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The human microbiota – an ecosystem of abundant diversity 
The human microbiota is a complex and insufficiently understood group of 

microorganisms, which impacts on human’s immunological, nutritional, and 

physiological processes [1]. The microbiota provides benefits to the physiology of their 

hosts in numerous ways: digestion of complex carbohydrates, colonization resistance 

against invading pathogens, maturation of the adaptive mucosal immune system and 

immune cells, and the production of primary and secondary metabolites like vitamins, 

carbohydrates, amino acids, and organic acids [1].  

Owing to microbiota complexity, interactions of bacteria with their host are 

difficult to study [2, 3]. The rapid technological development during the last decades of 

the metagenomics field, as well as the implementation of post-metagenomic tools 

allowed more advanced analyses and sampling of these microorganisms by culture-

independent methods [2]. This increased the availability of both culture independent 

metagenome as well as full genome sequence from cultured organisms information [4-

7]. These developments bring the possibility to functionally explore members of the 

microbiota or whole communities [8-10], seeking a deeper understanding on how the 

microbiota composition and function is shaped by the diet and the host intestinal 

environment, and how its function may impact host physiology and susceptibility to 

disease [8, 11].  

Studies on maintaining the homeostatic balance in host-microbe interactions may 

facilitate making choices for a healthy diet, and may prevent diseases and improve 

health in compromised subjects [22]. Recently, studies witnessed differences in 

community structure between anatomical sites [12, 13], between individuals [7], and 

between healthy and diseased states [14, 15], changing our view of human biology 

[16]. For instance, dysbiosis in the form of inflammatory bowel disease (IBD) and 

irritable bowel syndrome (IBS) [17-19] as well as obesity [7, 13, 20, 21] were 

correlated with a decrease in bacterial diversity, thus pointing to potential preventive 

therapies.  

Advances in microbiota research also led to renewed interest in the non-

pathogenic, commensal or even beneficial microbes that inhabit the human body [23], 

and the realization that we need to understand their co-evolution with the human host 

better to appreciate their role in human and animal health better [8]. Presence inside 

the GIT for a long period of time allowed for the evolution of multiple positive 

mechanisms to interact with the host. For example, intestinal epithelial and immune 

cells respond to microbiota-derived products: metabolites, proteins, cell-wall 

constituents or DNA [26] with inflammatory responses that, if uncontrolled, have the 
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potential to induce pathological responses, whereas other interactions enhance or 
promote anti-inflammatory mechanisms [27, 28]. Other adaptation mechanisms 
include managing stress (in the form of pH, presence of bile salts, antibacterial 
peptides, phages), attachment to epithelial surfaces and mucus and using the local 
carbon and nitrogen nutrients sources (utilization of different carbohydrates and 
proteins) [29] (Figure 1). Manipulating these processes can be a way to modulate the 
composition and therefore functionality of the microbiota. Intestinal bacteria are also 
key players in shaping the development of the mucosal immune system [38, 39].  

Immunity is the composite interplay of the innate immune system that targets 
foreign entities and provides an unspecific protective response, and the adaptive 
immune system that defends against microbial challenges that can be recognized on 
basis of specific antigen ligands. 

Through many benefits, including maximizing caloric exploitation of the diet and 
immune system development and maintenance, the microbiota contributes to our 
fitness such that we may be described as a human-microbial super organism [51, 52]. 
For this reason, the intestine, consisting of the highest populated bacterial ecosystem 
and a large percentage of the immune cells in our body, is considered a "newly 
discovered organ" [53]. The large intestine (LI) may include 100 trillion bacterial cells 
representing over 1000 different species from which approximately 80% are host-
specific microbes [54, 55]. This bacterial diversity in the GIT is determined by 
environmental factors characteristic to the intestine: diet, the human host and the local 
bacterial community, among which diet is considered the main one [34, 59, 60]. Diet is 
a driving force of both microbial composition and host evolution, as dietary changes 
exert similar influences on gut microbiota in mammals from baboons to echidnas as 
they do in humans [34]. A wider variety of glycans in the diet leads to additional 
microbial niches and an increase in the number of species in the gut, as is the case of 
herbivores which have on average a phylogenetically richer microbiota than carnivores 
do, reflecting their more complex dietary substrates [61]. The impact of diet is evident 
also in humans, from alterations in gut microbiota composition in babies after weaning 
or in adults after dietary changes [62].  

A different factor that substantially adds to diversity is the individuality of the 
(human) host. Despite the consistency of the main phyla present within the 
microbiota, the relative proportions and the species and strains that are present varies 
remarkably across individuals. Notably, monozygotic twins share more microbiota 
similarities than dizygotic twins, or siblings, which again share more similarity than 
marital partners [57].  
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Figure 1. The intestinal environment modulates cellular differentiation in the immune system to control defense 
against pathogens and tolerance to commensal bacteria. Among others, suitable innate defense mechanisms limit 
microbial entry into intestinal tissues. Intestinal epithelial cells provide a physical barrier between the luminal 
microorganisms and the underlying intestinal tissues to control homeostasis and tolerance. Specialized epithelial 
cells produce a mucus layer (goblet cells) and secrete antimicrobial proteins (Paneth cells) that limit bacterial 
exposure to the epithelial cells. Production of large amounts of secretory immunoglobulin A (sIgA) by B cells 
provides additional protection from the luminal microbiota. Innate microbial sensing by epithelial cells, dendritic 
cells (DCs) and macrophages is mediated through pattern recognition receptors (PRRs) such as Toll-like receptors 
(TLRs). Activation of PRRs on innate immune cells normally induces pathways that mediate microbial killing and 
activate pro-inflammatory T cells and adaptive immune cells. During the maintenance of homeostasis and immune 
tolerance, however, activation of PRRs on macrophages and DCs in the intestinal lamina propria does not result in 
secretion of pro-inflammatory cytokines. DCs instead present antigen to T cells in the Peyer's patches and 
mesenteric lymph nodes, and this can lead to differentiation of regulatory T cell populations that are regulated by 
interleukin-10 (IL-10), transforming growth factor-β (TGF-β) and retinoic acid. Factors secreted by epithelial cells 
in the intestinal environment can contribute to tolerance of intestinal immune cells. AMP, antimicrobial peptides; 
IgA, immunoglobulin A; IL, interleukin; IFN-γ, interferon-γ; M cell, microfold cell; TNF-α, tumor necrosis factor 
alpha; MAMPs, microbial associated molecular patterns. Color variation on the surface of L. rhamnosus is used to 
imply the inherent genetic diversity of various strains. 
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These observations suggest that there is a prominent influence of host genetics on 
the microbiota composition, illustrating the bi-directionality of the interaction between 
microbes and hosts.  

Despite the tremendous diversity of the microbiota composition in human 
individuals, metagenome sequence data analysis suggested that there might be three 
more prevalent or ‘preferred’ microbial ecosystem compositions states, designated 
“enterotypes”, which are characterized by different abundance driver organisms, 
encompassing a Bacteroides, Prevotella or Ruminococcus driven enterotype [70].  

Diversity in the intestinal niche changes the way we need to describe bacterial 
relationships, emphasizing functionality and gene content rather than belonging to a 
certain species. While genetic features are explored by sequencing, functional 
information comes, in part, from studying cultured isolates and ex vivo phenotypes [8, 
75, 76]. These types of experiments with single isolates are extremely valuable for 
exploring the metabolic attributes of a particular microbe or set of microbes, and the 
genes involved in these functions [4, 77]. Expansion of our capacities to culture many 
representative species and strains derived from our gut microbial ecosystem, will 
enhance our capacity to understand their role in the context of the complex habitat they 
inhabit [126]. In addition, due to recent advances in metagenome sequencing capacity, 
and culture independent approaches the information on key-species from the intestinal 
tract is rapidly expanding [127, 128].  

Particular microbiota members have been identified and extensive studies have 
characterized in detail how they establish specific mutualistic relationships with the 
host [90]. For example, Bacteroides thetaiotaomicron is a gram-negative anaerobe and 
a prominent component of the normal distal intestinal microbiota in both mice and 
humans. The monocolonization of B. thetaiotaomicron in germ-free animals was found 
to be able to reconstitute the entire fucosylation program of intestinal epithelial cells, 
and other commensal bacteria did not achieve this adaptation [91]. Similarly, 
prominent anti-inflammatory capacity has been assigned to Faecalibacterium 
prausnitzii, a member of the normal human microbiota that has been associated with 
extension of the period of remission in Crohn’s disease patients [92]. Finally, human 
commensal Bacteroides fragilis produces polysaccharide A (PSA) that induces IL-10 
expression from regulatory T cells, again supporting anti-inflammatory capacity and 
tolerance [93]. These examples provide initial molecular insights in the relationships 
established between typical intestinal commensals and their hosts, illustrating how 
specific molecular interactions can support homeostatic relationships between the host 
intestine and its microbiota. 
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Some groups of microbes associated with food products are probably transient 
inhabitants of the intestine rather than true commensals, and some have been 
associated with positive health effects on their consumers. Lilly and Stillwel [94] first 
described probiotics as selective nonpathogenic living microorganisms, which have 
beneficial effects on host health and disease prevention and/or treatment. Given the 
increasing interest in probiotic products from the consumer, and the continuing 
probiotic research in both basic sciences and clinical studies, the Food and Agriculture 
Organization of the United Nation–World Health Organization has now defined 
probiotics as “live microorganisms which, when consumed in adequate amounts as part 
of food, confer a health benefit on the host”. Among the most commonly used 
probiotic bacteria are strains and species belonging to the genera of Lactobacillus, and 
Bifidobacterium [95]. 

While numerous studies to investigate their positive effects have been performed 
in human and animal models with different beneficial species, there is limited 
information about their diversity at strain level. Still, beneficial effects of probiotics are 
considered to be strain specific [22, 96] and environment dependent [97]. For example, 
several Lactobacillus plantarum strains showed marked differences when testing 
probiotic properties like tolerance to acid and bile salts, ability to ferment 
fructooligosaccharides (FOS), β-galactosidase activity and susceptibility to antibiotics 
in vitro [98]. 

Different strains of a Lactobacillus species can elicit a wide range of cytokine 
responses in immune cells and may have significantly different immunomodulatory 
effects in vivo. Lactobacilli differ considerably in their ability to trigger toll like 
receptor 2 (TLR2) signaling [27, 99]. Responsible for this high degree of variability 
can also be secreted proteins and molecules on the bacterial surface of Lactobacilli that 
seem to correlate with changes in the host. For example, a study of Lactobacillus 
strains that produced alternative lipoteichoic acid (LTA) variants has given important 
insight in the possible role of these canonical cell envelope components in host cell 
signaling. These studies illustrated that D-alanylation modifications of the LTA 
backbone increase its capacity to elicit anti-inflammatory immune effects [100], and L. 
plantarum WCFS1 [101] and L. rhamnosus GG [102] mutants deficient of D-
alanylation of their LTA stimulated much lower TLR2-dependent secretion of pro-
inflammatory cytokines compared to their proficient counterparts, which could be 
shown to translate into an improved protective effect of these deficient strains in a 
mouse colitis. This example is exemplary for the emerging notion that species and 
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strain specific effector molecules of probiotic bacteria are very often found in the 

bacterial cell envelope [129, 130]. 

Among the lactobacilli, Lactobacillus rhamnosus has a special place as it is among 

the most used and documented probiotic among the marketed lactobacilli, and 

recognized for its genetic and phenotypic diversity [104]. L. rhamnosus is a gram-

positive organism with a low percent GC content [105] and while having been 

encountered as a natural inhabitant of the GI-tract of humans [106], many L. 
rhamnosus strains are isolated from the dairy environment, whereas more rarely also 

isolates are obtained from fermented products like kimchi or beer [107]. L. rhamnosus, 

together with Lactobacillus casei, Lactobacillus paracasei, and Lactobacillus zeae, 

constitutes a separate systematic group of the Lactobacillus genus [108]. Its main 

representative in the probiotic industry is Lactobacillus rhamnosus GG, which has 

been isolated from the human intestine and characterized extensively [105]. Human 

health benefits associated with LGG consumption include rotavirus diarrhea 

prevention [109] and a reduction of respiratory infections in children [110]. Due to 

strain GG utilization as a probiotic, the physiology of L. rhamnosus has started to be 

studied in detail and the species has become one of the model LABs for probiotic 

research.  

The genome sequences of Lactobacillus rhamnosus strains have become publicly 

available [105, 108, 111-113], which provided a glimpse of the genomic diversity that 

may be present in this species. Their approximately 3 Mb genomes reflect some of the 

selective pressures that it encounters in its natural habitat and niches. For example, it 

contains an unusually large ensemble of genes involved in acquiring and metabolizing 

carbohydrates, which provides important fitness advantages in carbohydrate diverse 

niches like the intestine [111]. Recently, by comparing the 3.0-Mbp genome sequences 

of L. rhamnosus GG with the similarly sized genome of L. rhamnosus LC705, an 

adjunct starter culture exhibiting reduced binding to mucus, Kankainen and coworkers 

determined the molecular effector of the mucus binding ability – a pili-type structure 

formed by SpaCBA [114]. The SpaC protein is involved in mucus binding, and the 

expression of SpaCBA pilins was proposed to explain the longer persistence of this 

strain in the human intestine compared to the pilin deficient LC705 L. rhamnosus 

strain. Subsequent work has suggested that the same pilin like structure also plays a 

role in the capacity of the GG strain to modulate interleukin (IL)-8 induction in in vitro 

Caco-2 cell cultures [130].  

At a molecular level, L. rhamnosus GG was proven to influence gut health by 

several other effector molecules. MBF, is another active mucus-specific surface 
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adhesin of L. rhamnosus GG, and contributes to the adherent mechanisms during 
intestinal colonization by this probiotic [115]. In addition, the p40 and p75 proteins 
that are released by L. rhamnosus GG in its environment and are derived from cell 
envelope muramidases, were shown to stimulate the Akt pathway, supporting 
apoptosis inhibition in tumor necrosis factor-induced mouse colon epithelial cells and 
cultured mouse colon explants. These proteinaceous factors, that appear to be 
conserved among L. rhamnosus and also L. casei strains are thereby shown to 
positively influence epithelial integrity [116, 117].  

Currently there are 5 fully sequenced L. rhamnosus genomes within the public 
domain, and more than 100 strains were subjected to genome scanning and comparison 
to the GG genome by Illumina based sequence mapping to the GG template genome. 
Apart from L. rhamnosus GG, several strains of Lactobacillus rhamnosus have 
commonly been used as probiotics for various applications. Probiotic strain HN001 is 
studied for preventing the development of eczema [118] and strain GR-1 may possibly 
be developed into a cure for bacterial vaginosis [119]. These health effects appear 
strain specific. On the other hand, L. rhamnosus has also been reported in rare human 
clinical cases in predominantly immune compromised elderly and children [120]. 
Nevertheless, the spread of strain GG’s utilization among the population was not 
shown not to be responsible for these cases, as bacteremia frequency didn’t increase in 
the Finnish population during 20 years of L. rhamnosus GG consumption [121]. A 
more likely explanation for these cases is that the species can under specific conditions 
adapts its benign characteristics and break the intestinal barrier in immune-
compromised individuals. Intriguingly in this context is that the before mentioned p40 
and p75 were shown to attenuate epithelial barrier repair by a MAP kinase-dependent 
mechanism in vitro [122], whereas other studies show their activation of EGF-receptor 
signaling that plays an important role in epithelial wound repair [131], illustrating the 
variability and subtlety involved in mechanistic model design and use. Still these 
mechanistic insights do not fully explain the complex interaction of L. rhamnosus with 
the host mucosa, or the observed strain specificity of effects in vivo, which provides a 
rational for the prominent interest for more extensive comparative genomic analysis 
with more strains, to enable the specification of strain specific effects better and 
strengthen our knowledge of the L. rhamnosus strains that are employed by the food 
industry as probiotic or starters bacteria. 
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Thesis outline: 
The research project that this thesis is based on was funded by the FP7 Marie 

Curie ITN project Cross-Talk (project number 21553-2) and has been established as a 
collaboration between Danone Nutricia Research and Wageningen University. 

The overall goal of the Cross Talk project (comprised of 18 individual research 
fellowships) is to answer key questions on the role of the host-gut microbiota cross-
talk in the development and maintenance of health by (i) identification of biological 
components and strains with high health potential, (ii) proposition of design for 
rational selection and use of probiotics, and (iii) formulation of recommendations 
regarding in vitro and in vivo approaches for future studies. 

Danone’s overall objective is bringing health through food to as many people as 
possible. The company has a keen interest to develop, test and validate hypotheses 
resulting in scientific insights, principles and concepts that can be transformed into 
safe and responsible specialized nutritional products for the most vulnerable groups in 
our society; babies, toddlers, patients and elderly. 

Within this framework, the main goal of the current project is to determine the 
impact of the diversity within a probiotic Lactobacillus species in relation to its general 
biotechnological and immune-modulatory capacities. For this purpose, we selected L. 
rhamnosus as a species of interest for different reasons, including its genome size, 
natural genetic diversity, environmental versatility, and capacity of some strains to 
modulate the host immune system in vivo [123, 124]. A correlation between the 
genetic content of microbial strains and their effect on immune health was already 
proven for strains of the species [125].  

Gut and microbiology research, including the role of intestinal microbiota in 
human health, as well as probiotic and prebiotic functionality, are at the heart of 
current food innovations. This is why we decided to give an overview of the current 
knowledge and practices in pre-, probiotics and fermented milks research in Chapter 
2. Probiotics and prebiotics have a large spectrum of applications for human health: 
they can have a positive effect on the immune system, on digestive comfort and reduce 
risks of infection, allergy or excessive inflammatory reactions. Alterations in gut 
microbiota have been connected to many diseases such as obesity and intestinal bowel 
disease. We show here that understanding the relationship between gut microbiota, 
nutrition and human health, at the physiological but also molecular level is essential for 
developing future concepts and intervention strategies. 

L. rhamnosus strains were subjected to a detailed in vitro characterization 
including the profiling of immune modulation, pathogen inhibition, surface properties 
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and carbohydrate utilization. The latter phenotypic aspect was analyzed in depth in 

Chapter 3 and identified the metabolic cluster identifying carbohydrates L-Sorbose 

and α-Methyl–D-Glucoside and the genes of L. rhamnosus involved in the utilization 

of these carbohydrates. Several other phenotypic traits appeared to be much less 

variable are reported in Chapter 7, and the lack of variation disallowed the 

identification of the genetic basis involved in these phenotypes.  

Another gene – trait-matching analysis focused on the capacity of individual L. 
rhamnosus strains that were able to grow on L-Fucose, allowing the identification of 

the predicted 5 gene fucose operon. The functionality of this operon was established by 

a fucose kinase deletion mutant strategy, followed by the phenotypic comparison of 

this mutant with the L. rhamnosus GG parental strain and underpinning the 

involvement of the operon in fucose utilization (Chapter 4). 

An ambition of the project was also to establish reliable methodology for the 

accurate in vitro profiling of immunomodulatory capacities of individual bacterial 

strains. Chapter 5 shows that uncontrolled overnight grown batch-cultures of bacteria 

are more variable in their immunomodulatory phenotype as compared to bacteria 

obtained from pH controlled batch cultures that are harvested in early stationary phase 

of growth. These results clearly illustrate that to obtain accurate and reproducible 

results, a higher degree of control of the precise conditions of growth of the bacteria 

should be imposed, as compared to what is common practice in studies of the interplay 

between bacteria and immune-cells. 

To expand our insight in the genomic diversity of the L. rhamnosus species, the 

genomes of 40 strains were compared and species and strain specific genetic 

characteristics are discussed in Chapter 6. This large scale genome comparison 

allowed us to pinpoint genetic entities and genomic regions of plasticity within the 

species that are prone to be targeted by genomic rearrangement and/or horizontal gene 

transfer. Functions frequently encoded within these regions include carbohydrate 

metabolism, transport and mobile genetic elements, and are in agreement with an 

evolutionary view of the L. rhamnosus species that maintains the genetic / metabolic 

machinery to adapt effectively to a large range of environments, potentially by 

preventing high-frequency intra-species gene exchanges by the CRISPR-CAS system. 

Moreover, these genome analyses revealed also a repertoire of L. rhamnosus surface 

proteins and genes that are potentially influencing the interaction with the (human) 

host mucosa. This comparative genomics information can further fuel the quest for 

probiotic effector molecules and provides an important foundation for future research 

into probiotic functionality. 
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Finally, Chapter 7 discusses the results of the thesis in the context of our current 
knowledge of species diversity and uniformity and its role in the capacity of intestinal 
lactobacilli to survive in the complex environment of the gut, and identifies 
perspectives for future work. 
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Introduction 

Gut microbiota changes in health and disease 

The human body hosts roughly ten times more microorganisms than eukaryotic 
human cells. These organisms are part of a complex ecosystem comprising more than 
3.3 million genes and corresponding to a large spectrum of enzymatic activities leading 
to molecular signals and metabolites that may directly influence our health and well-
being. It is clear that our diet can have a significant impact on the composition and 
functionality of the gut microbiota and in this way can influence our health status [1-
3]. As long as recorded human history goes, a strong relation was recognized between 
diet and our state of health [4, 5]. 

Abstract 
The gut microbiota is a highly diverse and relative stabile ecosystem 

increasingly recognized for its impact on human health. The homeostasis of 
microbes and the host is also referred to as eubiosis. In contrast, deviation from the 
normal composition, defined as dysbiosis, is often associated with localized 
diseases such as inflammatory bowel disease or colonic cancer, but also with 
systemic diseases like metabolic syndrome and allergic diseases. Modulating a gut 
microbiota dysbiosis with nutritional concepts may contribute to improving health 
status, reducing diseases or disease symptoms or supporting already established 
treatments. The gut microbiota can be modulated by different nutritional concepts, 
varying from specific food ingredients to complex diets or by the ingestion of 
particular live microorganisms. To underpin the importance of bacteria in the gut, 
we describe molecular mechanisms involved in the crosstalk between gut bacteria 
and the human host, and review the impact of different nutritional concepts such as 
pre-, pro- and synbiotics on the gastrointestinal ecosystem and their potential health 
benefits. The aim of this review is to provide examples of potential nutritional 
concepts that target the gut microbiota to support human physiology and potentially 
health outcomes. 

 
Keywords: fermented milk, probiotic, prebiotic, microbiota, mechanisms of 

action, clinical evidence. 
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During the last decade the human intestinal microbiota has gained increased 
interest for its postulated impact on human health. Its potential implication in diseases 
within the gastrointestinal tract and beyond has been widely reported [6-10]. Among 
these, especially the immune related diseases such as allergy, inflammatory bowel 
disease, but also metabolic and degenerative diseases, typically increasing in 
industrialized societies, have been associated with altered patterns in the gut 
microbiota [11, 12]. 

Even though it is difficult to demonstrate causative relationships for specific 
commensal bacterial species in health and disease, there is emerging evidence for 
certain gut microbial species being involved in disease etiology [13-17]. In addition, in 
many cases, reduced microbiota diversity can be correlated to compromised health, 
implicating this more generic microbiota-related parameter in health and disease [18-
20] . The diversity, defined as the observed number of types of species and or genes in 
the gut ecosystem, is generally reduced in obese individuals and IBD patients when 
compared to healthy controls, for example [21]. 

Interestingly, several microbiota transplantation studies in animals have shown 
that the transmission of a dysbiosed gut microbiota to their healthy counterparts is 
sufficient to induce the disease outcome, indicating indeed a causative relationship 
[22]. More recently, transplantation of a human microbiota from a lean donor to obese 
subjects induced an improvement of insulin-resistance confirming that microbial 
imbalance is not solely a secondary consequence, but can contribute to the etiology of 
certain diseases [23].  

 In-depth genetic characterization of the microbiota has recently demonstrated that 
human beings can be divided in three different clusters based on their microbiota 
composition [24]. If distinct microbiota patterns, also referred to as enterotypes, can be 
recognized, one can hypothesize that based on the microbiota composition different 
concepts can be developed to target health benefits for the different groups of 
individuals. Understanding the microbiota composition in relation to health and disease 
may allow targeted nutritional approaches to improve health outcomes or to reduce 
disease severity. Some of the possibilities to modulate the microbiota host interactions 
are reviewed here. 

Manipulating human microbiota, the specific role of pro-, pre- and synbiotics 

The human microbiota composition is the result of a bi-directional interaction 
between the host and its microbial consortium. Immune factors such as secretory IgA 
[25, 26] or endogenous secretions ending up in the intestine have been shown to affect 
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the intestinal microbiota. Besides these endogenous modulations, the microbiota 
composition and stability is also determined by nutrition or other factors such as 
antibiotics, drugs, or disease. Established high resolution tools such as 16S 
pyrosequencing or quantitative full metagenomic sequencing allowed a detailed 
assessment of the effect of different nutritional intakes on the microbiota and its gene 
content [27]. Non-digestible oligosaccharides are major drivers of the colonic 
microbiota composition by promoting the saccharolytic activity of the microbiota. As 
such, non-digestible oligosaccharides (NDO) have been largely used to selectively 
promote microbiota enrichment for lactobacilli and/or bifidobacteria and to stimulate 
the production of certain types of short chain fatty acids (SCFA). These NDO offer an 
exhaustive array of molecules with different lengths, solubility and sugar composition, 
and form a diverse source of substrates to alter the gut microbiota and its activities. 
The use of specific mixtures of NDO leading to specific changes in the gut microbiota 
and concomitantly confer health benefits for the host is referred to as prebiotics [28].  

Elie Metchnikoff, who is considered as the founding father of the probiotics 
concept (concept defined below), first made reference to the properties of fermented 
milk (containing lactic acid bacteria) that the native long living Bulgarian populations 
used and linked it to increased well-being. He described the responsible 
microorganisms and their effects in his book, “The Prolongation of Life”, setting the 
base for other studies on positive effects of bacteria [29].  

Later on, finding evidence of the early colonization of the GIT of infants with a 
new bacterium he then named Escherichia coli, Theodor Escherich started 
recommending the use of the bacteria in digestion afflictions when he discovered it in 
1885 [30]. The discovery of Bifidobacteria in the microbiota of human milk - fed 
infants by Henri Tissier at the Pasteur Institute led to the recommendation to 
administer bifidobacteria to infants with diarrhea already in the 1950s [31, 32]. 

Nowadays the most common probiotic products contain bifidobacteria and/or 
lactobacilli, but also include other lactic acid bacteria such as lactococci and 
streptococci. Other promising probiotic strains include organisms of the genera 
Bacillus, Enterococcus, Escherichia, Propionibacterium, and the yeast genus 
Saccharomyces. Probiotics have to be isolated and characterized as pure 
microorganisms, and single strains or combinations of strains must be tested in 
appropriate human trials to give specific and measurable health benefits. 

Well-characterized probiotic strains for in vivo survival, anti-microbial and 
immune properties appear to provide a relevant tool for the specific modulation of the 
human gut microbiota. Manipulating the microbiota with probiotics can therefore be 
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complementary to the application of prebiotic supplementation. The combination of 
both pre- and probiotics, also referred to as synbiotics, constitutes another nutritional 
tool to modulate the microbiota. Below we have reviewed literature on the health 
benefits of microorganisms that are expected to exert their benefits in the complex and 
dynamic environment of the gut including the residing microbiota. 

Microbiota and Probiotics 

Clinical evidence for probiotic use 

Probiotics are defined as “live microorganisms that, when administered in 
adequate amounts, confer a health benefit on the consumer” (World Health 
Organization) [33]. Advantages of using probiotics are various: among them, lowering 
risk and therapy support for gastrointestinal diseases [34, 35], enhancing the immune 
responses and maintaining urogenital health are particularly relevant for the health care 
system [36]. In addition, probiotics have been demonstrated to have an adjuvant effect 
on vaccination [37-41], acting both locally [42] and at organism scale [43].  

In present times, even if the importance of probiotics is recognized in the 
multitude of clinical trials and other functionally based studies, the interaction between 
probiotics, diet and host remains only partially understood due to the niche’s 
complexity [44, 45]. The relationship between intestinal microbiota and the host has 
drawn both scientific and industrial interest to unravel molecular mechanisms of action 
[46]. Developments of this field could, in due course, support a more disease targeted 
and/or personalized therapeutic or prophylactic application of bacterial strains, with 
strong mechanistic and scientific support [47]. In view of personalized nutrition, we 
would need to adapt probiotics quantity and characteristics to host-responses and 
therefore increase treatment effectiveness. Examination of molecular mechanisms of 
action of probiotics has been described in several recent extensive reviews [46, 48-55]. 

There is an abundance of clinical evidence regarding the use of probiotics in health 
or disease that is hard to interpret and summarize because of the heterogeneity of 
methods and results. The Cochrane Collaboration, a rigorous data analysis 
organization, has taken up the task, and published topic-organized results in several 
reviews over the last 5 years. Their findings regarding significance of results and safety 
(comprising studies until December 2011) are summarized in Table 1. 

The Cochrane reviews highlight that probiotic effects are strain specific and cannot 
be extrapolated even at the species level. The relevance of strain specificity is 
supported by a recent meta-study on all gastroenterological related diseases.  
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Table 1. The Cochrane Collaboration meta-analysis of probiotic effects in 

gastroenterology conditions. 

 

Published Disease Effect of probiotics Ref. 

Jul-08 
Active Crohn's 

disease 
Insufficient evidence 

 

[170] 

Jul-08 

Clostridium difficile 

associated colitis in 

adults 

Insufficient evidence [16] 

Oct-08 
Active ulcerative 

colitis 

Limited evidence that probiotics 

may reduce disease activity; not 

enough evidence to recommend the 

use of probiotics for the treatment 

of active UC 

[171] 

Jan-09 
Allergic disease and 

food hypersensitivity 
Insufficient evidence [172] 

Jun-10 Pouchitis 

Oral probiotic therapy with VSL#3 

appears to be effective for acute 

and/or chronic pouchitis 

[173] 

Nov-10 
Persistent diarrhoea in 

children 

Few trials with small number of 

participants for a clear effect, 

probiotics shorten the duration of 

diarrhoea and reduce the stool 

frequency on day 5. 

[174] 

Dec-10 
Acute infectious 

diarrhoea  

Significantly shortened duration of 

diarrhoea and reduced stool 

frequency compared to controls, no 

adverse effects 

[175] 

Mar-11 

Necrotizing 

enterocolitis in 

preterm infants 

Use of probiotics reduces the 

occurrence of NEC and death in 

premature infants born less than 

1500 grams 

[176] 

Nov-11 

Prevention of 

pediatric antibiotic-

associated diarrhea 

(AAD) 

Some probiotic strains are effective 

for preventing AAD 
[177] 

Dec-11 

Maintenance of 

remission in 

ulcerative colitis 

No definite conclusion, probiotics 

were as ineffective as drug therapy 
[178] 
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It summarizes 74 studies from 1970 until 2012, concluding that six of the eight 
diseases: pouchitis, infectious diarrhoea, irritable bowel syndrome (IBS), helicobacter 
pylori infection, Clostridium difficile infection and antibiotic associated diarrhoea 
showed positive effects while traveller’s diarrhoea did not show significant 
improvement from probiotics. 

For necrotizing enterocolitis, probiotics were only effective for infants with a birth 
weight lower than 1500g. The probiotic species and strains that were reported with a 
positive effect were VSL#3 (a mixture of several lactic acid bacteria and 
Bifidobacteria), Lactobacillus rhamnosus GG (LGG), Saccharomyces boulardii, 
Bifidobacterium infantis, Lactobacillus acidophilus, Lactobacillus casei, Clostridium 
butyricum, Enterococcus faecum, Lactobacillus plantarium, Bifidobacterium lactis and 
Lactobacillus acidophilus combined with Bifidobacterium infantis [56].   

While clinical studies propose prospective benefits for probiotics in a variety of 
gastrointestinal, pancreatic and liver diseases, as well as systemic disorders like obesity 
[57-60] and allergy [61-63] that may have gastrointestinal symptoms, the most the 
most convincing evidence to date remains in the areas of infection, allergy and irritable 
bowel syndrome (IBS).  

The mechanisms by which probiotics bacteria promote health remain speculative 
but appear to be a combination of direct interaction with the host and indirect effects 
by modulation of the GI-tract microbiota. Below we have summarized several 
mechanisms by which microbes directly affect health and discussed the potential of 
ingested microorganisms to confer health benefits by affecting the gut microbiota 
composition and activities. 

Microbiota modulation by probiotics: molecular mechanisms of action 

A unique advantage of probiotic therapy is that these living organisms are their 
own delivery system and potentially bring a broad repertoire of anti-pathogenic and 
anti-inflammatory potential into play. Possible mechanisms of action may include: (1) 
enhancing the natural barrier function of the normal intestinal mucosa, (2) modulation 
of the immune system (3), antagonism of pathogens and (4) production of enzymatic 
activities and/or beneficial metabolites for the host [64]. Direct host – bacteria cross-
talk is reported in both clinical and pre-clinical studies. While clinical studies provide 
mainly insights into symptoms alleviation and therapeutic and/ or prophylactic 
efficacy, the real basis of the health-beneficial effect can only be obtained at the 
molecular level.  Mechanistic insights have the potential to be further developed into 
therapeutic concepts. The main sites of reported probiotic action are the mucosal 
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interface with its immune component, the small intestine and the colon, mechanisms 
characteristic for each site being further developed here. 

Impact of probiotics on the gut barrier 

The mucus layer, the epithelial lining of the mucosal tissues as well as the immune 
cells, present at sub-epithelial level, are all part of the mucosal barrier. Thus, 
modulation at all these levels can positively affect barrier robustness and thereby 
influence disease state(s). Notably, several local phenomena that are dependent on 
each other have been reported: an increase in gut permeability [65, 66], higher mucosal 
inflammation [67, 68] and changes in the mucus structure and quantity [69]. At a 
cellular level, epithelial cells are at the center stage of the barrier effect, receiving 
molecular signals from the gut lumen, exchanging signals with the underlying immune 
cells but also communicating with the entire organism by means of circulating 
signaling molecules. The gut barrier plays a crucial role in the pathogenesis of 
numerous gastrointestinal diseases such as inflammatory bowel disease (IBD), irritable 
bowel syndrome (IBS), celiac disease and infectious enterocolitis [70-73]. Therefore 
selecting probiotic strains that can promote the gut barrier appears to be a relevant 
strategy with broad impact on different types of disease. 

Several studies using Caco-2 intestinal cells and mice showed that L. rhamnosus 
GG (LGG) or the probiotic mix VSL#3 could interact directly with intestinal epithelial 
cells and maintain the integrity of the epithelial barrier. LGG persistence capacity in 
the GIT was linked to its in vivo expression of pili containing a mucus binding domain 
[74, 75].  In addition, LGG and its soluble factors (p75 and p40) were shown to 
prevent epithelial cell apoptosis in vitro through activating anti-apoptotic Akt and 
suppression of NF-кB. An additional effect observed in the study was that LGG 
enhances mucin secretion by epithelial cells [76], an outcome that was also observed 
for the Gram negative probiotic strain E. coli Nissle in vitro  [77]. These effects can 
potentially contribute to pathogen exclusion and maintenance of homeostasis if 
reproducible in vivo. In addition, it shows that probiotic strains affect the same tissue – 
in this case the epithelium – by different pathways, all contributing to the preservation 
of the barrier effect. 

In the clinical context, administration of Lactobacillus plantarum in the small 
intestine of healthy subjects induced structural changes in epithelial tight junctions, 
resulting in increased tight junction specific proteins occludin and zonula occludens-1. 
The results were reproduced in an in vitro model for human intestinal epithelium – the 
Caco2 cell line - and this significantly protected against chemically induced tight 
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junction damage [66]. Since loss of tight junction integrity and the resulting increased 

intestinal permeability to macromolecules are associated with several diseases such as 

IBD, IBS and celiac disease, the data obtained with the L. plantarum strain provide 

relevant information towards an intervention in the corresponding subjects [78]. 

In order to better characterize how probiotics strains affect the mucosal barrier, 

van Baarlen et al. looked at in vivo duodenal mucosal transcriptional responses of 

healthy adults after several probiotics interventions with strains from the species L. 

plantarum, L. acidophilus, L. casei, and L. rhamnosus [79, 80]. The study shows that 

different treatments/ strains induce differential gene-regulatory networks and pathways 

in the human mucosa. For instance, mucosal responses to L. acidophilus included up-

regulation of IL-1β, an activator of NF-κB signaling cascade, which may drive the 

transcription of genes involved in lymphogenesis and B-cell maturation, thus 

contributing to enhancement of barrier function. L. rhamnosus consumption led to 

differential expression of genes involved in wound repair and healing, angiogenesis, 

IFN response, calcium signaling and ion homeostasis, relevant for the vascularization / 

nourishment of epithelial cells [80]. The observed changes in transcriptional networks 

display similarity with responses obtained with bioactive molecules and drugs, which 

may point to possible novel application areas for probiotics in either therapeutic or 

prophylactic nutritional regimes, aiming to strengthen the mucosal barrier. 

Direct impact of probiotics on the immune system 

Microbiota has been suggested as one of the main actors in the initiation or 

maintenance of GIT related immune diseases like atopic diseases and food allergy. 

Several consistent studies showed specific commensal bacterial species to exert a 

central role in inducing sIgA production [81] as well as in maintaining the homeostasis 

of several T cell populations like regulatory T cells (Treg), T helper 1(TH1) and 17 

(TH17) [51, 82, 83].  

Regarding probiotics strains, multiple studies have investigated their impact on 

sIgA.  As an example, in the clinical setting, L. rhamnosus HN001 has been shown to 

modulate intestinal immunity in vivo by increasing the levels of sIgA and other 

immunoglobulin secreting cells in the intestinal mucosa. However the exact 

mechanism by which the bacterium promote sIgA remains speculative [84-86]. L. 

rhamnosus strain GG has been shown to improve the rotavirus-specific IgA response 

in children with rotavirus induced diarrhea [87]. 

The impact of probiotics on macrophages and dendritic cells has been shown in 

vivo for some strains such as L. casei Shirota and L. rhamnosus Lr23. Both strains 
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trigger formation of regulatory dendritic cells and stimulate macrophages to produce 

TNF-α [88]. These responses are potential mechanisms by which these strains may 

fine-tune local immune system components and thus lowering the chances for allergy. 

When looking at the molecular evidence, one of the most documented bacterial 

effectors on the host immune system concerns a commensal bacterial polysaccharide 

(PSA) from Bacteroides fragilis [20]. Mazmanian et al. established that intestinal 

dendritic cells appear to be vital to these effects. They are presenting PSA to CD4+ T 

cells and induce naive T-cell differentiation towards TH1 and Treg cells that sustain 

the production of appropriate cytokine profiles in the host tissues of germ-free animals 

[89]. In connection to that, it was speculated that changes in the bacterial cell-wall but 

also single surface protein structures will influence probiotic effectiveness. The idea is 

supported by an in vitro study on L. plantarum cell wall components. Bron and 

colleagues report a link between the type of teichoic acids functional groups a cell 

expresses on its surface and recognition by the immune system. By the production of 

wall teichoic acids (WTA) bacteria can shield relevant molecules on the surface and 

modulate the host immune response by affecting the secretion of inflammatory 

cytokines by dendritic cells [90]. The discovery of specific immune system effectors 

offers interesting perspectives that can either steer the identification of food-grade 

species harboring similar properties and capable of modulating the immune system in a 

similar way, or may stimulate the application of purified effectors as novel bioactive 

ingredients. 

Direct cell-to-cell contact can skew immune responses as well, and can involve 

intermediary roles of receptor-mediated immune-recognition. Pattern recognition 

receptors (PRRs) are a family of receptors responsible for the detection of “microbe 

associated molecular patterns” (MAMPs) or host derived “damage associated 

molecular patterns” (DAMPs) which induce innate immune signaling [91]. A large part 

of the cellular immune system of the host is located below the epithelium of the gut. It 

is continuously challenged with signals coming from the lumen. In normal healthy 

conditions the mix of molecules coming from the diet and the commensal bacteria is 

promoting homeostasis. In the case of pathogen overload, the body senses the threat by 

measuring the quantity and structures of the MAMPs it receives and produces a 

response. This early response can be manipulated with the use of bacterial strains. As 

an example of such interaction, Bifidobacterium and Lactobacillus strains were shown 

to influence immune responses of circulating immune cells (peripheral blood 

mononuclear cells or PBMCs) in vitro. When challenged with either molecules coming 

from pathogens or whole pathogenic microorganisms such as C. albicans, PBMCs pre-
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treated with probiotics s respond with different cytokine profiles that are skewed 
towards tolerance [92]. This may have a therapeutic potential, as dysregulation of the 
innate pathogen recognition system was linked to an increase in IBD symptoms [93]. 

The point has been made on the importance of baseline heterogeneity of human 
subjects when interpreting their response to probiotics treatment [94]. Inter-subject 
variation has been consolidated based on in vivo duodenal transcriptomics studies 
showing that despite conserved response patterns upon probiotic consumption can be 
observed, the baseline mucosal-molecular state of individual humans is considerably 
different and the conserved responses to probiotics may correlate with physiological 
perceivable consequences in only a susceptible subpopulation [46, 48, 80]. Although 
molecular responses to probiotics appear to have a significant level of conservation 
between individuals, the baseline variation of these same individuals may explain the 
distinction between responders and non-responders in probiotic trials [95], this leads to 
the suggestion that future use of probiotics could benefit from selection of suitable 
bacterial strains for administration to specific subgroups of individuals, or subsets of 
patient cohorts, that are stratified on basis of molecular-diagnostics [46, 48, 96].  

Overall, the influence of probiotics on immune markers is extensively documented 
on basis of in vitro models, and several clinical trials have confirmed these 
observations [97-100]. Because of baseline heterogeneity of human subjects their 
responses to probiotic intervention and concomitant modulation of the commensal 
microbiota further explorative work is required to decipher these interactions and 
eventually optimize the clinical outcomes of probiotic intervention studies [96]. 

Potential health promoting metabolites produced by probiotics 

On top of the molecular interactions between bacterial molecules and immune 
response, probiotics can exert beneficial effects through the production of bacterial 
metabolites. Metabolic functions of the microbiota that positively influences the host 
include pH changes [101], production of vitamins [102], fatty acids [103] and bile acid 
transformation [104], some relevant cases being discussed hereafter.  

Indrio and colleagues assessed the metabolic activity of the microbiota by 
measuring infant fecal pH and showed similar results between infants who were human 
milk fed or fed with a formula fermented by BbC50 and ST065, a profile that differed 
from the formula without added probiotics [101]. A diet with a lower pH was 
correlated with protection from pathogenic gastric and pulmonary challenge in rabbits 
[105]. In infants, the microbiota is not mature, and the concentration and diversity of 
bacterial groups may not be sufficient to oppose colonization by a newly introduced 
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member [106]. Therefore, increased protection from pathogens for infants that cannot 

be human milk fed is a relevant benefit. 

While pH changes can result from normal growth of most lactic acid bacteria, also 

a variety of members of the commensal bacteria are capable of producing vitamins or 

degrading bile salts. These commensal microbiota characteristics are good examples of 

the mutualistic relationship of the mammalian host with its microbiota, especially since 

humans (and many other mammals) cannot synthesize many hydrosoluble vitamins. 

Among vitamins of the B complex, folic acid was shown to lower colon cancer risk 

[107, 108]. Folate biosynthesis by the colonic microbiota was shown to be performed 

by several Bifidobacterium strains in vitro (e.g. Bifidobacterium bifidum and 

Bifidobacterium longum subsp. infantis) [109] and also Streptococcus thermophilus 

[110], Bacillus subtilis and E. coli [111]. The finding was confirmed in vivo when 

administration of high-folate producing strains increased fecal levels of folate in 

humans, which is especially useful at this level for the homeostasis of mucosal 

enterocytes of the colon [108, 112]. Exploiting the capacity of the microbiota to deliver 

vitamins may represent a more natural way of vitamin supplementation, compared to 

chemically synthesized vitamins, and provides additional health-benefits to fermented 

products while not affecting production costs [102]. As an important part of the diet, 

the dietary carbohydrates are known to influence microbial metabolism in the intestine. 

Dietary glycan degradation results mainly in the formation of short chain fatty acids 

and gases. Major bacterial fermentation products are acetate, propionate and butyrate, 

and their production tends to lower the colonic pH, also influencing the luminal 

capacity for pathogen antagonism. These weak acids influence the microbial 

composition and directly affect host health, with butyrate being the preferred energy 

source for colonocytes. Certain bacterial species in the colon are nourished through 

cross-feeding, using either the breakdown products of complex carbohydrate 

degradation or fermentation products such as lactic acid for growth [103]. 

Highly linked to metabolization of dietary lipids and providing an essential role in 

energy harvest, bile acids are synthesized from cholesterol in the liver and further 

metabolized by the gut microbiota into secondary bile acids. It has recently been 

proposed that the gut microbiota influences the host by modulating bile acid synthesis. 

The microbiota is capable of changing the bile acid pool composition in the small 

intestine by altering the host expression profile of genes involved in bile acid synthesis, 

conjugation, and reabsorption [104]. This is a clear example of commensal host - 

microbiota adaptation, as bile salts serve both a metabolic role and as a (secondary) 

bacterial signal to the host for microbiota status / luminal content composition. 



        |    CHAPTER 2 

 

Chapter 2 - Influence of probiotics on microbiota composition and health 

     37 

An additional benefit probiotics can have on gut metabolism is degradation of 
lactose (the major sugar present in milk) in into D-glucose and D-galactose – the so-
called lactase activity [113]. Streptococcus thermophilus produces a β-galactosidase 
(lactase) in the intestinal tract of mice and its presence correlates with a local reduction 
of the lactose content [114]. This shows that bacteria must be alive in order to help 
with lactose digestion. The resulting benefit is highly relevant for lactose intolerant 
patients alleviating abdominal pain, diarrhea, and flatulence and was observed also 
after consumption of yoghurt [114]. 

Analysis of host–microbe interactions can thus contribute to the understanding of 
metabolic activities of single or mixes of probiotics and facilitate the development of 
dietary interventions for metabolically linked disorders.  

Probiotics health benefits associated to microbiota modulation  

As seen above, potential health benefits of probiotics appear to depend on direct 
effects of probiotic strains by means of secreted cell components, metabolic effects and 
cell to cell interactions. The impact of probiotics strains on the human GIT microbiota 
seems to rely on changes in the microbial network interactions while quantitative 
changes appear to be moderate and poorly documented. The intricacy of the niche, the 
unavailability of tools that go deep enough with the analysis or the management of data 
with many confounding variables but especially the fact that no current consensus 
exists about what is a healthy microbiota makes it hard to gather this type of evidence 
in humans.  

Probiotic bacteria, generally ingested at a level of 108-9 cells, reach the colon in an 
amount based on survival rate in stomach and small intestine. The impact of ingested 
probiotics on the colonic environment is essentially attributed to the fecal persistence 
of the ingested strains. They colonize the gut temporarily and disappear once the 
consumption stops. Lactobacillus or Bifidobacterium probiotic strains can be recovered 
at a level ranging from 107 to 109 cells per gram corresponding to less than 0.1% of the 
fecal microbiota [115, 116].  

Modulation of commensal microbiota by transiting probiotics can be expected due 
to anti-microbial compounds with broad spectrum such as reuterin [117] or plantaricins 
[118] or indirectly through modulation of the immune system or  gut barrier function. 
The production of lactate during the transit may affect specifically the microbiota by 
promoting lactate users such as Roseburia intestinalis [119] or Eubacterium halii 
[120]. These commensals, as mentioned above, will produce different types of SCFA 
by secondary fermentation of lactate and other primary fermentation metabolites. The 
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impact on the microbiota of probiotics can be leveraged through food matrix 

fermentation process. For instance, it has been shown that it is possible to steer S. 
thermophilus to degrade lactose and generate galacto-oligosaccharides (GOS) [121]. 

GOS accumulates as kinetic intermediates of lactose hydrolysis and are hydrolyzed by 

β-galactosidases only when lactose conversion approaches 100% [122]. The main 

impact of fermented products is thought to come from cellular components of bacteria, 

metabolites and degradation of milk proteins during the fermentation process. On top 

of GOS, other beneficial metabolites, such as acetic acid and lactic acid result from this 

fermentation process [123]. 

Overall, few studies have reported slight changes in the fecal microbiota 

associated with probiotics ingestion in humans [124-129]. One of the obvious example 

concerns the use of probiotics in the prevention of antibiotic-induced diarrhea and 

acute infectious diarrhea [130, 131]. Meta-analyses and randomized controlled trials 

(RCTs) substantiate the use of organisms like Saccharomyces boulardii and 

Lactobacillus rhamnosus GG in the prevention of antibiotic-associated diarrhea (AAD) 

that are frequently caused by outgrowth of C. difficile. Antibiotherapy is associated 

with a significant alteration of the microbiota and probiotic interventions were 

observed to positively affect the recovery towards a normal microbiota following the 

termination of treatment by preventing outgrowth of opportunistic pathogens like C. 
difficile. Similarly other gut related disease such as IBS or colics that have been 

associated with microbiota dysbiosis [132-134]. VSL3 has also been shown, in a 

different study, to significantly improve gut comfort of IBS subjects [135]. 

A recent intervention looking at a probiotic effects on overall microbiota 

composition focused on patients with diarrhea-dominant IBS (IBS-D) treated with a 

probiotic mixture of L. acidophilus, L. plantarum, L. rhamnosus, Bifidobacterium 
breve, B. lactis, B. longum and Streptococcus thermophilus.  Interestingly, fecal 

microbiota profiling showed a more similar microbial composition in probiotics-

treated patients than that of the placebo group and patient’s relief of symptoms 

correlated with uniformization of fecal microbiota profiles. This study is one of the 

first to suggest that microbial community composition is more stable during the period 

of probiotics treatment and that it positively correlates with improvement of disease 

symptoms [136]. 

A similar effect of stabilization of local ecology of the gut was observed after daily 

supplementation of the diet of infants at high risk for asthma development with of L. 
rhamnosus GG (LGG) from birth until 6 months of age. The global microbiota analysis 
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associated LGG abundance with a distinct community composition characterized by a 

higher diversity, also linking it to a reduced incidence of the allergic symptoms [137]. 

Most evidence available on the impact of probiotics microorganisms on the 

microbiota composition and functions has been obtained by using methods targeting 

specific bacterial genera like Lactobacillus and Bifidobacteria [138, 139] while this 

type of nutrition may have very subtle influence on other relevant genera as well. For 

example, significant reduction of bacterial diversity of members of the Clostridium 

cluster IV and significant reduction in the abundance of bacteria involved in butyrate 

and propionate metabolism, including Ruminococcus bromii, Eubacterium rectale, 

Roseburia sp., and Akkermansia sp. are markers of dysbiosis in ulcerative colitis (UC). 

Increased abundance of (opportunistic) pathogens including Fusobacterium sp., 

Peptostreptococcus sp., Helicobacter sp., and Campylobacter sp. as well as 

Clostridium difficile were found to be associated with UC [140, 141]. It remains to be 

established if particular species would need to be followed in specific patients or 

subpopulation groups. The use of new sequencing technologies will bring new insights 

in this direction. 

 Microbiota dysbiosis in immune-related disease such as allergy or IBD has 

been convincingly demonstrated in humans [142-147]. Thus a successful probiotic 

intervention may be associated with a targeted modulation of the microbiota to repress 

specific pathobionts or stimulate endogenous beneficial groups on top of direct 

molecular interaction with immune cells in the small intestine. Transiting probiotics 

are therefore not always expected to affect the global intestinal microbiota structure in 

a major way, but rather to directly modulate with the immune system and 

miscellaneous epithelial receptors all along the digestive tract. As a consequence low 

abundance but metabolically active bacteria can still be meaningful in microbiota 

modulation, by for example modulating existing microbiota interactive metabolic 

networks. All evidence taken together, probiotic strains that are able to combine 

specific and direct interaction with the host with transient impacts on the residing 

microbiota can elicit complex multifaceted but more optimal health benefits. 

Microbiota and Pre- and Syn-biotics 

The prebiotics concept 

Modulation of the gut microbiota by applying specific non-digestible 

carbohydrates (NDO) has received a lot of interest since the introduction of the 

prebiotic concept by Gibson and Roberfroid in 1995 [148]. In 2008, the most recent 

definition of the prebiotic concept is formulated as a selectively fermented dietary 
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ingredient that results in specific changes, in the composition and activity of the 
gastrointestinal microbiota, thus conferring benefits upon host health [149]. This 
definition focuses specifically on the gut ecosystem with its indigenous microbiota as 
the niche of action.  [150]. Other niches may be considered in the future with a similar 
concept, however the large intestine forms an ideal environment for microbial growth 
and fermentation of non-digestable dietary ingredients, since it has a slow transit time, 
readily available nutrients and a favorable pH [151]. 

The majority of scientific data have been obtained using food 
ingredients/supplements belonging to two chemical groups namely inulin-type fructans 
(ITF) and the galacto-oligosaccharides (GOS). These have repeatedly been 
demonstrated to selectively stimulate the growth of Bifidobacteria and, in some cases, 
lactobacilli leading to a significant change in gut microbiota composition. The 
concepts and their health effects have been extensively reviewed by Gibson and 
Roberfroid in 2010 [152]. Here we highlight in the major supposed health benefits as 
shown in human studies. 

The supposed benefits of selectively promoting the growth of lactobacilli and in 
particular bifidobacteria are linked to the fact that these bacteria enact both a 
saccharolytic metabolism and relatively large proteolytic activities, leading to 
enhanced levels of lactic acid, acetate and lactate and reduced colonic pH [150]. These 
ecophysiological changes have been linked to an improved protection against potential 
pathogens [148], reduction of diarrhoea [153], improved digestion and absorption 
[154] and immunostimulation [155]. 

The prebiotic concept is of particular interest in early life, especially because 
human milk fed infants are dominated by bifidobacteria in contrast to infants fed cow’s 
milk based standard formula. Human milk differs substantially from cow’s milk, which 
is generally the basis for infant formulas (IF). While NDO are virtually absent from 
cow’s milk, it represents the third most abundant fraction after lactose and lipids in 
human milk [156]. Use of a prebiotic mixture of short chain galacto-oligosaccharides 
(scGOS) and long chain fructo-oligosaccharides (lcFOS) (in proportions of 9:1) 
showed prevention of allergies and infections in newborns with effects lasting beyond 
the intervention period [157-159]. This finding underpins the importance of early 
microbial colonization and how it can influence a healthy development. Clinical data 
also revealed that supplementation with scGOS/lcFOS increased stool frequency and 
stool softness in both term and preterm infants, and similar to what is observed in 
human milk fed infants [160].  
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The adult microbiota is more complex in contrast to that of infants and is no longer 
dominated by Bifidobacteria. Nevertheless, many prebiotics cause a promotion of this 
genus in the colon of adults. More recently it was shown that ITF (inulin-type fructans) 
selectively changes the gut microbiota in obese women, leading to modest changes in 
key metabolites associated with obesity and diabetes [161]. Interestingly DeWulf et al. 
showed ITF to not only selectively promote Bifidobacteria but also Faecalibacterium 
prausnitzii. F. prausnitzii is regarded as beneficial in IBD patients, due to its anti-
inflammatory effects [162-164]. The increase of this species elicited by the 
consumption of prebiotics may be explained by increased levels of acetate produced by 
Bifidobacteria that may act as metabolic intermediate for this secondary-fermentor, 
and butyrate-producing organism. The recent revolution of “omics”-approaches will 
define the human microbiota more and more precisely in relation to health and disease, 
and will help to understand how prebiotics can help in preventing or treating diseases 
associated with gut microbiota dysbiosis. 

The synbiotic concept  

A synbiotic is a combination of pro- and prebiotics. Current available 
combinations include bifidobacteria and fructooligosaccharides (FOS), Lactobacillus 
rhamnosus GG and inulin, and bifidobacteria and lactobacilli with FOS or inulin [165]. 
Although the field of synbiotics is just developing many applications have been 
proposed already. A few examples are presented below. 

The combination of scGOS/lcFOS (9:1) and B. breve M16-V in a 12-week 
intervention in infants around 5 months of age showed reduced severity of atopic 
dermatitis in a subgroup of infants with elevated IgE levels but not in the whole study 
group. However at one year of age it was found that the synbiotic group showed 
attenuated use of asthma medication and lower prevalence of asthma-like symptoms in 
the whole study group at one year of age suggesting, long-term effects of the 
intervention early in life [166, 167]. 

Fermented milk supplemented with 2 probiotic strains, Bifidobacterium lactis Bi-
07 and Lactobacillus acidophilus NCFM, and a prebiotic, isomalto-oligosaccharide, 
was orally administered to healthy adults and mice, and immune as well as fecal 
bacteria analyses were conducted using the same culturing methods. The same effects 
on the composition of the intestinal microbiota were observed in man and mice: 
increases in fecal bifidobacteria and lactobacilli and decrease of fecal enterobacteria 
compared to control [168]. 
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Although, probiotics can have complementary effect to prebiotics, the future 

opportunities of improved health benefits may lie in supplying the combination of 

both. Synbiotic concepts may therefore optimize the global efficiency of modulating 

the microbiota in a positive way.  

Concluding remarks 

 Understanding the complexity of the gut microbiota composition and 

functionality, in relation to health will offer opportunities for directed approaches 

through either food or pharma to improve health in the general population.   The 

microbiota can be used to develop diagnostic tools to characterize disease status or 

disease risk. Modulating the microbiota with nutritional concept or drugs to cure or 

prevent diseases seems a target within reach [169]. The general use of fecal 

transplantation strategies seems unrealistic for many applications, whereas defined and 

accepted food strategies seem more appropriate. The concept necessary to reach the 

optimal effects need to be determined and could vary from simple prebiotics or single 

probiotics strains to more sophisticated concepts that include complex mixtures of 

viable micro-organisms and/or prebiotics in synbiotic concepts. The target could be 

general well-being, or to modulate or correct endogenous host microbe interaction in a 

more specific way either in upper or lower parts of the intestine. It is clear that 

understanding the taxonomic composition of the microbiota is as relevant as 

understanding the functionalities of the microbiota, which is a reflection of the 

ecosystems capacity to interact with specific target pathways in the host organism. The 

development of high throughput molecular technologies for microbiota functionality 

characterization will certainly catalyze the discovery of new targets for nutrition 

interventions that can improve health outcomes also in a clinical setting. 
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Abstract: 
Lactobacillus rhamnosus is a bacterial species commonly colonizing the 

gastrointestinal (GI) tract of humans and also frequently used in food products. 

While some strains have been studied extensively, physiological variability among 

isolates of the species found in healthy humans or their diet is largely unexplored. 

The aim of this study was to characterize the diversity of carbohydrate utilization 

capabilities of human isolates and food-derived strains of L. rhamnosus in relation 

to their niche of isolation and genotype. We investigated the genotypic and 

phenotypic diversity of 25 out of 65 L. rhamnosus strains from various niches, 

mainly human feces and fermented dairy products. Genetic fingerprinting of the 

strains by amplified fragment length polymorphism (AFLP) identified 11 distinct 

subgroups at 70% similarity and suggested niche enrichment within particular 

genetic clades. High-resolution carbohydrate utilization profiling (OmniLog) 

identified 14 carbon sources that could be used by all of the strains tested for 

growth, while the utilization of 58 carbon sources differed significantly between 

strains, enabling the stratification of L. rhamnosus strains into three metabolic 

clusters that partially correlate with the genotypic clades but appear uncorrelated 

with the strain's origin of isolation. Draft genome sequences of 8 strains were 

generated and employed in a gene-trait matching (GTM) analysis together with the 

publicly available genomes of L. rhamnosus GG (ATCC 53103) and HN001 for 

several carbohydrates that were distinct for the different metabolic clusters: L-

rhamnose, cellobiose, L-sorbose, and α-methyl-D-glucoside. From the analysis, 

candidate genes were identified that correlate with L-sorbose and α-methyl-D-

glucoside utilization, and the proposed function of these genes could be confirmed 

by heterologous expression in a strain lacking the genes. This study expands our 

insight into the phenotypic and genotypic diversity of the species L. rhamnosus and 

explores the relationships between specific carbohydrate utilization capacities and 

genotype and/or niche adaptation of this species. 
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Introduction 

Strains of a specific bacterial species can display a remarkable degree of 
phenotypic and genotypic diversity, allowing them to survive in a variety of habitats 
and/or under a variety of stress conditions. A microorganism's ability to adapt to 
environmental changes relies on its capacity to acquire and use the available nutrient 
resources and to counteract and overcome externally exerted physicochemical 
challenges. The processes of genome evolution, gene acquisition, and gene loss occur 
at a relatively long time scale and play a prominent role in long-term environmental 
adaptation of bacteria. The evolution of gene content and its chromosomal organization 
is stimulated by differences in environmentally selective conditions, such as nutrient 
availability, antimicrobial activity, or diverse stress conditions exerted by non-optimal 
temperature, pH, or osmotic pressure [1]. The plasticity in the genetic repertoire is 
essential for adaptation to specific environmental habitats and, therefore, reflects 
niche-specific adaptation. 

To study the diversity of bacterial species, high-throughput methods for genotypic 
and phenotypic analysis are increasingly used. These methods, which include 
amplified fragment length polymorphism (AFLP), restriction fragment length 
polymorphism (RFLP), multilocus sequence typing (MLST), OmniLog (Biolog) 
phenotyping [2] infrared spectroscopy, cell mass spectrometry, and more recently 
genome sequencing, are recognized not only for their high-throughput nature but also 
for their level of reliability and standardization [3]. The development of efficient 
microbial genomics tools provides novel avenues to effectively evaluate strain 
diversity and allows for the identification of novel gene functions. 

Because of their industrial relevance in a variety of food fermentations as well as 
their potential interaction with human and animal hosts, lactic acid bacteria (LAB) are 
an important group of microorganisms. LAB belong to the low G+C content Gram-
positive bacteria that share the capacity to ferment different carbohydrates into lactic 
acid. Testifying to the role of phenotyping in industrial fermentation, dairy strains of 
the paradigm LAB species Lactococcus lactis were found to be diverse in their 
metabolic capacity, which is reflected in their flavor-forming properties [57, 58]. These 
properties are of significant relevance to their application in food fermentations, such 
as in cheese production. Genotype-phenotype correlation studies contributed to the 
discovery of new industrial properties for several LAB species, 
including Lactobacillus plantarum [4], Lactobacillus casei [5], and Streptococcus 
thermophilus [6]. 
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In human-associated niches, LAB can contribute to the metabolic capacities of the 

resident microbial ecosystem [7]. Moreover, they can interact with the host's mucosal 

tissues and the immune system [8]. Genotypic and phenotypic high-throughput 

analyses targeted several Lactobacillus species [4, 5]. Combining phenotypic profiling 

and strain-specific genetic information has proven to be an effective method for the 

assignment of so-far-unknown functions to specific genetic loci that are important for 

industrial traits or the interaction with the host [4]. For instance, screening of 14 L. 
plantarum strains for their capacity to adhere to mannose, and correlating this analysis 

with their genotypes, led to the identification of the gene encoding the mannose-

specific adhesin (Msa) in this species [9]. Adhesion of L. plantarum to mannose 

residues is thought to be relevant for their capacity to adhere to mucosal epithelial cells 

that commonly display mannose conjugation moieties on their surface [10], which was 

proposed to provide a competitive exclusion mechanism that could prevent the 

mannose-specific recognition of mucosal tissue by FimH-expressing 

pathogenic Escherichia coli cells, thereby preventing their pathogenic potential. 

Although the protective role of L. plantarum in competitive exclusion has yet to be 

proven, experiments that employed an Msa-deficient mutant and its Msa-expressing 

parental strain showed that only the wild-type strain effectively induced the expression 

of the antimicrobial pancreatitis-associated protein (PAP) gene in the intestinal mucosa 

[11]. These results illustrated a possible (dual) role for mannose-specific adhesion in 

the induction of the host's innate immunity responses, illustrating the importance of 

identifying these genotype-phenotype relationships in relevant strains. 

Lactobacillus rhamnosus is a LAB species that colonizes diverse environmental 

habitats, including dairy and plant materials, as well as the mammalian gastrointestinal 

tract. L. rhamnosus is a species of interest for industry, especially for its potential 

health-promoting and industrial properties (e.g., cheese ripening and lactate 

production). The proposed health-promoting properties of specific strains of L. 
rhamnosus have led to their application in products that are marketed as probiotics. 

While the most extensively studied probiotic is strain L. rhamnosus GG (ATCC 

53103), other strains of the species, such as HN001 [12] and GR-1 [13], have also been 

studied for their probiotic potential. To date, it remains unclear to what extent L. 
rhamnosus strains share these properties or if they are specific for a particular strain, 

highlighting the necessity of determining the diversity within the strains of the species 

and the identification of potentially strain-specific genes and functions that are 

responsible for the observed health-promoting effects.  
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Table 1. L. rhamnosus strains used in this study and availability of genome, coverage and number of 

contigs, origin, and phenotype data availability. 

*Boldface indicates strains whose genome was included in the GTM analysis. 
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Figure 1. Dendrogram based on the analysis of AFLP patterns of the primer combination E01-

T13 with visualization of the banding patterns. The strain origin and clustering (at a similarity level 

of 70%) are represented in the columns. The 25 strains selected for OmniLog growth experiments are 

highlighted with boxes. 
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Table 2 Plasmids and primers used in this study. 

 
Several genome sequences of L. rhamnosus probiotic strains have been determined 

to date, including L. rhamnosus GG (ATCC 53103) [14] and HN001 (NCBI BioProject 
identifier [ID] 29219). 

Genomes of strains isolated from industrial fermentations have also been 
sequenced, including the cheese production isolate L. rhamnosus LC705 [15] and the 
beer spoilage isolate L. rhamnosus ATCC 8530 [16], and the genomes sequenced also 
include an environmental soil isolate, L. rhamnosus CASL [17]. 
The L. rhamnosus genomes are predicted to carry a large number of carbohydrate 
transport and utilization genes that display substantial variations among strains [18]. 
As some niches display unique carbohydrate compositions, variability in carbohydrate 
utilization capacity is likely to reflect an important aspect of niche-specific adaptation. 
To better understand the diversity and niche adaptation of strains belonging to the 
species L. rhamnosus, we analyzed the carbon utilization capacities of 25 strains that 
were originally isolated from different niches, using the OmniLog Phenotype 
MicroArray platform. We correlated the carbohydrate utilization profiles with 
genotyping data obtained for these strains (AFLP) and low-pass genomic sequences, 
which enabled the identification of candidate genes that could be responsible for the 
transport and metabolization of specific carbon sources, which were validated by 
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genetic complementation of genes encoding proteins/enzymes for L-sorbose and α-

methyl-glucoside utilization. 

Results 

Strain collection, niches of strain isolation, and genotype fingerprinting. 

Sixty-five L. rhamnosus strains included in the study were obtained from the 

Danone Nutricia Research Culture Collection (Palaiseau, France, and Utrecht, The 

Netherlands) and were originally isolated from various environments (Fig. 1). For 

some strains, including the type strain (ATCC 7469), no information is available in the 

public domain with respect to their origin of isolation. For the others, most isolates are 

of human origin (feces [baby and adult], oral cavity, and reproductive system) or from 

dairy (cheese or fermented milk) products, but there were also some strains derived 

from other isolation sources, i.e., two strains from animal (goat) feces and two from 

fermented plant material (soy sauce and fermented vegetable drink). In addition, 

reference strains of the species L. rhamnosus (strains ATCC 53103 and HN001 and the 

type strain ATCC 7469) and six representatives of the closely related species L. 
casei (Fig. 1) were included in the AFLP analysis. 

AFLP provides a high-throughput method for high-resolution genomic 

fingerprinting [20] that has been employed frequently for the classification of strains of 

various species, including lactobacilli [2, 33]. AFLP classification of 65 L. 
rhamnosus strains enabled the distinction of 11 genotypic groups at a similarity cutoff 

of 70%, with all L. casei strains constituting an outgroup, since they belong to a closely 

related but genetically distinct species. The overall similarity level of the species by 

AFLP profiling was estimated at 60% (this work and reference 34), with an intragroup 

diversity of up to 20%. These data illustrate the remarkable diversity of the L. 
rhamnosus species, as AFLP diversity for some more-specialized species can be lower 

than this threshold: Lactobacillus reuteri, 8% [35]; Lactobacillus delbrueckii, 15% 

[36]; Lactobacillus acidophilus, 22% [37]. At the same time, the AFLP classification is 

similar to other species that reside in various environmental niches such as L. 
plantarum [38] that also encompass highly diverse clusters of strains. Notably, the two 

primer pairs used in AFLP profiling generated corresponding results in terms of clade 

classification of strains (Fig. 1; see also Fig. S1 in the supplemental material), as both 

analyses identified subgroups that contained the same strains, demonstrating the 

accuracy of the genetic classification. 

The AFLP clades encompassed variable numbers of strains. Among the 11 clades, 

eight were comprised of only a few strains (between one and five strains were 
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clustered within clades 2, 4, 6, 7, 8, 9, 10, and 11). Clade 1 was a medium-sized group 
containing 7 strains, while most strains (75%) were classified in clades 3 and 5, which 
contain 23 and 26 L. rhamnosus strains, respectively. The strains with publicly 
available genomic sequences were classified into distinct AFLP clusters: type strain 
ATCC 7469 belonged to clade 3, strain ATCC 53103 (Lr064) belonged to clade 5, and 
HN001 was the only strain in clade 8. 

Establishing correlations between origin and AFLP grouping. 

As genetic classification for several LAB species indicated that strains with similar 
origins sometimes cluster together [35, 39, 40], we were interested to see if cataloguing 
L. rhamnosus strains on the basis of the genetic fingerprinting by AFLP could 
significantly reflect their origin of isolation. Most strains (83%) were classified into 
one of the large AFLP clusters, 3 and 5 (see Fig. S2 in the supplemental material). The 
strains in the large cluster 3 and smaller clusters 2 and 4 have a highly variable origin 
of isolation, supporting the idea that there is a subgroup of L. rhamnosus strains that 
frequently migrate between different environments [18]. Other AFLP clusters appeared 
to display niche enrichment, illustrated by the observation that the large AFLP cluster 
5, as well as the smaller clusters 6 and 7, contained mainly human strains, including 23 
fecal strains (56% of all fecal isolates) and only a single strain of unknown origin, 
while the two infant strains cluster together in a separate group (cluster 11) that 
appeared genetically more similar to a dairy isolate (cluster 10) than to adult feces 
isolates. Fermented product isolates were predominately classified into four genotype 
clusters: cluster 1, which also contained two fecal strains, and clusters 8, 9, and 10, 
which exclusively captured strains of dairy origin. Fecal and dairy strains could not be 
clearly separated by the clustering. 

As for the statistical significance of this enrichment, the Monte Carlo simulation 
analysis showed that the origin distribution is not random (P = 0.0126) (see Table S2 
in the supplemental material). The Cramer test value (P = 0.53) supported a tendency 
toward niche enrichment within AFLP grouping. We found a stronger correlation 
between adult fecal isolates and AFLP clades 3, 5, 6, and 7 and between dairy strains 
and clade 9 (see Table S2 in the supplemental material). 

Strain-specific carbon source utilization profiling. 

A variety of carbon sources that have been associated with various habitats were 
included in the OmniLog growth experiments. Cluster analysis identified 3 main 
clusters of carbon sources based on the variation of their utilization by L. 



1

CHAPTER 3    |  

 

Chapter 3 – Phenotyping studies in Lactobacillus rhamnosus 

 
 60 

2

rhamnosus strains (see Fig. S3 in the supplemental material). Cluster 1 grouped 34 

carbon sources with a lower average growth of 23 ± 19 OUs and contains many amino 

acids, carboxylic acids, fatty acids, and nucleosides but also several monosaccharides 

and disaccharides. Some substrates were used by all strains in this group with an 

intermediate efficiency (20 to 100 OU; oxomalic acid and 5-keto-D-gluconic acid) and 

a low efficiency (<20 OU; 2-dioxiadenosine and α-methyl-D-galactoside). 

Carbohydrate cluster 2 contained 38 carbon sources with a relatively high average 

level of growth (114 ± 28 OU) per strain and growth values of up to 196 OU for some 

strains. The majority of monosaccharides, all glycosides (i.e., sugar bound to another 

functional group via a glycosidic bond; salicin, arbutin, and amygdalin), several 

disaccharides, sugar alcohols, and a single trisaccharide (melezitose) were grouped 

within cluster 2. Thirteen cluster 2 carbohydrate substrates were utilized by all strains, 

i.e., D-ribose, N-acetyl-D-glucosamine, D-galactose, D-tagatose,D-trehalose, D-

mannose, α-D-glucose, L-lyxose, salicin, D-mannitol, L-arabinose, 2-deoxy-D-ribose, 

and 3-O-α-D-galactopyranosyl-D-arabinose. Carbohydrate cluster 3 contained 120 

carbon sources that were concluded not to be utilized by any of the strains (raw values 

maximally reached 30 OU) and were therefore excluded for strain classifications (see 

below). 

From the carbon sources that were utilized differentially among the 25 isolates, 

several can be utilized by the majority (21 of the 25 strains) of the strains tested, 

e.g., D-melezitose, D-gluconic acid, D-cellobiose, dulcitol, arbutin, glycerol, 

acetoacetic acid, L-rhamnose, and D-sorbitol. In contrast, several carbohydrates could 

be utilized by only a few strains (fewer than four), e.g., D-galactonic acid-γ-lactone, 2-

deoxy-D-ribose, dihydroxyacetone, L-arabinose, and maltose. Notably, dulcitol, 

maltitol, and gentiobiose appeared to be utilized by only a single strain. 

The L. rhamnosus strains could be categorized into three metabolic groups (MGs) 

based on their utilization of the 72 carbon sources (clusters 1 and 2) and using a 

similarity coefficient cutoff (Sørensen-Dice) of 95%. The three MGs (designated MG-

A, -B, and -C [Fig. 2]) contained 10, 9, and 6 strains, respectively. UPGMA clustering 

allowed the identification of specific carbohydrates that were most stringently 

separating the MGs (Fig. 2). The utilization of D-lactitol, D-psicose, α-methyl-D-

glucoside, β-methyl-D-glucoside, turanose, and palatinose correlated well with the 

majority of strains clustered in MG-C, whereas only a few strains from MG-A and 

MG-B could utilize these carbohydrates. Many strains of group MG-B were not able to 

utilize L-sorbose, D-sorbitol, 3-O-α-DL-galactopyranosyl-D-arabinose, lactulose, 
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amygdalin, arbutin, and L-rhamnose, whereas most strains in MG-A and MG-C could 

utilize these carbon sources. 

There appeared to be no obvious correlation of the MG classification of the strains 

with their niche of isolation, illustrated by the fact that each of the MGs encompassed 

isolates from all niches (Fig. 2). 

However, strains classified in the same AFLP cluster tended to be classified in the 

same MG (Fig. 2) and strains of AFLP groups 1, 3, and 4 shared very similar 

carbohydrate utilization profiles between them. For example, AFLP group 1 strains 

formed a tight subgroup within MG-A. Similarly, a subgroup of AFLP cluster 3 (6 of 

the 9 members) captured all MG-C clustered strains, with the individual strains sharing 

95.4% of their carbohydrate utilization profile. Similarly, MG-B captured all the 

members of AFLP clusters 2, 5, 7, and 10, whereas MG-A contained all strains of 

AFLP clusters 1, 4, and 8. 

Unlike strains from other groups, MG-A strains could efficiently use plant-derived 

maltose, arbutin, and artificially created gluconic acid and lactulose but could not use 

the natural sugar alcohols dulcitol, gentiobiose, and maltitol, and only some strains 

utilized lactose. MG-B was characterized by a decreased ability to grow in lactose 

(dairy-derived carbohydrate) or sorbitol, sorbose, rhamnose, arbutin, lactulose, ribose, 

salicin, and lyxose, many of which are plant material-associated carbohydrates. MG-C 

strains were capable of growth on lactose, N-acetyl-D-galactosamine, and mannose, as 

well as palatinose, psicose, α- and β-methyl-D-glucosides, turanose, maltitol, arbutin, 

mannitol, trehalose, and tagatose but not cellobiose, D-galactonic acid-γ-lactone, and 

gluconic acid. In particular, strains belonging to MG-C utilized a multitude of 

carbohydrates with high efficiency, whereas strains of MG-A could utilize fewer 

carbohydrates, many of them at an average efficiency. MG-B appeared to be highly 

restricted in the number of carbohydrates that it could grow on, with relatively low 

efficiency (Fig. 2). 
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Figure 2 Heat map and clustering of L. rhamnosus strains and their substrates based on growth 

endpoint data (Phenotype MicroArray Biolog data) for carbohydrates in clusters 1 and 2. The shading 

of the heat map refers to the growth level: black, >100 OU; dark gray, 100 to 20 OU; light gray, _20 

OU. The two-way clustering of the strains and substrates was created in PAST using the Euclidian 

distance matrix based on UPGMA clustering. Origins of isolates and AFLP grouping of the strains 

are displayed below the strain’s dendrogram. The origin abbreviations are as follows: A, adult feces; 

B, baby feces; G, goat feces; D, dairy; S, saliva; Va, vagina; Ve, vegetable; U, unknown. The type of 

carbohydrate is displayed to the left of the heat map: monosaccharide (M), disaccharide (D), 

trisaccharide (T), glycoside (G), fatty acid (FA), nucleoside (N), sugar alcohol (SA), carboxylic acid 

(C), amino acids (AA), and amide (AD). The bottom rows display the numbers of carbohydrates 

above 20OUand above 100OU for each L. rhamnosus strain, and the highest and lowest values are 

marked with an asterisk. 
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Identification of genes responsible for specific carbohydrate utilization. 

The availability of combined genomic and phenotypic information provided the 
opportunity to identify genes responsible for specific carbohydrate utilization. The 
genomic data of two publicly available genome sequences of L. rhamnosus strains 
ATCC 53103 (a single circular genome sequence) and HN001 (draft genome 
assembled to 94 contigs), in combination with eight draft genome sequences of strains 
included in this study (average coverage, 11.4-fold; assembled into 161 to 2,050 
contigs) (Table 1), were employed in a GTM approach. The strains selected for low-
pass genomic sequencing aimed to retain diversity in both AFLP grouping (which 
constituted the primary criterion) and origin of isolation. Both the public genomic 
sequences and the novel draft genomes were de novo annotated using automatic open 
reading frame detection and annotation of protein functions. Orthologous gene 
detection for the 10 genome data sets generated 6,476 OGs, of which 1,793 OGs 
(�27%) were shared among all strains, whereas 1,982 OGs (�30%) were present in 
only a single strain. 

L. rhamnosus candidate genes that may be involved in the metabolism of specific 
carbohydrates were identified in silico by correlating OmniLog carbohydrate 
utilization data with the strain-specific genomic data, using the OG matrix constructed 
by GTM. To this end, carbohydrates were selected that displayed a balanced 
distribution of utilizing (>100 OU) and non-utilizing (<100 OU) strains among the 10 
strains to maximize the likelihood of identifying credible candidate genes associated 
with the phenotype. The carbon sources that fulfilled this requirement were 
cellobiose, D-gluconic acid, D-melezitose, α-methyl-D-glucoside, 3-O-β-D-
galactopyranosyl-D-arabinose, L-sorbose, dulcitol, and D-galactonic acid-γ-lactone. 
These carbohydrates also encompass those that enabled discrimination among MG-A, -
B, and -C, e.g., L-sorbose and D-gluconic acid are typically not utilized by strains of 
MG-B, whereas α-methyl-D-glucoside is exclusively utilized by strains belonging to 
MG-C.  

Notably, GTM that employed the strain-specific cellobiose utilization capacity led 
to the identification of a PTS operon that was annotated to be involved in cellobiose 
utilization (see Table S6 in the supplemental material), supporting the reliability of the 
approach. Nevertheless, this analysis did not identify any of the genes encoding the 
other 3 PTSs that are annotated as cellobiose PTS, which may be related to the 
apparent redundancy of this transport function, which disables the unambiguous and 
consistent identification of a single locus. The differential utilization of L-sorbose was 
used in a GTM approach and correlated strongly with a genomic region of 6 kb 
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encompassing genes encoding a putative PTS transporter (see Table S3 in the 
supplemental material). Similarly, α-methyl-D-glucoside utilization correlated strongly 
with two candidate genetic regions of 5 and 19 kb in length, respectively, encoding a 
transporter and ATPase, and two PTSs and a carbohydrate hydrolase, respectively 
(Table 3; see Table S4 in the supplemental material). 

To validate the postulated roles of the identified genomic regions in the utilization 
of these carbohydrates, the identified genetic regions were amplified from Lr136 and 
cloned into pIL253, resulting in pSOR253 (containing the 6-kb locus linked to sorbose 
utilization) and pAMG253 (containing the 5-kb locus linked to α-methyl-D-glucoside 
utilization), respectively. 

 
Table 3 Genes selected for expression by complementation after the GTM analysis for α-methyl-D-

glucoside and L-sorbose. a MFS, major facilitator superfamily. 

Contig 

length 

(bp) 

Potential 

carbohydrate 

No. of 

strains in 

which 

present  

(n= 10) Annotation 

Present in other 

public genomes 

Complementation 

strain 

4.451 L-Sorbose 6 

Phosphopentomutase 

(EC 5.4.2.7) No GG 

4.451 L-Sorbose 6 

Benzoate 

MFSa transporter No GG 

4.451 L-Sorbose 6 

Uridine phosphorylase 

(EC 2.4.2.3) No GG 

4.451 L-Sorbose 6 

Sugar diacid utilization 

regulator No GG 

4.451 L-Sorbose 5 

Benzoate MFSa 

transporter BenK No GG 

6.145 

α-Methyl-D-

glucoside 4 Transporter LC705_02793 GG 

6.145 

α-Methyl-D-

glucoside 4 Hypothetical protein LC705_02792 GG 

6.145 

α-Methyl-D-

glucoside 4 ATPase LC705_02791 GG 
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These constructs enabled the heterologous expression of these genes in L. 
rhamnosus ATCC 53103, a strain that lacks these OGs (Table 1). The resulting 

carbohydrate utilization by the pSOR253- and pAMG253-harboring derivatives of L. 
rhamnosus ATCC 53103 was evaluated, using in-house-prepared MRS medium 

supplemented with the relevant carbon source, revealing that in contrast to the strain 

transformed with the empty pIL253 vector, the pSOR253- and pAMG253-harboring 

derivatives were able to grow on sorbose and α-methyl-D-glucoside, respectively (Fig. 

3). These results confirm the role of these genes in the postulated phenotypes and 

illustrate the value of the GTM approach to identify gene functions. 

 

 

Figure 3. Growth of the wild type GG strain - dark grey - and expression strains M12 (transformed 

with pSOR253 containing the L-Sorbose operon) – white - and M17 (transformed with pAMG253 

containing the α-Methyl-D-Glucoside operon) – light grey - on L-Sorbose and α-Methyl-D-Glucoside 

in batch cultures. The numbers represent OD values, per mL, for the cultures, in sugar-free MRS 

supplemented with either L-Sorbose or α-Methyl-D-Glucoside. 

Discussion 

With respect to carbohydrate substrate utilization and metabolism, strains isolated 

from diverse niches can vary greatly, probably reflecting adaptation to the niche-

specific conditions. The importance of understanding at a molecular level the 
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functional diversity within individual bacterial species that are considered for probiotic 
applications has only recently been appreciated [41]. Bearing in mind their potential 
use in food and/or probiotic applications, we studied the differences within strains of 
the species Lactobacillus rhamnosus using both food and commensal isolates and 
employing two high-throughput methods for their classification, AFLP-based 
genotyping and OmniLog profiling for metabolic phenotyping. The outcome of this 
study is in agreement with previous studies showing a wide phenotypic diversity 
among strains of L. rhamnosus and the identification of several genetically distinct 
groups [18, 34, 42]. 

Carbon source utilization profiling is an important tool for the analysis of diversity 
and phenotyping of bacterial genera and species, as illustrated by the routine use of the 
API strips or OmniLog plates. For the species L. rhamnosus, 53 isolates were analyzed 
previously using an API50-based classification approach, revealing that strain L. 
rhamnosus GG (ATCC 53103) could be distinguished from cheese isolates on the basis 
of its carbohydrate utilization capacity [42], a conclusion that we confirmed in the 
present study. In addition, the present study supports the high versatility and 
adaptability to multiple niches in the species Lactobacillus rhamnosus. There are 
substantial differences in carbohydrate availability in the niches in which L. 
rhamnosus can be found. The dairy environment is rich in lactose and contains also 
some free oligosaccharides (composed of mannose, fucose, and sialic acids), while 
plant-associated environments can be rich in sucrose, trehalose, maltose, cellobiose, 
raffinose, starch, inulin, and fructosans. Notably, the intestinal tract of mammals can 
contain, next to a variety of diet-derived carbohydrates, also substantial quantities of 
host-derived carbohydrates such as fucose, hexosamines, mannose, and galactose [43). 
The metabolic grouping of the L. rhamnosus strains presented here classifies strains 
belonging to MG-A as generalists, albeit that these strains also display some specific 
limitations such as the use of glucosides, turanose, and psicose. These plant derivatives 
are encountered only in particular niches, which might explain this adaptation. The 
inability to utilize lactose among strains clustered in MG-B indicates that these strains 
cannot grow efficiently in dairy environments. However, there were dairy isolates 
clustered in MG-B that were derived from cheese production, where they are used for 
their proteolytic capacity, which plays a role during late stages of cheese ripening. 
During these stages of cheese ripening, the lactose is already depleted from the cheese 
matrix, suggesting that the MG-B cheese strains could represent non-starter culture 
isolates that play a role in late-stage cheese ripening only. The strains clustered within 
MG-C appear to be adapted to use both dairy- and plant-derived carbohydrates. 
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Interestingly, the dairy-derived L. rhamnosus isolates could consistently utilize 
gluconic acid. This carbohydrate is not a natural component of milk but is extensively 
used in the dairy industry to stabilize fermented dairy products and to retain calcium 
[44]. Therefore, it is tempting to speculate that the strains that were adapted to this 
environment for many generations would have acquired the capacity to utilize this 
carbohydrate and could be an illustration of the adaptive abilities of these bacteria. 

In a recent comparative genomics study of 100 L. rhamnosus strains, Douillard et 
al. [18] found mainly two distinctive genophenotypes, of which one appeared to be 
specialized for stable nutrient-rich niches and the other contained generalists that are 
adaptable and could potentially reside in multiple niches. The two genophenotypes are 
detectable in our metabolic classification, but the generalist group is divided into a 
subgroup with a higher efficiency and larger range of possible carbohydrates (MG-C) 
and a subgroup that can utilize many carbohydrates for growth, albeit with an 
intermediate efficiency (MG-A). The more-specialized MG-B strains seem primed 
toward fewer carbohydrates that they can use at a relatively high efficiency. This is 
exemplified by the metabolism of currently marketed probiotic strains such as L. 
rhamnosus GG (ATCC 53103), which was originally isolated from the intestine, 
clustered in MG-B, and appears to be a metabolic specialist adapted to nutrient-rich 
environments. It can grow efficiently (>100 OU) on 10 carbohydrates, glucose, 
galactose, glycerol, salicin, N-acetyl-D-glucosamine, N-acetyl-D-galactosamine, D-
melezitose, tagatose, L-lyxose, and D-gluconic acid, while its overall carbohydrate 
capacity encompasses 40 substrates. It is long since L. rhamnosus GG was transferred 
from the complex and highly variable intestinal niche to the relatively constant and 
nutrient-rich industrial production environment, which may be selective for metabolic 
simplification [45]. This tendency was supported for L. rhamnosus GG, for which PCR 
analyses of six commercial probiotic products confirmed that four products contain a 
derivative of the original strain that lacked major DNA segments [46]. This 
simplifying tendency may have contributed to the inability of this strain to utilize a 
relatively low number of carbohydrates with good efficiency. In contrast, the 
probiotic L. rhamnosus HN001, which was isolated from cheese and clustered in MG-
A, displays efficient growth on 26 carbon sources and is capable of utilizing 53 
different carbon sources, overall. Therefore, this isolate displays efficient growth on a 
wide range of carbohydrates, which is in disagreement with the notion that dairy 
isolates of lactobacilli would display more-specialized carbohydrate utilization patterns 
than those of intestinal isolates [6, 47]. This may also imply that the HN001 strain was 
relatively recently introduced into the cheese matrix and has not yet lost its metabolic 
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flexibility as a consequence of the consistent exposure to the constant dairy 
environment. 

These, and several other observations, suggest that the origin of isolation is only 
remotely informative about a strain's metabolism, which may especially be valid for 
species that frequently migrate between various niches, which has been proposed for 
various lactobacilli, including L. plantarum [48], L. casei [47],Lactobacillus sakei [49], 
and L. rhamnosus [50]. 

Phenotyping was complemented in our study by genetic fingerprinting by AFLP, 
which created a separate, genetic classification of the strains. Some AFLP clusters 
were apparently enriched with strains from particular environmental niches. Isolates 
from fecal material collectively comprise 56% of all strains and belong to AFLP 
clusters 5, 6, and 7. Dairy isolates, amounting to 20% of all strains, appeared to divide 
into two AFLP clusters, possibly reflecting two main lineages of strains that evolved 
separately in the dairy environment. All other clusters had a mixed composition in 
terms of niche of isolation. 

Similar observations concerning the correlation of genetic fingerprinting methods 
and the strain's niche of isolation were made for several other lactic acid bacterial 
species [51–53]. Nevertheless, in some cases, the genetic fingerprints obtained 
appeared to correlate relatively well with the niche-specific fitness. For example, the 
species L. reuteri was divided into ecotypes that display high host specificity and can 
colonize either pigs, rodents, or humans, which underlines the idea that some microbes 
from the vertebrate gut are not promiscuous but have diversified into host-adapted 
lineages, probably involving a long-term evolutionary process [35]. Notably, the 
ecotype specification of L. reuteri isolates displayed an excellent correlation with the 
genetic stratification of the strains by multilocus sequence typing (MLST) or AFLP 
fingerprinting. Similarly, random amplified polymorphic DNA-PCR (RAPD-PCR) 
enabled the separation of a genetic subgroup of strains of the species L. plantarum that 
were exclusively isolated from dairy environments, whereas the other subgroups 
contained strains of various origins of isolation [38]. 

In conclusion, it is not trivial to extract predictive information related to the degree 
of niche-specific adaptations in microbial strains of a Lactobacillus species that could 
potentially transit from one niche to another with relatively high frequency, such as L. 
rhamnosus. Consequently, the niche of isolation is not very informative with respect to 
the strain's niche-specific fitness, and neither genetic fingerprinting nor high-resolution 
metabolic profiling provides a highly reliable approach to define a strain's degree of 
adaptation to any particular niche. To enable the determination of niche-specific fitness 
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among strains of such species, other approaches are needed and may require 
comparative and strain-specific in situ fitness determination in the respective niches 
that the strains can inhabit. 

In the statistical analysis, we concluded that AFLP-based clade distribution of the 
strains displayed a tendency for enrichment of niche of isolation within certain genetic 
clusters, whereas the OmniLog classifications into MGs appeared to cocluster with 
specific AFLP clusters. These observations illustrate how two fundamentally different 
classification approaches provide a consistent discrimination of subgroups of strains. 
However, the MG classification of the strains did not correlate with the niche of 
isolation of the strains, which is somewhat unexpected in view of the correlations 
detected between AFLP clusters and the niche of isolation. This may be largely due to 
the relative noisiness of the latter correlation, which is characterized by several 
confounding strains in each of the AFLP clusters. Moreover, true niche specialization 
is a complex phenotype, which is unlikely to be represented by single genetic markers 
and probably involves both multiple discriminating genes that may be genetically 
unlinked and strain-specific and divergent gene regulatory patterns. Although it is 
among the highest-resolution methodologies for genetic fingerprinting, AFLP patterns 
still represent a crude way of genetic typing [2], and whole-genome sequencing and 
comparative genomics provide a genetic strain typing methodology of substantially 
higher resolution and may therefore be more appropriate for the niche-fitness 
correlation analyses. 

The value of genome sequencing and genotype-phenotype correlation analyses 
was illustrated here to identify candidate genes that were associated with 
discriminative carbohydrate utilization capacities among the L. rhamnosus strains 
included in this study. Although the genome sequence information employed for this 
purpose was incomplete due to the low-pass quality of the sequence information 
generated, this analysis still accurately identified the gene clusters involved in L-
sorbose and α-methyl-D-glucoside utilization. Genetic engineering enabled the 
confirmation of the functions of these genes by heterologous expression in an L. 
rhamnosus strain that lacked these genetic functions and thereby gained the capacity to 
utilize the corresponding carbohydrate source for growth. The GTM algorithm used is 
considerably simpler than the advanced modeling method employed in some tools 
available, such as the PhenoLink module [54], which may enable the identification of 
candidate genes involved in the utilization of other carbohydrates that did not allow 
gene identification in the GTM method employed here. 
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Further gene function identification is required to advance our understanding of 
bacterial diversity and evolution in relation to niche-specific adaptation functions. 
Progress in nucleotide sequencing technologies and comparative genomics [39], 
experimental evolution approaches [55], and competitive intestinal passage models 
[56] can provide access to the enormous genetic diversity of bacteria at an 
unprecedented level of resolution. Such approaches can aid in determining and 
understanding relative niche fitness levels of different strains of a species at a 
molecular level, providing critical information to truly assess niche adaptation. 

The method described in the current work can be useful in the identification of 
genes linked to other phenotypic characteristics of Lactobacillus diversity of interest to 
science and the consumer, as long as the phenotype is sufficiently varying in the strains 
studied. Some of these phenotypes for the Lactobacillusgenus could encompass (i) 
metabolic traits such as proteinase and peptidase activities, acidification capacity, and 
vitamin or short-chain fatty acid production and host interaction parameters such as (ii) 
cytokine production by immune cells, (iii) the production of antibacterial peptides, (iv) 
bile salt hydrolase activity, or (v) intestinal colonization capacity. When expanding 
these concepts to bacteria in general, genotype-phenotype association studies can have 
a much wider applicability, for instance, to identify the genetic basis of pathogenicity 
traits such as toxin or adhesin production, host cell invasion capacity, and/or disease 
progression or outcome. 

Taken together, our findings indicate that high-resolution phenotyping and 
genotyping enable the detection of distinct genetic clades as well as metabolic groups 
among the strains of the species L. rhamnosus. Both high-throughput methods reveal 
similar relationships between the strains, illustrating the idea that high-resolution 
phenotyping and genotyping can provide a means to stratify strains of a species into 
genetically and functionally distinct groups. This stratification of strains was employed 
to guide the selection of strains for genomic sequencing, eventually enabling the 
identification of function-related genetic markers that, in the example presented, relate 
to carbohydrate utilization but could also include other relevant phenotypic traits [11]. 
Such identified genetic markers for a specific phenotype could be used to accelerate 
the selection of strains with specific characteristics that are relevant for their industrial 
applications. 
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Materials and methods 

Bacterial strains and growth conditions. 

For the purpose of this study, 65 Lactobacillus rhamnosus strains from various niches 
of isolation were obtained from Danone Nutricia Research (Palaiseau, France, and 
Utrecht, The Netherlands) (Table 1). As a reference, several publicly available L. 
rhamnosus strains were included (strains ATCC 53103 [GG] and HN001), and six 
representative strains of the “closely related” species L. casei were added as an 
outgroup in the genetic fingerprinting by AFLP (Fig. 1). The strains were routinely 
cultured in de Man-Rogosa-Sharpe (MRS) broth or on MRS agar plates (Oxio), under 
anaerobic conditions at 37°C. Strains were stored at −80°C in MRS medium containing 
20% glycerol. Where appropriate, media were supplemented with 10 µg · 
ml−1erythromycin. 

Genomic DNA isolation. 

Total DNA was extracted from 10 ml of cultures harvested in the mid-log phase 
(optical density at 600 nm [OD600] of 0.5 to 1) using a previously described method 
[19]. In short, cells were lysed by a freezing-thawing step followed by incubation with 
lysis buffer, TES [N-tris(hydroxymethyl)methyl-2-aminoethanesulfonic acid] 
containing 1,330 U/ml mutanolysin and 40 mg/ml lysozyme, for 1 h at 37°C and bead 
beating in 20% SDS in TE buffer (10 mM Tris HCl, 1 mM EDTA, pH 8.0). The DNA 
was recovered by phenol chloroform extraction followed by isopropanol precipitation, 
washing in 70% ice cold ethanol, drying, and dissolution in 100 µl TE. DNA yield and 
purity were assessed by measurement of absorbance at 260 nm and at 280 nm [19]. 

L. rhamnosus genomic fingerprinting by AFLP. 

Amplified fragment length polymorphism (AFLP) genotyping [20] was used to 
classify the 65 isolates of L. rhamnosus included in this study. To this end, total DNA 
of the L. rhamnosusstrains was isolated using an above-described procedure [19] and 
was digested with EcoRI and TaqI. Specific adapters (Table 2) were ligated to the 
digested DNA and were used to selectively amplify EcoRI-TaqI fragments using 
primers extended with G and C selective nucleotides in the combinations E01/T11 and 
E01/T13 (Table 2). Amplification products were separated according to their length 
using an ABI Past 3130XL genetic analyzer (Applied Biosystems, Foster City, CA, 
USA), and fragments containing the fluorescently labeled primer (6-
carboxyfluorescein [FAM]) were visualized using gel-view representations. Band 
position and intensity were recorded for each strain, creating a strain-specific AFLP 



1

CHAPTER 3    |  

 
Chapter 3 – Phenotyping studies in Lactobacillus rhamnosus 

 
 72 

2

profile. The resulting AFLP patterns were band-normalized and subjected to a band 
pattern recognition procedure using the Gene Mapper 4 software (Applera, Foster City, 
CA, USA). Bands occurring at the same gel position, with an accepted variation of 
0.15%, were considered shared between different profiles. Normalized patterns that 
encompassed fragments of 40 to 580 bp were imported into BioNumerics 4.61 
(Applied Maths, Kortrijk, Belgium), and similarities between AFLP-fingerprint 
profiles were calculated using Dice correlation and UPGMA (unweighted pair group 
method using average linkages) clustering for the construction of AFLP-based strain 
dendrograms. Replicate AFLP analyses of strain Lr90 (cluster 5) were used to 
determine the discriminative threshold of the AFLP analyses at 70%. The type strain 
ATCC 7469 was obtained from both the Danone and Numico culture collections and 
appears twice in the analysis. 

Low-pass genome sequencing. 

Low-pass genomic sequences of 8 L. rhamnosusstrains were determined (Table 1). 
Strains from different AFLP clusters intended to cover the diversity of the species were 
selected. Total DNA of these strains was prepared as described above [19]. Draft 
genome sequences were obtained (GATC Biotech, Germany) by Roche 454 FLX 
Titanium sequencing with average read lengths of 450 bp (Table 1 shows sequencing 
statistics per strain), while the genome sequences of the reference strains L. 
rhamnosus ATCC 53103 and HN001 were downloaded from the public NCBI 
Genomes database. The two public domain genome sequences [14] were re-annotated 
in the same way as the newly sequenced genomes and were included in the strain-
specific orthologous gene matrix construction (see below). Raw sequence data were 
assembled into contigs using standard settings of Newbler 2.6 software. Genomic data 
were subjected to a complete de novo RAST pipeline for open reading frame (ORF) 
prediction using limited-overlap (maximum of 100 bp) allowance for detection of 
predicted ORFs and, in case of a larger overlap, discarding the smaller of the two 
ORFs. Gene function annotation for the identified ORFs was performed with the web-
based automatic annotator RAST using standard settings [21]. Identification of 
orthologous groups (OGs) of genes shared between the novel low-pass draft genomes 
and the newly annotated publicly available genomes was performed using locally 
installed OrthoMCL version 5 [22], containing 150 bacterial reference genomes from 
the NCBI Genomes database [23]. As a result, a gene matrix of all OGs and their 
presence/absence profile was created. The matrix was used as a basis for the gene-trait 
matching (GTM) approach. 
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PM tests 

Phenotype microarray (PM) analyses were performed to determine the phenotype 
diversity among 25 selected L. rhamnosus strains that represent the different AFLP 
clusters (Fig. 1) and were isolated from diverse ecological niches (Table 1). Most 
AFLP clusters are represented, except cluster 6, which appears highly similar to 
clusters 7 and 8. The carbohydrate utilization profile of these 25 strains was analyzed 
using the Phenotype MicroArray (OmniLog) 96-well plates PM1 and PM2A (Biolog 
Inc., Hayward, CA, USA), which determine utilization and growth on 192 different 
carbon sources, using the provider's protocols. In short, bacteria were precultured in 
MRS medium and transferred to PM plates in duplicate. Plates were incubated at 37°C 
in an OmniLog reader (Biolog) for 48 h, and quantitative responses were recorded 
automatically every 15 min by a charge-coupled device (CCD) camera. Readouts were 
stored using OmniLog file management software (version 12.0; Technopath). The 
complete list of compounds assayed by PM1 and PM2A can be obtained 
athttp://www.biolog.com/pdf/pm_lit/PM1-PM10.pdf. PM technology employs 
tetrazolium violet reduction as a reporter of active metabolism [24], where the 
reduction of the dye causes the formation of a purple color that is recorded by a 
charge-coupled device camera in time, thus providing quantitative and kinetic 
information on metabolic activity. Dye reduction is directly correlated with the 
quantity of NADH produced by the bacteria when degrading a single carbon source. 
To assess reproducibility, three independent experiments were performed using 
strain L. rhamnosus GG (ATCC 53103], revealing an identical carbohydrate growth 
pattern and only very minor variation in the growth kinetics (data not shown). 

Phenotype microarray results are expressed as average height of reaction (or 
kinetic curve) as a proxy for overall cell growth over a period of 48 h, after subtraction 
of the background represented by culture medium, with values ranging from 0 to 198. 
All the raw PM data are presented in Fig. S3 in the supplemental material. 

Correlation analyses within the AFLP, origin, and OmniLog data sets. 

Raw data were processed using PAST software [25]. To detect potential 
correlations among AFLP, OmniLog groups, and niche of isolation, these variables 
were incorporated in multivariate matrices, and underlying structures within and 
between the groups of strains were explored using clustering analyses in the PAST 
software suite [25]. Clustering was performed based on Euclidian distances calculated 
with raw data using UPGMA. 
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For the determination of relationships between nominal variables (origin of 

isolation information and presence in an AFLP clade), a contingency table was created 

[26], containing frequency distribution of the strains (see Table S2 in the supplemental 

material). Strains of unknown origin were treated as a separate group. The significance 

of association between the nominal variables was quantified using two methods. The 

Monte Carlo randomization test relies on repeated random sampling to estimate how 

likely it is for a certain event to happen randomly and gives a P value that is significant 

(the event is not random) at values lower than 0.05 [27]. Cramer's V is a chi-square-

based measure of variable independence [28], giving a value between 0 (statistical 

independence) and 1 (associated variables). Both calculations were performed in the 

PAST software suite [25]. 

Sørensen-Dice similarity indices provide a way to test statistically whether there is 

a significant similarity between two or more groups of numerical sampling units. In 

our case, the sampling units are represented by the growth profiles for carbohydrates 

for a single strain. Similarity values higher than 0.95 representing aP value of <0.05 

are significant. Values of the Sørensen-Dice similarity matrix for each of the strain 

OmniLog endpoint measurement profiles against profiles of all other strains are given 

in Table S1 in the supplemental material. The similarity data are the basis for the strain 

clustering in Fig. 2. 

Identification of candidate genes involved in the metabolism of OmniLog carbon 
sources by gene-trait matching. 

Candidate genes potentially involved in carbon source utilization were identified 

by in silico GTM using genomic information from 10 L. rhamnosus strains and the 

OmniLog data sets (Table 1; strains in boldface). We selected the threshold 100 

OmniLog units (OU) to differentiate between growth and no growth, in agreement 

with previous reports [29]. Using this threshold, the OmniLog raw data matrix was 

transformed into a positive/negative growth matrix. For data sets with a maximum 

growth value lower than 100, the threshold was set at half the maximum growth. To 

assess the significant co-occurrence of L. rhamnosus OGs with each of the growth data 

sets, a mathematical equation was used that focuses on the number of occurrences 

where the gene presence correlates with the phenotype (either positively or negatively) 

but also takes into account the number of occurrences in which such correlation is 

absent. The higher the outcome of the equation, the higher the probability that the gene 

correlates with the utilization of a certain carbohydrate. The equation used was S = 

(Pos + 1) × (Neg + 1)/(Mis + 1). In the above equation, the abbreviations are as 

follows: S represents a final score used for gene classification, Pos represents the 
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number of strains where the OG is present and that display the phenotype, Neg 

represents the number of strains where the OG is absent and that do not display the 

phenotype, and Mis represents the number of strains in which the presence and absence 

of the OG and phenotype are inconsistent (mismatching). While the highest score 

recognizes a positive gene-phenotype correlation, the lowest score indicates a negative 

correlation. The equation is dependent on the size and distribution of the phenotype 

and therefore was used for balanced phenotypes with higher than 25% representation 

of either the negative or positive groups. 

A list of the highest-scoring candidate genes and their RAST-based annotation is 

provided in the supplemental material (for L-sorbose, see Table S3 in the supplemental 

material; for α-methyl-D-glucoside, see Table S4 in the supplemental material; for L-

rhamnose, see Table S5 in the supplemental material; for cellobiose, see Table S6 in 

the supplemental material). The differential use of cellobiose by strains of L. 
rhamnosus (Fig. 2) was considered a positive control of the analysis, since the results 

included predicted phosphotransferase system (PTS) genes for cellobiose utilization, 

which were experimentally proven to be used in cellobiose utilization [14, 30]. The 

genes identified by the equation as the most likely candidates for the utilization of 

particular carbohydrate sources were further analyzed manually, where preference was 

given to genes that are located in operons of which multiple genes were identified to 

have the same correlation score. 

Construction of gene expression mutants. 

Gene expression mutants were constructed using the medium-copy-number 

expression vector pIL253 [31]. Both operons targeted by genetic engineering are 

absent from the genome of L. rhamnosus ATCC 53103, which could therefore be 

employed as the heterologous expression host. The operons that were identified to be 

potentially involved in utilization of L-sorbose (5 kb) and α-methyl-D-glucoside (6 kb) 

were amplified by PCR using genomic DNA isolated from strain Lr136 as a template, 

in combination with the primer pairs designed to amplify each of the target loci (Table 

2), using KOD long-range polymerase (Novagen, Darmstadt, Germany), according to 

the instructions of the manufacturer. The PCR products were purified from an agarose 

gel and cloned in ScaI-digested pIL253 vector. Ligation mixtures were transformed 

directly into L. rhamnosus ATCC 53103 by electroporation [32], and transformants 

were selected on MRS medium containing 10 µg · ml
−1

 erythromycin. Two single 

colonies were selected based on stable antibiotic resistance (erythromycin) and 

designated M12 and M13, harboring the plasmids comprising the cloned operons 
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predicted to be involved in L-sorbose and α-methyl-D-glucoside, respectively. The 
growth phenotype of the M12 and M13 expression derivatives of L. rhamnosusATCC 
53103 was evaluated on in-house-prepared MRS medium without a carbon source 
supplemented with L-sorbose or α-methyl-D-glucoside as sole carbon sources, 
respectively, using the parental L. rhamnosus ATCC 53103 as a negative control. 

Nucleotide sequence accession numbers. 

The genome sequences for the eight newly sequenced Lactobacillus 
rhamnosus strains were deposited in the GenBank database with the following 
accession numbers: JUIH00000000 (Lactobacillus rhamnosus Lr108), JUII00000000 
(Lactobacillus rhamnosus Lr138), JUIJ00000000  (Lactobacillus rhamnosus Lr053), 
JUIK00000000 (Lactobacillus rhamnosus Lr073), JUIL00000000 (Lactobacillus 
rhamnosus Lr071), JUIM00000000 (Lactobacillus rhamnosus Lr044), JUIN00000000 
(Lactobacillus rhamnosus Lr032), and JUIO00000000 (Lactobacillus rhamnosus 
Lr140) (Table 1). The versions described in this paper have the numbers 
“XXXX01000000,” where XXXX represents the first four letters of each accession 
number. 
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Appendix 1. Supplementary data: 

Supplementary Figure 1. Dendrogram based on the analysis of AFLP patterns of the 

primer combination E01/T11, with visualization of the banding patterns. The strains 

origin and clustering (at a similarity level of 70%) is represented in the columns. The 

25 strains selected for Omnilog growth experiments are highlighted with a box. The 

type strain ATCC7469 was obtained from both the Danone and Numico culture 

collections and appears twice in the analysis.  
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Supplementary Figure 2. Strain distribution in the genetic AFLP groups and their 
origin. 
 
Supplementary Figure  3. Clustering of L. rhamnosus strains and their substrates based 
on raw kinetic data (Phenotype MicroArray™ Biolog data) for all carbohydrates. The 
clustering of the strains and substrates was created in PAST using the Euclidian 
distance matrix based on UPGMA clustering. The colouring of the clusters refers to 
metabolic groups 1 (green), 2 (blue) and 3 (orange). Available for download at 
library.wur.nl. 
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Supplementary Table 1. Sørensen–Dice similarity matrix of strains against all other 
strains using profiles created from Biolog data. Values of 0.95 or higher represent a 
significant level of similarity. The results are the basis of the MG grouping and are also 
reflected in the Biolog based clustering (Figure 2). 

 
Supplementary Table 2. Statistical analysis on the frequencies of strains for each origin 
type and AFLP group. The significance of association between the nominal variables 
was quantified using two methods. The Monte Carlo randomisation test relies on 
repeated random sampling to estimate how likely it is for a certain event to happen 
randomly and gives a p value that is significant (the event is not random) at values 
lower than 0.05. Cramer’s V is a chi-square-based measure of variable independence, 
giving a value between 0 (statistical independence) and 1 (associated variables). Both 
calculations were performed in the PAST software. 

AFLP	Group 1 2 3 4 5 6 7 8 9 10 11 Sum
Monte	Carlo	p	

(p<0.05)
Cramer's	V	
(0	to	1)

adult	faeces 2 2 11 0 18 4 3 0 0 0 0 40 2.71E-05 0.60
baby	faeces 0 0 0 1 0 0 0 0 0 0 2 3 0.23 0.422

dairy 2 0 4 1 0 0 0 1 4 1 0 13 0.13 0.43
goat 0 0 1 0 0 0 0 0 0 0 0 1 1 0.36
saliva 0 1 0 0 0 0 0 0 0 0 0 1 1 0.36

unknown 1 0 5 0 1 0 0 0 0 1 0 8 0.024 0.50
uretra 0 0 1 0 0 0 0 0 0 0 0 1 1 0.36

vegetable 0 0 1 1 0 0 0 0 0 0 0 2 1 0.34
Sum 5 3 23 3 19 4 3 1 4 2 2

Monte	Carlo	p	(p<0.05) 0.24 0.31 0.04 1 1E-04 8E-04 0.011 1 8E-04 1 0.11
Cramer's	V	(0	to	1) 0.34 0.36 0.47 0.26 0.75 0.54 0.51 0.31 0.54 0.28 0.41 0.012 0.53

Total	for	the	dataset
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Supplementary Table 3. Gene trait matching candidates list for L-Sorbose. Black 

represents presence and white absence of the OG from the same row from the strain in 

the same column. 

 

Supplementary Table 4. Gene trait matching candidates list for α-Methyl-D-Glucoside. 

Black represents presence and white absence of the OG from the same row from the 

strain in the same column. 

L-Sorbose

OG Presence
Lr

13
8

Lr
10

8

Lr
14

2

Lr
07

1

Lr
14

0

Lr
05

5

Lr
04

4

Lr
03

2

Lr
07

3

Lr
05

3

Phenotype => 0 0 2 3.5 118 147 148 152 156 158 Score RAST
2298 6 0 0 0 0 1 1 0 1 1 1 17.5 FIG00751110: hypothetical protein
137 6 0 0 0 0 1 0 1 1 1 1 17.5 FIG00754355: hypothetical protein

2455 6 0 0 0 0 1 0 1 1 1 1 17.5 benzoate MFS transporter BenK
2506 6 0 0 0 0 1 0 1 1 1 1 17.5 FIG00750163: hypothetical protein
2541 6 0 0 0 0 1 0 1 1 1 1 17.5 Sugar diacid utilization regulator
2542 6 0 0 0 0 1 0 1 1 1 1 17.5 Uridine phosphorylase (EC 2.4.2.3)
2543 6 0 0 0 0 1 0 1 1 1 1 17.5 Phosphopentomutase (EC 5.4.2.7)
2568 6 0 0 0 0 1 0 1 1 1 1 17.5 benzoate MFS transporter BenK
2808 6 0 0 0 0 1 0 1 1 1 1 17.5 hypothetical protein
2290 8 0 0 0 1 1 1 1 1 1 1 16 hypothetical protein

α-Methyl-D-
Glucoside 

OG Presence

Lr
14

2

Lr
13

8

Lr
03

2

Lr
05

5

Lr
07

1

Lr
10

8

Lr
04

4

Lr
14

0

Lr
07

3

Lr
05

3

Phenotype => 0 0 0 0 0 0,5 0,5 47 138 161 Score RAST
2730 4 0 0 0 0 0 0 0 1 1 1 40,00 family 43 glycoside hydrolase
2751 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
2752 4 0 0 0 0 0 0 0 1 1 1 40,00 oligogalacturonide transporter
2747 4 0 0 0 0 0 0 0 1 1 1 40,00 FIG00753430: hypothetical protein
2748 4 0 0 0 0 0 0 0 1 1 1 40,00 Cellobiose phosphotransferase system YdjC-likeprotein
2749 4 0 0 0 0 0 0 0 1 1 1 40,00 PTS system, maltose and glucose-specific IICcomponent (EC 2.7.1.69)
2750 4 0 0 0 0 0 0 0 1 1 1 40,00 6-phospho-beta-glucosidase (EC 3.2.1.86)
2492 4 0 0 0 0 0 0 0 1 1 1 40,00 FIG00752024: hypothetical protein
2560 4 0 0 0 0 0 0 0 1 1 1 40,00 transcriptional regulator, Cro
2588 4 0 0 0 0 0 0 0 1 1 1 40,00 Maltodextrin glucosidase (EC 3.2.1.20)
2606 4 0 0 0 0 0 0 0 1 1 1 40,00 PTS system, beta-glucoside-specific IIBcomponent (EC 2.7.1.69)
2612 4 0 0 0 0 0 0 0 1 1 1 40,00 Oligo-1,6-glucosidase (EC 3.2.1.10)
2613 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
2616 4 0 0 0 0 0 0 0 1 1 1 40,00 PTS system transporter subunit IID
2617 4 0 0 0 0 0 0 0 1 1 1 40,00 PTS system transporter subunit IIC
2618 4 0 0 0 0 0 0 0 1 1 1 40,00 PTS system transporter subunit IIB
2619 4 0 0 0 0 0 0 0 1 1 1 40,00 Ribose operon repressor
2686 4 0 0 0 0 0 0 0 1 1 1 40,00 modification methylase (Cytosine-specificmethyltransferase
2688 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
2717 4 0 0 0 0 0 0 0 1 1 1 40,00 Glycosyltransferase
2753 4 0 0 0 0 0 0 0 1 1 1 40,00 abortive infection protein AbiGI
2754 4 0 0 0 0 0 0 0 1 1 1 40,00 Predicted outer membrane protein
2755 4 0 0 0 0 0 0 0 1 1 1 40,00 putative glycosyltransferase
2798 4 0 0 0 0 0 0 0 1 1 1 40,00 FIG00754353: hypothetical protein
2799 4 0 0 0 0 0 0 0 1 1 1 40,00 ATP-dependent nuclease, subunit B
2824 4 0 0 0 0 0 0 0 1 1 1 40,00 site-specific recombinase, phage integrasefamily
2826 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
2827 4 0 0 0 0 0 0 0 1 1 1 40,00 FIG045374: Type II restriction enzyme,methylase subunit YeeA
2867 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
2929 4 0 0 0 0 0 0 0 1 1 1 40,00 glycosyl hydrolase, group 13
2981 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
2984 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
2988 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
3046 4 0 0 0 0 0 0 0 1 1 1 40,00 hypothetical protein
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Supplementary Table 5. Gene trait matching candidates list for L-rhamnose. Black 

represents presence and white absence of the OG from the same row from the strain in 

the same column. 

Supplementary Table 6. Gene trait matching candidates list for cellobiose. Black 

represents presence and white absence of the OG from the same row from the strain in 

the same column. 

 

Cellobiose

OG Presence

Lr
04

4

Lr
10

8

Lr
03

2

Lr
05

3

Lr
14

0

Lr
07

3

Lr
14

2

Lr
05

5

Lr
13

8

Lr
07

1

Phenotype2=> 119 108 101 87 65 20 17 15 3,5 0 Score RAST

4069 2 0 0 0 0 0 0 0 0 1 1 13,5 PTS2system,2cellobioseCspecific2IIA2component(EC22.7.1.69)

4088 2 0 0 0 0 0 0 0 0 1 1 13,5 PTS2system,2cellobioseCspecific2IIB2component(EC22.7.1.69)

4089 2 0 0 0 0 0 0 0 0 1 1 13,5 PTS2system,2cellobioseCspecific2IIC2component(EC22.7.1.69)

4070 2 0 0 0 0 0 0 0 0 1 1 13,5 BetaCglucosidase2(EC23.2.1.21);6CphosphoCbetaCglucosidase2(EC23.2.1.86)

4071 2 0 0 0 0 0 0 0 0 1 1 13,5 Predicted2membrane2protein

4076 2 0 0 0 0 0 0 0 0 1 1 13,5 hypothetical2protein

4087 2 0 0 0 0 0 0 0 0 1 1 13,5 Putative2uncharacterized2protein

5104 2 0 0 0 0 0 0 0 0 1 1 13,5 putative2glycosyltransferase

5137 2 0 0 0 0 0 0 0 0 1 1 13,5 hypothetical2protein

3162 5 0 0 0 0 0 1 1 1 1 1 9,333 Outer2surface2protein2of2unknown2function,cellobiose2operon

2736 5 0 0 1 0 0 1 0 1 1 1 9,333 hypothetical2protein

L"rhamnose

OG Presence

Lr
14

2

Lr
14

0

Lr
04

4

Lr
13

8

Lr
07

1

Lr
05

5

Lr
10

8

Lr
05

3

Lr
03

2

Lr
07

3

Phenotype2=> 3 17 26 32 35 130 152 164 171 174 Score RAST
2300 6 0 0 0 1 0 0 1 1 1 1 10 glycosyl,transferase,,group,2,family,protein
2373 6 0 0 0 1 0 0 1 1 1 1 10 FIG00750350:,hypothetical,protein
2436 6 0 0 0 1 0 0 1 1 1 1 10 FIG00747447:,hypothetical,protein
2690 4 0 0 0 0 0 0 0 1 1 1 10 polysaccharide,biosynthesis,protein
2720 4 0 0 0 0 0 0 1 1 0 1 10 FIG00754045:,hypothetical,protein
2756 4 0 0 0 0 0 0 0 1 1 1 10 Type,I,restrictionDmodification,system,specificity,subunit,S,(EC,3.1.21.3)
2757 4 0 0 0 0 0 0 1 1 0 1 10 LargeDconductance,mechanosensitive,channel
2829 4 0 0 0 0 0 1 0 1 0 1 10 putative,AbiDalpha,protein
2870 4 0 0 0 0 0 0 0 1 1 1 10 hypothetical,protein
2871 4 0 0 0 0 0 0 0 1 1 1 10 polysaccharide,biosynthesis,protein
2872 4 0 0 0 0 0 0 0 1 1 1 10 hypothetical,protein
2873 4 0 0 0 0 0 0 0 1 1 1 10 dTDPDrhamnosyl,transferase,RfbF,(EC,2.D.D.D)
2874 4 0 0 0 0 0 0 0 1 1 1 10 WaaGDlike,sugar,transferase
2875 4 0 0 0 0 0 0 0 1 1 1 10 Glycosyl,transferase,,group,2,family,protein
3041 4 0 0 0 0 0 0 1 1 0 1 10 hypothetical,protein
3124 4 0 0 0 0 0 0 1 1 0 1 10 hypothetical,protein
3219 4 0 0 0 0 0 0 0 1 1 1 10 hypothetical,protein
2405 8 0 1 0 1 0 1 1 1 1 1 9,333 FIG00751207:,hypothetical,protein
2439 8 0 1 0 1 0 1 1 1 1 1 9,333 transcription,regulator
2453 8 0 0 1 1 0 1 1 1 1 1 9,333 PDnitrobenzoate,reductase
2460 8 0 1 0 1 0 1 1 1 1 1 9,333 Arabinose,5Dphosphate,isomerase,(EC,5.3.1.13)
2477 8 0 1 0 1 0 1 1 1 1 1 9,333 Putative,integral,membrane,protein
2493 8 0 1 0 1 0 1 1 1 1 1 9,333 Cystathionine,betaDlyase,(EC,4.4.1.8),(CBL)(BetaDcystathionase),(Cysteine,lyase)
2496 8 0 1 0 1 0 1 1 1 1 1 9,333 transcription,regulator
2499 8 0 1 0 1 0 1 1 1 1 1 9,333 transcriptional,antiterminator,,BglG,family
2504 8 0 1 0 1 0 1 1 1 1 1 9,333 Dihydrodipicolinate,synthase,(EC,4.2.1.52)
2508 8 0 1 0 1 0 1 1 1 1 1 9,333 PTS,system,,fructoseDspecific,IIA,component,(EC2.7.1.69)
2509 8 0 1 0 1 0 1 1 1 1 1 9,333 AlphaDgalactosidase,(EC,3.2.1.22)
2510 8 0 1 0 1 0 1 1 1 1 1 9,333 PTS,system,,fructoseDspecific,IIB,component,(EC2.7.1.69)
2511 8 0 1 0 1 0 1 1 1 1 1 9,333 PTS,system,,galactitolDspecific,IIC,component(EC,2.7.1.69)
2513 8 0 1 0 1 0 1 1 1 1 1 9,333 4DHydroxyD2Doxoglutarate,aldolase,(EC,4.1.3.16)
2515 8 0 1 0 1 0 1 1 1 1 1 9,333 ATP,synthase,delta,chain,(EC,3.6.3.14)
2516 8 0 1 0 1 0 1 1 1 1 1 9,333 FIG00747134:,hypothetical,protein
2517 8 0 1 0 1 0 1 1 1 1 1 9,333 PhosphoenolpyruvateDdependent,sugarphosphotransferase,system,,EIIA,2
2518 8 0 1 0 1 0 1 1 1 1 1 9,333 Fumarate,reductase,flavoprotein,subunit,(EC1.3.99.1)
2529 8 0 1 0 1 0 1 1 1 1 1 9,333 Phosphotransferase,system,IIA,component
2533 8 0 1 0 1 0 1 1 1 1 1 9,333 class,II,aldolase
2536 8 0 1 0 1 0 1 1 1 1 1 9,333 MaltoseD6'Dphosphate,glucosidase,(EC3.2.1.122)
2537 8 0 1 0 1 0 1 1 1 1 1 9,333 BetaDphosphoglucomutase,(EC,5.4.2.6)
2546 8 0 1 0 1 0 1 1 1 1 1 9,333 PTS,system,,mannitolDspecific,IIA,component,(EC2.7.1.69)
2549 8 0 1 0 1 0 1 1 1 1 1 9,333 phosphoenolpyruvateDdependent,sugarphosphotransferase,system,EIIBC,,probable,arbutinspecific
2550 8 0 1 0 1 0 1 1 1 1 1 9,333 FIG01271240:,hypothetical,protein
2551 8 0 1 0 1 0 1 1 1 1 1 9,333 HTHDtype,transcriptional,regulator,glvR
2552 8 0 1 0 1 0 1 1 1 1 1 9,333 PTS,system,,maltose,and,glucoseDspecific,IICcomponent,(EC,2.7.1.69)
2553 8 0 1 0 1 0 1 1 1 1 1 9,333 Hydrolase,(HAD,superfamily)
2554 8 0 1 0 1 0 1 1 1 1 1 9,333 Probable,LDascorbateD6Dphosphate,lactonase,UlaG(EC,3.1.1.D),(LDascorbate,utilization,protein,G)
2555 8 0 1 0 1 0 1 1 1 1 1 9,333 pentitol,PTS,system,enzyme,II,B,componentDlikeprotein,lmo1972
2556 8 0 1 0 1 0 1 1 1 1 1 9,333 Putative,integral,membrane,protein
2557 8 0 1 0 1 0 1 1 1 1 1 9,333 TagatoseD6Dphosphate,kinase,(EC,2.7.1.144)
2558 8 0 1 0 1 0 1 1 1 1 1 9,333 hypothetical,protein
2559 8 0 1 0 1 0 1 1 1 1 1 9,333 FIG00752772:,hypothetical,protein
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Introduction 

Lactobacillus rhamnosus is one of the most frequently applied and widely 

investigated probiotic species (1–6). It is a phylogenetically versatile bacterium 

encompassing strains isolated from dairy products (7, 8), plants (9) and mucosal surfaces 

of mammalian hosts, where they are encountered in the oral (10), gastrointestinal (GI) 

(11) and vaginal (12, 13) cavities in various host organisms. The main economic 

importance of the species originates from their use in the manufacturing of fermented 

foods and as probiotic organisms that are provided to the consumer as an ingredient in 

dairy or other foods, or as a dietary supplement (14). The probiotic functionalities of 

L. rhamnosus have been extensively documented, and includes the modulation of 

immune cell functions (15, 16), and the alleviation of abdominal pain in gastrointestinal 

disorders, particularly among children with irritable bowel syndrome (IBS) (17). In 

addition, based on its long history of safe use as a probiotic organism (4, 18, 19) and its 

ability to survive transit through the GI tract, the probiotic strain L. rhamnosus GG has 

been considered an ideal vehicle for mucosal-targeted delivery of vaccine antigens (20, 

21). Consequently, extensive studies are ongoing to elucidate in vivo mechanisms 

involved in the intestinal adaptation and host–microbe interactions of L. rhamnosus, 

Abstract 
L-fucose utilization capacity can contribute to bacterial persistence in the 

mammalian gastrointestinal tract, where this carbohydrate is significantly present as 

a mucus component. By phenotype - genotype correlation analysis for 25 strains of 

L. rhamnosus, an operon containing 6 genes was identified that is predicted to be 

involved in fucose metabolism in this species. Deletion of the gene encoding the 

predicted fucose kinase within the operon in strain L. rhamnosus GG, resulted in a 

strain that scored negative for L-fucose fermentation in an API analysis. However, in 

a batch culture, the predicted fucosyl kinase deficient derivative only displayed a 

reduced growth rate on L-fucose containing media compared to the parental strain. 

This data confirms the involvement of the identified operon in fucose metabolism, 

although at least for the fucosyl kinase function there appears to be a certain degree 

of redundancy in this species. Mining of the L. rhamnosus genome did not identify 

the candidate gene encoding this redundant function among 80 genes associated with 

carbohydrate utilization, and therefore the gene(s) involved in fucose phosphorylation 

in the fucose kinase mutant strain remains to be identified. Nevertheless, it would be 

of interest to evaluate the intestinal persistence of the mutant strain that exhibits 

reduced fucose utilization capacity. 
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aiming to enhance its delivery and fitness in the gut environment. Although metabolic 

capacities have traditionally not been considered as an important factor to contribute to 

probiotic function, the ability to survive and persist in the intestinal environment is 

undoubtedly influenced by these characteristics, whereby the opportunity for the 

microbe to interact with the host’s mucosal tissues can be significantly modulated (14, 

22, 23). Consequently, metabolic profiling of candidate probiotic strains can contribute 

to the selection of strains with the intention to predict their persistence in situ, which can 

be assumed to amplify their capacity to interact with the host. 

The availability of environmental carbohydrates can strongly influence the 

persistence and growth of L. rhamnosus. Intestinal representatives of this species can be 

encountered in close association with the mucosal layer of the intestine, where binding 

to intestinal mucins can modulate the production of surface exposed proteins and 

stimulates the formation of bacterial biofilms (24). L-fucose is a prominent component 

of eukaryotic cell surface decorations and mucin glycosylation, where it can comprise 4 

to 14% of the total glycan conjugation (25). Importantly, utilization of L-fucose by L. 
rhamnosus strains as a carbon and energy substrate has been associated with an increased 

fitness in the intestinal tract (7). Only few Lactobacilli have been shown to be able to 

utilize L-fucose as a carbon and energy source, which suggests that this inherent capacity 

of some L. rhamnosus strains could be a discriminating trait that bears relevance for their 

intestinal persistence and may thereby contribute to their health promoting activities. In 

addition, the ability to utilize fucose has been identified as a metabolic capacity that can 

stimulate the colonization persistence of more benign intestinal bacteria like 

Bifidobacteria (26).  

Many of the Lactobacillus rhamnosus intestinal isolates, including the probiotic 

strain GG, are able to ferment L-fucose. While L-fucose utilization genes L. rhamnosus 

strain GG were recently identified (27), information about the presence of this operon in 

other strains and the diversity of the L-fucose utilization genes is not yet available. In 

fact, it has been reported that this phenotypic trait is much less frequently encountered 

in dairy isolates (7). In the present study the diversity of the fucose utilization phenotype 

was further investigated in strains of the species L. rhamnosus, which when correlated 

with the (partial) genome information of 25 L. rhamnosus strains enabled the 

identification of the fucose utilization operon in this species. 
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Results 

L-fucose supports growth of a distinct set of L. rhamnosus strains. 

API50 CH tests were performed to identify carbon substrates metabolized by 
genetically diverse L. rhamnosus strains isolated from various environments 
(Supplementary Table 1 – panel A, B). Of the 49 carbon sources assayed (Table 1), all 
L. rhamnosus strains were able to ferment 15 carbon sources, which matched with the 
API insert predictions of the L. rhamnosus fermentation profiles (Table 1, column 2). In 
addition, the strains could use an additional group of 20 carbon sources to a variable 
extent, including L-fucose. Among the 25 strains tested, approximately a third of the 
strains tested were able to utilize L-fucose (Table 1). 

Identification of candidate genes involved in growth of L. rhamnosus on L-Fucose by gene-
trait matching. 

The L-fucose fermentation capacity diversity was used to identify candidate 
genes by gene-trait matching (GTM), in which the phenotypic data were correlated to 
presence and absence of genes obtained by genome sequencing of the same strains 
(Supplementary Table 1).  
The correlation applied was based on an equation aimed to identify genes of which the 
presence and absence in the different strains coincides significantly with the presence 
and absence of the carbohydrate utilization phenotype (i.e., the API50 L-fucose 
utilization data). Notably, the four candidate genes with the highest correlation (GTM 
calculation matrix available as Supplementary Table 4) form an operon that has already 
been annotated (28) as a putative fucose utilization operon, including the genes encoding 
a FGGY family carbohydrate kinase (fucK), a L-fucose isomerase (fucI), a transport 
associated protein (fucU) and a carbohydrate proton symporter of the major facilitator 
family (mfs-1) (Figure 2A).  
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Table 1. API 50 CH profiling of L. rhamnosus strains used in this study and for the mutant strain 

NutRes287. Fermentation ability is indicated in black for positive, grey for partially positive and white 

for negative. 

 

 

Two additional genes with a similar correlation significance with the fucose utilization 

phenotype were located upstream of this 4-gene operon, but were not located within the 

same operon. These genes were predicted to encode a DeoR family transcriptional 

regulator (fcsR), and a class II sugar aldolase (aldF). 
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Figure 1. Schematic representations of L-fucose utilization operons and metabolic pathway in L. 

rhamnosus strains. Panel A: Two genomic conformations are encountered in the strains used: type 1: a 

large size (25 kb) insert with at its 3’-end the proposed fucose utilization operon; and type 2: smaller 

sizes (7.5 kb) insert encoding for carbohydrate utilization genes: Glutamyl-tRNA(Gln) 

amidotransferase (gatA and gatB) and the repressor for the glycerol-3-phosphate regulon (glpR). These 

inserts are present upstream of the core-rhamnose utilization operon and downstream of the vanillic 

acid decarboxylation operon of the core genome of L. rhamnosus. B. the proposed pathway of L-fucose 

utilization by L. rhamnosus encoded in the type 1 locus in panel A. 

 
The genes downstream of the 4-gene operon had lower correlation significance 

with the fucose utilization phenotype, and may encode auxiliary functions, including a 

predicted glycosyl hydrolase, carbohydrate transport (PTS), and transcriptional 

regulation function. Of note, L-fucose is predicted to be imported by the cell through the 

joint activity of Msf-1 and FucU, and subsequently converted to L-fuculose by the FucI 

isomerase, followed by its phosphorylation to L-fuculose-1-P by FucK, and the cleavage 

of L-fuculose-1-P into lactaldehyde and dihydroxyacetone phosphate by the aldolase 

aldF. The latter metabolic product can be incorporated into the central energy 

metabolism pathway, enabling the bacterium to utilize fucose as an energy source 

(Figure 1 Panel C). The L. rhamnosus strains, however, do not appear to encode genes 

that are predicted to function in the utilization of L-lactaldehyde or 

hydroxypropionaldehyde in central energy metabolism, suggesting that these metabolic 

intermediates may be excreted into the environment by fucose fermenting strains. 

Indeed, the genetic locus identified (Figure 1A; exemplary genetic organization 

derived from the L. rhamnosus GG genome) appears to encode all functions required for 
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a complete fucose utilization pathway (Figure 2C). Our analysis indicates that these 
genes localize at the 3’-end of a larger genetic insert that appears to be present in all L-
fucose utilizing strains (~ 25 kb, figure 2A, type 1), and which happens to be consistently 
inserted upstream of the rhamnose utilization operon that is part of the L. rhamnosus 
core genome (7). The genes encoded within this insert appear to be consistently absent 
in the genomes of the strains that cannot utilize L-fucose, where the insert appears to be 
replaced by an alternative, smaller (7.5 kb) insert (Figure 1B) that encodes Glutamyl-
tRNA(Gln) amidotransferase and the predicted repressor of the glycerol-3-phosphate 
regulon. In addition, the L. rhamnosus genomes were mined for genes that could encode 
carbohydrate hydrolase functions involved in the liberation of L-fucose from 
oligosaccharides. This analysis identified three alpha-L-fucosidases in the GG genome 
(LGG_01874, LGG_02652 and LGG_02741) that appear to be part of the core genome 
of the L. rhamnosus species and therefore present in all strains (7), while additional 
predicted L-fucosidase encoding genes were identified in some of the other strains, 
suggesting that this function displays a considerable degree of redundancy in this 
species.  

To evaluate whether similar fucose utilization loci are encoded by other 
Lactobacillus species, the genes encompassed within the proposed fucose utilization 
operon were used to search for homologues in Lactobacillus and other lactic acid 
bacteria genomes available in the NCBI genome sequence database. Remarkably, no 
species of the Lactobacillus genus harbored the same set of genes, and the fucK, fcsR, 
aldF and fucU genes appeared to be unique for L. rhamnosus. However, homologues for 
the predicted L-Fucose isomerase (fucI) were identified in the genomes of several 
lactobacilli (L. casei, L. zeae, L. acidophilus, L. buchneri, L. plantarum, L. pentosus, L. 
crispatus and L. shenzhenensis), streptococci and pediococci, and a homologue of the 
major facilitator transporter encoding gene (mfs-1) was also present in the genomes of 
L. casei and L. zeae.  

Phenotypic analyses of a fucosyl kinase deficient mutant 

To evaluate the hypothesized role of the operon in L- Fucose utilization by L. 
rhamnosus, a gene-specific deletion of the fucosyl kinase was constructed in strain L. 
rhamnosus GG (LGG_02684), yielding a derivative of this strain (designated 
NutRes287) in which the fucK gene is replaced by a chloramphenicol resistance gene-
cassette. Unlike transporters and isomerases that are sometimes quite promiscuous in 
terms of their substrate specificity (29), kinases often display specificity for a certain 
carbohydrate (30, 31). In addition, no homologs of the fucosyl kinase were found in the  
L. rhamnosus GG genome. 
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Among the more closely related proteins encoded by L. rhamnosus GG is the 

rhamnokinase that is encoded within the genetically linked rhamnose operon and 

displays 33% aminoacid identity compared to the FucK protein, which suggests that the 

predicted rhamnose and fucose kinases are not functionally overlapping. Moreover, 

previous studies concluded that the rhamnose operon is non-functional in L. rhamnosus 

GG (7). These findings suggest that it is unlikely that the proposed function of the 

fucosyl kinase gene is redundant in L. rhamnosus GG.  

The gene replacement of the fucK gene by a chloramphenicol resistance cassette 

was confirmed by PCR (Supplementary Figure 1). The growth of the wild type and 

mutant on standard MRS agar plates appeared identical, and microscopic examination 

of the cells did not reveal any apparent differences (data now shown). 

 

Table 2. Growth characteristics of L. rhamnosus strains GG and NumRes278 grown in carbohydrate 

free MRS, carbohydrate free MRS supplemented with 1% glucose (gMRS) or L-fucose (fMRS) at 37
0
C 

after 18 hours of growth. 

 

Importantly, evaluation of the mutant using API50 CH profiling established the 

inability of the mutant to ferment L-Fucose (Figure 1), confirming the proposed role of 

the fucK gene (and the genetically linked operon) in L-Fucose metabolism. 

To further examine the growth of the wild-type strain and its fucK derivative on 

L-fucose, a carbohydrate-free MRS-based medium was prepared that allowed the 

supplementation with a chosen carbohydrate (1 % W/V) (Table 2). The results of these 

growth experiments clearly established that for fast growth both strains require the 

addition of a carbon source in the MRS-based media. The supplementation of glucose 

to the medium allowed rapid growth of both the wild-type and mutant strain (Table 2). 

However, the supplementation of the medium with fucose resulted in distinct growth 

rates of the wild-type and mutant strain, where the wild-type strain displayed a slow but 

constant growth rate on this carbon source, whereas the fucK deletion derivative grew at 

a rate that was very similar to the rate observed on carbon source free medium (Table 

2). Notably, the wild-type strain grows substantially faster on glucose than fucose, which 

may be due to the difference in energy gain predicted for these two carbon sources. 

Glucose metabolism generates two molecules of glyceraldehyde-3-phosphate (G3P) 

available for further glycolytic energy generation, whereas only a single G3P 
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(dihydroxyacetone phosphate) will be available from L-fucose metabolization (see 
above). Additionally, the postulated export of the non-utilized L-lactaldehyde moiety 
derived from L-fucose might require additional energy (32). The lower final optical 
density reached by the fucose grown cells as compared to those grown on glucose 
reflects a lower energy generation during L-fucose metabolism (Table 2). Nevertheless, 
despite its reduced growth rate, the mutant reached the same final optical density as the 
wild type strain grown of L-fucose after 24 hours of growth.  

Discussion 

Fucose utilization by bacteria can be a biologically significant ability / activity in 
the intestine, since it was shown to play a role in microbial persistence in this competitive 
niche. Moreover, this carbohydrate may also be an important component in the 
molecular communication between the host and its microbiota.  

Fucose is not only highly abundant in the intestine, it has also been shown to play 
a modulatory role in several mammalian physiological processes, including intestinal 
system development, immune recognition and intestinal colonization (33). During 
weaning in rats, the intestine undergoes radical changes that include increased fucose 
biosynthetic capacity (34), which leads to increased fucosylated glycan expression 
through the up-regulated fucosyl-transferase activity (35), as a response to the 
progressive intestinal colonization by the microbiota (36, 37). Analogously, in humans, 
the faecal oligosaccharide-profiles in the first six months of life display increasing levels 
of fucosylation (38). Initially these oligosaccharides derive from human milk 
oligosaccharides (HMO) degradation, while with time they increasingly derive from the 
degradation of the infant’s mucus layer (38). Physiological processes in adulthood can 
also be modulated by fucose. In adult mice, fucosylated, but not sialylated, human milk 
oligosaccharides were shown to modulate gut motility in a mouse ex vivo colon model 
(39). In addition, in vitro cultured human epithelial cells (Caco2) were shown to launch 
innate immune responses in response to free fucose, suggesting that the presence of this 
carbohydrate acts as a danger signal (40), possibly as a reflection of invasion by mucin-
hydrolysing bacteria and damage of the mucus barrier. 

Bacterial utilization of fucose has also been reported to stimulate the production 
of fucosylated glycans in the small-intestinal epithelium of mice (41), although only few 
members of the intestinal microbiota are able to induce this effect (42). Monoassociation 
of germ-free mice with Bacteroides thetaiotaomicron, a prominent member of the 
intestinal microbiota, restored the epithelial fucosylation activity observed in 
conventional animals. Importantly, an isogenic strain of Bacteroides thetaiotaomicron 
that lacked the ability to utilize L-fucose as a carbon source did not elicit this response 
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(42), supporting the role of bacterial colonization and fucose utilization in the 

modulation of the host’s fucosylation activity. Bacteroides thetaiotaomicron can 

produce multiple fucosidases that release fucose from host glycans, which can provide 

a higher fucose availability in the gut lumen (25), which not only affects epithelial cell 

functions (see above), but also modulates the resident intestinal microbiota that in its 

turn can impact host health (43). For example, fucose metabolism in Escherichia coli 
plays a central role in a complex regulatory network that orchestrates major cellular 

processes, including energy production, carbohydrate and amino acid metabolism, stress 

response and cell–cell communication (44). Moreover, L-fucose represses the 

expression of virulence genes in entero-haemorrhagic Escherichia coli (EHEC) by its 

role as a ligand involved in the activation of the FusKR signalling cascade (44, 45). 

The constant presence of this carbohydrate in the gut as a component derived from 

mucus provides a clear competitive advantage for intestinal microbes that can release 

and use this glycan moiety for growth.  The competitive advantage of fucose utilization 

was evidenced in co-colonization experiments in chicken, where a fucP (permease) 

mutant of Campilobacter jejuni was significantly outcompeted by the wild-type strain 

(49). Analogously, genes involved in L-fucose utilization can be found in representatives 

of many bacterial phyla that are abundant in the intestine such as Proteobacteria, 
Firmicutes, Actinobacteria, and Verucomicrobia. Notably, similar to L. rhamnosus, 

many of these organisms (e.g., Roseburia inulinivorans (50)) encode several hydrolases 

to liberate L-fucose from their environment, and some are predicted to encode redundant 

L-fucose utilization operons, supporting the significance of this trait in some 

environments.  

Fucose utilization in our group of L. rhamnosus strains appears to be higher as 

compared to the value provided by the identification database from Biomerieux Apiweb 

(7%), but lower than the approximately 50 % that was previously found by profiling 100 

L. rhamnosus strains (7). Although the latter study concluded that dairy strains are 

unable to utilize L-fucose (7), our profiling experiment identified L-fucose-utilizing 

strains both among intestinal and dairy isolates.  

Gene-trait matching approaches have enabled the identification of genes that are 

predicted to be involved in the utilization of various carbohydrates in L. casei (54), L. 
plantarum (55), L. lactis (56). The genes identified in this way were predicted to encode 

sugar metabolism functions related to growth on lactose, saccharose, galactitol, 

mannose, mannitol, cellobiose, ribose, sorbitol and sorbose. However, these predicted 

functions were not verified by experimental (e.g., mutagenesis) approaches. 
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Nevertheless, these studies support the use of comparative genomics and the relationship 
with strain-specific phenotypes to deliver gene-function assignments. 

The gene-trait matching strategy is bound to be more successful with more 
‘simple’ and stably detected phenotypes that are linked to a limited number of genes. 
This is apparent from the successful gene-trait matching studies that were published and 
led to the identification of L. plantarum mannose specific adhesin encoding gene (msa), 
that is of potential interest for its role in binding to intestinal epithelial tissues (55, 57). 
More complex, potentially multi-gene phenotypes provide more challenging gene-trait 
possibilities, and may fail to pinpoint a single gene or genetic locus that is responsible 
for the phenotype. Nevertheless, immune modulatory profiles of L. plantarum strains 
enabled the identification of several genes in this organism that contribute to its capacity 
to stimulate immune cells in a specific manner (58, 59). Notably, some of the more 
complex phenotypes may be more reliably be assigned to differences in levels of specific 
transcripts. This recently described transcriptome trait matching approach illustrated 
how the expression of several conserved genes in L. plantarum was associated to 
survival in an in vitro GI-tract assay, and subsequent mutagenesis of these genes 
confirmed their proposed role in this complex phenotype (60, 61). In our study, 
differential use of L-Fucose by L. rhamnosus strains was readily observed in the API 
tests as a color change. Genomic correlation analysis was successful in identifying genes 
of which the presence co-occurred with this phenotype, and which were annotated as a 
putative L-fucose utilization operon. The correlation of these genes with the phenotype 
was substantiated by creating a deletion mutant of the fucosyl kinase gene in L. 
rhamnosus GG, leading to a negative API score and almost negligible growth rates on 
media with L-fucose as the sole supplemented carbon source. These findings support the 
strength of gene-trait matching approaches that harness genomic diversity for the 
identification and verification of gene-function relationships.  

This study identified the fucose utilization operon of L. rhamnosus by a gene-trait 
matching method. The operon appears to be localized in a genomic region displaying 
two predominant conformations among the strains of this species, where one of these 
conformations (type 1; Figure 1) encompasses the fucose operon. The putative L-fucose 
metabolic pathway in L. rhamnosus is encoded by a 6.7 kb gene cluster consisting of six 
genes of which four appear to be species-specific. There is some indication of horizontal 
transfer of the L-fucose operon, since the L. rhamnosus fucose isomerase and the MFS-
1 transporter genes are also present in other Lactobacillus genomes. In contrast, none of 
the closely related L. casei strains appeared to encode a genetic locus similar to the L. 
rhamnosus fuc locus. Besides a strongly reduced, if not negligible, growth rate, the fucK 
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mutant of L. rhamnosus GG displayed no clear phenotype in L-fucose supplemented rich 

laboratory medium, illustrated by the similar overnight culture density reached by the 

mutant and its parental strain. This observation illustrates that growth experiments in a 

rich laboratory medium are less discriminative as compared to the simple acidification 

assay that underlies the API test, and that an alternative enzyme may in part take over 

the role of fucose kinase in a low efficiency L-fucose utilization pathway 

(Supplementary Figure 2). Moreover, extended incubation of the fucK mutant in L-

fucose supplemented media, led to an acceleration of the growth rate of the mutant strain 

in this medium, which may imply that the strain can adapt further to the use of this 

carbohydrate source. Functional redundancy is common in carbohydrate utilization 

pathways and can ensure the utilization of the most common energy sources even in case 

of disruption of the dedicated pathway (7, 62). 

While the present study investigated the genetic basis for utilization of L-fucose, 

this molecule generally needs to be released from niche-specific polysaccharide moieties 

like mucins. The release is dependent on excreted or cell-surface associated fucosidases, 

which have been studied in various bacteria, including L. casei (63). L. rhamnosus 

encodes fucosidases that share a high level of identity with those identified in L. casei. 
Notably, the expression of these fucosidases in L. casei strain BL23 was shown to be 

subject to repression, since a mutant strain that lacks the fucosidase regulator gene 

displayed a higher growth rate as compared to its parent strain on fucose-containing 

polysaccharide substrates (63). However, growth on L-fucose was not shown yet for 

strains of L. casei (64), and analogously, it is also reported negative for this species in 

the APIweb database. This may suggest that L. casei utilizes other carbon sources of 

which the release from complex oligo- or polysaccharides may depend on fucosidase 

activity. Intriguingly, in Roseburia intestinalis, the fucose operon regulator encoded by 

fucR functions as a sensor that controls gene expression of functions associated with the 

production of fucosylated glycans that interact with the host’s immune system (65), as 

well as those associated with L-fucose catabolism (50).  

L-Fucose utilization among lactobacilli and other LAB appears to be functionally 

important and relatively rare, thereby increasing the potential interest in further 

unraveling the potential role of fucose utilization in intestinal persistence and survival. 

The use of fucose could provide a competitive advantage to strains that are able to utilize 

this mucus component. Except for its metabolic utilization, controlling the quantity of 

free fucose could also provide a mechanism involved in host modulation through the 

physiological role of this carbohydrate in regulation of the bowel movement and innate 

immunity (39), which in turn would impact on the time of residence and 
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physicochemical challenge encountered by the same bacteria in the intestine. Therefore, 
it would be of interest to examine the transcriptional control of the L-fucose utilization 
genes in L. rhamnosus, including the fucosidases, under laboratory conditions, but 
especially in situ in the intestinal tract. Such studies could provide support for the role 
of this phenotype in intestinal persistence and growth both in vitro and in situ in the 
intestine, which is a subject of further studies. 

Materials and Methods 

Bacterial strains and growth conditions 

The bacterial strains and plasmids used in this study are listed in Supplementary 
Table 1. L. rhamnosus strains were routinely propagated in MRS broth (Difco 
Laboratories, Detroit, MI, USA) or on MRS agar (aMRS, 1.5% (w/v)) at 37°C. 
Recombinant strains were selected in the presence of 5 µg ml−1 of erythromycin (Sigma-
Aldrich, St. Louis, MO, USA) and/or 10 µg ml−1of chloramphenicol (Sigma-Aldrich, 
St. Louis, MO, USA) when appropriate. For fucose growth studies, cells were grown in 
carbon source-free MRS supplemented with 1% L-fucose (fucMRS) (66). As controls, 
carbon source-free MRS  or supplemented with 1% glucose (gluMRS) were prepared in 
the laboratory. Overnight cultures were inoculated at 1% (v/v) into 96-well microplate 
wells (Corning Costar, Corning, NY) in triplicate, each containing 250 µl of MRS 
supplemented with 1% of the carbohydrate. Microplates were sealed with clear film 
(BioRad, Hercules, CA, USA), incubated at 37°C in a ATI Unicam UV/Vis 
spectrophotometer (ATI Unicam Ltd., Cambridge, UK) microplate reader and optical 
density of cells was monitored at 600 nm (OD600) for 24 h. The average specific growth 
rate (µ) from the growth experiments was calculated for the linear interval of logarithmic 
growth for each strain. 

Escherichia coli was used as an intermediate cloning host, and was routinely 
grown in tryptic soy broth (TSB) (Oxoid) at 37°C under aerobic conditions (250 rpm 
shaking). One Shot TOP 10 competent E. coli were transformed as recommended by the 
manufacturer (Invitrogen). When appropriate erythromycin or chloramphenicol were 
added to the media at a final concentration of 150 and 10 µg*ml−1, respectively. 

Genome sequencing 

Based on AFLP clustering and origin information, we selected 25 strains from the 
Nutricia and Palaiseau Danone Research Collections (see detailed sequencing 
information in Chapter 3). A complete list of the selected L. rhamnosus strains and their 
origin can be found in Supplementary Table 1. For DNA preparation, 2 ml of overnight 
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culture was pelleted, washed and resuspended in 2 mL Tris-Cl (10 mM, pH 7.6), EDTA 
(1 mM), sodium dodecyl sulfate (SDS) (0.5%, w/v) (TES) buffer containing 100 ug/ml 
RNAse (Sigma). Cell lysis was performed with lysozyme (360 mg/ml) and mutanolysin 
(140 U /ml) during 2 h at 37°C, then 300 ul water was added followed by addition of 80 
ul of 20% SDS solution. Afterwards RNAse treatment was performed for 1 hour at 37°C. 
The DNA extraction was performed using phenol/chloroform (3x), and precipitation 
from the watery phase with isopropanol. DNA pellets obtained were washed with 70% 
ethanol and dried.  

Carbohydrate profiling by API50 

The API 50CH fermentation system enables strain characterization in terms of its 
metabolic capacity to ferment a wide range of individual substrates, and can be 
employed in the taxonomic identification of lactobacilli (67). Carbohydrate acidification 
for 25 L. rhamnosus strains was scored after 24 h and 48 h incubation at 37oC and 
compared with reference API 50CH profiles for L.  rhamnosus (BIOMÉRIEUX SA, La 
Balme les Grottes, 38390 Montalieu Vercieu, France). 

Gene trait matching 

Candidate genes potentially involved in carbon source utilization were identified 
by in silico gene trait matching using genomic information from 25 L. rhamnosus strains 
and the API50 L-fucose growth. The API50 raw data were transformed into a binary 
matrix. To assess the significant co-occurrence of L. rhamnosus OGs with the growth 
dataset, we employed a previously established correlation analysis strategy (Chapter 3) 
that identifies genes of which the presence absence pattern among strains most 
consistently coincides with the absence / presence of the phenotype of interest, including 
carbohydrate utilization. 

A list of the highest scoring candidate genes and their RAST-based annotation is 
provided in the supplementary information (Supplementary Table 4). Genes predicted 
to be involved in the utilization of carbohydrate sources, were further analyzed 
manually, giving preference to genes organized in operons that have the same phenotype 
correlation score.  

DNA manipulations and transformation 

DNA isolations from E. coli were performed using Jetstar columns as 
recommended by the manufacturer (Genomed GmbH, Bad Oberhausen, Germany). For 
DNA manipulations in E. coli, standard procedures were used (68). PCR primers (Table 
S1) were synthesized by Biolegio, Nijmegen. For cloning and DNA sequencing, PCR 
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amplicons were generated using KOD DNA polymerase (Toyobo, Japan) using the 

manufacturer’s instructions. Colony PCR was performed using 2x PCR mix polymerase 

(Promega, Madison, USA) using primer pairs as listed in Supplementary Table 3. Both 

vector-specific primers annealing to the cat region (reverse primer pNZ5319_RC128 

and forward primer pNZ5319_RC128) as well as insert-specific primers (Genomic_up 

with pNZ5319_RC128 and Genomic_dn with pNZ5319_RC129) were used for each 

colony. 

For transformation of L. rhamnosus strains, a preculture in MRS broth was 

cultured in MRS broth containing 2% glycine, growing cells to an OD600 of 0.3. Cell 

suspensions were cooled on ice for 10 minutes and pelleted by centrifugation for 10 

minutes at 3500 rpm. Cell pellets were resuspended in ice cold 30% PEG-1450 and kept 

on ice for 10 minutes, and again pelleted by centrifugation for 10 minutes at 3500 rpm 

and resuspended at a 100-fold concentration in ice cold 30% PEG-1450. Subsequently, 

40 µl of cell suspension and up to 5 µl of plasmid DNA solution were mixed and used 

in electroporation, using a GenePulser Xcell electroporator (Biorad, Veenendaal, The 

Netherlands) in cuvettes with a 2 mm electroporation gap at 1,5 kV, 25 µF capacitance 

and 400 Ω parallel resistance.  

Construction of deletion mutant of the fucosyl kinase encoding gene  

To obtain a mutant in L. rhamnosus LGG in which the fucK gene had been 

replaced by the chloramphenicol resistance gene a pNZ5319-based (69) integration 

plasmid has been constructed. To this end, the upstream flanking region of fucK was 

amplified with primers FK_up_F and FK_up_R (see table 3) using chromosomal DNA 

of L. rhamnosus LGG as a template and was cloned in SwaI digested pNZ5319, resulting 

in the intermediate construct, in which the downstream flanking region of fucK amplified 

with primers FK_do_F and FK_do_R was cloned into the Ecl136II site. The resulting 

plasmid contains the fucK flanking regions separated by the cat resistance cassette of 

pNZ5319. 

Ligation mixtures were transformed to E. coli TOP10 cells and from 

chloramphenicol resistant colonies the orientation of the blunt-cloned inserts was 

checked by PCR using primers 66upFCS120 with Fk_up_R, and FK_up_F with 

66doRCS85 for the upstream insert, while primers 71upFCS87 with FK_do_R, and 

FK_do_F with eryfor20 were used for the downstream insert (data not shown). A single 

colony isolate harbouring a vector in which both fragments were inserted in the required 

orientation that mimics their positioning relative to the fucK gene in the LGG genome 

was selected and the plasmid was designated pNR001. The DNA sequence of the 

inserted regions of pNR001 was confirmed by sequence analysis (data not shown). 
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Plasmid pNR001 was transformed to L. rhamnosus GG.  Integrants were selected 
on MRS plates supplemented with 10 ug/ml chloramphenicol and subsequently replica-
plated to MRS containing 30 ug/ml erythromycin. Colonies displaying a 
chloramphenicol-resistant and erythromycin-sensitive phenotype were selected as 
double cross-over gene-replacement (∆fucK::cat) candidates. Homologous 
recombination in both the upstream and downstream flanking regions was confirmed by 
PCR using primers FK_up_genomic with pNZ5319_RC128 (upstream) and primers 
pNZ5319_RC128 with FK_do_genomic (downstream), and absence of the ery cassette 

was confirmed by PCR using primers CC1 and CC4 ((Supplementary Table 3, 
Supplementary Figure 1). A single colony in which the ∆fucK::cat genotype was 
confirmed was designated NutRes287. 
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Genetically diverse strains of  
Lactobacillus rhamnosus display fermentation 

dependent strain-specific immune 
modulation effects  

 

Abstract:  

Studying immune recognition of bacteria and in particular probiotic strains is of 

relevance to predict their potential application in prophylactic and therapeutic 

approaches to diseases. Co-culturing bacteria in vitro with primary human immune 

cells is commonly used as a first evaluation of a strain’s pro- or anti-inflammatory 

potential. However, the methodology for (co-) culturing microorganisms and immune 

cells is not yet standardized and conditions vary greatly between laboratories. Lack 

of standardization prevents reliable comparative analysis of the results obtained. In 

addition to previously recognized variables like bacterial genetics, growth stage and 

nutrients, we establish here that controlling environmental factors like pH during 

bacterial culturing are also elements to take into account when evaluating the immune 

responses to probiotic strains in vitro. Initial studies determined the cytokine pattern 

(IL-10, IL-12, IFNγ, IP-10) induced by 4 L. rhamnosus strains in peripheral blood 

mononuclear cells (PBMCs). A subset of the L. rhamnosus strains tested, including 

Lrh15 and Lrh29, consistently elicited elevated levels of IL-12, TNFα and IFN-γ, 

suggesting that these L. rhamnosus strains could promote a Th1-skewing response. 

Approximately half of the L. rhamnosus strains tested elicited only limited cytokine 

production in PBMCs, but their spent culture supernatants were able to induce 

significant amounts of IL-10, suggesting the presence of secreted compounds that 

contribute to anti-inflammatory responses. These in vitro results support the 

stratification of L. rhamnosus strains in two major subtypes, one subtype that is more 

prone to induce a Th1-like response, and a second subtype that can activate IL-10 

production via molecules in the culture supernatant.  
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Introduction 

An emerging area of research refers to the use of specific members of the 
commensal microbiota for the prevention and therapy of disease [1]. These organisms 
are labelled probiotics or “live microorganisms that, when administered in adequate 
amounts, confer a health benefit to the host” (2001, World Health Organization) [2]. 
Most probiotics belong to the Lactobacillus and Bifidobacterium genera, but other 
bacterial genera like Escherichia and Streptococcus are also reported to provide health 
benefits [3–5]. Accumulating data indicate that probiotic effects are strain dependent, 
with strains of the same species eliciting various responses from the host [6, 7].  

At a molecular level, bacteria provoke immunological responses in the host by 
activating pattern recognition receptors (PRRs). PRRs distinguish conserved motifs of 
the microbiota (microbial associated molecular patterns or MAMPs) and start a 
signalling cascade leading to transcription of genes associated with cytokine production 
and adaptive immune response [8]. PRRs are expressed on practically every cell of the 
body with the largest complement expressed by antigen-presenting cells, such as 
macrophages or dendritic cells (DC). Some of the PRRs involved in the interaction are 
the trans-membrane Toll-like receptors (TLRs), which scan the extracellular space, 
whereas the Nod-like receptors (NLRs) guard the intracellular cytoplasmic 
compartment. Several TLRs and NLRs are described to interact with components of 
bacteria. For example, TLR2 heterodimerizes with TLR1 or TLR6 to recognize various 
cell wall MAMPs like LTA, lipopeptides and peptidoglycan. In addition, TLR9 
recognizes bacterial DNA and the NLR NOD2 has been shown to interact with cell wall-
derived peptidoglycan moieties [8]. 

In vitro co-culture assays with bacteria and different types of immune cells, such 
as human peripheral blood mononuclear cells (PBMCs), human monocyte derived DCs, 
and mouse bone marrow derived DCs have often been used to assess the immuno-
modulatory potential of different species and strains [9–11]. Although in vitro tools can 
ascertain the capabilities of bacteria to initiate or direct immune responses, these types 
of experiments suffer from poor translational value. Only in a very few published papers 
in vitro immuno-modulatory properties translated into in vivo efficacy [10-12]. Since 
MAMP-PRR interactions drive immunological responses, factors that infer changes in, 
or levels of, bacterial MAMP expression are important parameters to consider.   

The main factors explored so far include bacterial genetics, growth phase and 
fermentation conditions. Gene-trait-matching analysis identified several genetic loci 
responsible for immune modulation in L. plantarum [12], including a N-acetyl-
glucosamine/galactosamine transporter, the LamBDCA quorum sensing system, and 
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components of the plantaricin (bacteriocin) biosynthesis and transport operons. The 

bacterial growth phase can modulate immune responses as well, which has been shown 

in vivo in healthy volunteers by van Baarlen et al. [13]. The study showed stationary 

bacteria to induce changes in the gene expression profiles which correlated with 

transcription factor Nuclear Factor Kappa-B (NF-κB) modulation, whereas mid 

logarithmic cells of the same strain did not elicit these changes. In addition, immune-

modulatory capacities of bacteria (probiotics) may be influenced by the bacterial 

metabolic activity profile, like the organic acid production, which are clearly shown to 

depend on specific growth conditions, including pH, temperature, and the availability of 

molecular oxygen [14]. In this study, we address these differences in fermentation 

conditions and show that fermentation conditions affect the way host-cells interact with 

bacteria.  

Lactobacillus rhamnosus strains are commensal microorganisms usually present in 

the human gut [15], where they may interact with immune cells [16].  Here, we studied 

the behavior of immune cells stimulated with specific strains of L. rhamnosus isolated 

from different conditions of growth. In order to achieve controlled conditions we utilized 

pH-controlled batch cultivation and compared the immunomodulation capacity of these 

cells with those derived from uncontrolled, acidifying batch fermentations. 

Results  
Strain selection and differential activation of PBMCs. 

The genomic diversity of forty L. rhamnosus strains in terms of presence and 

absence profile of individual genes is presented in this thesis (Chapter 6), and the 

genome-diversity mapping allowed the classification of the strains in eight genomic-

clades. The four strains selected for the present study (LRH4, LRH21, LGG, and 

LRH10) classify in different genomic clusters, intending to reflect the species diversity. 

The immunomodulatory profiles elicited by the four L. rhamnosus strains in peripheral 

blood monocyte cells (PBMCs) were investigated by co-incubation (ratio 

bacteria:PBMC of 10:1) for 24 hours, followed by determination of the cytokine profile 

in the culture supernatants. No detectable cytokine production was observed in 

unstimulated PBMCs (Figure 1), whereas each L. rhamnosus strain induced the 

production of significant amounts of at least some cytokines. Bacterial cells derived from 

uncontrolled batch cultures induced strain-specific levels of IFNγ, IP-10 and IL-12, 

whereas the level of Il-10 induced by these cells appeared highly similar (Figure 1). In 

particular, strains LGG and LRH21 appeared to induce up to six fold higher levels of the 
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pro-inflammatory cytokines (IFNγ, IP-10, IL-12) as compared to strains LRH10 and 

LRH15.  

A.                                                                  B. 

   

C.                                                                   D. 

   

E. 

 

Figure 1. Cytokine profiles produced by peripheral blood mononuclear cells (PBMC) co-cultured 

for 24h in the presence of four L. rhamnosus strains (ratio bacteria: PBMC 10:1): A. IFN-γ ; B. IL-10; 

C. IL-12(p70); D. IP-10; Tested donors are: Donor 1 (blue), Donor 2 (red), Donor 3 (green), Donor 4 

(purple). E. Log(fold increase) between values from the same donor for the fermented versus the 

overnight grown cells. The control sample corresponds to PBMC growing in RPMI medium. Strains 

are colour coded: LRH10 (orange), LRH21 (blue), LRH4 (yellow) and LGG (ATCC 53103) (green). 
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Bacterial cells derived from pH controlled batch cultures induced relatively similar 
levels of all cytokines. Only in the case of IP-10, there is an increase in production for 
LRH4 (up to 4 fold) and LGG (up to 2 fold) compared to the other strains. To minimise 
the effects of the donor variation, a log of the fold increase between values from the 
same donor for the fermented versus the overnight grown cells was calculated, allowing 
for the strain effects to be evident (Figure 1, E). While some strains induce the 
production of dramatically different quantities of cytokines in different donors (strain 
LRH10 has opposite trends in donor 1 versus 2 production of IL10, IP-10 and IFNγ 
while inducing average levels of the same cytokines in the other two donors), others 
show a consistent effect over all our donors (LRH4 induces similar levels of IL-12 in all 
donors), showing a large donor-to-donor cytokine production between individual strains. 

In a second part of the study, when comparing uncontrolled versus pH controlled 
conditions, LGG and LRH21 cells derived from pH-controlled batch cultures induced 
approximately 4-fold lower IL-12 and IFNγ production levels compared to cells from 
uncontrolled batch cultures, leading to production levels of these cytokines that can no 
longer be discriminated from those induced by strains LRH10 and LRH15 (Figure 1).  

This effect of the growth conditions was much less apparent in the capacity of 
strains LGG and LRH21 to induce IP-10, and also appeared to be completely absent in 
the levels of IL-10 induced by each of the strains.  

These results illustrate that bacterial growth conditions can strongly influence, and 
potentially mask or modulate the relative immuno-modulatory capacity of individual 
strains of a species. In particular, more controlled growth conditions (pH control) 
appeared to suppress some of the strain-specific pro-inflammatory capacity, but whether 
this is valid for all strains of the species requires the evaluation of a larger panel of 
strains. 

L. rhamnosus strains grown in pH-controlled batch cultures vary in their ability to induce 
pro-inflammatory responses in PBMCs  

To investigate strain-specific stimulation of pro-inflammatory PBMC responses, 
pH-controlled batch cultures were prepared for 26 L. rhamnosus strains and the capacity 
of these bacterial cells to stimulate cytokine production in PBMCs was investigated 
(ratio bacteria: PBMC of 10:1). Besides bacterial cells, also their spent culture 
supernatants were used as a stimulus in these assays. PBMCs obtained from three 
healthy donors were used and the production of the cytokines IL-1β, IL-8, IL-10, IL-12, 
tumour necrosis factor α (TNFα), and IFNγ were determined (Supplementary Table 1). 
In unstimulated PBMCs the levels of each of the cytokines remained below the detection 
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limit. As a positive control for inflammatory responses LPS was shown to elicit high 

levels of the pro-inflammatory cytokines IL-12 and TNFα whereas this stimulus induced 

only low amounts of the anti-inflammatory cytokine IL-10. The 26 Lactobacilli elicited 

significant and differential cytokine production patterns (Supplementary Table 1). 

Similarly, spent culture supernatant elicited distinct immuno-modulatory profiles 

(Figure 2). To correct for the relatively large differences between the responses observed 

in individual donors, the cytokine production levels were normalized by calculating the 

relative fold-inductions by each individual stimulation compared to the average level of 

each cytokine detected in individual donors. This normalization procedure revealed that 

despite the variability of absolute cytokine levels per donor, the strains elicited similar 

cytokine induction patterns in each donor (Figure 2).  

 

Figure 2. Clustered heatmap of cytokine (IL-1β, IL-8, IL-10, IL-12, TNFα, and IFNγ) production 

profiles elicited in human peripheral blood mononuclear cells (PBMCs, average? from 3 donors) by 

stimulation with 26 different L. rhamnosus strains or their supernatants. LPS was used as a positive 

control for the PBMCs stimulation. The continuous grayscale reflects the fold difference of cytokine 

production relative to the donor average, with white representing no fold induction compared to the 

donor’s average, while black represents more than 2 donor average fold induction.  

 

When using the bacterial cells as stimulus, the most pronounced differences were 

observed in the induction of IL-1β, IL-12 and IFNγ. While the discrimination is not 

dramatic, the immuno-stimulatory capacity of individual strains could be largely 

classified in two subclusters of strains., Strains LRH1, LRH19, LRH22 and LRH23 

induced more than a 2.5-fold increase in IL-1β, IL-12, or IFNγ (Subcluster 1, Figure 2), 

whereas strains LRH3, LRH12, LRH14, LRH16, LRH18, LRH27 induced these 

cytokines at levels that were more than 2-fold lower as compared to the donor-specific 

average. (Subcluster 2, Figure 2). Contrary to the bacterial cell stimuli, the cytokines 

that were discriminatory when PBMCs were stimulated with the culture supernatants 
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were IL-10 and TNFα, although the supernatant stimulation appeared to be less 

pronounced and less consistent across donors. Especially the supernatants of strains 

LRH5, LRH13 and LRH27 elicited a significant and consistent increase of the IL-10 

production levels (Subcluster 3, Figure 2), suggesting that these strains secrete some 

factor in their environment that is able to elicit anti-inflammatory responses in PBMCs.  

Discussion 

Immunomodulation by intestinal microbiota is recognized to play a prominent role 

in host health [17, 18]. Elucidating the mechanisms by which microorganisms exert 

these immuno-modulating capacities can support the use of bacteria that are selected for 

specific immuno-modulatory potential [12, 19]. In this regard, suitable and reliable cell-

based model systems to test immune interaction with bacterial stimuli are essential [20–

22]. Varieties of immune cells are found at different sites in the gastrointestinal tract 

mucosa. Epithelial cells lining the intestinal tract express pattern recognition receptors 

(PRRs), and they produce mediators to recruit, activate and condition cells of the 

immune system [23]. Effector immune cells like T and B cells are diffusely distributed 

throughout the lamina propria and embedded within the epithelium or located in 

subepithelial lymphoid aggregates (like Peyer’s patches) with a role in priming adaptive 

immune responses [24].  The complexity of the intestinal mucosal immune system 

hampers in vivo screening of bacterial strains for their immuno-modulatory capacities. 

A comprehensive study of their diversity could lead to understanding in a comprehensive 

manner that aims at revealing their mechanism of interaction with the host. Therefore, 

simplified in vitro models are frequently used to profile the immune modulating 

capacities of individual strains, and these models enable the deciphering of the 

underlying mechanisms of immunomodulation at the molecular level. As a first 

evaluation towards a strain’s pro- or anti-inflammatory potential, culturing bacteria in 
vitro with representative primary human immune cells is a commonly applied approach 

[1, 25]. Therefore, in vitro co-culture assays with bacteria and different types of immune 

cells, such as human PBMCs, human monocyte derived DCs, or mouse bone marrow 

derived DCs have been used to assess the immuno-modulatory potential of different 

species and strains [9, 18, 26]. These efforts have enabled the identification of several 

probiotic effector molecules, including DC-SIGN binding protein SlpA from L. 
acidophilus that modulates DCs and T cells functions [27] and the role of cell wall-

associated polysaccharides in the suppression of macrophages activation by 

Lactobacillus casei strain Shirota [28, 29]. 
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Lactobacillus strains are the most dominant species among the probiotic cultures 

used to date [30–32]. Despite the large volume of research in the last decade, the immune 

modulatory properties of Lactobacillus probiotics in in vivo and/or in vitro models are 

not necessarily consistent across different studies. In the pre-clinical phase one would 

preferably employ robust and strictly standardized methods that could enable the 

comparison of results obtained in different laboratories. However, such methodological 

standardization is currently lacking and as a consequence the in vitro immuno-

modulatory properties of individual (probiotic) Lactobacillus strains is regularly 

inconsistent between different studies and laboratories [20, 22, 33, 34]. The present 

study underpins the notion that standardization of the experimental design in these 

approaches is critical to obtain consistent immune modulation outcomes in vitro. To this 

end, a panel of L. rhamnosus strains with an established genomic variation of up to 3% 

at gene level (Chapter 6) was employed. To reduce variability introduced by culturing 

methods, these strains were grown in pH-controlled batch cultures rather than 

uncontrolled batches. Findings demonstrated in this study support this approach by 

indicating that controlling environmental factors such as pH affects immune responses, 

thus supporting the rigorous maintenance of such culture condition variables.  

The present study is one of several which highlight that different cytokine induction 

profiles can be measured in in vitro stimulation assays using different strains of the same 

species of Lactobacillus [20, 22, 34–36], including L. rhamnosus [20, 22, 33, 37–39]. 

However, to the best of our knowledge, this is the first study indicating the importance 

of controlled fermentation conditions. To assess the immuno-modulatory effect of the 

strains, we quantified IL-1β, IL-8, IFNγ, TNFα, IL-12, IP-10 and IL-10 cytokine 

production by PBMCs stimulated with the different strains. These cytokines play 

differential roles in skewing the immune system towards more pro-inflammatory 

responses (IFNγ, TNFα, IL-12) or more anti-inflammatory responses (IL-10). There is a 

relative consistent pattern in these responses using PBMC cells of different donors, 

despite the substantial differences in absolute levels of these cytokines produced by 

PBMCs from individual donors (Figure 1E). These data clearly illustrate that in vitro 

immuno-modulatory capacities of bacterial strains and their spent culture supernatant 

are strain specific, but that there are also trends shared among strains that allow their 

classification into more or less pro- or anti-inflammatory subclusters. In this context, it 

is remarkable that the supernatants of strains LRH6, LRH22 and LRH23 induced 

virtually no IL-1β, whereas, neither the cells nor the supernatants of strain LRH10 

appeared to consistently induce significant production of any of the measured cytokines, 

illustrating that within such subclusters there are still strain-specific and discriminating 
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immuno-modulatory properties of cells and their supernatants. Notably, the mechanisms 
underlying these variations among strains (or strain subclusters) remain unknown, 
although it seems plausible that certain bacterial effector molecules that may be 
conserved among subclusters of strains are involved in the interaction with 
corresponding host cell receptors and steer the cellular responses [37, 40–42]. 

The work presented could support mechanistic studies that aim to understand the 
strain specific, immune system associated health effects. Importantly, standardization of 
bacterial growth conditions appears to play a prominent role in the in vitro 
immunomodulatory effects recorded for individual strains, underpinning the dynamic 
nature of the immune system. Therefore it is essential that in vitro immuno-profiling 
efforts as an approach to reveal mechanism of interaction and identification of bacterial 
effector molecules employ highly standardized methods for production of the bacterial 
stimuli used.  

Materials and Methods 
Bacterial strains and growth conditions 

In vitro testing was performed on panels of 4 and 26 L. rhamnosus strains with 
distinct genotypic profiles (Chapter 3, Chapter 6). 

For immune profiling of uncontrolled (37°C, static flask) and pH-controlled batch 
cultures (37°C, 160 rpm agitation, pH 7; 0.45L DASGIP fermenter system, Eppendorf, 
Julich, Germany, pH was maintained by automatic titration of 2 M NaOH), the L. 
rhamnosus, strains were grown in Mann-Rogusa Sharpe (MRS) broth (Merck, 
Darmstadt, Germany) until stationary phase (for batch: 16 h after the start of the culture, 
OD600 nm = 3.6 ± 0.4; for fermenter: half an hour after acid production has stopped, 
OD600 nm = 4.2 ± 0.5). Pre-cultures originated from the same colony and were always 
inoculated at the same time at a 1% concentration (v/v). 

Bacterial cells were washed twice in phosphate buffered saline (PBS) at pH 7.4, 
and resuspended at a density of 2 × 107 Colony forming units (CFU)/ml prior to being 
introduced in PBMC co-cultures. CFUs were enumerated by plating serial dilutions of 
the cultures on MRS agar (data not shown). 

Cell preparation and in vitro culture 

Human peripheral blood mononuclear cells (PBMCs) were obtained from standard 
buffy-coat preparations from routine blood donors, after obtaining informed consent, 
using Ficoll-Isopaque density gradient centrifugation (Ficoll-Paque, Pharmacia, Upsalla, 
Sweden). Freshly isolated (< 4 hours) PBMC were subsequently co-cultured with 
bacteria in a 1:10 ratio (PBMC: CFU) in RPMI 1640 (Gibco, Breda, The Netherlands) 
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supplemented with 1% l-glutamine (Gibco), 50 I.U./mL Penicillin-Streptomycin 

(Gibco) to prevent bacterial overgrowth. 

Cytokine analysis 

Co-culture supernatant samples were analysed by the multiplex suspension array 

system using Bio-plex Pro beads (Bio-Rad Laboratories), determining the cytokines IL-

10, IL-12 (p70), IP-10, IFN-γ, and TNF-α. Supernatant samples were diluted 1:2 with 

Bio-Plex human serum sample diluent (171-305000), and run according to the 

manufacturer’s protocol. All samples were analysed in duplicate and cytokine levels 

detected are expressed as picograms per millilitre of supernatant. LPS (L3024 Sigma, E. 
coli) was used as a positive control. Data analysis was done with the Bio-plex Manager 

5.0 Standard Software. 

While raw data is presented for the cytokine comparison between batch and culture 

controlled bacteria, in the case of the responses from 26 strains, data was donor average 

normalized and included in a clustering analysis. Raw data was processed using PAST 

software [49] and is available as Supplemental Table 1. Cytokine data was incorporated 

in a multivariate matrix, and underlying structures within and between the groups of 

strains were explored using clustering analyses in the PAST software suite [49]. 

Clustering was performed based on Euclidian distances calculated with raw data using 

unweighted pair group method with arithmetic mean algorithm (UPGMA). 

Statistics 

Experimental data are expressed as mean + S.E.M. The statistical significance of 

differences in mean values was determined with the student’s t-test in the PAST 

software. The control sample corresponds to PBMC growing in RPMI medium for 24h. 

The t-test for 2 paired samples was used to assess differences between the same strains 

grown in batch or chemostat conditions. 
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Abstract 

Background: Lactobacillus rhamnosus is a diverse Gram positive species with 

strains isolated from different ecological niches. Here, we report the sequencing of 

40 diverse strains of L. rhamnosus and genomic comparison of these strains, with a 

focus on the variable genome. 

Results: Genomic comparison of 40 L. rhamnosus strains discriminated the 

conserved genes (core genome) and regions of plasticity involving frequent 

rearrangements and horizontal transfer (variome). The L. rhamnosus core genome 

encompasses 2164 genes, out of 4711 genes in total (the pan genome). The 

accessory genome is dominated by genes encoding carbohydrate transport and 

metabolism, EPS biosynthesis, bacteriocin production, pili production, the cas 

system and the associated CRISPR loci, and more than 100 transporter functions 

and mobile genetic elements like phages, plasmid genes and transposons. 

Classification of the genomes on basis of core genes aminoacid differences 

generated a clade distribution that matched with the variome-derived clade 

distribution. The clades are dominantly determined by horizontal gene transfer 

(HGT) events, which are paralleled by evolutionary diversification of core gene 

functions, exemplifying the importance of horizontal transfer in the evolutionary 

segregation of this species. The CRISPR-Cas system could have contributed to this 

evolutionary segregation.  

Conclusions: L. rhamnosus strains contain the genetic and metabolic machinery 

and strain specific gene functions required to adapt to a large range of 

environments. A remarkable congruency of the evolutionary relatedness of the 

strains’ core and variome functions, possibly favoring inter-species genetic 

exchanges, underlines the importance of gene-acquisition and loss within the L. 

rhamnosus strain diversification. 

Keywords 

Comparative genomics, diversity, niche adaptation, probiotic, core and pan 

genome. 
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Background 

The genus Lactobacillus encompasses a phylogenetically diverse group of bacteria 

and currently amounts to more than 180 recognized species. Lactobacillus strains have 

an important industrial role, being used throughout centuries for the preparation of 

fermented foods, such as yoghurt, fermented olives, cheese, beer, wine, cocoa. More 

recently, several Lactobacillus species are also studied for their potential to contribute 

to a health supporting diet [1]. Already more than a century ago, scientists recognized 

prospective benefits for human health that could be conferred by the consumption of 

Lactobacillus containing products [2]. Their industrial versatility relies on a large 

phenotypic diversity, of which the genetic origin has not yet been elucidated in its 

entirety, although genomics of the lactobacilli support their extensive functional 

variation [3]. Genomic approaches have provided insight in the evolutionary 

relationships among the Lactobacillus species, and have also revealed some genes and 

functions that explain their presence in particular ecological niches like the 

gastrointestinal tract [4], fermented dairy products [5], and plant associated 

environments [6]. A combination of gene gain and loss plays a prominent role during 

niche adaptation, where particularly gene loss appears to be associated with the 

adaptation to the nutrient rich dairy environment [4]. 

Together with Lactobacillus plantarum, Lactobacillus reuteri and Lactobacillus 
casei, L. rhamnosus has the largest genome among the species of the Lactobacillus 

genus or the lactic acid bacteria (LAB) in general. L. rhamnosus is an anaerobic, 

facultative heterofermentative rod-shaped microorganism that is encountered in the 

fermentation of food and feed-raw materials [7], but also frequently found in the 

human and animal intestinal [8], oral and uro-genital system [9].  

While originally used for their ability to produce acid during fermentation, which 

lowers the pH and prevents the growth of spoilage bacteria, L. rhamnosus are also 

employed in cheese and yoghurt manufacturing for their proteolytic and flavor 

generating capacities [10], and play a key role in the production of fermented milk, 

cheese, sauerkraut [11] and kimchi [12]. In addition, several L. rhamnosus strains 

fulfill the basic requirements that support their marketing as probiotics, including their 

capacity to survive passage through the human gastro-intestinal tract (GIT) after 

ingestion and the transient colonization or persistence in the ileum and colon [13], their 

safety for human consumption [14] and their efficacy in human intervention studies 

[15]. However, for many of these features, the underlying molecular mechanisms 

remain to be determined. Among its most studied strains, L. rhamnosus GG (ATCC 

53103) stands apart as the most documented probiotic strain (887 scientific articles and 
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58 patents by 2015 – according to the Scopus Database). Health benefits potentially 

associated with the human consumption of L. rhamnosus GG include rotavirus diarrhea 

prevention [16] and a reduction of respiratory infections in children [17]. Moreover, 

the HN001 strain was reported to prevent eczema development [18], whereas strain 
GR-1 showed potential towards treatment of bacterial vaginosis [19]. In mice, among 

other potentially probiotic Lactobacillus rhamnosus strains, the JB-1 strain was 

suggested to modulate enteric neuron excitability, which may impact on the gut - brain 

axis by means of the pneumogastric nerve [20] and is thought to contribute to 

behavioral changes observed in mice to which this strains was administered [21]. 

These different health effects were associated with different strains of L. rhamnosus, 

but due to the lack of controlled comparative studies, it remains to be established if and 

to what extent all these effects are strain-specific [22]. 

While for some of the health benefits and niche adaptation factors, the mechanism 

of action of L. rhamnosus strains remains unclear, some of the molecular mechanisms 

that may underlay or contribute to these effects have been studied [23]. For example, 

expression of mucus-binding pili in the intestine [24] and MBF, an active mucus-

specific surface adhesin [25], play a role in the adherent mechanisms that contribute to 

intestinal colonization by L. rhamnosus GG. In addition, glycosylated muramidases 

p40 and p75 were shown to inhibit apoptosis in mouse colon epithelial cells and 

cultured mouse colon explants treated with TNF-α, thereby positively influencing 

epithelial layer integrity and repair [26], which could contribute to reinforcement of the 

epithelial barrier [27]. Moreover, the large surface protein MabA was shown to play a 

role in epithelial adhesion of L. rhamnosus cells, and its expression correlated with 

increased levels of bacterial adhesion to intestinal epithelial cells and tissues of the 

murine GIT [28].  

However, these first mechanistic insights do not fully explain the complex 

interaction L. rhamnosus strains develop with their host. In this context, a detailed 

pangenomic analysis of a substantial number of L. rhamnosus strains might potentially 

provide molecular discriminators that can be associated with functional variations 

within the species, including their differential capacity to affect the host’s (mucosal) 

physiology. In this context, the previously reported sequence scanning of 100 strains of 

L. rhamnosus [29] allowed the determination of the core genome of the L. rhamnosus 

species. However, the exclusive mapping of the sequence information onto the L. 
rhamnosus GG template genome restricted the full species diversity analysis to 

functions that are present in L. rhamnosus GG. 

Since the variable traits of the species, which are absent from L. rhamnosus GG 
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can provide novel insights into the species’ diversity, this study presents the in 
silico genomic and metabolic analysis of the diversity of the L. rhamnosus species 

using the genomic sequences of 40 strains of the species, that were isolated from 

various environmental niches. The main focus of the comparative genome analysis was 

targeted to the analysis of the distribution and function of the ‘variome’ of the L. 
rhamnosus species, i.e. the genes that do not belong to the previously reported core 

genome. 

Results and discussion 

General features of L. rhamnosus genomes 

Strains of the species L. rhamnosus originate from a variety of ecological niches. 

In the present study, we describe the sequencing and comparative genomics of 40 L. 
rhamnosus strains isolated from different sources like dairy fermented products, plants, 

human and animal intestine and human clinical samples (Supplementary Table 1). A 

high number of isolates were obtained from the mammalian intestinal tract 

environment, i.e. there are 8 isolated from human feces, 3 from the intestine of healthy 

individuals and one from goat feces. In addition, L. rhamnosus strains of other human 

origins were also included, i.e. 17 strains from hospitalized patients, including blood 

(infection) isolates and a vaginal isolate. The group is completed by seven dairy 

isolates and one beer isolate.  

Genome size, G+C content and protein coding sequences (CDS) counts vary 

among strains, independent of the strain’s niche of isolation. The average genome size 

is 3 Mb ±0.2 Mb, thereby placing the L. rhamnosus genomes amongst the largest 

within the Lactobacillus group [30]. The molecular percentage G+C content varied 

among sequenced genomes from 46.5 to 46.8 % (Supplementary Table 1). The mean 

percentage G+C content of 40 strains was comparable to the closely related L. casei 
species (46.6% compared to 46.3%) [31] but slightly higher than that of L. plantarum 

(44,5%) [32, 33] or the average for the lactobacilli that is estimated at 42.4% [34].  

The newly sequenced genomes had average sequence coverage of approximately 

14-fold (ranging from 9- to 22-fold) and could be assembled into 61 to 535 contigs 

(with an average number of contigs of 178). Due to the large number of strains 

analyzed, the number of gaps of each genome will have a lower influence on the OG 

estimation. We considered this level of coverage sufficient for comprehensive and 

comparative characterization of the pangenome and variome diversity among these 

strains, and thus providing an adequate reflection of the diversity of the species. 
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Since previous work has already established the L. rhamnosus core genome at high 
resolution [29], we here employed this core genome definition to define the species’ 
pangenome and focus on the pangenome sub fraction that defines the variable part of 
the of the L. rhamnosus strains analyzed here. This focus explores the species’ variome 
to identify the basis of strain (and clade) variability, as well as potential evolutionary 
pathways for the species L. rhamnosus, while using the characteristics of the core 
genome only to highlight the relevance of certain predicted functional variations. 

 
Figure 1. Hierarchical map and variome tree of the 40 L. rhamnosus genomes based on presence 

- absence of genes (green – presence, red – absence of genes). Orthologous groups of genes could be 
classified in four groups noted cluster A-D. Cluster D includes 10% of core genes to allow a shared- 
OGs skewed classification of the clusters. At strain level there are eight recognizable clades of strains 
(1-8). The niche from which the strains were isolated is indicated by the color-coding of the strain’s 
ID-code: yellow: dairy; black – human feces; red: clinical (blood); light green: healthy intestine; blue: 
vagina; purple: goat feces; dark green: beer; grey: type strain (unknown). 
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The total predicted genetic content encompassed 4711 orthologous groups (OGs; 
forming the pan genome) with an average of 2707 (-/+74) OGs per genome, out of 
which 2164 are present in all genomes [29] (Supplementary Table.2). The size of the 
pan-genome is therefore higher than the one reported for other LAB species: around 
2800 OGs for Oenococcus oeni [35], 4200 OGs for L. casei [5] and L. paracasei [3].  
In our assessment, neither the core- nor the pan-genome estimates appear to have 
reached saturation (Supplementary Figure 1), implying that the total diversity inherent 
to the species remains still to be determined. Putative biological functions were 
assigned to 2761 (58%) of the predicted OGs and another 1272 (27%) OGs share 
sequence conservation with conserved proteins of unknown function in other 
organisms (Supplementary Table 2). Among the conserved core genome OGs, 67% 
have their closest relative sequence in L. casei and L. paracasei, followed by 
Lactobacillus zeae (30%), Lactobacillus plantarum (1%), L. pentosus, Oenococcus 

oeni and Streptococcus species’ (Supplementary Table.2), which is in good agreement 
with previous taxonomic classification of L. rhamnosus [31].  

In brief, the core genome contains genes needed for replication, transcription, 
translation, central and cell wall metabolism, biosynthesis of most amino acids and 
metabolism of nucleotides, fatty acids and phospholipids. Hypothetical proteins having 
a yet unknown function amount to more than 682 OGs of the core genome (32% of the 
core genome). The core genome also contains more than 18 complete sugar utilization 
gene clusters, and a variety of cell-surface components, discussed in detail below. 

The variable gene content of the analyzed genomes was investigated using the 
gene presence/absence matrix and visualized by creating a heatmap using R (Figure 1) 
and used to construct a variome or ‘‘pan- genome’’ tree based on variable genome 
content (variome tree; Figure 1). The variome tree indicates that the strains can be 
separated in 8 main groups: clades 1 to 8. The clade-classification identifies L. 

rhamnosus unique and clade-specific OGs (Supplementary Figure 4). Species-specific 
orphans OGs (OOGs) that are uniquely present in L. rhamnosus and missing in all 
other bacteria (based on the entries in the NCBI nr database), amounted to 4,9% of the 
L. rhamnosus pangenome. The present study identified a total of 232 OOGs in the L. 

rhamnosus group, which includes a substantial amount of small-sized ORFs (more 
than 10% have less than 75 aa) and may therefore be somewhat overestimated. 
Notably, 37 OOGs are shared among all L. rhamnosus strains and belong to the core 
genome of the species, but they consistently lack a function-prediction.  

Clade-specific OGs are present in all members of a specific variome-based genetic 
clade and absent in all other genomes. As can be expected from the variome-based 



CHAPTER 6    |  

 

Chapter 6: Lactobacillus rhamnosus comparative genomics 

 
 126 

clade predictions (Figure 1), there were large differences between the numbers of 

clade-specific OGs. Clade 8 has the lowest number of clade specific OGs (13) 

followed by clade 4 (48), while clade 7 has the highest, 115 OGs (Supplementary 

Table 3). Global function scanning among the clade-specific gene sets, indicated some 

clade specific functional enrichments:  clade 1, carbohydrate transport and metabolism, 

and protein and nucleotide degradation functions; clade 2, phage and protein transport 

and degradation; clades 3, 6 and 8, glycan degradation and carbohydrate transport; 

clade 4, amino acid transport, cell wall metabolism and restriction-modification; clade 

5 and 7, restriction-modification. 

Phage-related genes are present in all strains but in reduced amounts in strains of 

clades 4 and 5, whereas strains of clades 4 and 7 appear to lack plasmids. Notably, the 

CRISPR-Cas system appeared to be entirely missing from strains in clades 2 and 8, 

while this system is consistently present in all other strains of the other clades. Below, 

we will describe in detail a selection of functional characteristics that appear to be 

distributed in a clade-specific manner. 

The number of strain-specific OGs fluctuates from 0 to 100 per strain and 

amounted to 706 OGs (15%) in total (Supplementary Table 5), which is most probably 

a somewhat overestimated number, due to the inclusion of small ORFs (see also 

above), and the potential over assignment of ORFs in general. Nevertheless, some of 

the strain-specific genes are predicted to encode functions that may be acquired 

recently and/ or confer advantages in certain environments or represent specific genetic 

entities. The strains Lrh22, CNCM I-2493 and Lrh24 appear to encode more than 50 

unique genes each, and thereby standout from the group of strains. Notably, in strain 

Lrh22 among those unique genes is a plasmid replication associated gene, which may 

imply that some of the other strain-specific genes may also be located on that plasmid. 

Analogously, some other strains (Lrh3, Lrh23 and Lrh32) also appear to contain 

possible plasmids, contributing to their diversity. Notably, the only beer isolate, 

ATCC8530, contains only two strain-specific functions (pediocin pepB, and 

thioredoxin) that display very high level homology with L. pentosus and could play a 

role in the elevated resistance to hops in the presence of ethanol [79] reported for this 

strain. Some of the strain-specific genes also appear to reflect gene exchanges with 

other species, like the presence of an apparently complete prophage and an arsenic 

resistance operon in strain CNCM I-2493, which appear to be almost identical to 

genetic entities in L. casei. Analogously, strain Lrh24 encodes 5 prophage pi1 genes 

and a complete polysaccharide cluster (10 genes) with very high identity with genes 

found in L. paracasei. 
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Genomic prediction of L. rhamnosus metabolic diversity 

Efficient use of environmental resources, especially carbohydrates, is relevant for 

the survival of bacteria in different habitats, including in the intestine, which is 

characterized by highly diet and host dependent nutrient availability. Metabolism 

genes assigned within the variome are dominated by carbohydrate transport and 

associated metabolic pathways, supporting the idea that sugar utilization is important 

for the evolution and adaptation of L. rhamnosus as a species [22], which is in 

agreement with observations made in other Lactobacillus species such as L. reuteri 
[36] and L. casei [22] (Supplementary Table 7). 

Carbohydrate import and utilization 

One of the largest functional classes encoded by L. rhamnosus genomes - transport 

proteins (in total 418 OGs) - is dominated by proteins predicted to be involved in 

carbohydrate import (44% of transporters with a predicted substrate) (Figure 2, 

Supplementary Table 6). Notably, for 68 transport-associated OGs (62 ABC and 6 PTS 

OGs) no substrate specificity could be predicted, and these functions could further 

expand the substrate utilization capacities of L. rhamnosus strains. The average 

number of transport associated genes per genome is 315 ± 12, a number comparable to 

the number of transport functions encountered in the genome of the versatile L. 
plantarum WCFS1 [32]. A large fraction of these transporters (approximately 40%) 

have a clear distribution pattern among the different strains and clades, enabling the 

discrimination of clades on basis of these functions (Supplementary Table 6). 

 

Figure 2. Number of clade specific genes and their functionality. Annotated genes are displayed; 

the number of clade specific genes with unknown functionality is added on top of each bar. 
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This observation is congruent with other studies that already identified strain-

specific carbohydrate utilization capacities as a means of functional classification of L. 
rhamnosus strains [37]. In the genome of strain GG [38], the genes encoding ATP-

binding cassette (ABC) transporters appear to be evenly distributed across the bacterial 

chromosome, whereas a regional enrichment is observed for phosphotransferase 

systems (PTSs) in the region at the 5’-side of the origin of replication (Supplementary 

Figure 3). This functional enrichment in a particular region of the chromosome is 

analogous to the positioning of the so-called ‘sugar-island’ of L. plantarum WCFS1 

[32]. These regions also display a high degree of variability among strains of the 

species [39], indicating local genome plasticity and implying that PTSs transporters 

might be more frequently acquired and/or lost by horizontal gene transfer as compared 

to ABC transporters in both these Lactobacillus species. The main driver is probably 

that PTS systems are always carbohydrate transport systems, while ABC transporters 

are also known to transport other compounds (AA, metals, small molecules). This may 

imply also that ABC transport functions have less redundancy and are therefore more 

valuable as compared to the PTSs that could serve to some extent expendable or 

redundant functions. Nevertheless, 20 of the 134 PTS associated OGs (20 PTSs), 

appear to be conserved among all strains and are predicted to transport the 

monosaccharides glucose, galactose, mannose, fructose, the polyols sorbitol, and 

mannitol, and the disaccharides cellobiose, trehalose, sucrose, or oligosaccharides 

(glucosides). The import and utilization of this panel of carbohydrate sources for 

growth is consistent with the phenotypic analyses of strains of the L. rhamnosus 

species [29, 37]. The remaining PTS encode transporters predicted to import the 

additional carbohydrates maltose, arbutin, sorbose, N-acetylgalactosamine, 

galactosamine, and lactose, but include also systems that have a predicted substrate 

redundancy relative to the core-genome associated PTS functions (Supplementary 

Table 6). Of the overall 163 ATP-binding cassette (ABC) transporters (the gene 

number varying between 133 and 148 genes per genome; Supplementary Table 6), 72 

% belong to the core genome functions (118 OGs forming between 99 to 108 units). 

These core genome ABC transport systems are predicted to encode both importers and 

exporters, with substrate assignments that include carbohydrates, amino acids, lipids, 

and metals (Supplementary Table 6). The carbohydrate ABC transporters encoded 

within the variome are predicted to mediate maltose/maltodextrin transport in strains of 

clade 1 and ribose/ D-xylose importers in all clades except clade 4. 

Variation in the transporters encoded by any strains can be explained by strain-

specific gene loss in comparison to a common ancestor [31] or horizontal gene transfer 
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acquisition from bacteria that co-inhabit the same niche [40–42]. In some cases the 
latter evolutionary process can be recognized in the clade distribution of these 
functions. For example, the sorbose PTS transport function that encompasses 8 genes, 
is only present in strains belonging to clades 5 to 8, and shares very high sequence 
identity (>80%) with the sorbose transporter PTSs identified in L. casei and L. 
paracasei species, which could imply that L. rhamnosus strains acquired these genes 
from these close relative species. The selective loss of these OGs in several strains of 
all three species, is likely to illustrate that this event occurs relatively frequently in 
representatives of the L. casei taxonomic group [31]. Analogously, an operon encoding 
5 OGs annotated as a ribose ABC transporter is absent in all strains of clade 4 (except 
strain Lrh2), whereas a taurine ABC transporter is absent in several strains of clades 6 
and 8. The OGs belonging to these functions have close homologues in the genomes of 
L. casei and L. zeae, and may therefore also represent genetic traits that are exchanged 
among these species.  

Several of the transporters do not appear to follow a clade-specific distribution and 
appear to be present in various strains of different clades. An N-Acetyl Galactosamine 
PTS (GalNAc) transporter is present in all strains, but a functionally redundant and 
genetically distinct PTS appears to be acquired by horizontal gene transfer by various 
strains of clades 2, 3, 6, 7 and 8. Gene acquisition by horizontal gene transfer of the 
arbutin PTS, which is only found in the two strains of clade 1 is also most likely 
explained by horizontal gene transfer, especially since the best homologues of these 
genes are found in Lactobacillus farciminis.   

A recent comparative genomics study reported that L. rhamnosus GG (clade 4) has 
the highest number of predicted transport proteins among the L. casei group 
representatives [31]. However, the current analysis revealed that strains of clades 3 and 
4 encode even a larger number of transport genes, making these strains of L. 
rhamnosus the richest transport encoding strains of this taxonomic group 
(Supplementary Table 6). 

The large variety of carbohydrates L. rhamnosus strains are adapted to grow on is 
apparent in the percentage of genes of the pan-genome (23%) and especially the 
variome (34%) assigned to functions related to carbohydrate digestion, transport and 
metabolism (Supplementary Table 7). A more detailed view at the carbohydrate 
utilization patterns of L. rhamnosus strains in vitro is presented in [37]. In the 
framework of glycan degradation, all strains were predicted to be able to release 
glucosyl, galactosyl and mannosyl reducing-end residues of saccharide polymers, as 
well as cleave 1-6 linked fucose and 1-3 and 2-6 linked N-Acetyl-Glucosamine 
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(GlucNAc) residues from (host associated cell-surface) glycosides. Strains of clades 2 
and 6 have a reduced ability to degrade glycans compared to the other strains and, for 
example, are predicted to be unable to release protein O-linked glycans.  

The differential presence of extracellular glycosidases, transport systems and 
metabolic pathways for the release and utilization of L-fucose, galactose, N-acetyl 
galactoseamine, which are particularly present in clades 4, 5, and 6, supports the idea 
that some L. rhamnosus strains could be adapted to grow on either human milk 
oligosaccharides (HMO) or mucus [43]. Notably, L. rhamnosus GG (clade 4), was 
shown to adhere to mucus in vitro [24] and appears to encode the capacity to use 
mucus-associated saccharides as carbon and energy source for growth [44]. Strains of 
clade 8, which is also dominated by human derived isolates, lack these extracellular 
glycosidases, but share the capacity to produce other galactosidases and phospho-
glucosidases, which may also reflect their intestinal adaptation.  

 Fermentative capacity, pyruvate dissipation 

Lactobacillus rhamnosus is a facultative heterofermentative organism whose main 
carbohydrate fermentation pathway is glycolysis through the Embden–Meyerhof–
Parnas (EMP) pathway [52]. A partial pentose phosphate pathway also appears to be 
present (missing enzymes: gluconolactonase, 2-keto-3-deoxygluconate aldolase, 3-
hexulose-6-phosphate synthase) and is likely to support biosynthetic routes as well as 
pentose utilization. 

L. rhamnosus grows preferentially on glucose that is degraded via the EMP 
pathway leading to pyruvate, which is then transformed into D- and L-lactate by the 
corresponding lactate dehydrogenases, encoded by ldhL and ldhD genes that are part of 
the core genome. These functions appear redundant in the L. rhamnosus core genome, 
with three copies of ldhD and seven copies of ldhL, supporting the critical role of this 
function in the overall metabolism of this bacterium. Nevertheless, L. rhamnosus 
strains cultivated in cheese-like environments displayed relatively low lactic acid 
production and produced significant amounts of acetic acid, illustrative of the 
heterofermentative character of the species [64]. Besides D- and L-lactic acid and 
acetic acid pathways, additional pyruvate-dissipation pathways are encoded by the 
genome leading to formic acid, acetaldehyde, ethanol, oxaloacetate, and acetoin 
(Supplementary Table 7). Production of all these compounds is industrially relevant in 
the preservation of food raw-materials [45], and cheese ripening [46], but also for 
substrate production in bio-plastic manufacturing [47]. 

All L. rhamnosus strains contain only a partial TCA cycle [48] and harbor genes 
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predicted to encode the pathway required for succinate to citrate conversion. 
Nevertheless, the utilization of molecular oxygen as a terminal electron acceptor 
appears possible via the production of menaquinones, or vitamin K, which is a capacity 
that appears unique for L. rhamnosus among the Lactobacillus genus [49]. 

Nitrogen metabolism 

The niches from which the L. rhamnosus strains used in this study were isolated 
encompass both protein-rich (e.g. dairy) and protein-poor environments (e.g. soil and 
plants) [29] (Supplementary Table 1). The L. rhamnosus core genome encodes import 
functions (dominated by the ABC-family transporters) for several amino acids, for 
which the biosynthesis pathway is not encoded by the genome, including alanine, 
isoleucine, leucine, valine, phenylalanine, threonine, and tyrosine. Notably, within the 
variome an ABC transporter is predicted to import taurine. 

The main source of amino acids and peptides produced by LAB that live in 
milk, are derived from caseins, the most abundant protein in milk. Hydrolysis of 
caseins by LAB is initiated by cell-envelope proteinases (CEP) that degrade the 
protein into oligopeptides. The L. rhamnosus core genome encodes two CEP, PrtP 
and PrtR, that are responsible for hydrolysis of caseins. Other core protein 
degradation enzymes include protease PepS16, aminopeptidases PepA and MAP, 
endopeptidases PepS, PepS24, and PepM16 and proline-specific peptidases PIP and 
PepQ. 

While the genomic content of amino acid and peptide transport differs 
considerably between strains, all strains seem to be equipped with a similar 
cytoplasmic peptidase repertoires, of which only four out of the 36 predicted 
peptidases vary among strains (Supplementary Table 4). These encompass 3 
metallopeptidases and a serine peptidase. The intracellular metallopeptidase encoded 
by the abgB gene is present in all strains of clusters 2 and 4 (enriched for human 
isolates) and might provide an advantage to these strains in the intestinal niche since 
this function is predicted to support aminobenzoyl-glutamate utilization for folic acid 
recycling [50]. For the additional metallopeptidases (DppA and ZmpB) no information 
is available about their specific function, although the observation that ZmpB is 
secreted may imply that it exerts its function in the bacterial cell envelope. 

Complementary to this extensive protein degradation machinery, all L. rhamnosus 
genomes encode complete pathways for the biosynthesis of 12 amino acids: arginine, 
asparagine, aspartic acid, cysteine, glutamine, glutamic acid, glycine, histidine, lysine, 
methionine, proline, serine, and tryptophan. However, the operon encoding serine 
acetyltransferase, cystathionine gamma-lyase and cystathionine beta-synthase that is 
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involved in the transformation of serine to cysteine, appears to be absent from strains 

in clades 4 and 7. Intriguingly, the sequence of this operon in the other strains displays 

high-level identity with similar operons encountered in Lactobacillus brevis/ L. 
buchneri, suggesting it has been acquired horizontal gene transfer. 

Regulation and environmental interaction 

Regulatory functions 

Bacteria have developed sophisticated mechanisms for the regulation of both 

catabolic and anabolic pathways. Generally, bacteria do not synthesize degradative 

(catabolic) enzymes unless the substrates for these enzymes are present in their 

environment [51]. Proteins controlling cellular transcription (regulatory proteins) 

constitute 6% of L. rhamnosus pangenome proteins. Among them, 123 OGs are 

annotated as core regulator genes and 84 OGs display variation among the strains. Two 

sigma factor encoding genes are core functions in L. rhamnosus, including the 

housekeeping sigma factor 70 encoded by rpoD, and a sigma 24-like factor for which 

the target genes remain to be determined, but could include stress response as has been 

observed in E. coli [52]. Strains belonging to the same clade share a variable number 

of regulator OGs with different predicted functions. For example, 28 regulator OGs of 

clade 1 include the predicted regulators of arabinose, rhamnose, fucose, fructose, and 

tagatose transport as well as the LexA protease, and the MazF and YafQ toxin-

antitoxin systems, whereas 32 regulator OGs for clade 2 are predicted to control 

transport of ribose, galactitol, glycerol, and oligopeptides, as well as a Zn dependent 

protease, and the 20 regulator OGs for clade 5 that control transport of mannose, 

tagatose, galactitol, cellobiose, mannitol, sorbitol, sorbose, pentitol, xylulose, and 

arabinose, illustrating the regulatory variability among the different clades. Notably, 

although clades 7 and 8 encode 32 and 28 variome-associated regulator OGs, none of 

these appears to be specific for either of these clades (Figure 2 – Supplementary Table 

3 summarizing clade specific predicted protein functions). A few regulators that could 

impact bacterial adaptation to the environment are shared among several strains. 

Notably, among these is a Prck including quorum-sensing system that was shown to 

respond to environmental homoserine lactones in S. enterica [53] and is also found in 

L. casei Zhang [54], which is present among most members of clades 1, 5, 6, 7 and 8 

and is genetically linked to an EPS biosynthesis operon. In addition, in strains of clades 

2, 3 and 4 a LysR family regulator is predicted to control the synthesis of rhamnose-

containing polysaccharides [55], suggesting that environmental adaptation could 

include the adjustment of extracellular exposed glycan-polymers. 
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Transcription regulation in response to environmental stimuli frequently involves 

two-component regulatory systems (TCSs) in many bacteria. In L. rhamnosus all seven 

TCSs belong to the core genome and are predicted to control envelope stress signal 

transduction (BaeS-BaeR, and LiaS-LiaR), cell-wall metabolism and corresponding 

antibiotic resistance (VicK-VicR, CiaH-CiaR, and VraR-VraS), membrane lipid 

fluidity in response to low temperature growth (DesK-DesR), secreted protein 

production (AgrC-AgrA), and citrate/malate metabolism (DcuR-DcuS).  

Antimicrobial production and immunity 

Bacteriocins and bacterial immunity proteins 

Many lactic acid bacteria produce small antimicrobial peptides or bacteriocins that 

can provide a competitive advantage by inhibiting or killing competing (close relative) 

bacterial species. Bacteriocins can display both narrow or broad spectrum inhibitory 

activities [56]. The L. rhamnosus genomes include one to three operons predicted to 

encode bacteriocin production (Supplementary Table 8), which is in agreement with 

the notion that various L. rhamnosus strains were shown produce varying antimicrobial 

activities [29, 57–59]. 

The L. rhamnosus core genome contains an operon predicted to encode three class 

II bacteriocin encoding genes that share similarity with bacteriocin genes identified in 

L. casei and L. paracasei [60]. The genetic locus also encodes bacteriocin production-

associated functions like immunity genes, an ABC-transporter with an accessory 

protein as well as a three-component quorum-sensing regulatory module. The latter 

suggests that the production of these bacteriocins could be controlled in a quorum-

sensing manner [61]. 

The L. rhamnosus bacteriocin encoding genes in the variome do not have a clear 

clade distribution. A set of four antimicrobial peptide encoding genes are distributed 

among the strains in an apparent random manner with at least one member of each 

clade containing one up to all four peptides. Another antimicrobial peptide resembles a 

Class II pediocin-like bacteriocin [62], which is only present in the beer isolate 

ATCC8530 and is closely related to the pediocin-like bacteriocin PA-1 identified in L. 
pentosus [63]. 

Surface proteins 

The capacity to interact with environmental surfaces, including host cells, is an 

important factor in niche colonization, and persistence. Several molecules that play a 

role in L. rhamnosus cross-talk with host cells have been identified and are among the 
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core capacities of the species, including the p40/p75 muramidases [26], and 
lipoteichoic acid modification D-alanylation genes (dlt operon) [64] (Supplementary 
Table 9), which have been proposed to interaction with the host mucosa by binding to 
mucus, influencing epithelial and immune functions, respectively [65]. In the core 
genome of L. rhamnosus we identified 37 genes that encode sortase dependent surface 
proteins (characterized by the conserved LPxTG motif) (Supplementary Table 9), 
including 17 proteins with a domain composition that may be predictive for a role in 
host interaction, including the recognition of fibronectin- and collagen-binding 
domains as well as a bacterial Ig-like domain (Figure 3). For instance, the third-largest 
protein - LGG_02923 (OG1951) contains a signal peptide, an LPxTG anchor, and a 
domain with four leucine rich repeats that is not frequently found in bacteria, but was 
proven to play a role in infection by some pathogens [66]. In 21 genomes the copy 
number per genome is 1, and it varies from 2 to 5 in the others. 
 

Figure 3. LPxTG proteins with host interaction potential. LPxTG proteins not included in this figure: 
sortases, hydrolases, lyases, proteases. 
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Proteins predicted to be exported or surface exposed within the L. rhamnosus 

variome do not appear to follow a clade-specific distribution (Supplementary Table 9), 

which may illustrate recent and variable gene acquisition or loss of these functions 

among the L. rhamnosus strains. Some of these proteins have been investigated in vitro 

for their possible role in the interaction with human epithelial or immune cells, 

including the adhesion and biofilm stimulating factor encoded by mabA [28], the 

secreted-docking protein pair encoded by the spcABCD [67], and the main surface 

protease and anti-inflammatory molecule PrtP [68] and the pilin encoding spaCBA- 
srtC1 operon [43]. 

These proteins are all large, multi-domain proteins that contain the sortase 

dependent LPxTG anchoring motif, as well as several potential adhesion domains. 

This observation prompted us to investigate other large multi-domain proteins that 

are predicted to be secreted or surface exposed. The largest among these genes is 

encoded by OG1717 (> 3500 amino acid residues), and is shared among 21 of the 

strains analyzed here, and entirely missing from clades 2, 3, 4 and 5. Notably, the 

strains that encode this gene appear to have a duplicated copy of this gene that encodes 

a protein with a signal sequence, one or more adhesion domains and 16 collagen 

binding domains (Figure 3). 

The capacity to adhere to mucus, the extracellular matrix and/or intestinal 

epithelial cells are interesting properties with regard to probiotic features such as 

colonization of the gastrointestinal tract and interaction with the host.  Among the 

variome surface exposed proteins, there is only one predicted mucus-binding protein: 

OG2369 (605aa). The protein contains a cell wall anchor repeat and two MucBP 

mucus-binding domains and has a close resemblance to L. paracasei surface proteins. 

It is only present in two strains: CNCM I-2493 originating from a fermented dairy 

product and Lrh24, isolated from animal (goat) feces. 

Extracellular polysaccharides (EPS) 

Bacterial extracellular polysaccharides (EPS) can play various roles in environmental 

interactions, including mammalian host interactions, for example by preventing 

recognition of the bacteria by the host immune system [69]. Six EPS biosynthesis gene 

clusters were identified in the L. rhamnosus pan-genome (Supplementary Table 8), and 

each strain contains two to four of these without an obvious clade-specific pattern 

being apparent. Only EPS cluster ‘5’ appears to belong to the core genome [55, 70], 

and its inactivation was shown to reduce the production of rhamnose-rich EPS [70]. 

The EPS cluster ‘6’, containing several predicted mannosyl-glycosyltransferases may 

be responsible for mannosyl-EPS production in L. rhamnosus which was previously 
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proposed on basis of ConA surface-probing of L. rhamnosus GG using atomic force 
microscopy [71]. 

The remaining EPS do not have clearly predicted specificities for the 
glycosyltransferases they encompass and clusters ‘1’ and ‘2’ were present in only a 
single strain Lrh24, and HN001, respectively. 

Mobile genetic elements, and defense against foreign DNA 

Among the best-described mobile genetic elements in bacteria are conjugative 
plasmids, IS elements, transposons and (pro-) phages [72]. These genetic elements play 
a prominent role in genetic mobility within a strain’s genome (intracellular mobility), 
but also between bacterial genomes of different strains (intercellular mobility).  

Mobile genetic elements (MGE) can rearrange genomes by the integration and/or 
deletion of genetic elements, one of the driving forces in the evolution of organisms 
[73].  

Plasmids  

Three plasmids of L. rhamnosus have previously been described, pLC001 (strain 
LC705), pLR001 and pLR002 (strain HN001) [38]. Next to the search for these known 
plasmids, novel plasmid identification relied on the detection of contigs that contain 
plasmid-associated genes, particularly focusing on replication functions.  

The latter approach failed to identify novel plasmid entities in the genome 
database created in this study. Notably, strains belonging to clades 4 and 7 did 
consistently appear to lack plasmids, which was also the case for individual strains in 
the other clades (Lrh5 from clade 1, Lrh11 from clade 6, and ATCC7469, ATCC8530, 
Lrh23, Lrh12 and Lrh15 from clade 8; Figure 4). The distribution of the previously 
identified plasmids among the current strain collection appeared not to follow a clade-
specific distribution. 

Bacteriophages 
Fourteen regions were identified that encode a total of 328 phage related OGs. Seven 
phage related regions that encompass more than 20 genes each, appear to be part of the 
core genome, and appear to be consistently inserted in the same chromosomal locus 
(Supplementary Table 8). Additional phage-related loci were variably present in the L. 
rhamnosus clades and strains (Figure 4) and resembled previously recognized phages 
of Lactobacillus origin (e.g., Lc-Nu [74], Lrm1 [75], A2 [76], Lb338-1 [77], phi adh 
[78], phi AT3 [79]). The gene composition of these phage associated loci is congruent 
with the canonical mosaic-like composition of (pro)phage genomes, which exemplifies 
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the high evolutionary rate of 

phage diversification [80]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Summary of mobile 

elements present in L. rhamnosus 

strains. Panel 1: Number of genes 

annotated as mobile elements in the 

pan genome, including plasmids, 

phages, integrases, transposases 

(lighter colors) and number of 

genomic islands (dark colors). Panel 

2: Type and distribution of mobile 

elements in each genome: plasmids, 

phages, cas genes and CRISPR 

spacers. Grey represents gene 

presence and white gene absence. For 

the spacers’ analysis, only spacers 

that present a hit in any of the 

databases are represented. In the 

columns Hits in rhamnosus and Hits 

in nt, the colors represent the type of 

hit: yellow – unknown; pink – 

plasmid; green – phage genes, white 

– not found. Strains are organized by 

genetic clades separated by vertical 

lines. 
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 Restriction modification 

Restriction modification systems (RMS) are known to be variable among strains of 

a species [81] and play an important role in protection against foreign DNA, including 

phage attack. Therefore, RMS system presence and diversity were evaluated in the L. 

rhamnosus genomes (Supplementary Table 2), revealing that there are no core-genome 

associated RMS, and the RMS within the variome display a large inter-strain variation. 

Among the most common systems are the Mrr system [82]  in strains of clades 1 and 8 

(except Lrh31), the Type 1 RMS  [83] shared between the majority of clades 2, 3, 7 

and 8, and the Type II and Type III RMS [84] characteristic for clade 4 and shared by 

some strains of clade 5. In addition, some RMS are present in certain strains of which 

the closest relative lacks them.  Notably, all strain-specific RMS appeared to be intact, 

which was also seen in other organisms like H. pylori [85], whereas the majority of the 

shared RMS (> 7 RMS) are predicted to be incomplete or inactivated by mutation(s). 

This could relate to positive selection for recently acquired strain-specific RMS, a 

process similar to H. pylori [85], where through constant acquisition of new RMS and 

the selective inactivation or removal of the older ones,  the defense against foreign 

DNA, including phages, is constantly updated. 

CRISPR-Cas system 

Horizontal gene transfer (HGT) can be beneficial for bacteria by bringing in new 

functionalities as long as it does not disrupt fitness in the ecosystem. This balance is 

partly maintained by the CRISPR-Cas adaptive immunity system, which uses clustered 

regularly interspaced short palindromic repeats (CRISPR) and cas (CRISPR-

associated) genes. The CRISPR loci are partially palindromic repeats separated by 

short stretches of spacer DNA that are acquired from invasive bacteriophage or 

plasmid DNA. These spacer sequences allow cells to recognize and cleave invasive 

DNA identical to the included sequence [86].  

The CRISPR locus in the L. rhamnosus genomes is of type II-A (Lsal1 family) 

with a CRISPR repeat sequence of 5’- 

GTCTCAGGTAGATGTCAGATCAATCAGTTCAAG AGC -3’. Lsal1-type CRISPR 

loci were identified in 25 out of the 40 strains (Figure 4), and could play a prominent 

role in L. rhamnosus evolution by preventing intra-species HGT. Notably, the presence 

of the CRISPR-Cas system follows the clade distribution in several ways, which is 

clearly illustrated by the observation that all clade 2 and 8 strains lack a CRISPR-Cas 

system. Both the sequence of the cas genes of in L. rhamnosus and their genetic 

organization resembles that of L. casei [3], suggesting its inheritance from a common 
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ancestor. Notably, the presence of the CRISPR-Cas system does not seem to correlate 
with the number of genomic islands recognized in these different strains.  

Noteworthy, groups of spacer sequences within the repeat locus are specific for 
each of the clades 3, 4, 5 and 6 (Figure 4, Supplementary Figure 2) and their predicted 
targets (on basis of 100% sequence identity to genes in the NCBI nr database) belong 
to Lactobacillus phages (Lc-Nu, A2, P2 and Lrm1) and plasmids (Lactobacillus casei 
str. Zhang plasmid plca36, Lactobacillus rennini plasmid pREN, Lactobacillus 
plantarum 16 plasmid Lp16C, plasmid pC30il, cryptic plasmid pLJ42, Lactobacillus 
helveticus H10 plasmid pH10 and Lactobacillus salivarius UCC118 plasmid pSF118-
20) (Supplementary Table 2, Figure 4). Remarkably, numerous spacers show sequence 
identity to Lactobacillus rhamnosus phages (Lc-Nu, Pi2, A2) and plasmids (pLR002) 
present in their own genome and/or clade, and several spacer sequences are 
complementary to phages and hypothetical proteins of other L. rhamnosus strains 
and/or clades. For example, 14 different spacer sequences in clade 2 are identical to 
regions of prophage pi2 genes that are found in the same strains whereas 7 are identical 
to L. rhamnosus genes (some of them annotated as integrases) from strains in other 
clades. Overall, only 23 out of 112 of the spacer sequences targeted genetic entities 
from other species (the NCBI nr database) and were not found in the L. rhamnosus 
pan-genome, suggesting that the CRISPR system in L. rhamnosus serves as a 
protection against the entry of mobile genetic elements from the same species. 
Thereby, the L. rhamnosus CRISPR system could restrict the intra strain and intra 
clade genetic exchange events, which could prominently influence clade evolution by 
favoring the acquisition of genetic material from more distant species rather than 
promote the genomic convergence of the L. rhamnosus clades. This concept is also 
supported by the many apparent acquisitions of transporter encoding genes from more 
distant species, like Lactobacillus farciminis, Enterococcus faecalis, Leuconostoc 
kimchii etc. (Supplementary Table 2). 

Core genome evolutionary drift and variome distribution 

The core proteome phylogenetic tree of a species relies on single aminoacid 
polymorphisms (SAPs) of the conserved proteins, which are accumulated over time 
due to spontaneous mutations. Recent whole-genome sequencing has revealed that 
single nucleotide polymorphisms (SNPs) are the most prevalent form of genetic 
diversity among different strains of the same bacterial species [87]. The randomness of 
their occurrence implies that the number of sequence variations between strains of a 
species (SNPs and/or SAPs) can be interpreted as a measure of evolutionary time 
relative to a common ancestor. However, some sequence variations (e.g. SNPs and 
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SAPs) can play a role in niche adaptation and fitness and can therefore be selected by 

the environment and may predominate in specific, niche-adapted clades of a bacterial 

species. For example, the presence of certain SAPs in bacteria has been associated with 

changes in virulence [88], antibiotic resistance [89], metabolism [90] and persistence 

in the host intestine [91]. Patterns of SAPs within core proteome functions were used 

to determine the phylogenetic relationship of the L. rhamnosus strains (Figure 5A), by 

alignment of 1008 orthologous proteins that are encoded in a single copy in the core 

genome of the L. rhamnosus strains.  

 

Figure 5. L. rhamnosus genome based phylogenetic relatedness, (Panel A) based on core proteome 

SAP distribution and (panel B) based on hierarchical clustering of variome gene distribution. The 

scale for the presence-absence tree represents the number of variable OGs the clustering is based on. 

Arrows connecting the same strains of both trees aims at highlighting the common groups of strains, 

which are also marked by the variome based clade numbering (panel B).  

 

This analysis identified a total of 5,127 SAPs within the (single copy) core 

proteome of at least one of the L. rhamnosus strains and allowed the phylogenetic 

clustering of the strains on basis of evolutionary drift of the core proteome. This 

analysis revealed a substantial evolutionary distance between the strains in clade 7 

(Lrh10 and ATCC21052; 5A) and the other 38 strains of L. rhamnosus, whereas strains 

of clades 4 and 8 that are all human isolates are quite closely related.  

This phylogenetic grouping is in agreement with genomic BLAST analysis of 

public L. rhamnosus genomes performed by NCBI, which assigned strain ATCC21052 
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to a subgroup of the species with a 6% variation compared to the other genomes 

available. In contrast, this analysis appears to contradict a recent phylogenetic analysis 

of the L. casei group that included several L. rhamnosus strains [31], and concluded 

that strain ATCC21052 clustered closely together with strain ATCC 53103 (GG). 

However, this latter study employed the sequences of ‘only’ 34 ribosomal proteins 

for the phylogenetic analysis and thus provides substantially lower resolution as our 

analysis that includes 1008 core proteome sequences. Notably, the Human Microbiome 

Project has taken the ATCC21052 strain as a reference for the L. rhamnosus species, 

but our findings imply that this strain is not the best representative of this species. 

Based on the current analysis it would be recommendable to choose representative 

strains of the different clades as a reference gene-set for the L. rhamnosus species, to 

ensure the appropriate representation of its genetic diversity. 

Remarkably, despite the different evolutionary processes that drive the 

phylogenetic discrimination of L. rhamnosus strains on basis of either the core 

proteome SAPs (random mutations without selective advantage) and the variome 

distribution (gene acquisition and loss) (Figure 1), the two phylogenetic trees present a 

highly congruent strain distribution. The variome based tree allowed the recognition of 

8 clades among the 40 sequenced strains, and exactly the same grouping into the same 

8 clades can also be recognized from the core-proteome based tree (Figure 5). The 

congruent evolution of core and variome relationships between strains has implications 

for the evolution of the L. rhamnosus species. The parallel evolution of variome and 

core diversification implies that clade determining gene acquisition and loss events 

have the same evolutionary age as the core-genome discriminating SAPs. This is in 

apparent contradiction with the concept that gene acquisition and loss are strong 

drivers of niche adaptation and commonly represent more recent genome 

diversification events. The possible role of the CRISPR-cas system described above 

may have played a prominent role in this restricted variome diversification, especially 

within the most congruent clades. Notably, this remarkable evolutionary path is 

distinct from the recognizable niche-associated evolution of the taxonomically related 

species L. casei. Similar analyses in this species allowed the recognition of dairy 

environment associated gene loss events that is typical for genome decay in the rich 

environment of milk [5], and which appeared to have occurred independent of the 

evolutionary drift of the core proteome.   

Conclusions 

The availability of forty genome sequences of Lactobacillus rhamnosus has 

enabled us to obtain a better understanding of the functional diversity and evolutionary 
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relatedness of this species, which encompasses many industrially relevant strains. The 

current analysis that focused on the variome associated genes and their distribution 

among clades of strains within the L. rhamnosus species, complements the previously 

presented core genome analysis [29]. 

The species L. rhamnosus is closely related to L. casei and L. zeae, and 

encompasses a genetically diverse group of strains, with a high frequency of 

discriminative polymorphisms in its core genome (SNPs and SAPs) and an impressive 

accessory genome or variome distribution. The comprehensive in silico examination of 

the variome associated functions and their distribution in terms of metabolic and 

regulatory diversity further illustrates the evolutionary diversity of this versatile 

Lactobacillus species that has evolved to grow and persist in a variety of ecological 

niches, including the intestinal tract of humans and animals. Notably, most of the 

strains appear to encode a extensive protein and sugar transport and catabolism 

capacity, which is congruent with their environmental versatility. Nevertheless, several 

genes and operons seem to have been acquired by HGT in some strains or clades that 

encode carbohydrate transport and catabolism functions, but also several other 

industrially important phenotypic traits, like polysaccharide biosynthesis (EPS), 

bacteriocin production, restriction–modification systems and/or bacterial defense 

systems (CRISP-Cas). In addition, other aspects of genomic diversity that may reflect 

niche adaptations can also be recognized, including the diversity of extracellular 

functions putatively involved in host interactions by cell adhesion or modulation of the 

host immune system.  

The application of comparative genome sequencing to determine core genome and 

variome functions provided us with an unprecedented view of genome dynamics and 

adaptive evolution of the L. rhamnosus species. The recognition of the highly 

congruent phylogenetic relatedness of the core proteome and variome distribution 

patterns among the different strains included in this study indicates that HGT played an 

important role in the species’ evolution. The CRISPR-Cas system may have 

contributed to this evolutionary path, by limiting intra-species mobility of genetic 

elements that could counteract evolutionary convergence of the 8 clades recognized by 

the variome distribution patterns. Finally, complementing these in silico analyses with 

phenotypic profiling of the strains of this species can expand our understanding of 

gene-function relationships and targeted genetic engineering strategies can 

subsequently establish the role of specific genes and functions in the adaptation to 

particular niches, where the molecular mechanisms underlying the cross-talk of this 

bacterium with the host intestine mucosa is of particular interest in the context of its 
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use as health-promoting diet ingredient, i.e. a probiotic.  

Materials and methods 

Strain selection, genome sequencing and annotation 

36 different L. rhamnosus strains from the Helsinki University and the Danone 
Nutricia Research Collection were selected based on origin information or AFLP 
classification. The strain selection aimed to cover as much as possible the diversity 
inherent to the species. The type strain ATCC7649 is part of the group of newly 
sequenced strains. A complete list of the selected L. rhamnosus strains and their origin 
can be found in Supplementary Table 1. Strains with a CNCM code have been 
deposited in the Institute Pasteur CNCM public library. In addition, four public strains 
genomes (strains GG, HN001, Lc705, ATCC 21052) were downloaded and processed 
with the same bioinformatics pipeline as the newly sequenced genomes. 

For DNA preparation, 2 ml of overnight culture was pelleted, washed and 
resuspended in 20mM Tris-HCl, pH 8.0, 1mM EDTA, pH 8.0, 8% sucrose, 50mM 
sodium chloride (TES) buffer. Cell lysis was performed with lysozyme (360 mg/ml) 
and mutanolysin (140 U /ml) during 2 h at 37°C, then 300 ul water was added and 80 
ul of 20% sodium dodecyl sulfate (SDS) solution. DNA was extracted using 
phenol/chloroform (1:1) (3x). The DNA was precipitated with isopropanol and washed 
with 70% ethanol. RNAse treatment was performed using 100 ug/ml RNAse (Sigma) 
during 1 hour at 37°C. 

Draft genome sequences of 36 L. rhamnosus strains were obtained (GATC 
Biotech, Germany) using 454 GS FLX sequencing at a sequence coverage ranging 
from 9-22x (see complete sequencing statistics in Supplementary Table 1). Genomes 
assembly was performed using Newbler 2.6 and 2.8 with standard settings. Contig 
sequences of all strains were annotated using the RAST pipeline [92]. Genome 
sequences of L. rhamnosus strains taken from public databases were re-analyzed (gene 
assignments and annotation) using the same procedures to ensure consistency of the 
gene-function predictions for each genome used. 

Orthology estimation and genome comparisons 

The orthology prediction was performed for all genomes (5 public and 35 
sequenced by 454 GS FLX in the present study) using sequence clustering and search 
program Usearch v. 6.0.307 [93] . To define orthologous groups (OGs), all the 
predicted open reading frame (ORF) amino acid sequences of all the strains were first 
ordered by length using the 'sortbylength' command, and then clustered with the 
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'cluster_smallmem' command using identity threshold of 0.5. Thus, the members of 

each resulting ORF sequence cluster shared at least 50% amino acid identity over their 

entire sequence lengths based on the longest sequence. The longest sequence in each 

cluster was chosen as the representative of the orthologous group. The pangenome was 

thus defined as the set of representative sequences of the orthologous groups. The 

ortholog data was managed using R v. 2.15.3 with Biostrings package and in-house 

scripts. 

Since most of the genomes are in a draft state, ORF prediction might have missed 

protein-coding sequences (CDSs). To detect the eventually missing genes, CDSs were 

aligned against each of the genomes using tblastn. CDSs that had a hit with 95% 

identity and query length or had the best alignment on the edge of a contig were 

classified as being present in the corresponding genome. 

Search for L. rhamnosus-specific genes (orphan OGs) 

To identify L. rhamnosus-specific genes we created a database of the protein 

sequences of all completely sequenced bacterial genomes present in the NCBI nr 

database. All known Lactobacillus rhamnosus genomes were excluded from this set. 

The final database comprised of 3,505,217 proteins from 1047 genomes. We compared 

all the genes belonging to Lactobacillus rhamnosus strains to this database using 

BlastP with an initial E-value cut-off of 1e−30, the same value used to create the OG 

matrix. Genes that had no blast hit against any of the proteins in the database were 

considered to be L. rhamnosus specific. The genes specific for the species’ core and 

pan gene sets were analyzed using the same approach. 

Variome classification based on presence-absence of genes 

Genomes and OGs were clustered in R [94] using the complete method based on 

the Manhattan distance of presence - absence matrix. A subset of 10% of core genes 

was added to the variable genome in order to identify the least variable OG clusters. 

The output was visualized with heatmap.2 from the gplots package [95]. 

BRIGS mapping on the strain GG genome 

To identify the variable regions, all genomes were aligned against the strain GG 

genome and visualized using BRIG [96]. Rings were color coded according to the 

variome classification of the strains. ABC and PTS transporters were visualized by 

aligning the genes against the genome and taking the best hit. Contigs mapping to 

multiple regions were all shown in the ring. Repetitive regions in the ring overlap on 

the reference and therefore do not display the repeat. 
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CRISPR identification and characterization 

CRISPR loci and associated cas genes were identified using a combination of 
homology to previously identified cas genes and their corresponding CRISPR repeats 
[86] and by de novo identification using the CRISPR Recognition Tool (CRT) [97]. 
Spacer homologies to foreign genetic elements were assessed using BLASTN [98] on 
two databases: one created with all L. rhamnosus genomes in this study and the NCBI 
complete nucleotide collection nr [99]. Nucleotide conservation between CRISPR 
spacers and corresponding proto-spacers in phages, plasmids and chromosomal 
sequences were visualized using Ugene [100]. 

Phylogenetic tree 

We define the phylogenetic relationship of the various strains from the patterns of 
single-amino acid substitutions of the proteins that belong to the core genome of the 
species and were present in a single copy in all strains (Supplementary Table.2). The 
protein sequences of 1,008 OGs with a single member in each L. rhamnosus genome 
were aligned using MUSCLE [101], which delivered 5,127 positions in the core 
protein sequences with altered amino acid content. These alignments were 
concatenated after which a maximum-likelihood tree was constructed using PHYML 
[102]. 

Metabolic mapping – KEGG 

The draft metabolic network and associated gene–reaction relationships of the pan, 
core and clades’ genomes was constructed using a KEGG automatic annotation server 
(KAAS) [103], according to the KEGG database [104] using the standard settings and 
mapping against 40 typical prokaryotes genomes. Then, manual checking of the 
metabolic maps obtained from the KAAS annotation identified the relevant metabolic 
diversity and gaps. 

When analyzing the L. rhamnosus genes encoding transport functions, the 
substrate specificity of PTSs was predicted based on homology to annotated PTS genes 
(the best hit in the NCBI nr database) and based on their genomic context, focusing on 
genetically linked genes with predicted functions related to enzyme and regulatory 
functions in carbohydrate metabolism. 

Domain annotation 

Identification of proteins containing LPXTG signals (for sortase dependent genes), 
mucus-, fibrinogen- or fibrin- binding, collagen- and Ig-like- domains was performed 
using Interproscan [105] analysis for all pan genome proteins. 
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Bacteriocin detection 

BAGEL3 is an automated pipeline for identifying genes encoding class I and II 
bacteriocins using an identification approach that combines direct mining for the 
encoding gene and indirect mining of genetic context for accessory functions related to 
the production of these bacteriocins and related peptides [106]. 
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Appendix 2. Supporting data: 
Supplementary Figure 1. Core/ pangenome OG saturation. 
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Supplementary Figure 2. Cas genes/ CRISPR architecture in L. rhamnosus strains. 
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Supplementary Figure 3. Genomes alignment to strain GG. Highlighted region in red 

contains an enrichment of carbohydrate transport PTS genes. 
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Supplementary Figure 4. Unique and ORF-an genes of the L. rhamnosus strains. 
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Supplementary Table.1. A general overview of the origin and genome statistics of the 

40 Lactobacillus rhamnosus genomes used in the study: size, GC content, number of 

genes, niche of isolation, sequencing parameters and previous literature. The gene 

locuses names used for GG genome are based on the original locus tag published by 

Kankainen et al. and not the newly assigned tags by NCBI. The original names are still 

there within the Genbank files and are called old locus tag. Table is available for 

download at the Wageningen University Library at: http://library.wur.nl. 

 

Supplementary Table.2. Presence absence map for all orthologous groups (OGs) 

present in the L. rhamnosus strains. Fields representing number of genomes the protein 

is present in size, closest hit in the NCBI database, ATCC 53103 gene number from 

the public databases and whether the genes contains an LPXTG motif are added to the 

table. Genomes order is based on the genetic clades. Table is available for download at 

the Wageningen University Library at: http://library.wur.nl. 

 

Supplementary Table 3. Clade specific OGs. 
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Supplementary Table 4. Predicted peptidase OGs of the L. rhamnosus strains. 

 

Supplementary Table.5. Specific genes for L. rhamnosus strains – listing of OG 

numbers and RAST annotation. Table is available for download at the Wageningen 

University Library at: http://library.wur.nl. 

 

Supplementary Table.6. All identified transporter OGs. Table is available for 

download at the Wageningen University Library at: http://library.wur.nl 
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Supplementary Table.7. KEGG - KAAS created metabolic maps summary. 
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Supplementary Table.8. Bacteriocins, EPS and phages. A. Presence and number of 
bacteriocins identified using BAGEL. Legend: grey = one copy of the gene /strain and red 
>1 gene/ strain. B. Presence and number of EPS clusters and phages identified. Strains are 
organized by genetic clade. Legend: light grey = one copy of the gene /strain, grey = 
between 1 and 10 genes/ strain and dark grey >10 genes/ strain. C.  
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Supplementary Table.9. Selected L. rhamnosus genes and gene clusters associated with an 
effect on human cells by in vitro studies and proteins containing an LPxTG domain 
identified in the L. rhamnosus pan-genome and their domain composition. 

 



	

 



 

 
  

General discussion 

CHAPTER 7 



CHAPTER 7    |  

 

Chapter 7 – General discussion 

 162 

An astonishing microbial diversity is encountered in the intestinal environment 

and its functions are indispensable for the activity of not only the intestine, but also the 

entire human organism (1). Intestinal bacteria can have beneficial effects for the host 

such as the digestion of complex carbohydrates, colonization resistance against 

invading pathogens, maturation of the adaptive mucosal immune system, and the 

production of metabolites, including vitamins, SCFA and essential amino acids (2). 

Therefore, gathering information about the cross-talk between microorganisms and 

their environment is needed to understand our own physiology (3). Among the 

common inhabitants of the human intestine, lactobacilli have been recognized as 

potential health beneficial microorganisms for the human (mammalian) host (4, 5). 

Strengthening of the intestinal barrier, modulation of the immune response, and 

antagonism of pathogens either by the production of antimicrobial compounds or 

through competition for nutrients and/or mucosal binding sites, are only some of the 

suggested ways lactobacilli can benefit their host. Although new techniques continue 

to improve our understanding of the human intestinal interactions, the precise 

molecular mechanisms underlying most of these beneficial activities remain poorly 

understood. Remarkably, while studies have linked the species Lactobacillus 
rhamnosus to all of the health benefits mentioned above (6–13), no comprehensive 

study established whether the effects are strain specific or conserved for all strains of 

the species. 

This thesis is intended to provide further understanding of the effects of (single) 

bacterial strains on human health, an ambition that principally would require the 

analysis of bacterial health benefits in situ (14). However, the complexity of the 

intestinal environment and the lack of appropriate tools to investigate interactions at a 

microenvironment level hamper such in situ approaches, and stimulate the fundamental 

and mechanistic work that can be done in vitro. As shown in Chapter 2, studies 

performed with single strains are convenient mainly because controlled settings allow 

for targeted research and are more probable to generate unambiguous results. Notably, 

such experiments have already given very valuable insights in the molecular responses 

of bacteria to various environmental conditions such as nutrients or immune factors 

from the host (15, 16). Therefore, in vitro research can facilitate the selection of 

effective strains or strain-combinations and design studies to evaluate their health 

effects in animal models and eventually in humans. 

In this context, the line of experimentation followed in this thesis provided a better 

understanding of the genetic and phenotype diversity of L. rhamnosus strains and 

unravelled molecular mechanism of host responses towards strains of this species. 
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Strains of L. rhamnosus can be isolated from various environments, e.g., GI-tract, 

reproductive system, dairy and plant (fermentations). The majority of the phenotyping 

studies presented in this thesis were performed with a set of strains shown to have a 

different genetic profile by AFLP (Chapter 3). Different strategies were employed to 

better understand the adaptation capacity of strains of this species to their environment 

through reviewing their phenotypic diversity, including the profiling of the capacity to 

utilize different carbon sources, exert differential immune-cell stimulation, pathogens 

inhibition and surface property characteristics.  

The use of a broad array of carbohydrate-phenotype arrays (Biolog) (17) can be 

a suitable approach to classify bacterial strains of the same species (18, 19). We show 

in Chapter 3 that phenotyping arrays are providing a valuable method for cataloguing 

bacterial strains, which was shown to partially match their genetic classification by 

AFLP, and provided more direct metabolic and phenotypic information. Use of Biolog 

phenotyping was previously evaluated as a good method for species (20), but not strain 

identification (21, 22). In this thesis, we argue (Chapter 3) that the number of tested 

carbon sources is relevant, therefore an advanced understanding on a species’ 

metabolic capacity repertoire would allow for the development of a more concise 

carbon-utilization-based strain identification method, which has a similar 

discriminatory efficiency as the genetic fingerprinting methods for strain typing and 

classification (Chapter 3) (23). All L. rhamnosus strains have in common the ability to 

use 14 carbon sources that can be considered to be highly available in the intestine and 

diet, and encompass mono, di- and oligo- or polysaccharides. Profiling of the 58 

differentially used carbon sources led to the classification of strains in three metabolic 

clusters that are partially coinciding with the AFLP-based genetic grouping, indicating 

an important role for carbohydrate utilization in the species’ evolution. Analogously, 

genes involved in carbohydrate utilization, especially transporters, dominate the 

species variome (Chapter 6). Metabolic grouping appears unrelated to the recorded 

origin of isolation of the strains, showing either that other ecological pressures caused 

the group separation, or the difficulty to record the real environmental fitness of an 

environmentally promiscuous bacterial species like L. rhamnosus. The second 

hypothesis could be well supported, considering that previous genetic diversity studies 

illustrated this species’ adaptation patterns to a diversity of environments (24). 

Currently marketed probiotic strains of L. rhamnosus classify into the three 

different metabolic groups. A large number of plant-derived carbohydrates are used by 

close relatives of the type strain (ATCC 7469), while isolates more related to strain 

HN001 have an increased peptidase repertoire, a characteristic of dairy strains. Isolates 
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belonging to the third group, that includes strain GG, lack the ability to use several 

plant-derived carbohydrates but maintain the proteolytic repertoire. Genome reduction 

by loss of metabolic genes was observed in the related species L. casei (25), in isolates 

that were adapted to the dairy environment (26). A similar phenomenon could possibly 

be deduced from the genomic content and phenotypic characteristics of GG-related 

strains of L. rhamnosus, which may have lost metabolic capacities due to their long-

term use in the dairy environment over the last 20 years (27).  

The carbohydrate utilization profiling also provided information on carbon 

sources that could function as prebiotics for certain L. rhamnosus strains (Chapter 3). 

For instance, out of the 25 strains, HN001 is able to use the largest number of carbon 

sources (42) while strain GG displayed higher growth efficiency on a reduced number 

of carbohydrates compared to other strains. Several carbohydrates could be utilized by 

only few strains (less than four), e.g., D-galactonic acid-γ-lactone, 2-deoxy-D-ribose, 

dihydroxyacetone, L-arabinose and maltose. Dulcitol, maltitol and gentiobiose 

appeared to be utilized by only a single strain. 

Notably, 11 out of the 25 strains tested cannot use L-rhamnose for growth in 

either API50 or Biolog phenotyping, while their genomes still appear to encode the 

complete operon predicted to be involved in this phenotypic trait (Chapter 3, Chapter 

6). This is remarkable since this carbohydrate can be considered as the discriminator 

for the name of the species. Taken together, it can be proposed that a so-far 

unidentified mutation of the rhamnose utilization operon is responsible for the 

inactivation of this phenotype in these strains (24). 

Genome sequencing for 40 diverse L. rhamnosus strains complemented the 

phenotyping studies. Sequencing followed by gene annotation generated a large 

amount of information about the evolution of a microbial species that can be used to 

explain and predict discriminating physiological and other phenotypic traits that are 

strain specific rather than common to the members of the species. As presented in 

Chapter 6, L. rhamnosus strains are characterized by a large genetic diversity, 

hallmarked by carbohydrate transport and utilization, proteolytic activity, bacterial 

immunity systems, regulatory systems and a large array of surface molecules that are 

potentially involved in attachment and communication with the host. This inherent 

genetic diversity is in agreement with a versatile species that has the ability to survive 

in very different environments (28), which is a characteristic shared with the species L. 
plantarum, and which is also reflected by the relatively large genome size of both these 

species within the Lactobacillus genus (29). 
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Genome analysis with the automated bacteriocin mining software Bagel 

revealed the presence of six potential bacteriocin production systems of which only 

one appeared to be conserved in all strains. The other five systems appeared to be 

variably present in the L. rhamnosus strains (this thesis, Chapter 6) and the possible 

involvement of this particular genetic variation in differential inhibitory effects of 

individual L. rhamnosus strains against pathogens was evaluated experimentally. To 

this end, pathogen inhibition assays were performed using culture supernatant from L. 
rhamnosus strains in well-diffusion assays targeting five candidate pathogenic bacteria, 

i.e., Listeria monocytogenes, Salmonella enteridis, Staphylococcus aureus, Escherichia 
coli and Pseudomonas aeruginosa. The strongest pathogen-inhibitory effects were 

observed with supernatants obtained from the strains Lrh044, Lrh139, Lrh141, and 

with S. enteriditis and L. monocytogenes as target pathogens. However, the inhibitory 

effects did not appear to correlate with the presence of any of the predicted bacteriocin 

production systems, thereby failing to pinpoint a role of the bacteriocin genes in this 

phenotype. However, since the expression of the bacteriocin clusters in individual 

strains was not evaluated in this study, existing correlations may have been obscured 

by differential regulation of bacteriocin expression in the different strains encoding 

them, which may include previously reported variability of quorum-sensing mediated 

control of bacteriocin production by lactic acid bacteria [1, 2]. 

The remarkable synchronicity between strain phylogeny (studied by core gene 

conservation) and genetic diversity (presence – absence of genes) proposes that unlike 

other lactobacilli, evolution of this species is highly dependent on horizontal transfer 

events from other species and that inter-species genetic information exchange only 

contributes to a limited extent to its evolutionary differentiation. This characteristic 

may have a molecular explanation in the clustered regularly interspaced short 

palindromic repeats (CRISPR)/cas system, which are hypervariable loci widely 

distributed in bacteria and archaea, that provide acquired immunity against foreign 

genetic elements (34). In L. rhamnosus, the locus was found to be acting primarily 

against phages, transposases, and plasmids of the same or closely related strains. 

Nevertheless, only about half of the specificities for the CRISPR spacers could be 

identified, due to the limitations of the current knowledge on the mobile elements of 

lactobacilli. An overview of CRISPR spacers belonging to LAB species showed a 

similar profile to the one identified in L. rhamnosus, with about 75% of the sequences 

being mapped to phage sequences, and the remaining sequences mapped to either 

plasmids or chromosomal genes (35). Compared to our study of 40 strains of a single 

species that allowed the mapping of 112 of the overall 245 spacers, the previously 
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reported generic analysis of LAB spacer-mapping that included 11 LAB species, could 

only map a much smaller number of spacers relative to the number of studied species 

(35), leaving much room for further study. The CRISPR-mediated immunity could be 

of significant industrial interest since industrially relevant strains could be adapted to 

be resistant to phages known to exist in the industrial environment by CRISPR 

mediated immunity acquisition (36). This could provide an effective strategy for the 

development of robust next-generation starter cultures with increased industrial 

resilience. 

The analysis of strain phylogeny based on core genes variation indicates that the 

group including strain HN001 was probably the last to emerge, preceded by the group 

of strains that contains strain GG. The recently discovered mucus binding pili (37) 

found in multiple strains of the GG genetic clade suggests that this clade might be a 

specialized intestinal group of strains, a finding that was also reinforced by the results 

of the carbohydrate utilization phenotype characterization (this thesis, Chapter 3). 

Harnessing genomic diversity; the quest for phenotype effector molecules 

Genotype phenotype matching was previously used successfully, providing 

functional annotations to health related proteins. The approach is also suitable for the 

identification of genes involved in complex phenotypes like strain-specific 

immunomodulation, as was illustrated by the identification of L. plantarum genes 

involved in modulation of responses in dendritic cells (38) and peripheral blood 

mononuclear cells (39). However, the efficacy of the procedure is very much enhanced 

by the presence of an evenly spread, but substantial phenotypic variation between 

strains and requires a relatively low level of experimental noise (e.g. high 

reproducibility of phenotypic outcomes). 

Association analysis for genes and phenotypes, using low-pass genome 

sequences of a subset of the strains tested, revealed candidate operons for the 

utilization of L-Sorbose and α–Methyl–D–Glucoside, discriminating sugars that allow 

for separation of the metabolic groups (Chapter 3). Genetic engineering is an 

established approach to determine the functional properties of genes, and has been 

extensively used to provide proof of function of genes, for example through the 

characterization of expression or deletion or (over-)expression mutants (18, 40–43). In 

this thesis, the genes predicted to encode the utilization capacity for the discriminative 

sugars Sorbose and α–Methyl–D–Glucoside was confirmed using a complementation / 

expression strategy, employing heterologous plasmid-borne expression of the 

candidate operons under control of their own promotors, in strains that lack these 

operons (Chapter 3).  
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The relevance of L-Fucose metabolism in intestinal physiology is exemplified in 

Chapter 4 (44). Notably, fucose display on the surface of bacteria might stimulate 

bacterial recognition by immune cells since dendritic cells have specific receptors that 

recognize terminally linked fucose moieties (45). Therefore, bacterial strains with the 

capacity to produce surface glycans that have fucose incorporated are likely to be 

differentially recognized compared to non-fucosylated bacteria. Moreover, the body of 

evidence supporting a role for L-Fucose release and metabolism in intestinal 

persistence of bacteria is increasing (46). The core genome of L. rhamnosus is 

predicted to encode two fucosidases, which are enzymes involved in the release of 

fucose from environmental oligo- and polysaccharides. The carbohydrate utilization 

profiling indicated that L-Fucose was among the carbohydrates differentially utilized 

by the L. rhamnosus strains, which allowed us to identify a candidate operon 

responsible for this phenotype (Chapter 4). The role of this operon was investigated by 

the construction of deletion mutant for the fucosyl kinase (fucK), a gene that appeared 

to be unique for the species L. rhamnosus and is part of the operon and predicted to be 

essential for the L-Fucose catabolic pathway. However, although the phenotype of the 

mutant strain clearly supported the role of the fucose kinase function in the efficient 

utilization of L-Fucose as a carbon source for fermentation and growth, this function 

appeared to be redundant in L. rhamnosus GG since the mutant strain could in time 

reinstate L-fucose utilization albeit with a lower efficiency as compared to the parental 

strain. 

Bacterial fitness studies in highly variable environments have shown that 

environmental flexibility and robustness can in part be achieved by genetic redundancy 

of critical functions, where the functional failure of a specific gene product through 

mutation or environmental challenge can be compensated by duplication of such 

function using either a very similar or quite distinct gene duplicate that can exert the 

same function (47). The evidence obtained using the fucK mutant strain provides 

support for the redundancy of the genes involved in fucose utilization in L. rhamnosus 

where the fucose kinase function can be compensated by the expression of an 

alternative (unidentified) gene and the additional L-Fucose utilization functions present 

in the operon have potential homologs in the genome.  

Much effort has been given to the development of optimal immune models to 

distinguish strains of the species L. rhamnosus on basis of their immunomodulatory 

capacities. Several published models that were successfully employed with other 

species revealed no or limited variation between different strains of L. rhamnosus 
(Figure 1). Below a short summary of the models where strains showed uniformity and 
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therefore couldn’t be used in the genotype – phenotype matching is given. The immune 
response of different strains of this species was addressed in vitro, in co-culture with 
immune cells, which were either stabilized cell lines (monocytes, macrophages) or 
primary cells (neutrophils, monocytes, B and T lymphocytes) isolated from blood.  

In contrast, in Chapter 5, PBMC stimulation assays revealed considerable 
diversity in strain specific cytokine induction capacities. Gene trait matching can 
reveal candidate genetic markers involved in this difference, but verification of such 
associations by genetic engineering (expression or deletion derivatives of natural 
strains) is required to establish the role of such candidate immuno-effector molecules. 
Identification of such effector molecules can drive the selection of strains with 
enhanced functional capacities on basis of their molecular characteristics (e.g., effector 
molecule expression), and provides product quality control criteria that are based on 
molecular insight in the working mechanisms of the strains and the presence of the 
identified effector molecule in a product, rather than on the number of viable cells 
administered, which currently is the only functional specification provided to the 
consumers of probiotic products. It has been proposed that cell surface bound polymers 
and/or polysaccharides provide concealment of bacterial immune stimulatory ligands 
from the host immune system (43, 53–55), which may explain why human epithelial 
cells did not differentially respond to the different L. rhamnosus isolates. In addition, a 
generally conserved immunosuppressive capacity of L. rhamnosus could also be 
responsible for the immune inactivity of the strains of this species in some of these 
assays. L. rhamnosus cells produce on their surface, and partially shed to their 
environment, some anti-inflammatory molecules, including the major secreted proteins 
that derive from peptidoglycan hydrolases Msp2 (p40) and Msp1 (p75), which were 
shown to reduce cytokine production in epithelial cell lines (56) and mouse tissues ex 
vivo (57).  

While all L. rhamnosus strains encode the anti-inflammatory compounds Msp1 
and Msp2 (57) (this thesis and (24)) and induce similar cytokine production levels in 
epithelial and immune cell lines (this thesis and (58)) that were not previously 
stimulated (this thesis and (59)), there may still be other (un)known components that 
play a role in the differential immune recognition of L. rhamnosus strains. The strain-
specific extracellular polysaccharide (EPS) production in L. rhamnosus could in part 
be responsible for this phenomenon. In L. plantarum, deletion of all four cps encoding 
gene clusters led to increased toll-like receptor (TLR)-mediated signalling of the 
mutant strain (43).  
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Table 1. In vitro models and their results in testing strain variation in Lactobacillus 
rhamnosus strains. 

 

L. rhamnosus strains are predicted to encode two to four different loci that are 

predicted to be involved in exopolysaccharides production, which may in part explain 

their differential immune-modulatory capacity. In addition, only some strains contain 

genes encoding mucus- and fibrinogen-binding surface proteins (this thesis, Chapter 

6), which may lead to differential binding to mucus or epithelial cells.  This phenotypic 

variation of binding to mucus (37, 60, 61) and epithelial cells (6, 8) has previously 

In vitro models CK Result Ref. 

Co- culture CaCo2 

epithelial cells with 

L. rhamnosus cells 

IL-8 
Strains and supernatants 

are not differentiated. 
[3] 

Co-culture HT29 

epithelial cells with 

L. rhamnosus cells 

TNF-α, IFN-γ, 
IL-10, IL-17,  

IL-12 

Strains and supernatants 

are not differentiated. 
[4] 

Co-culture THP1 

monocytes with L. 
rhamnosus cells 

NFkB activity Hyper variability. [4] 

Co-culture THP1 

PMA-stimulated 

macrophages with L. 
rhamnosus cells 

NFkB activity Hyper variability. [5] 

Co-culture TNF-α 

activated PMA-

stimulated THP-1 

macrophages with L. 
rhamnosus cells 

NFkB activity Hyper variability. [6] 

Co-culture THP1 

macrophages with L. 
rhamnosus cells 

Phagocytosis 

assay using 

Phrodo. 

Strains and supernatants 

are not differentiated. 
[7] 

Co-culture peripheral 

blood mononuclear 

cells (PBMCs) 

IL-1, IL-8,   

IL-10, IL-12, 

TNF-α, IFN-γ. 

Variation observed only 

for IL-1, IL-10 and TNF-α. 
[8] 
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been reported and may influence immune or epithelial cell recognition as well as the 
persistence of strains in the intestinal tract. 

Lessons from uniformity in L. rhamnosus 

Evolution is driven by the ‘universal’ availability of genetic information 
combined with environmental fitness selection, leading to the increased abundance of 
better-adapted variants of a species.  Thereby environmental selection can be 
considered to provide a filter for genetic information that supports fitness. 
Consequently, bacterial genomes can be interpreted as a record of environmental 
conditions, and genomic uniformity can thus be seen as the resultant of continuous and 
consistent environmental conditions that drive the selection of clonal populations 
characterized by gene-loss with optimal fitness for the most important 
changes/fluctuations of the niche they inhabit (62). It was shown that with a relieved 
selective pressure, Lactobacillus species tend to lose genes, giving rise to strain 
specific differences and environmental differentiation of lineages of strains within the 
species (63, 64). It is therefore important to understand under which conditions the 
environment exerts strong and variable, or weak and consistent selective pressure on 
bacteria, which may drive evolutionary diversity, and clonal populations and gene loss, 
respectively. 

In our evaluation of phenotypic diversity among strains of the species L. 
rhamnosus, many phenotype differences between strains were statistically 
insignificant. These evaluations span a wide range of characteristics, including surface 
properties (hydrophobicity, auto-aggregation), immune recognition by epithelial cells 
(Figure 1) or macrophages (Table 1) and metabolic properties like utilization of a 
particular set of carbohydrates (Chapter 3). 

The genes encoding the capacity to utilize D-Ribose, N-Acetyl-D-Glucosamine, 
D-Galactose, D-Tagatose, D-Trehalose, D-Mannose, α-D-Glucose, L-Lyxose, Salicin, 
D-Mannitol, L-Arabinose, 2-Deoxy-D-Ribose appear to be essential for the survival of 
L. rhamnosus strains in their diverse habitats and were universally conserved among 
members of the species (Chapter 6). While this is understandable for some of these 
carbohydrates that are frequently encountered in a variety of environmental niches, 
some others such as D-Mannitol, D-Tagatose, D-Trehalose, L-Lyxose, Salicin, are 
considered to be present only in small amounts and are predominantly associated with 
plant-associated habitats. The conservation of these phenotypic capacities and their 
encoding genes is quite interesting and might be a reflection of the regular recurrence 
of all L. rhamnosus lineages in the plant environment. Bachman et al. described 
elegant experimental evolution experiments that illustrated the genetic adaptation 
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(termed domestication) of plant-derived Lactococcus lactis to the dairy environment, 

showing that typical plant-environment related functions were suppressed during the 

adaptation, leading to adapted variants that converged to phenotypic characteristics that 

are typically found in isolates of the same species that have been cultured for an 

extended period in the dairy environment (66). Analogous experiments may elucidate 

the adaptations of L. rhamnosus isolates when they are cultured for extended periods in 

a specific habitat, to obtain a clearer understanding of the functions in this species that 

determine habitat-specific fitness. 

The consistency of cell surface properties of different strains of L. rhamnosus in terms 

of aggregation and hydrophobicity (Figure 1) implies a high degree of conservation 

among enzymes and pathways involved in cell wall biosynthesis and turnover. This is 

agreement with the observation that all genes with an annotation that implicates their 

role in cell wall formation and modification are among the core genomic functions of 

the L. rhamnosus species (Chapter 6). Conversely, one of the functional categories that 

display a considerable degree of strain-specific genomic variation is the category of 

cell-surface proteins, which suggests that these functions play a minor role in the 

determination of cell surface characteristics that lead to aggregation, or modulated 

surface hydrophobicity.  

L. rhamnosus strains also appear to have a universally conserved pyruvate 

dissipation capacity, which is in agreement with the consistent acid production profiles 

of the strains (Figure 1). 

After overnight growth on media containing excess concentrations of glucose, 

all L. rhamnosus strains tested produced similar levels of acetic acid (42±3 mmol*L-

1), D-lactic acid (5.5±1 mmol*L-1), L-lactic acid (214±22 mmol*L-1), and did not 

produce detectable levels of butyrate or propionate. This relatively inflexible 

fermentative capacity of L. rhamnosus could reflect the importance of this metabolic 

behaviour for the bacterium in any environment, being dairy, plant or host. In the 

intestine, carbohydrates are used for anaerobic fermentation and lead to production of 

fermentation end products, e.g., short chain fatty acids (SCFA). These organic acids 

directly impact the intestinal milieu by lowering the local pH and serving as an energy 

source for both the host and other bacteria (65). 
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*DL - detection limit 

       Figure 1. Phenotypic traits in L. rhamnosus (heatmap). Data is processed by mean averaging, in order 
to make it comparable between different methods. While surface properties and metabolism traits 
show very little variation, strains have diverse pathogen inhibition effects that can be used in a gene 
trait matching analysis.  
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Future directions 

Insight into the mechanisms by which bacteria can affect human health can 
contribute considerably to the improvement of probiotics as functional foods, which is 
needed to strengthen the scientific support of health claims associated with such 
products that are currently subjected to stringent evaluation by legislation (67). 
Selected strains of L. rhamnosus have been shown to confer health benefits in 
experimental animal models (57, 68, 69) as well as in human clinical trials (10, 32, 70–
72), although some of these human trials have presented contrasting outcomes, for 
example in the case of prevention of antibiotic-associated diarrhea (73) and reduction 
of atopic dermatitis risk (74–78). Both the literature and the research described in this 
thesis support that effects of probiotics are highly dependent on the strain’s properties. 

Currently identified molecular mechanisms by which L. rhamnosus probiotic 
strains affect their hosts do not fully explain their reported probiotic health benefits. 
The exploration of L. rhamnosus genomes in this thesis revealed several tempting 
candidates for further research. Large surface proteins are primary candidates for 
immune modulation (79, 80) as they are most likely accessible at the cell surface and 
can therefore readily be recognized by immune cells. The same protein category is also 
potentially involved in recognition of surfaces and may play a role in cell-adhesion as 
well as biofilm formation (81). The protein tentatively assigned the name ‘Potential 
epithelium binding’ (PEB) is the largest gene of the species and specific for 17 L. 
rhamnosus strains. It contains 25 DUF1542 domains that are associated with adhesion 
and protection from antibiotics (82, 83). Another large surface exposed protein is 
LGG_02923 that contains four copies of a leucine rich repeat-domain, which is rare 
among prokaryotes but has been proven to be essential for the virulence process of 
some pathogens, including Yersinia pestis and Listeria monocytogenes (84–87). 
Glycan hydrolases are abundantly identified in the core genome, some of these 
functions may influence immune modulation by modifying surface glycans structures 
that shield bacteria from immune recognition, or may contribute to mucus degradation 
that potentially is of importance in the intestinal habitat (88). The comparative 
genomics study also identified several novel bacteriocins and exopolysaccharides 
clusters that could have industrial applications in the dairy industry. Microbial 
exopolysaccharides (EPSs) in situ produced by lactic acid bacteria (LAB) can 
contribute to the texture of fermented dairy products such as yoghurt or cheese (89–
91). In addition, bio-preservation by fermentation with antimicrobial peptide producing 
strains may contribute to the prevention of growth of spoilage and pathogenic 
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microorganisms, thereby contributing to product shelf life and safety. Adhering to this 
scenario, the use of lactic acid bacteria as a source of in situ produced antimicrobial 
compounds has been growing in the last decades as a natural method of food 
preservation (92, 93). Moreover, some reports imply that bacterial antimicrobial 
peptides may also play a role in signalling to host cells, which is consistent with the 
identification of several genes within the antimicrobial peptide encoding plantaricin 
cluster in L. plantarum as one of the effector genes in immunomodulation (38, 94). We 
also propose that attention should be given to functional studies on CRISPR spacers 
acquisition in this species, for which half of the sequences could be mapped to phages, 
plasmids and other mobile genetic elements, whereas the origin of the other half of the 
sequences captured in these loci remains unknown and may provide novel insight in 
(the lack of) genome mobility between strains this species. Moreover, the CRISPR 
system offers the possibility for immunization to phages that could support the 
formulation of starter cultures with broad spectrum phage-resistance, which is of clear 
relevance in an industrial setting since phage predation can interfere with the industrial 
performance of starter cultures (36). 

The knowledge derived from the carbohydrate fermentation studies described 
here may be a starting point in the development of synbiotic concepts based on L. 
rhamnosus strains with desired health promoting properties. The combined 
administration of a probiotic strain together with a carefully selected growth-substrate 
could provide a competitive advantage to the probiotic strain relative to the 
endogenous intestinal microbes or even strains of the same genus (95).  

When it comes to selection of new strains for in vivo research, extensive 
comparative studies should be done beforehand, because metabolic properties and 
effects on the immune system can vary considerably within a species (97–100). 
Moreover, despite recent breakthroughs (37, 101–103), the precise mechanism of 
action of individual strains is mostly unknown, preventing the selection of more 
effective strains on basis of a functional parameter. Nevertheless, current studies (38, 
39, 104), including those presented in this thesis suggest that specific in vitro assays 
can provide a foundation for the rationalized selection of candidate strains for further 
exploration. In the context of this thesis, the metabolic capacities like fucose utilization 
and EPS production could be characteristics that contribute significantly to the survival 
and persistence in the intestine and should be taken into account when evaluating 
strains with potential probiotic activity (53, 105). 

Genetic and metabolic comparisons also identified strains with properties that 
are substantially different from both the type strain and those currently used as 
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probiotics, e.g., GG and HN001, which are interesting strains to evaluate in terms of 

their industrial characteristics and possible health benefits. Strain ATCC 8530, a beer 

isolate, is unique by encoding only two strain specific genes, the pediocin pedB and a 

thioredoxin txnX, which could be part of the lifestyle adaptation of this strain. The 

bacteriocin may help to prevent competition by other bacterial species, while 

thioredoxin may contribute to tolerance to oxidative stress encountered in the beer 

environment (106). Interestingly, oxidative stress response related functions were 

induced upon ethanol exposure of L. plantarum (107), corroborating that these stress 

associated functions could play a role in the adaptation of L. rhamnosus to alcoholic 

fermentation conditions, like the production of beer or wine, and underpinning the 

potential added value of the thioredoxin system in this strain. The impact these genes 

might have for the functioning of this strain in alcoholic fermentations (beer, wine or 

sake) or even dairy environments could be tested by engineering of these genes in this 

strain (mutation) or other members of the L. rhamnosus group (heterologous 

expression) or by verification of their function by complementation of mutations in 

model species such as E. coli or Lactococcus lactis (108). 

The ability of bacterial strains to displace and inhibit pathogens is significant 

both for industrial application, as shown above, as well as therapeutic manipulation of 

the endogenous microbiota (109, 110). In some cases, mixing strains that produce 

different antimicrobial compounds may prove to be an even better approach to 

suppress intestinal pathogens. This is exemplified by the finding that a mixture of 

probiotic species and strains was more effective at inhibiting the enteric pathogens 

Clostridium difficile, Escherichia coli and S. typhimurium as compared to its 

composing constituents, when tested at approximately equal concentrations in vitro 

(31). Notably, L. rhamnosus strains Lrh110, Lrh044, Lrh138 and Lrh141 could be 

shown to exhibit an increased ability to inhibit the growth of the enteric pathogens S. 
enteriditis, E. fecalis and L. monocytogenes (Figure 1). The candidate genes underlying 

these activities were identified by gene trait matching in silico, and encompassed genes 

that were annotated as hypothetical proteins. Their functional elucidation would be 

best served by the construction of mutant strains and their functional testing in 

pathogen inhibition assays in vitro, and eventually in vivo in an infection model in 

animals.  

While much evidence of probiotics mode of action was investigated in vitro, 

there is a large gap between the currently used in vitro models and the complexity of 

the whole organism. The consequence of this is that some molecules that appear very 

efficient in the laboratory have a minimal impact when evaluated in animal models or 
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clinical settings. Moreover, translation of findings in animal models to efficacy in 
humans remains quite challenging and frequently fails, which may be due to many 
factors, including disparity between the animal and human metabolism and immune 
system. Reliable experimental systems that are derived from humans and have 
predictive value are currently considered with the aim to at least in part replace the 
animal model systems,.  

In the current work, we realized the need for more suitable diversity screening 
models when only a single immune model led to the determination of results of 
sufficient diversity among the strains tested to enable gene trait matching (Table 1). 
Similarly to the pathogen inhibition variation, gene trait matching on basis of the 
variation in cytokine production profiles induced in immune cells by individual strains 
led to the identification of several candidate genes that may encode the effector 
molecules involved, including genes encoding cell-surface proteins, proteases, glycan 
hydrolases and bacteriocins. However, the postulated role of these genes in modulation 
of immune cell phenotype remains to be further validated in the laboratory by genetic 
engineering approaches.  

During the last few years, innovative in vitro testing methodologies have been 
developed that could potentially reduce the gap between the in vitro screening models 
and the in situ situation. One of these systems employed the in vitro apical stimulation 
with bacteria of whole human intestinal mucosal explants that can be kept in culture 
for a relatively short period of time (100). The predictive value of this and similar 
systems needs to be further established and also aspects of its screening throughput 
need further attention, but this approach may offer an attractive alternative to immune 
assays on basis of blood-derived cells or other more artificial and highly simplified in 
vitro models that are currently available Another high potential system in this context 
could be constructed on basis of intestinal stem cells that can be cultured in vitro to 
form multi-cellular and differentiated organoids (111–113) that may better reflect the 
complexity of the human epithelium in the intestinal mucosa. 

The novel developments in in vitro screening models that may more reliably 
reflect the in vivo situation holds great promise for the more reliable identification of 
bacterial molecules of probiotic and/or beneficial commensal strains that are directly 
involved in strain-specific host-interaction phenotypes. Such more reliable 
measurements can serve as input for gene-trait matching approaches to identify the 
bacterial genes that encode the functions responsible for these strain-specific effects. 
Alternatively, approaches referred to as transcriptome trait matching may also allow 
the identification of functions that are conserved among different strains of a species 
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but play a role in the host interaction potential of individual strains on basis of their 
differential level of expression in different representatives of the species. This 
approach has recently been illustrated by the identification of L. plantarum genes that 
contribute to the survival of this species under intestinal conditions (114, 115) and may 
hold promise for the elucidation of effector molecules and mechanisms underlying 
other complex and strain-specific host modulation phenotypes.  
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Thesis summary 
The use of microbes in the preparation and conservation of human food raw-

materials has been a common practice for millennia. For example, the prehistoric 

Egyptians brewed beer and the Greeks had a high appreciation for wine. Likewise, 

ancient Japanese miso and shoyu breweries were widespread and visited daily. 

Likewise, fermented dairy products have made a major and long term contribution to 

the human diet and have been proposed to extend the lifespan of the Bulgarian 

population, a proposition that was harnessed by Ilya Ilyich Mechnikov through the 

isolation of Lactobacillus delbrueckii subsp. bulgaricus, the bacterial species used in the 

production of yoghurt, where it acts in concert with Streptococcus thermophilus. 

Fermentation plays an important role in our foods, where it can be exploited in 

the form of fermented foods, but can also lead to food-waste by spoilage of food 

products. Microbial fermentation provides us with basic food products, like 

yoghurt, cheese, and bread. However, the mechanisms underlying fermentation 

was not understood until the groundbreaking discovery of the involvement of 

microorganisms by Louis Pasteur and Robert Koch in the latter part of the 

nineteenth century, which provided the foundation for the fermentation research 

that followed. In modern microbiology, the discovery that single bacterial strains 

can modulate various functions of the host’s intestine has led to the concept of 

probiotics – live microorganisms that, when administered in adequate amounts, 

confer a health benefit on the consumer (World Health Organization, 2009). 

Bifidobacterium and Lactobacillus are the most well-known probiotic genera and 

are also among the commensal members of our intestinal microbiota. Various 

representative species of these genera, like Bifidobacterium lactis, Lactobacillus 

plantarum, and Lactobacillus rhamnosus, encompass several strains that are 

marketed as probiotics. Despite recent advances, we have yet to discover the 

mechanisms by which these microbes are interacting with our intestine and the 

diversity of host responses they can elicit. 
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In order to uncover some of these mechanisms, this thesis explores the 

diversity of Lactobacillus rhamnosus, a species from which strains are studied for 

their anti-inflammatory, allergy, and diarrhea preventing effects. The work 

combines observations on the behavior of the bacteria in a simplified laboratory 

setting (this thesis, Chapters 3, 4 and 5) with genomic information obtained by 

sequencing (Chapter 6) with the aim to pinpoint genes that could be relevant for 

bacterial survival and metabolic capacities. 

In Chapter 3 we analyzed the repertoire of carbohydrates that L. rhamnosus 

strains can use for growth. The 25 strains we investigated cluster into three main 

metabolic groups, of which two encompass generalists that were predominantly 

isolated from dairy or plant origin, whereas the third group mainly gathered 

isolates from the host intestine. In addition, we could discern carbohydrates that 

could potentially be used in synbiotic concepts (combination of probiotics and non-

digestible carbohydrates or prebiotics) based on their selective stimulation of one 

of the metabolic groups, and/or individual strains. This information can be 

employed by the food industry in strain selection procedures for different food 

applications, including health promoting synbiotics, as well as selected fiber 

degradation systems for organic acid production.  

Immune stimulation of the human host as well as other phenotype 

characteristics of genetically diverse strains were investigated in vitro, some of 

them displaying uniformity within the strain collection (Chapter 7). Information 

concerning bacterial phenotype-uniformity is relevant since it can pinpoint 

microbial functions that are of importance for the ecosystem-fitness of the species. 

Conversely, immune modulation by the L. rhamnosus strains displayed significant 

variability when bacteria were co-cultured with blood-derived immune cells, 

enabling the classification of the strains in four groups with distinct profiles of 

immune modulation capacity (Chapter 5). Immune-profiling is of interest in the 

light of clinical applications, where it is envisioned that pro-inflammatory strains 

may boost vaccine responsiveness, while anti-inflammatory strains can serve as 
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therapeutic tools for intestinal inflammatory diseases. 

Comparative genomics of 40 strains of Lactobacillus rhamnosus revealed 

extensive genomic diversity and suggested a role of the CRISPR-Cas system as a 

genome evolution driver. The variable genes encompassed genes of potential 

technological relevance (bacteriocins, hydrolases, exopolysaccharides production), 

including those that are predicted to be involved in the interaction with the host 

(Chapter 6). 

Phenotypic and genotypic profiling analyses congruently revealed that 

carbohydrate metabolism and transport is essential for this species’ adaptation to 

the environment. Genotype–phenotype correlation analysis enabled us to fill some 

of the gaps in our understanding of gene functionality in this species. Particularly, 

the impact of carbohydrate utilization has a large impact in species adaptation, and 

some of the gene functions discovered could be confirmed by engineered 

expression or deletion of the identified genes. This is illustrated in Chapter 3, 

where the function of genes predicted to be responsible for the utilization of two 

metabolic-group discriminating carbohydrates, L-Sorbose and α-D-Methyl 

Glycoside, could be confirmed, and in Chapter 4, where the role of the fucosyl 

kinase encoding gene in the metabolization of L-fucose was established.  
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Samenvatting 
Het gebruik van microorganismen voor de bereiding en conservering van voedsel-
grondstoffen is al millenia lang een gewoonte van vele bevolkingen. Bijvoorbeeld, de 
prehistorische Egyptenaren brouwden bier en de Grieken hadden een grote waardering 
voor wijn. Ook traditionele Japanse miso en shoyu brouwerijen waren wijd verspreid 
en werden dagelijks bezocht. Ook gefermenteerde zuivelproducten leveren al millennia 
lang, een belangrijke bijdrage aan het humane voedingspalet. Aan het begin van de 
vorige eeuw werd gesuggereerd dat de levensduur van de Bulgaarse bevolking 
verlengd werd door de consumptive van gefermenteerde zuivelproducten, een 
suggestive die door Ilja Iljitsj Mechnikov werd uitgebaat door de isolatie van 
Lactobacillus delbrueckii subsp. bulgaricus, de bacterie die gebruikt wordt bij de 
productie van yoghurt, waarin deze bacterie samenwerkt met Streptococcus 
thermophilus. 
Fermentatie speelt een belangrijke rol in onze voedselvoorziening, waar het kan 
worden uitgebuit bij de productie van gefermenteerde voedingsmiddelen, maar waar 
het ook kan bijdragen aan verlies van voedingsmiddelen doordat het bederf 
veroorzaakt. Microbiële fermentatie levert ons basale voedingsmiddelen, zoals 
yoghurt, kaas en brood. Maar hoe fermentatie eigenlijk werkt werd niet begrepen, tot 
de baanbrekende ontdekking van de rol van micro-organismen door Louis Pasteur en 
Robert Koch in het laatste deel van de negentiende eeuw, die de basis verschafte voor 
het fermentatie onderzoek dat volgde. De ontdekking dat specifieke bacteriestammen 
verschillende functies van het slijmvlies van de darm van de gastheer kunnen 
beïnvloeden heeft in de moderne microbiologie geleid tot het concept van probiotica - 
levende micro-organismen die, indien ze in voldoende hoeveelheden worden 
toegediend, een voordeel kunnen opleveren voor de gezondheid van de consument 
(World Health Organization, 2009). Bifidobacterium en Lactobacillus zijn de meest 
gebruikte probiotische genera en behoren ook tot de natuurlijke bacteriën van de 
darmflora. Verschillende representatieve soorten van deze genera, zoals 
Bifidobacterium lactis, Lactobacillus plantarum en Lactobacillus rhamnosus, 
omvatten verschillende stammen die worden verkocht als probiotica. Ondanks recente 
inzichten, moeten we de mechanismen waarmee deze microben een interactie aangaan 
met onze darm nog ontrafelen, en weten we ook niet hoe variabel de gastheer reacties 
zijn die ze kunnen opwekken. 
Om sommige van deze mechanismen te kunnen ontcijferen, heeft dit proefschrift de 
diversiteit van Lactobacillus rhamnosus onderzocht, een bacteriesoort waarvan 
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specifieke stammen worden ingezet vanwege hun ontstekingsremmende effecten, hun 

allergie onderdrukkende effecten of hun capaciteit om diarree te voorkomen. Het werk 

combineert observaties van het fenotype van de bacteriën onder eenvoudige 

laboratorium condities (dit proefschrift, Hoofdstukken 3, 4 en 5) met genomische 

informatie die met behulp van sequentiebepaling is verkregen (Hoofdstuk 6) en 

beoogt genen te identificeren die relevant zijn voor het overleven van de bacterie en 

voor zijn metabolische capaciteiten. 

In Hoofdstuk 3 hebben we het koolhydraten repertoire waarop de L. rhamnosus 

stammen kunnen groeien onderzocht. De 25 bacteriestammen die onderzochten kunnen 

we indelen in drie metabole groepen, waarvan twee groepen zogenaamde 

‘generalisten’ omvatten die voornamelijk werden geïsoleerd uit zuivel of uit 

plantaardig materiaal, terwijl de derde groep vooral bestaat uit stammen die uit de 

darm van de mens of andere zoogdieren werd geïsoleerd. Daarnaast identificeerde deze 

studie specifieke koolhydraten die gebruikt zouden kunnen worden in synbiotische 

concepten (combinatie van probiotica en onverteerbare koolhydraten of prebiotica), op 

basis van hun selectieve stimulatie van de groei van één van de metabole groepen en/of 

individuele stammen. Deze informatie kan door de voedingsindustrie worden gebruikt 

in de selectieprocedure van stammen die geschikt zijn voor verschillende 

voedingstoepassingen, waaronder gezondheids-bevorderende synbiotica, of voor 

biotechnologische vezelafbraak systemen voor de productie van organische zuren. 

Bacteriële stimulatie van het immuunsysteem van de mens werd onderzocht voor een 

verzameling van genetisch diverse bacterie stammen, waarvoor ook andere 

fenotypische kenmerken werden bepaald. Sommige eigenschappen bleken uniform 

aanwezig in alle bacterie stammen die getest werden (Hoofdstuk 7), hetgeen 

informatief is omdat het microbiële functies kan ontdekken die van belang zijn voor de 

fitheid van de bacteriesoort binnen een ecosysteem. Daarentegen bleken de 

immuunmodulatie karakteristieken van de L. rhamnosus stammen grote variabiliteit te 

vertonen, wanneer bacteriën samen gekweekt werden met uit het bloed verkregen 

immuuncellen. Met deze informatie konden de bacterie stammen in vier groepen 

worden verdeeld, met verschillende immuun systeem stimulerende profielen 

(Hoofdstuk 5). Immune systeem interacties zijn van belang in het licht van klinische 

toepassingen, waarin het wordt voorgesteld dat pro-inflammatoire stammen de reactie 

op vaccinatie kunnen verbeteren, terwijl anti-inflammatoire stammen kunnen dienen 

als therapeutische instrumenten gericht tegen ontstekingsziekten van de darm. 

Genomische vergelijking van 40 stammen van Lactobacillus rhamnosus toonde een 

uitgebreide genomische diversiteit aan en suggereerde een sturende rol voor het 
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CRISPR-Cas-systeem in genoom evolutie. De gene die varieerden in de bacterie 
stammen omvatten ook genen van mogelijke technologische relevantie (productie van 
bacteriocines, hydrolase-enzymen en polysachariden), waaronder genen die voorspeld 
worden een rol te spelen in de interactie met de gastheer (Hoofdstuk 6). 
Fenotypische en genotypische bepalingen onthulden beide dat variatie in koolhydraat 
transport en metabolisme een belangrijke vorm van aanpassing aan de 
omgevingsomstandigheden is in deze bacterie soort. Genotype - fenotype correlatie-
analyse maakte het mogelijk om onze kennis met betrekking tot de gen-functionaliteit 
in deze soort uit te breiden. Met name het gebruik van specifieke koolhydraten speelt 
een grote rol in het aanpassingsvermogen van de bacterie soort en een aantal van de 
betrokken gen-functies die werden voorspeld konden worden bevestigd door expressie 
of deletie van de betreffende genen. Dit wordt geïllustreerd in Hoofdstuk 3, waarin de 
voorspelde functie van genen betrokken bij het gebruik van twee koolhydraten die de 
metabole-groepen kunnen onderscheiden, L-sorbose en α-D-Methyl Glycoside, 
bevestigd kon worden. Bovendien bevestigt het werk in Hoofdstuk 4 de rol van het 
gen dat voorspeld werd te coderen voor de fucosyl-kinase functie, die een sleutelrol 
speelt in het metabolisme van L-fucose. 
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Supplementary Figure 1. Core/ pangenome OG saturation. 
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Supplementary Figure 2. Cas genes/ CRISPR architecture in L. rhamnosus strains. 
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Supplementary Figure 3. Genomes alignment to strain GG. Highlighted region contains an enrichment of carbohydrate transport PTS genes. 
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Supplementary Table.1. A general overview of the origin and genome statistics of the 40 Lactobacillus rhamnosus genomes used in the study: size, GC content, number of genes, 

niche of isolation, sequencing parameters and previous literature. The gene locuses names used for GG genome are based on the original locus tag published by Kankainen et al. 

and not the newly assigned tags  by NCBI. The original names are still there within the Genbank files and are called old locus tag. 

 

Strain
Length 

(Mb)

G+C 

(%)
 ORFs Isolated from Contigs Coverage

LPXTG 

genes
Reference

NCBI accesion number Bioproject ID
Biosample ID

ATCC21052 2.87 46.7 2909 healthy intestine 1 20 19

Reference 

genome for 

the Human 

Microbiome 

Project

ATCC7469 2.93 46.7 2934 clinical, type strain 81 17 21 this work

ATCC8530 2.96 46.8 2933 beer 1 20 21 [35]

Lrh33 3.12 46.4 3163 fermented dairy product 261 13 21 this work JTIX00000000 PRJNA253894 SAMN03196620

Lrh34 3 46.5 3006 fermented dairy product 136 13 22 this work JTIW00000000 PRJNA253894 SAMN03196621

HN001 2.91 46.6 2973 fermented dairy product 96 36 17

Lc705 3.03 46.6 2881 fermented dairy product 1 25 23 [21]

LGG 3.01 46.7 2926 healthy intestine 1 25 22 [21, 36]

Lrh1 2.79 46.6 2779 human feces 535 9 19 this work JTIV00000000 PRJNA253894 SAMN03196625

Lrh10 2.88 46.7 2898 fermented dairy product 91 15 19 this work JTIU00000000 PRJNA253894 SAMN03196618

Lrh11 2.89 46.6 2923 blood 112 10 20 this work JTIT00000000 PRJNA253894 SAMN03196637

Lrh12 2.89 46.6 2884 human feces 384 10 21 this work JTIS00000000 PRJNA253894 SAMN03196628

Lrh13 2.9 46.7 2891 blood 209 9 22 this work JTIR00000000 PRJNA253894 SAMN03196647

Lrh14 2.9 46.6 2883 blood 260 9 17 this work JTIQ00000000 PRJNA253894 SAMN03196644

Lrh15 2.92 46.6 2923 blood 147 12 21 this work JTIP00000000 PRJNA253894 SAMN03196633

Lrh16 2.92 46.6 2901 clinical 145 15 23 this work JTIO00000000 PRJNA253894 SAMN03196622

Lrh17 2.92 46.6 2895 human feces 127 16 23 this work JTIN00000000 PRJNA253894 SAMN03196627

Lrh18 2.93 46.6 2918 blood 222 9 22 this work JTIM00000000 PRJNA253894 SAMN03196638

Lrh19 2.93 46.6 2933 healthy intestine 99 12 25 this work JTIL00000000 PRJNA253894 SAMN03196650

Lrh2 2.8 46.6 2793 human feces 401 9 18 this work JTIK00000000 PRJNA253894 SAMN03196626

Lrh20 2.93 46.6 2929 blood 102 16 21 this work JTIJ00000000 PRJNA253894 SAMN03196645

Lrh21 2.95 46.6 2945 human feces 85 22 21 this work JTII00000000 PRJNA253894 SAMN03196623

Lrh22 2.96 46.6 2988 blood 195 9 19 this work JTIH00000000 PRJNA253894 SAMN03196648

Lrh23 2.96 46.6 2971 blood 61 15 21 this work JTIG00000000 PRJNA253894 SAMN03196649

Lrh24 2.98 46.6 3008 animal (goat) feces 345 11 23 this work JTIF00000000 PRJNA253894 SAMN03196631

Lrh25 2.98 46.6 2994 fermented dairy product 132 15 23 this work JTIE00000000 PRJNA253894 SAMN03196619

Lrh26 2.99 46.6 3004 human feces 112 16 23 this work JTID00000000 PRJNA253894 SAMN03196629

Lrh27 3 46.5 3061 human feces 240 14 20 this work JTIC00000000 PRJNA253894 SAMN03196624

Lrh28 3 46.6 2982 blood 112 19 21 this work JTIB00000000 PRJNA253894 SAMN03196643

Lrh29 3.01 46.5 3082 blood 437 11 20 this work JTIA00000000 PRJNA253894 SAMN03196632

Lrh3 2.82 46.7 2856 fermented dairy product 362 10 17 this work JTHZ00000000 PRJNA253894 SAMN03196636

Lrh30 3.01 46.6 3010 blood 96 12 21 this work JTHY00000000 PRJNA253894 SAMN03196639

Lrh31 3.02 46.5 3061 vagina 124 10 25 this work JTHX00000000 PRJNA253894 SAMN03196651

Lrh32 2.95 46.6 2980 blood 64 18 21 this work JTHW00000000 PRJNA253894 SAMN03196642

Lrh4 2.83 46.8 2852 blood 287 11 17 this work JTHV00000000 PRJNA253894 SAMN03196634

Lrh5 2.84 46.7 2845 human feces 161 12 18 this work JTHU00000000 PRJNA253894 SAMN03196630

Lrh6 2.85 46.8 2876 blood 173 14 17 this work JTHT00000000 PRJNA253894 SAMN03196635

Lrh7 2.86 46.7 2851 blood 86 17 17 this work JTHS00000000 PRJNA253894 SAMN03196646

Lrh8 2.86 46.7 2875 blood 86 17 18 this work JTHR00000000 PRJNA253894 SAMN03196640

Lrh9 2.88 46.7 2864 blood 112 13 18 this work JTHQ00000000 PRJNA253894 SAMN03196641
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Supplementary Table.2. Presence absence map for all orthologous groups (OGs) present in the L. rhamnosus strains. Fields representing number of genomes the protein is present 

in size, closest hit in the NCBI database, ATCC 53103 gene number from the public databases and whether the genes contains an LPXTG motif are added to the table. Genomes 

order is based on the genetic clades. (see separate pdf file) 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 |  P a g e
 

Supplementary Table.3. Unique and ORF-an genes of the L. rhamnosus strains. 
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Supplementary Table 4. Clade specific OGs. 

Clade 1 Clade 2 Clade 3 Clade 4 Clade 5 Clade 6 Clade 7 Clade 8 

orth4194; 

SortaseA1,_surface_p

rotein_transpeptidase 

orth4328; 

replication_protein_B 

orth2719; 

hypothetical_

protein 

orth3689; 

transcription_re

gulator 

orth1054; 

hypothetical_p

rotein 

orth509; 

hypothetical_protein 

orth4465; 

Nicotinate_ph

osphoribosyltr

ansferase_(EC

2.4.2.11) 

orth2099; hypothetical 

orth4106; D-

lactate_dehydrogenas

e_(EC_1.1.1.28)/EC_

number=1.1.1.28 

orth2472; 

putative_type_II_restricti

on_enzyme_methylasesu

bunit 

orth2740; 

hypothetical_

protein 

orth3177; 

hypothetical_pr

otein 

orth1109; 

hypothetical_p

rotein 

orth577; 

FIG036446:_hypotheti

cal_protein 

orth4702; 

hypothetical_p

rotein 

orth2371; 

Stage_V_sporulation_prot

ein_whose_disruptionlead

s_to_the_production_of_i

mmature_spores_(SpoVK

) 

orth4093; 

Malate_permease 

orth2522; 

hypothetical_protein 

orth2767; 

hypothetical_

protein 

orth3174; 

hypothetical_pr

otein 

orth4008; 

hypothetical_p

rotein 

orth595; 

hypothetical_protein 

orth1304; 

hypothetical_p

rotein 

orth2372; 

FIG00742155:_hypothetic

al_protein 

orth358; 

hypothetical_protein 

orth2523; 

hypothetical_protein 

orth2787; 

hypothetical_

protein 

orth619; 

hypothetical_pr

otein 

orth4014; 

Type_I_restric

tion-

modification_

system,restrict

ion_subunit_R

_(EC_3.1.21.3

) 

orth1544; 

Nucleotidyltransferase

_(EC_2.7.7.-) 

orth4629; 

hypothetical_p

rotein 

orth2637; 

FIG00754890:_hypothetic

al_protein 

orth4276; 

nucleoid_DNA-

binding_protein 

orth4007; 

FIG00753307:_hypotheti

cal_protein 

orth2823; 

hypothetical_

protein 

orth916; 

putative_bacteri

ophage_related_

protein 

orth4016; 

hypothetical_p

rotein 

orth1581; 

Putative_uncharacteriz

ed_protein 

orth4665; 

hypothetical_p

rotein 

orth3243; 

hypothetical_protein 

orth4076; 

Uncharacterized_prot

ein,_YUKC_B.subtili

s homolog 

orth4015; 

putative_cytoplasmic_pr

otein 

orth2846; 

Undecapreny

l-

phosphategal

actosephosph

otransferase(

_EC:2.7.8.6_

) 

orth885; 

hypothetical_pr

otein 

orth4025; 

hypothetical_p

rotein 

orth1648; 

hypothetical_protein 

orth4667; 

hypothetical_p

rotein 

orth3866; 

conserved_domain_protei

n 
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orth4236; 

hypothetical_protein 

orth4021; 

putative_type_II_restricti

on_enzyme_methylasesu

bunit 

orth2941; 

Acetyltransfe

rase,_GNAT

_family 

orth38; ATP-

dependent_DN

A_helicase_Uvr

D/PcrA 

orth4054; 

hypothetical_p

rotein 

orth1686; 

hypothetical_protein 

orth3984; 

hypothetical_p

rotein 

orth780; Beta-

glucoside_bgl_operon_ant

iterminator,_BglGfamily 

orth4011; 

hypothetical_protein 

orth4037; 

conserved_hypothetical_

protein,_probablyfragme

nt 

orth2733; 

FIG0074570

3:_hypotheti

cal_protein 

orth3670; 

hypothetical_pr

otein 

orth4069; 

Type_I_restric

tion-

modification_

system,DNA-

methyltransfer

ase_subunit_

M_(EC_2.1.1.

72) 

orth1699; 

hypothetical_protein 

orth3978; 

hypothetical_p

rotein 

orth3225; 

PTS_system,_beta-

glucoside-

specific_IIBcomponent_(

EC_2.7.1.69)_/_PTS_syst

em, 

orth4329; ESAT-

6/Esx_family_secrete

d_protein_EsxA/Yuk

E 

orth4051; 

hypothetical_protein 

orth4055; 

polysacchari

de_polymera

se 

orth1177; 

hypothetical_pr

otein 

orth4079; 

Type_I_restric

tion-

modification_

system,specifi

city_subunit_

S_(EC_3.1.21.

3) 

orth1731; 

hypothetical_protein 

orth1246; 

unknown 
orth2170; GO:0008706 

orth4112; 

Aggregation_promoti

ng_factor 

orth4070; CpsX_protein 

orth4078; 

Relaxase/Mo

bilisation_nu

clease_domai

n 

orth660; 

hypothetical_pr

otein 

orth4105; 

hypothetical_p

rotein 

orth1732; 

hypothetical_protein 

orth3974; 

phage_anti-

repressor_prot

ein 

orth781; 

Phosphoenolpyruvate-

dependent_sugarphosphot

ransferase_system,_EIIA_

2 

orth4128; Zeta_toxin 

orth4100; 

putative_acetyl_transfera

se 

orth4082; 

Glycosyltran

sferase 

orth3524; 

hypothetical_pr

otein 

orth4171; 

hypothetical 

orth1762; 

hypothetical_protein 

orth1245; 

hypothetical_p

rotein 

orth3223; 

PTS_system,_maltose_an

d_glucose-

specific_IICcomponent_(

EC_2.7.1.69)_/_PTS_syst

em,_maltose_and 
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orth4337; 

hypothetical_protein 

orth4117; 

hypothetical_protein 

orth4089; 

Lipopolysacc

haride_1,6-

galactosyltra

nsferase(EC_

2.4.1.-) 

orth3539; 

hypothetical_pr

otein 

orth4174; 

hypothetical_p

rotein 

orth1802; 

hypothetical_protein 

orth3966; 

hypothetical_p

rotein 

orth3832; 

Cellobiose_phosphotransf

erase_system_YdjC-

likeprotein 

orth4282; 

hypothetical_protein 

orth4127; 

ParA_family_protein 

orth4097; 

Glycosyltran

sferase 

orth606; 

hypothetical_pr

otein 

orth4240; 

hypothetical 

orth1757; 

hypothetical_protein 

orth3964; 

Modification_

methylase_Ec

oRV_(EC_2.1

.1.72)(Adenin

e-

specific_meth

yltransferase_

EcoRV)_(M.E

coRV) 

orth3067; 

Transcriptional_regulator,

_RpiR_family 

orth4165; 

putative_plasmid_par

tition_protein 

orth4140; 

DnaD_domain_protein 

orth4179; 

hypothetical_

protein 

orth62; 

hypothetical_pr

otein 

orth4247; 

hypothetical_p

rotein 

orth543; 

hypothetical_protein 

orth3963; 

Chain_A,_Eco

rv_Restriction

_Endonucleas

eC-

Terminal_Del

etion_Mutant

GATATCCA2

+ 

orth2362; 

hypothetical_protein 

orth4376; 

hypothetical_protein 

orth4146; 

hypothetical_protein 

orth4183; 

truncated_Re

pA 

orth1194; 

hypothetical_pr

otein 

orth4254; 

hypothetical_p

rotein 

orth554; 

hypothetical_protein 

orth3962; 

hypothetical_p

rotein 

orth3870; 

hypothetical_protein 

orth4389; 

hypothetical_protein 

orth4160; 

hypothetical_protein 

orth4197; 

hypothetical_

protein 

orth1907; 

hypothetical_pr

otein 

orth4274; 

hypothetical_p

rotein 

orth566; 

Galactofuranose_trans

ferase 

orth3961; 

Modification_

methylase 

orth3048; 

hypothetical_protein 

orth4296; 

hypothetical_protein 

orth4172; 

hypothetical_protein 

orth4293; 

mobilization

_protein 

orth3129; 

hypothetical_pr

otein 

orth4326; 

Type_I_restric

tion-

modification_

system,DNA-

methyltransfer

ase_subunit_

M_(EC_2.1.1.

72) 

orth567; 

hypothetical_protein 

orth3946; 

hypothetical_p

rotein 

orth3741; 

hypothetical_protein 
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orth4283; 

hypothetical_protein 

orth4191; 

hypothetical_protein 

orth4299; N-

acetylmuram

ic_acid_6-

phosphate_et

herase_(EC4.

2.-.-) 

orth1169; 

hypothetical_pr

otein 

orth4327; 

HsdR 

orth571; 

hypothetical_protein 

orth1250; 

hypothetical_p

rotein 

orth2685; 

hypothetical_protein 

orth4061; 

hypothetical_Cytosol

ic_Protein 

orth4210; 

hypothetical_protein 

orth4303; 

Transcription

al_regulator,

_xre_family 

orth10; 

hypothetical_pr

otein 

orth4330; 

hypothetical 

orth599; 

hypothetical_protein 

orth1274; 

hypothetical_p

rotein 

orth2003; 

hypothetical_protein 

orth4049; 

FtsK/SpoIIIE_family

_protein,_putative_se

cretionsystem_compo

nent_EssC/YukA 

orth4213; 

FIG00745257:_hypotheti

cal_protein 

orth4314; 

killer_suppre

ssion_protein

_HigA,_putat

ive 

orth130; 

hypothetical_pr

otein 

orth4341; 

mobile_eleme

nt_protein 

orth1559; 

hypothetical_protein 

orth1297; 

hypothetical_p

rotein 

orth1350; 

hypothetical_protein 

orth4516; 

hypothetical_protein 

orth4214; 

hypothetical_protein 

orth4375; 

hypothetical_

protein 

orth4384; 

hypothetical_pr

otein 

orth4349; 

Type_I_restric

tion-

modification_

system,DNA-

methyltransfer

ase_subunit_

M_(EC_2.1.1.

72) 

orth1723; 

hypothetical_protein 

orth3932; 

hypothetical_p

rotein 

orth725; 

hypothetical_protein 

orth4605; 

hypothetical_protein 

orth4217; 

putative_scaffolding_prot

ein 

orth4424; 

hypothetical_

protein 

orth636; 

hypothetical_pr

otein 

orth4351; 

hypothetical_p

rotein 

orth1735; 

hypothetical_protein 

orth3920; 

hypothetical_p

rotein 

orth2356; 

hypothetical_protein 

orth4511; 

YafQ_toxin_protein 

orth4224; 

hypothetical_protein 

orth4441; 

hypothetical_

protein 

orth798; 

hypothetical_pr

otein 

orth4388; 

phage_Mu_pr

otein_F_like_

protein 

orth1788; 

Glycosyltransferase 

orth3917; 

hypothetical_p

rotein 

orth3276; 

Type_I_restriction-

modification_system,speci

ficity_subunit_S_(EC_3.1.

21.3) 
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orth4517; 

hypothetical_protein 

orth4225; 

FIG00754149:_hypotheti

cal_protein 

orth4454; 

Glycyl-

tRNA_synth

etase_alpha_

chain_(EC6.

1.1.14) 

orth911; 

hypothetical_pr

otein 

orth4405; 

Replication 

orth1790; 

Possible_glycosyltrans

ferase 

orth3915; 

hypothetical_p

rotein 

orth2186; hypothetical 

orth4338; 

hypothetical_protein 

orth4235; 

hypothetical_protein 

orth4455; 

hypothetical_

protein 

orth1973; 

hypothetical_pr

otein 

orth4435; 

unnamed_prot

ein_product 

orth1795; 

hypothetical_protein 

orth1255; 

hypothetical_p

rotein 

orth2676; 

hypothetical_protein 

orth4494; 

hypothetical_protein 

orth4241; 

hypothetical_protein 

orth4460; 

hypothetical_

protein 

orth3580; 

hypothetical_pr

otein 

orth4461; 

hypothetical_p

rotein 

orth565; 

Putative_mannosyltran

sferase_involved_inpo

lysaccharide_biosynth

esis 

orth1270; 

hypothetical_p

rotein 

orth2665; 

FIG00754910:_hypothetic

al_protein 

orth4366; 

hypothetical_protein 

orth4243; 

major_capsid_protein_gp

P 

orth4470; 

hypothetical_

protein 

orth3588; 

hypothetical_pr

otein 

orth4467; 

hypothetical_p

rotein 

orth1787; 

putative_polysaccharid

e_polymerase_protein 

 

orth1340; 

hypothetical_protein 

orth4090; 

hypothetical_protein 

orth4256; 

hypothetical_protein 

orth4481; 

copy-

number_cont

rol_protein 

orth3590; 

hypothetical_pr

otein 

orth4483; 

hypothetical_p

rotein 

orth1789; 

Lipopolysaccharide_1,

6-

galactosyltransferase(

EC_2.4.1.-) 

 

orth3009; 

hypothetical_protein 

orth4043; 

hypothetical_protein 

orth4257; 

hypothetical_protein 

orth4498; 

hypothetical_

protein 

orth3593; 

hypothetical_pr

otein 

orth4484; 

replication 

orth529; 

phage_terminase_large

_subunit 

 
orth4013; 

phage_tail_length_tape-

measure_protein 

orth4453; 

hypothetical_protein 

orth4263; 

hypothetical_protein 

orth4506; 

hypothetical_

protein 

orth3709; 

hypothetical_pr

otein 

orth4485; 

hypothetical_p

rotein 

orth4017; 

Surface_antigen_p40 

 
orth3263; 

hypothetical_protein 
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orth4144; 

hypothetical_protein 
orth4268; orf15 

orth4540; 

hypothetical_

protein 

orth3712; 

hypothetical_pr

otein 

orth4539; 

Type_I_restric

tion-

modification_

system,DNA-

methyltransfer

ase_subunit_

M_(EC_2.1.1.

72) 

orth4041; 

hypothetical_protein 

 

orth2677; 

putative_antirepressor_pro

tein 

orth4630; 

hypothetical_protein 

orth4272; 

hypothetical_protein 

orth4544; 

hypothetical_

protein 

orth4151; 

hypothetical_pr

otein 

orth4608; 

hypothetical_p

rotein 

orth4347; 

hypothetical_protein 

 
orth1033; 

hypothetical_protein 

orth4346; 

hypothetical_protein 

orth4273; 

minor_capsid_protein 

orth4546; 

hypothetical_

protein 

orth4221; 

hypothetical_pr

otein 

orth4609; 

hypothetical_p

rotein 

orth4369; 

hypothetical_protein 

 
orth2659; 

hypothetical_protein 

orth4149; 

hypothetical_protein 

orth4275; 

hypothetical_protein 

orth4565; 

hypothetical_

protein 

orth4271; 

Chaperone_prot

ein_DnaJ 

orth4656; 

hypothetical 

orth4397; 

hypothetical_protein 

 
orth2660; 

transcriptional_regulator,_

Cro/CI_family 

orth4139; 

hypothetical_protein 
orth4277; ORF42 

orth4604; 

hypothetical_

protein 

orth4333; 

transport_protei

n 

orth4662; 

hypothetical_p

rotein 

orth4406; 

hypothetical_protein 

 
orth3197; 

hypothetical_protein 

orth4447; 

hypothetical_protein 

orth4288; 

hypothetical_protein 

orth4620; 

hypothetical_

protein 

orth4345; 

Alpha-

galactosidase_(

EC_3.2.1.22)/E

C_number=3.2.

1.22 

orth4681; 

hypothetical 

orth4545; 

hypothetical_protein 

 

orth3210; 

hypothetical_protein 

orth4674; 

hypothetical_protein 

orth4294; 

hypothetical_protein 

orth4672; 

hypothetical_

protein 

orth4373; 

FIG00750939:_

hypothetical_pr

otein 

orth4692; 

hypothetical_p

rotein 

orth1446; 

hypothetical_protein 

 

orth3241; 

FIG045374:_Type_II_rest

riction_enzyme,methylase

_subunit_YeeA 

orth4132; 

hypothetical_protein 

orth4297; 

hypothetical_protein 

orth4679; 

hypothetical_

protein 

orth4383; 

hypothetical_pr

otein 

orth1070; 

hypothetical_p

rotein 

orth4006; 

FIG00745879:_hypoth

etical_protein 

 
orth3271; 

hypothetical_protein 
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orth4502; 

hypothetical_protein 

orth4311; 

mobilization_protein 

orth4710; 

hypothetical_

protein 

orth4398; 

FIG00743351:_

hypothetical_pr

otein 

orth1072; 

hypothetical_p

rotein 

orth4012; 

glycosyl_hydrolase_53

(_EC:3.2.1.89_) 

 

orth3272; 

hypothetical_protein 

orth4400; 

hypothetical_protein 

orth4321; 

hypothetical_protein 

orth4711; 

hypothetical_

protein 

orth4399; 

hypothetical_pr

otein 

orth1094; 

hypothetical_p

rotein 

orth4018; 

FIG00629370:_hypoth

etical_protein 

 

orth3347; 

FIG006126:_DNA_helica

se,restriction/modification

_system_component_Yee

B 

orth4238; 

hypothetical_protein 

orth4340; 

hypothetical_protein 

orth2695; 

hypothetical_

protein 

orth4420; 

hypothetical_pr

otein 

orth173; 

hypothetical_p

rotein 

orth4019; virulence-

associated_E 

 
orth3348; YeeC-

like_protein 

orth4177; 

hypothetical_protein 

orth4350; 

BS_yobM_related_protei

n 

orth2702; 

hypothetical_

protein 

orth4425; 

hypothetical_pr

otein 

orth1820; 

hypothetical 

orth4020; 

relaxase_Mob_DEI 

 

orth3742; 

FIG131328:_Predicted_A

TP-

dependent_endonucleaseo

f_the_OLD_family 

orth4663; 

hypothetical_protein 

orth4352; 

hypothetical_protein 

orth2736; 

hypothetical_

protein 

orth4429; 

hypothetical_pr

otein 

orth1862; 

hypothetical 

orth4024; 

hypothetical_protein 

 

orth2681; site-

specific_recombinase,_ph

age_integrasefamily 

orth4129; 

Hypothetical_similar

_to_thiamin_biosynth

esislipoprotein_ApbE 

orth4353; 

hypothetical_protein 

orth2778; 

Family_13_g

lycosyl_hydr

olase,_row_7

24 

orth4440; 

hypothetical_pr

otein 

orth1866; 

hypothetical 

orth4029; 

Restriction_enzyme_B

gcI_alpha_subunit_(E

C3.1.21.-

)_[Includes:_Adenine-

specific_methyltransfe

rase 

 

orth3837; 

hypothetical_protein 
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orth4232; 

FIG00750704:_hypot

hetical_protein 

orth4356; 

hypothetical_protein 

orth2781; 

hypothetical_

protein 

orth4442; 

hypothetical_pr

otein 

orth1889; 

GO:0004322 

orth4030; 

hypothetical_protein 

 
orth3052; 

hypothetical_protein 

orth4190; 

Triosephosphate_iso

merase_(EC_5.3.1.1)/

EC_number=5.3.1.1 

orth4362; 

hypothetical_protein 

orth2796; 

hypothetical_

protein 

orth4443; 

hypothetical_pr

otein 

orth218; 

hypothetical_p

rotein 

orth4032; 

putative_transposase 

 

orth2183; hypothetical 

orth4142; Fructose-

bisphosphate_aldolas

e_class_II_(EC4.1.2.

13) 

orth4365; 

hypothetical_protein 

orth2815; 

hypothetical_

protein 

orth4444; 

hypothetical_pr

otein 

orth249; 

hypothetical_p

rotein 

orth4034; 

Arsenical_pump-

driving_ATPase_(EC_

3.6.3.16)/EC_number=

3.6.3.16 

 

orth3040; 

hypothetical_protein 

orth4266; 

hypothetical_protein 

orth4372; Alpha-

galactosidase_(EC_3.2.1.

22)/EC_number=3.2.1.22 

orth2818; 

hypothetical_

protein 

orth4449; ATP-

dependent_nucl

ease,_subunit_B 

 

orth4036; 

hypothetical_protein 

 

orth2187; FIG00754149: 

orth4046; 

Transcriptional_antit

erminator_of_lichena

noperon,_BglG_famil

y 

orth4378; 

hypothetical_protein 

orth2821; 

hypothetical_

protein 

orth4451; 

hypothetical_pr

otein 

 

orth4039; 

Membrane_protein_in

volved_in_the_export_

ofO-

antigen,_teichoic_acid

_lipoteichoic_acids 

 

orth3807; 

hypothetical_protein 

orth4113; 4-

hydroxythreonine-4-

phosphate_dehydroge

nase(EC_1.1.1.262) 

orth4381; 

Type_I_restriction-

modification_system,spe

cificity_subunit_S_(EC_

3.1.21.3) 

orth2833; 

hypothetical_

protein 

orth4459; 

hypothetical_pr

otein 

 

orth4045; 

bacillolysin(_EC:3.4.2

4.27_) 

 

orth2188; hypothetical 
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orth4066; 

hypothetical_protein 

orth4385; 

hypothetical_protein 

orth2863; 

HNH_homin

g_endonucle

ase 

orth4462; 

hypothetical_pr

otein 

 

orth4047; 

hypothetical_protein 

 

orth3042; 

hypothetical_protein 

orth4108; 2-keto-3-

deoxygluconate_per

mease_(KDGpermea

se) 

orth4386; 

hypothetical_protein 

orth2875; 

Putative_unc

haracterized_

protein 

orth4469; 

hypothetical_pr

otein 

 

orth4052; 

membrane_protein,_pu

tative 

 

orth328; Manganese-

dependent_inorganic_pyro

phosphatase(EC_3.6.1.1) 

orth4033; 

hypothetical_protein 

orth4390; 

hypothetical_protein 

orth2884; 

hypothetical_

protein 

orth4486; 

hypothetical_pr

otein 

 
orth4053; 

FIG00749762:_hypoth

etical_protein 

 

orth330; CrcB_protein 

orth4336; 

hypothetical_protein 

orth4396; 

hypothetical_protein 

orth2905; 

collagen_trip

le_helix_repe

at_domain_p

rotein 

orth4501; 

hypothetical_pr

otein 

 

orth4056; 

Signal_transduction_hi

stidine_kinase 

 

orth763; 

hypothetical_protein 

orth4302; 

hypothetical_protein 

orth4401; 

Ig_domain_protein,_grou

p_2_domain_protein 

orth2906; 

Putative_exp

orter_protein 

orth4503; 

hypothetical_pr

otein 

 

orth4060; DNA-

cytosine_methyltransf

erase_(EC_2.1.1.37)/E

C_number=2.1.1.37 

 

orth788; 

hypothetical_protein 

orth4157; 

hypothetical_protein 

orth4404; 

hypothetical_protein 

orth2918; 

hypothetical_

protein 

orth4513; 

hypothetical_pr

otein 

 
orth4062; 

Arsenic_efflux_pump_

protein 

 
orth948; 

FIG00747635:_hypothetic

al_protein 

orth4428; 

hypothetical_protein 

orth4409; 

hypothetical_protein 

orth2933; 

Possible_glu

coamylase_(

diverged),_1

5_family 

orth4515; 

hypothetical_pr

otein 

 

orth4067; 

FIG00744946:_hypoth

etical_protein 

 

orth949; 

hypothetical_protein 

orth4267; 

hypothetical_protein 

orth4415; 

hypothetical_protein 

orth2977; 

hypothetical_

protein 

orth4522; 

hypothetical_pr

otein 

 

orth4072; Beta-

lactamase_class_C_an

d_other_penicillinbind

ing_proteins 

 

orth950; 

hypothetical_protein 
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orth4668; 

hypothetical_protein 

orth4419; 

hypothetical_protein 

orth2978; 

Death-on-

curing_protei

n 

orth4527; 

hypothetical_pr

otein 

 
orth4073; 

Integrase,_superantige

n-

encoding_pathogenicit

yislands_SaPI 

 

orth951; 

transcriptional_regulator,_

Cro/CI_family 

orth4426; 

hypothetical_protein 

orth4427; 

hypothetical_protein 

orth2982; 

hypothetical_

protein 

orth4549; 

hypothetical_pr

otein 

 
orth4074; 

transposase_(partial) 

 
orth952; 

hypothetical_protein 

orth4618; 

hypothetical_protein 

orth4430; 

hypothetical_protein 

orth2990; 

Sugar_transp

orter 

orth4552; 

Single-stranded-

DNA-

specific_exonuc

lease_RecJ(EC_

3.1.-.-) 

 

orth4081; 

FIG00750967:_hypoth

etical_protein 

 

orth1021; 

hypothetical_protein 

orth4643; 

hypothetical_protein 

orth4446; PrgO-

like_protein_for_plasmid

_replication 

orth2991; 

Transcription

al_regulator 

orth4555; 

hypothetical_pr

otein 

 

orth4086; 

Glycosyltransferase 

 

orth2350; 

hypothetical_protein 

orth4521; 

hypothetical_protein 

orth4464; 

hypothetical_protein 

orth2992; 

hypothetical_

protein 

orth4569; 

hypothetical_pr

otein 

 
orth4091; 

FIG00712184:_hypoth

etical_protein 

 
orth3261; 

hypothetical_protein 

orth4542; 

hypothetical_protein 

orth4480; 

IMP_cyclohydrolase_(E

C_3.5.4.10)_/Phosphorib

osylaminoimidazolecarbo

xamide_formyltransferas

e 

 

orth4573; 

hypothetical_pr

otein 

 

orth4092; 

hypothetical_protein 

 

orth3341; 

hypothetical_protein 
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orth4615; 

hypothetical_protein 

orth4492; 

hypothetical_protein 

 

orth4575; 

hypothetical_pr

otein 

 

orth4095; dTDP-

glucose_4,6-

dehydratase_(EC_4.2.

1.46)/EC_number=4.2.

1.46 

 

orth2094; hypothetical 

orth4148; 

hypothetical_protein 

orth4496; 

hypothetical_protein 

 

orth4590; 

Transcriptional_

regulator 

 

orth4107; 

Ornithine_cyclodeami

nase_(EC_4.3.1.12)/E

C_number=4.3.1.12 

 

orth2097; hypothetical 

orth4135; 

hypothetical_protein 

orth4509; 

hypothetical_protein 

 orth4592; 

hypothetical_pr

otein 

 

orth4116; LtrC 

 

orth2126; hypothetical 

orth4085; 

hypothetical_protein 

orth4519; 

hypothetical_protein 

 
orth4603; 

hypothetical_pr

otein 

 
orth4119; Beta-1,3-

glucosyltransferase 

 

orth2180; hypothetical 

orth4038; 

FIG00513666:_hypot

hetical_protein 

orth4520; 

hypothetical_protein 

 
orth4607; 

hypothetical_pr

otein 

 
orth4121; 

Glycosyltransferase 

 
orth1338; 

hypothetical_protein 

orth4479; 

hypothetical_protein 

orth4524; 

hypothetical_protein 

 orth4616; 

hypothetical_pr

otein 

 
orth4138; 

hypothetical_protein 

 
orth1346; 

hypothetical_protein 

orth4071; 

Tn916,_transcription

al_regulator,_putative 

orth4532; 

hypothetical_protein 

 
orth4617; 

hypothetical_pr

otein 

 
orth4141; 

FIG00745596:_hypoth

etical_protein 

 

orth283; 

hypothetical_protein 

orth4305; 

hypothetical_protein 

orth4538; 

hypothetical_protein 

 orth4623; 

hypothetical_pr

otein 

 
orth4147; 

hypothetical_protein 

 
orth284; 

hypothetical_protein 

orth4239; 

Hypothetical_membr

ane_protein 

orth4551; 

hypothetical_protein 

 
orth4624; 

hypothetical_pr

otein 

 
orth4150; 

Tn5252,_Orf23 

 
orth313; 

hypothetical_protein 

orth4368; 

hypothetical_protein 

orth4561; 

hypothetical_protein 

 orth4635; 

hypothetical_pr

otein 

 
orth4153; 

Helicase_loader_DnaI 

 
orth336; 

hypothetical_protein 



18 |  P a g e
 

orth4651; 

hypothetical_protein 

orth4563; 

hypothetical_protein 

 
orth4639; 

hypothetical_pr

otein 

 
orth4155; 

Glycosyl_transferase,_

family_2 

 
orth706; 

hypothetical_protein 

orth4587; 

hypothetical_protein 

orth4566; 

FIG00751638:_hypotheti

cal_protein 

 
orth4657; 

hypothetical_pr

otein 

 
orth4166; 

Hypothetical_membra

ne_spanning_protein 

 

orth731; 

hypothetical_protein 

orth4614; 

hypothetical_protein 

orth4567; 

hypothetical_protein 

 orth4666; 

hypothetical_pr

otein 

 
orth4168; 

hypothetical_protein 

 
orth779; 

hypothetical_protein 

orth4126; 

hypothetical_protein 

orth4571; 

hypothetical_protein 

 
orth4671; 

hypothetical_pr

otein 

 
orth4173; 

FIG00751682:_hypoth

etical_protein 

 
orth787; 

hypothetical_protein 

orth4463; 

hypothetical_protein 

orth4589; 

hypothetical_protein 

 
orth4682; 

hypothetical_pr

otein 

 
orth4180; 

hypothetical_cytosolic

_protein 

 
orth2368; 

integral_membrane_protei

n_(putative) 

orth4445; 

hypothetical_protein 

orth4594; 

hypothetical_protein 

 

orth4684; 

hypothetical_pr

otein 

 

orth4186; 2-C-methyl-

D-erythritol_4-

phosphatecytidylyltran

sferase_(EC_2.7.7.60) 

 

orth2401; 

hypothetical_protein 

orth4695; 

hypothetical_protein 

orth4595; 

hypothetical_protein 

 
orth4688; 

hypothetical_pr

otein 

 
orth4188; 

FIG00742740:_hypoth

etical_protein 

 
orth3059; 

hypothetical_protein 

orth4478; 

hypothetical_protein 

orth4601; 

hypothetical_protein 

 orth4701; 

hypothetical_pr

otein 

 
orth4189; 

response_regulator 

 
orth3076; 

hypothetical_protein 

orth4159; Integrase 
orth4606; 

hypothetical_protein 

 

orth4703; 

hypothetical_pr

otein 

 

orth4196; Membrane-

associated_phospholip

id_phosphatase 

 

orth3230; 

hypothetical_protein 

orth4402; Integrase 
orth4625; 

hypothetical_protein 

 orth4707; 

hypothetical_pr

otein 

 
orth4200; 

hypothetical_protein 

 
orth3720; 

hypothetical_protein 
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orth4198; 

hypothetical_protein 

orth4627; 

hypothetical_protein 

 orth4437; 

PTS_system,_ce

llobiose-

specific_IIA_co

mponent(EC_2.

7.1.69) 

 

orth4204; 

membrane_protein 

 

orth3723; 

hypothetical_protein 

orth4264; 

hypothetical_protein 

orth4633; 

hypothetical_protein 

 orth2; 

hypothetical_pr

otein 

 
orth4207; 

DedA_protein 

 
orth3781; 

hypothetical_protein 

orth4583; 

hypothetical_protein 

orth4634; 

hypothetical_protein 

 
orth3094; 

Putative_superf

amily_I_DNA_

helicases 

 
orth4209; 

major_tail_protein,_ph

i13_family 

 

orth3824; 

hypothetical_protein 

orth4697; 

hypothetical_protein 

orth4637; 

hypothetical_protein 

 orth58; 

hypothetical_pr

otein 

 
orth4211; 

hypothetical_protein 

 
orth3825; 

hypothetical_protein 
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transposase,_IS4 
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hypothetical_protein 
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hypothetical_pr

otein 

 
orth4215; 
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orth4472; hypothetical 
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hypothetical_protein 

orth4646; 

hypothetical_protein 

 
orth348; 

Integrase,_super
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SaPI 
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hypothetical_protein 

 

orth4644; hypothetical 
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hypothetical_protein 
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hypothetical_protein 

 orth2036; 

FIG00753262:_

hypothetical_pr

otein 
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hypothetical_protein 

 

orth4342; 

hypothetical_protein,_nick
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orth4114; 

Sucrose_operon_repr

essor_ScrR,_LacI_fa
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orth4669; 

hypothetical_protein 
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phage_tail_fiber
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_pr

otein 

 
orth4245; 

Teichoic_acid_glycosy

lation_protein 
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hypothetical_protein 
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hypothetical_protein 

orth4676; 

hypothetical_protein 
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hypothetical_pr

otein 

 
orth4258; 

transcriptional_regulat

or,_XRE_family 

 

orth4124; truncated_RepA 

orth4023; 

hypothetical_protein 

orth4680; 

hypothetical_protein 

 
orth3940; 

ABC_transporte

r,_ATP-

binding_protein 
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Putative_uncharacteriz

ed_protein 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_pr

otein 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 

 
orth3558; 

Lyzozyme_M1_

(1,4-beta-N-

acetylmuramida

se) 

 

orth4279; 

Hypothetical_protein 

 

orth4164; 

putative_plasmid_partitio

n_protein 

orth4102; 

predicted_ATP-

dependent_endonucle

ase,_OLDfamily 

orth4690; 

hypothetical_protein 
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hypothetical_pr

otein 
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Putative_uncharacteriz

ed_protein 

 

orth4203; 

hypothetical_protein 

orth4104; 

acyltransferase/acetyl

transferase 

orth4691; 

hypothetical_protein 
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hypothetical_pr

otein 
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hypothetical_protein 
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Alpha/beta_superfamily_h

ydrolase 
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orth4115; Orf55 

orth4005; 

phage_tail_length_tape-
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orth139; 

hypothetical_pr

otein 

 
orth4304; 

Arsenical_resistance_o

peron_trans-

actingrepressor_ArsD 

 

orth4250; 

hypothetical_protein 

orth4125; 

FIG00518155:_hypot

hetical_protein 

orth4042; 

phage_minor_capsid_pro

tein 

 
orth502; 

Undecaprenyl-

phosphategalact

osephosphotrans

ferase_(EC_2.7.

8.6) 

 

orth4306; 

Hypothetical_protein 
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hypothetical_protein 

orth4137; 

hypothetical_protein 

orth4084; 

phage_minor_capsid_pro

tein 

 
orth901; 

hypothetical_pr

otein 

 
orth4307; 

Putative_uncharacteriz

ed_protein 

 

orth4332; DNA-damage-

inducible_protein_J 

orth4156; 

minor_tail_protein 

orth4088; 

Prophage_Lp2_protein_6 

 

orth43; 

predicted_ORF 

 

orth4308; Non-

specific_DNA-

binding_protein_Dps_/

Iron-binding_ferritin-

like_antioxidant_prote

in_/ 

 

orth4411; 

hypothetical_protein 

orth4158; 

hypothetical_protein 

orth4110; 

phage_major_capsid_pro

tein 

 

orth119; 

hypothetical_pr

otein 

 

orth4313; 

Arsenical_resistance_o

peron_repressor 

 

orth315; DNA-

binding_response_regulat

or,_OmpR_family 

orth4167; 

hypothetical_protein_

within_pathogenicityi

sland 

orth4154; 

phage_replication_protei

n_#_ACLAME_208 

 
orth800; 

Type_III_restric

tion-

modification_sy

stemmethylation

_subunit_(EC_2

.1.1.72) 

 

orth4319; 

hypothetical_protein 

 

orth4027; 

FIG045374:_Type_II_rest

riction_enzyme,methylase

_subunit_YeeA 
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orth4178; 

hypothetical_protein 

orth4318; 

Hypothetical_prophage_l

sa1_protein 

 
orth930; 

Type_III_restric

tion-

modification_sy

stem_StyLTIenz

yme_res_(EC_3

.1.21.5) 

 

orth4320; 

hypothetical_protein 

 

orth4040; 

Transposase_subunit 

orth4185; 

hypothetical_protein 

orth4331; 

phage_transcriptional_re

gulator,_Cro/CI_family 

 

orth2867; 

unknown 

 

orth4324; 

Transposase,_IS30_fa

mily 

 

orth4048; 

Membrane_protein_involv

ed_in_the_export_ofO-

antigen,_teichoic_acid_lip

oteichoic_acids 

orth4192; 

Hypothetical_SAV20

27_homolog_insuper

antigen-

encoding_pathogenic

ity_islands_SaPI 

orth718; 

hypothetical_protein 

 

orth50; 

ThiJ/PfpI_famil

y 

 

orth4334; 

FIG00751019:_hypoth

etical_protein 
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hypothetical_protein 

orth4205; 

conserved_hypothetic

al_protein 

orth402; 

hypothetical_protein 

 

orth1156; 

FIG00746973:_

hypothetical_pr

otein 

 

orth4335; 

Predicted_cell-wall-

anchored_protein_Sas

C(LPXTG_motif) 

 

orth4064; 

FIG01282627:_hypothetic

al_protein 

orth4208; 

predicted_ATP-

dependent_endonucle

ase,_OLDfamily 

orth2607; 

ABC_transporter_ATP-

binding_protein 

 

orth29; 

FIG00745049:_

hypothetical_pr

otein 

 

orth4339; 

hypothetical_protein 
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truncated_transposase_for

_IS1272 
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orth4222; 

hypothetical_protein 

orth2311; 

hypothetical_protein 

 

orth1962; 
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hypothetical_pr

otein 

 
orth4348; 

Modification_methyla

se_EcoRI_(EC_2.1.1.7

2)/EC_number=2.1.1.7

2 

 

orth4083; 

Glycosyl_transferase,_gro

up_1 

orth4251; 

hypothetical_protein 

orth3444; 

hypothetical_protein 
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hypothetical_pr

otein 

 
orth4355; 

Putative_uncharacteriz

ed_protein 

 
orth4087; 

hypothetical_protein 

orth4252; 

hypothetical_protein 

orth3910; 

Transcriptional_regulator

,_ArsR_family 

 
orth3562; 

hypothetical_pr

otein 

 
orth4371; 

bovine_pathogenicity_

island_protein_Orf19 

 
orth4094; 

transcriptional_regulator,_

Cro/CI_family 

orth4255; 

conserved_hypothetic

al_protein 

orth1240; 

Transcriptional_regulator

,_ArsR_family 

 
orth3417; 

hypothetical_pr

otein 

 

orth4374; 

hypothetical_protein 

 

orth4096; 

hypothetical_protein 

orth4284; 

putative_head_to_tail

_joining 

orth3415; 

putative_MDR_permease

;_possible_multidrugeffl

ux_pump 

 
orth3147; 

putative_amino

_acid_ABC_tra

nsporter,ATP-

binding_protein 

 

orth4379; 

hypothetical_protein 

 

orth4098; 

hypothetical_protein 

orth4290; 

hypothetical_protein 

orth1261; 

hypothetical_protein 

 
orth3146; 

putative_amino

_acid_ABC_tra

nsporter,peripla

smic_amino_aci
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binding_protein 

 

orth4382; 

FIG00754370:_hypoth

etical_protein 
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hypothetical_protein 
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putative_amino
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nsporter,_perme
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putative_glycosyltransfera

se 
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orth4315; 

hypothetical_protein 

orth1514; 

Putative_uncharacterized

_protein 

 
orth3597; 

hypothetical_pr

otein 

 
orth4392; 

hypothetical_protein 

 
orth4111; Beta-1,3-

glucosyltransferase 

orth4344; 

hypothetical_protein 

orth2453; 

putative_methyltransfera

se 

 
orth1974; 

mobile_element

_protein 

 

orth4394; 

hypothetical_protein 

 
orth4118; 

protein_of_unknown_func

tion_DUF23 

orth4354; 

hypothetical_protein 

orth1436; 

phage_terminase,_small_

subunit 

 
orth1968; 

hypothetical_pr

otein 

 
orth4395; 

hypothetical_protein 

 
orth4120; 

putative_glycosyltransfera

se 

orth4361; 

hypothetical_protein 

orth2524; 

DNA_adenine_methyltra

nsferase,phage-associated 

 

orth633; 

hypothetical_pr

otein 

 

orth4403; 

FIG00751021:_hypoth

etical_protein 

 

orth4122; Alpha-L-

Rha_alpha-1,3-L-

rhamnosyltransferase(EC_

2.4.1.-) 

orth4364; 

Plasmid_maintenance

_system_killer_protei

n 

orth2059; 2-

dehydropantoate_2-

reductase_(EC_1.1.1.169

)/EC_number=1.1.1.169 

 

orth103; 

ABC_transporte

r,_ATP-

binding_protein 

 

orth4407; 

COG0477:_Permeases

_of_the_major_facilita

torsuperfamily 

 

orth4123; 

Lysophospholipase_(EC_

3.1.1.5);_Monoglycerideli

pase_(EC_3.1.1.23);_putat

ive 

orth4377; 

hypothetical_protein 

orth2078; 

hypothetical_protein 

 

orth856; 

hypothetical_pr

otein 

 

orth4422; 

hypothetical_protein 

 

orth4133; 

Glycosyl_transferase,_gro

up_2_family_protein;dTD

P-

rhamnosyl_transferase_Rf

bF_(EC_2.-.-.-) 

orth4387; 

hypothetical_protein 
orth2482; ORF052 

 
orth1135; 
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_transferase 
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hypothetical_protein 

 
orth4134; 

hypothetical_protein 



25 |  P a g e
 

orth4439; 

hypothetical_protein 

orth2553; 

hypothetical_protein 

 
orth70; Alpha-

L-Rha_alpha-

1,3-L-

rhamnosyltransf

erase(EC_2.4.1.

-) 

 

orth4432; 

hypothetical_protein 

 

orth4136; 

ATPase_involved_in_chro

mosome_partitioning 

orth4458; 

hypothetical_protein 
orth3380; ORF039 

 orth3130; 

Glycosyltransfer

ase_(EC_2.4.1.-

) 

 

orth4436; Transposase 

 

orth4145; transposase 

orth4474; 

hypothetical_protein 
orth3389; Integrase 

 
orth4317; 

Membrane_prot

ein_involved_in

_the_export_of

O-

antigen,_teichoi

c_acid_lipoteich

oic_acids 

 

orth4448; 

hypothetical_protein 

 

orth4162; 

FIG045374:_Type_II_rest

riction_enzyme,methylase

_subunit_YeeA 

orth4491; 

hypothetical_protein 

orth2238; 

hypothetical_protein 

 
orth857; 

hypothetical_pr

otein 

 
orth4468; 

hypothetical_protein 

 
orth4163; 

glycosyltransferase_famil

y_2 

orth4493; 

hypothetical_protein 

orth2545; 

hypothetical_protein 

 
orth1963; 

Inosose_isomer

ase_(EC_5.3.99.

-) 

 

orth4473; 

hypothetical_protein 

 

orth4170; 

IstB_domain_protein_AT

P-binding_protein 

orth4526; 

hypothetical_protein 

orth3378; 

hypothetical_protein 

 
orth3688; 2-

deoxy-D-

gluconate_3-

dehydrogenase_

(EC1.1.1.125) 

 

orth4476; 

Putative_uncharacteriz

ed_protein 

 

orth4181; Oxygen-

insensitive_NADPH_nitro

reductase_(EC1.-.-.-) 

orth4533; 

hypothetical_protein 

orth2564; 

hypothetical_protein 

 
orth3634; 

Shikimate/quina

te_5-

dehydrogenase_

I_beta_(EC1.1.1

.282) 

 

orth4477; 

hypothetical_protein 

 

orth4187; 

putative_transposase 
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orth4536; 

hypothetical_protein 

orth2450; 

hypothetical_protein 

 

orth1964; 

transport_protei
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orth4482; 

hypothetical_protein 

 

orth4195; 

Lipid_carrier_:UDP-N-

acetylgalactosaminyltransf

erase_(EC_2.4.1.-) 

orth4543; 

hypothetical_protein 

orth2463; 

hypothetical_protein 

 
orth1965; 

Shikimate/quina

te_5-

dehydrogenase_

I_beta_(EC1.1.1

.282) 

 

orth4488; 

hypothetical_protein 

 

orth4199; 

putative_mobilization_pro

tein 

orth4553; 

hypothetical_protein 

orth2464; 

hypothetical_protein 

 
orth630; 

Regulator_of_p

olyketide_synth

ase_expression 

 

orth4497; 

hypothetical_protein 

 

orth4201; 

hypothetical_protein 

orth4554; 

hypothetical_protein 

orth2468; 

hypothetical_protein 

 
orth825; Short-

chain_dehydrog

enase/reductase

_SDR 
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hypothetical_protein 

 

orth4212; 

hypothetical_protein 

orth4568; 

hypothetical_protein 

orth2483; 

hypothetical_protein 

 
orth826; 

Acetoacetate_de

carboxylase 
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hypothetical_protein 

 

orth4229; Transposase 
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hypothetical_protein 

orth2491; 

hypothetical_protein 

 orth3602; 

hypothetical_pr

otein 

 
orth4505; 

hypothetical_protein 
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hypothetical_protein 

orth4647; 

hypothetical_protein 
orth2492; TolA_protein 
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hypothetical_pr

otein 
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hypothetical_protein 

 
orth4248; 

hypothetical_protein 

orth4649; 

hypothetical_protein 

orth2493; 

Structural_feature(s)_pre

dicted_byPsort:Transme

mbrane:_3056018_-

_3056034;_Transmembra

ne: 
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hypothetical_pr

otein 

 

orth4518; 

FIG00745584:_hypoth
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FIG00632156:_hypothetic
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orth4650; 

hypothetical_protein 

orth2494; 

hypothetical_protein 

 
orth635; 

hypothetical_pr

otein 

 
orth4537; 

hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 

 orth3679; 

hypothetical_pr

otein 

 
orth4548; 

hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 

 
orth3131; 

capsular_polysa

ccharide_biosyn

thesis_protein 

 

orth4557; 

hypothetical_protein 

 

orth4295; 

hypothetical_protein 

orth4059; 

PTS_system,_galactit

ol-

specific_IIC_compon

ent(EC_2.7.1.69) 

orth2510; 

Phosphate_butyryltransfe

rase_(EC_2.3.1.19)/EC_n

umber=2.3.1.19 

 

orth610; 

putative_transcr

iptional_regulat

orphage-related 

 

orth4559; 

HNH_homing_endonu

clease 

 

orth4301; ATP-

dependent_protease_(EC_

3.4.21.-) 

orth4242; 

PTS_system,_galactit

ol-

specific_IIA_compon

ent(EC_2.7.1.69) 

orth2511; 

Dihydrolipoamide_dehyd

rogenase_ofbranched-

chain_alpha-

keto_acid_dehydrogenas

e_(EC 

   

orth4564; 

hypothetical_protein 

 

orth4309; 

hypothetical_protein 

orth4249; 

phage_terminase,_sm

all_subunit 

orth2537; 

hypothetical_protein 

   
orth4572; 

hypothetical_protein 

 

orth4310; ORF-11 

orth4028; 

PTS_system,_sucrose

-
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ent_(EC2.7.1.69)_/_P
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orth2541; 

Sorbitol_dehydrogenase_

(EC_1.1.1.14)/EC_numb

er=1.1.1.14 
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hypothetical_protein 
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orth4202; 

ABC_transporter_AT

P-binding_protein 

orth2543; 

Glycerol_uptake_operon

_antiterminatorregulatory

_protein 

   

orth4580; 

hypothetical_protein 

 

orth4357; 

hypothetical_protein 

orth4009; 

phage_tail_length_ta

pe-measure_protein 

orth2546; 

hypothetical_protein 

   

orth4581; 

hypothetical_protein 
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hypothetical_protein 

orth4044; 

phage_portal 
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hypothetical_protein 
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hypothetical_protein 

 
orth4360; 

hypothetical_protein 
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phage_terminase,_lar

ge_subunit 

orth2579; 

hypothetical_protein 

   
orth4598; 
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hypothetical_protein 
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phage_major_capsid_

protein 

orth2582; 

hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 

orth4226; 

phage_capsid_and_sc

affold 

orth2586; 

hypothetical_protein 

   
orth4610; 

hypothetical_protein 

 
orth4393; 

hypothetical_protein 

orth734; DNA-

cytosine_methyltrans

ferase_(EC_2.1.1.37)

/EC_number=2.1.1.3

7 

orth2589; 

hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 
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transcription_regulator 
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hypothetical_protein 
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hypothetical_protein 
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orth492; 

Positive_transcription

al_regulator,_MutRfa
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orth2603; 

hypothetical_protein 

   
orth4654; 

FIG00745443:_hypoth

etical_protein 
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hypothetical_protein 
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hypothetical_protein 

orth3371; 

putative_minor_capsid_p

rotein 

   
orth4655; 

hypothetical_protein 
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hypothetical_protein 

orth2607; 

ABC_transporter_AT

P-binding_protein 

orth3372; 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 

   
orth4673; 

hypothetical_protein 

 
orth4450; 

hypothetical_protein 

orth2266; SOS-

response_repressor_a
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EC3.4.21.88) 

orth3374; 

hypothetical_protein 
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FIG00754149:_hypot
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Transcriptional_regul
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hypothetical_protein 
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orth4259; N-
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orth2225; L-
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_(EC_5.3.1.4)/EC_nu
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orth4193; 

Lipopolysaccharide_c
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orth4490; 

hypothetical_protein 
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hypothetical_protein 
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hypothetical_protein 

   
orth4010; 

phage_tail_length_tap

e-measure_protein 
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hypothetical_protein 
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hypothetical_protein 

orth3386; 

hypothetical_protein 

   

orth4026; 

Putative_phage-

related_1,4-beta-N-

acetylmuramidase_(cel

l_wall_hydrolase)(_E

C:3.2.1.17_) 

 

orth4500; 

hypothetical_protein 

orth376; 
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al_regulator_MutR_f
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orth3387; 

hypothetical_protein 
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phage_terminase_large
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_associated 
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orth3394; Branched-

chain_alpha-

keto_acid_dehydrogenas

e,E1_component,_alpha_

subunit_(EC_1.2.4.4) 

   

orth4175; 

phage_antirepressor_p

rotein 

 

orth4514; 

hypothetical_protein 

orth2227; 

hypothetical_protein 

orth3395; Branched-

chain_alpha-

keto_acid_dehydrogenas

e,E1_component,_beta_s

ubunit_(EC_1.2.4.4) 
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phage_protein 

 

orth4523; 

hypothetical_protein 

orth2251; 
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orth3396; 
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e_complex_(EC 

   

orth4281; 

prophage_LambdaBa0
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orth4525; 

hypothetical_protein 

orth2228; 

putative_unsaturated
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e 

orth3405; 

hypothetical_protein 

   

orth4289; 

phage_protein 

 

orth4528; 

hypothetical_protein 

orth405; Beta-

xylosidase_(EC_3.2.

1.37)/EC_number=3.

2.1.37 

orth3409; 

hypothetical_protein 

   

orth4312; 

phage_protein 

 

orth4529; 

hypothetical_protein 

orth426; 

hypothetical_protein 

orth3421; 

hypothetical_protein 

   
orth4343; 

prophage_pi2_protein

_49 

 
orth4530; 

hypothetical_protein 
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orth2258; 

hypothetical_protein 

orth3424; 

hypothetical_protein 

   
orth4184; 

Prophage_clp_proteas

e-like_protein 

 
orth4531; 

hypothetical_protein 

orth447; 

Maltose_operon_tran

scriptional_repressor

_MalR,LacI_family 

orth3430; 

Serine/threonine_protein

_kinase(_EC:2.7.1.37_) 

   

orth1618; 

hypothetical_protein 

 

orth4534; 

hypothetical_protein 

orth448; Oligo-1,6-

glucosidase_(EC_3.2.

1.10)/EC_number=3.

2.1.10 

orth3450; 

hypothetical_protein 

   

orth578; 

hypothetical_protein 

 

orth4535; Phenylalanyl-

tRNA_synthetase_beta_ch

ain_(EC6.1.1.20) 

orth2314; 

Glucan_1,6-alpha-

glucosidase_(EC_3.2.

1.70)/EC_number=3.

2.1.70 

orth3451; 

hypothetical_protein 

   

orth1440; 

hypothetical_protein 

 

orth4541; 

hypothetical_protein 

orth2316; 

hypothetical_protein 

orth3463; 

FIG00752411:_hypotheti

cal_protein 

   
orth1767; 

Predicted_membrane_

protein 

 
orth4547; 

hypothetical_protein 

orth2265; 

Putative_uncharacteri

zed_protein 

orth3464; 

hypothetical_protein 

   
orth2241; 

hypothetical_protein 

 
orth4550; 

hypothetical_protein 

orth456; 

Transcriptional_regul

ator,_xre_family 

orth3480; Predicted_L-

fucose-

specific_phosphotransfer

asesystem,_EIIA_compo

nent 

   

orth2302; Beta-

glucosidase_(EC_3.2.1

.21);6-phospho-beta-

glucosidase_(EC_3.2.1

.86) 

 

orth4556; 

hypothetical_protein 
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orth466; 

Transcriptional_repre

ssor_of_arabinosideu

tilization_operon,_Gn

tR_family 

orth2598; 

PTS_system,_IIb_compo

nent 

   

orth2303; 

PTS_system,_cellobio

se-

specific_IIA_compone

nt(EC_2.7.1.69) 

 

orth4558; 

hypothetical_protein 

orth2247; 

hypothetical_protein 

orth2597; 

PTS_system,_IIc_compo

nent 

   
orth1670; 

PTS_system,_cellobio

se-

specific_IIC_compone

nt(EC_2.7.1.69) 

 

orth4570; 

hypothetical_protein 

orth2255; 

tributyrin_esterase 

orth2495; Metallo-beta-

lactamase_superfamily_d

omainprotein_in_propha

ge 

   

orth1569; 

PTS_system,_cellobio

se-

specific_IIB_compone

nt(EC_2.7.1.69) 

 

orth4574; 

hypothetical_protein 

orth470; 

hypothetical_protein 

orth2497; 

ATPase_involved_in_D

NA_repair,_phageassocia

ted 

   

orth542; 

PRD/PTS_system_IIA

_2_domain_protein 

 

orth4576; 

hypothetical_protein 

orth475; 

hypothetical_protein 

orth2549; 

phage_minor_capsid_pro

tein_#Fam0016 

   

orth3922; 

hypothetical_protein 

 

orth4577; 

hypothetical_protein 

orth2294; 

hypothetical_protein 

orth3385; 

ATPase_involved_in_D

NA_repair,_phageassocia

ted 

   

orth523; 

hypothetical_protein 

 

orth4582; 

hypothetical_protein 

orth481; 

FIG00745047:_hypot

hetical_protein 

orth3388; phage_protein 

   
orth586; D-arabino-3-

hexulose_6-

phosphate_formaldehy

delyase 

 

orth4585; 

hypothetical_protein 
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orth482; ABC-

type_uncharacterized

_transport_system,pe

rmease_component 

orth3391; 

prophage_pi3_protein_01 

   

orth587; 

transcriptional_regulat

or,_DeoR-family 

 

orth4586; 

hypothetical_protein 

orth2293; ABC-

type_oligopeptide_tra

nsport_system,_ATP

asecomponent 

orth3436; phage_anti-

repressor_protein 

   

orth602; 

hypothetical_protein 

 

orth4591; 

hypothetical_protein 

orth494; 

Transcriptional_regul

ator,_RpiR_family 

orth3502; 

prophage_pi3_protein_01 

   
orth1416; 6-phospho-

beta-

glucosidase_(EC_3.2.1

.86)/EC_number=3.2.1

.86 

 

orth4593; 

hypothetical_protein 

orth496; 

putative_transcription

al_regulator,_XRE_f

amilyprotein 

    

orth1417; Transposase 

 

orth4602; 

hypothetical_protein 

orth2222; 

putative_inosine-

uridine_preferring_n

ucleosidehydrolase 

    

orth1418; 

hypothetical_protein 

 

orth4611; 

hypothetical_protein 

orth2229; 

PTS_system,_IIa_co

mponent 

    
orth1519; 

ISSth1,_transposase_(

orf1),_IS3_family 

 

orth4612; 

hypothetical_protein 
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orth441; 

PTS_system,_manno

se-

specific_IID_compon

ent_(EC2.7.1.69) 

    

orth1547; 

Nucleotidyltransferase

_(EC_2.7.7.-) 

 

orth4621; 

hypothetical_protein 

orth2257; 

PTS_system,_manno

se-

specific_IIC_compon

ent_(EC2.7.1.69) 

    

orth1601; 

hypothetical_protein 

 

orth4622; 

hypothetical_protein 

orth2315; 

Maltose/maltodextrin

_ABC_transporter,_s

ubstratebinding_perip

lasmic_protein_MalE 

    

orth1603; 

hypothetical_protein 

 

orth4626; 

hypothetical_protein 

orth450; 

Maltose/maltodextrin

_ABC_transporter,_p

ermeaseprotein_MalF 

    

orth1604; 

FIG036446:_hypotheti

cal_protein 

 

orth4636; 

hypothetical_protein 

orth451; 

Maltose/maltodextrin

_ABC_transporter,_p

ermeaseprotein_Mal

G 

    

orth1671; transposase 

 

orth4641; 

hypothetical_protein 
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orth454; 

PTS_system_sorbose

_subfamily_IIB_com

ponent 

    

orth1675; 

Functional_role_page_

for_Anaerobic_nitric_

oxidereductase_transcr

iption_regulator_NorR 

 

orth4642; 

Mevalonate_kinase_(EC_

2.7.1.36)/EC_number=2.7

.1.36 

orth2256; 

PTS_system,_IIB_co

mponent 

    
orth1677; 

Putative_uncharacteriz

ed_protein 

 
orth4645; 

hypothetical_protein 

orth468; 

PTS_system,_manno

se-

specific_IIC_compon

ent_(EC2.7.1.69) 

    

orth1678; 

COG0637:_Predictedp

hosphatase/phosphohe

xomutase 

 

orth4658; 

hypothetical_protein 

orth469; 

PTS_system,_manno

se/fructose_family_II

Dcomponent 

    

orth1679; Mannitol-1-

phosphate_5-

dehydrogenase_(EC1.

1.1.17) 

 

orth4660; 

hypothetical_protein 

orth495; 

PTS_system,_maltos

e_and_glucose-

specific_IICcompone

nt_(EC_2.7.1.69)_/_P

TS_system,_maltose_

and 

    

orth1681; 

hypothetical_protein 

 

orth4675; 

hypothetical_protein 

     
orth1697; 

hypothetical_protein 

 
orth4677; 

hypothetical_protein 

     
orth1781; 6-phospho-

3-hexuloisomerase 

 
orth4678; 

hypothetical_protein 
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orth1811; 

hypothetical_protein 

 
orth4686; 

hypothetical_protein 

     

orth1676; 

PTS_system,_fructose-

_and_mannose-

inducibleputative_EII_

component 

 

orth4693; 

hypothetical_protein 

     

orth588; 

PTS_system,_fructose-

_and_mannose-

inducible_IIDcompone

nt_(EC_2.7.1.69) 

 

orth4696; 

hypothetical_protein 

     

orth589; 

PTS_system,_fructose-

_and_mannose-

inducible_IICcompone

nt_(EC_2.7.1.69) 

 

orth4698; 

hypothetical_protein 

     

orth1558; 

PTS_system,_fructose-

_and_mannose-

inducible_IIBcompone

nt_(EC_2.7.1.69) 

 

orth4700; 

hypothetical_protein 
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orth1786; 

PTS_system,_fructose-

_and_mannose-

inducible_IIAcompone

nt_(EC_2.7.1.69) 

 

orth4704; 

hypothetical_protein 

     

orth585; 

PTS_system,_mannitol

-

specific_IIB_compone

nt_(EC2.7.1.69)_/_PT

S_system,_mannitol-

specific_IIC_compone

nt 

 

orth4705; 

hypothetical_protein 

     
orth590; 

PTS_system,_cellobio

se-

specific_IIB_compone

nt(EC_2.7.1.69) 

 

orth4706; 

hypothetical_protein 

     
orth1472; 

PTS_system,_cellobio

se-

specific_IIA_compone

nt(EC_2.7.1.69) 

 

orth4708; 

hypothetical_protein 

     
orth1474; 

PTS_system,_cellobio

se-

specific_IIC_compone

nt(EC_2.7.1.69) 

 

orth4709; 

hypothetical_protein 

     
orth1619; 

mobile_element_protei

n 

 
orth4068; 

mobile_element_protein 
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orth4220; 

PTS_system,_N-

acetylgalactosamine-

specific_IICcomponent_(

EC_2.7.1.69) 

       

orth4262; 

PTS_system,_N-

acetylgalactosamine-

_andgalactosamine-

specific_IIA_component_

(EC_2.7.1.69) 

       
orth4466; 

ABC_transporter,_ATP-

binding_protein 

       
orth4050; 

polysaccharide_biosynthe

sis_protein 

       
orth4031; 

phage_terminase_large_su

bunit 

       
orth4075; 

phage_portal_protein 

       
orth4131; cII-

like_protein,_phage_assoc

iated 

       
orth4228; 

phage_tail_fiber_protein 
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orth4246; 

phage_terminase_small_s

ubunit 

       
orth4253; 

prophage_pi1_protein_32 

       
orth4182; 

Prophage_clp_protease-

like_protein 

       
orth2139; FIG00742964: 

       
orth1011; 

ABC_transporter,_ATP-

binding_protein 

       

orth3787; D-3-

phosphoglycerate_dehydr

ogenase_(EC1.1.1.95) 

       

orth722; 

Bifunctional_protein:_zin

c-

containing_alcoholdehydr

ogenase;_quinone_oxidor

eductase_(_NADPH:quin

one 

       
orth434; 

Transcriptional_regulator,

_xre_family 
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orth3286; 

FIG00750480:_hypothetic

al_protein 

       
orth270; 

ribose_operon_repressor,_

putative 

       

orth2938; 

phosphoenolpyruvate-

dependent_sugarphosphot

ransferase_system_EIIB,_

probable_sorbose 

       

orth3069; 

Phosphotransferase_syste

m,mannose/fructose/N-

acetylgalactosamine-

specific_component 

       

orth3734; 

phosphoenolpyruvate-

dependent_sugarphosphot

ransferase_system_EIID,_

probable_fructose 

       

orth3815; 

Maltodextrin_glucosidase

_(EC_3.2.1.20)/EC_numb

er=3.2.1.20 
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orth3297; 

PTS_system,_mannose-

specific_IIA_component_

(EC2.7.1.69) 

       

orth2955; Oligo-1,6-

glucosidase_(EC_3.2.1.10

)/EC_number=3.2.1.10 

       
orth1254; 

FIG00743082:_hypothetic

al_protein 

       
orth1218; 

hypothetical_protein 

       
orth3247; 

FIG00753206:_hypothetic

al_protein 

       
orth271; 

Transcriptional_regulator,

_TetR_family 

       
orth770; 

FIG00746376:_hypothetic

al_protein 

       
orth2633; 

FIG00749467:_hypothetic

al_protein 
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orth3058; ABC-

type_multidrug_transport_

system(daunorubicin_resis

tance),_ATPase_compone

nt 

       
orth1009; 

ABC_transporter,_permea

se_protein 

       
orth3074; 

ABC_transporter,_ATP-

binding_protein 

       
orth3344; 

FIG00746758:_hypothetic

al_protein 

       
orth2337; 

hypothetical_protein 

       
orth2148; hypothetical 

       
orth1023; 

hypothetical_protein 

       
orth3929; 

hypothetical_protein 

       
orth2624; 

hypothetical_protein 

       
orth2250; 

unknown_protein 

       
orth3868; Rep_protein 
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orth2285; 

hypothetical_protein 

       
orth3220; 

hypothetical_protein 

       
orth971; 

hypothetical_protein 

       
orth1808; 

hypothetical_protein 

       
orth778; 

hypothetical_protein 

       
orth762; 

Glycosyl_transferase,_fam

ily_2 

       
orth995; 

Glycosyltransferase 

       

orth3326; 

modification_methylase_(

Cytosine-

specificmethyltransferase 

       
orth747; 

hypothetical_protein 

       
orth3319; 

Superfamily_II_DNA_and

_RNA_helicase 

       
orth3810; 

hypothetical_protein 

       
orth2107; hypothetical 
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orth2159; hypothetical 

       
orth3850; 

oligogalacturonide_transp

orter 

       
orth2160; hypothetical 

       
orth3763; 

hypothetical_protein 

       
orth2679; 

abortive_infection_protein

_AbiGI 
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Supplementary Table 5. Predicted peptidase OGs of the L. rhamnosus strains. 

KEGG Gene name Protease type Annotation OG/ GG gene Presence 

K03101 lspA Aspartic Peptidases signal peptidase II orth347 core 

K00764 purF Cysteine Peptidases amidophosphoribosyltransferase orth1865 core 

K00820 glmS Cysteine Peptidases glucosamine--fructose-6-phosphate aminotransferase orth2970 core 

K01304 pcp Cysteine Peptidases pyroglutamyl-peptidase orth3100 core 

K01372 pepC Cysteine Peptidases bleomycin hydrolase orth569 core 

K01951 guaA Cysteine Peptidases GMP synthase (glutamine-hydrolysing) orth1928 core 

K01953 asnB Cysteine Peptidases asparagine synthase (glutamine-hydrolysing) orth2202 core 

K05520 pfpI Cysteine Peptidases protease I orth1891 core 

K07010  Cysteine Peptidases putative glutamine amidotransferase orth2534, orth4421 core 

K07284 srtA Cysteine Peptidases sortase A orth1655, orth3244 core 

K08659 pepDA, 

pepDB 

Cysteine Peptidases dipeptidase orth1130, orth2096, 

orth2237 

core 

K01256 pepM Metallo Peptidases aminopeptidase N orth2997 core 

K01258 pepT Metallo Peptidases tripeptide aminopeptidase orth122 core 

K01262 pepP Metallo Peptidases Xaa-Pro aminopeptidase orth3107 core 

K01265 map Metallo Peptidases methionyl aminopeptidase orth3605 core 

K01271 pepQ Metallo Peptidases Xaa-Pro dipeptidase orth2552 core 

K01409 gcp Metallo Peptidases O-sialoglycoprotein endopeptidase orth2555 core 

K01436  Metallo Peptidases amidohydrolase orth1222 core 
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K03798 ftsH Metallo Peptidases cell division protease orth255 core 

K05823  Metallo Peptidases N-acetyldiaminopimelate deacetylase orth1901 core 

K07386 pepO Metallo Peptidases putative endopeptidase orth1148, orth2704 core 

K08602 pepF, pepB Metallo Peptidases oligoendopeptidase F orth2583 core 

K08643 zmpB Metallo Peptidases zinc metalloprotease orth470 variable 

K11749 rseP Metallo Peptidases regulator of sigma E protease orth2271 core 

K12941 abgB Metallo Peptidases aminobenzoyl-glutamate utilization protein B orth614 variable 

K16203 dppA Metallo Peptidases D-amino peptidase orth1368 variable 

K01259 pip Serine endopeptidases proline iminopeptidase orth858, orth3239 core 

K01281 pepXP Serine endopeptidases X-Pro dipeptidyl-peptidase orth3514 core 

K01338 lon Serine endopeptidases ATP-dependent Lon protease orth2471 variable 

K01356 lexA Serine endopeptidases repressor LexA orth978 core 

K01358 clpP Serine endopeptidases ATP-dependent Clp protease, protease subunit orth117 core 

K01361  Serine endopeptidases lactocepin orth1104 core 

K03100 lepB Serine endopeptidases signal peptidase I orth2680 core 

K03797 ctpA Serine endopeptidases carboxyl-terminal processing protease orth292 core 

K07258 dacA, dacB, 

dacC 

Serine endopeptidases D-alanyl-D-alanine carboxypeptidase (penicillin-

binding protein 

orth2197 core 

K01419 hslV, clpQ Threonine Peptidases ATP-dependent HslUV protease orth1201 core 
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Supplementary Table.6. Specific genes for L. rhamnosus strains – listing of OG numbers and RAST annotation. 

OG Size Strain Annotation Discussed in the text 

4174 247 Lrh13 hypothetical_protein  

4301 112 Lrh23 ATP-dependent_protease_(EC_3.4.21.-)  

4309 109 Lrh23 hypothetical_protein  

4124 308 Lrh23 truncated_RepA  

4199 221 Lrh23 putative_mobilization_protein  

4106 334 Lrh22 D-lactate_dehydrogenase_(EC_1.1.1.28)/EC_number=1.1.1.28  

4093 357 Lrh22 Malate_permease * 

358 746 Lrh22 hypothetical_protein  

4276 129 Lrh22 nucleoid_DNA-binding_protein  

4090 366 Lrh22 hypothetical_protein  

4043 513 Lrh22 hypothetical_protein  

4144 285 Lrh22 hypothetical_protein  

4149 278 Lrh22 hypothetical_protein  
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4139 291 Lrh22 hypothetical_protein  

4194 228 Lrh22 SortaseA1,_surface_protein_transpeptidase * 

4132 302 Lrh22 hypothetical_protein  

4238 168 Lrh22 hypothetical_protein  

4177 244 Lrh22 hypothetical_protein  

4129 305 Lrh22 Hypothetical_similar_to_thiamin_biosynthesislipoprotein_ApbE  

4232 173 Lrh22 FIG00750704:_hypothetical_protein * sugar cluster 

4190 230 Lrh22 Triosephosphate_isomerase_(EC_5.3.1.1)/EC_number=5.3.1.1 * sugar cluster 

4142 287 Lrh22 Fructose-bisphosphate_aldolase_class_II_(EC4.1.2.13) * sugar cluster 

4059 445 Lrh22 PTS_system,_galactitol-specific_IIC_component(EC_2.7.1.69) * sugar cluster 

4242 159 Lrh22 PTS_system,_galactitol-specific_IIA_component(EC_2.7.1.69) * sugar cluster 

4266 137 Lrh22 hypothetical_protein * sugar cluster 

4046 494 Lrh22 Transcriptional_antiterminator_of_lichenanoperon,_BglG_family * sugar cluster 
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4113 326 Lrh22 4-hydroxythreonine-4-phosphate_dehydrogenase(EC_1.1.1.262) * sugar cluster 

4066 409 Lrh22 hypothetical_protein * sugar cluster 

4108 331 Lrh22 2-keto-3-deoxygluconate_permease_(KDGpermease) * sugar cluster 

4033 577 Lrh22 hypothetical_protein * sugar cluster 

4302 112 Lrh22 hypothetical_protein  

4157 270 Lrh22 hypothetical_protein  

4267 136 Lrh22 hypothetical_protein  

4148 280 Lrh22 hypothetical_protein  

4135 302 Lrh22 hypothetical_protein  

4085 374 Lrh22 hypothetical_protein  

4038 537 Lrh22 FIG00513666:_hypothetical_protein  

4071 403 Lrh22 Tn916,_transcriptional_regulator,_putative  

4305 110 Lrh22 hypothetical_protein  

4239 166 Lrh22 Hypothetical_membrane_protein  

4126 308 Lrh22 hypothetical_protein  
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4159 269 Lrh22 Integrase  

4198 221 Lrh22 hypothetical_protein  

4264 139 Lrh22 hypothetical_protein  

4152 274 Lrh22 transposase,_IS4  

4249 151 Lrh22 phage_terminase,_small_subunit  

4076 392 Lrh22 Uncharacterized_protein,_YUKC_B.subtilishomolog  

4236 171 Lrh22 hypothetical_protein  

4011 958 Lrh22 hypothetical_protein  

4112 327 Lrh22 Aggregation_promoting_factor  

4128 307 Lrh22 Zeta_toxin *toxin 

4282 126 Lrh22 hypothetical_protein  

4165 263 Lrh22 putative_plasmid_partition_protein *plasmid 

4296 114 Lrh22 hypothetical_protein  

4283 124 Lrh22 hypothetical_protein  

4061 433 Lrh22 hypothetical_Cytosolic_Protein  
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4049 477 Lrh22 FtsK/SpoIIIE_family_protein,_putative_secretionsystem_component_EssC/YukA  

4028 650 Lrh22 PTS_system,_sucrose-specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_sucrose-specific_IIC_component  

4114 326 Lrh22 Sucrose_operon_repressor_ScrR,_LacI_family  

4320 103 Lrh11 hypothetical_protein  

4161 265 Lrh11 mobile_element_protein  

4201 220 Lrh30 hypothetical_protein  

4057 450 Lrh30 hypothetical_protein  

4068 408 Lrh32 mobile_element_protein  

4230 175 Lrh32 Alpha/beta_superfamily_hydrolase  

4250 150 Lrh32 hypothetical_protein  

4203 218 Lrh32 hypothetical_protein  

4322 102 Lrh32 hypothetical_protein  

4164 263 Lrh32 putative_plasmid_partition_protein *plasmid 

4169 252 Lrh32 hypothetical_protein  
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4228 177 Lrh32 phage_tail_fiber_protein  

4069 406 Lrh28 Type_I_restriction-modification_system,DNA-methyltransferase_subunit_M_(EC_2.1.1.72)  

4079 387 Lrh28 Type_I_restriction-modification_system,specificity_subunit_S_(EC_3.1.21.3)  

4014 884 Lrh28 Type_I_restriction-modification_system,restriction_subunit_R_(EC_3.1.21.3)  

4016 842 Lrh28 hypothetical_protein  

4008 1082 Lrh28 hypothetical_protein  

4054 457 Lrh28 hypothetical_protein  

4025 669 Lrh28 hypothetical_protein  

4247 154 Lrh28 hypothetical_protein  

4105 335 Lrh28 hypothetical_protein  

4274 129 Lrh28 hypothetical_protein  

4254 148 Lrh28 hypothetical_protein  

4300 112 ATCC8530 PapB *bacteriocin 

4316 106 ATCC8530 Thioredoxin *stress resistance 
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4259 142 Lrh33 N-acetylglucosamine/galactosamine_PTS,_EIIA(EC:2.7.1.69_)  

4168 253 Lrh33 hypothetical_protein  

4298 113 Lrh33 hypothetical_protein  

4024 678 Lrh33 hypothetical_protein  

4269 135 Lrh33 hypothetical_protein  

4306 110 Lrh33 Hypothetical_protein  

4189 231 Lrh33 response_regulator  

4056 452 Lrh33 Signal_transduction_histidine_kinase  

4207 216 Lrh33 DedA_protein  

4196 223 Lrh33 Membrane-associated_phospholipid_phosphatase  

4121 315 Lrh33 Glycosyltransferase  

4053 463 Lrh33 FIG00749762:_hypothetical_protein  

4020 735 Lrh33 relaxase_Mob_DEI  

4116 324 Lrh33 LtrC  

4081 385 Lrh33 FIG00750967:_hypothetical_protein  
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4231 174 Lrh33 hypothetical_protein  

4017 825 Lrh33 Surface_antigen_p40  

4018 818 Lrh33 FIG00629370:_hypothetical_protein  

4150 277 Lrh33 Tn5252,_Orf23  

4030 633 Lrh33 hypothetical_protein  

4244 158 Lrh33 hypothetical_protein  

4045 499 Lrh33 bacillolysin(_EC:3.4.24.27_) *toxin 

4308 109 Lrh33 Non-specific_DNA-binding_protein_Dps_/Iron-binding_ferritin-like_antioxidant_protein_/  

4227 178 Lrh33 FIG00748045:_hypothetical_protein  

4245 157 Lrh33 Teichoic_acid_glycosylation_protein  

4032 582 Lrh33 putative_transposase  

4074 399 Lrh33 transposase_(partial)  

4215 198 Lrh33 putative_resolvase  

4313 107 Lrh33 Arsenical_resistance_operon_repressor *arsenic resistance 
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4034 576 Lrh33 Arsenical_pump-driving_ATPase_(EC_3.6.3.16)/EC_number=3.6.3.16 *arsenic resistance 

4062 431 Lrh33 Arsenic_efflux_pump_protein *arsenic resistance 

4304 111 Lrh33 Arsenical_resistance_operon_trans-actingrepressor_ArsD *arsenic resistance 

4324 101 Lrh33 Transposase,_IS30_family  

4206 216 Lrh33 YbbL_ABC_transporter_ATP-binding_protein  

4258 143 Lrh33 transcriptional_regulator,_XRE_family  

4216 197 Lrh33 hypothetical_protein  

4138 292 Lrh33 hypothetical_protein  

4261 141 Lrh33 Putative_uncharacterized_protein  

4006 1503 Lrh33 FIG00745879:_hypothetical_protein  

4188 231 Lrh33 FIG00742740:_hypothetical_protein  

4010 990 Lrh33 phage_tail_length_tape-measure_protein *phage 

4289 121 Lrh33 phage_protein *phage 

4209 215 Lrh33 major_tail_protein,_phi13_family *phage 

4280 127 Lrh33 phage_protein *phage 
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4307 109 Lrh33 Putative_uncharacterized_protein *phage 

4312 108 Lrh33 phage_protein *phage 

4067 409 Lrh33 FIG00744946:_hypothetical_protein *phage 

4184 235 Lrh33 Prophage_clp_protease-like_protein *phage 

4065 411 Lrh33 Portal_protein,_phage_associated *phage 

4035 576 Lrh33 phage_terminase_large_subunit *phage 

4286 124 Lrh33 Putative_uncharacterized_protein *phage 

4281 126 Lrh33 prophage_LambdaBa04,_Gp54 *phage 

4279 127 Lrh33 Hypothetical_protein  

4153 274 Lrh33 Helicase_loader_DnaI  

4173 249 Lrh33 FIG00751682:_hypothetical_protein  

4092 363 Lrh33 hypothetical_protein  

4060 435 Lrh33 DNA-cytosine_methyltransferase_(EC_2.1.1.37)/EC_number=2.1.1.37  

4180 240 Lrh33 hypothetical_cytosolic_protein  

4047 492 Lrh33 hypothetical_protein  
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4029 639 Lrh33 Restriction_enzyme_BgcI_alpha_subunit_(EC3.1.21.-)_[Includes:_Adenine-specific_methyltransferase  

4091 363 Lrh33 FIG00712184:_hypothetical_protein  

4107 331 Lrh33 Ornithine_cyclodeaminase_(EC_4.3.1.12)/EC_number=4.3.1.12  

4141 289 Lrh33 FIG00745596:_hypothetical_protein  

4200 221 Lrh34 hypothetical_protein  

4237 171 Lrh34 hypothetical_protein  

4019 740 Lrh34 virulence-associated_E  

4073 401 Lrh34 Integrase,_superantigen-encoding_pathogenicityislands_SaPI  

4036 556 Lrh34 hypothetical_protein  

4319 103 Lrh34 hypothetical_protein  

4175 247 Lrh34 phage_antirepressor_protein  

4147 281 Lrh34 hypothetical_protein  

4204 218 Lrh19 membrane_protein  
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4072 401 Lrh19 Beta-lactamase_class_C_and_other_penicillinbinding_proteins  

4041 519 Lrh19 hypothetical_protein  

4223 186 Lrh19 hypothetical_protein  

4166 256 Lrh19 Hypothetical_membrane_spanning_protein *EPS cluster 

4012 950 Lrh19 glycosyl_hydrolase_53(_EC:3.2.1.89_) *EPS cluster 

4026 651 Lrh19 Putative_phage-related_1,4-beta-N-acetylmuramidase_(cell_wall_hydrolase)(_EC:3.2.1.17_) *EPS cluster 

4052 463 Lrh19 membrane_protein,_putative *EPS cluster 

4086 372 Lrh19 Glycosyltransferase *EPS cluster 

4039 526 Lrh19 Membrane_protein_involved_in_the_export_ofO-antigen,_teichoic_acid_lipoteichoic_acids *EPS cluster 

4119 322 Lrh19 Beta-1,3-glucosyltransferase *EPS cluster 

4095 356 Lrh19 dTDP-glucose_4,6-dehydratase_(EC_4.2.1.46)/EC_number=4.2.1.46 *EPS cluster 

4186 234 Lrh19 2-C-methyl-D-erythritol_4-phosphatecytidylyltransferase_(EC_2.7.7.60) *EPS cluster 
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4193 228 Lrh19 Lipopolysaccharide_cholinephosphotransferaseLicD3_(EC_2.7.8.-) *EPS cluster 

4155 272 Lrh19 Glycosyl_transferase,_family_2 *EPS cluster 

4211 205 Lrh19 hypothetical_protein *EPS cluster 

4240 163 HN001 hypothetical  

4171 251 HN001 hypothetical  

4212 202 Lrh31 hypothetical_protein  

4292 120 Lrh31 hypothetical_protein  

4295 115 Lrh31 hypothetical_protein  

4101 342 Lrh31 hypothetical_protein  

4163 263 Lrh31 glycosyltransferase_family_2  

4096 355 Lrh31 hypothetical_protein  

4133 302 Lrh31 Glycosyl_transferase,_group_2_family_protein  

4122 313 Lrh31 Alpha-L-Rha_alpha-1,3-L-rhamnosyltransferase(EC_2.4.1.-)  
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4048 481 Lrh31 Membrane_protein_involved_in_the_export_ofO-antigen,_teichoic_acid_lipoteichoic_acids  

4118 322 Lrh31 protein_of_unknown_function_DUF23  

4248 153 Lrh31 hypothetical_protein  

4251 150 Lrh5 hypothetical_protein  

4167 254 Lrh5 hypothetical_protein_within_pathogenicityisland  

4178 242 Lrh5 hypothetical_protein  

4315 106 Lrh5 hypothetical_protein  

4252 149 Lrh5 hypothetical_protein  

4023 696 Lrh5 hypothetical_protein  

4202 218 Lrh5 ABC_transporter_ATP-binding_protein  

4222 187 Lrh5 hypothetical_protein  

4058 449 Lrh5 hypothetical_protein  

4158 269 Lrh5 hypothetical_protein  

4102 339 Lrh5 predicted_ATP-dependent_endonuclease,_OLDfamily  
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4208 216 Lrh5 predicted_ATP-dependent_endonuclease,_OLDfamily  

4104 337 Lrh5 acyltransferase/acetyltransferase  

4137 298 Lrh5 hypothetical_protein  

4125 308 Lrh5 FIG00518155:_hypothetical_protein  

4063 430 Lrh5 phage_terminase,_large_subunit *phage 

4044 506 Lrh5 phage_portal *phage 

4185 235 Lrh5 hypothetical_protein *phage 

4226 180 Lrh5 phage_capsid_and_scaffold *phage 

4130 305 Lrh5 phage_major_capsid_protein *phage 

4291 120 Lrh5 ORF042 *phage 

4284 124 Lrh5 putative_head_to_tail_joining *phage 

4290 121 Lrh5 hypothetical_protein *phage 

4205 217 Lrh5 conserved_hypothetical_protein *phage 

4255 146 Lrh5 conserved_hypothetical_protein *phage 

4009 998 Lrh5 phage_tail_length_tape-measure_protein *phage 
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4156 272 Lrh5 minor_tail_protein *phage 

4022 702 Lrh5 hypothetical_protein  

4115 324 Lrh5 Orf55  

4080 386 Lrh5 hypothetical_protein  

4192 228 Lrh5 Hypothetical_SAV2027_homolog_insuperantigen-encoding_pathogenicity_islands_SaPI  

4131 305 Lrh24 cII-like_protein,_phage_associated  

4162 265 Lrh24 FIG045374:_Type_II_restriction_enzyme,methylase_subunit_YeeA  

4027 650 Lrh24 FIG045374:_Type_II_restriction_enzyme,methylase_subunit_YeeA  

4310 108 Lrh24 ORF-11  

4234 172 Lrh24 hypothetical_protein  

4094 357 Lrh24 transcriptional_regulator,_Cro/CI_family  

4187 232 Lrh24 putative_transposase  

4145 282 Lrh24 transposase  

4285 124 Lrh24 FIG00743773:_hypothetical_protein  
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4064 413 Lrh24 FIG01282627:_hypothetical_protein  

4182 238 Lrh24 Prophage_clp_protease-like_protein  

4075 395 Lrh24 phage_portal_protein  

4031 630 Lrh24 phage_terminase_large_subunit  

4246 157 Lrh24 phage_terminase_small_subunit  

4253 149 Lrh24 prophage_pi1_protein_32  

4170 252 Lrh24 IstB_domain_protein_ATP-binding_protein  

4040 521 Lrh24 Transposase_subunit  

4181 238 Lrh24 Oxygen-insensitive_NADPH_nitroreductase_(EC1.-.-.-) *EPS cluster 

4077 390 Lrh24 truncated_transposase_for_IS1272 *EPS cluster 

4220 189 Lrh24 PTS_system,_N-acetylgalactosamine-specific_IICcomponent_(EC_2.7.1.69) *EPS cluster 

4262 140 Lrh24 PTS_system,_N-acetylgalactosamine-_andgalactosamine-specific_IIA_component_(EC_2.7.1.69) *EPS cluster 

4120 320 Lrh24 putative_glycosyltransferase *EPS cluster 

4050 470 Lrh24 polysaccharide_biosynthesis_protein *EPS cluster 
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4109 330 Lrh24 putative_glycosyltransferase *EPS cluster 

4087 371 Lrh24 hypothetical_protein *EPS cluster 

4111 327 Lrh24 Beta-1,3-glucosyltransferase *EPS cluster 

4098 351 Lrh24 hypothetical_protein *EPS cluster 

4083 383 Lrh24 Glycosyl_transferase,_group_1 *EPS cluster 

4195 227 Lrh24 Lipid_carrier_:UDP-N-acetylgalactosaminyltransferase_(EC_2.4.1.-) *EPS cluster 

4136 299 Lrh24 ATPase_involved_in_chromosome_partitioning  

4229 176 Lrh24 Transposase  

4123 313 Lrh24 Lysophospholipase_(EC_3.1.1.5)  

4260 141 Lrh24 FIG00632156:_hypothetical_protein  

4037 548 Lrh29 conserved_hypothetical_protein,_probablyfragment  

4015 844 Lrh29 putative_cytoplasmic_protein  

4021 723 Lrh29 putative_type_II_restriction_enzyme_methylasesubunit  
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2472 1212 Lrh29 putative_type_II_restriction_enzyme_methylasesubunit  

4007 1241 Lrh29 FIG00753307:_hypothetical_protein  

4214 199 Lrh29 hypothetical_protein  

4241 159 Lrh29 hypothetical_protein  

4146 282 Lrh29 hypothetical_protein  

4213 201 Lrh29 FIG00745257:_hypothetical_protein  

4172 250 Lrh29 hypothetical_protein  

4160 268 Lrh29 hypothetical_protein  

4070 404 Lrh29 CpsX_protein cold shock *stress resistance 

4235 172 Lrh29 hypothetical_protein  

4100 345 Lrh29 putative_acetyl_transferase  

4256 144 Lrh29 hypothetical_protein  

4117 324 Lrh29 hypothetical_protein  

4268 136 Lrh29 orf15  

4225 181 Lrh29 FIG00754149:_hypothetical_protein  
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2523 215 Lrh29 hypothetical_protein  

4127 307 Lrh29 ParA_family_protein  

4197 222 Lrh4 hypothetical_protein  

2733 150 Lrh4 FIG00745703:_hypothetical_protein  

4299 112 Lrh6 N-acetylmuramic_acid_6-phosphate_etherase_(EC4.2.-.-)  

4078 389 Lrh3 Relaxase/Mobilisation_nuclease_domain  

4293 117 Lrh3 mobilization_protein  

4303 111 Lrh3 Transcriptional_regulator,_xre_family  

4314 107 Lrh3 killer_suppression_protein_HigA,_putative  

4055 457 Lrh3 polysaccharide_polymerase  

4097 352 Lrh3 Glycosyltransferase  

4082 383 Lrh3 Glycosyltransferase  

4089 367 Lrh3 Lipopolysaccharide_1,6-galactosyltransferase(EC_2.4.1.-)  

4179 242 Lrh3 hypothetical_protein  

4183 238 Lrh3 truncated_RepA *plasmid 
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4323 102 Lrh21 hypothetical_protein  

4191 229 Lrh27 hypothetical_protein  

4154 273 Lrh27 phage_replication_protein_#_ACLAME_208  

4051 468 Lrh27 hypothetical_protein  

4318 103 Lrh27 Hypothetical_prophage_lsa1_protein  

4224 184 Lrh27 hypothetical_protein  

4321 102 Lrh27 hypothetical_protein  

4140 290 Lrh27 DnaD_domain_protein  

4311 108 Lrh27 mobilization_protein  

4005 1530 Lrh27 phage_tail_length_tape-measure_protein  

4210 206 Lrh27 hypothetical_protein  

4257 143 Lrh27 hypothetical_protein  

4243 158 Lrh27 major_capsid_protein_gpP  

4273 130 Lrh27 minor_capsid_protein  

4288 122 Lrh27 hypothetical_protein  
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4294 116 Lrh27 hypothetical_protein  

4263 139 Lrh27 hypothetical_protein  

4110 330 Lrh27 phage_major_capsid_protein  

4217 197 Lrh27 putative_scaffolding_protein  

4275 129 Lrh27 hypothetical_protein  

4297 113 Lrh27 hypothetical_protein  

4084 381 Lrh27 phage_minor_capsid_protein  

4042 515 Lrh27 phage_minor_capsid_protein  

4277 128 Lrh27 ORF42  

4272 132 Lrh27 hypothetical_protein  

4088 370 Lrh27 Prophage_Lp2_protein_6  

4221 188 Lrh1 hypothetical_protein  

4151 276 Lrh1 hypothetical_protein  

4271 133 Lrh2 Chaperone_protein_DnaJ  

4134 302 Lrh12 hypothetical_protein  
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Supplementary Table.7. All identified transporter OGs. 

OG Pre

sen

ce 

PTS Compl

ete 

PTS 

ABC Import/ 

Export 

RAST annotation Core LGG gene 

3485 29 1    PTS_system,_fructose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_fructose-

specific_IIC_component 

no LGG_00090 

1285 29 1    PTS_system,_fructose-specific_IIA_component_(EC2.7.1.69) no LGG_00092 

141 40 2    PTS_system,_sucrose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_sucrose-

specific_IIC_component 

core LGG_00125 

3525 40 3 19   PTS_system,_cellobiose-specific_IIB_component(EC_2.7.1.69) core LGG_00159 

3491 40 3 19   PTS_system,_cellobiose-specific_IIA_component(EC_2.7.1.69) core LGG_00160 

3157 37 3 19   PTS_system,_cellobiose-specific_IIC_component(EC_2.7.1.69) core LGG_00162 

1419 40 4    PTS_system,_mannose-specific_IIB_component_(EC2.7.1.69) core LGG_00337 

3529 40 4    PTS_system,_mannose-specific_IID_component_(EC2.7.1.69) no LGG_00339 

1932 20 5 11   PTS_system,_galactitol-specific_IIC_component(EC_2.7.1.69) no LGG_00343 
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2720 20 5 11   PTS_system,_galactitol-specific_IIA_component(EC_2.7.1.69) no LGG_00345 

1244 20 5 11   PTS_system,_galactitol-specific_IIB_component(EC_2.7.1.69) no LGG_00346 

507 20 5 11   FIG00743883:_hypothetical_protein_galactitol pts related no LGG_00347 

3165 40 6 1   PTS_system,_cellobiose-specific_IIC_component(EC_2.7.1.69) core LGG_00353 

1980 40 6 1   PTS_system,_beta-glucoside-specific,_IIBcomponent no LGG_00354 

161 40 6 1   PTS_system,_cellobiose-specific_IIA_component(EC_2.7.1.69) no LGG_00355 

1378 29 7    PTS_system,_fructose-specific_IIB_component_(EC2.7.1.69) no LGG_00396 

2573 29 7    PTS_system,_fructose-

specific_IIA_component_(EC2.7.1.69)_/_PTS_system,_fructose-

specific_IIB_component 

no LGG_00397 

1630 10 8    Predicted_galactitol_operon_regulator(Transcriptional_antiterminator),_BglG_fa

mily_/_PTS 

no LGG_00400 

3212 10 8    FIG00629163:_hypothetical_protein_galactitol PTS no LGG_00401 

3339 10 9    Transport_protein_SgaT,_putative_galactitol PTS core LGG_00404 

1379 10 10 20   PTS_system,_fructose-specific_IIA_component_(EC2.7.1.69) no LGG_00409 

1629 10 10 20   PTS_system,_fructose-specific_IIBC_component(EC_2.7.1.69) no LGG_00411 
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2487 8 11    PTS_system,_mannose-specific_IIB_component_(EC2.7.1.69) no LGG_00415 

716 8 11    PTS_system,_sorbose-specific_IID_component_(EC2.7.1.69) no LGG_00417 

2948 40 12 2   PTS_system,_trehalose-

specific_IIB_component(EC_2.7.1.69)_/_PTS_system,_trehalose-specific_IIC 

core LGG_00603 

86 40 12 2   PTS_system,_lactose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_lactose-

specific_IIC_component 

core LGG_00649 

1026 40 12 2   PTS_system,_lactose-specific_IIA_component_(EC2.7.1.69) core LGG_00652 

2289 33 13    PTS_system,_galactose-specific_IIC_component(EC_2.7.1.69) no LGG_00659 

2290 40 14    PTS_system,_glucitol/sorbitol-specific_IIAcomponent_(EC_2.7.1.69) core LGG_00872 

1453 39 15    PTS_system,_cellobiose-specific_IIA_component(EC_2.7.1.69) core LGG_01045 

1461 39 16    PTS_system,_beta-glucoside-

specific_IIBcomponent_(EC_2.7.1.69)_/_PTS_system, 

core LGG_01065 

2390 40 17    PTS_system,_fructose-

specific_IIA_component_(EC2.7.1.69)_/_PTS_system,_fructose-

specific_IIB_component 

core LGG_01359 

743 40 18    PTS_system,_cellobiose-specific_IIC_component(EC_2.7.1.69) core LGG_02078 
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744 40 19    PTS_system,_sucrose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_sucrose-

specific_IIC_component 

core LGG_02104 

2653 40 20    PTS_system,_beta-glucoside-

specific_IIBcomponent_(EC_2.7.1.69)_/_PTS_system, 

core LGG_02192 

3226 39 21    PTS_system,_galactose-specific_IIA_component(EC_2.7.1.69) core LGG_02574 

239 39 22    PTS_system,_galactose-

inducible_IIB_component(EC_2.7.1.69)_/_PTS_system,_galactose-inducible_IIC 

core LGG_02647 

477 25 23    PTS_system,_mannose-specific_IIC_component_(EC2.7.1.69) no LGG_02654 

2297 25 23    PTS_system,_mannose-specific_IID_component_(EC2.7.1.69) no LGG_02655 

2421 22 24 9   PTS_system,_galactitol-specific_IIB_component(EC_2.7.1.69) no LGG_02666 

3782 22 24 9   PTS_system,_galactitol-specific_IIA_component(EC_2.7.1.69) no LGG_02667 

3014 22 24 9   Predicted_galactitol_operon_regulator(Transcriptional_antiterminator),_BglG_fa

mily_/_PTS 

no LGG_02669 

3225 20 25    PTS_system,_cellobiose-specific_IIC_component(EC_2.7.1.69) no LGG_02678 

3223 37 26    PTS_system,_IIbc_component core LGG_02702 

2008 40 28 3   PTS_system,_glucitol/sorbitol-specific_IIAcomponent_(EC_2.7.1.69) core LGG_02717 



74 |  P a g e
 

1652 40 28 3   PTS_system,_glucitol/sorbitol-

specific_IIBcomponent_and_second_of_two_IIC_components_(EC_2.7.1.69) 

core LGG_02718 

205 39 28 3   PTS_system,_glucitol/sorbitol-specific_IICcomponent_(EC_2.7.1.69) core LGG_02719 

3956 39 29 4   Ascorbate-specific_PTS_system,_EIIB_component(EC_2.7.1.69) core LGG_02730 

3367 39 29 4   Ascorbate-specific_PTS_system,_EIIC_component core LGG_02731 

3547 39 29 4   Ascorbate-specific_PTS_system,_EIIA_component(EC_2.7.1.-) core LGG_02732 

1280 21 30 12   PTS_system,_IId_component no LGG_02745 

223 21 30 12   PTS_system,_mannose-specific_IIC_component(EC:2.7.1.69_) no LGG_02746 

3663 21 30 12   PTS_system,_mannose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_mannose-

specific_IIA_component 

no LGG_02747 

277 17 30    PTS_system,_mannose-specific_IIA_component_(EC2.7.1.69) no LGG_02748 

6 22 31 8   Putative_carbohydrate_PTS_system,_IIC_component(EC_2.7.1.69) no LGG_02753 

1958 22 31 8   Putative_carbohydrate_PTS_system,_IIB_component(EC_2.7.1.69) no LGG_02754 

3162 22 31 8   Putative_carbohydrate_PTS_system,_IIA_component(EC_2.7.1.69) no LGG_02755 
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1091 40 32 5   PTS_system,_mannose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_mannose-

specific_IIA_component 

core LGG_02777 

2812 40 32 5   Phosphotransferase_system,mannose/fructose/N-acetylgalactosamine-

specific_component 

core LGG_02778 

2013 40 32 5   PTS_system,_IIC_component core LGG_02779 

14 39 33 6   PTS_system,_mannose-specific_IID_component_(EC2.7.1.69) core LGG_02836 

1166 39 33 6   PTS_system,_mannose-specific_IIC_component_(EC2.7.1.69) core LGG_02837 

894 39 33 6   PTS_system,_mannose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_mannose-

specific_IIA_component 

core LGG_02838 

3297 40 34    PTS_system,_mannitol-specific_IIA_component_(EC2.7.1.69) core LGG_02910 

545 40 34    Mannitol_operon_activator,_BglG_family core LGG_02911 

476 38 34    PTS_system,_mannitol-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_mannitol-

specific_IIC_component 

core LGG_02912 

1428 20 35    galactitol_PTS,_EIIB(_EC:2.7.1.69_) no 0 
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711 21 35    PTS_system,_galactitol-specific_IIC_component(EC_2.7.1.69) no 0 

1167 23 36 7   PTS_system,_N-acetylgalactosamine-specific_IICcomponent_(EC_2.7.1.69) no 0 

641 23 36 7   PTS_system,hyaluronate-oligosaccharide-specific_IIB_component_(EC no 0 

2613 24 36 7   PTS_system,hyaluronate-oligosaccharide-specific_IIA_component_(EC no 0 

2378 22 36    PTS_system,_N-acetylgalactosamine-specific_IIDcomponent_(EC_2.7.1.69) no 0 

2379 20 37    PTS_system,_IIC_component no 0 

4259 20 37    PTS_system,_mannose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_mannose-

specific_IIA_component 

no 0 

590 24 38    PTS_system,_lactose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_lactose-

specific_IIC_component 

no 0 

1472 17 39    PTS_system,_fructose-specific_IIA_component_(EC2.7.1.69) no 0 

1474 17 39    PTS_system,_fructose-

specific_IIA_component_(EC2.7.1.69)_/_PTS_system,_fructose-

specific_IIB_component 

no 0 
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585 24 40    Transcriptional_antiterminator_and_PTS_systemcomponent_IIA no 0 

438 21 41 21   PTS_system,_fructose-

specific_IIA_component_(EC2.7.1.69)_/_PTS_system,_fructose-

specific_IIB_component 

no 0 

588 24 41 21   PTS_system,_galactitol-specific_IIC_component(EC_2.7.1.69) no 0 

3000 22 42 10   PTS_system,_sorbose-specific_IIC_component_(EC2.7.1.69) no 0 

1401 22 42 10   PTS_system,_sorbose-specific_IID_component_(EC2.7.1.69) no 0 

3466 22 42 10   PTS_system,_mannose-

specific_IIA_component_(EC2.7.1.69)_/_PTS_system,_mannose-

specific_IIB_component 

no 0 

589 18 43    PTS_system,_galactitol-specific_IIC_component(EC_2.7.1.69) no 0 

500 19 44 13   pentitol_PTS_system_enzyme_II_B_component-likeprotein_lmo1972 no 0 

3543 19 44 13   PTS_system,_mannitol-specific_IIA_component_(EC2.7.1.69) no 0 

244 19 44 13   PTS_system,_maltose_and_glucose-

specific_IICcomponent_(EC_2.7.1.69)_/_PTS_system,_maltose_and 

no 0 

1558 12 45    PTS_system,_beta-glucoside- no 0 
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specific_IIBcomponent_(EC_2.7.1.69)_/_PTS_system, 

1676 12 46    PTS_system,_maltose_and_glucose-

specific_IICcomponent_(EC_2.7.1.69)_/_PTS_system,_maltose_and 

no 0 

1786 19 47    PTS_system,_fructose-specific_IIA_component_(EC2.7.1.69) no 0 

542 19 47    PTS_system,_fructose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_fructose-

specific_IIC_component 

no 0 

1569 15 48    PTS_system,_mannose-specific_IIA_component_(EC2.7.1.69) no 0 

1670 21 49    PTS_system,_galactose-specific_IIA_component(EC_2.7.1.69) no 0 

2303 21 49    PTS_system,_galactose-specific_IIB_component(EC_2.7.1.69) no 0 

2373 6 50 14   PTS_system,_galactosamine-specific_IICcomponent_(EC_2.7.1.69) no 0 

2374 7 50 14   PTS_system,_mannose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_mannose-

specific_IIA_component 

no 0 

102 7 50 14   PTS_system,_galactosamine-specific_IIDcomponent_(EC_2.7.1.69) no 0 

396 2 50    N-acetylglucosamine/galactosamine_PTS,_EIIA(EC:2.7.1.69_) no 0 
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750 5 51 16   PTS_system,_cellobiose-specific_IIB_component(EC_2.7.1.69) no 0 

3252 5 51 16   PTS_system,_cellobiose-specific_IIA_component(EC_2.7.1.69) no 0 

3933 5 51 16   PTS_system,_cellobiose-specific_IIC_component(EC_2.7.1.69) no 0 

1310 5 52    PTS_system,_mannitol-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_mannitol-

specific_IIC_component 

no 0 

3939 9 53    PTS_system,_beta-glucoside-

specific_IIBcomponent_(EC_2.7.1.69)_/_PTS_system, 

no 0 

175 4 54 17   PTS_system,_fructose-_and_mannose-inducible_IIDcomponent_(EC_2.7.1.69) no 0 

1663 4 54 17   PTS_system,_fructose-_and_mannose-inducible_IICcomponent_(EC_2.7.1.69) no 0 

3535 4 54 17   PTS_system,_fructose-_and_mannose-inducible_IIBcomponent_(EC_2.7.1.69) no 0 

597 4 54 17   PTS_system,_fructose-_and_mannose-inducibleputative_EII_component no 0 

399 4 54 17   PTS_system,_fructose-_and_mannose-inducible_IIAcomponent_(EC_2.7.1.69) no 0 

1631 6 55 15   PRD/PTS_system_IIA_2_domain_protein no 0 

243 6 55 15   PTS_system,_cellobiose-specific_IIB_component(EC_2.7.1.69) no 0 

2739 6 55 15   PTS_system,_cellobiose-specific_IIC_component(EC_2.7.1.69) no 0 
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3456 6 55 15   PTS_system,_cellobiose-specific_IIA_component(EC_2.7.1.69) no 0 

3458 10 56    PTS_system,_galactitol-specific_IIB_component(EC_2.7.1.69) no 0 

2857 9 57    PTS_system,_galactitol-specific_IIA_component(EC_2.7.1.69) no 0 

2858 9 57    PTS_system,_galactitol-specific_IIC_component(EC_2.7.1.69) no 0 

4059 5 58    PTS_system,_fructose-specific_IIA_component_(EC2.7.1.69) no 0 

441 4 59    PTS_system,_Lactose_specific_IIB_subunitsubfamily no 0 

4242 4 59    PTS_system,_mannitol-specific_IIA_component_(EC2.7.1.69) no 0 

2229 1 60    PTS_system,_galactitol-specific_IIC_component(EC_2.7.1.69) no 0 

454 1 60    PTS_system,_galactitol-specific_IIA_component(EC_2.7.1.69) no 0 

2257 2 61    PTS_system,_mannose-specific_IID_component_(EC2.7.1.69) no 0 

468 2 61    PTS_system,_IIa_component no 0 

469 2 62    PTS_system_sorbose_subfamily_IIB_component no 0 

2256 2 62    PTS_system,_mannose-specific_IIC_component_(EC2.7.1.69) no 0 

1150 2 63 18   PTS_system,_mannose-specific_IIC_component_(EC2.7.1.69) no 0 

3700 2 63 18   PTS_system,_mannose/fructose_family_IIDcomponent no 0 
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312 3 63 18   PTS_system,_IIB_component no 0 

4028 1 64    PTS_system,_sucrose-

specific_IIB_component_(EC2.7.1.69)_/_PTS_system,_sucrose-

specific_IIC_component 

no 0 

495 2 65    PTS_system,_maltose_and_glucose-

specific_IICcomponent_(EC_2.7.1.69)_/_PTS_system,_maltose_and 

no 0 

2597 2 66    PTS_system,_IIc_component mannose no 0 

2598 2 67    PTS_system,_IIb_component mannose no 0 

4220 1 68    PTS_system,_N-acetylgalactosamine-specific_IICcomponent_(EC_2.7.1.69) no 0 

4262 1 68    PTS_system,_N-acetylgalactosamine-_andgalactosamine-

specific_IIA_component_(EC_2.7.1.69) 

no 0 

4437 1 69    PTS_system,_cellobiose-specific_IIA_component(EC_2.7.1.69) no 0 

2507 3   0  Phosphate_transport_ATP-binding_protein_PstB(TC_3.A.1.7.1) no 0 

3166 40   0  Permease_of_the_drug/metabolite_transporter(DMT)_superfamily core LGG_00119 

2588 40   0  High-affinity_branched-

chain_amino_acidtransport_system_permease_protein_LivH_(TC_3.A.1.4.1) 

core LGG_00314 
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3015 40   0  Branched-

chain_amino_acid_transport_systempermease_protein_LivM_(TC_3.A.1.4.1) 

core LGG_00315 

2587 40   0  Branched-chain_amino_acid_transport_ATP-

bindingprotein_LivG_(TC_3.A.1.4.1) 

core LGG_00316 

1074 40   0  Branched-chain_amino_acid_transport_ATP-

bindingprotein_LivF_(TC_3.A.1.4.1) 

core LGG_00317 

1584 40   0  Substrate-specific_component_YkoE_ofthiamin-regulated_ECF_transporter_for core LGG_00363 

3295 40   0  Duplicated_ATPase_component_YkoD_of_energizingmodule_of_thiamin-

regulated_ECF_transporter_for 

core LGG_00364 

2622 39   0  Transmembrane_component_YkoC_of_energizingmodule_of_thiamin-

regulated_ECF_transporter_for 

no LGG_00365 

3872 39   0  Substrate-specific_component_ThiW_of_predictedthiazole_ECF_transporter no LGG_00367 

179 29   0  Duplicated_ATPase_component_MtsB_of_energizingmodule_of_methionine-

regulated_ECF_transporter 

no LGG_00430 

2295 29   0  Transmembrane_component_MtsC_of_energizingmodule_of_methionine-

regulated_ECF_transporter 

no LGG_00431 

3877 40   0  Cell_division_transporter,_ATP-binding_proteinFtsE_(TC_3.A.5.1.1) core LGG_00901 
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3668 40   0  Phosphate_transport_system_permease_proteinPstC_(TC_3.A.1.7.1) core LGG_00907 

445 40   0  Phosphate_transport_system_permease_proteinPstA_(TC_3.A.1.7.1) core LGG_00908 

3084 40   0  Phosphate_transport_ATP-binding_protein_PstB(TC_3.A.1.7.1) core LGG_00909 

4265 38   0  Phosphate_transport_ATP-binding_protein_PstB(TC_3.A.1.7.1) core LGG_00910 

316 40   0  Phosphate_transport_system_regulatory_proteinPhoU core LGG_00911 

3118 40   0  Maltose/maltodextrin_transport_ATP-bindingprotein_MalK_(EC_3.6.3.19) core LGG_00954 

1645 40   0  Putrescine_transport_ATP-binding_protein_PotA(TC_3.A.1.11.1) core LGG_00969 

3079 40   0  Glutamate_transport_ATP-binding_protein core LGG_01357 

1231 40   0  Oligopeptide_transport_system_permease_proteinOppC_(TC_3.A.1.5.1) core LGG_01653 

3517 40   0  Oligopeptide_transport_ATP-binding_protein_OppF(TC_3.A.1.5.1) core LGG_01655 

3899 40   0  Oligopeptide_transport_ATP-binding_protein_OppD(TC_3.A.1.5.1) core LGG_01656 

1596 39   0  Transport_ATP-binding_protein_CydC core LGG_01694 

2871 40   0  Oligopeptide_transport_ATP-binding_protein_OppF(TC_3.A.1.5.1) core LGG_01940 
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1131 40   0  Oligopeptide_transport_ATP-binding_protein_OppD(TC_3.A.1.5.1) core LGG_01941 

3031 40   0  Oligopeptide_transport_system_permease_proteinOppB_(TC_3.A.1.5.1) core LGG_01944 

298 40   0  Cell_division_transporter,_ATP-binding_proteinFtsE_(TC_3.A.5.1.1) core LGG_01947 

1542 40   0  Transport_ATP-binding_protein_CydC core LGG_01948 

1200 39   0  Glutamate_transport_membrane-spanning_protein core LGG_02006 

2420 40   0  Glutamate_transport_membrane-spanning_protein core LGG_02007 

3235 40   0  Oligopeptide_transport_ATP-binding_protein_OppD(TC_3.A.1.5.1) core LGG_02063 

1583 40   0  Oligopeptide_transport_system_permease_proteinOppC_(TC_3.A.1.5.1) core LGG_02064 

3771 40   0  Transport_ATP-binding_protein_CydC core LGG_02205 

3772 40   0  Transport_ATP-binding_protein_CydD core LGG_02206 

3231 40   0  Permease_of_the_drug/metabolite_transporter(DMT)_superfamily core LGG_02214 

1716 40   0  Alkanesulfonates_transport_system_permeaseprotein core LGG_02439 

3121 40   0  Transmembrane_component_of_general_energizingmodule_of_ECF_transporters core LGG_02456 
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1187 40   0  ATPase_component_of_general_energizing_moduleof_ECF_transporters core LGG_02457 

792 40   0  ATPase_component_of_general_energizing_moduleof_ECF_transporters core LGG_02458 

2610 40   0  Lead,_cadmium,_zinc_and_mercury_transportingATPase_(EC_3.6.3.3)_(EC_3.6

.3.5) 

core LGG_02803 

2692 40   0  Glutamine_transport_system_permease_proteinGlnP_(TC_3.A.1.3.2) core LGG_02863 

3950 24   1 I ABC_transporter_ATP-binding_protein no 0 

3141 38   1 I ComF_operon_protein_A,_DNA_transporter_ATPase core LGG_00894 

3877 40   1 I Cell_division_transporter,_ATP-binding_proteinFtsE_(TC_3.A.5.1.1) core LGG_00901 

2934 40   1 I Phosphate_ABC_transporter,_periplasmicphosphate-

binding_protein_PstS_(TC_3.A.1.7.1) 

core LGG_00906 

98 39   2 E ABC_transporter,_permease_protein_EscB core LGG_01776 

1917 40   2 E ABC_transporter,_ATP-binding_protein_EcsA core LGG_01777 

650 40   3 I ABC_family_transporter core LGG_01080 

2330 40   4 I Manganese_ABC_transporter,_periplasmic-bindingprotein_SitA core LGG_02419 
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3981 40   4 E Manganese_ABC_transporter,_inner_membranepermease_protein_SitD core LGG_02420 

384 40   4 E Manganese_ABC_transporter,_ATP-binding_proteinSitB core LGG_02421 

2625 40   5 I Amino_acid_ABC_transporter,_permease_protein core LGG_01270 

3335 40   5 I amino_acid_ABC_transporter,_ATP-bindingprotein core LGG_01271 

1138 40   5 I amino_acid_ABC_transporter,_amino_acid-bindingprotein core LGG_01272 

1768 40   6 I Osmotically_activated_L-

carnitine/choline_ABCtransporter,_permease_protein_OpuCD 

core LGG_00075 

124 40   6 I Osmotically_activated_L-carnitine/choline_ABCtransporter,_substrate-

binding_protein_OpuCC 

core LGG_00076 

1267 40   6 I Osmotically_activated_L-

carnitine/choline_ABCtransporter,_permease_protein_OpuCB 

core LGG_00077 

661 40   6 I Osmotically_activated_L-carnitine/choline_ABCtransporter,_ATP-

binding_protein_OpuCA 

core LGG_00078 

132 40   7 I Substrate-specific_component_RibU_of_riboflavinECF_transporter core LGG_01383 

3287 40   8 I ABC_transporter,_permease_protein core LGG_02920 
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999 40   9 I D-serine/D-alanine/glycine_transporter core LGG_00996 

1584 40   10 I Substrate-specific_component_YkoE_ofthiamin-regulated_ECF_transporter_for no LGG_00363 

3295 40   10 I Duplicated_ATPase_component_YkoD_of_energizingmodule_of_thiamin-

regulated_ECF_transporter_for 

no LGG_00364 

2622 39   10 I Transmembrane_component_YkoC_of_energizingmodule_of_thiamin-

regulated_ECF_transporter_for 

no LGG_00365 

211 40   11 I Amino_acid_transporter core LGG_01632 

3898 39   11 I ABC_transporter,_ATP-binding_and_permeaseprotein core LGG_01634 

3872 39   12 E Substrate-specific_component_ThiW_of_predictedthiazole_ECF_transporter no LGG_00367 

3880 40   13 E transporter_associated_with_VraSR core LGG_01712 

3061 40   14 E amino_acid_transporter core LGG_00371 

3639 40   15 E ABC_transporter_ATPase_component core LGG_02349 

1632 19   16 E benzoate_MFS_transporter_BenK no 0 

2358 19   16 E benzoate_MFS_transporter_BenK no 0 

581 40   17 I ABC_transporter_permease_component core LGG_00489 
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3735 40   17 I ABC_transporter_ATP-binding_protein core LGG_00490 

3902 40   18 E COG0488:_ATPase_components_of_ABC_transporterswith_duplicated_ATPase

_domains 

core LGG_00638 

2353 40   19 I ABC_transporter_permease_protein core LGG_01426 

2354 39   19 I ABC_transporter_ATP-binding_protein_YvcR core LGG_01427 

3231 40   20 E Permease_of_the_drug/metabolite_transporter(DMT)_superfamily core LGG_02214 

2879 40   21 E ABC_transporter,_permease_protein core LGG_00032 

1044 39   22 E ammonium_transporter_family_protein core LGG_00029 

431 32   23 E ABC-2_type_transporter core LGG_00025 

2646 29   24 E Substrate-specific_component_MtsA_ofmethionine-regulated_ECF_transporter no LGG_00429 

179 29   24 I Duplicated_ATPase_component_MtsB_of_energizingmodule_of_methionine-

regulated_ECF_transporter 

no LGG_00430 

2295 29   24 I Transmembrane_component_MtsC_of_energizingmodule_of_methionine-

regulated_ECF_transporter 

no LGG_00431 

3160 40   24 I Mg2+/citrate_complex_transporter core LGG_01921 

534 40   25 E Bacteriocin_ABC-transporter,_putativecomponent core LGG_02385 
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969 40   25 E Bacteriocin_ABC-transporter,_ATP-binding_andpermease_component core LGG_02386 

3748 40   26 I Glycerol-3-phosphate_ABC_transporter,periplasmic_glycerol-3-phosphate-

binding_protein_(TC 

core LGG_02768 

2644 40   26 I Glycerol-3-

phosphate_ABC_transporter,_permeaseprotein_UgpE_(TC_3.A.1.1.3) 

core LGG_02769 

598 40   26 I Glycerol-3-

phosphate_ABC_transporter,_permeaseprotein_UgpA_(TC_3.A.1.1.3) 

core LGG_02770 

890 40   26 I Glycerol-3-phosphate_ABC_transporter,ATP-

binding_protein_UgpC_(TC_3.A.1.1.3) 

core LGG_02771 

2893 40   27 E COG0488:_ATPase_components_of_ABC_transporterswith_duplicated_ATPase

_domains 

core LGG_00300 

696 40   27 E YbbL_ABC_transporter_ATP-binding_protein core LGG_02565 

1382 40   28 I Zinc_ABC_transporter,_ATP-binding_protein_ZnuC core LGG_00285 

3314 40   28 I Zinc_ABC_transporter,_inner_membrane_permeaseprotein_ZnuB core LGG_00286 

326 40   28 E Substrate-specific_component_QueT_(COG4708)_ofpredicted_queuosine-

regulated_ECF_transporter 

core LGG_02532 
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2571 40   29 I Spermidine_Putrescine_ABC_transporter_permeasecomponent_potC_(TC_3.A.1

.11.1) 

core LGG_00970 

2016 40   29 I ABC_transporter,_periplasmic_spermidineputrescine-

binding_protein_PotD_(TC_3.A.1.11.1) 

core LGG_00972 

2335 40   30 I transporter core LGG_00801 

880 40   31 I COG0488:_ATPase_components_of_ABC_transporterswith_duplicated_ATPase

_domains 

core LGG_01396 

3027 40   31 I Substrate-specific_component_BioY_of_biotin_ECFtransporter core LGG_02223 

2866 40   32 E Substrate-specific_component_FolT_of_folate_ECFtransporter core LGG_02255 

2614 39   33 E ABC_transporter,_ATP-binding_protein core LGG_01986 

1041 40   33 E Amino_acid_transporter core LGG_01987 

2484 40   34 E Ammonium_transporter core LGG_00633 

32 40   35 E ABC_transporter_ATPase_component core LGG_00622 

2485 40   36 E COG0488:_ATPase_components_of_ABC_transporterswith_duplicated_ATPase

_domains 

core LGG_00612 

1694 40   37 E Amino_acid_transporter core LGG_00605 
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2616 39   38 E Permease_of_the_drug/metabolite_transporter(DMT)_superfamily core LGG_00588 

3818 40   38 E Substrate-specific_component_PdxT_of_predictedpyridoxine_ECF_transporter core LGG_00594 

934 15   39 E major_facilitator_family_transporter no LGG_00465 

3017 40   40 I NrdR-regulated_deoxyribonucleotide_transporter,PnuC-like core LGG_01221 

60 40   40 I Oligopeptide_ABC_transporter,_periplasmicoligopeptide-

binding_protein_OppA_(TC_3.A.1.5.1) 

core LGG_01224 

609 40   41 E Substrate-specific_component_QueT_(COG4708)_ofpredicted_queuosine-

regulated_ECF_transporter 

core LGG_02057 

2506 40   42 I Methionine_ABC_transporter_substrate-bindingprotein core LGG_01195 

1711 40   42 I Methionine_ABC_transporter_ATP-binding_protein core LGG_01197 

1175 40   42 I Methionine_ABC_transporter_permease_protein core LGG_01198 

217 40   43 I Amino_acid_transporter core LGG_00824 

3290 17   44 I ABC_transporter_ATP-binding_protein no 0 

2842 35   44 I Uncharacterized_ABC_transporter,_permeasecomponent no LGG_01939 
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2845 40   44 I Oligopeptide_ABC_transporter,_periplasmicoligopeptide-

binding_protein_OppA_(TC_3.A.1.5.1) 

no LGG_01945 

3121 40   45 E Transmembrane_component_of_general_energizingmodule_of_ECF_transporters core LGG_02456 

1187 40   45 E ATPase_component_of_general_energizing_moduleof_ECF_transporters core LGG_02457 

792 40   45 E ATPase_component_of_general_energizing_moduleof_ECF_transporters core LGG_02458 

2346 40   46 I ABC_transporter_permease_protein core LGG_01852 

3330 40   46 I ABC_transporter_substrate-binding_protein core LGG_01853 

3610 40   47 I Substrate-specific_component_PanT_of_predictedpantothenate_ECF_transporter core LGG_01847 

3516 40   47 I ABC_transporter_ATP-binding_protein core LGG_01851 

728 40   48 E Major_myo-inositol_transporter_IolT core LGG_00261 

3864 40   48 E Substrate-specific_component_ThiT_of_thiaminECF_transporter core LGG_01815 

2277 40   49 E Substrate-specific_component_CbrT_of_predictedcobalamin_ECF_transporter core LGG_02294 
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1015 39   49 E Additional_lipoprotein_component_of_predictedcobalamin_ECF_transporter core LGG_02295 

1637 40   50 E ABC_transporter_ATP-binding_protein_YvcR core LGG_00033 

272 39   50 E ABC_transporter_permease_protein core LGG_00131 

3166 40   51 E Permease_of_the_drug/metabolite_transporter(DMT)_superfamily core LGG_00119 

2305 40   52 I Xyloside_transporter_XynT core LGG_00557 

265 40   53 I amino_acid_ABC_transporter,_permease_protein core LGG_00573 

3980 40   54 I Niacin_transporter_NiaP core LGG_02281 

187 40   55 I ABC_transporter,_permease_protein core LGG_00978 

188 38   55 I ABC_transporter,_ATP-binding_protein core LGG_00979 

2469 40   56 I Alkanesulfonates_ABC_transporter_ATP-

bindingprotein_/_Sulfonate_ABC_transporter,_ATP-binding_subunit 

core LGG_02438 

3721 39   57 I ABC_transporter_ATP-binding_protein core LGG_00550 

3548 40   58 I ABC_transporter,_ATP-binding_protein core LGG_00961 

2742 28   59 I ABC_transporter,_ATP-binding_protein no 0 
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2516 40   60 I ABC_transporter_ATP-binding_protein core LGG_02451 

172 40   61 I putative_ABC_transporter,_ATP-binding_protein core LGG_02442 

1298 40   62 I ABC_transporter,_ATP-binding_protein core LGG_02245 

3030 39   62 I ABC_transporter_ATP-binding_protein_uup core LGG_02248 

1499 40   64 I Putative_ABC_transporter_ATP-binding_protein,spy1790_homolog core LGG_01507 

2440 39   65 I ABC_transporter_related no LGG_01547 

2732 12   66 I ABC_transporter,_ATP-binding_protein (5genes) no 0 

2196 39   67 I ABC_transporter,_ATP-binding_protein core LGG_00205 

3260 18   68 I ABC_transporter,_ATP-binding_protein no 0 

3474 40   68 I Oligopeptide_ABC_transporter,_periplasmicoligopeptide-

binding_protein_OppA_(TC_3.A.1.5.1) 

core LGG_00201 

47 40   69 E ABC_transporter,_ATP-binding_protein core LGG_02187 

2746 40   70 E Putative_ABC_transporter_ATP-binding_protein,spy1790_homolog core LGG_02195 

3025 40   70 E Putative_ABC_transporter_(ATP-binding_protein),spy1791_homolog core LGG_02196 

3888 39   71 I ABC_transporter,_ATP-binding_protein core LGG_01240 
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1926 39   72 I ABC_transporter,_ATP-binding_protein core LGG_01930 

4278 40   73 I ABC_transporter_ATP-binding/membrane_spanningprotein_-

_multidrug_resistance 

core LGG_02936 

1143 34   74 I ABC_transporter_ATP-binding_protein core LGG_02623 

145 40   75 I ABC_transporter,_ATP-binding/permease_protein core LGG_02626 

2392 29   76 I ABC_transporter,_ATP-binding_protein (5 genes) no 0 

1030 38   77 I ABC_transporter,_ATP-binding_protein core LGG_01796 

2834 40   78 I ABC_transporter_substrate-binding_protein core LGG_00687 

3124 40   78 I Methionine_ABC_transporter_ATP-binding_protein core LGG_00691 

1207 39   79 I ABC_transporter,_ATP-binding_protein core LGG_02318 

357 40   80 I Zinc_ABC_transporter,_periplasmic-bindingprotein_ZnuA core LGG_02423 

3649 39   81 I Oligopeptide_ABC_transporter,_periplasmicoligopeptide-

binding_protein_OppA_(TC_3.A.1.5.1) 

no LGG_00359 

1095 38   82 I Methionine_ABC_transporter_substrate-bindingprotein no LGG_00500 

1385 40   83 I Amino_acid_ABC_transporter,_aminoacid-binding/permease_protein core LGG_02816 
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2734 40   84 I L-

proline_glycine_betaine_binding_ABCtransporter_protein_ProX_(TC_3.A.1.12.

1)_/_Osmotic 

core LGG_02617 

1158 39   85 I Oligopeptide_ABC_transporter,_periplasmicoligopeptide-

binding_protein_OppA_(TC_3.A.1.5.1) 

core LGG_01652 

3300 40   86 I Methionine_ABC_transporter_substrate-bindingprotein core LGG_02926 

1386 40   87 I Glycerol-3-phosphate_ABC_transporter,periplasmic_glycerol-3-phosphate-

binding_protein_(TC 

core LGG_02851 

3850 13   88 I oligogalacturonide_transporter no 0 

2912 40   88 I Oligopeptide_ABC_transporter,_periplasmicoligopeptide-

binding_protein_OppA_(TC_3.A.1.5.1) 

core LGG_02801 

1529 2   89 I Oligopeptide_ABC_transporter,_periplasmicoligopeptide-

binding_protein_OppA_(TC_3.A.1.5.1) 

no 0 

1341 40   90 I Glutamine_ABC_transporter,_periplasmicglutamine-

binding_protein_(TC_3.A.1.3.2) 

core LGG_02008 

1978 40   91 I Glycerol-3-phosphate_ABC_transporter,periplasmic_glycerol-3-phosphate-

binding_protein_(TC 

core LGG_00951 
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3940 15   92 I ABC_transporter,_ATP-binding_protein, mannose/fructose/N-

acetylgalactosamine (3 genes) 

no LGG_02612 

1011 16   93 I ABC_transporter,_ATP-binding_protein no 0 

2056 28   93 I Phospholipid-lipopolysaccharide_ABCtransporter no LGG_02336 

2139 16   93 I ABC_transporter, permease no  

103 12   94 I ABC_transporter,_ATP-binding_protein no LGG_00630 

2535 16   95 I ABC_transporter_ATP-binding_protein no LGG_00511 

3147 13   96 I putative_amino_acid_ABC_transporter,ATP-binding_protein no LGG_00478 

3146 13   96 I putative_amino_acid_ABC_transporter,periplasmic_amino_acid-binding_protein no LGG_00479 

28 13   96 I putative_amino_acid_ABC_transporter,_permeaseprotein no LGG_00481 

656 23   97 I ABC_transporter_ATP-binding_protein taurine no LGG_00172 

72 23   97 I taurine_transport_system_permease_protein_tauC no LGG_00174 

1009 15   98 I ABC_transporter,_permease_protein glutamate no 0 

3074 15   98 I ABC_transporter,_ATP-binding_protein glutamate no 0 
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1405 18   99 I putative_ABC_transporter_ATP-binding_protein no 0 

231 3   100 I Polar_amino_acid_ABC_uptake_transportermembrane-spanning_protein no 0 

233 3   100 I ABC_transporter_ATPase_component no 0 

235 3   100 I Glutamine_ABC_transporter_substrate-bindingprotein no 0 

2480 3   100 I ABC_transporter_permease_component no 0 

450 2   101 I Maltose/maltodextrin_ABC_transporter,_permeaseprotein_MalF no 0 

2315 2   101 I Maltose/maltodextrin_ABC_transporter,_substratebinding_periplasmic_protein_

MalE 

no 0 

2313 6   101 I Multiple_sugar_ABC_transporter,_ATP-bindingprotein no 0 

4466 1   102 I ABC_transporter,_ATP-binding_protein no 0 

4202 1   103 I ABC_transporter_ATP-binding_protein no 0 

2990 3   104 I Sugar_transporter [IS transfer from zeae, with it's transporter and hydrolase] no 0 

2607 4   105 I ABC_transporter_ATP-binding_protein no 0 

302 30   106 I Ribose_ABC_transport_system,_high_affinitypermease_RbsD_(TC_3.A.1.2.1) no 0 
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2292 30   106 I Ribose_ABC_transport_system,_ATP-bindingprotein_RbsA_(TC_3.A.1.2.1) no 0 

3365 30   106 I Ribose_ABC_transport_system,_permease_proteinRbsC_(TC_3.A.1.2.1) no 0 

1434 40   106 I Ribose_ABC_transport_system,_periplasmicribose-

binding_protein_RbsB_(TC_3.A.1.2.1) 

core 0 

1092 40   106 I Ribose_operon_repressor core LGG_00372 

4333 1     transport_protein no 0 

2561 2     Negative_transcriptional_regulator-coppertransport_operon no 0 

1371 4     Probable_cadmium-transporting_ATPase_(EC3.6.3.3) no 0 

3937 6     transport_protein no 0 

2396 8     Manganese_transport_protein_MntH no 0 

3064 16     sodium-dependent_transporter_(huNaDC-1) no 0 

1204 18     sugar_transport_protein no 0 

3834 19     Transport_protein_SgaT,_putative no 0 

1044 39     ammonium_transporter_family_protein core LGG_00029 

3519 40     Putative_melibiose:Na(+)_transport_protein core LGG_00058 
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2859 40     Lead,_cadmium,_zinc_and_mercury_transportingATPase_(EC_3.6.3.3)_(EC_3.6

.3.5) 

core LGG_00082 

3164 40     Lead,_cadmium,_zinc_and_mercury_transportingATPase_(EC_3.6.3.3)_(EC_3.6

.3.5) 

core LGG_00135 

2533 39     Transport_protein_SgaT,_putative core LGG_00194 

728 40     Major_myo-inositol_transporter_IolT core LGG_00261 

2923 40     Branched-chain_amino_acid_transport_systemcarrier_protein core LGG_00292 

3061 40     amino_acid_transporter core LGG_00371 

7 7     FIG006427:_Putative_transport_system_permeaseprotein no LGG_00423 

2646 29     Substrate-specific_component_MtsA_ofmethionine-regulated_ECF_transporter no LGG_00429 

113 14     cation-transporting_ATPase,_E1-E2_family no LGG_00456 

934 15     major_facilitator_family_transporter no LGG_00465 

2029 40     Probable_transport_protein core LGG_00555 

2305 40     Xyloside_transporter_XynT core LGG_00557 

1964 11     transport_protein no LGG_00565 
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1189 40     Branched-chain_amino_acid_transport_systemcarrier_protein core LGG_00575 

2616 39     Permease_of_the_drug/metabolite_transporter(DMT)_superfamily core LGG_00588 

3818 40     Substrate-specific_component_PdxT_of_predictedpyridoxine_ECF_transporter core LGG_00594 

1694 40     Amino_acid_transporter core LGG_00605 

3905 40     Histidine_transport_protein_(permease) core LGG_00616 

2484 40     Ammonium_transporter core LGG_00633 

2824 40     Peptide_transport_system_permease_protein_sapB(TC_3.A.1.5.5) core LGG_00635 

3644 39     cation-transporting_ATPase core LGG_00693 

2975 40     Magnesium_and_cobalt_transport_protein_CorA core LGG_00724 

676 40     Cation-transporting_ATPase core LGG_00735 

2335 40     transporter core LGG_00801 

217 40     Amino_acid_transporter core LGG_00824 

2411 40     Magnesium_and_cobalt_transport_protein_corA core LGG_00875 

3199 40     FIG000605:_protein_co-occurring_with_transportsystems_(COG1739) core LGG_00893 



102 |  P a g e
 

3141 38     ComF_operon_protein_A,_DNA_transporter_ATPase core LGG_00894 

754 39     Transcriptional_regulator,_MerR_family,_nearpolyamine_transporter core LGG_00968 

976 40     cation-transporting_ATPase,_E1-E2_family core LGG_00976 

999 40     D-serine/D-alanine/glycine_transporter core LGG_00996 

3017 40     NrdR-regulated_deoxyribonucleotide_transporter,PnuC-like core LGG_01221 

2102 40     transport core LGG_01294 

3531 40     ATPase,_P-type_(transporting),_HAD_superfamily,subfamily_IC core LGG_01319 

1058 40     Late_competence_protein_ComEC,_DNA_transport core LGG_01335 

132 40     Substrate-specific_component_RibU_of_riboflavinECF_transporter core LGG_01383 

3846 39     4-oxalocrotonate_tautomerase_(EC_5.3.2.-) core LGG_01506 

211 40     Amino_acid_transporter core LGG_01632 

3880 40     transporter_associated_with_VraSR core LGG_01712 

2562 40     Lead,_cadmium,_zinc_and_mercury_transportingATPase_(EC_3.6.3.3)_(EC_3.6

.3.5) 

core LGG_01801 
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3186 40     Negative_transcriptional_regulator-coppertransport_operon core LGG_01802 

3864 40     Substrate-specific_component_ThiT_of_thiaminECF_transporter core LGG_01815 

3610 40     Substrate-specific_component_PanT_of_predictedpantothenate_ECF_transporter core LGG_01847 

96 40     Calcium-transporting_ATPase_(EC_3.6.3.8)/EC_number=3.6.3.8 core LGG_01855 

2475 40     Ferrous_iron_transport_protein_B core LGG_01878 

1336 39     Fe2+_transport_system_protein_A core LGG_01879 

3160 40     Mg2+/citrate_complex_transporter core LGG_01921 

3538 40     Oligopeptide_transport_system_permease_proteinOppC_(TC_3.A.1.5.1) core LGG_01943 

3860 38     Manganese_transport_protein_MntH core LGG_01981 

1041 40     Amino_acid_transporter core LGG_01987 

609 40     Substrate-specific_component_QueT_(COG4708)_ofpredicted_queuosine-

regulated_ECF_transporter 

core LGG_02057 

3756 40     Oligopeptide_transport_system_permease_proteinOppB_(TC_3.A.1.5.1) core LGG_02065 
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3027 40     Substrate-specific_component_BioY_of_biotin_ECFtransporter core LGG_02223 

2866 40     Substrate-specific_component_FolT_of_folate_ECFtransporter core LGG_02255 

2064 40     transport_protein core LGG_02278 

3980 40     Niacin_transporter_NiaP core LGG_02281 

2190 40     Mg(2+)_transport_ATPase,_P-type_(EC_3.6.3.2)/EC_number=3.6.3.2 core LGG_02290 

2277 40     Substrate-specific_component_CbrT_of_predictedcobalamin_ECF_transporter core LGG_02294 

1015 39     Additional_lipoprotein_component_of_predictedcobalamin_ECF_transporter core LGG_02295 

3478 40     Manganese_transport_protein_MntH core LGG_02411 

1236 40     Cation_transport_ATPase core LGG_02412 

326 40     Substrate-specific_component_QueT_(COG4708)_ofpredicted_queuosine-

regulated_ECF_transporter 

core LGG_02532 

1153 40     transport_protein_(putative) core LGG_02839 
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Supplementary Table.8. KEGG - KAAS created metabolic maps summary. 

KEGG Map Metabolism overview pan core clade1 clade2 clade3 clade4 clade5 clade6 clade7 clade8 Variable 

10 Glycolysis / Gluconeogenesis 26 24 24 25 25 24 25 24 25 25  

20 Citrate cycle (TCA cycle) 11 10 11 11 11 10 11 10 11 11  

30 Pentose phosphate pathway 23 17 19 20 20 21 20 21 20 20  

40 Pentose and glucuronate interconversions 22 10 16 15 15 12 15 15 15 15  

51 Fructose and mannose metabolism 33 20 27 29 29 28 29 29 29 29  

52 Galactose metabolism 31 18 21 28 30 23 28 31 28 30 * 

53 Ascorbate and aldarate metabolism 5 4 4 5 5 4 5 5 5 5  

61 Fatty acid biosynthesis 11 11 11 11 11 11 11 11 11 11  

71 Fatty acid metabolism 2 2 2 2 2 2 2 2 2 2  

72 Synthesis and degradation of ketone 

bodies 

3 2 2 2 2 3 2 2 2 2  

             

2010 ABC transporters 74 57 68 63 62 65 63 62 63 62 * 

2020 Two-component system 27 24 27 26 26 25 26 25 26 26  
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2030 Bacterial chemotaxis 1 0 1 1 1 1 1 1 1 1  

2060 Phosphotransferase system (PTS) 43 26 30 42 43 30 42 38 42 42 * 

3010 Ribosome 52 52 52 52 52 52 52 52 52 52  

3013 RNA transport 2 2 2 2 2 2 2 2 2 2  

3018 RNA degradation 8 8 8 8 8 8 8 8 8 8  

3020 RNA polymerase 5 5 5 5 5 5 5 5 5 5  

3030 DNA replication 14 14 14 14 14 14 14 14 14 14  

3060 Protein export 10 10 10 10 10 10 10 10 10 10  

3070 Bacterial secretion system 9 8 9 8 9 8 8 9 8 9  

3410 Base excision repair 11 11 11 11 11 11 11 11 11 11  

3420 Nucleotide excision repair 7 7 7 7 7 7 7 7 7 7  

3430 Mismatch repair 17 16 16 17 16 16 17 16 17 16  

3440 Homologous recombination 19 19 19 19 19 19 19 19 19 19  

             

130 Ubiquinone and other terpenoid-quinone 

biosynthesis 

6 1 3 3 3 4 3 2 3 3 * 
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190 Oxidative phosphorylation 13 12 13 13 13 12 13 12 13 13  

195 Photosynthesis 8 8 8 8 8 8 8 8 8 8  

230 Purine metabolism 47 47 47 47 47 46 46 46 47 46  

240 Pyrimidine metabolism 41 41 40 42 42 40 41 41 42 41  

250 Alanine, aspartate and glutamate 

metabolism 

18 18 18 18 18 18 18 18 18 18  

253 Tetracycline biosynthesis 4 4 4 4 4 4 4 4 4 4  

260 Glycine, serine and threonine metabolism 16 12 14 15 16 13 15 15 15 16 * 

270 Cysteine and methionine metabolism 16 14 16 14 16 14 14 16 14 16  

280 Valine, leucine and isoleucine 

degradation 

9 6 6 6 6 6 6 6 6 6 * 

290 Valine, leucine and isoleucine 

biosynthesis 

2 2 2 2 2 2 2 2 2 2  

300 Lysine biosynthesis 13 13 13 13 13 13 13 13 13 13  

310 Lysine degradation 1 1 1 1 1 1 1 1 1 1  

311 Penicillin and cephalosporin biosynthesis 1 1 1 1 1 1 1 1 1 1  
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312 beta-Lactam resistance 1 1 1 1 1 1 1 1 1 1  

330 Arginine and proline metabolism 14 12 13 13 13 13 13 14 13 13  

340 Histidine metabolism 11 11 11 11 11 11 11 11 11 11  

350 Tyrosine metabolism 5 5 5 5 5 5 5 5 5 5  

360 Phenylalanine metabolism 3 3 3 3 3 3 3 3 3 3  

361 Chlorocyclohexane and chlorobenzene 

degradation 

1 1 1 1 1 1 1 1 1 1  

362 Benzoate degradation 4 4 4 4 4 4 4 4 4 4  

363 Bisphenol degradation 1 1 1 1 1 1 1 1 1 1  

380 Tryptophan metabolism 2 2 2 2 2 2 2 2 2 2  

400 Phenylalanine, tyrosine and tryptophan 

biosynthesis 

8 7 7 7 7 8 7 7 7 7  

401 Novobiocin biosynthesis 1 1 1 1 1 1 1 1 1 1  

410 beta-Alanine metabolism 1 1 1 1 1 1 1 1 1 1  

430 Taurine and hypotaurine metabolism 2 2 2 2 2 2 2 2 2 2  

450 Selenocompound metabolism 7 7 7 7 7 7 7 7 7 7  
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460 Cyanoamino acid metabolism 3 3 3 3 3 3 3 3 3 3  

471 D-Glutamine and D-glutamate 

metabolism 

2 2 2 2 2 2 2 2 2 2  

473 D-Alanine metabolism 4 4 4 4 4 4 4 4 4 4  

480 Glutathione metabolism 7 7 7 7 7 7 7 7 7 7  

500 Starch and sucrose metabolism 23 21 22 21 21 22 21 21 21 21  

510 N-Glycan biosynthesis 1 1 1 1 1 1 1 1 1 1  

511 Other glycan degradation 4 1 2 2 3 2 2 4 2 3  

520 Amino sugar and nucleotide sugar 

metabolism 

28 21 27 23 25 26 23 25 23 26  

521 Streptomycin biosynthesis 8 4 5 8 8 8 8 8 8 8 * 

523 Polyketide sugar unit biosynthesis 4 0 1 4 4 4 4 4 4 4 * 

524 Butirosin and neomycin biosynthesis 1 1 1 1 1 1 1 1 1 1  

531 Glycosaminoglycan degradation 1 1 1 1 1 1 1 1 1 1  

540 Lipopolysaccharide biosynthesis 2 0 2 0 2 0 0 2 0 2  

550 Peptidoglycan biosynthesis 15 15 15 15 15 15 15 15 15 15  
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561 Glycerolipid metabolism 9 9 9 9 9 9 9 9 9 9  

562 Inositol phosphate metabolism 10 10 10 10 10 10 10 10 10 10  

564 Glycerophospholipid metabolism 9 9 9 9 9 9 9 9 9 9  

590 Arachidonic acid metabolism 1 1 1 1 1 1 1 1 1 1  

591 Linoleic acid metabolism 1 1 1 1 1 1 1 1 1 1  

600 Sphingolipid metabolism 3 1 2 2 3 1 2 3 2 3 * 

603 Glycosphingolipid biosynthesis - globo 

series 

1 1 1 1 1 1 1 1 1 1  

620 Pyruvate metabolism 25 24 24 24 24 24 24 25 24 24 * 

621 Dioxin degradation 2 2 2 2 2 2 2 2 2 2  

622 Xylene degradation 3 3 3 3 3 3 3 3 3 3  

623 Toluene degradation 2 1 2 2 2 1 2 1 2 2 * 

624 Polycyclic aromatic hydrocarbon 

degradation 

1 1 1 1 1 1 1 1 1 1  

625 Chloroalkane and chloroalkene 

degradation 

3 3 3 3 3 3 3 3 3 3  
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626 Naphthalene degradation 1 1 1 1 1 1 1 1 1 1  

627 Aminobenzoate degradation 3 3 3 3 3 3 3 3 3 3  

630 Glyoxylate and dicarboxylate metabolism 7 5 7 7 7 6 7 6 7 7  

640 Propanoate metabolism 11 10 10 10 10 11 10 10 10 10  

643 Styrene degradation 1 1 1 1 1 1 1 1 1 1  

650 Butanoate metabolism 13 10 11 11 11 10 11 10 11 11  

660 C5-Branched dibasic acid metabolism 2 2 2 2 2 2 2 2 2 2  

670 One carbon pool by folate 10 10 10 10 10 10 10 10 10 10  

680 Methane metabolism 14 9 10 12 12 9 12 12 12 12 * 

710 Carbon fixation in photosynthetic 

organisms 

12 10 10 10 10 11 10 10 10 10  

720 Carbon fixation pathways in prokaryotes 13 12 13 13 13 12 13 12 13 13  

730 Thiamine metabolism 8 6 8 8 8 8 8 8 8 8  

740 Riboflavin metabolism 1 1 1 1 1 1 1 1 1 1  

750 Vitamin B6 metabolism 3 2 3 2 2 2 2 2 2 2  
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760 Nicotinate and nicotinamide metabolism 7 6 7 6 6 6 6 6 6 6  

770 Pantothenate and CoA biosynthesis 8 7 7 7 8 7 7 7 7 8  

780 Biotin metabolism 4 4 4 4 4 4 4 4 4 4  

785 Lipoic acid metabolism 1 1 1 1 1 1 1 1 1 1  

790 Folate biosynthesis 2 2 2 2 2 2 2 2 2 2  

860 Porphyrin and chlorophyll metabolism 3 3 3 3 3 3 3 3 3 3  

900 Terpenoid backbone biosynthesis 12 11 11 11 11 11 11 12 11 11  

908 Zeatin biosynthesis 1 1 1 1 1 1 1 1 1 1  

910 Nitrogen metabolism 8 5 5 5 5 5 5 5 5 5  

920 Sulfur metabolism 5 5 9 8 6 8 8 6 8 6 * 

930 Caprolactam degradation 1 1 1 1 1 1 1 1 1 1  

940 Phenylpropanoid biosynthesis 1 1 1 1 1 1 1 1 1 1  

944 Flavone and flavonol biosynthesis 1 1 1 1 1 1 1 1 1 1  

960 Tropane, piperidine and pyridine alkaloid 

biosynthesis 

1 1 1 1 1 1 1 1 1 1  
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970 Aminoacyl-tRNA biosynthesis 26 26 26 26 26 26 26 26 26 26  

983 Drug metabolism - other enzymes 8 7 7 8 8 7 8 8 8 8  

1040 Biosynthesis of unsaturated fatty acids 2 2 2 2 2 2 2 2 2 2  

1051 Biosynthesis of ansamycins 1 0 0 0 0 1 0 0 0 0  

1054 Nonribosomal peptide structures 1 1 1 1 1 1 1 1 1 1  

1055 Biosynthesis of vancomycin group 

antibiotics 

1 0 1 1 1 1 1 1 1 1  
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Supplementary Table.9. Bacteriocins, EPS and phages. A. Presence and number of bacteriocins identified using BAGEL. Legend: orange = one copy of the gene /strain and red 

>1 gene/ strain. B. Presence and number of EPS clusters and phages identified. Strains are organized by genetic clade. Legend: light orange = one copy of the gene /strain, orange 

= between 1 and 10 genes/ strain and dark orange >10 genes/ strain. C. 
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Supplementary Table.10. Selected L. rhamnosus genes and gene clusters associated with an effect on human cells by in vitro studies (A) and proteins containing an LPxTG 

domain (B)  identified in the L. rhamnosus pangenome and their domain composition. 
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2839 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 577 Fibronectin/fibrinogen-binding protein LGG_01450

3736 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 416
NLP/p40 Cell wall-associated 

hydrolase
LGG_00031

2068 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 466 Nox, NADH peroxidase (EC 1.11.1.1) LGG_00212

3369 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 513
NLP/p75 Cell wall-associated 

hydrolase
LGG_00324

11 1 1 1 1 1 1 1 1 1 1 1 11 359 Sortase C1, LPXTG specific LGG_00441

2057 1 1 1 1 1 1 1 1 1 1 10 334 spaA LGG_00442

1037 1 1 1 1 1 1 1 1 1 1 10 268 spaB LGG_00443

216 1 1 1 1 1 1 1 1 1 1 1 11 898 spaC LGG_00444

3662 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 90 RelE1 toxin LGG_00493 Klimina, 2013

1096 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 72 RelB3 toxin LGG_00523 Klimina, 2013

861 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 157
LuxS Autoinducer-2 production 

protein (EC 4.4.1.21)
LGG_00750

3346 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 36 49 dltX D-Ala-teichoic acid biosynthesis LGG_00776

1835 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 39 506
dltA D-alanine--poly(phosphoribitol) 

ligase
LGG_00777

156 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 405
dltB D-alanyl-lipoteichoic acid 

biosynthesis
LGG_00778

1970 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 81
dltC D-alanine-poly(phosphoribitol) 

ligase (EC 6.1.1.13)
LGG_00779

3528 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 423
dltD Poly(glycerophosphate chain) D-

alanine transfer
LGG_00780

3219 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 93 RelE3 antitoxin LGG_00829 Klimina, 2013

1263 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 28 334
spc operon oxidoreductase, 

Gfo/Idh/MocA family
LGG_01582

Gagic 2013

3997 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 28 431 spc operon membrane protein LGG_01588

269 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27 572 spcB docking protein LGG_01589

3049 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27 79 spcC transmembrane protein LGG_01590

1330 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29 913 spcD citoplasmic protein LGG_01591

2113 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29 3390 spcA immunoglobulin like LGG_01592

1989 1 1 1 1 1 1 1 1 1 1 1 1 1 13 259
spcA/B class II aldolase/adducin 

domain protein 

2891 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 742 clpA ATP-dependent protease LGG_01823

1922 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 39 2357 mabA and fourth largest protein LGG_01865

3839 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 399 NLP/p60 Surface antigen LGG_02016

1655 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 233 Sortase A2 LGG_02143

1104 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 37 1985 PrtP lactocepin fifth largest protein LGG_02274 Schillde, 2013

3245 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 438
MBD  cell wall surface anchor family 

protein
LGG_02337

3686 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40 371 Pili retraction protein pilT LGG_02339
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240 1 1 1 3 336 NLP/P60 surface antigen
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Supplementary Table.11. Summary of the two component regulatory systems in the L. rhamnosus genomes. 
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orth1968; hypothetical_protein 11 1968 266 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Bacillus fordii LGG_00628

orth3110; Two-

component_sensor_kinase_ycbM(_EC:2.7.3.-_) 11 3110 303 #N/A
0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

hypothetical protein Enterococcus phoeniculicola LGG_00629

orth103; ABC_transporter,_ATP-binding_protein 11 103 305 #N/A
0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

hypothetical protein Enterococcus phoeniculicola LGG_00630

orth633; hypothetical_protein 11 633 228 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola LGG_00631

orth1258; Two-component_response_regulator 25 1258 215 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei

orth2074; FIG00747001:_hypothetical_protein 25 2074 336 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus casei str. Zhang

orth3950; ABC_transporter_ATP-binding_protein 25 3950 221 #N/A

1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ATPase component of an ABC 

superfamily antimicrobial peptide 

transporter Lactobacillus paracasei

orth1257; FIG00748333:_hypothetical_protein 25 1257 789 #N/A
1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

lipoprotein release ABC-type transport 

system Lactobacillus paracasei subsp. paracasei 8700:2

orth1634; FIG00744054:_hypothetical_protein 40 1634 355 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 histidine kinase Oenococcus oeni LGG_00155

orth1773; DNA-

binding_response_regulator,_OmpR_family 40 1773 224 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

transcriptional regulator Clostridium pasteurianum LGG_00156

orth3083; DNA-

binding_response_regulator,_OmpR_family 40 3083 228 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Response regulator Lactobacillus casei BL23 LGG_00252

orth1879; Osmosensitive 40 1879 396 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sensor histidine kinase Lactobacillus zeae LGG_00253

orth3413; DNA-

binding_response_regulator,_OmpR_family(Rec-

wHTH_domains) 40 3413 231 core

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 OmpR family DNA-binding response 

regulator Lactobacillus casei str. Zhang LGG_00548

orth2820; Signal_transduction_histidine_kinase 40 2820 374 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

two-component system, signal 

transduction histidine kinase Lactobacillus paracasei LGG_00549

orth18; 

Two_component_system_response_regulator_Cia

R 40 18 231 core

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

transcriptional regulator Lactobacillus zeae LGG_00700

orth2710; FIG00745678:_hypothetical_protein 40 2710 430 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_00701

orth2844; 

Alkaline_phosphatase_synthesis_transcriptional 

regulatory_protein_PhoP 40 2844 234 core

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PhoP family transcriptional regulator Lactobacillus zeae LGG_00904

orth3140; 

Phosphate_regulon_sensor_protein_PhoR_(SphS

)(EC_2.7.13.3) 40 3140 555 core

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

signal transduction histidine kinase Lactobacillus zeae LGG_00905

orth511; DNA-

binding_response_regulator,_OmpR_family 40 511 243 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PhoP family transcriptional regulator Lactobacillus zeae LGG_01003

orth2092; GO:0000155 40 2092 519 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_01004

orth1683; Signal_transduction_histidine_kinase 40 1683 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_01225

orth61; putative_response_regulator 40 61 227 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative response regulator Lactobacillus casei LGG_01226

orth1318; sensor_histidine_kinase 40 1318 546 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus paracasei LGG_01237

orth895; Signal_transduction_histidine_kinase 40 895 548 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Sensor histidine kinase, putative Lactobacillus paracasei LGG_01429

orth2045; 

Two_component_transcriptional_regulator_VraR 40 2045 221 core

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

hypothetical protein BN194_18490 Lactobacillus casei W56 LGG_01710

orth2213; Sensor_histidine_kinase_VraS 40 2213 350 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_01711

orth3880; transporter_associated_with_VraSR 40 3880 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01712

orth1673; Two-

component_system_histidine_kinase 40 1673 527 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sensor histidine kinase Lactobacillus zeae LGG_01725

orth394; DNA-

binding_heavy_metal_response_regulator 40 394 228 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

response regulator ArlR Lactobacillus casei W56 LGG_01726

orth2040; sensor_histidine_kinase 40 2040 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 two-component sensor kinase Lactobacillus casei subsp. casei ATCC 393 LGG_01799

orth640; 

Response_regulator_of_the_LytR/AlgR_family 40 640 234 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

two-component response regulator Lactobacillus casei subsp. casei ATCC 393 LGG_02578

orth413; 

Predicted_signal_transduction_protein_with_aC-

terminal_HATPase_domain 40 413 303 core

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

histidine kinase Lactobacillus zeae LGG_02579

orth892; Two-component_sensor_kinase_SA14-

24 40 892 639 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sensor histidine kinase Lactobacillus zeae LGG_02812

orth2240; Two-

component_response_regulator_SA14-24 40 2240 246 core
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

DNA-binding response regulator Lactobacillus casei ATCC 334 LGG_02813

orth2417; Two-

component_sensor_histidine_kinase,_malate(EC_

2.7.3.-) 40 2417 517 core

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

two-component sensor histidine kinase Lactobacillus casei LGG_02878



OG number Annotation Presence Size Core Lrh22 Lrh5 Lrh29 Lrh27 Lrh3 Lrh4 Lrh6 Lrh20 Lrh8 Lrh9 Lrh14 Lrh16 LGG Lrh17 Lrh7 Lrh18 Lrh1 Lrh2 HN001 Lrh13 Lrh28 Lrh33 Lrh34 Lrh11 Lrh19 ATCC21052 Lrh10 Lrh24 ATCC8530 Lc705 Lrh25 Lrh26 Lrh12 Lrh15 ATCC 7469 Lrh21 Lrh31 Lrh30 Lrh23 Lrh32
Hit in nr database - Protein 

annotation
Hit from nr database - Species LGG gene LPXTG genes

1  RNA-binding protein Jag 40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA-binding protein Lactobacillus zeae LGG_02940|LGG_02940|RNA-binding; #N/A

2  hypothetical protein 14 108 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_1221 Lactobacillus casei str. Zhang LGG_00079|LGG_00079|Conserved; #N/A

3
 N-acetylmannosamine kinase (EC 2.7.1.60)/EC 

number=2.7.1.60
40 291 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ROK family transcriptional regulator Lactobacillus zeae LGG_00096|glk|ROK; #N/A

4  Aspartate-semialdehyde dehydrogenase (EC1.2.1.11) 40 352 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
aspartate-semialdehyde 

dehydrogenase 
Lactobacillus zeae LGG_00115|asd|Aspartate-semialdehyde; #N/A

5  Fructose-bisphosphate aldolase class II (EC4.1.2.13) 29 297 #N/A 0 0 1 1 0 0 0 1 0 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
class II fructose-bisphosphate 

aldolase family protein 
Lactobacillus casei LGG_00414|gatY|Fructose-bisphosphate; #N/A

6  PTS system, mannose-specific IIB component (EC2.7.1.69) 6 158 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system mannose-specific 

transporter subunit IIB 
Lactobacillus paracasei LGG_00415|pts|PTS; #N/A

7  FIG006427: Putative transport system permeaseprotein 6 431 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_0379 Lactobacillus casei ATCC 334 LGG_00423|LGG_00423|Conserved; #N/A

8  Protein containing an Alanine Racemase Domain 6 390 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 amino acid racemase Lactobacillus paracasei LGG_00426|yhfX|Amino; #N/A

9
 O-succinylbenzoate synthase (EC 4.2.1.113)/ EC 

number=4.2.1.113
10 377 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O-succinylbenzoate-CoA synthase Lactobacillus casei LGG_00433|menC|N-acylamino; #N/A

10  hypothetical protein 1 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lactobacillus paracasei LGG_00439|LGG_00439|Putative; #N/A

11  Sortase C1, LPXTG specific 10 359 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 LPXTG specific sortase A Lactobacillus casei LOCK919 LGG_00441|srtC1|Sortase; YES

12  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

13  Ribonucleotide reduction protein NrdI 40 202 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 flavoprotein Lactobacillus zeae LGG_00743|nrdI|Ribonucleotide; #N/A

14
 Predicted galactitol operon regulator (Transcriptional 

antiterminator), BglG family / PTS
8 149 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BglG family transcriptional 

antiterminator, partial 
Lactobacillus paracasei LGG_00400|ulaA|PTS; #N/A

15  Transaldolase (EC 2.2.1.2)/EC number=2.2.1.2 8 222 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fructose-6-phosphate aldolase Enterococcus faecalis LGG_00398|tal|Transaldolase #N/A

16  Galactose-1-phosphate uridylyltransferase (EC2.7.7.10) 40 485 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
galactose-1-phosphate 

uridyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00655|galT|Galactose-1-phosphate; #N/A

17  FIG00745652: hypothetical protein 33 68 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00661|LGG_00661|Conserved; #N/A

18  Two component system response regulator CiaR 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00700|phoP1|Two-component; #N/A

19  hypothetical protein 7 37 #N/A 1 0 0 0 0 0 0 0 1 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

20  Transcriptional regulator/sugar kinase 40 298 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcriptional regulator/sugar 

kinase 
Lactobacillus paracasei LGG_02736|LGG_02736|Transcriptional; #N/A

21  DNA polymerase I (EC 2.7.7.7)/EC number=2.7.7.7 40 881 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase I 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

22  L-lactate dehydrogenase (EC 1.1.1.27)/EC number=1.1.1.27 40 296 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lactate dehydrogenase Lactobacillus zeae LGG_01324|LGG_01324|Malate/lactate; #N/A

23  COG0536: GTP-binding protein Obg 40 428 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative GTPase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01362|obg|GTP-binding; #N/A

24  hypothetical protein 35 42 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

25  hypothetical protein 24 50 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 #N/A #N/A

26  hypothetical protein 14 233 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_02611|LGG_02611|Conserved; #N/A

27  FIG00743589: hypothetical protein 40 92 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_27790 Lactobacillus casei BL23 LGG_02597|LGG_02597|Conserved; #N/A

28  putative amino acid ABC transporter, permeaseprotein 12 228 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
amino acid ABC transporter 

permease 
Lactobacillus paracasei LGG_00481|LGG_00481|ABC; #N/A

29  FIG00745049: hypothetical protein 12 222 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
amino acid ABC transporter 

permease 
Lactobacillus casei BL23 LGG_00480|LGG_00480|ABC; #N/A

30  FIG00742398: hypothetical protein 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02528|dsg|CBS; #N/A

31  NADP-specific glutamate dehydrogenase (EC1.4.1.4) 40 447 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamate dehydrogenase Lactobacillus zeae LGG_00607|gdhA|Glutamate; #N/A

32  ABC transporter ATPase component 40 297 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Nod factor export ATP-binding 

protein I 
Lactobacillus paracasei LGG_00622|cylA|ABC; #N/A

33  ATP-dependent DNA helicase RecG (EC 3.6.1.-) 40 679 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent DNA helicase Lactobacillus zeae LGG_01660|recG|ATP-dependent; #N/A

34  Ribosomal RNA small subunit methyltransferase B(EC 2.1.1.-) 40 446 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16S rRNA methyltransferase Lactobacillus zeae LGG_01669|sun|tRNA; #N/A

35  FIG00743351: hypothetical protein 40 508 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_01895|LGG_01895|Transcriptional; #N/A

36  cell surface hydrolase (putative) 40 323 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus zeae #N/A

37  Transcriptional regulator of rhamnoseutilization, AraC family 40 340 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
bacterial regulatory helix-turn-helix 

s, AraC family protein 
Lactobacillus paracasei LGG_02692|LGG_02692|Transcriptional; #N/A

38  ATP-dependent DNA helicase UvrD/PcrA 6 595 #N/A 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00449|LGG_00449|UvrD/REP; #N/A

39  FIG00746435: hypothetical protein 14 458 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative membrane protein Lactobacillus paracasei LGG_01994|LGG_01994|Conserved; #N/A

40  FIG000233: metal-dependent hydrolase 40 152 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rRNA maturation factor Lactobacillus zeae LGG_01553|LGG_01553|Metalloprotease #N/A

41  hypothetical protein 10 331 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01247|LGG_01247|Putative; #N/A

42
 Transketolase, N-terminal section (EC 2.2.1.1)/EC 

number=2.2.1.1
8 285 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transketolase Lactobacillus paracasei LGG_00405|tktN|Transketolase #N/A

43  predicted ORF 13 75 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transposase Lactobacillus paracasei LGG_00235|is7|Transposase #N/A

44
 Putative parvulin type peptidyl-prolylisomerase, similarity with 

PrsA foldase
40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidylprolyl isomerase Lactobacillus zeae LGG_02275|prtM|Endopeptidase; #N/A

45  FIG00750119: hypothetical protein 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protease Lactobacillus zeae LGG_02241|LGG_02241|Metal-dependent; #N/A

46  FIG00747177: hypothetical protein 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02188|LGG_02188|Conserved; #N/A

47  ABC transporter, ATP-binding protein 40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug ABC transporter ATPase Lactobacillus casei BL23 LGG_02187|CcmA|ABC; #N/A

48  Transcriptional regulator, GntR family 40 131 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus paracasei LGG_02186|gntR|Transcriptional; #N/A

49
 Putative prenyltransferase, contains1,4-dihydroxy-2-naphthoate 

octaprenyltransferase domain
40 304 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1,4-dihydroxy-2-naphthoate 

prenyltransferase 
Lactobacillus zeae

LGG_02181|menA|1,4-dihydroxy-2-

naphthoate;
#N/A

50  ThiJ/PfpI family 13 242 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glutamine amidotransferase Leuconostoc citreum LGG_02177|LGG_02177|Putative; #N/A

51  FIG00742542: hypothetical protein 40 187 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter Lactobacillus zeae
LGG_01842|LGG_01842|5-methylcytosine-

specific;
#N/A

52  Acetyltransferase, GNAT family 40 154 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative acetyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01849|LGG_01849|Acetyltransferase,; #N/A

53  DedA protein 40 217 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00808|dedA|DedA #N/A

54  hypothetical protein 20 40 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

55  FIG00742877: hypothetical protein 40 69 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02357|LGG_02357|CsbD-like; #N/A

56  FIG00748552: hypothetical protein 40 189 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_02330|LGG_02330|Conserved; #N/A

57
 Putative prenyltransferase, contains1,4-dihydroxy-2-naphthoate 

octaprenyltransferase domain
40 312 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

putative 1,4-dihydroxy-2-naphthoate 

octaprenyltransferase 
Lactobacillus casei LGG_02303|ubiA|1,4-Dihydroxy-2-naphtoate; #N/A

58  hypothetical protein 14 73 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01091|LGG_01091|Putative; #N/A

59  Putative uncharacterized protein 17 97 #N/A 0 1 0 0 1 1 1 0 1 0 0 1 0 0 0 1 0 0 1 0 0 1 1 1 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 0 Phage protein Lactobacillus paracasei LGG_01141|LGG_01141|Phage-related; #N/A

60
 Oligopeptide ABC transporter, periplasmicoligopeptide-binding 

protein OppA (TC 3.A.1.5.1)
40 546 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

periplasmic-binding component of 

an ABC superfamily oligopeptide 

transporter 

Lactobacillus paracasei LGG_01224|oppA|ABC; #N/A

61  putative response regulator 40 227 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative response regulator Lactobacillus casei LGG_01226|rr1|Two-component; #N/A

62  hypothetical protein 4 43 #N/A 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

63  Transcriptional regulator 40 280 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RpiR family transcriptional regulator Lactobacillus zeae LGG_00273|gntR|Transcriptional; #N/A

64  Alpha-L-Rha alpha-1,3-L-rhamnosyltransferase(EC 2.4.1.-) 18 339 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative rhamnosyltransferase Lactobacillus paracasei LGG_00281|welC|alpha-L-Rha; #N/A

65  FIG00745165: hypothetical protein 40 256 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_23090 Lactobacillus casei BL23 LGG_02130|LGG_02130|Conserved; #N/A

66  Transcriptional regulator of fatty acidbiosynthesis FabT 40 149 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
marR family transcriptional 

regulator 
Lactobacillus casei W56 #N/A

67  phage infection protein 40 910 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phage infection protein Lactobacillus zeae LGG_02102|pip|Phage-related; #N/A

68  putative type II restriction enzyme methylasesubunit 11 740 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 hypothetical protein Lactobacillus paracasei LGG_02095|LGG_02095|Adenine-specific; #N/A

69  probable monooxygenase 40 369 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 monooxygenase Lactobacillus zeae LGG_00030|LGG_00030|Monooxygenase #N/A

70  Alpha-L-Rha alpha-1,3-L-rhamnosyltransferase(EC 2.4.1.-) 10 311 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alpha-L-Rha alpha-1,3-L-

rhamnosyltransferase 
Lactobacillus casei LOCK919 LGG_02046|welH|alpha-L-Rha; #N/A

71  Manganese-dependent inorganic pyrophosphatase(EC 3.6.1.1) 40 310 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 inorganic pyrophosphatase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01424|ppaC|Manganese-dependent; #N/A

72  taurine transport system permease protein tauC 22 259 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
taurine transport system permease 

tauC 

Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_00174|tauC|Taurine; #N/A

73  unknown 40 191 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alanine acetyltransferase Lactobacillus zeae LGG_00180|yoaA|Alanine; #N/A

74  2-haloacid dehalogenase (putative) 40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HAD family hydrolase Lactobacillus brevis LGG_00232|LGG_00232|Hydrolase; #N/A

75
 Putative stomatin/prohibitin-family membraneprotease subunit 

YbbK
40 310 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01037|hflC|Spfh; #N/A

76  Putative pheromone cAM373 precursor lipoproteinCamS 40 383 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01017|camS|Lipoprotein #N/A

77  ATP-dependent DNA helicase UvrD/PcrA 40 750 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent DNA helicase PcrA Lactobacillus zeae LGG_01015|pcrA|ATP-dependent; #N/A

78  Beta-glucosidase (EC 3.2.1.21)/EC number=3.2.1.21 19 485 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 beta-glucosidase Lactobacillus casei LGG_02672|bglA|Beta-glucosidase; #N/A

79  Transcriptional regulator, GntR family 24 245 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GntR family transcriptional regulator Lactobacillus casei LGG_02651|LGG_02651|Transcriptional; #N/A

80  Glycerol kinase (EC 2.7.1.30)/EC number=2.7.1.30 40 510 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycerol kinase Lactobacillus paracasei LGG_00644|glpK|Glycerol; #N/A

81  FIG00745449: hypothetical protein 40 157 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02645|LGG_02645|Conserved; #N/A

82  hypothetical protein 7 47 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 #N/A #N/A

83  FIG005686: hypothetical protein 40 191 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01485|ypsA|Conserved; #N/A

84  ATP-dependent nuclease, subunit A 40 1236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent helicase Lactobacillus zeae LGG_01496|rexA|ATP-dependent; #N/A

85  putative tail component 20 126 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 putative tail component Lactobacillus casei LGG_01529|LGG_01529|Phage-related; #N/A

86  PTS system, cellobiose-specific IIC component(EC 2.7.1.69) 40 454 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS cellobiose transporter subunit 

IIC 
Lactobacillus paracasei LGG_00162|celC|PTS; #N/A

87  Glutaredoxin related protein 40 105 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutaredoxin Lactobacillus zeae LGG_01875|LGG_01875|Glutaredoxin; #N/A

88  hypothetical protein 40 140 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01871|LGG_01871|Conserved; #N/A

89  FIG00746427: hypothetical protein 40 193 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

90  FIG00747155: hypothetical protein 40 46 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

91  FIG00751827: hypothetical protein 40 63 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00975|LGG_00975|Conserved; #N/A

92
 Multi antimicrobial extrusion protein(Na(+)/drug antiporter), 

MATE family of MDR efflux pumps
40 451 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug efflux pump 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

93  hypothetical protein 16 738 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transcriptional regulator Lactobacillus paracasei LGG_00474|LGG_00474|Putative; #N/A

94  Predicted Integral membrane protein 40 291 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 integral membrane protein Lactobacillus paracasei LGG_02550|LGG_02550|Conserved; #N/A

95  hypothetical protein 39 93 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamate synthase Gluconobacter morbifer #N/A

96  Calcium-transporting ATPase (EC 3.6.3.8)/EC number=3.6.3.8 40 887 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATPase Lactobacillus zeae LGG_01855|pacL|Cation-transporting; #N/A



97  3'->5' exoribonuclease Bsu YhaM 40 325 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01781|cbf|CMP-binding; #N/A

98  ABC transporter, permease protein EscB 40 404 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter permease 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01776|LGG_01776|ABC; #N/A

99  hypothetical protein 2 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

100  hypothetical protein 15 412 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01544|LGG_01544|Putative; #N/A

101  hypothetical protein 2 68 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

102  PTS system, cellobiose-specific IIC component(EC 2.7.1.69) 19 506 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system cellobiose-specific 

transporter subunit IIC 
Lactobacillus paracasei LGG_02678|LGG_02678|PTS; #N/A

103  ABC transporter, ATP-binding protein 11 305 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola LGG_00630|ycbN|ABC; #N/A

104  5,10-methylenetetrahydrofolate reductase (EC1.5.1.20) 40 290 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5,10-methylenetetrahydrofolate 

reductase 
Lactobacillus zeae

LGG_00596|metF|Methylenetetrahydrofolate

;
#N/A

105  hypothetical protein 6 46 #N/A 0 0 1 1 0 0 0 0 1 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

106  FIG00747759: hypothetical protein 40 140 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02694|LGG_02694|Conserved; #N/A

107  Beta-lactamase class C and other penicillinbinding proteins 40 365 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-lactamase Lactobacillus zeae LGG_02141|LGG_02141|Beta-lactamase; #N/A

108  Transcriptional regulator, MarR family 40 137 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MarR family transcriptional 

regulator 
Lactobacillus zeae LGG_02129|LGG_02129|Transcriptional; #N/A

109
 Acetyl-coenzyme A carboxyl transferase alphachain (EC 

6.4.1.2)
40 279 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyl-CoA carboxylase Lactobacillus zeae #N/A

110  UPF0246 protein YaaA 40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02080|yaaA|Conserved; #N/A

111  3-oxoacyl-[acyl-carrier protein] reductase (EC1.1.1.100) 40 237 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3-ketoacyl-(acyl-carrier-protein) 

reductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02058|fabG|Short-chain; #N/A

112  Tyrosine-protein kinase transmembrane modulatorEPSC 40 306 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
exopolysaccharide biosynthesis 

protein 
Lactobacillus paracasei #N/A

113  cation-transporting ATPase, E1-E2 family 13 940 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 cation-transporting ATPase, partial Lactobacillus paracasei LGG_00456|pacL|Cation-transporting; #N/A

114  Glyoxalase family protein 40 299 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glyoxalase Lactobacillus zeae LGG_01740|ykcA|Glyoxalase; #N/A

115
 6-phosphogluconate dehydrogenase,decarboxylating (EC 

1.1.1.44)
40 472 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6-phosphogluconate 

dehydrogenase 
Lactobacillus zeae LGG_01727|gnd|6-phosphogluconate; #N/A

116  FIG001621: Zinc protease 40 420 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Zn-dependent peptidase Lactobacillus zeae LGG_00883|LGG_00883|Zn-dependent; #N/A

117  ATP-dependent clp protease proteolytic subunit(EC 3.4.21.92) 40 196 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-dependent Clp protease 

proteolytic subunit 
Lactobacillus casei ATCC 334 LGG_00931|clpP|ATP-dependent; #N/A

118  Enolase (EC 4.2.1.11)/EC number=4.2.1.11 40 434 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 enolase Lactobacillus zeae LGG_00936|eno|Enolase #N/A

119  hypothetical protein 13 91 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus rossiae LGG_00535|LGG_00535|Conserved; #N/A

120  DUF124 domain-containing protein 40 249 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02167|yfhL|Conserved; #N/A

121  Nondeblocking aminopeptidase YpdE (X-X-[^PR]-specific) 40 346 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aminopeptidase Lactobacillus zeae LGG_00356|ypdE|Aminopeptidase #N/A

122  Tripeptide aminopeptidase (EC 3.4.11.4)/EC number=3.4.11.4 40 415 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase M20 Lactobacillus zeae LGG_00358|pepT|Peptidase; #N/A

123  FIG00747025: hypothetical protein 20 458 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
PTS galactitol transporter subunit 

IIC 
Lactobacillus paracasei LGG_02665|gatC|PTS; #N/A

124
 Osmotically activated L-carnitine/choline ABCtransporter, 

substrate-binding protein OpuCC
40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Glycine betaine/carnitine/choline-

binding protein OpuCC 
Lactobacillus casei W56 LGG_00076|opuCc|ABC; #N/A

125  FIG00744634: hypothetical protein 40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00106|LGG_00106|Conserved; #N/A

126  LSU ribosomal protein L22p (L17e) 40 117 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L22 Lactobacillus paracasei LGG_02482|rplV|LSU/50S; #N/A

127  Adenylate kinase (EC 2.7.4.3)/EC number=2.7.4.3 40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 adenylate kinase Lactobacillus casei str. Zhang LGG_02466|adk|Adenylate; #N/A

128  Terminase large subunit [Bacteriophage A118] 17 451 #N/A 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0
PBSX family phage terminase large 

subunit 
Lactobacillus paracasei LGG_01125|Rorf447|Phage-related; #N/A

129  phage tail fibers 14 640 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 tail component Lactobacillus phage Lrm1 LGG_01138|LGG_01138|Phage-related; #N/A

130  hypothetical protein 3 45 #N/A 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

131
 ATP synthase EPSilon chain (EC 3.6.3.14)/EC 

number=3.6.3.14
40 143 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 F0F1 ATP synthase subunit epsilon Lactobacillus zeae LGG_01185|atpC|ATP; #N/A

132
 Substrate-specific component RibU of riboflavinECF 

transporter
40 192 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01383|LGG_01383|Conserved; #N/A

133  clpB protein 40 868 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-dependent Clp protease ATP-

binding protein 
Lactobacillus zeae LGG_01367|clpB|ATP-dependent; #N/A

134  lysozyme, putative 40 273 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
lyzozyme M1 (1,4-beta-N-

acetylmuramidase) 
Lactobacillus zeae LGG_01039|LGG_01039|Lyzozyme; #N/A

135  mobile element protein 40 338 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transposase Lactobacillus paracasei #N/A

136  hypothetical protein 17 51 #N/A 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

137  FIG015094: hypothetical protein 40 87 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02263|LGG_02263|Conserved; #N/A

138  Bacillus subtilis catabolite repressiontranscription factor CcpB 40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Catabolite control protein B 

(Transcriptional regulator, LacI 

family) 

Lactobacillus paracasei LGG_02273|prtR1|Transcriptional; #N/A

139  hypothetical protein 13 65 #N/A 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBA1791 Lactobacillus acidophilus NCFM LGG_02359|LGG_02359|Conserved; #N/A

140  Putative uncharacterized protein 19 150 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_02742|LGG_02742|Conserved; #N/A

141
 PTS system, mannose-specific IIB component (EC2.7.1.69) / 

PTS system, mannose-specific IIA component
40 325 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS mannose transporter subunit 

IIAB 
Lactobacillus zeae LGG_02838|manA|PTS; #N/A

142  Sialic acid utilization regulator, RpiR family 40 315 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RpiR family transcriptional regulator Lactobacillus casei LGG_02776|LGG_02776|Transcriptional; #N/A

143
 Thiol peroxidase, Tpx-type (EC 1.11.1.15)/EC 

number=1.11.1.15
40 165 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thiol peroxidase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00728|tpx|Thiol; #N/A

144
 Riboflavin kinase (EC 2.7.1.26) / FMNadenylyltransferase (EC 

2.7.7.2)
40 315 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 riboflavin biosynthesis protein RibF Lactobacillus zeae LGG_01608|ribF|Riboflavin; #N/A

145  ABC transporter, ATP-binding/permease protein 40 542 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_02626|LGG_02626|ABC; #N/A

146  DNA-directed RNA polymerase omega subunit (EC2.7.7.6) 40 80 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DNA-directed RNA polymerase 

subunit K/omega 
Lactobacillus casei ATCC 334 LGG_01673|rpoZ|DNA-directed; #N/A

147
 Helicase PriA essential fororiC/DnaA-independent DNA 

replication
40 805 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 primosomal protein N' Lactobacillus zeae LGG_01671|priA|Primosomal; #N/A

148  Acyl carrier protein 40 80 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyl carrier protein Lactobacillus casei W56 LGG_01658|acpP|Acyl; #N/A

149  hypothetical protein 37 39 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

150  protein of unknown function DUF1440 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00558|LGG_00558|Conserved; #N/A

151
 Homoserine O-succinyltransferase (EC 2.3.1.46)/EC 

number=2.3.1.46
40 275 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 homoserine trans-succinylase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00567|metA|Homoserine; #N/A

152  FIG00744190: hypothetical protein 5 670 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

153  Dicarboxylate/amino acid:cation (Na+ or H+)symporter 40 428 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 serine/threonine transporter SstT Lactobacillus paracasei LGG_00604|sstT|Serine/threonine; #N/A

154  ATP-dependent hsl protease ATP-binding subunitHslU 40 469 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent protease Lactobacillus zeae LGG_01416|hslU|ATP-dependent; #N/A

155
 5'-nucleotidase family protein in cluster withNagD-like 

phosphatase
40 458 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

putative nucleotide 

phosphoesterase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00804|yunD|5'-nucleotidase/2',3'-

cyclic;
#N/A

156  D-alanyl transfer protein DltB 40 405 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alanine transporter Lactobacillus zeae LGG_00778|dltB|D-alanyl; #N/A

157
 Nucleoside diphosphate kinase (EC 2.7.4.6)/EC 

number=2.7.4.6
40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 nucleoside diphosphate kinase Lactobacillus zeae LGG_00733|ndk|Nucleoside; #N/A

158
 Lactate 2-monooxygenase (EC 1.13.12.4)/EC 

number=1.13.12.4
40 371 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L-lactate oxidase Lactobacillus zeae #N/A

159
 Rhamnulose-1-phosphate aldolase (EC 4.1.2.19)/EC 

number=4.1.2.19
40 307 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rhamnulose-1-phosphate aldolase Lactobacillus zeae LGG_01984|rhaD|Rhamnulose-1-phosphate; #N/A

160  Ferrochelatase, protoheme ferro-lyase (EC4.99.1.1) 40 323 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ferrochelatase Lactobacillus zeae LGG_01982|hemH|Ferrochelatase #N/A

161  PTS system, fructose-specific IIA component (EC2.7.1.69) 29 152 #N/A 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system fructose-specific IIA 

component 
Lactobacillus paracasei #N/A

162  Alpha-mannosidase (EC 3.2.1.24)/EC number=3.2.1.24 40 873 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-mannosidase 
Lactobacillus paracasei subsp. 

paracasei 8700:2

LGG_00093|LGG_00093|Alpha-

mannosidase;
#N/A

163  mobile element protein 5 406 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus coryniformis #N/A

164
 dTDP-glucose 4,6-dehydratase (EC 4.2.1.46)/EC 

number=4.2.1.46
38 368 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 dTDP-glucose-4,6-dehydratase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01997|rmlB|dTDP-glucose; #N/A

165  Lipopolysaccharide synthesis sugar transferase 40 466 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_02004|EPS3|UDP-

galactosephosphotransferase
#N/A

166  cytosolic long-chain acyl-CoA thioesterhydrolase family protein 40 164 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyl-CoA hydrolase Lactobacillus paracasei LGG_01974|ykhA|Acyl-CoA; #N/A

167  LSU ribosomal protein L23p (L23Ae) 40 100 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L23 Lactobacillus casei ATCC 334 LGG_02485|rplW|LSU/50S; #N/A

168  LSU ribosomal protein L29p (L35e) 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L29 Lactobacillus casei ATCC 334 LGG_02479|rpmC|LSU/50S; #N/A

169  hypothetical protein 2 42 #N/A 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

170  SSU ribosomal protein S13p (S18e) 40 121 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S13 Lactobacillus zeae LGG_02463|rpsM|SSU/30S; #N/A

171  FIG00744413: hypothetical protein 40 253 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei LGG_02454|tipA|Transcriptional; #N/A

172  putative ABC transporter, ATP-binding protein 40 611 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_02442|LGG_02442|ABC; #N/A

173  hypothetical protein 3 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein E5Q_00843 Mixia osmundae IAM 14324 #N/A

174  hypothetical protein-signal peptide prediction 40 815 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative cell surface protein Lactobacillus casei LGG_02428|LGG_02428|Putative; YES

175  PTS system, mannose-specific IIC component(EC:2.7.1.69 ) 19 255 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C component PTS system 

mannose-specific enzyme II 
Lactobacillus casei BL23 LGG_02746|pts|PTS; #N/A

176  alcohol dehydrogenase( EC:1.1.1.1 ) 19 347 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Oxidoreductase, zinc-binding 

dehydrogenase family protein 
Lactobacillus paracasei LGG_02744|LGG_02744|Sorbitol; #N/A

177  permease of the major facilitator superfamily 40 400 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

permease 
Lactobacillus paracasei LGG_02740|LGG_02740|Transporter,; #N/A

178  Glycyl-tRNA synthetase beta chain (EC6.1.1.14) 40 689 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycine-tRNA synthetase subunit 

beta 
Lactobacillus zeae LGG_01513|glyS|Glycyl-tRNA; #N/A

179
 Duplicated ATPase component MtsB of energizingmodule of 

methionine-regulated ECF transporter
28 566 #N/A 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0

heme ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_00430|cbiO|ABC; #N/A

180  Ribose operon repressor 18 340 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 LacI family transcriptional regulator Lactobacillus zeae #N/A

181  Xanthine permease 40 444 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 xanthine permease Lactobacillus zeae LGG_01077|pbuX|Xanthine; #N/A

182  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 74 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01052|LGG_01052|Conserved; #N/A

183  hypothetical protein 22 44 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

184  Predicted Zn-dependent protease 40 254 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase M10 Lactobacillus zeae #N/A

185  Putative uncharacterized protein 40 49 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_30390 Lactobacillus casei BL23 #N/A

186  hypothetical protein 2 57 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A



187  ABC transporter, permease protein 40 415 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Inner membrane transport 

permease ybhR 
Lactobacillus brevis KB290 LGG_00978|LGG_00978|ABC; #N/A

188  ABC transporter, ATP-binding protein 40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter, ATP-binding 

protein 
Lactobacillus plantarum ZJ316 LGG_00979|yhiH|ABC; #N/A

189  Cystathionine gamma-lyase (EC 4.4.1.1)/EC number=4.4.1.1 11 394 #N/A 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 cystathionine gamma-lyase Lactobacillus paracasei #N/A

190  hypothetical protein 2 221 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

191  Predicted dehydrogenase related protein 40 305 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alanine-phosphoribitol ligase Lactobacillus zeae LGG_01148|ysjB|Oxidoreductase #N/A

192  Predicted flavoprotein 40 252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADPH-dependent FMN reductase Lactobacillus zeae LGG_01165|LGG_01165|Flavoprotein #N/A

193  FIG00744188: hypothetical protein 40 78 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01187|ywzB|Conserved; #N/A

194  Septation ring formation regulator EzrA 40 567 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
septation ring formation regulator 

EzrA 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01257|LGG_01257|Septation; #N/A

195  Acyl-ACP thioesterase 40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyl-ACP thioesterase Lactobacillus zeae LGG_02257|fat|Acyl-ACP; #N/A

196  Transcriptional regulator, XRE family 29 373 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_01180 Lactobacillus casei BL23 #N/A

197  FIG00747962: hypothetical protein 40 114 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00136|yozA|Transcriptional; #N/A

198  hypothetical protein 2 38 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein LMT8_09245, 

partial 

Leuconostoc mesenteroides 

subsp. cremoris TIFN8
#N/A

199  Gamma-glutamyl phosphate reductase (EC1.2.1.41) 40 418 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
gamma-glutamyl phosphate 

reductase 
Lactobacillus casei LGG_02365|proA|Gamma-glutamyl; #N/A

200  hypothetical protein 3 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

201
 Cell envelope-associated transcriptionalattenuator LytR-CpsA-

Psr, subfamily F2 (as in
40 364 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LytR family transcriptional regulator Lactobacillus zeae LGG_00290|lytR|Transcriptional; #N/A

202  Tagatose 1,6-bisphosphate aldolase (EC4.1.2.40) 40 333 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tagatose-bisphosphate aldolase Lactobacillus zeae LGG_00665|lacD|Tagatose; #N/A

203
 6-phosphogluconate dehydrogenase,decarboxylating (EC 

1.1.1.44)
40 330 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6-phosphogluconate 

dehydrogenase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00274|gnd|6-phosphogluconate; #N/A

204  Predicted permease 5 258 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 membrane protein Lactobacillus zeae #N/A

205  PTS system, galactitol-specific IIB component(EC 2.7.1.69) 18 99 #N/A 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS galactitol transporter subunit 

IIB 
Lactobacillus zeae LGG_00346|gatB|PTS; #N/A

206  FIG00749401: hypothetical protein 40 101 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00220|LGG_00220|Conserved; #N/A

207  FIG00751441: hypothetical protein 40 68 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00218|LGG_00218|Conserved; #N/A

208  FIG00745750: hypothetical protein 40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus faecalis LGG_02917|LGG_02917|Conserved; #N/A

209
 NAD-dependent malic enzyme (EC 1.1.1.38)/EC 

number=1.1.1.38
40 392 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 malate dehydrogenase Lactobacillus zeae LGG_02876|LGG_02876|Malate; #N/A

210  Small conserved membrane protein 40 101 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00710|ygbF|Conserved; #N/A

211  Amino acid transporter 40 464 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid permease Lactobacillus zeae LGG_01632|yhdG|Amino; #N/A

212  hypothetical protein 15 80 #N/A 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

213  Bifunctional protein: zinc-containing alcoholdehydrogenase 40 322 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADPH:quinone reductase Lactobacillus zeae #N/A

214  LSU ribosomal protein L20p 40 118 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L20 Lactobacillus casei ATCC 334 LGG_01745|rplT|LSU/50S; #N/A

215  hypothetical protein 7 122 #N/A 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

216  Cell wall surface anchor family protein, FPXTGmotif spaD 10 898 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Cell wall surface anchor family 

protein 
Lactobacillus casei LOCK919 LGG_00444|spaC|Pilus; YES

217  Amino acid transporter 40 527 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid:proton symporter Lactobacillus zeae LGG_00824|ybeC|Amino; #N/A

218  hypothetical protein 3 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

219  N-methylhydantoinase (ATP-hydrolyzing) (EC3.5.2.14) 40 518 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-hydrolyzing N-

methylhydantoinase 
Lactobacillus casei

LGG_02088|hyuA|Hydantoinase/oxoprolinas

e
#N/A

220  Biotin carboxyl carrier protein of acetyl-CoAcarboxylase 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
biotin carboxyl carrier protein of 

acetyl-CoA carboxylase 
Lactobacillus paracasei LGG_02114|accB|Acetyl-CoA; #N/A

221  Transcriptional regulator, ArsR family 6 98 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 transcriptional regulator Lactobacillus zeae #N/A

222  hypothetical protein 17 47 #N/A 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 0 1 0 0 0 0 hypothetical protein LCAZH_2598 Lactobacillus casei str. Zhang #N/A

223
 PTS system, beta-glucoside-specific IIBcomponent (EC 

2.7.1.69) / PTS system,
40 611 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system beta-glucoside-specific 

IIABC components 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02192|bglF|PTS; #N/A

224  Putative Integral membrane protein 26 428 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system ascorbate-specific 

transporter subunit IIC 
Lactobacillus paracasei #N/A

225
 SSU ribosomal protein S14p (S29e) @ SSUribosomal protein 

S14p (S29e), zinc-independent
40 89 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S14 Lactobacillus casei LC2W LGG_00873|rpsN|Ribosomal; #N/A

226  acetyltransferase, GNAT family 26 165 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus casei BL23 #N/A

227  hypothetical protein 40 122 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00939|LGG_00939|Conserved; #N/A

228  FIG00742944: hypothetical protein 3 234 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 integral membrane protein Lactobacillus paracasei #N/A

229  FIG00747585: hypothetical protein 3 226 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

230  competence protein ComGC 40 155 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

type II secretory 

pathway/competence 

component/Competence protein 

ComGC 

Lactobacillus zeae LGG_00992|LGG_00992|Type; #N/A

231
 Polar amino acid ABC uptake transportermembrane-spanning 

protein
3 220 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ABC superfamily ATP binding 

cassette transporter, membrane 

protein 

Lactobacillus plantarum subsp. 

plantarum P-8
#N/A

232  Nucleotidyltransferase/DNA polymerase for DNArepair 40 435 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 type VI secretion protein ImpB Lactobacillus zeae LGG_01010|umuC|ImpB/MucB/SamB; #N/A

233  ABC transporter ATPase component 3 246 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
polar amino acid transport system 

ATP-binding protein 
Lactobacillus paracasei #N/A

234  FIG00744434: hypothetical protein 40 128 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01576|LGG_01576|Conserved; #N/A

235  Glutamine ABC transporter substrate-bindingprotein 3 284 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
amino acid ABC transporter 

periplasmic protein 
Lactobacillus casei ATCC 334 #N/A

236  putative transposase 40 58 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transposase Lactobacillus casei #N/A

237  hypothetical protein 7 53 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system sugar-specific IIA 

component 
Lactobacillus casei #N/A

238  HTH-type transcriptional regulator glvR 19 270 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 transcriptional regulator Lactobacillus paracasei #N/A

239
 pentitol PTS system enzyme II B component-likeprotein 

lmo1972
19 95 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0

Pentitol PTS system enzyme II B 

component-like protein 
Lactobacillus casei LOCK919 #N/A

240  NLP/P60 5 336 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hydrolase Lactobacillus zeae #N/A

241  Putative uncharacterized protein orf28 5 135 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
thiol-disulfide isomerase and 

thioredoxin 
Lactobacillus casei #N/A

242
 Oxygen-insensitive NAD(P)H nitroreductase (EC1.-.-.-) / 

Dihydropteridine reductase (EC 1.5.1.34)
40 211 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 nitroreductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01433|LGG_01433|Nitroreductase #N/A

243
 PTS system, glucitol/sorbitol-specific IIBcomponent and 

second of two IIC components (EC 2.7.1.69)
40 371 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system, glucitol/sorbitol-

specific IIB/IIC component 
Lactobacillus casei LGG_02718|srlE|PTS; #N/A

244  PTS system, galactitol-specific IIB component(EC 2.7.1.69) 20 95 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
PTS galactitol transporter subunit 

IIB 
Lactobacillus casei LGG_02666|gatB|PTS; #N/A

245
 Tagatose-6-phosphate kinase (EC 2.7.1.144) /1-

phosphofructokinase (EC 2.7.1.56)
40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fructose-1-phosphate kinase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02648|fruK|1-phosphofructokinase #N/A

246  FIG00742144: hypothetical protein 40 233 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02644|LGG_02644|Conserved; #N/A

247  NAD-dependent protein deacetylase of SIR2family 26 239 #N/A 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 NAD-dependent deacetylase Lactobacillus kisonensis LGG_01751|sir2|NAD-dependent; #N/A

248  FIG00742086: hypothetical protein 40 506 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_01832|LGG_01832|Transcriptional; #N/A

249  hypothetical protein 3 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

250
 Acylamino-acid-releasing enzyme (EC 3.4.19.1)/EC 

number=3.4.19.1
40 661 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01864|yuxL|Dipeptidyl; #N/A

251  Hydrolase (HAD superfamily) 40 270 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HAD family hydrolase Lactobacillus zeae LGG_02636|folE|Hydrolase; #N/A

252  hydrolase, haloacid dehalogenase-like family 40 270 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02631|LGG_02631|Hydrolase; #N/A

253  FIG003003: hypothetical protein 40 270 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02589|yunF|Uracil-xanthine; #N/A

254  FIG00744794: hypothetical protein 40 109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02560|nudA|Conserved; #N/A

255  Cell division protein ftsH (EC 3.4.24.-) 40 716 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsH Lactobacillus zeae LGG_02514|ftsH|Cell; #N/A

256  hypothetical protein 10 37 #N/A 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

257  GTPase and tRNA-U34 5-formylation enzyme TrmE 40 462 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA modification GTPase Lactobacillus zeae LGG_02938|mnmE|tRNA; #N/A

258
 Glutamine-dependent 2-keto-4-

methylthiobutyratetransaminase
40 389 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 diaminopimelate aminotransferase Lactobacillus zeae LGG_02924|dapL|Aminotransferase #N/A

259  6-phosphofructokinase (EC 2.7.1.11)/EC number=2.7.1.11 40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6-phosphofructokinase Lactobacillus zeae #N/A

260  hypothetical protein 3 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_00024|LGG_00024|Putative; #N/A

261  Chaperone protein DnaJ 40 386 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 chaperone protein DnaJ 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01603|dnaJ|Chaperone; #N/A

262
 ABC-type uncharacterized transport system,ATPase 

component
40 244 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter ATP-binding 

protein 
Lactobacillus zeae #N/A

263  oxidoreductase of aldo/keto reductase family,subgroup 1 40 343 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aldo/keto reductase Lactobacillus casei str. Zhang LGG_00541|ycgG|Oxidoreductase,; #N/A

264  Transcriptional regulator, MarR family 40 115 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HxlR family transcriptional regulator Lactobacillus paracasei LGG_00543|ydeP|Transcriptional; #N/A

265  amino acid ABC transporter, permease protein 40 237 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cysteine ABC transporter permease Lactobacillus zeae LGG_00573|yecS|ABC; #N/A

266  Exonuclease SbcC 40 1043 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA repair ATPase Lactobacillus zeae LGG_00671|sbcC|DNA; #N/A

267  Hydroxymethylpyrimidine phosphate kinase ThiD(EC 2.7.4.7) 40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
hydroxymethylpyrimidine/phosphom

ethylpyrimidine kinase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00681|thiD|Phosphomethylpyrimidine; #N/A

268  Ribosomal RNA small subunit methyltransferase E(EC 2.1.1.-) 40 242 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16S rRNA methyltransferase Lactobacillus zeae LGG_01571|nadD|RNA; #N/A

269  spcA/B operon 27 572 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 surface protein (LPXTG motif) Lactobacillus casei LGG_01589|LGG_01589|Cell; YES

270  ribose operon repressor, putative 17 335 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

271  Transcriptional regulator, TetR family 16 213 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 TetR family transcriptional regulator Lactobacillus casei #N/A

272  ABC transporter permease protein 40 1101 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
permease component of an ABC 

superfamily transporter 
Lactobacillus paracasei LGG_00131|ileS|ABC; #N/A

273
 DNA-3-methyladenine glycosylase (EC 3.2.2.20)/EC 

number=3.2.2.20
40 204 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-methyladenine DNA glycosylase Lactobacillus zeae LGG_02215|tag|DNA-3-methyladenine; #N/A

274  FIG00751462: hypothetical protein 40 423 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter permease 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02185|natB|ABC; #N/A

275  transcriptional antiterminator, BglG family 19 153 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
Transcriptional antiterminator, BglG 

family 
Lactobacillus casei LOCK919 #N/A

276  Peptidyl-prolyl cis-trans isomerase (EC5.2.1.8) 40 194 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidyl-prolyl cis-trans isomerase Lactobacillus zeae LGG_00811|ppiB|Peptidyl-prolyl; #N/A



277  PTS system, fructose-specific IIA component (EC2.7.1.69) 19 147 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
PTS system fructose-specific IIA 

component 
Lactobacillus paracasei #N/A

278  hypothetical protein 27 39 #N/A 0 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 1 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 #N/A #N/A

279  Putative Holliday junction resolvase (EC3.1.-.-) 40 144 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Holliday junction resolvase-like 

protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00770|ruvX|Holliday; #N/A

280  FIG00750561: hypothetical protein 40 369 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00768|LGG_00768|Conserved; #N/A

281  hypothetical protein 18 39 #N/A 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 0 0 1 1 1 1 #N/A #N/A

282  Putative uncharacterized protein 9 121 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein A2p16 Lactobacillus phage A2 #N/A

283  hypothetical protein 3 114 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 hypothetical protein Lactobacillus casei #N/A

284  hypothetical protein 3 96 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 hypothetical protein Virgibacillus halodenitrificans #N/A

285  Transcriptional regulator, xre family 8 224 #N/A 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1
phage-related Cro/CI family 

transcription regulator 
Lactobacillus paracasei #N/A

286  hypothetical protein 13 95 #N/A 0 0 0 0 0 0 0 1 1 1 0 0 1 1 1 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

287  GTP-binding protein Era 40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTPase Era Lactobacillus zeae LGG_01550|era|GTP-binding; #N/A

288  Glycosyltransferase (EC 2.4.1.-) 10 333 #N/A 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 glycosyltransferase Lactobacillus paracasei #N/A

289  FIG00748873: hypothetical protein 40 180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02368|LGG_02368|Conserved; #N/A

290  Glutamate 5-kinase (EC 2.7.2.11)/EC number=2.7.2.11 40 278 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 gamma-glutamyl kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02366|proB|Glutamate; #N/A

291  Sugar diacid utilization regulator 20 392 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Putative transcriptional regulator Lactobacillus casei LC2W #N/A

292  Periplasmic protease 40 480 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
carboxy-terminal processing 

proteinase 

Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_01405|ctpA|Carboxyl-terminal; #N/A

293  GTP-binding protein EngA 40 435 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP-binding protein EngA 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01390|engA|GTP-binding; #N/A

294  transcription regulator 19 294 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 Transcription regulator Lactobacillus casei LOCK919 #N/A

295  Cell division protein FtsQ 40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsQ 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01284|ftsQ|Cell; #N/A

296  putative transcriptional regulator, XRE familyprotein 38 108 #N/A 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-binding protein Lactobacillus paracasei LGG_01954|lciIC|Transcriptional; #N/A

297  FIG00749354: hypothetical protein 40 51 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_0408 Lactobacillus casei str. Zhang #N/A

298
 Cell division transporter, ATP-binding proteinFtsE (TC 

3.A.5.1.1)
40 550 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_01947|LGG_01947|ABC; #N/A

299  hypothetical protein 8 46 #N/A 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 #N/A #N/A

300  MutT/nudix family protein 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ADP-ribose pyrophosphatase Lactobacillus zeae LGG_02590|LGG_02590|ADP-ribose; #N/A

301  Ribokinase (EC 2.7.1.15)/EC number=2.7.1.15 40 313 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
sugar kinase, ribokinase family 

protein 
Lactobacillus paracasei LGG_00373|rbsK|Ribokinase #N/A

302
 Ribose ABC transport system, high affinitypermease RbsD (TC 

3.A.1.2.1)
30 130 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D-ribose pyranase Lactobacillus paracasei #N/A

303
 [Citrate [pro-3S]-lyase] ligase (EC 6.2.1.22)/EC 

number=6.2.1.22
40 334 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 citrate lyase synthetase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01917|citC|Citrate; #N/A

304  Glycolate dehydrogenase (EC 1.1.99.14), subunitGlcD 40 464 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 FAD-binding protein Lactobacillus zeae LGG_02328|LGG_02328|(S)-2-hydroxy-acid; #N/A

305  acetyltransferase (putative) 40 96 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus zeae LGG_02343|LGG_02343|Acetyltransferase #N/A

306  Kup system potassium uptake protein 40 684 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 potassium transporter Kup Lactobacillus zeae LGG_02350|kup|Potassium; #N/A

307  Low temperature requirement protein A 40 372 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
bacitracin ABC transporter 

permease 
Lactobacillus zeae LGG_02354|LGG_02354|Bacterial; #N/A

308
 Histidine triad (HIT) nucleotide-bindingprotein, similarity with 

At5g48545 and yeast YDL125C
40 142 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell-cycle regulation Hit-like protein Lactobacillus casei BL23 LGG_01778|hit|HIT; #N/A

309  Rhamnulokinase (EC 2.7.1.5)/EC number=2.7.1.5 40 492 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rhamnulokinase Lactobacillus zeae LGG_02690|rhaB|Rhamnulokinase #N/A

310  hypothetical protein 3 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

311  3-keto-L-gulonate 6-phosphate decarboxylase 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3-keto-L-gulonate-6-phosphate 

decarboxylase 
Lactobacillus casei ATCC 334 LGG_02728|sgbH|Hexulose-6-phosphate; #N/A

312
 PTS system, mannose-specific IIB component (EC2.7.1.69) / 

PTS system, mannose-specific IIA component
40 161 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS mannose transporter subunit 

IID 
Lactobacillus zeae LGG_02777|pts|PTS; #N/A

313  hypothetical protein 2 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

314  DegV family protein 40 290 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

315  DNA-binding response regulator, OmpR family 1 53 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
putative transcriptional regulatory 

protein yclJ, partial 
Lactobacillus paracasei #N/A

316  Phosphate transport system regulatory proteinPhoU 40 225 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphate uptake regulator Lactobacillus casei ATCC 334 LGG_00911|phoU|Phosphate; #N/A

317  hypothetical protein 21 59 #N/A 0 0 1 1 0 1 0 0 1 0 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 0 #N/A #N/A

318  FIG00742078: hypothetical protein 40 135 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00879|yqaD|Conserved; #N/A

319
 6-phosphogluconolactonase (EC 3.1.1.31)/EC 

number=3.1.1.31
40 346 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00871|ykgB|3-carboxymuconate; #N/A

320  Permeases of the major facilitator superfamily 40 497 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

permease 
Lactobacillus casei ATCC 334 LGG_00843|mdr|Transporter,; #N/A

321  Transcription accessory protein (S1 RNA-bindingdomain) 40 725 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription accessory protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01249|tex|RNA; #N/A

322  FIG00750970: hypothetical protein 40 496 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional antiterminator Lactobacillus zeae LGG_01866|LGG_01866|Transcriptional; #N/A

323  FIG00743511: hypothetical protein 40 69 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01060|LGG_01060|Conserved; #N/A

324  Thymidine kinase (EC 2.7.1.21)/EC number=2.7.1.21 40 197 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thymidine kinase Lactobacillus paracasei LGG_01169|tdk|Thymidine; #N/A

325
 ATP synthase gamma chain (EC 3.6.3.14)/EC 

number=3.6.3.14
40 307 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP synthase gamma chain Lactobacillus casei LGG_01182|atpG|ATP; #N/A

326
 Substrate-specific component QueT (COG4708) ofpredicted 

queuosine-regulated ECF transporter
40 179 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Substrate-specific component QueT 

of predicted queuosine-regulated 

ECF transporter 

Lactobacillus paracasei LGG_02532|ccl|Conserved; #N/A

327  FIG00742663: hypothetical protein 40 254 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02540|LGG_02540|Conserved; #N/A

328  Manganese-dependent inorganic pyrophosphatase(EC 3.6.1.1) 4 189 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
manganese-dependent inorganic 

pyrophosphatase 
Lactobacillus casei #N/A

329  LSU ribosomal protein L6p (L9e) 40 176 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L6 Lactobacillus casei ATCC 334 LGG_02472|rplF|LSU/50S; #N/A

330  CrcB protein 4 132 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 membrane protein Lactobacillus casei #N/A

331  EPSIIG, Putative glycosyltransferase 10 302 #N/A 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 putative glycosyltransferase Lactobacillus paracasei #N/A

332  hypothetical protein 9 413 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
oligosaccharide repeat unit 

polymerase 
Lactobacillus paracasei #N/A

333  putative glycosyltransferase 9 286 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 putative glycosyltransferase Lactobacillus casei #N/A

334  FIG00750464: hypothetical protein 40 188 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02073|LGG_02073|Conserved; #N/A

335  FIG00746766: hypothetical protein 27 694 #N/A 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein, DUF262 family Lactobacillus paracasei LGG_02092|LGG_02092|Conserved; #N/A

336  hypothetical protein 3 42 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 #N/A #N/A

337
 Ribulose-phosphate 3-epimerase (EC 5.1.3.1)/EC 

number=5.1.3.1
11 231 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 ribulose-phosphate 3-epimerase Lactobacillus paracasei #N/A

338  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 20 155 #N/A 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein LC2W_1466 Lactobacillus casei LC2W #N/A

339  alkaline shock protein 23 40 174 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alkaline-shock protein Lactobacillus zeae LGG_00231|asp2|Alkaline; #N/A

340
 Chromosome (plasmid) partitioning protein ParA/ Sporulation 

initiation inhibitor protein Soj
40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

chromosome/plasmid partitioning 

protein, sporulation initiation 

inhibitor 

Lactobacillus paracasei #N/A

341  Transcription elongation factor GreA 40 165 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription elongation factor GreA 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00256|greA|Transcription; #N/A

342  Aspartate racemase (EC 5.1.1.13)/EC number=5.1.1.13 40 250 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aspartate racemase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00258|racD|Aspartate; #N/A

343  hypothetical protein 40 50 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00291|LGG_00291|Putative; #N/A

344  Glycosyl transferase family protein 40 260 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative glycosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00295|LGG_00295|Glycosyl; #N/A

345  LSU ribosomal protein L27p 40 96 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L27 Lactobacillus casei W56 LGG_01688|rpmA|LSU/50S; #N/A

346  Carbamoyl-phosphate synthase small chain (EC6.3.5.5) 40 360 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
carbamoyl phosphate synthase 

small subunit 
Lactobacillus zeae LGG_01457|carA|Carbamoyl-phosphate; #N/A

347
 Lipoprotein signal peptidase (EC 3.4.23.36)/EC 

number=3.4.23.36
40 183 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal peptidase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01464|lspA|Lipoprotein; #N/A

348  Integrase, superantigen-encoding pathogenicityislands SaPI 15 427 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 integrase Lactobacillus paracasei LGG_01515|LGG_01515|Integrase #N/A

349  glycoside hydrolase, family 28 2 404 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycoside hydrolase, family 28 Lactobacillus pentosus #N/A

350  FIG00747447: hypothetical protein 18 285 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 GGDEF domain protein 
Lactobacillus plantarum subsp. 

plantarum ST-III
#N/A

351  hypothetical protein 40 77 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_1563 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02646|LGG_02646|Putative; #N/A

352  hypothetical protein 18 228 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 diguanylate cyclase Lactobacillus coryniformis #N/A

353  FIG00751425: hypothetical protein 40 76 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02128|LGG_02128|Conserved; #N/A

354  CRISPR-associated protein, SAG0897 family 24 199 #N/A 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
CRISPR-associated protein, 

SAG0897 family 
Lactobacillus casei BL23

LGG_02201|LGG_02201|CRISPR-

associated;
#N/A

355  hypothetical protein 2 72 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

356  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 102 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00850|LGG_00850|Conserved; #N/A

357  Zinc ABC transporter, periplasmic-bindingprotein ZnuA 40 328 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
metal ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_02423|psaA|ABC; #N/A

358  hypothetical protein 1 746 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei YES

359  hypothetical protein 3 59 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei #N/A

360  FIG00744920: hypothetical protein 18 100 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei LGG_01131|LGG_01131|Phage-related; #N/A

361  FIG00745584: hypothetical protein 29 53 #N/A 1 0 0 1 0 0 0 1 1 0 0 1 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein, partial Lactobacillus paracasei #N/A

362  hypothetical protein 3 92 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LC2W_0587 Lactobacillus casei LC2W #N/A

363  hypothetical protein 2 75 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_0529 Lactobacillus casei ATCC 334 #N/A

364  FIG00748165: hypothetical protein 2 413 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

365  hypothetical protein 2 192 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

366  FIG00747054: hypothetical protein 2 818 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
type IV secretory pathway, VirD4 

component 
Lactobacillus paracasei #N/A

367  mobile element protein 10 156 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 transposase, IS5 Lactobacillus paracasei #N/A

368  hypothetical DUF1027 domain protein 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00805|yutD|Transcriptional; #N/A



369  FIG00742565: hypothetical protein 2 198 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

370  FIG00747642: hypothetical protein 5 214 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

371  phage tail fiber protein 40 1561 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fibrinogen-binding protein, partial Lactobacillus zeae LGG_02283|LGG_02283|Conserved; YES

372  hypothetical protein 2 55 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

373  hypothetical protein 2 66 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

374  hypothetical protein 2 87 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

375  hypothetical protein 2 254 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Putative uncharacterized protein 

yrbG 
Lactobacillus equicursoris #N/A

376  positive transcriptional regulator MutR family 2 305 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus zeae #N/A

377  LtrC-like protein 11 848 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 LtrC-like protein Lactobacillus paracasei #N/A

378  predicted ORF 16 476 #N/A 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00143|LGG_00143|Conserved; #N/A

379  FIG00744068: hypothetical protein 10 129 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

380  Ribulokinase (EC 2.7.1.16)/EC number=2.7.1.16 2 537 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ribulokinase Lactobacillus reuteri SD2112 #N/A

381  FIG00742892: hypothetical protein 40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02362|LGG_02362|Conserved; #N/A

382  FIG00754814: hypothetical protein 3 44 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

383  Predicted transcriptional regulator 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02418|czrA|Transcriptional; #N/A

384  Manganese ABC transporter, ATP-binding proteinSitB 40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 manganese transporter Lactobacillus zeae LGG_02421|mtsB|ABC; #N/A

385  FIG00748876: hypothetical protein 4 104 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 Phage protein Lactobacillus paracasei #N/A

386  hypothetical protein 11 286 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 hypothetical protein LPST_C1689 
Lactobacillus plantarum subsp. 

plantarum ST-III
#N/A

387  hypothetical protein 4 60 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus casei #N/A

388  hypothetical protein 4 119 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

389  hypothetical protein 5 39 #N/A 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 hypothetical protein SOV_6c00720 Sporomusa ovata DSM 2662 #N/A

390  prophage Lp2 protein 14 3 61 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

391  hypothetical protein 2 38 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

392  Rrf2-linked NADH-flavin reductase 40 212 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADH-flavin reductase Lactobacillus zeae LGG_01882|ywnB|NADH-flavin; #N/A

393  hypothetical protein 18 54 #N/A 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein BN194_13210 Lactobacillus casei W56 #N/A

394  DNA-binding heavy metal response regulator 40 228 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 response regulator ArlR Lactobacillus casei W56 LGG_01726|rr2|Two-component; #N/A

395
 Fumarate reductase, flavoprotein subunitprecursor (EC 

1.3.99.1)
3 202 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

396  PTS system, galactitol-specific IIB component(EC 2.7.1.69) 12 100 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1
PTS system galactitol-specific IIB 

component 
Lactobacillus paracasei #N/A

397  hypothetical protein 20 42 #N/A 1 1 0 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 #N/A #N/A

398  ThiJ/PfpI family protein 7 226 #N/A 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 peptidase C56 Lactobacillus kisonensis #N/A

399
 Putative carbohydrate PTS system, IIA component(EC 

2.7.1.69)
21 161 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

putative carbohydrate PTS system, 

IIA component 
Lactobacillus casei LGG_02755|gatA|PTS; #N/A

400  Arsenate reductase (EC 1.20.4.1)/EC number=1.20.4.1 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
protein-tyrosine-phosphatase, 

partial 
Lactobacillus paracasei LGG_02767|arsC|Arsenate; #N/A

401  ADP-ribosylglycohydrolase 40 314 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ADP-ribosylglycohydrolase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_02786|LGG_02786|ADP-

ribosylglycohydrolase
#N/A

402  hypothetical protein 4 461 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus otakiensis #N/A

403  FIG00745317: hypothetical protein 40 120 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative mebrane protein Lactobacillus paracasei LGG_00713|LGG_00713|Conserved; #N/A

404  FIG00743830: hypothetical protein 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01339|LGG_01339|Conserved; #N/A

405  Beta-xylosidase (EC 3.2.1.37)/EC number=3.2.1.37 2 518 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 beta-xylosidase Mesorhizobium alhagi #N/A

406  Pyruvate carboxyl transferase (EC 6.4.1.1)/EC number=6.4.1.1 40 1146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyruvate carboxylase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01329|pyc|Pyruvate; #N/A

407  Helicase loader DnaI 40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 primosomal protein DnaI 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01756|dnaI|Primosomal; #N/A

408  cell surface protein 40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell surface protein Lactobacillus zeae LGG_01765|LGG_01765|Cell; #N/A

409  Cell division protein FtsK 40 806 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsK Lactobacillus zeae LGG_01769|ftsK|Cell; #N/A

410
 Foldase protein PrsA precursor (EC 5.2.1.8) @Foldase 

clustered with pyrimidine conversion
40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidylprolyl isomerase Lactobacillus zeae LGG_01780|prsA|Peptidylprolyl; #N/A

411  hypothetical protein 28 40 #N/A 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

412  Beta-propeller domains of methanoldehydrogenase type 40 289 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02607|LGG_02607|Conserved; #N/A

413
 Predicted signal transduction protein with aC-terminal 

HATPase domain
40 303 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 histidine kinase Lactobacillus zeae LGG_02579|hpk4|Two; #N/A

414  Ribonuclease M5 (EC 3.1.26.8)/EC number=3.1.26.8 40 481 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16S rRNA methyltransferase Lactobacillus zeae LGG_02572|rnmV|Primase-related; #N/A

415  Putative uncharacterized protein 40 156 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

416  DNA-directed RNA polymerase delta subunit (EC2.7.7.6) 40 226 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DNA-directed RNA polymerase 

subunit delta 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02551|LGG_02551|DNA-directed; #N/A

417  FIG00748813: hypothetical protein 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00297|LGG_00297|Conserved; #N/A

418
 5-keto-2-deoxygluconokinase (EC 2.7.1.92)/EC 

number=2.7.1.92
40 324 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5-dehydro-2-deoxygluconokinase Lactobacillus zeae

LGG_00264|iolC|5-dehydro-2-

deoxygluconokinase
#N/A

419
 Transcriptional repressor of the myo-inositolcatabolic operon 

DeoR family
40 264 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alkaline phosphatase Lactobacillus zeae LGG_00260|iolR|Transcriptional; #N/A

420
 rRNA small subunit methyltransferase, glucoseinhibited 

division protein GidB
40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16S rRNA methyltransferase Lactobacillus zeae LGG_00242|rsmG|Ribosomal; #N/A

421  extracellular protein 40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative cell surface protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00183|yqcC|Cell; #N/A

422  hypothetical protein 4 125 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

423  hypothetical protein 2 72 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative Multidrug-efflux transporter 

(NorM-like) 

Proteobacteria bacterium 

CAG:495
#N/A

424  Transcriptional regulator, RpiR family 40 289 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RpiR family transcriptional regulator Lactobacillus zeae LGG_00128|LGG_00128|Transcriptional; #N/A

425  Outer surface protein of unknown function,cellobiose operon 40 348 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 outer surface protein Lactobacillus zeae LGG_00127|yleB|Outer; #N/A

426  hypothetical protein 2 265 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

427  Putative uncharacterized protein 7 57 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_00910 Lactobacillus casei BL23 #N/A

428  hypothetical protein 40 87 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative transport-related 

membrane protein 
Pseudomonas putida LGG_00088|LGG_00088|Conserved; #N/A

429  FIG00745824: hypothetical protein 40 1082 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00068|LGG_00068|Conserved; #N/A

430  FIG00746133: hypothetical protein 40 1564 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycoside hydrolase Lactobacillus zeae LGG_00051|galC|Glycoside; #N/A

431  ABC-2 type transporter 40 253 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter Enterococcus faecalis LGG_00025|LGG_00025|ABC; #N/A

432  Single-stranded DNA-binding protein 40 143 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
single-stranded DNA-binding 

protein 
Lactobacillus zeae LGG_00007|LGG_00007|Conserved; #N/A

433
 Deoxyribose-phosphate aldolase (EC 4.1.2.4)/EC 

number=4.1.2.4
8 234 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 deoxyribose-phosphate aldolase Lactobacillus casei ATCC 334 #N/A

434  Transcriptional regulator, xre family 17 273 #N/A 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator 
Pediococcus pentosaceus ATCC 

25745
#N/A

435  hypothetical protein 32 59 #N/A 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein LBPG_01498 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_02899|LGG_02899|Phage-related; #N/A

436  prophage Lp3 protein 8, helicase 26 474 #N/A 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 0 1 0 0 0 0 0 1 0 1 1 1 1 1 1 1 0 1 0 0 phage protein Lactobacillus paracasei LGG_02894|LGG_02894|Phage-related; #N/A

437  hypothetical protein 6 97 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_30850 Lactobacillus casei BL23 #N/A

438
 PTS system, beta-glucoside-specific IIBcomponent (EC 

2.7.1.69) / PTS system,
8 477 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system beta-glucoside-specific 

transporter subunit IIABC 
Lactobacillus paracasei #N/A

439  FIG00751369: hypothetical protein 40 330 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02867|LGG_02867|Conserved; #N/A

440  hypothetical protein 4 60 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

441  PTS system, mannose-specific IID component (EC2.7.1.69) 2 285 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS mannose transporter subunit 

IIB 
Lactobacillus pentosus #N/A

442  FIG00745981: hypothetical protein 40 241 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00846|LGG_00846|Conserved; #N/A

443  hypothetical protein 40 80 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01844|LGG_01844|Putative; #N/A

444
 Transcriptional regulator in cluster withunspecified 

monosaccharide ABC transport system
40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00886|LGG_00886|Xre-like; #N/A

445
 Phosphate transport system permease proteinPstA (TC 

3.A.1.7.1)
40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphate ABC transporter 

permease 
Lactobacillus casei BL23 LGG_00908|pstA|ABC; #N/A

446  Transcriptional regulator, xre family 3 114 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus casei W56 #N/A

447  Maltose operon transcriptional repressor MalR,LacI family 2 317 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus casei str. Zhang #N/A

448  Oligo-1,6-glucosidase (EC 3.2.1.10)/EC number=3.2.1.10 2 558 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 alpha-glucosidase Lactobacillus paracasei #N/A

449
 Maltose phosphorylase (EC 2.4.1.8) / Trehalosephosphorylase 

(EC 2.4.1.64)
40 756 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Maltose phosphorylase Lactobacillus paracasei LGG_00945|mapA|Maltose; #N/A

450  Maltose/maltodextrin ABC transporter, permeaseprotein MalF 2 452 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
permease component of an ABC 

superfamily maltose/maltodextrin 

transporter 

Lactobacillus casei #N/A

451  Maltose/maltodextrin ABC transporter, permeaseprotein MalG 2 285 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 maltose ABC transporter permease Lactobacillus casei str. Zhang #N/A

452  hypothetical protein 40 62 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
fg-gap repeat-containing protein, 

partial 

gamma proteobacterium SCGC 

AAA001-B15
LGG_00626|LGG_00626|Putative; #N/A

453  competence protein ComGC 40 140 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 competence protein ComGC 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00990|LGG_00990|Type; #N/A

454  PTS system sorbose subfamily IIB component 2 163 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, mannose-specific IIB 

component 
Lactobacillus pentosus #N/A

455  hypothetical protein 14 251 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01092|LGG_01092|Putative; #N/A

456  Transcriptional regulator, xre family 2 81 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus casei ATCC 334 #N/A

457  hypothetical protein 6 40 #N/A 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei #N/A

458  FIG00750905: hypothetical protein 40 142 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00610|LGG_00610|Conserved; #N/A

459  FIG00749639: hypothetical protein 13 686 #N/A 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 1 nickase Lactobacillus gastricus #N/A

460  FIG00746404: hypothetical protein 11 70 #N/A 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 hypothetical protein Lactobacillus antri #N/A

461  replication protein 12 381 #N/A 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 41 kDa protein Lactobacillus brevis KB290 #N/A

462  FIG00745795: hypothetical protein 40 72 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01601|LGG_01601|Conserved; #N/A

463  hypothetical protein 2 47 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

464
 ABC-type antimicrobial peptide transportsystem, ATPase 

component
40 772 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sulfate ABC transporter ATP-

binding protein 
Lactobacillus zeae #N/A



465  Peptide methionine sulfoxide reductase MsrB (EC1.8.4.12) 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methionine sulfoxide reductase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01560|msrB|Peptide; #N/A

466
 Transcriptional repressor of arabinosideutilization operon, GntR 

family
2 366 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AraC family transcriptional regulator 

Lactobacillus sakei subsp. sakei 

23K
#N/A

467  5-bromo-4-chloroindolyl phosphate hydrolysisprotein 40 220 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter Lactobacillus zeae
LGG_01296|LGG_01296|5-bromo-4-

chloroindolyl;
#N/A

468  PTS system, mannose-specific IIC component (EC2.7.1.69) 2 271 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

phosphotransferase system, 

mannose/fructose/N-

acetylgalactosamine-specific 

component IIC 

Enterobacteriaceae bacterium 

strain FGI 57
#N/A

469  PTS system, mannose/fructose family IIDcomponent 2 276 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS mannnose transporter subunit 

IID 
Lactobacillus farciminis #N/A

470  hypothetical protein 2 1044 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus faecalis YES

471  FIG00742986: hypothetical protein 40 118 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cell wall surface anchor family 

protein 
Listeria seeligeri LGG_00578|LGG_00578|Conserved; YES

472  Flagellar hook-length control protein FliK 40 318 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00574|LGG_00574|Conserved; #N/A

473  hypothetical protein 3 70 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

474  hypothetical protein 15 39 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_00533|radC|Conserved; #N/A

475  hypothetical protein 2 40 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

476
 PTS system, fructose-specific IIB component (EC2.7.1.69) / 

PTS system, fructose-specific IIC component
19 515 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 hypothetical protein LCBD_0405 Lactobacillus casei BD-II #N/A

477  PTS system, mannitol-specific IIA component (EC2.7.1.69) 19 150 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
PTS system, mannitol-specific IIA 

component 
Lactobacillus casei LOCK919 #N/A

478
 Tagatose-6-phosphate kinase (EC 2.7.1.144) /1-

phosphofructokinase (EC 2.7.1.56)
19 330 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 tagatose-6-phosphate kinase Streptococcus mutans #N/A

479  hypothetical protein 10 300 #N/A 1 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei LGG_00391|LGG_00391|Putative; #N/A

480  Transcriptional regulator, MarR family 36 144 #N/A 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcriptional regulator, MarR 

family 
Lactobacillus paracasei LGG_00387|slyA|Transcriptional; #N/A

481  FIG00745047: hypothetical protein 2 259 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Putative integral membrane 

transport protein 
Lactobacillus paracasei #N/A

482
 ABC-type uncharacterized transport system,permease 

component
2 256 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ABC transporter permease Lactobacillus paracasei #N/A

483  hypothetical protein 37 38 #N/A 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

484  Integral membrane protein 40 152 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00312|LGG_00312|Threonine/Serine; #N/A

485  FIG00742257: hypothetical protein 40 281 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01928|LGG_01928|Putative; #N/A

486  Transcriptional regulator, PadR family 40 114 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PadR family transcriptional 

regulator 
Lactobacillus zeae LGG_01926|LGG_01926|Transcriptional; #N/A

487
 Phosphoribosylformimino-5-aminoimidazolecarboxamide 

ribotide isomerase (EC 5.3.1.16)
40 249 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1-(5-phosphoribosyl)-5-

(5-

phosphoribosylamino)methyliden

eamino

LGG_01439|hisA|1-(5-phosphoribosyl)-5-[(5-; #N/A

488  permease of the major facilitator superfamily 40 405 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter permease Lactobacillus zeae LGG_01430|LGG_01430|Transporter,; #N/A

489  Peptide methionine sulfoxide reductase MsrA (EC1.8.4.11) 40 279 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
peptide methionine sulfoxide 

reductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01219|msrA|Peptide; #N/A

490  Oxidoreductase, short chaindehydrogenase/reductase family 40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 short-chain dehydrogenase Lactobacillus zeae LGG_01220|LGG_01220|Short-chain; #N/A

491  hypothetical protein 3 47 #N/A 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

492  Positive transcriptional regulator, MutRfamily 4 283 #N/A 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
transcriptional activator, 

Rgg/GadR/MutR family, C-terminal 

domain protein 

Streptococcus macacae #N/A

493  hypothetical protein 19 1041 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 truncated ATPase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01244|LGG_01244|Putative; #N/A

494  Transcriptional regulator, RpiR family 2 251 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 RpiR family transcriptional regulator Lactobacillus farciminis #N/A

495
 PTS system, maltose and glucose-specific IICcomponent (EC 

2.7.1.69) / PTS system, maltose and
2 700 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system, alpha-glucoside-

specific IIBC subunit 
Lactobacillus farciminis #N/A

496  putative transcriptional regulator, XRE familyprotein 2 107 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA-binding protein Lactobacillus paracasei #N/A

497  Predicted transcriptional regulator 22 184 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus paracasei LGG_01253|LGG_01253|Transcriptional; #N/A

498  Tyrosine-protein kinase transmembrane modulatorEPSC 23 230 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exopolysaccharide synthesis protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

499  Zinc uptake regulation protein ZUR 40 150 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ferric uptake regulation protein Lactobacillus casei BL23 LGG_02012|fur|Fe2; #N/A

500  PTS system, mannose-specific IIC component (EC2.7.1.69) 24 268 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, mannose-specific IIC 

component 
Lactobacillus paracasei LGG_02654|levF|PTS; #N/A

501  hypothetical protein 18 65 #N/A 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_1102 Lactobacillus casei ATCC 334 LGG_01960|LGG_01960|Conserved; #N/A

502
 Undecaprenyl-phosphategalactosephosphotransferase (EC 

2.7.8.6)
13 226 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 putative glycosyltransferase Lactobacillus paracasei LGG_02043|welE|Undecaprenyl-phosphate; #N/A

503  Flippase 2 499 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

504  yxaB 2 358 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
exopolysaccharide biosynthesis 

protein 
Lactobacillus casei #N/A

505  oligosaccharide repeat unit polymerase Wzy 2 406 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 polysaccharide polymerase Lactobacillus casei #N/A

506  glycosyl transferase 2 335 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
putative N-acetylgalactosaminyl-

diphosphoundecaprenol 

glucuronosyltransferase 

Lactobacillus casei #N/A

507  PTS system, cellobiose-specific IIC component(EC 2.7.1.69) 40 478 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS cellobiose transporter subunit 

IIC 
Lactobacillus zeae LGG_02078|celB|PTS; #N/A

508  FIG00750410: hypothetical protein 40 254 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1-acyl-sn-glycerol-3-phosphate 

acyltransferase 
Lactobacillus zeae

LGG_00997|arbV|1-acyl-sn-glycerol-3-

phosphate;
#N/A

509  hypothetical protein 3 233 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

510  Putative uncharacterized protein 11 61 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

511  DNA-binding response regulator, OmpR family 40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PhoP family transcriptional 

regulator 
Lactobacillus zeae LGG_01003|phoP3|Two-component; #N/A

512  hypothetical protein 11 48 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 0 #N/A #N/A

513  oxidoreductase, Gfo/Idh/MocA family 40 348 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alanine-phosphoribitol ligase Lactobacillus zeae LGG_01043|ygjR|Oxidoreductase #N/A

514  Malolactic regulator 40 109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00637|LGG_00637|Conserved; #N/A

515  FIG00753351: hypothetical protein 39 209 #N/A 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
membrane protein with 6 predicted 

TMS 
Lactobacillus gasseri LGG_01546|LGG_01546|Conserved; #N/A

516  hypothetical protein 3 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 predicted protein Lactobacillus paracasei #N/A

517  Integral membrane protein for chromosomecondensation 40 119 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus paracasei LGG_02430|LGG_02430|Protein; #N/A

518  RNase H 40 132 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative ribonuclease HI 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01467|rnhA|Ribonuclease; #N/A

519  hypothetical protein 12 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 0 0 #N/A #N/A

520
 4-deoxy-L-threo-5-hexosulose-uronateketol-isomerase (EC 

5.3.1.17)
27 281 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4-deoxy-L-threo-5-hexosulose-

uronate ketol-isomerase 
Lactobacillus casei #N/A

521
 Ribose 5-phosphate isomerase A (EC 5.3.1.6)/EC 

number=5.3.1.6
40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribose-5-phosphate isomerase A Lactobacillus casei ATCC 334 #N/A

522  Acetyltransferase (EC 2.3.1.-) 40 181 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase 
Leuconostoc mesenteroides 

subsp. mesenteroides J18
LGG_02287|LGG_02287|Acetyltransferase #N/A

523  hypothetical protein 4 61 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

524  hypothetical protein 22 48 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

525  Malolactic regulator 5 78 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBCZ_1448 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

526  transcriptional regulator 5 96 #N/A 0 0 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
phage-related transcriptional 

regulator Cro/CI family protein 
Lactobacillus paracasei LGG_01095|Cpg|Phage-related; #N/A

527  hypothetical protein, Lmo2306 homolog[Bacteriophage A118] 7 127 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

528  phage terminase, small subunit 18 190 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 phage terminase, small subunit Lactobacillus casei ATCC 334 LGG_01124|Rorf172|Phage-related; #N/A

529  phage terminase large subunit 2 417 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage terminase large subunit Lactobacillus casei #N/A

530  FIG00743035: hypothetical protein 17 135 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 Phage protein Lactobacillus paracasei LGG_01136|LGG_01136|Phage-related; #N/A

531  phage tail fibers 12 681 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 1 Phage protein Phage tail protein Lactobacillus paracasei #N/A

532  Transcriptional regulator, TetR family 40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 TetR family transcriptional regulator Lactobacillus zeae LGG_01162|LGG_01162|Transcriptional; #N/A

533  Acetylornithine deacetylase (EC 3.5.1.16)/EC number=3.5.1.16 40 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
succinyl-diaminopimelate 

desuccinylase 
Lactobacillus zeae LGG_01194|dapE|Succinyl; #N/A

534  Bacteriocin ABC-transporter, putativecomponent 40 459 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protein SppE Lactobacillus casei BL23 LGG_02385|LGG_02385|ABC; #N/A

535  hypothetical protein 40 53 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein N692_09025 
Lactobacillus plantarum EGD-

AQ4
#N/A

536  FIG00742907: hypothetical protein 40 63 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_19800 Lactobacillus casei BL23 LGG_01822|LGG_01822|Conserved; #N/A

537  Phosphotransferase system, phosphocarrierprotein HPr 40 88 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphocarrier protein HPr Lactobacillus casei W56 #N/A

538  FIG00750978: hypothetical protein 40 501 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_01767|LGG_01767|Transcriptional; #N/A

539  Cell division initiation protein DivIVA 40 312 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cell-division initiation protein 

(septum placement) 
Lactobacillus casei BL23 LGG_01290|divIVA|Cell-division; #N/A

540
 Ribosomal large subunit pseudouridine synthaseD (EC 

4.2.1.70)
40 306 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA pseudouridine synthase Lactobacillus zeae LGG_01463|rluD|Ribosomal; #N/A

541  FIG00754641: hypothetical protein 24 109 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01406|LGG_01406|Conserved; #N/A

542  PRD/PTS system IIA 2 domain protein 5 639 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional antiterminator Lactobacillus paracasei #N/A

543  hypothetical protein 2 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

544  FIG00746527: hypothetical protein 40 572 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_00590|LGG_00590|Conserved; #N/A

545  PTS system, galactose-specific IIA component(EC 2.7.1.69) 23 165 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system galactose-specific IIA 

component 
Lactobacillus casei #N/A

546  hypothetical protein 19 623 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

547  hypothetical protein 16 236 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 peptidase M23 
Bacillus cellulosilyticus DSM 

2522
LGG_01728|LGG_01728|Endopeptidase; #N/A

548  Methylase for ubiquinone/menaquinonebiosynthesis 40 248 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methylase Lactobacillus zeae LGG_00301|LGG_00301|Methylase; #N/A

549  Epi-inositol hydrolase (EC 3.7.1.-) 40 653 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3D-(3,5/4)-trihydroxycyclohexane-

1,2-dione hydrolase 
Lactobacillus zeae LGG_00265|iolD|Myo-inositol; #N/A

550  Serine/threonine protein phosphatase (EC3.1.3.16) 40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DeoR family transcriptional 

regulator 
Lactobacillus zeae LGG_00195|pphA|Diadenosine; #N/A

551  hypothetical protein 7 117 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A



552
 Dihydrodipicolinate synthase (EC 4.2.1.52)/EC 

number=4.2.1.52
40 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydrodipicolinate synthase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

553  Transcriptional regulator 40 201 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei LGG_00105|LGG_00105|Transcriptional; #N/A

554  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

555  Ornithine decarboxylase (EC 4.1.1.17)/EC number=4.1.1.17 40 707 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ornithine decarboxylase Lactobacillus zeae LGG_01698|speF|Ornithine; #N/A

556  FIG00746643: hypothetical protein 40 254 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02933|labL|Conserved; #N/A

557  diguanylate cyclase with PAS/PAC sensor 18 397 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 hypothetical protein Lactobacillus rossiae #N/A

558  FIG00750350: hypothetical protein 18 519 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 hypothetical protein Pediococcus acidilactici #N/A

559  hypothetical protein 40 122 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sulfurtransferase Lactobacillus zeae
LGG_02126|LGG_02126|Rhodanese-

related;
#N/A

560  putative type II restriction enzyme methylasesubunit 16 1201 #N/A 1 0 0 0 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus paracasei LGG_02097|LGG_02097|Adenine-specific; #N/A

561  putative type II restriction enzyme methylasesubunit 8 724 #N/A 1 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
putative type II restriction enzyme 

methylase subunit 
Lactobacillus paracasei #N/A

562  FIG00742084: hypothetical protein 40 487 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter Lactobacillus zeae LGG_02067|LGG_02067|Transporter,; #N/A

563  Phosphoglycerate mutase family protein 40 212 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate mutase Lactobacillus zeae LGG_02061|gpm|Phosphoglycerate; #N/A

564  Exodeoxyribonuclease VII large subunit (EC3.1.11.6) 40 449 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
exodeoxyribonuclease VII large 

subunit 
Lactobacillus zeae LGG_01682|xseA|Exodeoxyribonuclease; #N/A

565
 Putative mannosyltransferase involved inpolysaccharide 

biosynthesis
2 245 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

566  Galactofuranose transferase 2 340 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative glycosyltransferase Lactobacillus paracasei #N/A

567  hypothetical protein 2 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

568  hypothetical protein 5 41 #N/A 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

569  Aminopeptidase C (EC 3.4.22.40)/EC number=3.4.22.40 40 480 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aminopeptidase C Lactobacillus zeae LGG_02345|pepC1|Aminopeptidase; #N/A

570  Predicted esterase of the alpha-beta hydrolasesuperfamily 40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus zeae LGG_01675|LGG_01675|Esterase; #N/A

571  hypothetical protein 2 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

572  FIG00747934: hypothetical protein 40 186 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_2612 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02880|LGG_02880|Conserved; #N/A

573  hypothetical protein 24 43 #N/A 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

574  FIG00750105: hypothetical protein 40 393 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_02918|LGG_02918|Transcriptional; #N/A

575
 Serine/threonine protein kinase PrkC, regulatorof stationary 

phase
40 666 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 serine/threonine protein kinase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01667|stkP|Serine/threonine; #N/A

576  Ribonuclease III (EC 3.1.26.3)/EC number=3.1.26.3 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease III Lactobacillus zeae LGG_01651|rnc|Ribonuclease; #N/A

577  FIG036446: hypothetical protein 3 404 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein WANG_p2022 
Lactobacillus kefiranofaciens 

ZW3
#N/A

578  hypothetical protein 5 215 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PREDICTED: acetylcholine receptor 

subunit alpha-like 
Aplysia californica #N/A

579  Transcriptional regulator, PBSX family 24 82 #N/A 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei #N/A

580  FIG00745080: hypothetical protein 40 133 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01949|LGG_01949|Conserved; #N/A

581  ABC transporter permease component 40 353 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter permease 

component 
Lactobacillus casei LGG_00489|LGG_00489|ABC; #N/A

582  hypothetical protein 16 399 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transporter protein Lactobacillus paracasei LGG_00475|LGG_00475|Transporter,; #N/A

583
 Uracil phosphoribosyltransferase (EC 2.4.2.9) /Pyrimidine 

operon regulatory protein PyrR
40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uracil phosphoribosyltransferase Lactobacillus zeae #N/A

584  deacylase 8 445 #N/A 0 0 1 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 deacylase Lactobacillus casei LGG_00467|LGG_00467|Peptidase; #N/A

585
 PTS system, mannitol-specific IIB component (EC2.7.1.69) / 

PTS system, mannitol-specific IIC component
4 654 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system mannitol-specific 

transporter subunit IIABC 
Lactobacillus casei BL23 #N/A

586  D-arabino-3-hexulose 6-phosphate formaldehydelyase 4 215 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3-hexulose-6-phosphate synthase Lactobacillus casei BL23 #N/A

587  transcriptional regulator, DeoR-family 4 253 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DeoR family transcriptional 

repressor 
Lactobacillus casei #N/A

588
 PTS system, fructose- and mannose-inducible IIDcomponent 

(EC 2.7.1.69)
4 281 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

phosphotransferase system, 

mannose/fructose/N-

acetylgalactosamine-specific 

component IID 

Lactobacillus casei ATCC 334 #N/A

589
 PTS system, fructose- and mannose-inducible IICcomponent 

(EC 2.7.1.69)
4 288 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

590  PTS system, cellobiose-specific IIB component(EC 2.7.1.69) 4 101 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PTS lactose transporter subunit IIB Clostridium sp. HGF2 #N/A

591  Beta-galactosidase 3 40 656 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-galactosidase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00335|LGG_00335|Conserved; #N/A

592  FIG00742692: hypothetical protein 40 253 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00745|LGG_00745|Conserved; #N/A

593
 S-adenosylmethionine:tRNAribosyltransferase-isomerase (EC 

5.-.-.-)
40 361 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

S-adenosylmethionine tRNA 

ribosyltransferase 
Lactobacillus zeae

LGG_00754|queA|S-

adenosylmethionine:tRNA;
#N/A

594  FIG00742591: hypothetical protein 40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00765|LGG_00765|Conserved; #N/A

595  hypothetical protein 3 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

596  Hydrolase (HAD superfamily) 40 273 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HAD family hydrolase Lactobacillus zeae LGG_02724|LGG_02724|Hydrolase; #N/A

597  PTS system, mannose-specific IIA component (EC2.7.1.69) 16 137 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_29410 Lactobacillus casei BL23 LGG_02748|ahaA|PTS; #N/A

598
 Glycerol-3-phosphate ABC transporter, permeaseprotein UgpA 

(TC 3.A.1.1.3)
40 310 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sugar ABC transporter permease Lactobacillus casei ATCC 334 LGG_02770|ugpA|ABC; #N/A

599  hypothetical protein 2 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

600  Argininosuccinate synthase (EC 6.3.4.5)/EC number=6.3.4.5 40 406 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 argininosuccinate synthase Lactobacillus zeae LGG_02817|argG|Argininosuccinate; #N/A

601  phage infection protein 40 483 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_27190 Lactobacillus casei BL23 LGG_02526|LGG_02526|Phage-related; #N/A

602  hypothetical protein 4 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

603
 S-adenosylmethionine synthetase (EC 2.5.1.6)/EC 

number=2.5.1.6
40 394 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S-adenosylmethionine synthetase Lactobacillus zeae LGG_00842|metK|S-adenosylmethionine; #N/A

604  Putative aminotransferase 40 413 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aminotransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00857|malY|Aminotransferase #N/A

605  FIG00746120: hypothetical protein 40 442 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphohydrolase Lactobacillus zeae LGG_00859|LGG_00859|Putative; #N/A

606  hypothetical protein 5 50 #N/A 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

607  hypothetical protein 10 95 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0
hypothetical protein 

CAPTEDRAFT_225393 
Capitella teleta #N/A

608
 Predicted L-lactate dehydrogenase, hypotheticalprotein subunit 

YkgG
40 235 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02069|yrjD|Conerved; #N/A

609
 Substrate-specific component QueT (COG4708) ofpredicted 

queuosine-regulated ECF transporter
40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02057|ccl|Conserved; #N/A

610  putative transcriptional regulatorphage-related 10 309 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Weissella confusa LGG_02055|LGG_02055|Phage-related; #N/A

611
 uncharacterized secreted protein, YBBR Bacillussubtilis 

homolog
40 379 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00981|LGG_00981|YbbR; #N/A

612  competence protein ComGC 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 competence protein ComGC 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00989|gomGC|Type; #N/A

613  Phosphoenolpyruvate carboxykinase [ATP] (EC4.1.1.49) 40 550 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphoenolpyruvate 

carboxykinase 
Lactobacillus zeae #N/A

614
 Catalyzes the cleavage ofp-aminobenzoyl-glutamate to p-

aminobenzoate and
16 476 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

aminobenzoyl-glutamate utilization 

protein B 
Lactobacillus casei LGG_00476|abgB|Aminobenzoyl-glutamate; #N/A

615  Acetyltransferase, GNAT family 40 168 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus zeae LGG_01924|yveC|Acetyltransferase,; #N/A

616
 LSU ribosomal protein L33p @ LSU ribosomalprotein L33p, 

zinc-independent
40 49 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L33 Lactobacillus paracasei LGG_01904|rpmG|LSU/50S; #N/A

617  HPr kinase/phosphorylase (EC 2.7.1.-) (EC2.7.4.-) 40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HPr kinase/phosphorylase Lactobacillus zeae LGG_00917|hprK|HPr; #N/A

618
 Undecaprenyl-diphosphatase (EC 3.6.1.27)/EC 

number=3.6.1.27
40 272 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

undecaprenyl pyrophosphate 

phosphatase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00870|bacA|Undecaprenyl-

diphosphatase
#N/A

619  hypothetical protein 9 45 #N/A 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

620  Dihydroxyacetone kinase family protein 40 558 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01661|prfC|Dihydroxyacetone; #N/A

621  FIG00743654: hypothetical protein 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_02459|LGG_02459|Conserved; #N/A

622  SSU ribosomal protein S10p (S20e) 40 102 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S10 Lactobacillus casei ATCC 334 LGG_02488|rpsJ|SSU/30S; #N/A

623  KH domain RNA binding protein YlqC 40 84 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01642|ylqC|RNA-binding; #N/A

624
 Tagatose-6-phosphate kinase (EC 2.7.1.144) /1-

phosphofructokinase (EC 2.7.1.56)
40 353 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tagatose-6-phosphate kinase Lactobacillus zeae LGG_00341|lacC|Tagatose-6-phosphate; #N/A

625
 Transcription regulator [containsdiacylglycerol kinase catalytic 

domain]
40 316 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 diacylglycerol kinase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01310|LGG_01310|Diacylglycerol; #N/A

626
 Pyruvate dehydrogenase E1 component alphasubunit (EC 

1.2.4.1)
40 370 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

acetoin dehydrogenase complex, 

E1 component subunit alpha 
Lactobacillus casei ATCC 334 LGG_01320|pdhA|Pyruvate; #N/A

627  Tyrosine recombinase XerD 40 293 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

RecName: Full=Tyrosine 

recombinase XerD 

>gi|15778434|gb|AAL07436.1|AF41

3208_1 tyrosine recombinase 

Lactobacillus casei LGG_01378|xerD|Tyrosine; #N/A

628  hypothetical protein 8 142 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus faecalis LGG_00394|LGG_00394|PTS; #N/A

629  FIG00751104: hypothetical protein 40 335 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

630  Regulator of polyketide synthase expression 10 493 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 polyketide synthase Lactobacillus zeae LGG_00703|LGG_00703|Regulator; #N/A

631  hypothetical protein 18 445 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transporter Lactobacillus zeae LGG_02683|ywtG|Transporter,; #N/A

632  UDP-glucose 4-epimerase (EC 5.1.3.2)/EC number=5.1.3.2 40 331 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 UDP-glucose 4-epimerase Lactobacillus zeae LGG_00654|galE|UDP-glucose; #N/A

633  hypothetical protein 11 228 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola LGG_00631|LGG_00631|ABC; #N/A

634  hypothetical protein 22 58 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 #N/A #N/A

635  hypothetical protein 10 255 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei LGG_01542|LGG_01542|Putative; #N/A

636  hypothetical protein 2 75 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

637
 Diadenosine tetraphosphate (Ap4A) hydrolaserelated HIT 

family hydrolase
40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 histidine triad protein 

Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_01565|LGG_01565|Diadenosine; #N/A

638
 Transcriptional regulator, GntR family domain /Aspartate 

aminotransferase (EC 2.6.1.1)
40 400 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aspartate aminotransferase Lactobacillus zeae LGG_02639|avtA|Aminotransferase #N/A

639  Transcriptional regulator 40 140 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus casei str. Zhang LGG_02628|LGG_02628|Transcriptional; #N/A

640  Response regulator of the LytR/AlgR family 40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 two-component response regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02578|rr4|Two-component; #N/A

641  PTS system, fructose-specific IIBC component(EC 2.7.1.69) 8 368 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, fructose-specific IIBC 

component 
Lactobacillus casei LOCK919 LGG_00411|frwC2|PTS; #N/A



642
 Phosphoribosylformylglycinamidine synthase,synthetase 

subunit (EC 6.3.5.3)
40 740 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoribosylformylglycinamidine 

synthase subunit II 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01809|purL|Phosphoribosylformylglyci

namidine;
#N/A

643  hypothetical protein 4 38 #N/A 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

644  Hydroxyethylthiazole kinase (EC 2.7.1.50)/EC number=2.7.1.50 40 279 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydroxyethylthiazole kinase Lactobacillus casei #N/A

645
 Transcription regulator [containsdiacylglycerol kinase catalytic 

domain]
40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

DeoR family transcriptional 

regulator 
Lactobacillus zeae LGG_01988|LGG_01988|Lipid; #N/A

646  LSU ribosomal protein L13p (L13Ae) 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L13 Lactobacillus casei ATCC 334 LGG_02448|rplM|LSU/50S; #N/A

647  CRISPR-associated protein Cas1 24 301 #N/A 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 CRISPR-associated protein Cas1 Lactobacillus casei LGG_02203|cas1|CRISPR-associated; #N/A

648  hypothetical protein 40 50 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02243|LGG_02243|Conserved; #N/A

649
 6-phospho-beta-glucosidase (EC 3.2.1.86)/EC 

number=3.2.1.86
32 488 #N/A 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 6-phospho-beta-glucosidase Lactobacillus paracasei

LGG_01064|bglA|6-phospho-beta-

glucosidase;
#N/A

650  ABC family transporter 40 189 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01080|LGG_01080|ABC; #N/A

651  hypothetical protein 16 80 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 repressor protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_01096|LGG_01096|Putative; #N/A

652  unknown 26 84 #N/A 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 0 0 Phage protein Lactobacillus paracasei LGG_01111|LGG_01111|Phage-related; #N/A

653  FIG00749752: hypothetical protein 30 71 #N/A 0 0 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01150|LGG_01150|Putative; #N/A

654
 DNA-3-methyladenine glycosylase (EC 3.2.2.20)/EC 

number=3.2.2.20
40 191 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-methyladenine DNA glycosylase Lactobacillus paracasei LGG_00522|tag|DNA-3-methyladenine; #N/A

655  Xylulose-5-phosphate phosphoketolase (EC4.1.2.9) 40 795 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoketolase Lactobacillus paracasei LGG_00200|xfp|Phosphoketolase #N/A

656  ABC transporter ATP-binding protein 22 243 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
taurine ABC transporter ATP-

binding protein 
Lactobacillus paracasei LGG_00172|tauB|ABC; #N/A

657  hypothetical protein 18 48 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

658  hypothetical protein 18 39 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_00170|LGG_00170|Putative; #N/A

659  Transcriptional regulator, TetR family 40 201 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus casei str. Zhang LGG_00129|LGG_00129|Transcriptional; #N/A

660  hypothetical protein 6 67 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCBD_0069 Lactobacillus casei BD-II LGG_00081|LGG_00081|Conserved; #N/A

661
 Osmotically activated L-carnitine/choline ABCtransporter, ATP-

binding protein OpuCA
40 415 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glycine/betaine ABC transporter 

ATP-binding protein 
Lactobacillus zeae LGG_00078|opuCa|ABC; #N/A

662  FIG00746772: hypothetical protein 40 246 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00070|LGG_00070|Conserved; #N/A

663  FIG00752347: hypothetical protein 40 228 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 TetR family transcriptional regulator 
Leuconostoc 

pseudomesenteroides
LGG_00066|LGG_00066|Transcriptional; #N/A

664  FIG00748452: hypothetical protein 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid permease Lactobacillus casei BL23 LGG_00048|azlC|Branched-chain; #N/A

665  LSU ribosomal protein L34p 40 46 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L34 Lactobacillus casei W56 LGG_02943|rpmH|LSU/50S; #N/A

666  FIG01268823: hypothetical protein 40 68 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02934|LGG_02934|Conserved; #N/A

667  FIG00747992: hypothetical protein 40 411 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_02922|LGG_02922|Conserved; #N/A

668  FIG00744412: hypothetical protein 40 285 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02799|LGG_02799|Putative; #N/A

669  oxidoreductase, aldo/keto reductase family 40 285 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein llmg_1253 
Lactococcus lactis subsp. 

cremoris MG1363
LGG_02783|dkgA|Oxidoreductase,; #N/A

670  Acetyltransferase, GNAT family 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus casei LGG_02758|yjgM|Acetyltransferase,; #N/A

671
 Ribonucleotide reductase of class II (coenzymeB12-

dependent) (EC 1.17.4.1)
40 748 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ribonucleotide triphosphate 

reductase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_02296|rtpR|Adenosylcobalamin-

dependent;
#N/A

672
 Lysyl-tRNA synthetase (class II) (EC 6.1.1.6)/EC 

number=6.1.1.6
40 499 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lysyl-tRNA synthetase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02508|lysS|Lysyl-tRNA; #N/A

673  FIG00746938: hypothetical protein 40 185 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00446|LGG_00446|Conserved; #N/A

674
 Response regulator receiver:Transcriptionalregulatory protein, 

C-terminal
40 84 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02441|LGG_02441|Putative; #N/A

675  Cell division protein DivIC 40 133 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 septation inhibitor protein Lactobacillus zeae #N/A

676  Cation-transporting ATPase 40 782 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cation-transporting ATPase Lactobacillus zeae LGG_00735|ctpE|Cation-transporting; #N/A

677
 contains methionine synthase, vitamin-B12independent 

domain
40 408 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00749|metE|Methionine; #N/A

678
 tRNA-guanine transglycosylase (EC 2.4.2.29)/EC 

number=2.4.2.29
40 380 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 queuine tRNA-ribosyltransferase Lactobacillus zeae LGG_00755|tgt|Queuine; #N/A

679  Inner membrane protein YqiK 40 510 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 flotillin 1 Lactobacillus paracasei LGG_02157|flot|Membrane; #N/A

680  Transcriptional regulator, MarR family 40 194 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MarR family transcriptional 

regulator 
Lactobacillus zeae LGG_02134|LGG_02134|Transcriptional; #N/A

681  Alpha/beta hydrolase fold (EC 3.8.1.5)/EC number=3.8.1.5 40 328 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase, partial Lactobacillus paracasei LGG_02123|LGG_02123|Alpha/beta; #N/A

682  hypothetical protein 14 40 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 #N/A #N/A

683  FIG00742507: hypothetical protein 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02541|LGG_02541|Conserved; #N/A

684  hypothetical protein 28 278 #N/A 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
DNA-directed RNA polymerase 

subunit delta 
Lactobacillus zeae LGG_00428|ilvH|DNA-directed; #N/A

685  FIG128630: hypothetical protein 5 120 #N/A 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_0378 Lactobacillus casei ATCC 334 LGG_00422|LGG_00422|Conserved; #N/A

686  phage tail assembly 15 977 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 host specificity protein Lactobacillus phage Lrm1 LGG_01523|LGG_01523|Phage-related; #N/A

687  hypothetical protein 40 128 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Flavodoxin Lactobacillus paracasei LGG_01483|LGG_01483|Putative; #N/A

688  Phospholipase D/Transphosphatidylase 40 51 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01470|LGG_01470|Putative; #N/A

689  Topoisomerase IV subunit B (EC 5.99.1.-) 40 670 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA topoisomerase IV subunit B 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01419|parE|DNA; #N/A

690  Aspartate aminotransferase (EC 2.6.1.1)/EC number=2.6.1.1 40 391 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aspartate aminotransferase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

691  Integral membrane protein (putative) 40 104 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01648|LGG_01648|Conserved; #N/A

692  Phosphatidate cytidylyltransferase (EC2.7.7.41) 40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 CDP-diglyceride synthetase Lactobacillus zeae LGG_01620|cdsA|Phosphatidate; #N/A

693  FIG00743585: hypothetical protein 40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SAM-dependent methyltransferase Lactobacillus casei BL23 LGG_02603|LGG_02603|SAM-dependent; #N/A

694  L-lactate dehydrogenase (EC 1.1.1.27)/EC number=1.1.1.27 40 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L-2-hydroxyisocaproate 

dehydrogenase 
Lactobacillus zeae LGG_02591|hicD|L-2-hydroxyisocaproate; #N/A

695  Cobalt-zinc-cadmium resistance protein CzcD 40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cation efflux protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02567|czcD|Cation; #N/A

696  YbbL ABC transporter ATP-binding protein 40 216 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_02565|ybbL|ABC; #N/A

697  FIG00747494: hypothetical protein 40 115 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00737|LGG_00737|Conserved; #N/A

698  oxidoreductase of aldo/keto reductase family,subgroup 1 40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2,5-diketo-D-gluconic acid 

reductase 
Lactobacillus zeae LGG_00744|dkgA|Aldo/keto; #N/A

699  Malonyl CoA-acyl carrier protein transacylase(EC 2.3.1.39) 40 307 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ACP S-malonyltransferase Lactobacillus zeae LGG_02117|fabD|(Acyl-carrier-protein); #N/A

700  glycosyl transferase, group 2 family protein 10 423 #N/A 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 putative glycosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01538|LGG_01538|Phage-related; #N/A

701  hypothetical protein 37 38 #N/A 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

702  Recombination protein RecR 40 199 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 recombination protein Lactobacillus paracasei LGG_02264|recR|Recombination; #N/A

703  Translation initiation factor 3 40 154 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 translation initiation factor 3 Lactobacillus casei ATCC 334 LGG_01747|infC|Translation; #N/A

704
 Similar to ribosomal large subunitpseudouridine synthase D, 

Bacillus subtilis YjbO type
40 289 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pseudouridylate synthase Lactobacillus zeae LGG_01906|rluD|Ribosomal; #N/A

705  hypothetical protein 11 50 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 0 0 0 1 1 1 hypothetical protein Lactobacillus zeae #N/A

706  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

707  hypothetical protein 26 1565 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
LPXTG-motif cell wall anchor 

domain-containing protein 

Ethanoligenens harbinense 

YUAN-3

LGG_02087|LGG_02087|N-acetylmuramoyl-

L-alanine;
YES

708  glycosyltransferase 9 314 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 glycosyltransferase Lactobacillus casei #N/A

709  Glycosyltransferase (EC 2.4.1.-) 12 263 #N/A 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1
lipopolysaccharide biosynthesis 

glycosyltransferase 
Lactobacillus paracasei #N/A

710  Peptide chain release factor 3 40 524 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide chain release factor RF-3 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01825|prfC|Peptide; #N/A

711  PTS system, galactose-specific IIB component(EC 2.7.1.69) 23 102 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system galactose-specific IIB 

component 
Lactobacillus paracasei #N/A

712  FIG00749294: hypothetical protein 40 734 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00617|LGG_00617|Conserved; #N/A

713  Aldo/keto reductase family enzyme 40 304 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aldehyde oxidoreductase Lactobacillus zeae LGG_00615|yeaE|Aldo/keto; #N/A

714  hypothetical protein 5 41 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 hypothetical protein Lactobacillus casei #N/A

715  hypothetical protein 5 42 #N/A 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 hypothetical protein Lactobacillus casei #N/A

716
 PTS system, lactose-specific IIB component (EC2.7.1.69) / 

PTS system, lactose-specific IIC component
26 597 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system lactose-specific IIBC 

components 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

717  FIG00743612: hypothetical protein 40 282 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00326|LGG_00326|Conserved; #N/A

718  hypothetical protein 4 54 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

719  hypothetical protein 29 38 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

720
 Ribonuclease P protein component (EC 3.1.26.5)/EC 

number=3.1.26.5
40 118 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease P Lactobacillus zeae #N/A

721  FIG00749177: hypothetical protein 34 58 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02930|LGG_02930|Conserved; #N/A

722  Bifunctional protein: zinc-containing alcoholdehydrogenase 17 305 #N/A 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 NADPH:quinone reductase Pediococcus acidilactici #N/A

723  phage terminase small subunit 33 156 #N/A 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 Putative terminase small subunit Lactobacillus paracasei LGG_02897|terS|Phage-related; #N/A

724  Transcriptional regulator, XRE family 5 212 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

725  hypothetical protein 10 47 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 1 1 1 1 #N/A #N/A

726
 Ribulosamine/erythrulosamine 3-kinasepotentially involved in 

protein deglycation
40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative phosphotransferase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_02860|LGG_02860|Fructosamine-3-

kinase
#N/A

727  Peptidyl-tRNA hydrolase (EC 3.1.1.29)/EC number=3.1.1.29 40 185 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidyl-tRNA hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02522|pth|Peptidyl-tRNA; #N/A

728  Major myo-inositol transporter IolT 40 495 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00261|iolT|Transporter,; #N/A

729  hypothetical protein 6 46 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

730  phage antirepressor protein 4 71 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 phage antirepressor protein Lactobacillus casei #N/A

731  hypothetical protein 2 67 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 hypothetical protein Lactobacillus paracasei #N/A

732  hypothetical protein 6 118 #N/A 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

733  hypothetical protein 9 98 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1 1 0 1 0 0 Putative prophage Lp2 protein 24 Lactobacillus paracasei #N/A

734
 DNA-cytosine methyltransferase (EC 2.1.1.37)/EC 

number=2.1.1.37
4 283 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 site-specific DNA-methyltransferase Lactobacillus paracasei #N/A

735  hypothetical protein 3 79 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus casei LGG_01118|LGG_01118|Putative; #N/A



736  unknown 31 107 #N/A 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

737  phage major tail protein 18 206 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 major tail protein Lactobacillus phage Lrm1 #N/A

738  phage holin 27 149 #N/A 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01142|hol|Phage-related; #N/A

739  putative holin 15 77 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 phage holin Lactobacillus paracasei LGG_01521|LGG_01521|Phage-related; #N/A

740  Replication-associated protein 2 173 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

741  phage tail assembly 20 116 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 putative phage tail protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01527|LGG_01527|Phage-related; #N/A

742  phage tail assembly 20 139 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 phage tail assembly Lactobacillus casei LGG_01530|LGG_01530|Phage-related; #N/A

743  PTS system, sorbose-specific IIC component (EC2.7.1.69) 23 239 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system sorbose transporter 

subunit IIC 
Lactobacillus casei BL23 #N/A

744  PTS system, sorbose-specific IID component (EC2.7.1.69) 23 282 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system sorbose transporter 

subunit IID 
Lactobacillus casei BL23 #N/A

745
 Bacteriocin prepeptide or inducing factor forbacteriocin 

synthesis
24 44 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_25600 Lactobacillus casei BL23 #N/A

746  hypothetical protein 11 37 #N/A 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 #N/A #N/A

747  hypothetical protein 14 653 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus faecalis #N/A

748  FIG00743901: hypothetical protein 40 538 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00547|LGG_00547|ABC; #N/A

749  Nicotinamidase (EC 3.5.1.19)/EC number=3.5.1.19 40 186 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amidase Lactobacillus casei ATCC 334 LGG_02764|entB|Isochorismatase; #N/A

750  Ascorbate-specific PTS system, EIIC component 40 506 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system ascorbate-specific 

transporter subunit IIC 
Lactobacillus paracasei LGG_02731|ulaA|PTS; #N/A

751  Preprotein translocase subunit YajC 24 115 #N/A 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 preprotein translocase subunit YajC Lactobacillus zeae #N/A

752  hypothetical protein 4 39 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

753  tmRNA-binding protein SmpB 40 157 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SsrA-binding protein Lactobacillus casei ATCC 334 LGG_00943|smpB|SsrA-binding; #N/A

754
 Transcriptional regulator, MerR family, nearpolyamine 

transporter
40 179 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Cro/Cl family transcriptional 

regulator 
Lactobacillus zeae

LGG_00968|LGG_00968|Spermidine/putres

cine;
#N/A

755  Type IV fimbrial assembly protein PilC 40 317 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 type II secretion system protein F Lactobacillus zeae LGG_00988|gomGB|Type; #N/A

756  FIG00744190: hypothetical protein 35 691 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_00579|LGG_00579|Conserved; #N/A

757  Adenine-specific methyltransferase (EC2.1.1.72) 40 337 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lactate dehydrogenase Lactobacillus zeae LGG_00994|laaG|Adenine-specific; #N/A

758  hypothetical protein 2 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

759  Putative uncharacterized protein 7 91 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

760  prophage Lp3 protein 15, terminase largesubunit 32 569 #N/A 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1
prophage Lp3 protein 15, terminase 

large subunit 
Lactobacillus paracasei LGG_02898|terL|Phage-related; #N/A

761  FIG00750802: hypothetical protein 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus casei W56 LGG_01014|LGG_01014|Conserved; #N/A

762  Glycosyl transferase, family 2 14 286 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase, family 8 Enterococcus faecalis #N/A

763  hypothetical protein 4 62 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 hypothetical protein LCAZH_1079 Lactobacillus casei str. Zhang #N/A

764  Transcriptional regulator 40 250 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RpiR family transcriptional regulator Lactobacillus zeae LGG_02649|rpl|Transcriptional; #N/A

765  Fructose-bisphosphate aldolase class II (EC4.1.2.13) 40 293 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fructose-bisphosphate aldolase Lactobacillus zeae LGG_00524|fba|Fructose-bisphosphate; #N/A

766  capsular polysaccharide biosynthesis protein 23 349 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LPS biosynthesis like 

polysaccharide polymerase 
Lactobacillus zeae #N/A

767  FIG00747485: hypothetical protein 23 495 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

768  Cobalt-zinc-cadmium resistance protein 40 312 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cobalt transporter Lactobacillus zeae LGG_02018|LGG_02018|Cation; #N/A

769  Flagellar hook-length control protein FliK 40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02030|LGG_02030|Conserved; #N/A

770  FIG00746376: hypothetical protein 16 318 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC-type MDR transport system, 

permease component 
Lactobacillus casei #N/A

771  Transcriptional regulator, HxlR family 40 138 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HxlR family transcriptional regulator Lactobacillus zeae LGG_01719|yodB|Transcriptional; #N/A

772  hypothetical protein 12 37 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 1 0 0 #N/A #N/A

773  FIG00747210: hypothetical protein 40 341 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02334|LGG_02334|Conserved; #N/A

774  Phosphopentomutase (EC 5.4.2.7)/EC number=5.4.2.7 40 396 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphopentomutase Lactobacillus casei BL23 LGG_00322|deoB|Phosphopentomutase #N/A

775  Transcriptional regulator, PadR family 40 120 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcriptional regulator, PadR 

family 
Lactobacillus paracasei LGG_02377|LGG_02377|Transcriptional; #N/A

776  hypothetical protein 40 75 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02382|LGG_02382|Putative; #N/A

777  ATP synthase delta chain (EC 3.6.3.14)/EC number=3.6.3.14 40 181 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
F0F1-type ATP synthase subunit 

delta 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01180|atpH|ATP; #N/A

778  hypothetical protein 14 37 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

779  hypothetical protein 2 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 #N/A #N/A

780  Beta-glucoside bgl operon antiterminator, BglGfamily 12 283 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 transcription antiterminator LicT Lactobacillus paracasei #N/A

781
 Phosphoenolpyruvate-dependent sugarphosphotransferase 

system, EIIA 2
12 156 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0

nitrogen regulatory protein (Enzyme 

IIA-NTR) (nitrogen-metabolic PTS 

system EIIA component) 

Lactobacillus casei BL23 #N/A

782  Ribosome small subunit-stimulated GTPase EngC 40 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribosome biogenesis GTPase RsgA Lactobacillus zeae #N/A

783  FIG00746197: hypothetical protein 40 409 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01693|LGG_01693|Conserved; #N/A

784
 6-phospho-beta-galactosidase (EC 3.2.1.85)/EC 

number=3.2.1.85
40 246 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phospho-beta-galactosidase, partial Lactobacillus paracasei

LGG_00651|lacG2|6-phospho-beta-

galactosidase;
#N/A

785  ATP-dependent clp protease ATP-binding subunitclpX 40 416 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent protease Lactobacillus zeae LGG_01352|clpX|ATP-dependent; #N/A

786
 Poly(glycerol-phosphate)alpha-glucosyltransferase (EC 

2.4.1.52)
40 518 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

poly(glycerol-phosphate) alpha-

glucosyltransferase 
Lactobacillus paracasei LGG_00348|yohJ|Lipopolysaccharide; #N/A

787  hypothetical protein 3 37 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 #N/A #N/A

788  hypothetical protein 4 412 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 integrase Lactobacillus casei #N/A

789
 50S ribosomal subunit maturation GTPase RbgA(B. subtilis 

YlqF)
40 286 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribosome biogenesis GTPase A Lactobacillus zeae LGG_01408|rbgA|GTP-binding; #N/A

790  LacX protein, plasmid 40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aldose 1-epimerase Lactobacillus zeae LGG_01417|lacX|Galactose; #N/A

791  tagatose-6-phosphate kinase 40 304 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphofructokinase Lactobacillus zeae LGG_01360|fruB|1-phosphofructokinase #N/A

792
 ATPase component of general energizing moduleof ECF 

transporters
40 278 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

cobalt ABC transporter ATP-binding 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02458|cbiO|ABC; #N/A

793  LSU ribosomal protein L14p (L23e) 40 122 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L14 Lactobacillus paracasei LGG_02477|rplN|LSU/50S; #N/A

794  tRNA(Ile)-lysidine synthetase 40 435 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA(Ile)-lysidine synthetase Lactobacillus zeae LGG_02516|LGG_02516|tRNA(Ile)-lysidine; #N/A

795
 NAD(P)H oxidoreductase YRKL (EC 1.6.99.-) @Putative 

NADPH-quinone reductase (modulator of drug
40 222 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NAD(P)H dehydrogenase Lactobacillus zeae LGG_00678|ywrO|NAD(P)H; #N/A

796  hypothetical similar to thiamin biosynthesislipoprotein ApbE 40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02021|apbE|Thiamine; #N/A

797  FIG00747617: hypothetical protein 40 82 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_1545 Lactobacillus casei ATCC 334 LGG_01575|LGG_01575|Conserved; #N/A

798  hypothetical protein 2 49 #N/A 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

799  hypothetical protein 40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_2209 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00482|LGG_00482|Conserved; #N/A

800
 Type III restriction-modification systemmethylation subunit (EC 

2.1.1.72)
13 643 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA methylase Lactobacillus gasseri 2016 LGG_01026|LGG_01026|Type; #N/A

801  Aspartyl-tRNA(Asn) amidotransferase subunit B 40 476 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
aspartyl/glutamyl-tRNA 

amidotransferase subunit B 
Lactobacillus zeae

LGG_01020|gatB|Aspartyl/glutamyl-

tRNA(Asn/Gln);
#N/A

802  Putative uncharacterized protein 40 103 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00991|LGG_00991|Conserved; #N/A

803  Predicted oxidoreductase 40 564 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 isomerase Lactobacillus zeae LGG_00503|LGG_00503|Oxidoreductase;; #N/A

804  Pyrimidine-nucleoside phosphorylase (EC2.4.2.2) 40 434 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
pyrimidine-nucleoside 

phosphorylase 
Lactobacillus zeae LGG_02209|deoA|Pyrimidine-nucleoside; #N/A

805  Transcriptional regulator, GntR family 40 121 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus zeae LGG_02246|ytrA|Transcriptional; #N/A

806
 Redox-sensitive transcriptional regulator(AT-rich DNA-binding 

protein)
40 217 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

redox-sensing transcriptional 

repressor Rex 
Lactobacillus casei ATCC 334 LGG_02247|rex|Redox-sensing; #N/A

807
 protein from nitrogen regulatory protein P-II(GLNB) family, 

ortholog YAAQ B. subtilis
40 109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2258 Lactobacillus casei ATCC 334 LGG_02261|yaaQ|Conserved; #N/A

808  hypothetical protein 17 43 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

809  Thiamin-phosphate pyrophosphorylase (EC2.5.1.3) 40 209 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
thiamine-phosphate 

pyrophosphorylase 
Lactobacillus casei BL23 LGG_00369|thiE|Thiamine-phosphate; #N/A

810  Pyruvate oxidase (EC 1.2.3.3)/EC number=1.2.3.3 40 585 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyruvate oxidase Lactobacillus casei W56 LGG_01836|spxB|Pyruvate; #N/A

811  Beta-lactamase class C and other penicillinbinding proteins 40 407 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-lactamase Lactobacillus zeae LGG_01857|pbpX|Beta-lactamase; #N/A

812  hypothetical protein 17 98 #N/A 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 0 0 0 1 0 1 1 0 0 1 0 0 #N/A #N/A

813  FIG00743744: hypothetical protein 32 336 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_01593|LGG_01593|Conserved; #N/A

814  hypothetical protein 26 81 #N/A 0 0 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 rhomboid family S54 peptidase Lactobacillus casei LGG_00375|LGG_00375|Putative; #N/A

815
 COG1399 protein in cluster with ribosomalprotein L32p, 

Firmicutes subfamily
40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 COG1399 family protein Lactobacillus paracasei LGG_01731|LGG_01731|Metal-binding,; #N/A

816  Prolipoprotein diacylglyceryl transferase (EC2.4.99.-) 40 275 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
prolipoprotein diacylglyceryl 

transferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00918|lgt|Prolipoprotein; #N/A

817
 Similar to ribosomal large subunitpseudouridine synthase D, 

Bacillus subtilis YjbO type
40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pseudouridylate synthase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00867|rluD|Pseudouridine; #N/A

818  FIG00745255: hypothetical protein 34 229 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_06750 Lactobacillus casei BL23 LGG_00585|LGG_00585|Conserved; #N/A

819  hypothetical prophage lsa1 protein 12 140 #N/A 1 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 phage protein Lactobacillus paracasei LGG_02895|LGG_02895|Phage-related; #N/A

820  hypothetical protein 40 57 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00688|LGG_00688|ABC; #N/A

821  Aspartokinase (EC 2.7.2.4)/EC number=2.7.2.4 40 467 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aspartate kinase Lactobacillus paracasei LGG_00113|lysC|Aspartokinase #N/A

822  hypothetical protein 2 42 #N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

823  Phosphoglycerate mutase family 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fructose-2,6-bisphosphatase Lactobacillus zeae LGG_01983|pgm|Phosphoglycerate; #N/A

824  hypothetical protein 16 58 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01966|LGG_01966|Putative; #N/A

825  Short-chain dehydrogenase/reductase SDR 10 286 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 short-chain alcohol dehydrogenase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00704|LGG_00704|Short-chain; #N/A

826  Acetoacetate decarboxylase 10 281 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 acetoacetate decarboxylase Lactobacillus paracasei LGG_00705|adc|Acetoacetate; #N/A

827  hypothetical protein 16 40 #N/A 0 0 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

828  hypothetical protein, ydbS homolog 40 156 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2857 Lactobacillus casei str. Zhang #N/A

829  tRNA-specific 2-thiouridylase MnmA 40 377 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
tRNA-specific 2-thiouridylase 

MnmA 
Lactobacillus casei BL23 LGG_01304|mnmA|tRNA-specific; #N/A

830  3-polyprenyl-4-hydroxybenzoate carboxy-lyase(EC 4.1.1.-) 31 491 #N/A 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3-octaprenyl-4-hydroxybenzoate 

carboxy-lyase 
Lactobacillus plantarum JDM1

LGG_02656|ubiD|3-octaprenyl-4-

hydroxybenzoate;
#N/A

831
 N-acetylmannosamine kinase (EC 2.7.1.60)/EC 

number=2.7.1.60
19 293 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 N-acetylmannosamine kinase Lactobacillus zeae LGG_02673|ypbG|Sugar; #N/A

832  Predicted L-rhamnose permease RhaY 40 450 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 major facilitator transporter Lactobacillus zeae LGG_02691|iolF|Transporter,; #N/A



833  Transcriptional regulator 20 249 #N/A 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GntR family transcriptional regulator Lactobacillus paracasei LGG_02679|gntR|Transcriptional; #N/A

834
 Aromatic amino acid aminotransferase gamma (EC2.6.1.57) 

@ N-acetyl-L,L-diaminopimelate aminotransferase
40 320 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

N-acetyl-LL-diaminopimelate 

aminotransferase 
Lactobacillus casei W56

LGG_02164|aspC|Aspartate/tyrosine/aromati

c;
#N/A

835  hypothetical protein 15 41 #N/A 0 0 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ABC transporter permease Lactobacillus paracasei #N/A

836  phage tail fibers 14 685 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 phage tail protein Lactobacillus paracasei LGG_01524|LGG_01524|Phage-related; #N/A

837  FIG00748705: hypothetical protein 40 80 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01480|LGG_01480|Conserved; #N/A

838  Histidinol dehydrogenase (EC 1.1.1.23)/EC number=1.1.1.23 40 1018 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP phosphoribosyltransferase 

regulatory subunit 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01443|hisD|Histidinol; #N/A

839  Cold shock protein CspG 40 74 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cold-shock protein Lactobacillus zeae LGG_01292|cspA|Cold; #N/A

840  Rod shape-determining protein MreD 40 176 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell shape-determining protein Lactobacillus zeae LGG_01267|mreD|Rod; #N/A

841  Ribonuclease BN (EC 3.1.-.-) 40 334 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease BN 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01054|LGG_01054|Ribonuclease; #N/A

842  N-acetylmuramoyl-L-alanine amidase (EC3.5.1.28) 40 211 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 N-acetylmuramidase Lactobacillus zeae LGG_01075|acmA|N-acetylmuramidase #N/A

843  Response regulator of the LytR/AlgR family 40 150 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sensory transduction protein lytR Lactobacillus casei W56 #N/A

844  prophage pi3 protein 39 25 154 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 0 0 0 0 putative phage endonuclease Lactobacillus paracasei LGG_01113|LGG_01113|Phage-related; #N/A

845
 proposed amino acid ligase found clustered withan 

amidotransferase
40 450 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

UDP-N-acetylmuramyl tripeptide 

synthase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01168|murC|Mur; #N/A

846  hypothetical protein 40 54 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01176|LGG_01176|Putative; #N/A

847  ATP synthase A chain (EC 3.6.3.14)/EC number=3.6.3.14 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP synthase A chain Lactobacillus paracasei LGG_01177|atpB|ATP; #N/A

848  ATP synthase alpha chain (EC 3.6.3.14)/EC number=3.6.3.14 40 509 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
F0F1-type ATP synthase subunit 

alpha 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01181|atpA|ATP; #N/A

849
 Three-component quorum-sensing regulatorysystem, response 

regulator
40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Accessory gene regulator protein A Lactobacillus paracasei LGG_02388|rr3|Two-component; #N/A

850  Integral membrane protein 40 451 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02383|LGG_02383|Conserved; #N/A

851  FIG00745130: hypothetical protein spaD 40 517 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2329 Lactobacillus casei str. Zhang LGG_02370|spaD|Pilus; YES

852  FIG00752041: hypothetical protein 40 45 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02367|LGG_02367|Putative; #N/A

853  Exodeoxyribonuclease III (EC 3.1.11.2)/EC number=3.1.11.2 40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exodeoxyribonuclease III Lactobacillus zeae LGG_00964|exoA|Exodeoxyribonuclease; #N/A

854  FIG00746301: hypothetical protein 39 286 #N/A 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
aminoglycoside 

phosphotransferase 
Lactobacillus zeae LGG_01951|LGG_01951|Aminoglycoside; #N/A

855  FIG00743270: hypothetical protein 25 139 #N/A 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02874|LGG_02874|Conserved; #N/A

856  hypothetical protein 10 380 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Glycosyltransferase-like protein Lactobacillus casei LOCK919 LGG_02044|welF|Glycosyl; #N/A

857  hypothetical protein 10 407 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2230 
Lactobacillus casei LOCK919 LGG_02051|LGG_02051|O; #N/A

858  Proline iminopeptidase (EC 3.4.11.5)/EC number=3.4.11.5 40 326 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 proline iminopeptidase Lactobacillus zeae LGG_02587|pepIP|Proline; #N/A

859  FIG00749166: hypothetical protein 40 137 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

860  cell surface hydrolase (putative) 40 281 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus zeae LGG_00746|LGG_00746|Alpha/beta; #N/A

861
 S-ribosylhomocysteine lyase (EC 4.4.1.21) /Autoinducer-2 

production protein LuxS
40 157 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S-ribosylhomocysteinase Lactobacillus zeae LGG_00750|luxS|S-ribosylhomocysteine; #N/A

862  Immunoreactive protein Se23.5 (Fragment) 40 198 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00751|yjbF|Snare; #N/A

863  conserved domain protein 40 81 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsZ Lactobacillus zeae LGG_00772|LGG_00772|Stimulator; #N/A

864  Recombination inhibitory protein MutS2 40 786 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATPase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00774|mutS|DNA; #N/A

865  Helicase loader DnaB 40 470 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 replication initiation protein Lactobacillus zeae LGG_01757|LGG_01757|Replication; #N/A

866  Dephospho-CoA kinase (EC 2.7.1.24)/EC number=2.7.1.24 40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dephospho-CoA kinase Lactobacillus zeae LGG_01759|coaE|Dephospho-CoA; #N/A

867  tRNA (Guanine37-N1) -methyltransferase (EC2.1.1.31) 40 261 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
tRNA (guanine-N1)-

methyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01640|trmD|tRNA; #N/A

868  FIG00743648: hypothetical protein 40 114 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
superfamily I DNA and RNA 

helicase 

Microbacterium testaceum 

StLB037
LGG_01764|LGG_01764|Conserved; #N/A

869  Sorbitol operon transcription regulator 40 622 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcription antiterminator BglG 

family protein 
Lactobacillus paracasei LGG_02721|LGG_02721|Sorbitol; #N/A

870  Alpha-L-fucosidase (EC 3.2.1.51)/EC number=3.2.1.51 40 344 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei
LGG_02741|LGG_02741|Alpha-L-

fucosidase;
#N/A

871  Predicted pyrophosphatase 40 107 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyrophosphatase Lactobacillus casei ATCC 334 LGG_00318|yvdC|Pyrophosphatase #N/A

872  hypothetical protein 21 40 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

873  tRNA:m(5)U-54 MTase gid 40 440 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA (uracil-5-)-methyltransferase Lactobacillus zeae LGG_01412|trmFO|Glucose; #N/A

874  FIG00746302: hypothetical protein 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

875  Septum site-determining protein MinD 40 297 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MinD family septum site-

determining protein 
Lactobacillus casei LGG_01269|minD|Septum; #N/A

876  hypothetical protein 13 38 #N/A 1 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

877
 SSU ribosomal protein S18p @ SSU ribosomalprotein S18p, 

zinc-independent
40 78 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S18 Lactobacillus malefermentans LGG_00013|rpsR|SSU/30S; #N/A

878  Aspartate aminotransferase (EC 2.6.1.1)/EC number=2.6.1.1 40 398 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aminotransferase Lactobacillus zeae LGG_00351|patB|Aminotransferase #N/A

879
 UDP-N-acetylmuramoylalanyl-D-glutamate--L-lysine ligase (EC 

6.3.2.7)
40 517 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

UDP-N-acetylmuramoylalanyl-D-

glutamate--2,6-diaminopimelate 

ligase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00257|murE|UDP-N-acetylmuramoyl-L-

alanyl-D-glutamate--L-;
#N/A

880
 COG0488: ATPase components of ABC transporterswith 

duplicated ATPase domains
40 637 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_01396|yfmR|ABC; #N/A

881  Cell division protein FtsW 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsW Lactobacillus zeae LGG_01328|ftsW|Cell; #N/A

882  LSU ribosomal protein L3p (L3e) 40 210 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L3 Lactobacillus casei ATCC 334 LGG_02487|rplC|LSU/50S; #N/A

883  Translation initiation factor 1 40 72 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 translation initiation factor IF-1 Lactobacillus casei W56 LGG_02465|infA|Translation; #N/A

884  hypothetical protein 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02317|LGG_02317|Conserved; #N/A

885  hypothetical protein 9 38 #N/A 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

886  hypothetical protein 4 41 #N/A 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

887  Nicotinate-nucleotide adenylyltransferase (EC2.7.7.18) 40 216 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nicotinic acid mononucleotide 

adenylyltransferase 
Lactobacillus zeae LGG_01736|nadD|Nicotinate-nucleotide; #N/A

888
 Putative transcriptional regulator of unknowncarbohydrate 

utilization cluster, GntR family
21 246 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GntR family transcriptional regulator Lactobacillus casei BL23 LGG_02757|farR|Transcriptional; #N/A

889  Glycerophosphoryl diester phosphodiesterase (EC3.1.4.46) 40 232 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Glycerophosphoryl diester 

phosphodiesterase 
Lactobacillus casei LOCK919 LGG_02766|glpQ|Glycerophosphoryl; #N/A

890
 Glycerol-3-phosphate ABC transporter,ATP-binding protein 

UgpC (TC 3.A.1.1.3)
40 371 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sn-glycerol-3-phosphate import ATP-

binding protein UgpC 
Lactobacillus paracasei LGG_02771|ugpC|ABC; #N/A

891  Beta-lactamase class A 40 261 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-lactamase Lactobacillus zeae LGG_02773|LGG_02773|Beta-lactamase; #N/A

892  Two-component sensor kinase SA14-24 40 639 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sensor histidine kinase Lactobacillus zeae LGG_02812|phoR4|Two; #N/A

893  hypothetical protein 19 44 #N/A 0 0 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

894  PTS system, fructose-specific IIB component (EC2.7.1.69) 27 109 #N/A 1 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
PTS system, fructose-specific IIB 

component 
Lactobacillus casei LOCK919 LGG_00396|frwB1|PTS; #N/A

895  Signal transduction histidine kinase 40 548 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Sensor histidine kinase, putative Lactobacillus paracasei LGG_01429|graR|Two-component; #N/A

896  Predicted transcriptional regulator 40 156 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MerR family transcriptional 

regulator 
Lactobacillus zeae LGG_00844|glnR|Transcriptional; #N/A

897  Integral membrane protein 40 306 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01559|yitT|Conserved; #N/A

898  hypothetical protein 9 43 #N/A 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 hypothetical protein, partial Lactobacillus paracasei #N/A

899
 Phosphopantothenoylcysteine decarboxylase (EC4.1.1.36) / 

Phosphopantothenoylcysteine synthetase (EC
40 399 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphopantothenoylcysteine 

synthetase/decarboxylase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01672|coaBC|Phosphopantothenoylcy

steine;
#N/A

900  FIG00743953: hypothetical protein 40 84 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01704|LGG_01704|Conserved; #N/A

901  hypothetical protein 13 73 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
phosphoenolpyruvate 

carboxykinase 

alpha proteobacterium 

IMCC14465
LGG_00563|LGG_00563|Putative; #N/A

902  FIG00754012: hypothetical protein 40 95 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00526|LGG_00526|Conserved; #N/A

903  hypothetical protein 15 96 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical phage protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01532|LGG_01532|Phage-related; #N/A

904  Cell division protein FtsA 40 445 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsA 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

905  FIG00746577: hypothetical protein 40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00217|ywjH|Conserved; #N/A

906  Positive transcriptional regulator, MutRfamily 15 316 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus paracasei LGG_00210|rrg|Transcriptional; #N/A

907  ATP-dependent protease ATP-binding subunitclpL 40 735 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Clp protease ATP-binding subunit 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02035|clpL|ATP-dependent; #N/A

908  hypothetical protein 18 251 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02680|fcsR|Fucose; #N/A

909  Transcriptional regulator, PadR family 40 178 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PadR family transcriptional 

regulator 
Lactobacillus casei BL23 LGG_02525|padR|Transcriptional; #N/A

910  hypothetical protein 16 99 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_00856 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_02700|LGG_02700|Phage-related; #N/A

911  hypothetical protein 2 45 #N/A 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

912  Lipoate-protein ligase A 40 282 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lipoate-protein ligase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02554|LGG_02554|Lipoate-protein; #N/A

913  transcriptional regulator, PbsX family 40 70 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Clostridium ljungdahlii DSM 

13528
LGG_02582|LGG_02582|Transcriptional; #N/A

914  FIG00743157: hypothetical protein 40 48 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02594|LGG_02594|Conserved; #N/A

915  FIG00747381: hypothetical protein 40 259 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_1558 Lactobacillus casei str. Zhang LGG_01610|terC|Tellurium; #N/A

916  putative bacteriophage related protein 9 99 #N/A 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus kisonensis LGG_02056|LGG_02056|Phage-related; #N/A

917  Acyl carrier protein 40 79 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Acyl carrier protein Lactobacillus paracasei LGG_02119|acpP|Acyl; #N/A

918  hypothetical protein 38 38 #N/A 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

919  L-xylulose 5-phosphate 3-epimerase (EC5.1.3.-) 40 324 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L-xylulose 5-phosphate 3-

epimerase 
Lactobacillus casei LGG_02725|ulaE|L-xylulose; #N/A

920  Small conserved protein 40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01059|LGG_01059|Conserved; #N/A

921  Xanthine phosphoribosyltransferase (EC2.4.2.22) 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 xanthine phosphoribosyltransferase Lactobacillus casei W56 LGG_01076|xpt|Xanthine; #N/A

922  hypothetical protein 6 43 #N/A 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

923
 Glycogen synthase, ADP-glucose transglucosylase(EC 

2.4.1.21)
40 481 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycogen synthase Lactobacillus zeae LGG_02024|glgA|Glycogen; #N/A

924  Low temperature requirement C protein 40 167 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_08940 Lactobacillus casei W56 LGG_00809|ltrC|Low; #N/A

925
 Ribonucleotide reductase of class Ib (aerobic),alpha subunit 

(EC 1.17.4.1)
40 723 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ribonucleotide reductase alpha 

subunit 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01474|nrdE|Ribonucleoside-

diphosphate;
#N/A

926  Protein tyrosine phosphatase 40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphatase Lactobacillus zeae LGG_02220|ptp3|Protein; #N/A



927  hydrolase, alpha/beta fold family 40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative hydrolase, partial Lactobacillus paracasei LGG_02168|LGG_02168|Alpha/beta; #N/A

928  FIG00748730: hypothetical protein 40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1-acyl-sn-glycerol-3-phosphate 

acyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01000|arbZ|Phospho-beta-glycosidase #N/A

929  FIG00748969: hypothetical protein 40 131 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01002|LGG_01002|Conserved; #N/A

930
 Type III restriction-modification system StyLTIenzyme res (EC 

3.1.21.5)
13 991 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

type III restriction endonuclease 

StyLTI 
Lactobacillus fermentum LGG_01027|res|Type; #N/A

931
 Transcriptional repressor for NAD biosynthesisin gram-

positives
40 177 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00791|yrxA|Transcriptional; #N/A

932  FIG028593: membrane protein 40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00786|LGG_00786|Conserved; #N/A

933  FIG009439: Cytosolic protein containingmultiple CBS domains 40 437 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00762|ytoI|Thioesterase; #N/A

934  major facilitator family transporter 14 417 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei LGG_00465|LGG_00465|Transporter,; #N/A

935
 Purine nucleoside phosphorylase (EC 2.4.2.1)/EC 

number=2.4.2.1
40 238 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 purine nucleoside phosphorylase Lactobacillus zeae #N/A

936  hypothetical protein 40 45 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2412 Lactobacillus casei ATCC 334 LGG_02410|LGG_02410|Conserved; #N/A

937  NADH:flavin oxidoreductase, Old Yellow Enzymefamily 40 381 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NADH-dependent flavin 

oxidoreductase 
Lactobacillus zeae LGG_02404|yqiG|NADH-dependent; #N/A

938  amino acid permease 40 433 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative amino acid transporter 

protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01252|LGG_01252|Amino; #N/A

939  hypothetical protein 4 58 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 #N/A #N/A

940
 Glycine betaine ABC transport system, permeaseprotein 

OpuAB
40 283 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycine/betaine ABC transporter Lactobacillus zeae LGG_02147|proW|ABC; #N/A

941  Phosphoglycerate mutase (EC 5.4.2.1)/EC number=5.4.2.1 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglyceromutase Lactobacillus zeae
LGG_02138|gpmA|2,3-bisphosphoglycerate-

dependent;
#N/A

942  hypothetical protein 27 47 #N/A 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

943  RecD-like DNA helicase YrrC 40 859 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent endonuclease Lactobacillus zeae LGG_02082|LGG_02082|ATP-dependent; #N/A

944  SSU ribosomal protein S12p (S23e) 40 138 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S12 Lactobacillus zeae LGG_02495|rpsL|SSU/30S; #N/A

945  hypothetical protein 40 38 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00103|LGG_00103|Conserved; #N/A

946  FIG00745753: hypothetical protein 39 80 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBPG_01605 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_00074|LGG_00074|Conserved; #N/A

947  TolA protein 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrolase Lactobacillus zeae LGG_00293|LGG_00293|Putative; #N/A

948  FIG00747635: hypothetical protein 4 757 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
cadmium/manganese-transporting 

P-type ATPase 
Lactobacillus casei #N/A

949  hypothetical protein 4 280 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 calcineurin-like phosphoesterase Lactobacillus casei #N/A

950  hypothetical protein 4 218 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

951  transcriptional regulator, Cro/CI family 4 181 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

952  hypothetical protein 4 414 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

953
 2-hydroxyhepta-2,4-diene-1,7-dioateisomerase /5-

carboxymethyl-2-oxo-hex-3-ene-1,7-dioatedecarboxylase
40 269 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fumarylacetoacetate hydrolase Lactobacillus zeae LGG_01434|hpaG|Fumarylacetoacetate; #N/A

954  FIG00742586: hypothetical protein 5 63 #N/A 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 hypothetical protein, partial Lactobacillus coryniformis #N/A

955  Recombination protein RecU 40 208 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Holliday junction-specific 

endonuclease 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01486|recU|Holliday; #N/A

956  Chromosome replication initiation protein dnaD 40 206 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA replication protein DnaD Lactobacillus zeae LGG_01490|dnaD|DNA; #N/A

957  FIG00750064: hypothetical protein 11 989 #N/A 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 phage protein Lactobacillus paracasei #N/A

958  phage tail length tape-measure protein 6 1423 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 phage minor tail protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

959  Transcriptional regulator, GntR family 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus zeae LGG_01911|citG|Transcriptional; #N/A

960  protein TrsC 3 120 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 protein TrsC Lactobacillus casei str. Zhang #N/A

961  Citrate lyase alpha chain (EC 4.1.3.6)/EC number=4.1.3.6 40 510 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 citrate lyase alpha subunit 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01914|citF|Citrate; #N/A

962  Biotin carboxyl carrier protein of oxaloacetatedecarboxylase 40 135 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyl-CoA carboxylase Lactobacillus zeae LGG_01919|oadG|Biotin; #N/A

963  protein TrsE 3 672 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 conjugation protein Lactobacillus pentosus MP-10 #N/A

964  FIG00749130: hypothetical protein 3 385 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ORF0002-like 
Lactobacillus paracasei subsp. 

paracasei
#N/A

965  protein TrsJ 3 156 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 conjugation protein Lactobacillus paracasei #N/A

966  hypothetical protein 3 48 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 #N/A #N/A

967  hypothetical protein 3 129 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
conserved hypothetical protein, 

contains PS51257 domain 
Lactobacillus casei str. Zhang #N/A

968  conjugation protein 6 279 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 conjugation protein Lactobacillus casei #N/A

969
 Bacteriocin ABC-transporter, ATP-binding andpermease 

component
40 730 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ATP-binding component of an ABC 

superfamily peptide transporter 
Lactobacillus paracasei LGG_02386|comA|Bacteriocin; #N/A

970
 membrane protein involved in the export ofO-antigen, teichoic 

acid lipoteichoic acids
40 547 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 polysaccharide transporter protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00851|rfbX|Polysaccharide; #N/A

971  hypothetical protein 15 47 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

972  ACT domain protein 40 88 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00860|gcvR|ACT; #N/A

973  FIG009210: peptidase, M16 family 40 430 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative peptidase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00884|ymfH|Zn-dependent; #N/A

974  FIG00743093: hypothetical protein 40 86 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00915|LGG_00915|Conserved; #N/A

975  Central glycolytic genes regulator 40 345 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SorC family transcriptional regulator Lactobacillus zeae LGG_00932|cggR|Central; #N/A

976  cation-transporting ATPase, E1-E2 family 40 930 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cation transport ATPase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00976|pacL|Cation-transporting; #N/A

977  Malate permease 40 328 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 malate permease Lactobacillus zeae LGG_00727|mleP|Malate; #N/A

978  SOS-response repressor and protease LexA (EC3.4.21.88) 40 208 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LexA family transcriptional regulator Lactobacillus zeae LGG_00717|lexA|LexA; #N/A

979
 Galactose operon repressor, GalR-LacI family oftranscriptional 

regulators
40 331 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00656|galR|Galactose; #N/A

980
 DNA-entry nuclease (competence-specificnuclease) (EC 

3.1.30.-)
40 273 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-entry nuclease Lactobacillus casei str. Zhang LGG_00636|endA|DNA-entry; #N/A

981  ABC-type multidrug transport system, ATPasecomponent 40 266 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nod factor export ATP-binding 

protein I 
Lactobacillus casei W56 #N/A

982  hypothetical protein 15 38 #N/A 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 #N/A #N/A

983  Uridylate kinase (EC 2.7.4.-) 40 239 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uridylate kinase Lactobacillus casei ATCC 334 LGG_01625|pyrH|Uridylate; #N/A

984  FIG001802: Putative alkaline-shock protein 40 120 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01662|asp|Alkaline; #N/A

985
 Methionyl-tRNA formyltransferase (EC 2.1.2.9)/EC 

number=2.1.2.9
40 318 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methionyl-tRNA formyltransferase Lactobacillus zeae LGG_01670|fmt|Methionyl-tRNA; #N/A

986  FIG007079: UPF0348 protein family 40 378 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae
LGG_01732|LGG_01732|Nucleotidyltransfer

ase
#N/A

987  FIG004454: RNA binding protein 40 141 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA-binding protein Lactobacillus zeae LGG_01737|yqeI|RNA-binding; #N/A

988  Glycosyl transferase, group 2 family protein 9 329 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 putative glycosyltransferase Lactobacillus casei #N/A

989
 ABC-type antimicrobial peptide transportsystem, permease 

component
40 352 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_02450|yxeA|ABC; #N/A

990  hypothetical protein 40 141 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02429|LGG_02429|Putative; #N/A

991  mrr restriction system protein 15 300 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 restriction endonuclease Oenococcus oeni #N/A

992  Iron-sulfur cluster assembly ATPase proteinSufC 40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
iron ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_01199|sufC|ABC; #N/A

993  Peptide chain release factor 1 40 386 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide chain release factor 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01171|prfA|Peptide; #N/A

994  FIG00749924: hypothetical protein 40 323 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01071|LGG_01071|Conserved; #N/A

995  Glycosyltransferase 14 338 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_1078 Lactobacillus casei str. Zhang #N/A

996  Flavodoxin 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 flavodoxin 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01055|fldA|Flavodoxin #N/A

997  FIG00745725: hypothetical protein 40 171 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

998  FIG00742652: hypothetical protein 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01038|LGG_01038|Conserved; #N/A

999  D-serine/D-alanine/glycine transporter 40 454 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00996|cycA|Amino; #N/A

1000  FIG00752587: hypothetical protein 30 281 #N/A 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01236|LGG_01236|Conserved; #N/A

1001  FIG001960: FtsZ-interacting protein related tocell division 40 151 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01287|sepF|Cell; #N/A

1002  Acetyltransferase 40 405 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01309|LGG_01309|Acetyltransferase #N/A

1003  hypothetical protein 7 59 #N/A 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 #N/A #N/A

1004  hypothetical protein 10 49 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 1 1 #N/A #N/A

1005  4-carboxymuconolactone decarboxylase (EC4.1.1.44) 40 130 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4-carboxymuconolactone 

decarboxylase 
Lactobacillus casei LGG_01348|pcaC|Carboxymuconolactone; #N/A

1006  Cytidylate kinase (EC 2.7.4.14)/EC number=2.7.4.14 40 222 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cytidylate kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01388|cmk|Cytidylate; #N/A

1007  contains DUF161 family domain 40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01393|ypjC|Conservedmembrane; #N/A

1008  hypothetical protein DUF194, DegV family 40 280 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DegV domain-containing protein 

SP_1112 
Lactobacillus casei W56 LGG_01400|DegV|DegV; #N/A

1009  ABC transporter, permease protein 16 389 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Alloiococcus otitis #N/A

1010  D-lactate dehydrogenase (EC 1.1.1.28)/EC number=1.1.1.28 40 333 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D-lactate dehydrogenase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00158|ldhD|D-lactate; #N/A

1011  ABC transporter, ATP-binding protein 17 301 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug ABC transporter, ATPase Lactobacillus paracasei #N/A

1012  Cysteinyl-tRNA synthetase (EC 6.1.1.16)/EC number=6.1.1.16 40 468 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cysteinyl-tRNA synthetase Lactobacillus zeae #N/A

1013
 hypothetical protein DUF901, similar toC-terminal domain of 

ribosome protection-type
40 179 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PilT domain-containing protein Lactobacillus casei ATCC 334 LGG_02323|yacP|PIN; #N/A

1014  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 17 80 #N/A 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 hypothetical protein LBCZ_0567 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1015
 Additional lipoprotein component of predictedcobalamin ECF 

transporter
40 130 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02295|LGG_02295|Conserved; #N/A

1016
 Cell envelope-associated transcriptionalattenuator LytR-CpsA-

Psr, subfamily F2 (as in
40 352 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02242|wzr2|Transcriptional; #N/A



1017  FIG00745365: hypothetical protein 40 107 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sulfur reduction protein DsrE Lactobacillus zeae LGG_00169|LGG_00169|Conserved; #N/A

1018  Septum formation protein Maf 40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 septum formation protein Maf Lactobacillus zeae LGG_02233|maf|Septum; #N/A

1019  hypothetical protein 5 37 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 #N/A #N/A

1020  phage portal protein 18 417 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1
possible bacteriophage portal 

protein 
Lactobacillus paracasei #N/A

1021  hypothetical protein 4 65 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 #N/A #N/A

1022  L-rhamnose mutarotase 40 104 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02689|rhaM|L-rhamnose; #N/A

1023  hypothetical protein 16 45 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1024  toxin-antitoxin Klimina 21 86 #N/A 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1025  Outer surface protein of unknown function,cellobiose operon 40 366 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Outer surface protein Lactobacillus zeae LGG_02819|ybhE|Outer; #N/A

1026  PTS system, cellobiose-specific IIB component(EC 2.7.1.69) 40 109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS cellobiose transporter subunit 

IIB 
Lactobacillus zeae LGG_00159|celB|PTS; #N/A

1027  NADH peroxidase Npx (EC 1.11.1.1)/EC number=1.11.1.1 40 453 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
FAD-dependent pyridine nucleotide-

disulfide oxidoreductase 
Lactobacillus zeae LGG_00325|nox|NADH; #N/A

1028  hypothetical protein 19 72 #N/A 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1029  Glycerol uptake operon antiterminatorregulatory protein 26 187 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycerol-3-phosphate responsive 

antiterminator family protein 
Lactobacillus paracasei #N/A

1030  ABC transporter, ATP-binding protein 40 256 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
bacitracin ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_01796|vraD|ABC; #N/A

1031  Transamidase GatB domain protein 40 160 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01555|yqeY|GatB/YqeY; #N/A

1032  Putative uncharacterized protein 11 134 #N/A 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

1033  hypothetical protein 5 92 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein LBCZ_1372 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1034  6-phospho-3-hexuloisomerase 9 182 #N/A 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 hypothetical protein Lactobacillus paracasei #N/A

1035  hypothetical protein 4 67 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1036
 ABC-type nitrate/sulfonate/bicarbonatetransport systems, 

periplasmic components
40 324 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

nitrate ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_02435|LGG_02435|ABC; #N/A

1037  spaB 9 268 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei LGG_00443|spaB|Pilus; YES

1038  hypothetical protein 10 39 #N/A 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 #N/A #N/A

1039  mobile element protein 9 346 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 putative transposase Lactobacillus paracasei #N/A

1040
 Glycogen biosynthesis protein GlgD,glucose-1-phosphate 

adenylyltransferase family
40 389 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glucose-1-phosphate 

adenylyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02025|glgD|Glucose-1-phosphate; #N/A

1041  Amino acid transporter 40 556 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01987|LGG_01987|Amino; #N/A

1042  hypothetical protein 5 40 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1043  putative LPS biosynthesis relatedglycosyltransferase 9 304 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1044  ammonium transporter family protein 40 361 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ammonium transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00029|LGG_00029|Ammonium; #N/A

1045  FIG00749571: hypothetical protein 10 273 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1046  Metallo-dependent hydrolases, subgroup B 40 373 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydroorotase Lactobacillus paracasei LGG_02709|dho|Amidohydrolase #N/A

1047  hypothetical protein 17 64 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus faecium LGG_02703|LGG_02703|Conserved; #N/A

1048  hypothetical protein 3 981 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_0649 
Lactobacillus casei LOCK919 #N/A

1049  FIG086557: Conjugation related protein 7 73 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 conjugal transfer protein Lactobacillus paracasei #N/A

1050  hypothetical protein 7 87 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1051  hypothetical protein 7 123 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1052  Alanine racemase (EC 5.1.1.1)/EC number=5.1.1.1 40 379 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alanine racemase Lactobacillus zeae LGG_02536|alr|Alanine; #N/A

1053  tRNA dihydrouridine synthase B (EC 1.-.-.-) 40 333 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA-dihydrouridine synthase Lactobacillus zeae LGG_02509|dusB|tRNA-dihydrouridine; #N/A

1054  hypothetical protein 2 197 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1055  Putative uncharacterized protein 10 47 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein N219_12740 
Lactobacillus fermentum MTCC 

8711
#N/A

1056  hypothetical protein 3 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 #N/A #N/A

1057  putative inner membrane protein 21 199 #N/A 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02100|LGG_02100|Conserved; #N/A

1058  Late competence protein ComEC, DNA transport 40 734 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 metallo-beta-lactamase Lactobacillus zeae LGG_01335|comEc|Hydrolase; #N/A

1059  Alpha-mannosidase (EC 3.2.1.24)/EC number=3.2.1.24 6 869 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 0 family 38 glycosylhydrolase Lactobacillus casei #N/A

1060  2-dehydro-3-deoxygluconate kinase (EC2.7.1.45) 40 323 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2-dehydro-3-deoxygluconokinase Lactobacillus zeae
LGG_00053|kdgK|2-dehydro-3-

deoxygluconokinase
#N/A

1061
 Type I restriction-modification system,specificity subunit S (EC 

3.1.21.3)
4 419 #N/A 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

type I restriction-modification 

system, specificity subunit S 
Lactobacillus paracasei #N/A

1062  FIG00744936: hypothetical protein 40 60 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00198|LGG_00198|Conserved; #N/A

1063  hypothetical protein 40 129 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_0216 Lactobacillus casei str. Zhang LGG_00219|LGG_00219|Putative; #N/A

1064  DNA-damage-inducible gene toxin-antitoxin Klimina 11 93 #N/A 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 DNA-damage-inducible protein 
Lactobacillus kefiranofaciens 

ZW3
#N/A

1065  replication protein A2 7 59 #N/A 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 replication protein A2 Lactobacillus paracasei #N/A

1066  hypothetical protein 6 42 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 #N/A #N/A

1067  Phosphoribosylformylglycinamidine cyclo-ligase(EC 6.3.3.1) 40 336 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphoribosylaminoimidazole 

synthetase 
Lactobacillus zeae

LGG_01807|purM|Phosphoribosylformylglyci

namidine;
#N/A

1068  mobile element protein 17 403 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus ruminis LGG_01729|is46|Transposase,; #N/A

1069  hypothetical protein 2 62 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_01730|LGG_01730|Putative; #N/A

1070  hypothetical protein 3 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1071  Transcriptional regulator, TetR family 5 223 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 TetR family transcriptional regulator Lactobacillus casei #N/A

1072  hypothetical protein 3 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1073  hypothetical protein 4 289 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1074
 Branched-chain amino acid transport ATP-bindingprotein LivF 

(TC 3.A.1.4.1)
40 239 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

amino acid ABC transporter 

ATPase 
Lactobacillus zeae #N/A

1075  DNA-directed RNA polymerase alpha subunit (EC2.7.7.6) 40 312 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DNA-directed RNA polymerase 

subunit alpha 
Lactobacillus casei ATCC 334 LGG_02461|rpoA|DNA-directed; #N/A

1076  SSU ribosomal protein S3p (S3e) 40 220 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S3 Lactobacillus zeae LGG_02481|rpsC|SSU/30S; #N/A

1077
 Ribosomal large subunit pseudouridine synthaseB (EC 

4.2.1.70)
40 248 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pseudouridylate synthase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01382|rluB|Ribosomal; #N/A

1078  hypothetical protein 40 76 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_0022 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00008|LGG_00008|Conserved; #N/A

1079  FIG00745194: hypothetical protein 40 147 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01578|LGG_01578|Conserved; #N/A

1080  Lipoate-protein ligase A 40 337 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lipoate-protein ligase A Lactobacillus casei str. Zhang LGG_01479|lplA|Lipoate-protein; #N/A

1081  Uracil permease 40 435 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uracil transporter Lactobacillus zeae LGG_01460|uraA|Uracil; #N/A

1082
 Imidazole glycerol phosphate synthaseamidotransferase 

subunit (EC 2.4.2.-)
40 208 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

imidazole glycerol phosphate 

synthase subunit 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01440|hisH|Imidazole; #N/A

1083  Phosphoribosyl-AMP cyclohydrolase (EC3.5.4.19) 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphoribosyl-AMP 

cyclohydrolase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01437|hisI|Phosphoribosyl-AMP; #N/A

1084
 4-Hydroxy-2-oxoglutarate aldolase (EC 4.1.3.16)/ 2-dehydro-3-

deoxyphosphogluconate aldolase (EC
20 208 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

2-dehydro-3-

deoxyphosphogluconate aldolase 
Lactobacillus zeae

LGG_02668|kdgA|2-dehydro-3-

deoxyphosphogluconate;
#N/A

1085  FIG00746552: hypothetical protein 40 143 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid decarboxylase Lactobacillus malefermentans LGG_02660|LGG_02660|Conserved; #N/A

1086  transcription regulator 40 299 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus parabrevis LGG_02659|LGG_02659|Transcriptional; #N/A

1087  FIG00745034: hypothetical protein 24 304 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, mannose-specific IIAB 

component 
Lactobacillus paracasei LGG_02653|pts|PTS; #N/A

1088  Transcriptional regulator, xre family 40 216 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus zeae LGG_02376|LGG_02376|Transcriptional; #N/A

1089  FIG00747444: hypothetical protein 40 226 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00327|LGG_00327|Conserved; #N/A

1090
 phosphoenolpyruvate-dependent sugarphosphotransferase 

system EIIC, probable mannose
40 304 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS family 

mannose/fructose/sorbose porter 

component IIC 

Lactobacillus paracasei LGG_00338|manC|PTS; #N/A

1091  PTS system, cellobiose-specific IIA component(EC 2.7.1.69) 40 105 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS lactose transporter subunit IIA Lactobacillus zeae LGG_00355|chbA|PTS; #N/A

1092  Ribose operon repressor 40 342 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LacI family transcription regulator Lactobacillus zeae LGG_00372|rbsR|Transcriptional; #N/A

1093  FIG00747754: hypothetical protein 26 468 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 C4-dicarboxylate transporter Lactobacillus casei BL23 #N/A

1094  hypothetical protein 3 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1095  Methionine ABC transporter substrate-bindingprotein 38 285 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
metal ion ABC transporter substrate-

binding protein/surface antigen 
Lactobacillus casei ATCC 334 LGG_00500|metQ|ABC; #N/A

1096  Programmed cell death antitoxin MazE 40 72 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus parabrevis LGG_00523|LGG_00523|Conserved; #N/A

1097  FIG00748263: hypothetical protein 8 463 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1098  Mn-dependent transcriptional regulator MntR 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Cro/Cl family transcriptional 

regulator 
Lactobacillus zeae LGG_00759|sirR|Iron-dependent; #N/A

1099  Malolactic regulator 40 344 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LysR family transcriptional regulator Lactobacillus zeae LGG_00725|mleR|Malolactic; #N/A

1100  FIG00742573: hypothetical protein 40 157 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_07960 Lactobacillus casei BL23 LGG_00718|LGG_00718|Putative; #N/A

1101  FIG00747084: hypothetical protein 6 240 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1102  hypothetical protein 22 44 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1103  FIG00744337: hypothetical protein 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01276|LGG_01276|Conserved; #N/A

1104  PrtP lactocepin fifth largest protein 40 1985 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 serine protease 
Lactobacillus casei subsp. casei 

ATCC 393
YES

1105  Naphthoate synthase (EC 4.1.3.36)/EC number=4.1.3.36 2 273 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 dihydroxynaphthoic acid synthetase Lactobacillus paracasei #N/A

1106  O-succinylbenzoic acid--CoA ligase (EC6.2.1.26) 2 474 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O-succinylbenzoate-CoA ligase 
Lactobacillus fermentum IFO 

3956
#N/A

1107  Integral membrane protein 40 122 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00166|LGG_00166|Conserved; #N/A

1108  FIG00751167: hypothetical protein 29 253 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

1109  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1110  Phosphoglycerate kinase (EC 2.7.2.3)/EC number=2.7.2.3 40 396 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate kinase Lactobacillus zeae LGG_00934|pgk|Phosphoglycerate; #N/A

1111  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 764 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-galactosidase Lactobacillus zeae LGG_01001|galA|Alpha-galactosidase; #N/A

1112  Bactoprenol glucosyl transferase (EC 2.4.1.-) 40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase-like protein Lactobacillus casei ATCC 334 LGG_01069|gtrB|Glycosyl; #N/A

1113  Malolactic regulator 40 183 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2048 Lactobacillus casei str. Zhang LGG_00926|LGG_00926|Conserved; #N/A



1114  hypothetical protein 17 42 #N/A 0 0 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1115  Glyoxalase family protein 40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ring-cleavage extradiol 

dioxygenase 
Lactobacillus zeae LGG_01166|LGG_01166|Ring-cleavage; #N/A

1116  FIG00743622: hypothetical protein 40 116 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01970|LGG_01970|Conserved; #N/A

1117  Transcriptional regulator, TetR family 40 210 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei LGG_01932|LGG_01932|Transcriptional; #N/A

1118  FIG00743761: hypothetical protein 40 538 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter permease 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01931|LGG_01931|Exporter; #N/A

1119
 FIG001454: Transglutaminase-like enzymes,putative cysteine 

proteases
40 732 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transglutaminase Lactobacillus zeae LGG_02868|LGG_02868|Membrane; #N/A

1120  DNA repair protein RadA 40 454 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA repair protein RadA Lactobacillus zeae LGG_02340|radA|DNA; #N/A

1121  rRNA methylase 40 260 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rRNA methyltransferase Lactobacillus zeae LGG_02324|rlmB|RNA; #N/A

1122  hypothetical protein 20 39 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1123  Putative pheromone precursor lipoprotein 40 302 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02307|cad|Lipoprotein; #N/A

1124  FIG00748275: hypothetical protein 33 40 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 #N/A #N/A

1125  hypothetical protein 4 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

1126
 Predicted L-lactate dehydrogenase, Fe-Soxidoreductase 

subunit YkgE
40 260 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oxidoreductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02071|ykgE|Cysteine-rich; #N/A

1127  hypothetical protein 12 166 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein MPD5_1646 Melissococcus plutonius DAT561 #N/A

1128  Arsenate reductase (EC 1.20.4.1)/EC number=1.20.4.1 40 150 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ArsR family transcriptional regulator Lactobacillus zeae LGG_01792|spxA|Arsenate; #N/A

1129  Glucosyltransferase (side chain biosynthesis)(EC 2.4.1.-) 16 458 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01993|LGG_01993|Conserved; #N/A

1130  Dipeptidase (EC 3.4.-.-) 40 480 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dipeptidase Lactobacillus casei str. Zhang LGG_01972|pepD|Dipeptidase; #N/A

1131  Oligopeptide transport ATP-binding protein OppD(TC 3.A.1.5.1) 40 354 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
peptide ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_01941|oppD|ABC; #N/A

1132  Lysine-specific permease 40 487 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00472|lysP|Lysine-specific; #N/A

1133  UPF0118 membrane protein YrrI 40 392 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01827|yueF|Conserved; #N/A

1134  Cysteinyl-tRNA synthetase related protein 40 189 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_19540 Lactobacillus casei W56 LGG_01830|groEL|chaperonin; #N/A

1135  Galactofuranose transferase 10 354 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Galactofuranose transferase Lactobacillus casei LOCK919 #N/A

1136  YjbH-like, GTP pyrophosphokinase domain 40 211 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative dithiol-disulfide isomerase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00863|LGG_00863|Dithiol-disulfide; #N/A

1137  Lipoteichoic acid synthase LtaS Type IIa 40 697 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycerol phosphate lipoteichoic acid 

synthase 
Lactobacillus zeae LGG_00830|ltaS|Sulfatase #N/A

1138  amino acid ABC transporter, amino acid-bindingprotein 40 270 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
amino acid ABC transporter 

substrate binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01272|glnH|ABC; #N/A

1139  Alpha-L-Rha alpha-1,3-L-rhamnosyltransferase(EC 2.4.1.-) 18 231 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative glycosyltransferase Lactobacillus paracasei LGG_00280|welB|alpha-L-Rha; #N/A

1140  FIG00746410: hypothetical protein 18 456 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00278|LGG_00278|Conserved; #N/A

1141  Hydrolase (HAD superfamily), YqeK 40 199 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01735|yqeK|Hydrolase; #N/A

1142  Acetyltransferase 38 214 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus casei LGG_00360|yhbS|Acetyltransferase #N/A

1143  ABC transporter ATP-binding protein 40 252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter, ATP-binding 

protein 

Leuconostoc kimchii IMSNU 

11154
LGG_02623|drrA|ABC; #N/A

1144  Exopolyphosphatase (EC 3.6.1.11)/EC number=3.6.1.11 40 313 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exopolyphosphatase Lactobacillus zeae LGG_02599|ppx|Exopolyphosphatase #N/A

1145  FIG00743387: hypothetical protein 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02552|LGG_02552|Conserved; #N/A

1146  hypothetical protein 26 48 #N/A 0 0 1 0 1 0 0 1 1 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 #N/A #N/A

1147
 uncharacterized membrane-bound proteinconserved in 

bacteria
40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00248|LGG_00248|Conserved; #N/A

1148  neutral endopeptidase 40 634 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase M13 Lactobacillus zeae LGG_01478|pepO|Endopeptidase; #N/A

1149  Alpha-L-fucosidase (EC 3.2.1.51)/EC number=3.2.1.51 24 423 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei
LGG_02652|LGG_02652|Alpha-L-

fucosidase;
#N/A

1150
 Putative carbohydrate PTS system, IIC component(EC 

2.7.1.69)
21 460 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system galactitol-specific 

transsporter subunit IIC 
Lactobacillus casei BL23 #N/A

1151  FIG00748105: hypothetical protein 40 223 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02795|LGG_02795|Conserved; #N/A

1152  FIG00750099: hypothetical protein 40 139 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02076|LGG_02076|Conserved; #N/A

1153  transport protein (putative) 40 423 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter Lactobacillus zeae LGG_02839|upsA|Transportation; #N/A

1154  hypothetical protein 12 53 #N/A 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_01028|LGG_01028|Putative; #N/A

1155  SSU ribosomal protein S7p (S5e) 40 156 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S7 Lactobacillus casei LC2W LGG_02494|rpsG|SSU/30S; #N/A

1156  FIG00746973: hypothetical protein 12 353 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NAD/NADP octopine/nopaline 

dehydrogenase 
Lactobacillus casei LGG_00477|LGG_00477|Opine/octopine; #N/A

1157  Transcriptional regulator ctsR 40 155 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 CtsR family transcriptional regulator Lactobacillus zeae LGG_02500|ctsR|Transcriptional; #N/A

1158
 Oligopeptide ABC transporter, periplasmicoligopeptide-binding 

protein OppA (TC 3.A.1.5.1)
40 597 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

peptide ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_01652|oppA|ABC; #N/A

1159  class II aldolase/adducin domain protein 40 260 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative aldolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02681|LGG_02681|Class; #N/A

1160  mobile element protein 13 165 #N/A 0 0 0 0 1 0 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 putative transposase Lactobacillus paracasei LGG_00236|is8|Transposase,; #N/A

1161  membrane-bound protease, CAAX family 40 225 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CAAX amino terminal protease self- 

immunity family protein 
Lactobacillus paracasei LGG_00021|LGG_00021|Abortive; #N/A

1162  Malolactic enzyme (EC 1.-.-.-) 40 555 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 malate dehydrogenase Lactobacillus zeae LGG_00726|sfcA|Malic; #N/A

1163  Alcohol dehydrogenase (EC 1.1.1.1) 40 868 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
bifunctional acetaldehyde-

CoA/alcohol dehydrogenase 
Lactobacillus zeae LGG_00757|adhE|Aldehyde-alcohol; #N/A

1164  FIG009886: phosphoesterase 40 174 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphodiesterase Lactobacillus zeae LGG_00783|xerD|Phosphoesterase #N/A

1165  hypothetical protein 40 53 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01058|LGG_01058|Putative; #N/A

1166
 PTS system, fructose-specific IIA component (EC2.7.1.69) / 

PTS system, fructose-specific IIB component
27 366 #N/A 1 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 PTS system transporter subunit IIC Enterococcus hirae ATCC 9790 #N/A

1167  FIG00629163: hypothetical protein galactitol PTS 8 93 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative PTS system IIB component Lactobacillus paracasei LGG_00401|ulaB|PTS; #N/A

1168  FIG00746942: hypothetical protein 40 248 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01081|LGG_01081|Conserved; #N/A

1169  hypothetical protein 4 46 #N/A 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1170  FIG01289464: hypothetical protein 18 218 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 phage protein Lactobacillus paracasei LGG_01128|LGG_01128|Phage-related; #N/A

1171  minor capsid protein 15 337 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 phage coat protein Lactobacillus paracasei LGG_01129|gpG|Phage-related; #N/A

1172  phage tape measure 18 1029 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 putative phage minor tail protein Lactobacillus paracasei LGG_01137|LGG_01137|Putative; #N/A

1173  mobile element protein 40 412 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transposase Lactobacillus coryniformis LGG_01153|is38|Transposase,; #N/A

1174
 ABC-type multidrug transport system, ATPase andpermease 

component
40 576 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

multidrug ABC transporter ATP-

binding and permease components 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01163|ycfI|ABC; #N/A

1175  Methionine ABC transporter permease protein 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_01198|metI|ABC; #N/A

1176  FIG00753474: hypothetical protein 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_01232|LGG_01232|Conserved; #N/A

1177  hypothetical protein 7 55 #N/A 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1178  hypothetical protein 40 504 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative melibiose symporter 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02432|LGG_02432|Transporter,; #N/A

1179  Glutamine synthetase type I (EC 6.3.1.2)/EC number=6.3.1.2 40 446 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamine synthetase Lactobacillus zeae LGG_01696|glnA|Glutamine; #N/A

1180  FIG00744925: hypothetical protein 40 351 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2336 Lactobacillus casei str. Zhang LGG_02375|LGG_02375|Conserved; #N/A

1181  FIG00746908: hypothetical protein 40 94 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

1182  FIG00743676: hypothetical protein 40 371 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBPG_02227 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_02320|LGG_02320|Conserved; #N/A

1183  Iron-sulfur cluster-binding protein 40 380 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 iron-sulfur cluster-binding protein Lactobacillus zeae LGG_02221|yhbA|Iron-sulfur; #N/A

1184  FIG00747338: hypothetical protein 40 59 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02213|LGG_02213|Conserved; #N/A

1185  FIG00745865: hypothetical protein 40 78 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02211|LGG_02211|Conserved; #N/A

1186  CRISPR-associated protein Cas2 24 101 #N/A 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 CRISPR-associated protein Lactobacillus casei str. Zhang LGG_02202|cas2|CRISPR-associated; #N/A

1187
 ATPase component of general energizing moduleof ECF 

transporters
40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

cobalt ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_02457|cbiO|ABC; #N/A

1188  Cysteine synthase (EC 2.5.1.47)/EC number=2.5.1.47 40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cysteine synthase Lactobacillus zeae LGG_00568|cysK|Cysteine; #N/A

1189  Branched-chain amino acid transport systemcarrier protein 40 463 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
branched-chain amino acid 

transport system carrier protein 
Lactobacillus casei LGG_00575|brnQ|Branched-chain; #N/A

1190  FIG01115830: hypothetical protein 20 172 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 membrane protein Streptococcus sp. BS35b LGG_00087|LGG_00087|Conserved; #N/A

1191  Malolactic regulator 40 84 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_0567 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02939|LGG_02939|Conserved; #N/A

1192  Nitrogen regulatory protein P-II 40 612 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative oxidoreductase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_00211|LGG_00211|FAD(NAD)-

dependent;
#N/A

1193  protein of unknown function DUF395, YeeE/YedE 22 447 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_0171 Lactobacillus casei str. Zhang LGG_00176|LGG_00176|Conserved; #N/A

1194  hypothetical protein 4 51 #N/A 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1195  ribosomal protein L7Ae family protein 40 99 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribosomal protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01613|ylxQ|Ribosomal; #N/A

1196  Signal recognition particle, subunit Ffh SRP54(TC 3.A.5.1.1) 40 504 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal recognition particle Lactobacillus zeae LGG_01644|ffh|Signal; #N/A

1197  hypothetical protein 39 40 #N/A 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1198  Biotin carboxylase of acetyl-CoA carboxylase(EC 6.3.4.14) 40 460 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
acetyl-CoA carboxylase biotin 

carboxylase subunit 
Lactobacillus zeae LGG_02112|accC|Acetyl-CoA; #N/A

1199  hypothetical protein 40 37 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02013|LGG_02013|Conserved; #N/A

1200  Glutamate transport membrane-spanning protein 40 220 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
amino acid ABC transporter 

permease component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02006|glnP|ABC; #N/A

1201  ATP-dependent protease HslV (EC 3.4.25.-) 40 174 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-dependent protease peptidase 

subunit 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01414|hslV|ATP-dependent; #N/A

1202  FIG006988: Lipase/Acylhydrolase with GDSL-likemotif 40 281 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative lysophospholipase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_01401|LGG_01401|Lipase/acylhydrola

se
#N/A

1203  Inosose dehydratase (EC 4.2.1.44)/EC number=4.2.1.44 40 298 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 inosose dehydratase Lactobacillus zeae LGG_00268|iolE|Myo-inosose; #N/A

1204  sugar transport protein 18 459 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 major facilitator transporter Lactobacillus zeae #N/A

1205
 Dihydrodipicolinate synthase (EC 4.2.1.52)/EC 

number=4.2.1.52
19 299 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 dihydrodipicolinate synthase Lactobacillus casei #N/A

1206  Hydrolase (HAD superfamily) 40 275 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00492|LGG_00492|Hydrolase; #N/A

1207  ABC transporter, ATP-binding protein 40 291 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-binding component of an ABC 

superfamily transporter 
Lactobacillus paracasei LGG_02318|stpA|ABC; #N/A

1208  putative replication protein 6 265 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 replication protein Lactobacillus zeae #N/A



1209  putative endonuclease 4 112 #N/A 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1210  FIG00754149: hypothetical protein 3 180 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 phage protein Lactobacillus casei #N/A

1211  hypothetical protein 9 99 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 hypothetical protein Lactobacillus paracasei #N/A

1212  DinG family ATP-dependent helicase YoaA 40 933 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA helicase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01495|dinG|DNA; #N/A

1213  Cardiolipin synthetase (EC 2.7.8.-) 40 489 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cardiolipin synthase Lactobacillus zeae LGG_01469|cls|Cardiolipin; #N/A

1214  hypothetical protein 40 308 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein, partial Lactobacillus paracasei LGG_01449|LGG_01449|Putative; #N/A

1215  hypothetical protein 8 60 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 #N/A #N/A

1216  Protein export cytoplasm protein SecA ATPase 40 131 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus casei LGG_01431|LGG_01431|Acetyltransferase #N/A

1217  hypothetical protein 26 37 #N/A 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1218  hypothetical protein 16 1187 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

1219  FIG00742174: hypothetical protein 40 322 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01206|LGG_01206|Conserved; #N/A

1220  Iron-sulfur cluster assembly protein SufD 40 343 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_01200|sufD|ABC; #N/A

1221  FIG00747117: hypothetical protein 40 179 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00228|LGG_00228|Conserved; #N/A

1222
 Catalyzes the cleavage ofp-aminobenzoyl-glutamate to p-

aminobenzoate and
40 404 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

metal-dependent 

amidase/aminoacylase/carboxypept

idase 

Lactobacillus casei ATCC 334 LGG_02931|amaA|Carboxypeptidase,; #N/A

1223  FIG002958: hypothetical protein 40 70 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA-binding protein Lactobacillus zeae LGG_00003|yaaA|S4; #N/A

1224  FIG00745907: hypothetical protein 40 54 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00224|LGG_00224|Putative; #N/A

1225  FIG00753303: hypothetical protein 7 51 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 #N/A #N/A

1226  hypothetical protein 40 40 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01819|LGG_01819|Putative; #N/A

1227  cell surface protein precursor 40 351 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell surface protein Lactobacillus zeae #N/A

1228  Iojap protein 40 119 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Iojap-related protein Lactobacillus zeae LGG_01734|yqeL|Iojap-related; #N/A

1229  Nudix dNTPase DR1776 (EC 3.6.1.-) 40 155 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NUDIX hydrolase Lactobacillus zeae
LGG_00207|LGG_00207|Phosphohydrolase,

;
#N/A

1230  Phosphate:acyl-ACP acyltransferase PlsX 40 341 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
fatty acid/phospholipid synthesis 

protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01659|plsX|Fatty; #N/A

1231
 Oligopeptide transport system permease proteinOppC (TC 

3.A.1.5.1)
40 303 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

dipeptide/oligopeptide/nickel ABC 

transporter permease 
Lactobacillus casei ATCC 334 LGG_01653|oppC|ABC; #N/A

1232  LSU ribosomal protein L19p 40 164 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L19 Lactobacillus casei W56 LGG_01639|rplS|LSU/50S; #N/A

1233  Prolyl-tRNA synthetase (EC 6.1.1.15)/EC number=6.1.1.15 40 576 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 prolyl-tRNA synthetase Lactobacillus zeae LGG_01618|proS|Prolyl-tRNA; #N/A

1234  FIG00744846: hypothetical protein 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02393|LGG_02393|Conserved; #N/A

1235  FIG00751765: hypothetical protein 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02394|LGG_02394|Conserved; #N/A

1236  Cation transport ATPase 40 905 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cation-transporting ATPase Lactobacillus zeae LGG_02412|ctpF|Cation-transporting; #N/A

1237  Cobalt-zinc-cadmium resistance protein 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cobalt-zinc-cadmium resistance 

protein 
Lactobacillus casei LGG_02417|LGG_02417|Cation; #N/A

1238  hypothetical protein 14 98 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1239  SSU ribosomal protein S11p (S14e) 40 129 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S11 Lactobacillus coryniformis LGG_02462|rpsK|SSU/30S; #N/A

1240  Transcriptional regulator, ArsR family 4 366 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus kisonensis #N/A

1241  Protein required for the initiation of celldivision 40 121 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsL Lactobacillus zeae LGG_01279|ftsL|Cell; #N/A

1242
 UDP-N-acetylglucosamine--N-acetylmuramyl-(pentapeptide) 

pyrophosphoryl-undecaprenol
40 363 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 N-acetylglucosaminyl transferase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1243  FIG001583: hypothetical protein, contains 40 259 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA-binding protein Lactobacillus zeae LGG_01289|ylmH|RNA-binding; #N/A

1244
 PTS system, beta-glucoside-specific IIBcomponent (EC 

2.7.1.69) / PTS system,
40 611 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS beta-glucoside transporter 

subunit IIABC 
Lactobacillus paracasei LGG_01065|bglH|PTS; #N/A

1245  hypothetical protein 2 196 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 phage protein Lactobacillus casei #N/A

1246  unknown 2 67 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1247  hypothetical protein 8 73 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei #N/A

1248  Lj928 prophage protein 18 124 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei LGG_01130|LGG_01130|Phage-related; #N/A

1249  hypothetical protein 4 38 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1250  hypothetical protein 2 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1251  FIG00746822: hypothetical protein 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00993|LGG_00993|Conserved; #N/A

1252  Oligoendopeptidase F 40 601 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oligoendopeptidase Lactobacillus zeae LGG_00984|pepF|Oligoendopeptidase; #N/A

1253  Acetyltransferase (GNAT family) SAS0976 40 190 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus zeae LGG_00955|LGG_00955|Acetyltransferase,; #N/A

1254  FIG00743082: hypothetical protein 16 100 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_0932 Lactobacillus casei str. Zhang #N/A

1255  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1256  Cytoplasmic hypothetical protein DUF199 40 315 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00929|yvcL|Conserved; #N/A

1257  FIG00748333: hypothetical protein 25 789 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
lipoprotein release ABC-type 

transport system 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

1258  Two-component response regulator 25 215 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei #N/A

1259  hypothetical protein 26 38 #N/A 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 1 0 1 0 0 1 1 1 1 #N/A #N/A

1260  LSU ribosomal protein L11p (L12e) 40 141 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L11 Lactobacillus casei ATCC 334 LGG_02289|rplK|LSU/50S; #N/A

1261  hypothetical protein 4 39 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1262  ErfK/YbiS/YcfS/YnhG family protein, putative 40 456 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae
LGG_02524|LGG_02524|ErfK/YbiS/YcfS/Yn

hG;
#N/A

1263  oxidoreductase, Gfo/Idh/MocA family spcA/B operon 28 334 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative oxidoreductase Lactobacillus casei LGG_01582|LGG_01582|Oxidoreductase #N/A

1264  hypothetical protein 4 96 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 putative ABC-type transport system 
Bacillus amyloliquefaciens 

subsp. plantarum YAU B9601-Y2
#N/A

1265  glucosylceramidase 26 525 #N/A 1 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O-Glycosyl hydrolase 30 family 

protein 
Lactobacillus paracasei #N/A

1266  hypothetical protein 4 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 #N/A #N/A

1267
 Osmotically activated L-carnitine/choline ABCtransporter, 

permease protein OpuCB
40 209 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 choline ABC transporter permease Lactobacillus zeae

LGG_00077|opuCb|Binding-protein-

dependent;
#N/A

1268  Guanine-hypoxanthine permease 40 485 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 guanine permease Lactobacillus zeae LGG_00168|pbuO|Xanthine/uracil; #N/A

1269  CoA-disulfide reductase (EC 1.8.1.14)/EC number=1.8.1.14 22 567 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 NADH oxidase Lactobacillus casei str. Zhang LGG_00175|naoX|Pyridine; #N/A

1270  hypothetical protein 2 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1271  phage endolysin 29 394 #N/A 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1
Phage lysin, 1,4-beta-N-

acetylmuramidase 
Lactobacillus paracasei LGG_01519|LGG_01519|Phage-related; #N/A

1272  OsmC/Ohr family protein 40 146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_07010 Lactobacillus casei W56 LGG_00611|LGG_00611|Redox; #N/A

1273  Uridine phosphorylase (EC 2.4.2.3)/EC number=2.4.2.3 20 247 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uridine phosphorylase Lactobacillus casei BL23 #N/A

1274  hypothetical protein 2 44 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1275  FIG00749676: hypothetical protein 40 118 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02548|LGG_02548|Conserved; #N/A

1276
 4-diphosphocytidyl-2-C-methyl-D-erythritolkinase (EC 

2.7.1.148)
40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4-diphosphocytidyl-2-C-methyl-D-

erythritol kinase 
Lactobacillus paracasei

LGG_02568|ispE|4-diphosphocytidyl-2-C-

methyl-D-erythritol;
#N/A

1277  hypothetical protein 5 37 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

1278  Galactose mutarotase related enzyme 40 293 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 galactose mutarotase Lactobacillus zeae LGG_02577|yqhA|Galactose; #N/A

1279  Predicted metal-dependent membrane protease 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protease Lactobacillus zeae LGG_02625|LGG_02625|Metal-dependent; #N/A

1280
 PTS system, galactose-inducible IIB component(EC 2.7.1.69) / 

PTS system, galactose-inducible IIC
40 660 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS fructose transporter subunit 

IIABC 
Lactobacillus zeae LGG_02647|tagT|PTS; #N/A

1281  Predicted dinucleotide-binding enzyme 40 205 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dinucleotide-binding enzyme Lactobacillus paracasei LGG_01925|LGG_01925|NADP; #N/A

1282  hydrolase of the alpha/beta superfamily 40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative cell surface hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02907|ybcH|Hydrolase; #N/A

1283
 Dihydrodipicolinate synthase (EC 4.2.1.52)/EC 

number=4.2.1.52
40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_30770 Lactobacillus casei BL23 LGG_02884|LGG_02884|PEP; #N/A

1284  Distant homolog of hypothetical protein SA 21 40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02810|LGG_02810|Conserved; #N/A

1285  PTS system, IIC component 40 277 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS sorbose transporter subunit IIC Lactobacillus zeae LGG_02779|levF|PTS; #N/A

1286  Nudix-related transcriptional regulator NrtR 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ADP-ribose pyrophosphatase Lactobacillus paracasei LGG_02763|LGG_02763|ADP-ribose; #N/A

1287  MutT/nudix family protein 40 209 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Putative ADP-ribose 

pyrophosphatase yjhB 
Lactobacillus paracasei LGG_02759|yjhB|Phosphohydrolase,; #N/A

1288  Transcriptional regulator 40 239 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus paracasei LGG_02739|LGG_02739|Transcriptional; #N/A

1289  hypothetical protein 5 158 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1290  FIG00745927: hypothetical protein 40 116 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00723|yeaO|Conserved; #N/A

1291  FIG00747967: hypothetical protein 40 116 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00734|LGG_00734|Conserved; #N/A

1292  Predicted permease 40 250 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00544|LGG_00544|Conserved; #N/A

1293  Holliday junction DNA helicase RuvA 40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Holliday junction DNA helicase 

RuvA 
Lactobacillus zeae LGG_00752|ruvA|Holliday; #N/A

1294  Lysophospholipase L1 related esterase 40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 esterase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_01013|LGG_01013|Lysophospholipase

;
#N/A

1295  short chain dehydrogenase 9 205 #N/A 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 short chain dehydrogenase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1296  Valyl-tRNA synthetase (EC 6.1.1.9)/EC number=6.1.1.9 40 901 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 valyl-tRNA synthetase Lactobacillus casei LGG_01261|valS|Valyl-tRNA; #N/A

1297  hypothetical protein 2 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1298  ABC transporter, ATP-binding protein 40 295 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative multidrug ABC transporter 

ATP-binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02245|LGG_02245|ABC; #N/A

1299  hypothetical protein 10 62 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 0 1 0 1 1 0 1 #N/A #N/A

1300  hypothetical protein 23 47 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

1301  Adenosine deaminase (EC 3.5.4.4)/EC number=3.5.4.4 40 339 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 adenosine deaminase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02210|add|Adenosine; #N/A

1302  FIG00750667: hypothetical protein 23 776 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative glycerophosphotransferase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1303  PutativeN-acetylgalactosaminyl-diphosphoundecaprenol 23 251 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyl transferase family 2 Lactobacillus zeae #N/A

1304  hypothetical protein 1 72 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein BN194_25940 Lactobacillus casei W56 #N/A

1305  Integrase 19 308 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 integrase 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

1306  hypothetical protein 15 53 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 1 1 0 0 1 0 1 1 1 1 1 0 0 0 0 #N/A #N/A

1307
 Dolichol-phosphate mannosyltransferase (EC2.4.1.83) in lipid-

linked oligosaccharide synthesis
18 417 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 glycosyltransferase family 2 Lactobacillus rossiae #N/A



1308  Protoporphyrinogen IX oxidase, novel form, HemJ(EC 1.3.-.-) 40 413 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02132|LGG_02132|Conserved; #N/A

1309  Homoserine kinase (EC 2.7.1.39)/EC number=2.7.1.39 40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 homoserine kinase Lactobacillus zeae LGG_02153|thrB|Homoserine; #N/A

1310  PTS system, galactitol-specific IIA component(EC 2.7.1.69) 11 151 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1
phosphotransferase system 

galacitol-specific IIA domain-

containing protein 

Lactobacillus paracasei #N/A

1311  Beta-glucoside bgl operon antiterminator, BglGfamily 40 290 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription antiterminator BglG Lactobacillus zeae LGG_02194|blgG|Beta-glucoside; #N/A

1312  Sorbitol-6-phosphate 2-dehydrogenase (EC1.1.1.140) 40 267 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
sorbitol-6-phosphate 2-

dehydrogenase 
Lactobacillus zeae LGG_00342|srlD|Sorbitol-6-phosphate; #N/A

1313  hypothetical protein 5 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0 #N/A #N/A

1314  Hydrolase (HAD superfamily) 40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HAD superfamily hydrolase Lactobacillus casei LGG_01031|LGG_01031|Hydrolase; #N/A

1315  Phosphoglycerate mutase family protein 40 252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate mutase Lactobacillus zeae LGG_01161|pgm|Phosphoglycerate; #N/A

1316  FIG00742815: hypothetical protein 40 73 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01191|LGG_01191|Conserved; #N/A

1317  ABC-type multidrug transport system, ATPasecomponent 40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter ATP-

binding protein 
Lactobacillus paracasei LGG_01227|bcrA|ABC; #N/A

1318  sensor histidine kinase 40 546 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus paracasei LGG_01237|desR|Two-component; #N/A

1319  Cysteine desulfurase (EC 2.8.1.7)/EC number=2.8.1.7 40 385 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cysteine desulfurase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1320
 5'-methylthioadenosine nucleosidase (EC3.2.2.16) / S-

adenosylhomocysteine nucleosidase (EC
40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5'-methylthioadenosine/S-

adenosylhomocysteine 

nucleosidase 

Lactobacillus zeae
LGG_01299|mtnN|5'-methylthioadenosine/S-

adenosylhomocysteine;
#N/A

1321  tRNA nucleotidyltransferase (EC 2.7.7.21) (EC2.7.7.25) 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
tRNA nucleotidyltransferase/poly(A) 

polymerase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01394|cca|tRNA; #N/A

1322  FIG00744866: hypothetical protein 40 151 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01395|LGG_01395|Conserved; #N/A

1323  FIG00749197: hypothetical protein 29 71 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative membrane protein Lactobacillus paracasei #N/A

1324  FIG00746758: hypothetical protein 40 483 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_01472|LGG_01472|Transcriptional; #N/A

1325  fhu operon transcription regulator 40 296 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01476|hypR|Transcriptional; #N/A

1326
 Isopentenyl-diphosphate delta-isomerase,FMN-dependent (EC 

5.3.3.2)
40 344 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

isopentenyl pyrophosphate 

isomerase 
Lactobacillus zeae LGG_01500|fni|Isopentenyl-diphosphate; #N/A

1327  Putative tRNA-m1A22 methylase 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SAM-dependent methyltransferase Lactobacillus zeae LGG_01510|yqfN|SAM-dependent; #N/A

1328
 uncharacterized ABC-type transport system,permease 

component
37 502 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

permease component of an ABC 

superfamily transporter 
Lactobacillus casei LGG_01563|LGG_01563|ABC; #N/A

1329  hypothetical protein 2 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1330  spcA/B operon 29 913 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_01591|LGG_01591|Conserved; #N/A

1331  Single-stranded-DNA-specific exonuclease RecJ(EC 3.1.-.-) 40 764 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
single-stranded DNA-specific 

exonuclease 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01598|recJ|Single-stranded-DNA-

specific;
#N/A

1332  Chaperone protein DnaK 40 619 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 chaperone protein DnaK 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01604|dnaK|Chaperone; #N/A

1333  Exodeoxyribonuclease VII small subunit (EC3.1.11.6) 40 75 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
exodeoxyribonuclease VII small 

subunit 
Lactobacillus zeae LGG_01681|xseB|Exodeoxyribonuclease; #N/A

1334
 tRNA delta(2)-isopentenylpyrophosphatetransferase (EC 

2.5.1.8)
40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

tRNA delta(2)-

isopentenylpyrophosphate 

transferase 

Lactobacillus zeae #N/A

1335  FIG00752330: hypothetical protein 40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_1815 Lactobacillus casei ATCC 334 LGG_01870|LGG_01870|Conserved; #N/A

1336  Fe2+ transport system protein A 40 195 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Fe2+ transport system protein A Lactobacillus paracasei LGG_01879|feoA|Ferrous; #N/A

1337  FIG00742215: hypothetical protein 40 191 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01903|LGG_01903|Conserved; #N/A

1338  hypothetical protein 2 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

1339
 Unchracterized conserved protein, similar toIcaC of 

Staphylococcus
23 346 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyltransferase Lactobacillus paracasei #N/A

1340  hypothetical protein 7 44 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 0 0 1 1 #N/A #N/A

1341
 Glutamine ABC transporter, periplasmicglutamine-binding 

protein (TC 3.A.1.3.2)
40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

periplasmic-binding component of 

an ABC superfamily glutamine 

transporter 

Lactobacillus casei LGG_02008|glnH|ABC; #N/A

1342  mobile element protein 27 501 #N/A 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 Integron integrase Lactobacillus paracasei LGG_01962|LGG_01962|Transposase #N/A

1343  glycosyltransferase family 2 2 330 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase-related enzyme Lactobacillus casei #N/A

1344  Lipopolysaccharide 1,6-galactosyltransferase(EC 2.4.1.-) 2 359 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
alpha-1,4-N-acetylgalactosamine 

transferase PglH 
Lactobacillus casei #N/A

1345  glycosyl transferase, group 2 family protein 2 329 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase Lactobacillus casei #N/A

1346  hypothetical protein 2 54 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1347  hypothetical protein 19 51 #N/A 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 1 0 1 #N/A #N/A

1348  Pyruvate oxidase (EC 1.2.3.3)/EC number=1.2.3.3 40 587 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyruvate oxidase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02145|spxB|Pyruvate; #N/A

1349  Threonine synthase (EC 4.2.3.1)/EC number=4.2.3.1 40 504 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 threonine synthase Lactobacillus zeae LGG_02154|thrC|Threonine; #N/A

1350  hypothetical protein 11 50 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0 0 1 1 #N/A #N/A

1351  hypothetical protein 25 41 #N/A 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 0 0 0 1 0 1 1 0 0 1 0 1 1 0 1 #N/A #N/A

1352  FIG00742159: hypothetical protein 40 114 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein, partial Lactobacillus paracasei LGG_02238|LGG_02238|Conserved; #N/A

1353  FIG00743284: hypothetical protein 40 165 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02312|LGG_02312|Conserved; #N/A

1354  alkaline shock protein 23 40 136 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00230|asp1|Alkaline; #N/A

1355  Fumarate hydratase class II (EC 4.2.1.2)/EC number=4.2.1.2 40 459 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fumarate hydratase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02406|fumC|Fumarate; #N/A

1356  FIG00742807: hypothetical protein 40 456 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative MFS-type transporter ycnB Lactobacillus paracasei LGG_02414|LGG_02414|Transporter,; #N/A

1357  FIG00742087: hypothetical protein 40 126 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00241|LGG_00241|Conserved; #N/A

1358
 ATP-dependent clp protease, ATP-binding subunitclpC / 

Negative regulator of genetic competence
40 835 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ATP-dependent Clp protease ATP-

binding protein 
Lactobacillus zeae LGG_02499|clpC|ATP-dependent; #N/A

1359  Transcription-repair coupling factor 40 1175 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription-repair coupling factor Lactobacillus zeae LGG_02521|mfd|Transcription-repair; #N/A

1360  Cold-shock DEAD-box protein A 40 502 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DEAD/DEAH box helicase Lactobacillus zeae LGG_02538|deaD|ATP-dependent; #N/A

1361  Cna B-type 7 1270 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
YES

1362  uncharacterized conserved protein 7 107 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1363  hypothetical protein 2 777 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 subtilase 
Lactobacillus plantarum EGD-

AQ4
#N/A

1364  FIG00628088: hypothetical protein 7 462 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 ftsK/SpoIIIE family protein Lactobacillus paracasei #N/A

1365  membrane protein, putative 7 697 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 putative membrane protein Lactobacillus paracasei #N/A

1366  lipoprotein, NLP/P60 family 7 331 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 lipoprotein Lactobacillus paracasei #N/A

1367  mobile element protein 4 332 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus casei #N/A

1368  D-aminopeptidase 2 285 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 D-aminopeptidase Lactobacillus paracasei #N/A

1369  Proline iminopeptidase (EC 3.4.11.5)/EC number=3.4.11.5 2 298 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 prolyl aminopeptidase Lactobacillus casei BL23 #N/A

1370  Predicted permease 40 257 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_00310 Lactobacillus casei BL23 LGG_00037|LGG_00037|Permease #N/A

1371  Probable cadmium-transporting ATPase (EC3.6.3.3) 4 634 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
cadmium transporting P-type 

ATPase 
Lactobacillus pentosus IG1 #N/A

1372
 Non-specific DNA-binding protein Dps /Iron-binding ferritin-like 

antioxidant protein /
4 183 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 DNA-binding protein Lactobacillus pentosus #N/A

1373
 Fumarate reductase, flavoprotein subunitprecursor (EC 

1.3.99.1)
2 422 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 putative flavoprotein Lactobacillus paracasei #N/A

1374  hypothetical protein 2 257 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Streptococcus anginosus #N/A

1375  hypothetical protein 2 88 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1376  hypothetical protein 2 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1377
 N-acetylglucosamine-1-phosphateuridyltransferase (EC 

2.7.7.23) / Glucosamine-1-phosphate
40 462 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

N-acetylglucosamine-1-phosphate 

uridyltransferase 
Lactobacillus zeae

LGG_02562|glmU|UDP-N-

acetylglucosamine;
#N/A

1378  PTS system, galactitol-specific IIC component(EC 2.7.1.69) 22 522 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system galactitol-specific IIC 

component 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1379  PTS system, IIC component 22 268 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus pallens #N/A

1380  transcriptional regulator, DeoR family 40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Lactose transport regulator Lactobacillus casei W56 #N/A

1381  FIG00746631: hypothetical protein 40 88 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02735|LGG_02735|Conserved; #N/A

1382  Zinc ABC transporter, ATP-binding protein ZnuC 40 239 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter Lactobacillus zeae LGG_00285|znuC|ABC; #N/A

1383  permease of the major facilitator superfamily 40 429 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter Lactobacillus vini LGG_02772|LGG_02772|Transporter,; #N/A

1384  transcriptional regulator, MerR family 40 143 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MerR family transcriptional 

regulator 
Enterococcus faecalis LGG_02784|yraB|Transcriptional; #N/A

1385
 Amino acid ABC transporter, aminoacid-binding/permease 

protein
40 482 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glutamate ABC transporter 

permease 
Lactobacillus zeae LGG_02816|glnP|ABC; #N/A

1386
 Glycerol-3-phosphate ABC transporter,periplasmic glycerol-3-

phosphate-binding protein (TC
40 425 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sugar ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_02851|malE2|ABC; #N/A

1387  FIG00744774: hypothetical protein 40 107 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00455|LGG_00455|Conserved; #N/A

1388  hypothetical protein 23 235 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 rhomboid family S54 peptidase Lactobacillus casei #N/A

1389  Fumarate reductase flavoprotein subunit (EC1.3.99.1) 18 507 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
fumarate reductase flavoprotein 

subunit 
Lactobacillus paracasei #N/A

1390  Fructose-bisphosphate aldolase class II (EC4.1.2.13) 19 313 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
class II fructose-bisphosphate 

aldolase family protein 
Lactobacillus paracasei #N/A

1391  FIG00747134: hypothetical protein 19 324 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 hypothetical protein LCABL_03970 Lactobacillus casei BL23 #N/A

1392  P-nitrobenzoate reductase 23 214 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 P-nitrobenzoate reductase Lactobacillus paracasei #N/A

1393  Predicted nucleotidyltransferase 40 256 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 adenylyl transferase Oenococcus oeni
LGG_00494|LGG_00494|Nucleotidyltransfer

ase
#N/A

1394  hypothetical protein 27 291 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 abortive infection protein Lactobacillus zeae #N/A

1395  Lactose phosphotransferase system repressor 40 273 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DeoR family transcriptional 

regulator 
Lactobacillus zeae LGG_00668|lacR|Lactose; #N/A

1396  hypothetical protein 10 53 #N/A 0 0 0 0 0 1 1 0 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

1397  Copper chaperone 40 75 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
heavy metal transport/detoxification 

protein 
Lactobacillus casei BL23 LGG_00083|copZ|Copper; #N/A

1398  probable membrane protein yetF 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative membrane protein Lactobacillus casei LGG_00747|yviA|Conserved; #N/A

1399  ComX 40 179 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA polymerase sigma 70 Lactobacillus zeae LGG_00823|LGG_00823|ComX #N/A



1400  hypothetical protein 40 71 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02606|LGG_02606|Conserved; #N/A

1401
 PTS system, glucitol/sorbitol-specific IIAcomponent (EC 

2.7.1.69)
40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS glucose transporter subunit 

IIABC 
Lactobacillus zeae LGG_00872|pts|PTS; #N/A

1402  Voltage-gated chloride channel family protein 40 526 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP synthase F0 subunit A Lactobacillus zeae LGG_00463|eriC|Chloride; #N/A

1403  FIG00746669: hypothetical protein 19 413 #N/A 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

1404
 hypothetical protein YbbP, containsnucleotide-binding domain 

of DisA bacterial checkpoint
40 285 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00980|ossG|Conserved; #N/A

1405  putative ABC transporter ATP-binding protein 19 228 #N/A 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus casei str. Zhang #N/A

1406  FIG002344: Hydrolase (HAD superfamily) 40 524 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease Lactobacillus zeae LGG_00892|cvfA|2',3'-cyclic-nucleotide; #N/A

1407  ComF operon protein C 40 223 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ComF operon protein, 

amidophosphoribosyltransferase 
Lactobacillus paracasei LGG_00895|comFC|ComF; #N/A

1408  Lipoteichoic acid synthase LtaS Type IIb 40 763 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alkaline phosphatase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01082|ltaS|Sulfatase #N/A

1409  FIG00746726: hypothetical protein 40 39 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2426 Lactobacillus casei ATCC 334 #N/A

1410  Transposase 12 87 #N/A 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus suebicus #N/A

1411  L-seryl-tRNA(Sec) selenium transferase-relatedprotein 40 366 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L-seryl-tRNA(Sec) selenium 

transferase-related protein 
Lactobacillus casei LGG_02708|selA|Pyridoxal; #N/A

1412  FIG00742132: hypothetical protein 40 118 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02714|LGG_02714|Transcriptional; #N/A

1413  Permeases of the major facilitator superfamily 40 411 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01030|yttB|Transporter,; #N/A

1414  DNA ligase (EC 6.5.1.2)/EC number=6.5.1.2 40 674 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA ligase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01016|ligA|NAD-dependent; #N/A

1415  FIG00743965: hypothetical protein 40 233 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus zeae LGG_00059|kdgR|Transcriptional; #N/A

1416
 6-phospho-beta-glucosidase (EC 3.2.1.86)/EC 

number=3.2.1.86
4 481 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola #N/A

1417  Transposase 4 438 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus casei ATCC 334 #N/A

1418  hypothetical protein 4 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

1419  PTS system, mannitol-specific IIA component (EC2.7.1.69) 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system mannitol-specific 

transporter subunit IIA, partial 
Lactobacillus paracasei LGG_02910|mtlF|PTS; #N/A

1420  putative head-tail joining protein 2 111 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 prophage Lp3 protein 11 Lactobacillus paracasei #N/A

1421  prophage Lp4 protein 7, DNA replication 33 278 #N/A 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 prophage Lp3 protein 7 Lactobacillus casei LGG_02893|LGG_02893|Phage-related; #N/A

1422  NADH dehydrogenase (EC 1.6.99.3)/EC number=1.6.99.3 40 219 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 nitroreductase Lactobacillus casei ATCC 334 LGG_00706|ydgI|Nitroreductase #N/A

1423
 4-amino-4-deoxy-L-arabinose transferase 

relatedglycosyltransferase of PMT family
40 863 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PMT family 4-amino-4-deoxy-L-

arabinose transferase related 

glycosyltransferase 

Lactobacillus casei LGG_00697|LGG_00697|Conserved; #N/A

1424  FIG00750062: hypothetical protein 12 811 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 tail protein Lactobacillus zeae #N/A

1425  FIG00742757: hypothetical protein 40 97 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01637|ynzC|Conserved; #N/A

1426  hypothetical protein 2 72 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA-damage-inducible protein Lactobacillus paracasei #N/A

1427  YafQ toxin protein 2 93 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative toxin-antitoxin system toxin 

component 
Lactobacillus paracasei #N/A

1428
 PTS system, galactosamine-specific IICcomponent (EC 

2.7.1.69)
6 269 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system, galactosamine-

specific IIC component 
Lactobacillus paracasei #N/A

1429
 Cell division protein GpsB, coordinates theswitch between 

cylindrical and septal cell wall synthesis
40 132 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein GpsB Lactobacillus zeae LGG_01484|gpsB|Cell; #N/A

1430  FIG004453: protein YceG like 40 383 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01715|yrrL|Aminodeoxychorismate; #N/A

1431  Orf96 11 96 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 putative phage protein Lactobacillus casei #N/A

1432  hypothetical protein 12 40 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 #N/A #N/A

1433
 Similar to ribosomal large subunitpseudouridine synthase D, 

Bacillus subtilis YhcT type
40 310 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pseudouridylate synthase Lactobacillus zeae LGG_01784|rluD|Ribosomal; #N/A

1434
 Ribose ABC transport system, periplasmicribose-binding 

protein RbsB (TC 3.A.1.2.1)
40 319 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

periplasmic-binding component of 

an ABC superfamily ribose 

transporter 

Lactobacillus casei #N/A

1435  Pyruvate,phosphate dikinase (EC 2.7.9.1)/EC number=2.7.9.1 40 878 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyruvate phosphate dikinase Lactobacillus zeae LGG_02351|ppdK|Pyruvate; #N/A

1436  phage terminase, small subunit 3 195 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_03049 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

1437
 Undecaprenyl-phosphategalactosephosphotransferase (EC 

2.7.8.6)
25 222 #N/A 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 glycosyltransferase Lactobacillus casei #N/A

1438  Predicted transcriptional regulator 16 105 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 0
transcriptional regulator HxlR family 

protein 
Lactobacillus paracasei #N/A

1439
 DNA-directed RNA polymerase specialized sigmasubunit, 

sigma24-like
40 209 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00484|LGG_00484|DNA-directed; #N/A

1440  hypothetical protein 5 70 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1441  Acetyltransferase, including N-acetylase ofribosomal protein 40 183 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus zeae #N/A

1442  hypothetical protein 3 122 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 hypothetical protein LCABL_06580 Lactobacillus casei BL23 #N/A

1443  hypothetical protein 2 88 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Multidrug efflux pump protein 
Lactobacillus plantarum subsp. 

plantarum P-8
#N/A

1444  phage capsid protein 18 400 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 phage head protein Lactobacillus paracasei #N/A

1445  putative protease 18 209 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 peptidase U35 Lactobacillus paracasei #N/A

1446  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBCZ_0649 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1447  hypothetical protein, Lmo2313 homolog[Bacteriophage A118] 12 139 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 1 1 hypothetical protein Lactobacillus casei #N/A

1448  Site-specific recombinase, DNA invertase Pinrelated protein 9 206 #N/A 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 resolvase Lactobacillus plantarum 16 #N/A

1449  FIG00748875: hypothetical protein 3 80 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1450  FIG00742203: hypothetical protein 2 132 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1451  hypothetical protein 2 265 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1452  hypothetical protein 3 427 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Bacillus acidiproducens #N/A

1453  Transcriptional antiterminator and PTS systemcomponent IIA 26 698 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcriptional antiterminator and 

sugar PTS system, component IIA 
Lactobacillus paracasei #N/A

1454
 Dihydrolipoamide dehydrogenase of pyruvatedehydrogenase 

complex (EC 1.8.1.4)
40 467 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydrolipoamide dehydrogenase Lactobacillus zeae LGG_01323|pdhD|Pyruvate; #N/A

1455
 Pyruvate dehydrogenase E1 component betasubunit (EC 

1.2.4.1)
40 325 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2-oxoisovalerate dehydrogenase 

subunit beta 
Lactobacillus zeae LGG_01321|pdhB|Pyruvate; #N/A

1456
 DNA-binding response regulator, CitB family(Rec-wHTH 

domains)
40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

CitB family DNA-binding response 

regulator 
Lactobacillus paracasei LGG_02081|LGG_02081|Transcriptional; #N/A

1457  ATPase for chromosome partitioning 2 269 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative ATPase Lactobacillus plantarum #N/A

1458  Alkaline shock protein 40 154 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alkaline shock protein Lactobacillus zeae LGG_01685|asp|Alkaline; #N/A

1459  Pyruvate formate-lyase activating enzyme (EC1.97.1.4) 40 283 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 formate C-acetyltransferase Lactobacillus zeae LGG_01422|pflA|Pyruvate; #N/A

1460  Transcriptional regulator, TetR family 3 189 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus paracasei #N/A

1461
 PTS system, fructose-specific IIA component (EC2.7.1.69) / 

PTS system, fructose-specific IIB component
23 647 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protein FruA Lactobacillus casei BL23 #N/A

1462  FIG00752710: hypothetical protein 40 59 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02618|LGG_02618|Putative; #N/A

1463  FIG00743559: hypothetical protein 40 232 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cysteine desulfurase Lactobacillus zeae LGG_01301|LGG_01301|Conserved; #N/A

1464  hypothetical protein 5 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

1465  FIG00746373: hypothetical protein 40 99 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_1301 Lactobacillus casei ATCC 334 LGG_01314|LGG_01314|Putative; #N/A

1466  phage Mu protein F like protein 3 580 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage Mu protein F like protein 
Pediococcus pentosaceus ATCC 

25745
#N/A

1467  rRNA small subunit methyltransferase H 40 313 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16S rRNA methyltransferase Lactobacillus zeae
LGG_01278|mraW|S-adenosyl-

methyltransferase;
#N/A

1468  putative membrane protein 15 425 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 FAD dependent oxidoreductase Lactobacillus paracasei #N/A

1469  FIG00744244: hypothetical protein 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_00280 Lactobacillus casei BL23 LGG_00036|LGG_00036|Conserved; #N/A

1470  FIG00743404: hypothetical protein 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_00160 Lactobacillus casei BL23 LGG_00018|LGG_00018|Conserved; #N/A

1471  hypothetical protein 40 113 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01922|LGG_01922|Conserved; #N/A

1472  PTS system, cellobiose-specific IIA component(EC 2.7.1.69) 4 115 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola #N/A

1473  FIG00749748: hypothetical protein 40 47 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 citrate lyase ligase Lactobacillus casei #N/A

1474  PTS system, cellobiose-specific IIC component(EC 2.7.1.69) 4 415 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, lactose/cellobiose 

family IIC component 
Enterococcus phoeniculicola #N/A

1475  FIG00754143: hypothetical protein 6 42 #N/A 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

1476  FIG00743987: hypothetical protein 40 40 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1477  L-fucose mutarotase 18 145 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fucose isomerase Lactobacillus zeae LGG_02682|fucU|L-fucose; #N/A

1478  hypothetical protein 5 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1479  FIG00752831: hypothetical protein 5 226 #N/A 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 ATPase Lactobacillus oris #N/A

1480  Veg protein 40 91 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02569|veg|VEG; #N/A

1481  Rhodanese-like domain protein 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_18410 Lactobacillus casei W56 LGG_01702|yqhL|Rhodanese-like; #N/A

1482  Maltodextrin glucosidase (EC 3.2.1.20)/EC number=3.2.1.20 40 1794 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 maltodextrin glucosidase Lactobacillus casei LGG_02762|LGG_02762|Alpha-glucosidase; #N/A

1483  Glycopeptide antibiotics resistance protein 40 401 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycopeptide antibiotics resistance 

protein 
Lactobacillus zeae LGG_02563|LGG_02563|Glycopeptide; #N/A

1484  DNA polymerase III subunits gamma and tau (EC2.7.7.7) 40 565 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DNA polymerase III subunit 

gamma/tau 
Lactobacillus zeae LGG_02266|dnaX|DNA; #N/A

1485  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 3 52 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1486  hypothetical protein 11 40 #N/A 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1487  FIG00745276: hypothetical protein 40 63 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00246|LGG_00246|Conserved; #N/A

1488  GTP-binding and nucleic acid-binding proteinYchF 40 368 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP-binding protein YchF Lactobacillus zeae #N/A

1489  hypothetical protein 40 52 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus paracasei LGG_01041|LGG_01041|Putative; #N/A

1490  hypothetical protein 2 44 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1491  FIG00744873: hypothetical protein 40 134 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01548|LGG_01548|Conserved; #N/A

1492  Glucose-1-phosphate adenylyltransferase (EC2.7.7.27) 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glucose-1-phosphate 

adenylyltransferase 
Lactobacillus zeae LGG_02026|glgC|Glucose-1-phosphate; #N/A

1493  hypothetical protein 2 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein LCBD_p05 Lactobacillus casei BD-II #N/A



1494  hypothetical protein 2 84 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1495  hypothetical protein 2 78 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LC2W_p27 Lactobacillus casei LC2W #N/A

1496  hypothetical protein 2 75 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LC2W_p28 Lactobacillus casei LC2W #N/A

1497
 Chromosome (plasmid) partitioning protein ParA/ Sporulation 

initiation inhibitor protein Soj
2 278 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

repB-2; replication-associated 

protein RepB 
Lactobacillus casei LC2W #N/A

1498  hypothetical protein 2 129 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1499
 Putative ABC transporter ATP-binding protein,spy1790 

homolog
40 501 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

multidrug ABC transporter ATP-

binding protein 
Dolosigranulum pigrum LGG_01507|LGG_01507|ABC; #N/A

1500  hypothetical protein 4 169 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 membrane protein 
Lactobacillus fermentum MTCC 

8711
#N/A

1501  FIG00746621: hypothetical protein 40 348 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02140|LGG_02140|Conserved; #N/A

1502  hypothetical protein 3 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1503  FIG00745127: hypothetical protein 3 204 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein Lactobacillus parafarraginis #N/A

1504  hypothetical protein 2 145 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1505  Holo-[acyl-carrier protein] synthase (EC2.7.8.7) 40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4'-phosphopantetheinyl transferase Lactobacillus zeae LGG_02537|acpS|Holo-[acyl-carrier-protein]; #N/A

1506  FIG00754148: hypothetical protein 2 177 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1507  hypothetical protein 2 37 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1508  putative Holliday junction resolvase 4 77 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei LGG_01112|LGG_01112|Phage-related; #N/A

1509  hypothetical protein 27 149 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01110|LGG_01110|Phage-related; #N/A

1510  YbbM seven transmembrane helix protein 40 256 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 seven transmembrane helix protein Lactobacillus paracasei LGG_02566|ybbM|ABC; #N/A

1511  permease of the major facilitator superfamily 40 492 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug MFS transporter Lactobacillus zeae LGG_00845|lmrB|Transporter,; #N/A

1512  protein TrsB 3 111 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 conjugal transfer protein Lactobacillus parafarraginis #N/A

1513  prophage Lp1 protein 19 22 300 #N/A 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01105|LGG_01105|Phage-related; #N/A

1514  Putative uncharacterized protein 3 48 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1515  transcriptional regulator, MerR family 40 127 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01349|merR|Transcriptional; #N/A

1516
 Zn-dependent hydrolase, RNA-metabolising, CPSF100 kDa 

analog
40 597 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Zn-dependent hydrolase Lactobacillus zeae LGG_01340|ykqC|Metallo-beta-lactamase; #N/A

1517  SSU ribosomal protein S15p (S13e) 40 89 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S15 Lactobacillus paracasei LGG_01338|rpsO|SSU/30S; #N/A

1518  hypothetical protein 6 85 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 hypothetical protein Lactobacillus paracasei #N/A

1519  ISSth1, transposase (orf1), IS3 family 4 228 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase, fragment (putative) Lactobacillus coryniformis #N/A

1520  hypothetical protein 2 46 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei LGG_01090|LGG_01090|Conserved; #N/A

1521  FIG00754284: hypothetical protein 16 67 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01089|LGG_01089|Conserved; #N/A

1522  UpsR 40 324 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00730|LGG_00730|Transcriptional; #N/A

1523  conjugation protein 3 219 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 conjugal transfer protein Lactobacillus coryniformis #N/A

1524  Transcriptional regulator, xre family 18 290 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus casei ATCC 334 #N/A

1525  IS1380-Spn1, transposase 3 455 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transposase Lactobacillus fermentum #N/A

1526  Asparagine synthetase [glutamine-hydrolyzing](EC 6.3.5.4) 2 529 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 asparagine synthetase B Lactobacillus paracasei #N/A

1527  hypothetical protein 2 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1528  hypothetical protein 2 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1529
 Oligopeptide ABC transporter, periplasmicoligopeptide-binding 

protein OppA (TC 3.A.1.5.1)
2 539 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

peptide ABC transporter, substrate-

binding protein 
Lactobacillus paracasei #N/A

1530  Deblocking aminopeptidase (EC 3.4.11.-) 2 376 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 aminopeptidase ysdC Lactobacillus casei W56 #N/A

1531  protein TrsF 3 472 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
membrane protein with 1 predicted 

TMS 
Lactobacillus paracasei #N/A

1532  FIG00748167: hypothetical protein 3 205 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein Lactobacillus paracasei #N/A

1533  FIG00752991: hypothetical protein 3 122 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein Lactobacillus paracasei #N/A

1534  conjugation protein 3 516 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein Lactobacillus paracasei #N/A

1535  hypothetical protein 4 152 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

1536  FIG00744944: hypothetical protein 8 104 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

1537  hypothetical protein 2 96 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1538  phage antirepressor protein 10 259 #N/A 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 putative phage antirepressor protein Lactobacillus paracasei #N/A

1539  CI like protein 2 123 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
phage-related Cro/CI family 

transcription regulator 
Lactobacillus paracasei #N/A

1540  integrase 2 385 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus phage A2 #N/A

1541  FIG00754268: hypothetical protein 6 136 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein LBP_p3g030 
Lactobacillus plantarum subsp. 

plantarum P-8
#N/A

1542  Transport ATP-binding protein CydC 40 531 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_01948|LGG_01948|ABC; #N/A

1543  DNA topoisomerase III (EC 5.99.1.2)/EC number=5.99.1.2 7 711 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 DNA topoisomerase Lactobacillus paracasei #N/A

1544  Nucleotidyltransferase (EC 2.7.7.-) 3 656 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein WANG_p2021 
Lactobacillus kefiranofaciens 

ZW3
#N/A

1545  hypothetical protein 20 82 #N/A 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1546  contains glutamine amidotransferase class-Idomain 40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamine amidotransferase Lactobacillus oris LGG_02883|guaA|Glutamine; #N/A

1547  Nucleotidyltransferase (EC 2.7.7.-) 4 622 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Streptococcus ratti #N/A

1548  Growth regulator toxin-antitoxin Klimina 26 72 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 growth regulator Lactobacillus casei ATCC 334 #N/A

1549
 Putative prenyltransferase, contains1,4-dihydroxy-2-naphthoate 

octaprenyltransferase domain
40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1,4-dihydroxy-2-naphthoate 

octaprenyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1550  Preprotein translocase subunit SecE (TC3.A.5.1.1) 40 56 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
preprotein translocase subunit 

SecE 
Lactobacillus zeae LGG_02300|secE|Preprotein; #N/A

1551  Putative metallopeptidase (Zinc) SprT family 40 150 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Protein sprT-like Lactobacillus casei W56 LGG_01850|ydcK|Metallopeptidase,; #N/A

1552  FIG00743757: hypothetical protein 40 97 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01824|LGG_01824|Conserved; #N/A

1553  Cob(I)alamin adenosyltransferase PduO (EC2.5.1.17) 40 181 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cobalamin adenosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02293|yvqK|ATP:cob(I)alamin; #N/A

1554  conserved hypothetical protein 6 90 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1555  transposase 21 400 #N/A 1 0 1 0 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0
Transposase for insertion sequence 

element IS257 in transposon 

Tn4003 

Lactobacillus brevis KB290 LGG_00462|is24|Transposase #N/A

1556  GTP-binding protein 2 384 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 GTPase Streptococcus sanguinis #N/A

1557  FIG00752705: hypothetical protein 40 137 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ADP-ribose pyrophosphatase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00118|LGG_00118|ADP-ribose; #N/A

1558
 PTS system, fructose- and mannose-inducible IIBcomponent 

(EC 2.7.1.69)
4 164 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system mannose/fructose/N-

acetylgalactosamine-specific 

transporter subunit IIB 

Lactobacillus casei ATCC 334 #N/A

1559  hypothetical protein 2 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1560  Evolved beta-D-galactosidase, alpha subunit 16 992 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 beta-D-galactosidase, alpha subunit Lactobacillus paracasei LGG_00470|ebgA|Beta-galactosidase; #N/A

1561  FIG00745535: hypothetical protein 40 137 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02272|LGG_02272|Conserved; #N/A

1562  hypothetical protein 28 48 #N/A 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1563  Putative regulator of the mannose operon, ManO 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 manO family protein Lactobacillus casei W56 LGG_02834|manO|ManO-protein #N/A

1564  conjugative transposon membrane protein 7 130 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 tcpE family protein Lactobacillus paracasei #N/A

1565  ATPase involved in DNA repair 2 856 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lactobacillus coryniformis #N/A

1566  hypothetical protein 2 95 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1567  Cell division protein ftsH (EC 3.4.24.-) 2 368 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 ATPase Lactobacillus pentosus #N/A

1568  Translation initiation factor 2 40 932 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 translation initiation factor IF-2 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01612|infB|Translation; #N/A

1569  PTS system, cellobiose-specific IIB component(EC 2.7.1.69) 5 103 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cellobiose-specific 

phosphotransferase enzyme IIB 

component 

Lactobacillus casei W56 #N/A

1570  FIG00751155: hypothetical protein 40 66 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00570|LGG_00570|Conserved; #N/A

1571  D-serine dehydratase (EC 4.3.1.18)/EC number=4.3.1.18 2 127 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 D-serine dehydratase Lactobacillus zeae #N/A

1572  DNA-3-methyladenine glycosylase II (EC3.2.2.21) 40 201 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-methyladenine DNA glycosylase Lactobacillus zeae LGG_01574|mpg|3-methyladenine; #N/A

1573  FIG00744889: hypothetical protein 40 108 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP cyclohydrolase Lactobacillus zeae LGG_01595|folE|GTP; #N/A

1574
 Adenine phosphoribosyltransferase (EC 2.4.2.7)/EC 

number=2.4.2.7
40 175 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 adenine phosphoribosyltransferase Lactobacillus zeae LGG_01597|apt|Adenine; #N/A

1575
 Putative coproporphyrinogen III oxidase of BSHemN-type, 

oxygen-independent (EC 1.3.99.22), in heat
40 404 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 coproporphyrinogen III oxidase Lactobacillus zeae LGG_01607|hemN|Oxygen-independent; #N/A

1576  Inosine-5'-monophosphate dehydrogenase (EC1.1.1.205) 40 495 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
inosine-5'-monophosphate 

dehydrogenase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00249|guaB|Inosine-5'-

monophosphate;
#N/A

1577
 Chromosome (plasmid) partitioning protein ParB/ Stage 0 

sporulation protein J
40 290 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

chromosome partitioning protein 

ParB 
Lactobacillus zeae LGG_00245|parB|ParB-like; #N/A

1578  1-acyl-sn-glycerol-3-phosphate acyltransferase(EC 2.3.1.51) 40 216 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1-acyl-sn-glycerol-3-phosphate 

acyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01631|plsC|1-acyl-sn-glycerol-3-

phosphate;
#N/A

1579  Predicted Integral membrane protein 40 201 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative integral membrane protein Lactobacillus casei LGG_00038|LGG_00038|Conserved; #N/A

1580  prophage Lp3 protein 19, head-to-tail joining 11 97 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
Prophage Lp3 protein 19, head-to-

tail joining 
Lactobacillus casei BL23 #N/A

1581  Putative uncharacterized protein 3 92 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1582  FIG00754190: hypothetical protein 40 54 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01657|LGG_01657|Conserved; #N/A

1583
 Oligopeptide transport system permease proteinOppC (TC 

3.A.1.5.1)
40 332 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide ABC transporter permease Lactobacillus zeae LGG_02064|oppC|ABC; #N/A

1584
 Substrate-specific component YkoE ofthiamin-regulated ECF 

transporter for
40 188 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cobalt ABC transporter permease Lactobacillus zeae LGG_00363|LGG_00363|ABC; #N/A

1585  Inosine-uridine preferring nucleoside hydrolase(EC 3.2.2.1) 26 311 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Anaerobic C4-dicarboxylate 

transporter 
Lactobacillus paracasei #N/A

1586
 Putative transcriptional regulator of sorboseuptake and 

utilization genes
23 318 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sorbitol operon regulator Lactobacillus casei W56 #N/A

1587  UTP--glucose-1-phosphate uridylyltransferase(EC 2.7.7.9) 40 306 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UTP--glucose-1-phosphate 

uridylyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01062|galU|UTP-glucose-1-phosphate; #N/A

1588  Beta-glucoside bgl operon antiterminator, BglGfamily 8 284 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional antiterminator Lactobacillus zeae #N/A

1589  6-aminohexanoate-cyclic-dimer hydrolase (EC3.5.2.12) 40 544 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amidase Lactobacillus zeae LGG_02292|amiC|Amidase #N/A



1590  phage capsid and scaffold 20 114 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 putative head-tail joining protein Lactobacillus casei LGG_01531|LGG_01531|Phage-related; #N/A

1591  FIG01282627: hypothetical protein 16 660 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 phage protein Lactobacillus casei LGG_01533|LGG_01533|Phage-related; #N/A

1592  Single-stranded DNA-binding protein 6 112 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
single strand binding helix 

destabilising protein 
Lactobacillus casei #N/A

1593  hypothetical protein 3 124 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

1594  hypothetical protein SAV1845 40 115 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01782|LGG_01782|Conserved; #N/A

1595
 SAM-dependent methyltransferase, MraW methylasefamily 

(EC 2.1.1.-)
5 44 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0

SAM-dependent methyltransferase, 

partial 
Lactobacillus paracasei #N/A

1596  Transport ATP-binding protein CydC 40 546 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_01694|LGG_01694|ABC; #N/A

1597  Imidazoleglycerol-phosphate dehydratase (EC4.2.1.19) 40 225 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
imidazoleglycerol-phosphate 

dehydratase 
Lactobacillus zeae

LGG_01441|hisB|Imidazoleglycerol-

phosphate;
#N/A

1598  Acetyltransferase, GNAT family 40 132 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus paracasei LGG_01432|LGG_01432|Acetyltransferase #N/A

1599  Nucleoside 2-deoxyribosyltransferase 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nucleoside 2-

deoxyribosyltransferase 
Lactobacillus zeae LGG_01835|LGG_01835|Nucleoside; #N/A

1600
 Phosphoenolpyruvate-protein phosphotransferaseof PTS 

system (EC 2.7.3.9)
40 574 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoenolpyruvate-protein 

phosphotransferase 
Lactobacillus zeae

LGG_01820|ptsI|Phosphoenolpyruvate-

protein;
#N/A

1601  hypothetical protein 4 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1602  Translation elongation factor G 40 700 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 elongation factor G Lactobacillus casei BL23 LGG_02493|fusA|Protein; #N/A

1603  hypothetical protein 4 511 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1604  FIG036446: hypothetical protein 4 334 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Streptococcus ratti #N/A

1605  rRNA large subunit methyltransferase A(EC:2.1.1.51 ) 40 280 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00876|rrmA|SAM-dependent; #N/A

1606  phage holin 27 202 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 Putative holin Lactobacillus paracasei LGG_01520|LGG_01520|Phage-related; #N/A

1607  Orf76 20 76 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein Lactobacillus casei LGG_01526|LGG_01526|Phage-related; #N/A

1608  phage portal protein 5 383 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1609  HNH homing endonuclease 15 181 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 0 1 0 0
HNH homing endonuclease, Phage 

intron 
Lactobacillus paracasei LGG_01122|LGG_01122|Phage-related; #N/A

1610  hypothetical protein 2 55 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1611  ORF42 5 130 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_1946 Lactobacillus casei ATCC 334 #N/A

1612  FIG00754149: hypothetical protein 3 181 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1613  DNA primase/helicase, phage-associated 2 766 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
phage-associated DNA 

primase/helicase 
Lactobacillus casei #N/A

1614  Single stranded DNA-binding protein,phage-associated 2 172 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1615  hypothetical protein 12 161 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1 hypothetical protein Lactobacillus zeae #N/A

1616  hypothetical protein 17 119 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 0 0 1 0 1 0 1 1 hypothetical protein Lactobacillus paracasei #N/A

1617  Rod shape-determining protein MreB 40 333 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cell shape determining protein 

MreB 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01188|mreB|Rod; #N/A

1618  hypothetical protein 5 528 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_1225 Lactobacillus casei str. Zhang #N/A

1619  mobile element protein 4 305 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Transposase Lactobacillus paracasei #N/A

1620  phage portal 18 475 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 phage-associated portal protein Lactobacillus casei LGG_01126|LGG_01126|Phage-related; #N/A

1621  FIG00742458: hypothetical protein 40 223 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01307|LGG_01307|TPR; #N/A

1622  Phosphate starvation-inducible protein PhoH,predicted ATPase 40 328 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative ATPase Lactobacillus paracasei LGG_01554|phoH|PhoH; #N/A

1623
 Acetolactate synthase, catabolic (EC 2.2.1.6)/EC 

number=2.2.1.6
40 559 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetolactate synthase Lactobacillus zeae LGG_01899|alsS|Acetolactate; #N/A

1624  Citrate lyase gamma chain, acyl carrier protein(EC 4.1.3.6) 40 101 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 citrate lyase gamma subunit 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01916|citD|Citrate; #N/A

1625  permease of the major facilitator superfamily 40 473 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter permease Lactobacillus zeae #N/A

1626  Excinuclease ABC subunit C 40 602 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 excinuclease ABC subunit C Lactobacillus zeae LGG_01358|uvrC|Excinuclease; #N/A

1627  FIG00751886: hypothetical protein 24 174 #N/A 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1628  Alpha-mannosidase (EC 3.2.1.24)/EC number=3.2.1.24 19 877 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 alpha-mannosidase Lactobacillus casei
LGG_02677|LGG_02677|Alpha-

mannosidase;
#N/A

1629
 PTS system, N-acetylgalactosamine-specific IIDcomponent 

(EC 2.7.1.69)
24 271 #N/A 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS N-acetylglucosamine 

transporter subunit IIBC 
Lactobacillus zeae #N/A

1630
 PTS system, N-acetylgalactosamine-specific IICcomponent 

(EC 2.7.1.69)
25 270 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system N-acetylgalactosamine 

transporter subunit EIIC 
Lactobacillus casei str. Zhang #N/A

1631  PTS system, IIbc component 40 534 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system maltose-and glucose-

specific EIICB component 
Lactobacillus casei W56 LGG_02702|glvC|PTS; #N/A

1632  benzoate MFS transporter BenK 20 409 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

permease 
Lactobacillus casei ATCC 334 #N/A

1633  Glyoxalase family protein 40 325 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glyoxalase family protein Lactobacillus paracasei LGG_00178|mhqA|Glyoxalase; #N/A

1634  FIG00744054: hypothetical protein 40 355 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 histidine kinase Oenococcus oeni LGG_00155|baeS|Two; #N/A

1635  FIG00747471: hypothetical protein 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Oenococcus oeni LGG_00150|LGG_00150|Conserved; #N/A

1636  Adenylosuccinate synthetase (EC 6.3.4.4)/EC number=6.3.4.4 40 430 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 adenylosuccinate synthase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00133|purA|Adenylosuccinate; #N/A

1637  ABC transporter ATP-binding protein YvcR 40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
macrolide ABC transporter ATP-

binding protein 
Lactobacillus paracasei LGG_00033|ABC-NBD|ABC; #N/A

1638
 2,3,4,5-tetrahydropyridine-2,6-dicarboxylateN-acetyltransferase 

(EC 2.3.1.89)
40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2,3,4,5-tetrahydropyridine-2,6-

carboxylate N-succinyltransferase 
Lactobacillus casei BL23

LGG_00111|dapD|2,3,4,5-tetrahydropyridine-

2-carboxylate;
#N/A

1639  Anthranilate phosphoribosyltransferase (EC2.4.2.18) 40 341 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
anthranilate 

phosphoribosyltransferase 
Lactobacillus brevis LGG_00102|trpD|Anthranilate; #N/A

1640
 N-Acetyl-D-glucosamine ABC transport system,permease 

protein 1
40 297 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae #N/A

1641  membrane protein, putative 40 280 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00073|LGG_00073|Conserved; #N/A

1642  Hydrolase, HAD superfamily, Cof family 40 297 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 YcsE protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_00957|ycsE|Hydrolase; #N/A

1643  hypothetical protein 19 606 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1644  PlcB, ORFX, ORFP, ORFB, ORFA, ldh gene 40 108 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00625|ybjQ|Conserved; #N/A

1645  Putrescine transport ATP-binding protein PotA(TC 3.A.1.11.1) 40 362 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
spermidine/putrescine ABC 

transporter ATP-binding protein 
Lactobacillus zeae LGG_00969|potA|ABC; #N/A

1646
 Phosphoribosylaminoimidazole-succinocarboxamidesynthase 

(EC 6.3.2.6)
40 242 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoribosylaminoimidazole-

succinocarboxamide synthase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01812|purC|Phosphoribosylaminoimid

azole-succinocarboxamide;
#N/A

1647  hypothetical protein 8 82 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Plasmodium berghei strain ANKA #N/A

1648  hypothetical protein 3 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1649  hypothetical protein 11 88 #N/A 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1650  hypothetical protein 12 197 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LEGAS_0019 
Leuconostoc gasicomitatum LMG 

18811
#N/A

1651  Excinuclease ABC subunit A paralog of unknownfunction 40 844 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 excinuclease ABC subunit A Lactobacillus zeae LGG_02629|uvrA|Excinuclease; #N/A

1652  PTS system, mannose-specific IIB component (EC2.7.1.69) 40 184 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS mannose transporter subunit 

IIAB 
Lactobacillus zeae LGG_00337|manB|PTS; #N/A

1653  Segregation and condensation protein B 40 205 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01381|scpB|Segregation; #N/A

1654  hypothetical protein 3 42 #N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1655  Sortase A2, LPXTG specific 40 233 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sortase Lactobacillus zeae LGG_02143|srtA|Sortase; #N/A

1656
 phage lysin, N-acetylmuramoyl-L-alanine amidase(EC 

3.5.1.28)
3 373 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

N-acetylmuramoyl-L-alanine 

amidase 
Lactobacillus casei #N/A

1657  zinc-binding transcriptional regulator, Cro/CIfamily 3 375 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 zinc metallopeptidase Lactobacillus paracasei #N/A

1658
 DNA polymerase III alpha subunit (EC 2.7.7.7)/EC 

number=2.7.7.7
40 1098 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase III subunit epsilon Lactobacillus zeae LGG_01373|dnaE|DNA; #N/A

1659  FIG00746529: hypothetical protein 40 286 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01371|LGG_01371|Conserved; #N/A

1660  Glycine cleavage system H protein 40 99 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycine cleavage system protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01193|gcsH2|Glycine; #N/A

1661  2',3'-cyclic-nucleotide 2'-phosphodiesterase(EC 3.1.4.16) 40 517 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2', 3'-cyclic nucleotide 2'-

phosphodiesterase 
Lactobacillus zeae LGG_01370|ycjM|2',3'-cyclic-nucleotide; #N/A

1662  Glutamate--cysteine ligase (EC 6.3.2.2)/EC number=6.3.2.2 40 653 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glutamate-cysteine 

ligase/glutathione synthetase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01213|LGG_01213|Glutathione; #N/A

1663
 PTS system, mannose-specific IIB component (EC2.7.1.69) / 

PTS system, mannose-specific IIA component
19 158 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system mannose-specific 

EIIAB component 
Lactobacillus paracasei LGG_02747|ahaB|PTS; #N/A

1664
 Fructose-bisphosphate aldolase (EC 4.1.2.13)/EC 

number=4.1.2.13
19 286 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fructose-bisphosphate aldolase Lactobacillus paracasei LGG_02751|fbaA|Fructose-bisphosphate; #N/A

1665
 Putative carbohydrate kinase in cluster withfructose-

bisphosphate aldolase
21 490 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_02752|LGG_02752|Carbohydrate; #N/A

1666  Ribonuclease HII (EC 3.1.26.4)/EC number=3.1.26.4 40 252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease HII 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01409|rnhB|Ribonuclease; #N/A

1667  OsmC/Ohr family protein 40 142 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydroneopterin aldolase Lactobacillus zeae LGG_00510|LGG_00510|Redox; #N/A

1668  hypothetical protein 17 229 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 hypothetical protein Lactobacillus paracasei #N/A

1669  nodulin / glutamate-ammonia ligase-likeprotein 40 380 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrolase Lactobacillus zeae LGG_00538|LGG_00538|Metal-dependent; #N/A

1670  PTS system, cellobiose-specific IIC component(EC 2.7.1.69) 5 412 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, cellobiose-specific IIC 

component 
Lactobacillus paracasei #N/A

1671  transposase 4 305 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus malefermentans #N/A

1672  DNA mismatch repair protein MutL 40 650 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA mismatch repair protein MutL Lactobacillus zeae LGG_02234|mutL|DNA; #N/A

1673  Two-component system histidine kinase 40 527 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sensor histidine kinase Lactobacillus zeae LGG_01725|hpk2|Two; #N/A

1674  Predicted Rossmann fold nucleotide-bindingprotein 40 187 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lysine decarboxylase Lactobacillus zeae LGG_01744|yvdD|Lysine; #N/A

1675
 Functional role page for Anaerobic nitric oxidereductase 

transcription regulator NorR
4 845 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional antiterminator Lactobacillus paracasei #N/A

1676
 PTS system, fructose- and mannose-inducibleputative EII 

component
4 105 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 LevX protein Lactobacillus casei BL23 #N/A

1677  Putative uncharacterized protein 4 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_0408 Lactobacillus casei str. Zhang #N/A

1678  COG0637: Predictedphosphatase/phosphohexomutase 4 220 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative 

phosphatase/phosphohexomutase 
Lactobacillus casei #N/A

1679  Mannitol-1-phosphate 5-dehydrogenase (EC1.1.1.17) 4 392 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
mannitol-1-phosphate 5-

dehydrogenase 
Lactobacillus casei #N/A

1680  Transcriptional regulator, LysR family 16 289 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transcriptional activator Lactobacillus casei LGG_00468|LGG_00468|Transcriptional; #N/A



1681  hypothetical protein 4 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1682  FIG00750837: hypothetical protein 16 284 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AraC family transcriptional regulator Lactobacillus zeae LGG_00473|araC|Transcriptional; #N/A

1683  Signal transduction histidine kinase 40 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_01225|hpk1|Two; #N/A

1684  FIG00747960: hypothetical protein 40 99 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01840|LGG_01840|Conserved; #N/A

1685  hypothetical protein 11 44 #N/A 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 #N/A #N/A

1686  hypothetical protein 3 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1687  phage integrase 22 360 #N/A 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
phage integrase:phage integrase, N-

terminal SAM-like protein 
Lactobacillus paracasei #N/A

1688  FIG00753307: hypothetical protein 21 1219 #N/A 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein LCAZH_2057 Lactobacillus casei str. Zhang LGG_02098|LGG_02098|Conserved; #N/A

1689  MSM (multiple sugar metabolism) operonregulatory protein 40 333 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LacI family transcription regulator Lactobacillus zeae LGG_02106|LGG_02106|Transcriptional; #N/A

1690  Fructose-1,6-bisphosphatase, Bacillus type (EC3.1.3.11) 40 648 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative fructose-1,6-

bisphosphatase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_02032|fbp|Fructose-1,6-

bisphosphatase
#N/A

1691  Branched-chain amino acid aminotransferase (EC2.6.1.42) 40 368 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
branched-chain amino acid 

aminotransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02028|ilvE|Branched-chain; #N/A

1692  Transcriptional regulator, TetR family 40 167 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 TetR family transcriptional regulator Lactobacillus zeae LGG_00488|LGG_00488|Transcriptional; #N/A

1693  Glutamate synthase [NADPH] large chain (EC1.4.1.13) 40 1488 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamate synthase NADPH LGG_02531|gltB|Glutamate; #N/A

1694  Amino acid transporter 40 495 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00605|bcaP|Amino; #N/A

1695  hypothetical protein 7 38 #N/A 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1696  CRISPR-associated protein, SAG0894 family 24 1365 #N/A 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
CRISPR-associated SAG0894 

family protein 
Lactobacillus casei LGG_02204|csn1|CRISPR-associated; #N/A

1697  hypothetical protein 4 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1698
 Acetylornithinedeacetylase/Succinyl-diaminopimelate 

desuccinylase and
40 555 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dipeptidase PepV Lactobacillus zeae LGG_00798|pepV|Dipeptidase #N/A

1699  hypothetical protein 3 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1700  3-oxoacyl-[acyl-carrier protein] reductase (EC1.1.1.100) 40 242 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3-oxoacyl-(acyl-carrier protein) 

reductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00885|fabG|3-oxoacyl-acyl; #N/A

1701
 Cell division protein FtsI [Peptidoglycansynthetase] (EC 

2.4.1.129)
40 714 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsI 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1702  Malolactic regulator 40 93 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00483|LGG_00483|Putative; #N/A

1703  FIG00747084: hypothetical protein 33 154 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00658|LGG_00658|Putative; #N/A

1704  hypothetical protein 11 45 #N/A 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1705  FIG00742779: hypothetical protein 40 415 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02319|LGG_02319|Conserved; #N/A

1706  Integral membrane protein, interacts with ftsH 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01762|LGG_01762|Integral; #N/A

1707  Threonyl-tRNA synthetase (EC 6.1.1.3)/EC number=6.1.1.3 40 657 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 threonyl-tRNA synthase Lactobacillus zeae LGG_01754|thrS|Threonyl-tRNA; #N/A

1708  FIG00743009: hypothetical protein 40 129 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01753|LGG_01753|Conserved; #N/A

1709
 GTP-binding protein YqeH, required forbiogenesis of 30S 

ribosome subunit
40 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTPase Lactobacillus zeae LGG_01738|yqeH|GTP-binding; #N/A

1710  FIG011178: rRNA methylase 40 359 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23S rRNA methyltransferase Lactobacillus zeae LGG_00560|LGG_00560|Conserved; #N/A

1711  Methionine ABC transporter ATP-binding protein 40 350 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
metal ion ABC transporter ATP-

binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01197|metN|ABC; #N/A

1712  Citrate lyase beta chain (EC 4.1.3.6)/EC number=4.1.3.6 40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 citrate lyase Lactobacillus zeae LGG_01915|citE|Citrate; #N/A

1713  FIG00747417: hypothetical protein 40 138 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01920|LGG_01920|Conserved; #N/A

1714  UDP-glucose 4-epimerase (EC 5.1.3.2)/EC number=5.1.3.2 40 314 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nucleoside-diphosphate-sugar 

epimerase 
Lactobacillus paracasei LGG_02005|galE|NAD-dependent; #N/A

1715  FIG00742136: hypothetical protein 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02416|LGG_02416|Conserved; #N/A

1716  Alkanesulfonates transport system permeaseprotein 40 272 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nitrate/sulfonate/bicarbonate ABC 

transporter permease component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02439|ssuC|ABC; #N/A

1717 largest protein around 22 3644 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LPXTG-motif cell wall anchor 

domain-containing protein 
Lactobacillus paracasei YES

1718  hypothetical protein 11 94 #N/A 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 cytosolic protein Lactobacillus casei W56 LGG_00437|LGG_00437|Conserved; #N/A

1719  hypothetical protein 12 37 #N/A 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei LGG_00438|LGG_00438|Putative; #N/A

1720  Putative uncharacterized protein 10 148 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0
hypothetical protein 

LOCK919_0635 
Lactobacillus casei LOCK919 #N/A

1721  mobile element protein 40 98 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transposase Lactobacillus casei LGG_00153|is6|Transposase,; #N/A

1722  FIG00745588: hypothetical protein 40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00311|labL|Threonine/Serine; #N/A

1723  hypothetical protein 2 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1724  FIG00743200: hypothetical protein 40 176 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02280|LGG_02280|Conserved; #N/A

1725
 NAD-dependent glyceraldehyde-3-phosphatedehydrogenase 

(EC 1.2.1.12)
40 340 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glyceraldehyde 3-phosphate 

dehydrogenase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00933|gapA|Glyceraldehyde-3-

phosphate;
#N/A

1726  Phenylalanyl-tRNA synthetase beta chain (EC6.1.1.20) 40 803 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phenylalanyl-tRNA synthase subunit 

beta 
Lactobacillus zeae LGG_01717|pheT|Phenylalanyl-tRNA; #N/A

1727  Putative uncharacterized protein 21 73 #N/A 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_02888|LGG_02888|Conserved; #N/A

1728  FIG00748263: hypothetical protein 4 530 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Phage/plasmid primase, P4 family 

protein 
Lactobacillus paracasei #N/A

1729  ACT domain-containing protein 40 144 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01007|pheB|Amino; #N/A

1730  hypothetical protein 22 261 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
uncharacterized protein 

BN490_01943 
Firmicutes bacterium CAG:137 #N/A

1731  hypothetical protein 3 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1732  hypothetical protein 3 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1733  hypothetical protein 12 272 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein MPTP_1855 
Melissococcus plutonius ATCC 

35311
#N/A

1734  Beta-lactamase class C and other penicillinbinding proteins 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-lactamase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01859|pbpX|Beta-lactamase; #N/A

1735  hypothetical protein 2 53 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1736
 3-ketoacyl-CoA thiolase (EC 2.3.1.16) @Acetyl-CoA 

acetyltransferase (EC 2.3.1.9)
40 393 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-ketoacyl-CoA thiolase Lactobacillus zeae LGG_01839|phbA|Acetyl-CoA; #N/A

1737  Cell surface hydrolase, membrane-bound 40 281 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus zeae LGG_02298|LGG_02298|Alpha/beta; #N/A

1738  FIG00742620: hypothetical protein 40 321 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00502|LGG_00502|Conserved; #N/A

1739
 Phosphoenolpyruvate-dihydroxyacetonephosphotransferase 

(EC 2.7.1.121), ADP-binding subunit
40 193 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydroxyacetone kinase Lactobacillus zeae LGG_00508|dhaL|Dihydroxyacetone; #N/A

1740  FIG00746267: hypothetical protein 40 65 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01577|LGG_01577|Conserved; #N/A

1741  mobile element protein 5 414 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus casei str. Zhang #N/A

1742  Beta-glucoside bgl operon antiterminator, BglGfamily 40 306 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription antiterminator lact Lactobacillus paracasei LGG_00648|lacT|Transcription; #N/A

1743  hypothetical protein 3 88 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1744  hypothetical protein 2 58 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1745  Chitinase (EC 3.2.1.14)/EC number=3.2.1.14 2 522 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 extracellular protein Lactobacillus paracasei #N/A

1746  Single-strand binding protein family 2 139 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Single-strand binding protein family Lactobacillus paracasei #N/A

1747  FIG00745289: hypothetical protein 2 683 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1748  FIG00749374: hypothetical protein 2 111 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1749  putative ATPase TraE 5 642 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
type IV secretory pathway, VirB4 

component 
Lactobacillus casei #N/A

1750  Putative uncharacterized protein 11 149 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1751  hypothetical protein 2 102 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

1752  hypothetical protein 4 128 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1753  hypothetical protein 9 430 #N/A 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 ImpB/MucB/SamB family protein Lactobacillus paracasei #N/A

1754  hypothetical protein 8 118 #N/A 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1755  Replication protein 9 353 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 Replication protein RepA Lactobacillus paracasei #N/A

1756  FIG00747693: hypothetical protein 8 245 #N/A 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1757  hypothetical protein 2 76 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1758  hypothetical protein 3 91 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1759  FIG00742334: hypothetical protein 2 465 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative membrane protein Lactobacillus paracasei #N/A

1760  hypothetical protein 2 423 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1761  Chromosomal replication initiator protein DnaA 40 449 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
chromosomal replication initiator 

protein DnaA 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00001|dnaA|Chromosomal; #N/A

1762  hypothetical protein 3 44 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1763  Transcriptional regulator 40 183 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 TetR family transcriptional regulator Lactobacillus zeae #N/A

1764  FIG00744553: hypothetical protein 20 200 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00046|LGG_00046|Putative; #N/A

1765  FIG028593: membrane protein 40 109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transport protein Lactobacillus paracasei LGG_00049|LGG_00049|Branched-chain; #N/A

1766  permease of the major facilitator superfamily 40 457 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

permease 
Lactobacillus paracasei LGG_00064|ypiB|Transporter,; #N/A

1767  Predicted membrane protein 5 199 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative membrane protein Lactobacillus paracasei #N/A

1768
 Osmotically activated L-carnitine/choline ABCtransporter, 

permease protein OpuCD
40 220 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

amino acid ABC transporter 

permease 
Lactobacillus delbrueckii

LGG_00075|opuCd|Binding-protein-

dependent;
#N/A

1769  Transcriptional regulator, TetR family 20 181 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Streptococcus mutans NN2025 LGG_00086|LGG_00086|Transcriptional; #N/A

1770  CAAX amino terminal protease family 40 293 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 CAAX amino terminal protease 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_00089|LGG_00089|Metal-dependent; #N/A

1771
 Diaminopimelate decarboxylase (EC 4.1.1.20)/EC 

number=4.1.1.20
40 487 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 diaminopimelate decarboxylase Lactobacillus zeae LGG_00112|lysA|Diaminopimelate; #N/A

1772  N-acetylmuramic acid 6-phosphate etherase (EC4.2.-.-) 40 310 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N-acetylmuramic acid-6-phosphate 

etherase 
Lactobacillus zeae LGG_00126|murQ|N-acetylmuramic; #N/A

1773  DNA-binding response regulator, OmpR family 40 224 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Clostridium pasteurianum LGG_00156|beaR|Two-component; #N/A

1774  FIG00742439: hypothetical protein 40 183 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_19640 Lactobacillus casei W56 LGG_00161|LGG_00161|PTS; #N/A

1775  hypothetical protein 19 266 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

1776  Malolactic regulator 30 84 #N/A 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_0567 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1777
 Acetylornithinedeacetylase/Succinyl-diaminopimelate 

desuccinylase and
40 439 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dipeptidase Lactobacillus paracasei LGG_02738|LGG_02738|Dipeptidase,; #N/A



1778  hypothetical protein 23 1019 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XalA precursor Lactobacillus zeae YES

1779  L-rhamnose isomerase (EC 5.3.1.14)/EC number=5.3.1.14 40 426 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rhamnose isomerase Lactobacillus zeae #N/A

1780  hypothetical protein 5 38 #N/A 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1781  6-phospho-3-hexuloisomerase 4 187 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hexulose-6-phosphate synthase (D-

arabino 3-hexulose 6-phosphate 

formaldehyde lyase) 

Lactobacillus casei BD-II #N/A

1782  hypothetical protein 2 620 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 NTPase Lactobacillus paracasei #N/A

1783  Lipid A export ATP-binding/permease proteinMsbA 40 641 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug ABC transporter ATPase Lactobacillus zeae LGG_01350|yknV|ABC; #N/A

1784  putative membrane protein 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01376|ytwI|Conserved; #N/A

1785  ATP-dependent DNA helicase, RecQ family 40 469 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-dependent DNA helicase 

RecQ 
Lactobacillus zeae LGG_01386|recQ|ATP-dependent; #N/A

1786
 PTS system, fructose- and mannose-inducible IIAcomponent 

(EC 2.7.1.69)
4 145 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system mannose/fructose-

specific transporter subunit IIA 
Lactobacillus casei ATCC 334 #N/A

1787  putative polysaccharide polymerase protein 2 367 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1788  Glycosyltransferase 2 324 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase, partial Lactobacillus paracasei #N/A

1789  Lipopolysaccharide 1,6-galactosyltransferase(EC 2.4.1.-) 2 360 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
UDP-D-

galactose:(glucosyl)lipopolysacchari

de-1, 6-D-galactosyltransferase 

Lactobacillus paracasei #N/A

1790  Possible glycosyltransferase 2 328 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
polysaccharide biosynthesis 

protein, partial 
Lactobacillus paracasei #N/A

1791  FIG00745993: hypothetical protein 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02085|LGG_02085|Conserved; #N/A

1792  Sugar kinase, ribokinase family 40 317 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sugar kinase Lactobacillus zeae LGG_02086|LGG_02086|Sugar; #N/A

1793
 Cytosine/purine/uracil/thiamine/allantoinpermease family 

protein
40 416 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cytosine permease Lactobacillus casei W56 LGG_02090|LGG_02090|Cytosine; #N/A

1794  putative cytoplasmic protein 21 832 #N/A 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1795  hypothetical protein 2 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1796  Cyclopropane-fatty-acyl-phospholipid synthase(EC 2.1.1.79) 40 393 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cyclopropane fatty acid synthase-

like protein 
Lactobacillus casei ATCC 334

LGG_02109|cfa|Cyclopropane-fatty-acyl-

phospholipid;
#N/A

1797  FIG00744414: hypothetical protein 40 50 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02135|LGG_02135|Putative; #N/A

1798  hypothetical protein 40 57 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02137|LGG_02137|Putative; #N/A

1799  SSU ribosomal protein S2p (SAe) 40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S2 Lactobacillus casei ATCC 334 LGG_01628|rpsB|SSU/30S; #N/A

1800  Aldo/keto reductase 40 360 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aldo/keto reductase Lactobacillus zeae LGG_02381|tas|Oxidoreductase,; #N/A

1801
 Three-component quorum-sensing regulatorysystem, sensor 

histidine kinase
16 431 #N/A 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 sensor histidine kinase PrcK Lactobacillus casei str. Zhang #N/A

1802  hypothetical protein 3 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1803  Prebacteriocin 40 113 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 prebacteriocin 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_02400|LGG_02400|Prebacteriocin #N/A

1804  FIG00749445: hypothetical protein 40 279 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02407|LGG_02407|Conserved; #N/A

1805  FIG00745441: hypothetical protein 40 65 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00229|LGG_00229|Conserved; #N/A

1806  Probable tautomerase yrdN (EC 5.3.2.-) 40 129 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tautomerase Lactobacillus zeae LGG_00270|iolK|4-oxalocrotonate; #N/A

1807  hypothetical protein 40 41 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01344|LGG_01344|Putative; #N/A

1808  hypothetical protein 15 53 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1809  Excinuclease ABC subunit A paralog of unknownfunction 40 757 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
daunorubicin resistance protein 

DrrC 
Lactobacillus zeae #N/A

1810  hypothetical protein 3 51 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1811  hypothetical protein 4 639 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional antiterminator Oenococcus oeni #N/A

1812
 Imidazole glycerol phosphate synthase cyclasesubunit (EC 

4.1.3.-)
40 252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

imidazole glycerol phosphate 

synthase 
Lactobacillus zeae LGG_01438|hisF|Imidazole; #N/A

1813  FIG00743463: hypothetical protein 40 172 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01829|LGG_01829|Conserved; #N/A

1814  LysR family transcriptional regulator YeiE 40 275 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LysR family transcriptional regulator Lactobacillus zeae LGG_02620|rlrG|Transcriptional; #N/A

1815  hypothetical 13 45 #N/A 0 0 0 0 1 1 0 0 1 1 1 0 1 0 1 1 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1816  Type 6 420 #N/A 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Type I restriction-modification 

system, specificity subunit S 
Lactobacillus paracasei #N/A

1817  Transcriptional 40 322 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LysR family transcriptional regulator Lactobacillus zeae LGG_01423|lysR|Transcriptional; #N/A

1818  GO:0008861 40 753 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 formate acetyltransferase Lactobacillus zeae LGG_01421|pflB|Formate; #N/A

1819  hypothetical 17 923 #N/A 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
type III restriction endonuclease 

subunit R 
Lactobacillus zeae LGG_01950|LGG_01950|Type; #N/A

1820  hypothetical 3 71 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1821  GO:0008948 40 467 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oxaloacetate decarboxylase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01912|oadA|Oxaloacetate; #N/A

1822  Putative 4 427 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1823  GO:0004476 40 323 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 mannose-6-phosphate isomerase Lactobacillus paracasei LGG_00331|manA|Mannose-6-phosphate; #N/A

1824  RNA 40 455 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA methyltransferase Lactobacillus zeae #N/A

1825  GO:0008982 22 164 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1
PTS system sorbose transporter 

subunit IIB 
Lactobacillus casei BL23 #N/A

1826  hypothetical 8 37 #N/A 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1827  hypothetical 2 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_2199 Lactobacillus casei str. Zhang #N/A

1828  hypothetical 16 45 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1829  ATP-dependent 40 1252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent helicase Lactobacillus zeae LGG_01497|rexB|ATP-dependent; #N/A

1830  FIG00751314: 40 123 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01599|LGG_01599|Conserved; #N/A

1831  FIG00745434: 40 50 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00758|LGG_00758|Putative; #N/A

1832  ABC 40 585 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_01635|mdlA|ABC; #N/A

1833  FIG00742188: 40 73 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_17740 Lactobacillus casei W56 LGG_01636|LGG_01636|Putative; #N/A

1834  GO:0004730 40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA pseudouridine synthase A Lactobacillus zeae LGG_02455|truA|tRNA; #N/A

1835  GO:0047473 40 506 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
D-alanine--D-alanyl carrier protein 

ligase DltA 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00777|dltA|D-alanine--

poly(phosphoribitol);
#N/A

1836  Cell 40 143 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein MraZ Lactobacillus zeae LGG_01277|mraZ|Cell; #N/A

1837  NAD-dependent 40 244 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative NAD-dependent 

deacetylase 
Lactobacillus paracasei LGG_01347|LGG_01347|Silent; #N/A

1838  hypothetical 5 84 #N/A 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola #N/A

1839  oxidoreductase 40 351 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 luciferase Lactobacillus zeae LGG_02322|yhbW|Luciferase-like; #N/A

1840  Predicted 40 227 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADP oxidoreductase Lactobacillus zeae LGG_02321|LGG_02321|NADP; #N/A

1841  mobile 40 393 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transposase Lactobacillus zeae LGG_02305|is61|Transposase,; #N/A

1842  GO:0047265 40 517 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyl transferase family 1 Lactobacillus zeae LGG_02285|yohH|Glycosyl; #N/A

1843  FIG00743426: 40 121 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02222|LGG_02222|Conserved; #N/A

1844  Xre-like bacteriocin 40 99 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus casei str. Zhang LGG_02390|spiA|Bacteriocin; #N/A

1845  Putative 40 93 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02850|LGG_02850|Conserved; #N/A

1846  FIG00748304: 40 112 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02854|LGG_02854|Conserved; #N/A

1847  alpha/beta 40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus zeae LGG_02229|LGG_02229|Alpha/beta; #N/A

1848  FIG00748393: 22 42 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1849  GO:0004072 40 448 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aspartate kinase Lactobacillus zeae LGG_02156|lysC|Aspartokinase #N/A

1850  FIG00744135: 40 358 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02142|LGG_02142|Permease #N/A

1851  putative 22 194 #N/A 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02099|LGG_02099|L-cystine; #N/A

1852  FIG00747972: 40 88 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein MI1_03840 
Leuconostoc mesenteroides 

subsp. mesenteroides J18
LGG_00149|LGG_00149|Conserved; #N/A

1853  FIG00746906: 40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02083|LGG_02083|Conserved; #N/A

1854  putative 40 122 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02712|LGG_02712|Conserved; #N/A

1855  GO:0008880 40 477 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glucuronate isomerase Lactobacillus zeae #N/A

1856  Arsenate 40 133 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 arsenate reductase Lactobacillus zeae LGG_02034|spxA|Arsenate; #N/A

1857  GO:0003951 40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
inorganic polyphosphate/ATP-NAD 

kinase 
Lactobacillus zeae LGG_00866|ppnK|Inorganic; #N/A

1858  GO:0004557 16 100 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1859  acetyltransferase, 28 215 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus paracasei #N/A

1860  FIG00743961: 40 92 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01209|LGG_01209|Conserved; #N/A

1861  Cysteine 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cysteine desulfurase Lactobacillus zeae LGG_01201|sufS|Cysteine; #N/A

1862  hypothetical 3 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1863  FIG00743265: 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01854|LGG_01854|Conserved; #N/A

1864  RNA 40 455 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA (uracil-5-)-methyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01834|rumA|RNA; #N/A

1865  GO:0004044 40 484 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amidophosphoribosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_01808|purF|Amidophosphoribosyltrans

ferase
#N/A

1866  hypothetical 3 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1867  Peptidoglycan 37 325 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 putative deacetylase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01990|LGG_01990|Xylanase/chitin; #N/A

1868  hypothetical 3 63 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein CXIVA_19030 Clostridium sp. SY8519 #N/A

1869  hypothetical 4 123 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSA_10740 
Lactobacillus sanfranciscensis 

TMW 1.1304
#N/A

1870  Chromosome partitioning protein 3 293 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 chromosome partitioning protein Lactobacillus paracasei #N/A

1871  Transcriptional 12 292 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus zeae #N/A

1872  Predicted 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphohydrolase Lactobacillus zeae LGG_02627|yagB|HD; #N/A

1873  Mutator 40 150 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NUDIX hydrolase Lactobacillus zeae LGG_02556|mutT|MutT/nudix; #N/A

1874  Ribosomal 40 185 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sigma-54 modulation protein Lactobacillus zeae LGG_00896|yfiA|Ribosomal; #N/A

1875  hypothetical 4 37 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1876  toxin-antitoxin Klimina 40 82 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 antitoxin Lactobacillus zeae LGG_02535|LGG_02535|Conserved; #N/A



1877  GO:0005351 19 626 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_02749|LGG_02749|PTS; #N/A

1878  Transcriptional 40 282 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus zeae LGG_02841|LGG_02841|Transcriptional; #N/A

1879  Osmosensitive 40 396 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sensor histidine kinase Lactobacillus zeae LGG_00253|vanS|Two; #N/A

1880  GO:0004807 40 290 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 myo-inositol catabolism protein IolH 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00272|iolH|IolH #N/A

1881  phage 25 376 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 integrase Lactobacillus casei #N/A

1882  hypothetical 6 225 #N/A 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein A2p22 Lactobacillus phage A2 #N/A

1883  hypothetical 4 129 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lrm1_gp47 Lactobacillus phage Lrm1 #N/A

1884  hypothetical 17 63 #N/A 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1885  phage 18 432 #N/A 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 putative lysin Lactobacillus casei LGG_01143|lys|Phage-related; #N/A

1886  GO:0008982 27 157 #N/A 1 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
PTS system fructose-specific IIA 

component 
Lactobacillus paracasei #N/A

1887  Arabinose 19 203 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 Arabinose 5-phosphate isomerase Lactobacillus paracasei #N/A

1888  GO:0008675 19 211 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
2-keto-3-deoxy-6-phosphogluconate 

aldolase 
Lactobacillus casei str. Zhang #N/A

1889  GO:0004322 3 155 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA-binding ferritin-like protein Lactobacillus paracasei #N/A

1890  putative 10 92 #N/A 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus paracasei LGG_00385|LGG_00385|Putative; #N/A

1891  ThiJ/PfpI 40 168 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 general stress protein Lactobacillus zeae LGG_00015|pfpI|Intracellular; #N/A

1892  GO:0003697 40 198 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
single-stranded DNA-binding 

protein 
Lactobacillus casei str. Zhang LGG_00012|ssb2|Single-stranded; #N/A

1893  FIG00742711: 40 261 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HAD superfamily hydrolase Lactobacillus casei ATCC 334 LGG_02914|LGG_02914|Hydrolase; #N/A

1894  mobile element protein 15 498 #N/A 0 0 0 0 0 0 0 1 1 1 1 0 1 0 1 1 0 0 0 1 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1895  FIG00748794: hypothetical protein 34 43 #N/A 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

1896  Acetyltransferase, GNAT family 40 160 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative acetyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01074|LGG_01074|Acetyltransferase,; #N/A

1897  hypothetical protein 4 38 #N/A 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1898  hypothetical protein 20 76 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein BN194_12760 Lactobacillus casei W56 LGG_01100|LGG_01100|Putative; #N/A

1899  hypothetical protein 3 143 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1900  hypothetical protein 23 63 #N/A 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 1 1 1 1 0 0 0 transcriptional regulator Lactobacillus zeae #N/A

1901  N-acetyl-L,L-diaminopimelate deacetylase (EC3.5.1.47) 40 387 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N-acetyldiaminopimelate 

deacetylase 
Lactobacillus zeae LGG_00110|hipO|Peptidase,; #N/A

1902  FIG00750642: hypothetical protein 40 45 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01155|LGG_01155|Conserved; #N/A

1903  FIG00752093: hypothetical protein 24 146 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01250|LGG_01250|Conserved; #N/A

1904  GAF domain protein 40 160 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GAF domain-containing protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01256|yebR|GAF; #N/A

1905  Lon-like protease with PDZ domain 40 362 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase S16 Lactobacillus zeae LGG_01333|lon|PDZ; #N/A

1906  Late competence protein ComEA, DNA receptor 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter Lactobacillus zeae LGG_01334|comEa|DNA; #N/A

1907  hypothetical protein 2 69 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00140|uvrB|Conserved; #N/A

1908  hypothetical protein 3 56 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 #N/A #N/A

1909  FIG00742179: hypothetical protein 40 163 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_1478 Lactobacillus casei str. Zhang LGG_01493|LGG_01493|Conserved; #N/A

1910  phage major tail protein 20 211 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 phage major tail protein Lactobacillus casei LGG_01528|LGG_01528|Phage-related; #N/A

1911  SSU ribosomal protein S21p 40 58 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S21 Lactobacillus paracasei LGG_01556|rpsU|SSU/30S; #N/A

1912  mobile element protein 20 178 #N/A 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transposase Lactobacillus paracasei LGG_01622|is44|Transposase,; #N/A

1913  FIG00742294: hypothetical protein 40 58 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_1584 Lactobacillus casei str. Zhang LGG_01638|LGG_01638|Conserved; #N/A

1914  hypothetical protein 24 38 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1915  Ribonucleotide reductase transcriptionalregulator NrdR 40 155 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ribonucleotide reductase 

transcriptional regulator 
Lactobacillus casei LGG_01758|nrdR|Transcriptional; #N/A

1916  aminoglycoside phosphotransferase familyprotein 40 257 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
aminoglycoside 

phosphotransferase 
Lactobacillus zeae #N/A

1917  ABC transporter, ATP-binding protein EcsA 40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative multidrug ABC transporter 

ATP-binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01777|ecsA|ABC; #N/A

1918  FIG00743316: hypothetical protein 40 128 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_1730 Lactobacillus casei ATCC 334 LGG_01787|LGG_01787|Conserved; #N/A

1919  Glycerophosphoryl diester phosphodiesterase (EC3.1.4.46) 40 605 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycerophosphodiester 

phosphodiesterase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01790|LGG_01790|Glycerophosphodie

ster;
#N/A

1920
 Phosphoribosylformylglycinamidine synthase,glutamine 

amidotransferase subunit (EC 6.3.5.3)
40 228 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoribosylformylglycinamidine 

synthase 
Lactobacillus zeae

LGG_01810|purQ|Phosphoribosylformylglyci

namidine;
#N/A

1921  Phospholipase D/Transphosphatidylase 40 358 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

1922
 Predicted cell-wall-anchored protein SasC(LPXTG motif) mabA 

fourth largest protein
40 2357 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 matrix-binding protein Lactobacillus zeae LGG_01865|LGG_01865|Conserved; YES

1923  hypothetical protein 15 47 #N/A 0 0 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 0 1 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1924  hypothetical protein 15 41 #N/A 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1925  Oxygen-insensitive NADPH nitroreductase (EC1.-.-.-) 40 251 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 nitroreductase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01929|nfsA|Oxygen-insensitive; #N/A

1926  ABC transporter, ATP-binding protein 40 305 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_01930|ecsA|ABC; #N/A

1927  mobile element protein 21 117 #N/A 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus casei ATCC 334 LGG_01961|is51|Transposase,; #N/A

1928  GMP synthase [glutamine-hydrolyzing] (EC6.3.5.2) 40 517 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GMP synthase Lactobacillus zeae LGG_01968|guaA|GMP; #N/A

1929  UDP-N-acetylglucosamine 2-epimerase (EC5.1.3.14) 40 383 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UDP-N-acetylglucosamine 2-

epimerase 
Lactobacillus zeae

LGG_01991|LGG_01991|UDP-N-

acetylglucosamine;
#N/A

1930  Transcriptional regulator, ArsR family 40 111 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cadmium efflux system accessory 

protein 
Lactobacillus casei W56 LGG_02020|LGG_02020|Transcriptional; #N/A

1931  Translation elongation factor P 40 187 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 translation elongation factor P Lactobacillus casei ATCC 334 #N/A

1932
 PTS system, sucrose-specific IIB component (EC2.7.1.69) / 

PTS system, sucrose-specific IIC component
40 659 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS sucrose transporter subunit 

IIABC 
Lactobacillus zeae LGG_02104|LGG_02104|PTS; #N/A

1933
 (3R)-hydroxymyristoyl-[acyl carrier protein]dehydratase (EC 

4.2.1.-)
40 146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-hydroxyacyl-ACP dehydratase Lactobacillus zeae

LGG_02113|fabZ|(3R)-hydroxymyristoyl-[acyl-

carrier-protein];
#N/A

1934
 (3R)-hydroxymyristoyl-[acyl carrier protein]dehydratase (EC 

4.2.1.-)
40 145 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-hydroxyacyl-ACP dehydratase Lactobacillus zeae

LGG_02122|fabZ|(3R)-hydroxymyristoyl-[acyl-

carrier-protein];
#N/A

1935  D-lactate dehydrogenase (EC 1.1.1.28)/EC number=1.1.1.28 40 384 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D-lactate dehydrogenase Lactobacillus paracasei LGG_02163|ldhA|D-2-hydroxyacid; #N/A

1936  Glucose 1-dehydrogenase (EC 1.1.1.47)/EC number=1.1.1.47 40 261 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Glucose 1-dehydrogenase Lactobacillus casei LOCK919 LGG_02189|gdh|Glucose; #N/A

1937
 6-phospho-beta-glucosidase (EC 3.2.1.86)/EC 

number=3.2.1.86
40 485 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-glucosidase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_02191|LGG_02191|6-phospho-beta-

glucosidase;
#N/A

1938  GMP synthase [glutamine-hydrolyzing] (EC6.3.5.2) 40 206 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamine amidotransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02226|LGG_02226|GMP; #N/A

1939  FIG00745321: hypothetical protein 40 249 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02227|LGG_02227|Conserved; #N/A

1940  Amino acid permease 40 609 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02236|ydaO|Amino; #N/A

1941  FIG00749012: hypothetical protein 40 186 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus sp. ASF360 LGG_02315|LGG_02315|Conserved; #N/A

1942  Phosphoglycerate mutase (EC 5.4.2.1)/EC number=5.4.2.1 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate mutase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_02353|gpmA|2,3-bisphosphoglycerate-

dependent;
#N/A

1943  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 188 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2048 Lactobacillus casei str. Zhang #N/A

1944  Gluconate dehydratase (EC 4.2.1.39)/EC number=4.2.1.39 20 381 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
mandelate racemase/muconate 

lactonizing protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02664|dgoD|Galactonate; #N/A

1945  Rhamnulokinase (EC 2.7.1.5)/EC number=2.7.1.5 18 509 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 sugar kinase Lactobacillus zeae LGG_02684|fucK|Carbohydrate; #N/A

1946  L-fucose isomerase (EC 5.3.1.25)/EC number=5.3.1.25 18 595 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fucose isomerase Lactobacillus zeae LGG_02685|fucI|L-fucose; #N/A

1947  Putative inner membrane protein 40 259 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative inner membrane protein Lactobacillus casei #N/A

1948  SAM-dependent methyltransferase 40 248 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02785|LGG_02785|Methyltransferase #N/A

1949  ABC-type amino acid transport system, permeasecomponent 40 535 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Amino acid ABC transporter, amino 

acid-binding protein 
Lactobacillus paracasei LGG_02848|glnP|ABC; #N/A

1950  Integrase, superantigen-encoding pathogenicityislands SaPI 19 385 #N/A 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 phage integrase Lactobacillus paracasei LGG_02885|xerC|Phage-related; #N/A

1951  third largest protein 40 2603 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell surface protein Lactobacillus casei LGG_02923|LGG_02923|Adhesion; YES

1952
 Deoxyribose-phosphate aldolase (EC 4.1.2.4)/EC 

number=4.1.2.4
40 280 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 deoxyribose-phosphate aldolase Lactobacillus zeae LGG_00321|deoC|Deoxyribose-phosphate; #N/A

1953  hypothetical protein 19 38 #N/A 0 0 1 1 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 #N/A #N/A

1954
 Cell division protein FtsI [Peptidoglycansynthetase] (EC 

2.4.1.129)
38 662 #N/A 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidoglycan synthetase Lactobacillus paracasei LGG_00382|pbp|Penicillin-binding; #N/A

1955  hypothetical protein 22 95 #N/A 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 DNA-binding protein Lactobacillus zeae LGG_00390|aroE|Conserved; #N/A

1956  Transcriptional antiterminator of lichenanoperon, BglG family 8 494 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PRD domain protein Enterococcus faecalis LGG_00393|manR|Transcription; #N/A

1957  Fructokinase (EC 2.7.1.4)/EC number=2.7.1.4 9 284 #N/A 1 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fructokinase Lactobacillus casei LGG_00407|scrK|Fructokinase #N/A

1958  PTS system, sorbose-specific IID component (EC2.7.1.69) 6 562 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative PTS system IICD 

component 
Lactobacillus paracasei LGG_00417|manZ|PTS; #N/A

1959  hypothetical protein YhfZ 5 304 #N/A 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Hypothetical protein YhfZ Lactobacillus casei LOCK919 LGG_00420|yhfZ|Transcriptional; #N/A

1960  FIG00746394: hypothetical protein 40 112 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00040|LGG_00040|Conserved; #N/A

1961  Transposase 16 280 #N/A 1 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus paracasei LGG_00453|is18|Transposase,; #N/A

1962  FIG00749233: hypothetical protein 12 265 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative membrane protein Lactobacillus casei #N/A

1963  Inosose isomerase (EC 5.3.99.-) 10 288 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sugar phosphate 

isomerase/epimerase 
Lactobacillus zeae LGG_00561|LGG_00561|Sugar; #N/A

1964  transport protein 10 405 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MFS family transporter Lactobacillus casei BL23 LGG_00565|yfkL|Transporter,; #N/A

1965  Shikimate/quinate 5-dehydrogenase I beta (EC1.1.1.282) 10 303 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
shikimate/quinate 5-dehydrogenase 

I beta 
Lactobacillus paracasei LGG_00566|aroE|Shikimate; #N/A

1966
 Trehalose-6-phosphate hydrolase (EC 3.2.1.93)/EC 

number=3.2.1.93
40 551 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 trehalose-6-phosphate hydrolase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00602|treC|Alpha,alpha-

phosphotrehalase;
#N/A

1967  Carbohydrate binding family 6 40 839 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyl hydrolase family protein 
Lactobacillus buchneri NRRL B-

30929
LGG_00061|LGG_00061|Galactosidase; #N/A

1968  hypothetical protein 11 266 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Bacillus fordii LGG_00628|walR|Two-component; #N/A

1969  Pyridoxamine 5'-phosphate oxidase-related,FMN-binding 40 138 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 FMN-binding protein Lactobacillus paracasei LGG_00063|LGG_00063|FMN-binding; #N/A

1970  D-alanine--poly(phosphoribitol) ligase subunit2 (EC 6.1.1.13) 40 81 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Chain A, Tertiary Structure Of Apo-

D-Alanyl Carrier Protein 
LGG_00779|dltC|D-alanyl; #N/A

1971  FIG00743537: hypothetical protein 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00790|LGG_00790|Conserved; #N/A

1972  Phosphoesterase 40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 metallophosphatase Lactobacillus zeae LGG_00803|LGG_00803|Phosphoesterase; #N/A



1973  hypothetical protein 2 70 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

1974  mobile element protein 11 299 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase-like protein Lactobacillus casei W56 LGG_00912|is33|Transposase,; #N/A

1975  hypothetical protein UPF0052 40 342 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter Lactobacillus zeae LGG_00928|yvcK|Transporter #N/A

1976  Preprotein translocase subunit SecG (TC3.A.5.1.1) 40 78 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
preprotein translocase subunit 

SecG 
Lactobacillus zeae LGG_00940|secG|Preprotein; #N/A

1977  3'-to-5' exoribonuclease RNase R 40 789 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exoribonuclease R Lactobacillus zeae LGG_00942|rnr|Exoribonuclease; #N/A

1978
 Glycerol-3-phosphate ABC transporter,periplasmic glycerol-3-

phosphate-binding protein (TC
40 437 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

periplasmic-binding component of 

an ABC superfamily glycerol-3-

phosphate transporter 

Lactobacillus paracasei #N/A

1979
 Phosphoglucosamine mutase (EC 5.4.2.10)/EC 

number=5.4.2.10
40 454 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglucosamine mutase Lactobacillus casei ATCC 334 LGG_00982|glmM|Phosphoglucosamine; #N/A

1980
 PTS system, fructose-specific IIB component (EC2.7.1.69) / 

PTS system, fructose-specific IIC component
29 497 #N/A 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system, fructose-specific IIBC 

components 
Lactobacillus paracasei LGG_00090|LGG_00090|PTS; #N/A

1981  hypothetical protein 13 47 #N/A 0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 1 1 1 1 0 0 1 0 0 0 #N/A #N/A

1982
 Tryptophan synthase beta chain (EC 4.2.1.20)/EC 

number=4.2.1.20
40 406 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tryptophan synthase subunit beta Lactobacillus casei W56 LGG_00099|trpB|Tryptophan; #N/A

1983
 Dihydrodipicolinate reductase (EC 1.3.1.26)/EC 

number=1.3.1.26
40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydrodipicolinate reductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00108|dapB|Dihydrodipicolinate; #N/A

1984  FIG00754201: hypothetical protein 40 168 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Clostridium termitidis LGG_00154|LGG_00154|Conserved; #N/A

1985  hypothetical protein 19 222 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

1986  FIG00744440: hypothetical protein spaE 40 451 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pilus specific extracellular protein, 

minor backbone protein SpaE, 

LPXTG anchored 

Lactobacillus paracasei LGG_02371|spaE|Pilus; YES

1987  FIG00750377: hypothetical protein 40 52 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 histidine kinase Lactobacillus zeae LGG_02391|LGG_02391|Protein; #N/A

1988  FIG00748454: hypothetical protein 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 histidine kinase Lactobacillus zeae LGG_02392|LGG_02392|Protein; #N/A

1989  class II aldolase/adducin domain protein spcA/B 18 259 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
class II aldolase and adducin 

protein 
Enterococcus moraviensis #N/A

1990
 Long-chain-fatty-acid--CoA ligase (EC 6.2.1.3)/EC 

number=6.2.1.3
40 510 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

acyl-CoA synthetase (AMP-

forming)/AMP-acid ligase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02436|4cl1|Acyl-CoA; #N/A

1991  Esterase/lipase 40 317 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 esterase Lactobacillus zeae LGG_02908|LGG_02908|Esterase/lipase #N/A

1992  DNA gyrase subunit B (EC 5.99.1.3)/EC number=5.99.1.3 40 653 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA gyrase B subunit 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00005|gyrB|DNA; #N/A

1993  hypothetical protein 3 218 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Enterococcus faecalis #N/A

1994  hypothetical protein 3 93 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein LSEI_1930 Lactobacillus casei ATCC 334 #N/A

1995  hypothetical protein 3 75 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei #N/A

1996  unknown 3 98 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

1997  hypothetical protein 7 236 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 Putative methylase Lactobacillus casei LOCK919 #N/A

1998  Beta-glucoside bgl operon antiterminator, BglGfamily 26 289 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription antiterminator lacT 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

1999  FIG00743273: hypothetical protein 40 608 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_02580|LGG_02580|ABC; #N/A

2000  ABC-type multidrug transport system, permeasecomponent 40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter Leuconostoc carnosum JB16 LGG_02622|nodJ|ABC; #N/A

2001  LysR family transcriptional regulator STM2281 40 317 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LysR family transcriptional regulator Lactobacillus zeae LGG_02638|yoaU2|Transcriptional; #N/A

2002  Fructose-bisphosphate aldolase class II (EC4.1.2.13) 26 286 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
D-tagatose-1,6-bisphosphate 

aldolase subunit GatY 
Lactobacillus paracasei #N/A

2003  hypothetical protein 12 40 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 #N/A #N/A

2004  3-oxoacyl-[acyl-carrier protein] reductase (EC1.1.1.100) 26 254 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
short chain dehydrogenase family 

protein 
Lactobacillus paracasei #N/A

2005  hypothetical protein 9 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 #N/A #N/A

2006  hypothetical protein 33 69 #N/A 1 1 0 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCBD_2662 Lactobacillus casei BD-II #N/A

2007  FIG00750061: hypothetical protein 40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 permease Lactobacillus zeae #N/A

2008  PTS system, mannose-specific IID component (EC2.7.1.69) 40 273 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS fructose transporter subunit IID Lactobacillus zeae LGG_00339|manD|PTS; #N/A

2009  hypothetical protein 20 69 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSA1216 
Lactobacillus sakei subsp. sakei 

23K
#N/A

2010  hypothetical protein 3 67 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 #N/A #N/A

2011  mobile element protein 4 154 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 Transposase Lactobacillus paracasei #N/A

2012  DNA helicase 40 763 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent DNA helicase Lactobacillus zeae LGG_01975|rep|DNA; #N/A

2013  PTS system, beta-glucoside-specific, IIBcomponent 40 112 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS lactose transporter subunit IIB Lactobacillus zeae LGG_00354|celA|PTS; #N/A

2014  hypothetical protein 4 44 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 #N/A #N/A

2015  hypothetical protein 13 40 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 0 1 0 0 1 #N/A #N/A

2016
 ABC transporter, periplasmic spermidineputrescine-binding 

protein PotD (TC 3.A.1.11.1)
40 357 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

spermidine/putrescine ABC 

transporter substrate-binding 

protein 

Lactobacillus zeae LGG_00972|potD|ABC; #N/A

2017  Triosephosphate isomerase (EC 5.3.1.1)/EC number=5.3.1.1 40 251 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 triosephosphate isomerase Lactobacillus zeae LGG_00935|tpiA|Triosephosphate; #N/A

2018  Programmed cell death toxin YdcE toxin-antitoxin Klimina 40 127 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
toxin-antitoxin addiction module 

toxin component MazF (an 

endoRNAse) 

Lactobacillus casei ATCC 334 LGG_02534|mazF|Transcriptional; #N/A

2019  ErfK/YbiS/YcfS/YnhG family protein, putative 2 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

2020
 ABC-type amino acid transport system, permeaseand 

periplasmic component
40 485 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

amino acid ABC transporter 

permease and substrate binding 

components 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01356|glnP|ABC; #N/A

2021  FIG00627979: hypothetical protein 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase M23B Lactobacillus zeae LGG_01387|LGG_01387|Putative; #N/A

2022  FIG00743137: hypothetical protein 7 71 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 hypothetical protein Lactobacillus coryniformis #N/A

2023  copy number control protein 2 269 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
chromosome/plasmid partitioning 

protein, sporulation initiation 

inhibitor 

Lactobacillus paracasei #N/A

2024  hypothetical protein 3 105 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein LC2W_p36 Lactobacillus casei LC2W #N/A

2025  Rrf2-linked NADH-flavin reductase 40 217 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADH-flavin reductase Lactobacillus zeae LGG_00684|ywnB|NADH-flavin; #N/A

2026  A/G-specific adenine glycosylase (EC 3.2.2.-) 40 411 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 A/G-specific DNA glycosylase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00676|mutY|A/G-specific; #N/A

2027  Major facilitator:Oxalate:Formate Antiporter 40 407 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

oxalate:formate antiporter 
Lactobacillus casei LGG_00600|oxlT|Transporter,; #N/A

2028  hypothetical protein 26 39 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00580|LGG_00580|Putative; #N/A

2029  Probable transport protein 40 482 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter Lactobacillus casei ATCC 334 LGG_00555|ycaM|Amino; #N/A

2030  Di/tripeptide permease DtpT 40 488 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transporter yclF Lactobacillus paracasei LGG_01868|dtpT|Transporter,; #N/A

2031  Gluconate permease, Bsu4004 homolog 40 450 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 gluconate permease Lactobacillus zeae LGG_00277|gntP|Gluconate; #N/A

2032  mobile element protein 6 271 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 Transposase Lactobacillus paracasei #N/A

2033  hypothetical protein 14 40 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 0 0 1 #N/A #N/A

2034  phage terminase large subunit 16 633 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 phage terminase large subunit Lactobacillus casei LGG_01535|LGG_01535|Phage-related; #N/A

2035  phage portal protein 16 366 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 phage portal protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01534|LGG_01534|Phage-related; #N/A

2036  FIG00753262: hypothetical protein 15 39 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein LSEI_1507 Lactobacillus casei ATCC 334 LGG_01517|LGG_01517|Conserved; #N/A

2037  dCMP deaminase (EC 3.5.4.12) 40 154 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_16730 Lactobacillus casei W56 LGG_01488|comEB|CMP/dCMP; #N/A

2038  Aldose 1-epimerase (EC 5.1.3.3)/EC number=5.1.3.3 40 277 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative aldose 1-epimerase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2039  Hydroxymethylglutaryl-CoA synthase (EC2.3.3.10) 40 390 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
hydroxymethylglutaryl-CoA 

synthase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01837|mvaS|Hydroxymethylglutaryl-

CoA;
#N/A

2040  sensor histidine kinase 40 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 two-component sensor kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01799|graS|Two; #N/A

2041  FIG00742825: hypothetical protein 40 1180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell surface protein Lactobacillus zeae LGG_01766|LGG_01766|Conserved; #N/A

2042  Phosphoglycerate mutase family 2 6 191 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 phosphoglycerate mutase Lactobacillus zeae #N/A

2043  FIG001553: Hydrolase, HAD subfamily IIIA 40 178 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01739|yqeG|Hydrolase; #N/A

2044  hypothetical protein 15 43 #N/A 1 0 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei #N/A

2045  Two component transcriptional regulator VraR 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_18490 Lactobacillus casei W56 LGG_01710|vraR|Two-component; #N/A

2046
 Cell division protein FtsI [Peptidoglycansynthetase] (EC 

2.4.1.129)
40 708 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsI Lactobacillus zeae LGG_01706|pbp2B|Cell; #N/A

2047  Aluminum resistance protein 40 420 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative aluminium resistance 

protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01699|ynbB|Aluminum; #N/A

2048  Guanylate kinase (EC 2.7.4.8)/EC number=2.7.4.8 40 208 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 guanylate kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01674|gmk|Guanylate; #N/A

2049  Signal recognition particle associated protein 40 113 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-binding protein Lactobacillus zeae LGG_01645|ylxM|Conserved; #N/A

2050  Histidinol-phosphatase (EC 3.1.3.15)/EC number=3.1.3.15 40 270 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01223|hisK|Histidinol; #N/A

2051  Acetyltransferase, GNAT family 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02792|LGG_02792|Acetyltransferase,; #N/A

2052  hypothetical protein 18 49 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2053  Unsaturated glucuronyl hydrolase (EC 3.2.1.-) 25 668 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glucuronyl hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2054  Putative Integral membrane protein 19 419 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 PTS system transporter subunit IIC Lactobacillus casei str. Zhang #N/A

2055  FIG00749541: hypothetical protein 40 471 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase III PolC-type Lactobacillus paracasei LGG_00518|LGG_00518|DNA; #N/A

2056  Phospholipid-lipopolysaccharide ABCtransporter 28 542 #N/A 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter 

permease 
Lactobacillus zeae LGG_02336|LGG_02336|ABC; #N/A

2057  Surface protein from Gram-positive cocci,anchor region spaA 9 334 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00442|spaA|Pilus; YES

2058  DNA-directed RNA polymerase beta subunit (EC2.7.7.6) 2 122 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Oenococcus oeni #N/A

2059
 2-dehydropantoate 2-reductase (EC 1.1.1.169)/EC 

number=1.1.1.169
3 319 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2-dehydropantoate 2-reductase Lactobacillus casei #N/A

2060  FIG00753059: hypothetical protein 33 271 #N/A 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00380|LGG_00380|Conserved; #N/A

2061  DNA topoisomerase I (EC 5.99.1.2)/EC number=5.99.1.2 40 694 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA topoisomerase I Lactobacillus zeae LGG_01411|topA|DNA; #N/A

2062  FIG00747667: hypothetical protein 30 174 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2063  Topoisomerase IV subunit A (EC 5.99.1.-) 40 813 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA topoisomerase IV subunit A Lactobacillus zeae LGG_01420|parC|DNA; #N/A

2064  transport protein 40 410 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02278|mdtG|Transporter,; #N/A



2065  DNA polymerase III delta prime subunit (EC2.7.7.7) 40 325 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase III delta' subunit 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02260|holB|DNA; #N/A

2066  Heat shock protein 60 family chaperone groEL 40 544 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 molecular chaperone GroEL Lactobacillus zeae LGG_02239|groL|60; #N/A

2067  hypothetical protein 3 62 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

2068  NADH peroxidase Nox (EC 1.11.1.1)/EC number=1.11.1.1 40 466 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADH oxidase Lactobacillus coryniformis LGG_00212|nox|NADH; #N/A

2069  3-oxoacyl-[acyl-carrier-protein] synthase,KASIII (EC 2.3.1.41) 40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3-oxoacyl-(acyl-carrier-protein) 

synthase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2070  3-oxoacyl-[acyl-carrier protein] reductase (EC1.1.1.100) 40 242 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-ketoacyl-ACP reductase Lactobacillus zeae
LGG_02116|fabG|3-oxoacyl-(Acyl-carrier-

protein);
#N/A

2071
 Potassium efflux system KefA protein /Small-conductance 

mechanosensitive channel
40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

small-conductance 

mechanosensitive channel 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00787|LGG_00787|Small-

conductance;
#N/A

2072  hypothetical protein 2 293 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Erysipelothrix tonsillarum #N/A

2073  FIG00743397: hypothetical protein 40 74 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_21950 Lactobacillus casei W56 LGG_02059|yiaA|Methionyl-tRNA; #N/A

2074  FIG00747001: hypothetical protein 25 336 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus casei str. Zhang #N/A

2075  Xylulose kinase (EC 2.7.1.17)/EC number=2.7.1.17 19 488 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 xylulose kinase Lactobacillus paracasei #N/A

2076  unknown 11 47 #N/A 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein Lactobacillus phage Lc-Nu #N/A

2077  unknown 5 57 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical phage protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2078  hypothetical protein 3 76 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2079  hypothetical protein 5 97 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

2080  Transcription antiterminator, BglG family 19 488 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 hypothetical protein Lactobacillus paracasei #N/A

2081  FIG00754149: hypothetical protein 23 151 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 hypothetical protein A2p44 Lactobacillus phage A2 LGG_01115|LGG_01115|Phage-related; #N/A

2082  hypothetical protein 7 62 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 1 1 hypothetical protein A2p42 Lactobacillus phage A2 LGG_01114|LGG_01114|Phage-related; #N/A

2083  DNA helicase, phage-associated 2 458 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 phage DNA/RNA helicase Lactobacillus casei #N/A

2084  phage DNA-binding protein 12 240 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1 phage DNA-binding protein Lactobacillus casei #N/A

2085  hypothetical protein 14 68 #N/A 0 1 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1 hypothetical phage protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2086  hypothetical protein 11 85 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 0 0 0 1 0 1 1 hypothetical protein Lactobacillus zeae #N/A

2087  Mannonate dehydratase (EC 4.2.1.8)/EC number=4.2.1.8 40 361 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 mannonate dehydratase Lactobacillus zeae LGG_00056|uxuA|Mannonate; #N/A

2088  FIG00742957: 40 442 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00949|LGG_00949|Hydrolase; #N/A

2089  FIG000859: 40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00986|yebC|Integrase #N/A

2090  contains 40 279 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyl transferase Lactobacillus zeae LGG_00998|arbX|Lipopolysaccharide; #N/A

2091  hypothetical 5 89 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2092  GO:0000155 40 519 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_01004|phoR3|Two; #N/A

2093  Aminopeptidase 40 411 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aminopeptidase PepS 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01050|ampS|Aminopeptidase; #N/A

2094  hypothetical 2 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

2095  FIG00744107: 40 98 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
antibiotic biosynthesis 

monooxygenase 
Lactobacillus zeae LGG_01144|ycnE|Antibiotic; #N/A

2096  dipeptidase 40 476 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase C69 Lactobacillus zeae LGG_01158|pepD|Dipeptidase; #N/A

2097  hypothetical 2 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus casei #N/A

2098  Rod 40 401 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsW Lactobacillus paracasei LGG_01192|rodA|Rod; #N/A

2099  hypothetical 13 40 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2100  uncharacterized 40 462 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 recombinase RarA Lactobacillus zeae LGG_01211|cshA|ATPase,; #N/A

2101  ABC-type 40 254 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter 

permease 
Lactobacillus paracasei LGG_01239|LGG_01239|ABC; #N/A

2102  transport 40 792 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug MFS transporter Lactobacillus zeae LGG_01294|ydiC|Transporter,; #N/A

2103  Tellurite 40 395 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tellurite resistance protein TelA Lactobacillus zeae LGG_01295|telA|Tellurite; #N/A

2104  FIG00749637: 40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01346|LGG_01346|Putative; #N/A

2105  GO:0005525 40 199 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative GTPase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01353|engB|GTP-binding; #N/A

2106  COG1272: 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative hemolysin 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01399|hly|Hemolysin; #N/A

2107  hypothetical 14 40 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2108  GO:0004400 40 377 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
histidinol-phosphate 

aminotransferase 
Lactobacillus zeae LGG_01435|hisC|Histidinol-phosphate; #N/A

2109  GO:0008955 40 771 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 carboxypeptidase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01487|pbp1A|Penicillin-binding; #N/A

2110  Transcriptional 20 293 #N/A 0 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus paracasei #N/A

2111  ATP/GTP-binding 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01557|yqfL|Phosphotransferase #N/A

2112  hypothetical 40 107 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative integral membrane protein Lactobacillus paracasei LGG_01570|LGG_01570|Conserved; #N/A

2113  spcA/B operon second largest protein 29 3390 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_01592|LGG_01592|Putative; YES

2114  mobile 4 399 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 transposase Lactobacillus paracasei #N/A

2115  COG2740: 40 97 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-binding protein Lactobacillus zeae LGG_01614|nusA|Nucleic-acid-binding; #N/A

2116  COG0779: 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01616|yhbC|Conserved; #N/A

2117  Oligopeptide 40 320 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
oligopeptide ABC transporter 

permease component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01654|oppB|ABC; #N/A

2118  RNA 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative rRNA methylase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01679|tlyA|Ribosomal; #N/A

2119  hypothetical 40 244 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative Glycosyl transferase Halomonas sp. A3H3 LGG_00120|LGG_00120|Conserved; #N/A

2120  Transcriptional 40 120 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MerR family transcriptional 

regulator 
Lactobacillus zeae LGG_01697|glnR|Transcriptional; #N/A

2121  FIG009688: 40 323 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA-binding protein Lactobacillus zeae LGG_01772|trxA|Thioredoxin #N/A

2122  GO:0004814 40 560 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 arginyl-tRNA synthetase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01786|argS|Arginyl-tRNA; #N/A

2123  hypothetical 5 43 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 #N/A #N/A

2124  GO:0004644 40 189 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphoribosylglycinamide 

formyltransferase 
Lactobacillus zeae

LGG_01806|purN|Phosphoribosylglycinamid

e;
#N/A

2125  FIG00742645: 40 277 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative phosphohydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01867|LGG_01867|Phosphohydrolase #N/A

2126  hypothetical 2 55 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCBD_2662 Lactobacillus casei BD-II #N/A

2127  GO:0005525 40 431 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP-binding protein Lactobacillus zeae LGG_01989|hflX|GTP-binding; #N/A

2128  Glycosyl 10 260 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 group 2 family glycosyltransferase Lactobacillus casei #N/A

2129  hypothetical 7 44 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

2130  FIG00744063: 40 268 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02091|LGG_02091|Conserved; #N/A

2131  GO:0003856 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NADH-dependent butanol 

dehydrogenase A 
Lactobacillus zeae LGG_02124|yqhD|Iron-containing; #N/A

2132  membrane 18 496 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 membrane protein Lactobacillus salivarius #N/A

2133  probably 40 442 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 carboxylate--amine ligase Lactobacillus zeae LGG_02152|yxbA|ATP-grasp; #N/A

2134  GO:0005622 40 168 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L10 Lactobacillus zeae LGG_02277|rplJ|LSU/50S; #N/A

2135  phage 14 1089 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_2040 
Lactobacillus casei subsp. casei 

ATCC 393
YES

2136  NADH 40 632 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADH dehydrogenase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02308|ndh|NADH; #N/A

2137  hypothetical 22 38 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2138  ATPase, 40 448 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATPase AAA Lactobacillus zeae LGG_00189|ycaJ|AAA; #N/A

2139  FIG00742964: 17 252 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
permease component of an ABC 

superfamily transporter 
Lactobacillus paracasei #N/A

2140  positive 40 298 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
transcriptional activator, 

Rgg/GadR/MutR family, C-terminal 

domain protein 

Lactobacillus paracasei LGG_02338|LGG_02338|Transcriptional; #N/A

2141  hypothetical 13 42 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 #N/A #N/A

2142  Lipid 40 596 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug ABC transporter ATPase Lactobacillus zeae LGG_02443|LGG_02443|ABC; #N/A

2143  Transcriptional 40 216 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcriptional regulator, TetR 

family protein 
Lactobacillus paracasei LGG_02449|LGG_02449|Transcriptional; #N/A

2144  FIG00750211: 32 46 #N/A 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 #N/A #N/A

2145  FIG00743456: 38 44 #N/A 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2146  GO:0005737 40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 heat shock protein Hsp33 Lactobacillus zeae LGG_02510|hslO|33; #N/A

2147  GO:0005216 40 128 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
large-conductance 

mechanosensitive channel 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02558|mscL|Large-conductance; #N/A

2148  hypothetical 16 44 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2149  FIG00746802: 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_2372 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02583|LGG_02583|Conserved; #N/A

2150  GO:0004309 40 509 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exopolyphosphatase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02601|ppx|Exopolyphosphatase #N/A

2151  glucose 5 287 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 glucose uptake protein Lactobacillus paracasei #N/A

2152  FIG00743815: 40 463 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transport protein Lactobacillus pentosus MP-10 LGG_02658|LGG_02658|Sodium/sulphate; #N/A

2153  GO:0008982 22 159 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system galactitol-specific IIA 

component 
Lactobacillus paracasei #N/A

2154  2-deoxy-D-gluconate 27 274 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2-deoxy-D-gluconate 3-

dehydrogenase 
Lactobacillus casei BL23 #N/A

2155  hypothetical 12 46 #N/A 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 hypothetical protein, partial Lactobacillus paracasei #N/A

2156  hypothetical 14 38 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 #N/A #N/A

2157  Nucleotidyltransferase/DNA 2 50 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
poly(glycerol-phosphate) alpha-

glucosyltransferase 
Lactobacillus casei #N/A

2158  FIG00747286: 40 109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02789|LGG_02789|Conserved; #N/A

2159  hypothetical 14 690 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 family 43 glycoside hydrolase Lactobacillus zeae #N/A

2160  hypothetical 14 681 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

2161  FIG00747716: 40 134 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02805|LGG_02805|Conserved; #N/A



2162  Transcriptional 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus zeae LGG_02822|LGG_02822|Transcriptional; #N/A

2163  Ribosomal-protein-L7p-serine 40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus zeae LGG_02864|ydaF|Acetyltransferase,; #N/A

2164  GO:0008797 40 464 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aspartate ammonia-lyase Lactobacillus zeae LGG_02872|aspA|Aspartate; #N/A

2165  Branched-chain 40 397 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
branched-chain amino acid ABC 

transporter substrate-binding 

protein 

Lactobacillus zeae LGG_00313|livJ|ABC; #N/A

2166  GO:0004335 5 130 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 galactokinase Lactobacillus paracasei #N/A

2167  Beta-galactosidase 5 626 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0
beta-galactosidase, large subunit / 

lactase, large subunit 
Lactobacillus paracasei #N/A

2168  Beta-galactosidase 5 319 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 beta-galactosidase small subunit Lactobacillus casei #N/A

2169  FIG00750519: 10 66 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 Replication protein Lactobacillus paracasei #N/A

2170  GO:0008706 12 494 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 6-phospho-beta-glucosidase Lactobacillus paracasei #N/A

2171  GO:0050081 14 446 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 maltose-6-phosphate glucosidase Atopobium vaginae #N/A

2172  FIG00743416: 40 447 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamine synthetase Lactobacillus zeae LGG_00536|glnA|Glutamine; #N/A

2173  FIG00751538: 10 87 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2174  hypothetical 40 51 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00214|LGG_00214|Putative; #N/A

2175  GO:0004034 40 336 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aldose 1-epimerase Lactobacillus zeae LGG_00657|galM|Aldose; #N/A

2176  Molecular 40 158 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 molecular chaperone Lactobacillus zeae #N/A

2177  GO:0005215 40 323 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter permease 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00690|ABC-MSP|ABC; #N/A

2178  hypothetical 8 383 #N/A 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 phage-related integrase Lactobacillus paracasei #N/A

2179  FIG00746798: 10 414 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2180  hypothetical 2 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 #N/A #N/A

2181  GO:0008080 40 306 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus zeae LGG_00738|wecD|Acetyltransferase #N/A

2182  Preprotein 40 161 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 preprotein translocase subunit YidC Lactobacillus zeae LGG_00756|yajC|Preprotein; #N/A

2183  hypothetical 3 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2184  FIG042801: 40 161 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00785|ykuL|CBS; #N/A

2185  FIG00742710: 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00800|LGG_00800|Conserved; #N/A

2186  hypothetical 7 86 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2187  FIG00754149: 3 146 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2188  hypothetical 3 233 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus paracasei subsp. 

paracasei JCM 8130
#N/A

2189  competence 40 356 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 competence protein Lactobacillus zeae LGG_00862|coiA|Competence; #N/A

2190
 Mg(2+) transport ATPase, P-type (EC 3.6.3.2)/EC 

number=3.6.3.2
40 878 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 haloacid dehalogenase Lactobacillus zeae LGG_02290|mgtA|Magnesium-translocating; #N/A

2191  Diaminopimelate epimerase (EC 5.1.1.7)/EC number=5.1.1.7 40 335 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 diaminopimelate epimerase Lactobacillus paracasei #N/A

2192  FIG00742814: hypothetical protein 40 125 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_0103 Lactobacillus casei ATCC 334 LGG_00116|LGG_00116|Conserved; #N/A

2193  putative transcriptional regulator 24 106 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA-binding protein Lactobacillus antri LGG_00117|LGG_00117|Transcriptional; #N/A

2194
 Methylated-DNA--protein-cysteinemethyltransferase (EC 

2.1.1.63)
40 164 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

methylated-DNA--protein-cysteine 

methyltransferase 
Lactobacillus zeae LGG_00157|ogt|Methylated; #N/A

2195  fructose-bisphosphate aldolase( EC:4.1.2.13 ) 40 289 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fructose-bisphosphate aldolase Lactobacillus zeae LGG_00193|fbaA|Fructose-bisphosphate; #N/A

2196  ABC transporter, ATP-binding protein 40 445 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system mannose/fructose/N-

acetylgalactosamine-specific 

transporter subunit IID 

Lactobacillus casei ATCC 334 LGG_00205|abc|ABC; #N/A

2197  D-alanyl-D-alanine carboxypeptidase (EC3.4.16.4) 40 445 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
D-alanyl-D-alanine 

carboxypeptidase 
Lactobacillus zeae LGG_00254|dacA|D-alanyl-D-alanine; #N/A

2198  Lyzozyme M1 (1,4-beta-N-acetylmuramidase) 23 698 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative lysozyme 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2199  Glycosyltransferase 23 338 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease III Lactobacillus zeae #N/A

2200  hypothetical protein 3 38 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2201  hypothetical protein 2 56 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative bacteriocin immunity 

protein 
Lactobacillus salivarius #N/A

2202  Asparagine synthetase [glutamine-hydrolyzing](EC 6.3.5.4) 40 634 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 asparagine synthase Lactobacillus zeae LGG_02175|asnB|Asparagine; #N/A

2203  Transcriptional regulator, TetR family 40 196 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
bacterial regulatory s, tetR family 

protein 
Lactobacillus paracasei LGG_02169|LGG_02169|Transcriptional; #N/A

2204  hypothetical protein 14 136 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 glyoxalase Lactobacillus zeae #N/A

2205  FIG005986: HD family hydrolase 40 167 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HD superfamily hydrolase Lactobacillus casei ATCC 334 LGG_01720|spyM|Hydrolase; #N/A

2206  FIG00744256: hypothetical protein 40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

2207
 probably aromatic ring hydroxylating enzyme,evidenced by 

COGnitor
40 116 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MIP18 family protein yitW Lactobacillus casei W56 LGG_01505|yitW|Metal-sulfur; #N/A

2208  Thiamin pyrophosphokinase (EC 2.7.6.2)/EC number=2.7.6.2 40 222 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thiamine pyrophosphokinase Lactobacillus paracasei LGG_01664|thiN|Thiamine; #N/A

2209  Ribonuclease HI (EC 3.1.26.4)/EC number=3.1.26.4 40 160 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease H 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02637|rnhA|Ribonuclease; #N/A

2210  FIG00748293: hypothetical protein 2 392 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2211  DNA-binding protein HBsu 40 91 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-binding protein Lactobacillus paracasei LGG_01391|hup|DNA-binding; #N/A

2212  FIG00752533: hypothetical protein 39 43 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2213  Sensor histidine kinase VraS 40 350 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_01711|vraS|Two; #N/A

2214  Thiamine biosynthesis protein thiI 40 405 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thiamine biosynthesis protein ThiI Lactobacillus zeae LGG_01259|thiI|Thiamine; #N/A

2215  hypothetical protein 8 233 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

2216  FIG00743948: hypothetical protein 6 1067 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2217  Acid-resistant locus arl7 (Fragment) 40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cyclic nucleotide-binding protein Lactobacillus zeae LGG_01633|yejC|Conserved; #N/A

2218  FIG00743843: hypothetical protein 40 285 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DegV family protein Lactobacillus paracasei LGG_01235|LGG_01235|DegV; #N/A

2219  Gluconokinase (EC 2.7.1.12)/EC number=2.7.1.12 40 523 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 gluconokinase Lactobacillus zeae LGG_00275|gntK|Gluconate; #N/A

2220  Inosose isomerase (EC 5.3.99.-) 40 295 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 xylose isomerase Lactobacillus zeae LGG_00271|iolI|Xylose; #N/A

2221  hypothetical protein 2 38 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2222  putative inosine-uridine preferring nucleosidehydrolase 2 301 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
uncharacterized protein 

BN521_00388 
Coprobacillus sp. CAG:183 #N/A

2223  Sugar specific permease 40 228 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00042|LGG_00042|Conserved; #N/A

2224  Transcriptional regulator, IclR family 27 256 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae #N/A

2225  L-arabinose isomerase (EC 5.3.1.4)/EC number=5.3.1.4 2 474 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 arabinose isomerase Lactobacillus rossiae #N/A

2226  conserved hypothetical protein 2 218 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus sp. C1 #N/A

2227  hypothetical protein 2 602 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein, DUF2264 

family 
Lactobacillus pentosus #N/A

2228  putative unsaturated glucuronyl hydrolase 2 376 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
unsaturated glucuronyl hydrolase, 

glycosyl hydrolase, family 88 
Lactobacillus pentosus #N/A

2229  PTS system, IIa component 2 138 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PTS system fructose IIA component Enterococcus faecalis #N/A

2230  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 24 708 #N/A 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-galactosidase Enterococcus faecalis #N/A

2231  S1 RNA binding domain 40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S1 RNA-binding protein Lactobacillus zeae LGG_01377|cvfB|S1; #N/A

2232  hypothetical protein 40 83 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01770|LGG_01770|Conserved; #N/A

2233  GNAT family acetyltransferase YjcF 40 119 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative acetyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01828|elaA|Acetyltransferase,; #N/A

2234  FIG00742897: hypothetical protein 40 105 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_2144 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02405|LGG_02405|Conserved; #N/A

2235  FIG00746957: hypothetical protein 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2236
 Glutaredoxin-like protein NrdH, required forreduction of 

Ribonucleotide reductase class Ib
40 76 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutaredoxin Lactobacillus zeae LGG_01473|nrdH|Glutaredoxin #N/A

2237  Dipeptidase (EC 3.4.-.-) 40 489 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase C69 Lactobacillus zeae #N/A

2238  hypothetical protein 3 61 #N/A 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2239  Flagellar hook-length control protein FliK 40 403 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02802|LGG_02802|Conserved; #N/A

2240  Two-component response regulator SA14-24 40 246 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-binding response regulator Lactobacillus casei ATCC 334 LGG_02813|phoP4|Two-component; #N/A

2241  hypothetical protein 5 59 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ThiJ/PfpI family protein Lactobacillus casei #N/A

2242  ORF020 2 237 #N/A 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
phage single-strand DNA binding 

protein 
Lactobacillus paracasei #N/A

2243  FIG00775693: hypothetical protein 2 261 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2244  Deoxyuridine 5'-triphosphatenucleotidohydrolase (EC 3.6.1.23) 40 210 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dUTP diphosphatase Lactobacillus zeae LGG_02341|dut|Deoxyuridine; #N/A

2245  FIG00742107: hypothetical protein 2 89 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Damage inducible Lactobacillus vini #N/A

2246  transcription regulator 20 86 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription regulator Lactobacillus casei str. Zhang #N/A

2247  hypothetical protein 2 66 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2248  hypothetical protein 8 38 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 1 1 0 0 #N/A #N/A

2249
 NADPH-dependent glutamate synthase (smallsubunit)( 

EC:1.4.1.13 )
40 478 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

NADPH-dependent glutamate 

synthase subunit beta-like 

oxidoreductase 

Lactobacillus casei str. Zhang LGG_02530|gltD|Glutamate; #N/A

2250  unknown protein 15 524 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_1225 Lactobacillus casei str. Zhang #N/A

2251  FIG00744171: hypothetical protein 2 403 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 abortive infection protein Lactobacillus paracasei #N/A

2252  Nucleoside-diphosphate-sugar epimerases 7 310 #N/A 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 NAD-dependent dehydratase Lactobacillus brevis #N/A

2253  FIG00744953: hypothetical protein 40 147 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2722 Lactobacillus casei str. Zhang LGG_02586|LGG_02586|Putative; #N/A

2254  hypothetical protein 5 44 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 #N/A #N/A

2255  tributyrin esterase 2 256 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 esterase Turicibacter sp. HGF1 #N/A

2256  PTS system, IIB component 2 142 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative PTS system sorbose-

specific IIB component 
Coprobacillus sp. CAG:183 #N/A

2257  PTS system, mannose-specific IIC component (EC2.7.1.69) 2 267 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, mannose-specific IIC 

component 
Lactobacillus pentosus #N/A

2258  hypothetical protein 2 259 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Hydrolase, HAD superfamily Lactobacillus pentosus #N/A

2259  FIG00746952: hypothetical protein 40 43 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01897|LGG_01897|Putative; #N/A

2260  FIG00745512: hypothetical protein 40 43 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2261  glycosyltransferase 40 269 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyl transferase family 2 Lactobacillus paracasei LGG_00645|LGG_00645|Glycosyl; #N/A



2262  hypothetical protein 2 43 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2263  hypothetical protein 5 37 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

2264  predicted Zn-dependent protease 8 333 #N/A 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 zinc-dependent peptidase Lactobacillus paracasei #N/A

2265  Putative uncharacterized protein 2 127 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2266  SOS-response repressor and protease LexA (EC3.4.21.88) 3 227 #N/A 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SOS-response repressor and 

protease LexA 
Lactobacillus casei LOCK919 #N/A

2267  FIG00751945: hypothetical protein 11 59 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2268  DnaD domain protein 23 321 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein LCABL_13070 Lactobacillus casei BL23 #N/A

2269  FIG00746564: hypothetical protein 23 80 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein LBPG_00214 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_01108|LGG_01108|Phage-related; #N/A

2270  hypothetical protein 34 53 #N/A 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 #N/A #N/A

2271  Membrane-associated zinc metalloprotease 40 413 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative metalloendopeptidase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01619|eep|Membrane-associated; #N/A

2272  LSU ribosomal protein L30p (L7e) 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L30 Lactobacillus casei ATCC 334 LGG_02469|rpmD|LSU/50S; #N/A

2273  Enoyl-[acyl-carrier-protein] reductase [FMN](EC 1.3.1.9) 40 326 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dioxygenase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_02118|fabK|Enoyl-(Acyl-carrier-

protein);
#N/A

2274  hypothetical protein 12 37 #N/A 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0 0 0 0 0 #N/A #N/A

2275  LSU ribosomal protein L2p (L8e) 40 278 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L2 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02484|rplB|LSU/50S; #N/A

2276  hypothetical protein 2 49 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2277
 Substrate-specific component CbrT of predictedcobalamin 

ECF transporter
40 190 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

putative cobalamin ECF transporter 

substrate-specific component 
Lactobacillus casei LGG_02294|LGG_02294|Conserved; #N/A

2278  hypothetical protein 5 78 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

2279  hypothetical protein 2 366 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein C270_08286 Leuconostoc carnosum JB16 #N/A

2280  hypothetical protein 2 47 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

2281  FIG00748724: hypothetical protein 2 607 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 ATP-dependent exonuclease Lactobacillus suebicus #N/A

2282  RS21-C6-like protein (RS21-C6 protein) 2 103 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
MazG nucleotide 

pyrophosphohydrolase 

Lactobacillus buchneri NRRL B-

30929
#N/A

2283  hypothetical protein 2 623 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
hypothetical protein 

SGGBAA2069_c20340 

Streptococcus gallolyticus subsp. 

gallolyticus ATCC BAA-2069
#N/A

2284  oxidoreductase (putative) 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NAD-dependent dehydratase Lactobacillus zeae LGG_02424|ymjC|NAD-dependent; #N/A

2285  hypothetical protein 15 49 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2286  ATP-dependent nuclease, subunit B 32 108 #N/A 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2048 Lactobacillus casei str. Zhang #N/A

2287
 Putative iron-sulfur cluster assembly scaffoldprotein for SUF 

system, SufE2
40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Fe-S cluster formation protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01202|sufA/nifU|Fe-S; #N/A

2288  FIG00746957: hypothetical protein 17 81 #N/A 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 1 1 0 0 0 1 1 1 hypothetical protein, partial Lactobacillus paracasei #N/A

2289  PTS system, fructose-specific IIA component (EC2.7.1.69) 19 151 #N/A 1 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system fructose-specific IIA 

component 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2290
 PTS system, fructose-specific IIA component (EC2.7.1.69) / 

PTS system, fructose-specific IIB component
19 480 #N/A 1 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS fructose transporter subunit 

IIBC 
Lactobacillus zeae #N/A

2291  Predicted galactosamine-6-phosphate isomerase(EC 5.3.1.-) 40 393 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative phosphosugar isomerase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00333|agaS|Tagatose-6-phosphate; #N/A

2292
 Ribose ABC transport system, ATP-bindingprotein RbsA (TC 

3.A.1.2.1)
30 524 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

D-ribose transporter ATP binding 

protein 
Lactobacillus zeae #N/A

2293  ABC-type oligopeptide transport system, ATPasecomponent 2 316 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ATPase component of an ABC 

superfamily oligopeptide transporter 
Lactobacillus paracasei #N/A

2294  hypothetical protein 2 398 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein 
Bifidobacterium longum subsp. 

infantis ATCC 15697 = JCM 1222
#N/A

2295
 Transmembrane component MtsC of energizingmodule of 

methionine-regulated ECF transporter
28 278 #N/A 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 cobalt ABC transporter permease Lactobacillus zeae LGG_00431|cbiQ|Cobalt; #N/A

2296  Oligo-1,6-glucosidase (EC 3.2.1.10)/EC number=3.2.1.10 40 558 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oligo-1,6-glucosidase Lactobacillus zeae
LGG_02696|treC|Alpha,alpha-

phosphotrehalase;
#N/A

2297
 PTS system, maltose and glucose-specific IICcomponent (EC 

2.7.1.69) / PTS system, maltose and
19 627 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0

PTS system alpha-glucoside-

specific transporter subunit IIBC 
Lactobacillus paracasei #N/A

2298  FIG01271240: hypothetical protein 19 169 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 hypothetical protein Lactobacillus paracasei #N/A

2299  Phosphotransferase system IIA component 40 164 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS system transporter subunit IIA Lactobacillus casei ATCC 334 #N/A

2300  FIG00751207: hypothetical protein 19 97 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 PTS system transporter subunit IIB Lactobacillus paracasei #N/A

2301  Predicted transcriptional regulator 40 97 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 YceK protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_00520|yceK|Transcriptional; #N/A

2302  Beta-glucosidase (EC 3.2.1.21) 5 476 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 beta-glucosidase Lactobacillus paracasei #N/A

2303  PTS system, cellobiose-specific IIA component(EC 2.7.1.69) 5 127 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system lichenan-specific IIA 

component 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

2304  FIG00744342: hypothetical protein 40 417 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Geopsychrobacter electrodiphilus LGG_00545|LGG_00545|ABC; #N/A

2305  Xyloside transporter XynT 40 444 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sodium:solute symporter Lactobacillus zeae LGG_00557|xylP|Transporter,; #N/A

2306  FIG00745582: hypothetical protein 25 223 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

2307  FIG00743073: hypothetical protein 34 124 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_0615 Lactobacillus casei ATCC 334 LGG_00584|LGG_00584|Conserved; YES

2308  FIG00745561: hypothetical protein 40 142 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2567 Lactobacillus casei ATCC 334 LGG_02543|LGG_02543|Conserved; #N/A

2309  competence/damage-inducible protein CinA 40 413 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 damage-inducible protein A Lactobacillus zeae LGG_00888|cinA|Competence-damage; #N/A

2310
 Phosphoglucosamine mutase (EC 5.4.2.10) 

/Phosphomannomutase (EC 5.4.2.8)
40 575 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoglucomutase/phosphoman

nomutase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00921|pgm|Phosphoglucomutase #N/A

2311  hypothetical protein 4 53 #N/A 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2312  Beta-phosphoglucomutase (EC 5.4.2.6)/EC number=5.4.2.6 40 230 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-phosphoglucomutase Lactobacillus paracasei
LGG_00946|pgmB|Beta-

phosphoglucomutase
#N/A

2313  Multiple sugar ABC transporter, ATP-bindingprotein 6 376 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
ATP-binding component of an ABC 

superfamily sugar transporter 
Lactobacillus casei #N/A

2314
 Glucan 1,6-alpha-glucosidase (EC 3.2.1.70)/EC 

number=3.2.1.70
2 541 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glucan 1,6-alpha-glucosidase Lactobacillus casei str. Zhang #N/A

2315
 Maltose/maltodextrin ABC transporter, substratebinding 

periplasmic protein MalE
2 410 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

sugar ABC transporter periplasmic 

protein 
Lactobacillus casei str. Zhang #N/A

2316  hypothetical protein 2 114 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2317  FIG00748695: hypothetical protein 40 163 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00985|LGG_00985|Conserved; #N/A

2318  Late competence protein ComGA, access of DNA toComEA 40 289 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 type II secretion system protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00987|comGA|Type; #N/A

2319  FIG00745644: hypothetical protein 40 277 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02279|LGG_02279|Conserved; #N/A

2320  Ortholog of S. aureus MRSA252 (BX571856)SAR1694 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00771|ybeC|Conserved; #N/A

2321  hypothetical protein 2 42 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

2322  hypothetical protein 8 94 #N/A 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2323
 ADP-ribose pyrophosphatase (EC 3.6.1.13)/EC 

number=3.6.1.13
40 264 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NUDIX hydrolase Lactobacillus zeae LGG_01298|LGG_01298|Putative; #N/A

2324  permease of the major facilitator superfamily 40 614 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

permease 
Lactobacillus casei str. Zhang LGG_00104|LGG_00104|Transporter,; #N/A

2325  hypothetical protein 2 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2326  Integral membrane protein 40 190 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_10720 Lactobacillus casei BL23 LGG_00925|LGG_00925|Integral; #N/A

2327  FIG00749296: hypothetical protein 37 40 #N/A 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2328  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 92 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2048 Lactobacillus casei str. Zhang LGG_02306|LGG_02306|Conserved; #N/A

2329  FIG00750570: hypothetical protein 40 72 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_2730 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2330  Manganese ABC transporter, periplasmic-bindingprotein SitA 40 313 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
manganese ABC transporter 

substrate-binding protein 
Lactobacillus zeae LGG_02419|mtsA|ABC; #N/A

2331  Streptococcal extracellular nuclease 4 3 297 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2332  FIG00752917: hypothetical protein 10 82 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2333  FIG00744783: hypothetical protein 10 145 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2334  Glucokinase (EC 2.7.1.2)/EC number=2.7.1.2 40 323 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glucokinase Lactobacillus zeae LGG_01703|gki|Glucokinase #N/A

2335  transporter 40 355 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00801|LGG_00801|Conserved; #N/A

2336  Thioredoxin reductase (EC 1.8.1.9)/EC number=1.8.1.9 40 344 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thioredoxin reductase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00810|trxB|Thioredoxin; #N/A

2337  hypothetical protein 16 53 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2338  hypothetical protein 8 206 #N/A 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 #N/A #N/A

2339  Leucyl-tRNA synthetase (EC 6.1.1.4)/EC number=6.1.1.4 40 811 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 leucyl-tRNA synthetase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00848|leuS|Leucyl-tRNA; #N/A

2340  FIG00747491: hypothetical protein 34 238 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_00583|LGG_00583|Conserved; #N/A

2341  Hydrolases of the alpha/beta superfamily 40 315 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus paracasei LGG_00742|ybcH|Alpha/beta; #N/A

2342  Thymidylate kinase (EC 2.7.4.9)/EC number=2.7.4.9 40 246 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thymidylate kinase Lactobacillus zeae LGG_02262|tmk|Thymidylate; #N/A

2343
 Diadenosine tetraphosphatase and relatedserine/threonine 

protein phosphatases
40 263 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 metallophosphoesterase Lactobacillus salivarius

LGG_02313|LGG_02313|Metallophosphoest

erase
#N/A

2344  hypothetical protein 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2345  Mevalonate kinase (EC 2.7.1.36)/EC number=2.7.1.36 40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 mevalonate kinase Lactobacillus zeae LGG_01498|mvaK|Mevalonate; #N/A

2346  ABC transporter permease protein 40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
branched-chain amino acid ABC 

transporter permease 
Lactobacillus zeae LGG_01852|ABC-MSP|ABC; #N/A

2347  unknown 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02333|LGG_02333|Conserved; #N/A

2348  COG4123: Predicted O-methyltransferase 40 246 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative methyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01630|yabB|Methyltransferase #N/A

2349  FIG001721: Predicted N6-adenine-specific DNAmethylase 40 379 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative adenine-specific DNA 

methyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01482|ypsC|Methyltransferase #N/A

2350  hypothetical protein 3 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 #N/A #N/A

2351  Acyltransferase 40 664 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyltransferase Lactobacillus zeae LGG_01363|yvhB|Acyltransferase #N/A

2352  Beta-phosphoglucomutase (EC 5.4.2.6)/EC number=5.4.2.6 19 226 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 beta-phosphoglucomutase Lactobacillus casei #N/A

2353  ABC transporter permease protein 40 661 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
antimicrobial peptide ABC 

transporter permease component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01426|LGG_01426|ABC; #N/A

2354  ABC transporter ATP-binding protein YvcR 40 262 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
antimicrobial peptide ABC 

transporter ATP-binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01427|vraD|ABC; #N/A



2355  Esterase/lipase 40 269 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 esterase Lactobacillus paracasei LGG_01907|LGG_01907|Esterase/lipase #N/A

2356  hypothetical protein 8 50 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 1 1 0 1 #N/A #N/A

2357  cold-shock protein C 40 90 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei LGG_00608|cspA|Cold; #N/A

2358  benzoate MFS transporter BenK 20 405 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily (MFS) 

benzoate transporter 
Lactobacillus paracasei #N/A

2359  OrfB 23 232 #N/A 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

2360  FIG00752973: hypothetical protein 20 50 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 #N/A #N/A

2361  FIG00749368: hypothetical protein spaF 40 983 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative cell wall-anchored protein Lactobacillus paracasei LGG_02372|spaF|Pilus; YES

2362  hypothetical protein 13 37 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 hypothetical protein, partial Lactobacillus zeae #N/A

2363  unknown 8 60 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus phage Lc-Nu #N/A

2364  hypothetical protein 6 48 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 hypothetical protein Lactobacillus casei #N/A

2365  unknown 13 114 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus phage Lc-Nu #N/A

2366  Single-stranded DNA-binding protein 10 185 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1
putative single-stranded binding 

protein 
Lactobacillus phage Lc-Nu #N/A

2367  phage antirepressor protein 10 238 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 1 0 1 1 Phage antirepressor protein Lactobacillus paracasei #N/A

2368  Integral membrane protein (putative) 2 206 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein LBPG_00136 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

2369  cell surface protein precursor 2 605 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 cell surface protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
YES

2370  DNA gyrase subunit A (EC 5.99.1.3)/EC number=5.99.1.3 40 870 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA gyrase subunit A Lactobacillus zeae LGG_00006|gyrA|DNA; #N/A

2371
 Stage V sporulation protein whose disruptionleads to the 

production of immature spores (SpoVK)
13 852 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus rossiae #N/A

2372  FIG00742155: hypothetical protein 13 207 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus parafarraginis #N/A

2373
 Predicted galactitol operon regulator(Transcriptional 

antiterminator), BglG family / PTS
20 681 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

BglG family transcriptional 

antiterminator / PTS system 

mannitol/fructose-specific IIA 

component 

Lactobacillus casei LGG_02669|LGG_02669|Transcription; #N/A

2374  PTS system, galactitol-specific IIA component(EC 2.7.1.69) 20 155 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
PTS galactitol transporter subunit 

IIA 
Lactobacillus curvatus LGG_02667|gatA|PTS; #N/A

2375  FIG00745335: hypothetical protein 20 200 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_2630 Lactobacillus casei str. Zhang #N/A

2376  Transposase and inactivated derivative 4 401 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 transposase 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

2377  hypothetical protein 5 245 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 IstB helper protein Lactobacillus paracasei #N/A

2378
 PTS system, mannose-specific IIB component (EC2.7.1.69) / 

PTS system, mannose-specific IIA component
7 405 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 GntR family transcriptional regulator Lactobacillus gasseri #N/A

2379
 PTS system, N-acetylgalactosamine-specific IIDcomponent 

(EC 2.7.1.69)
7 274 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0

PTS N-acetylgalactosamine 

transporter subunit IID 
Lactobacillus gasseri #N/A

2380  Ribonucleotide reduction protein NrdI 2 161 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Ribonucleotide reduction protein 

NrdI 
Lactobacillus casei LOCK919 #N/A

2381
 Ribonucleotide reductase of class Ib (aerobic),beta subunit (EC 

1.17.4.1)
40 329 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ribonucleotide reductase of class Ib 

(aerobic), beta subunit 
Lactobacillus paracasei

LGG_01475|nrdF|Ribonucleoside-

diphosphate;
#N/A

2382  Melibiose carrier protein, Na+/melibiosesymporter 40 503 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 melibiose permease II Lactobacillus casei str. Zhang LGG_01872|LGG_01872|Melibiose; #N/A

2383  Unchracterized domain and predictedacyltransferase 40 252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01880|LGG_01880|Acyltransferase #N/A

2384  DegV family protein 40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01448|degV|DegV; #N/A

2385  Holliday junction DNA helicase RuvB 40 348 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Holliday junction DNA helicase 

RuvB 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00753|ruvB|Holliday; #N/A

2386
 COG1442: Lipopolysaccharide biosynthesisproteins, 

LPS:glycosyltransferases
26 301 #N/A 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2387  Bifunctional protein: zinc-containing alcoholdehydrogenase 40 341 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADPH:quinone reductase Lactobacillus zeae LGG_00712|gor|Alcohol; #N/A

2388
 Purine trans deoxyribosylase 

(Nucleosidedeoxyribosyltransferase-I) (EC 2.4.2.6)
40 174 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

nucleoside 2-

deoxyribosyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02297|LGG_02297|Nucleoside; #N/A

2389  hypothetical protein 21 135 #N/A 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus pallens #N/A

2390  PTS system, galactitol-specific IIC component(EC 2.7.1.69) 26 419 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Providencia burhodogranariea #N/A

2391  Predicted kinase 26 211 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 kinase Lactobacillus paracasei #N/A

2392  ABC transporter, ATP-binding protein 30 211 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-binding component of an ABC 

superfamily transporter 
Lactobacillus paracasei #N/A

2393  Thioredoxin 40 103 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Thiol-disulfide isomerase and 

thioredoxin 
Lactobacillus casei ATCC 334 LGG_00775|trxA|Thioredoxin #N/A

2394  Colicin V production protein 40 179 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 colicin V synthesis protein Lactobacillus zeae LGG_00773|LGG_00773|Colicin; #N/A

2395  hypothetical protein 9 302 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Mg2 transporter protein CorA family 

protein 

Lactobacillus buchneri NRRL B-

30929
#N/A

2396  Manganese transport protein MntH 8 82 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
NRAMP family manganese (Mn2+) 

transporter 
Lactobacillus buchneri CD034 #N/A

2397  Collagen adhesin 4 138 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus coryniformis YES

2398  toxin-antitoxin Klimina 6 168 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Addiction module toxin, PemK-like 

protein 
Oenococcus oeni #N/A

2399  Exopolysaccharide biosynthesis protein 4 65 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
exopolysaccharide biosynthesis 

protein 
Lactobacillus plantarum #N/A

2400  FIG00750163: hypothetical protein 33 76 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus pallens #N/A

2401  hypothetical protein 2 56 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

2402  phage portal protein 32 394 #N/A 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 phage portal protein Lactobacillus casei LGG_02900|LGG_02900|Phage-related; #N/A

2403  Integrase, superantigen-encoding pathogenicityislands SaPI 15 382 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 0 0 hypothetical protein Lactobacillus casei #N/A

2404  FIG00742492: hypothetical protein 40 115 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01676|LGG_01676|Conserved; #N/A

2405  FIG00747704: hypothetical protein 14 893 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0
LPXTG-motif cell wall anchor 

domain-containing protein 

Ethanoligenens harbinense 

YUAN-3
YES

2406  FIG00743303: hypothetical protein 40 126 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01205|LGG_01205|Conserved; #N/A

2407  Transcriptional regulator, xre family 40 295 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Transcriptional regulator, Xre family Lactobacillus paracasei LGG_01207|LGG_01207|Transcriptional; #N/A

2408  Predicted membrane protein 40 328 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00187|LGG_00187|Conserved; #N/A

2409  GTP pyrophosphokinase (EC 2.7.6.5), (p)ppGppsynthetase I 40 772 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP pyrophosphokinase Lactobacillus zeae LGG_01569|relA|GTP; #N/A

2410  FIG00746733: hypothetical protein 40 202 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01215|LGG_01215|Conserved; #N/A

2411  Magnesium and cobalt transport protein corA 40 315 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 magnesium transporter Lactobacillus paracasei LGG_00875|corA|Magnesium; #N/A

2412  hypothetical protein 23 37 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2413  Transcriptional regulator 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Protein ebsC Lactobacillus casei W56 LGG_01596|ebsC|Transcriptional; #N/A

2414  hypothetical protein 4 128 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2415  hypothetical protein 40 103 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_02844|LGG_02844|Conserved; #N/A

2416  Glycosyltransferase 40 369 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02869|LGG_02869|Glycosyl; #N/A

2417  Two-component sensor histidine kinase, malate(EC 2.7.3.-) 40 517 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
two-component sensor histidine 

kinase 
Lactobacillus casei LGG_02878|dcuS|Two; #N/A

2418  FIG00744571: hypothetical protein 40 135 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02882|LGG_02882|Conserved; #N/A

2419  FIG00748230: hypothetical protein 40 70 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Transcriptional regulator Lactobacillus paracasei LGG_02760|LGG_02760|Conserved; #N/A

2420  Glutamate transport membrane-spanning protein 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glutamine ABC transporter 

permease 
Lactobacillus zeae #N/A

2421
 PTS system, lactose-specific IIB component (EC2.7.1.69) / 

PTS system, lactose-specific IIC component
40 577 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system lactose-specific IIBC 

components 
Lactobacillus paracasei LGG_00649|lacE|PTS; #N/A

2422  extracellular protein 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02011|LGG_02011|Conserved; #N/A

2423  Glycogen phosphorylase (EC 2.4.1.1)/EC number=2.4.1.1 40 806 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 starch phosphorylase Lactobacillus zeae
LGG_02023|glgP|Glycogen/starch/alpha-

glucan;
#N/A

2424  Serine protease, DegP/HtrA, do-like (EC3.4.21.-) 40 444 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 trypsin-like serine protease Lactobacillus casei ATCC 334 LGG_02806|htrA|Serine; #N/A

2425  FIG00742059: hypothetical protein 37 39 #N/A 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2426  extracellular protein 40 327 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02598|LGG_02598|Conserved; #N/A

2427  S4-domain-containing heat shock protein 40 104 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02519|yabO|Heat; #N/A

2428
 ATPase YjeE, predicted to have essential rolein cell wall 

biosynthesis
40 154 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00960|yeeE|ATP/GTP; #N/A

2429
 Asparaginyl-tRNA synthetase (EC 6.1.1.22)/EC 

number=6.1.1.22
40 432 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 asparaginyl-tRNA synthase Lactobacillus zeae LGG_01491|asnS|Asparaginyl-tRNA; #N/A

2430  L-lactate dehydrogenase (EC 1.1.1.27)/EC number=1.1.1.27 40 326 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L-lactate dehydrogenase Lactobacillus paracasei LGG_02523|ldh|L-lactate; #N/A

2431  hypothetical protein 12 48 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 1 1 0 0 0 0 1 #N/A #N/A

2432  NADH dehydrogenase (EC 1.6.99.3)/EC number=1.6.99.3 40 395 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADH dehydrogenase Lactobacillus zeae LGG_02547|ndh|Pyridine; #N/A

2433  Orf43 24 43 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 phage protein Lactobacillus paracasei #N/A

2434  ATP-dependent nuclease, subunit B 40 84 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00766|LGG_00766|Conserved; #N/A

2435  Replication initiation protein 3 492 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 replication initiation protein Lactobacillus paracasei #N/A

2436  Serine acetyltransferase (EC 2.3.1.30)/EC number=2.3.1.30 13 185 #N/A 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 Serine acetyltransferase 
Lactobacillus helveticus DPC 

4571
#N/A

2437  FIG01277170: hypothetical protein 40 60 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01788|LGG_01788|Conserved; #N/A

2438
 Serine hydroxymethyltransferase (EC 2.1.2.1)/EC 

number=2.1.2.1
40 411 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glycine/serine 

hydroxymethyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01174|glyA|Serine; #N/A

2439
 Type I restriction-modification system,restriction subunit R (EC 

3.1.21.3)
18 1029 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0

type I site-specific 

deoxyribonuclease, HsdR family 

protein 

Lactobacillus paracasei #N/A

2440  ABC transporter related 39 240 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 ABC transporter-like protein Bacillus coagulans 36D1 LGG_01547|LGG_01547|ABC; #N/A

2441  Glycopeptide antibiotics resistance protein 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycopeptide antibiotics resistance 

protein 
Lactobacillus zeae LGG_01083|vanZ|Glycopeptide; #N/A

2442  FIG00749514: hypothetical protein 32 38 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2443  immunity protein PlnI, membrane-bound proteaseCAAX family 40 277 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 abortive infection protein Lactobacillus casei W56 LGG_02395|LGG_02395|Immunity; #N/A

2444  Beta-propeller domains of methanoldehydrogenase type 40 436 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00215|LGG_00215|Beta-propeller; #N/A

2445  tRNA (guanine46-N7-)-methyltransferase (EC2.1.1.33) 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
tRNA (guanine-N(7)-)-

methyltransferase 
Lactobacillus zeae LGG_01774|trmB|tRNA; #N/A

2446  putative transcriptional regulator 40 137 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus zeae LGG_02218|LGG_02218|Transcriptional; #N/A



2447  Integrase 2 284 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus casei #N/A

2448
 ABC-type multidrug transport system, ATPase andpermease 

component
40 664 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

multidrug ABC transporter 

permease 
Lactobacillus zeae LGG_02581|LGG_02581|ABC; #N/A

2449  FIG00750108: hypothetical protein 40 394 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase 
Desulfitobacterium hafniense 

DCB-2
LGG_00065|aes|Alpha/beta; #N/A

2450  hypothetical protein 2 43 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2451  D-alanyl-D-alanine carboxypeptidase (EC3.4.16.4) 40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

2452  hypothetical protein 5 114 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2453  putative methyltransferase 3 162 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative methyltransferase Lactobacillus phage A2 #N/A

2454
 Glycosyltransferase LafA, responsible for theformation of Glc-

DAG
40 402 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyl transferase Lactobacillus zeae LGG_00825|rfaG|Glycosyl; #N/A

2455  FIG00743926: hypothetical protein 2 39 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus otakiensis #N/A

2456  holin 2 90 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2457  putative holin 2 128 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 Prophage protein Lactobacillus paracasei #N/A

2458  Flagellar hook-length control protein FliK 40 662 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00181|LGG_00181|Conserved; #N/A

2459  Permeases of the major facilitator superfamily 40 473 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter Blautia hydrogenotrophica LGG_00151|LGG_00151|Transporter,; #N/A

2460  FIG00743857: hypothetical protein 40 588 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_00731|LGG_00731|ABC; #N/A

2461  FIG00746543: hypothetical protein 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00748|LGG_00748|Conserved; #N/A

2462  DNA-directed RNA polymerase beta' subunit (EC2.7.7.6) 40 1220 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DNA-directed RNA polymerase 

subunit beta' 
Lactobacillus zeae LGG_02497|rpoC|DNA-directed; #N/A

2463  hypothetical protein 2 94 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2464  hypothetical protein 2 39 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2465  FIG00748149: hypothetical protein 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00139|LGG_00139|Conserved; #N/A

2466  hypothetical protein 33 65 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 dynein heavy chain, axonemal Saprolegnia diclina VS20 LGG_00660|LGG_00660|Putative; #N/A

2467  hypothetical protein 3 44 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2468  hypothetical protein 2 37 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2469
 Alkanesulfonates ABC transporter ATP-bindingprotein / 

Sulfonate ABC transporter, ATP-binding subunit
40 233 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

nitrate/sulfonate/bicarbonate ABC 

transporter ATP-binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02438|ssuB|ABC; #N/A

2470  FIG00753467: hypothetical protein 40 37 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2471  putative ATP-dependent protease 22 709 #N/A 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 ATP-dependent protease La Lactobacillus fermentum F-6 LGG_02093|LGG_02093|ATP-dependent; #N/A

2472  putative type II restriction enzyme methylasesubunit 1 1212 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative type II restriction enzyme 

methylase subunit 
Lactobacillus casei #N/A

2473
 Poly(glycerol-phosphate)alpha-glucosyltransferase (EC 

2.4.1.52)
40 498 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative glycosyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02284|LGG_02284|Glycosyl; #N/A

2474  hypothetical protein 20 42 #N/A 0 0 1 1 1 0 0 0 0 0 0 1 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 0 #N/A #N/A

2475  Ferrous iron transport protein B 40 703 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ferrous iron transporter B 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_01878|feoB|Ferrous; #N/A

2476
 CDP-diacylglycerol--glycerol-3-phosphate3-

phosphatidyltransferase (EC 2.7.8.5)
40 197 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

CDP-diacylglycerol--glycerol-3-

phosphate 3-

phosphatidyltransferase 

Lactobacillus casei BL23
LGG_00887|pgsA|CDP-diacylglycerol--

glycerol-3-phosphate;
#N/A

2477
 solo B3/4 domain (OB-fold DNA/RNA-binding) ofPhe-aaRS-

beta
40 222 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02440|LGG_02440|Conserved; #N/A

2478  RNA binding protein (S1 domain) 40 119 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA binding protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00812|yugI|General; #N/A

2479  Oxygen-insensitive NADPH nitroreductase (EC1.-.-.-) 3 249 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 nitro/flavin reductase Lactobacillus paracasei #N/A

2480  ABC transporter permease component 3 229 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ABC-type amino acid transport 

system, permease component 
Lactobacillus casei ATCC 334 #N/A

2481  hypothetical protein 10 49 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2482  ORF052 3 84 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2483  hypothetical protein 2 208 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2484  Ammonium transporter 40 438 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ammonia transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00633|amtB|Ammonium; #N/A

2485
 COG0488: ATPase components of ABC transporterswith 

duplicated ATPase domains
40 578 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

multidrug ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_00612|lsa|ABC; #N/A

2486
 Lactate 2-monooxygenase (EC 1.13.12.4)/EC 

number=1.13.12.4
40 368 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lactate 2-monooxygenase Lactobacillus paracasei LGG_00707|lctO|L-Lactate; #N/A

2487
 PTS system, mannose-specific IIB component (EC2.7.1.69) / 

PTS system, mannose-specific IIA component
22 163 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS sugar transporter subunit IIC Clostridium sp. 7_2_43FAA #N/A

2488  FIG00747652: hypothetical protein 18 686 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 cellulose synthase Lactobacillus plantarum #N/A

2489
 N-formylglutamate deformylase (EC 3.5.1.68)/EC 

number=3.5.1.68
40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 N-formylglutamate amidohydrolase Lactobacillus zeae LGG_01594|hutG|N-formylglutamate; #N/A

2490  hypothetical protein 13 52 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01098|LGG_01098|Putative; #N/A

2491  hypothetical protein 2 38 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2492  TolA protein 2 804 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cell surface protein precursor, 

LPXTG-motif cell wall anchor 
Lactobacillus plantarum 16 YES

2493
 Structural feature(s) predicted byPsort:Transmembrane: 

3056018 - 3056034
2 69 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Aerococcus viridans #N/A

2494  hypothetical protein 2 378 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Streptococcus peroris #N/A

2495
 Metallo-beta-lactamase superfamily domainprotein in 

prophage
2 237 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 beta-lactamase Carnobacterium sp. AT7 #N/A

2496  hypothetical protein 2 94 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Carnobacterium sp. AT7 #N/A

2497  ATPase involved in DNA repair, phageassociated 2 460 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Carnobacterium sp. AT7 #N/A

2498  hypothetical protein 11 56 #N/A 0 0 1 1 0 0 0 0 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2499  hypothetical protein, ydbT homolog 40 504 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02858|LGG_02858|Conserved; #N/A

2500
 Phosphoribosylaminoimidazole carboxylase ATPasesubunit 

(EC 4.1.1.21)
40 531 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoribosylaminoimidazole 

carboxylase 
Lactobacillus zeae

LGG_01813|purK|Phosphoribosylaminoimid

azole;
#N/A

2501
 membrane protein involved in the export ofO-antigen, teichoic 

acid lipoteichoic acids
26 489 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 membrane protein Lactobacillus casei LGG_00282|eps1|Polysaccharide; #N/A

2502  hypothetical protein 10 38 #N/A 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 #N/A #N/A

2503
 UDP-galactopyranose mutase (EC 5.4.99.9)/EC 

number=5.4.99.9
25 374 #N/A 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 UDP-galactopyranose mutase Lactobacillus casei LGG_02050|glf|UDP-galactopyranose; #N/A

2504  hypothetical protein 5 51 #N/A 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 #N/A #N/A

2505  hypothetical protein 2 39 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2506  Methionine ABC transporter substrate-bindingprotein 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter substrate-binding 

protein 
Lactobacillus zeae LGG_01195|metQ|ABC; #N/A

2507  Phosphate transport ATP-binding protein PstB(TC 3.A.1.7.1) 3 74 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
Phosphate ABC transporter, ATP-

binding protein PstB 
Lactobacillus paracasei #N/A

2508  hypothetical protein 2 74 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

lb338_phage_10 
Lactobacillus phage Lb338-1 #N/A

2509  Orotate phosphoribosyltransferase (EC2.4.2.10) 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 orotate phosphoribosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01453|pyrE|Orotate; #N/A

2510
 Phosphate butyryltransferase (EC 2.3.1.19)/EC 

number=2.3.1.19
2 251 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phosphate butyryltransferase Lactobacillus paracasei #N/A

2511
 Dihydrolipoamide dehydrogenase ofbranched-chain alpha-keto 

acid dehydrogenase (EC
2 471 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 dihydrolipoyl dehydrogenase 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

2512  hypothetical protein 7 177 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2513  hypothetical protein 7 86 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2514  Transposase 3 276 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Transposase IS3/IS911 family 

protein 
Lactobacillus paracasei #N/A

2515  Transposase 2 91 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus casei #N/A

2516  ABC transporter ATP-binding protein 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus casei LC2W LGG_02451|hrtA|ABC; #N/A

2517  SSU ribosomal protein S8p (S15Ae) 40 132 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S8 Lactobacillus zeae LGG_02473|rpsH|SSU/30S; #N/A

2518  LSU ribosomal protein L24p (L26e) 40 103 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L24 Lactobacillus zeae LGG_02476|rplX|LSU/50S; #N/A

2519  hypothetical protein 8 37 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2520  FIG00745492: hypothetical protein 40 216 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00330|LGG_00330|Putative; #N/A

2521  FIG00748380: hypothetical protein 15 526 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
multidrug ABC transporter ATP-

binding and permease components 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00209|LGG_00209|ABC; #N/A

2522  hypothetical protein 1 70 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2523  hypothetical protein 1 215 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein GGTG_10137 
Gaeumannomyces graminis var. 

tritici R3-111a-1
#N/A

2524  DNA adenine methyltransferase,phage-associated 3 334 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage protein Lactobacillus paracasei #N/A

2525  phage Mu protein F like protein 15 332 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 phage protein Lactobacillus casei LGG_01127|LGG_01127|Phage-related; #N/A

2526  hypothetical protein 4 107 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei #N/A

2527  FIG00743554: hypothetical protein 4 349 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Hypothetical protein 

LOCK919_2469 
Lactobacillus casei LOCK919 #N/A

2528  phage protein 2 292 #N/A 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2529  D-Lactate dehydrogenase (EC 1.1.2.5)/EC number=1.1.2.5 3 559 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D-lactate dehydrogenase Lactobacillus paracasei #N/A

2530  Aromatic compounds catabolism protein 2 127 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2531  FIG00751544: hypothetical protein 2 397 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
major facilitator superfamily MFS_1 

transporter 

Lactobacillus fermentum CECT 

5716
#N/A

2532  YafQ toxin protein toxin-antitoxin Klimina 21 95 #N/A 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1
addiction module toxin, RelE/StbE 

family 
Gardnerella vaginalis #N/A

2533  Transport protein SgaT, putative 40 445 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS ascorbate transporter subunit 

IIC 
Lactobacillus zeae LGG_00194|ulaA|PTS; #N/A

2534  Glutamine amidotransferase, class I 40 275 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamine amidotransferase, class I Lactobacillus casei LGG_00534|trpD|Glutamine; #N/A

2535  ABC transporter ATP-binding protein 15 227 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola LGG_00511|LGG_00511|ABC; #N/A

2536  Cell division protein YlmG/Ycf19 (putative),YggT family 40 95 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein Lactobacillus zeae LGG_01288|ylmG|Cell; #N/A

2537  hypothetical protein 2 42 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2538  FIG00752161: hypothetical protein 24 288 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

2539  L-ribulose-5-phosphate 4-epimerase (EC5.1.3.4) 40 264 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L-ribulose-5-phosphate 4-

epimerase 
Lactobacillus paracasei LGG_02723|ulaF|L-ribulose-5-phosphate; #N/A



2540  FIG00750027: hypothetical protein 40 1498 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
membrane associated subtilisin-like 

serine protease 
Lactobacillus paracasei LGG_02734|prtR2|Cell; YES

2541  Sorbitol dehydrogenase (EC 1.1.1.14)/EC number=1.1.1.14 2 350 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 alcohol dehydrogenase Lactobacillus paracasei #N/A

2542
 2-amino-3,7-dideoxy-D-threo-hept-6-ulosonatesynthase (EC 

2.5.1.-)
28 266 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2-amino-3,7-dideoxy-D-threo-hept-6-

ulosonate synthase 
Lactobacillus paracasei #N/A

2543  Glycerol uptake operon antiterminatorregulatory protein 2 162 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative glycerol uptake operon 

antiterminator 
Providencia burhodogranariea #N/A

2544  Seryl-tRNA synthetase (EC 6.1.1.11)/EC number=6.1.1.11 40 455 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 seryl-tRNA synthetase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01893|serS|Seryl-tRNA; #N/A

2545  hypothetical protein 3 239 #N/A 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2546  hypothetical protein 2 45 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2547  dTDP-4-dehydrorhamnose 3,5-epimerase (EC5.1.3.13) 34 196 #N/A 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
dTDP-4-dehydrorhamnose 3 5-

epimerase 
Blautia sp. CAG:52

LGG_00107|rmlC|dTDP-4-

dehydrorhamnose;
#N/A

2548  Transposase 12 141 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 1 0 1 1 1 0 0 0 0 1 0 0 0
transposase is4 family protein, 

partial 
Lactobacillus paracasei #N/A

2549  phage minor capsid protein #Fam0016 2 510 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage minor capsid protein Lactobacillus paracasei #N/A

2550  FIG00743012: hypothetical protein 40 178 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_1197 Lactobacillus casei ATCC 334 LGG_01214|LGG_01214|Conserved; #N/A

2551  hypothetical NagD-like phosphatase 40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative sugar phosphatase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00806|nagD|Hydrolase; #N/A

2552  Proline dipeptidase (EC 3.4.13.9)/EC number=3.4.13.9 40 367 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dipeptidase Lactobacillus zeae LGG_00792|pepQ|Xaa-Pro; #N/A

2553  hypothetical protein 3 54 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2554  hypothetical protein 40 68 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02237|LGG_02237|Putative; #N/A

2555  YgjD/Kae1/Qri7 family, required for 40 340 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
tRNA threonylcarbamoyladenosine 

biosynthesis protein Gcp 
Lactobacillus zeae LGG_02250|gcp|O-sialoglycoprotein; #N/A

2556  Rod shape-determining protein MreC 40 286 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rod shape-determining protein MreC Lactobacillus casei ATCC 334 LGG_01266|mreC|Rod; #N/A

2557  Quinone oxidoreductase (EC 1.6.5.5)/EC number=1.6.5.5 9 321 #N/A 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 oxidoreductase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2558  hypothetical protein 9 66 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 1 0 0 1 1 #N/A #N/A

2559
 Dihydrofolate synthase (EC 6.3.2.12) /Folylpolyglutamate 

synthase (EC 6.3.2.17)
40 428 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Chain A, Folylpolyglutamate 

Synthetase From Lactobacillus 

Casei

#N/A

2560  hypothetical protein 13 58 #N/A 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 1 1 1 0 1 #N/A #N/A

2561  Negative transcriptional regulator-coppertransport operon 2 143 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus casei ATCC 334 #N/A

2562
 Lead, cadmium, zinc and mercury transportingATPase (EC 

3.6.3.3) (EC 3.6.3.5)
40 755 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cation transport ATPase Lactobacillus paracasei LGG_01801|copB|Copper-translocating; #N/A

2563  hypothetical protein 2 508 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2564  hypothetical protein 3 53 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2565  FIG00749270: hypothetical protein 21 111 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 1 0 1 0 0 0 hypothetical protein LCABL_00190 Lactobacillus casei BL23 #N/A

2566  phage protein 3 222 #N/A 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage protein Lactobacillus casei #N/A

2567  hypothetical protein 2 295 #N/A 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2568  putative antirepressor 2 242 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus suebicus #N/A

2569  Cro-like repressor 2 81 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Transcriptional regulator, putative Lactobacillus paracasei #N/A

2570  FIG00745971: hypothetical protein 40 167 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01008|LGG_01008|Conserved; #N/A

2571
 Spermidine Putrescine ABC transporter permeasecomponent 

potC (TC 3.A.1.11.1)
40 492 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

spermidine/putrescine ABC 

transporter, permease protein 
Enterococcus faecalis LGG_00970|potB|ABC; #N/A

2572  Heparinase II/III-like 25 638 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2660 Lactobacillus casei str. Zhang #N/A

2573  galactitol PTS, EIIB( EC:2.7.1.69 ) 22 106 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system galactitol-specific IIB 

component 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2574  FIG00746053: hypothetical protein 19 433 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2575  regulatory protein, MarR 40 146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02661|rmaI|Transcriptional; #N/A

2576  Tyrosyl-tRNA synthetase (EC 6.1.1.1) ## cluster1 40 423 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tyrosyl-tRNA synthetase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02017|tyrS|Tyrosyl-tRNA; #N/A

2577  hypothetical protein 2 57 #N/A 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2578
 DNA polymerase III delta subunit (EC 2.7.7.7)/EC 

number=2.7.7.7
40 353 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase III subunit delta Lactobacillus zeae LGG_01336|holA|DNA; #N/A

2579  hypothetical protein 2 56 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2580  hypothetical protein 7 62 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
OB-fold nucleic acid binding 

domain-containing protein 
Lactobacillus paracasei #N/A

2581  Putative oxidoreductase 16 493 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 amino acid transporter Lactobacillus paracasei LGG_00471|ygjI|Amino; #N/A

2582  hypothetical protein 2 39 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2583  Oligoendopeptidase F 40 599 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oligopeptidase PepB Lactobacillus zeae LGG_00289|pepF|Oligoendopeptidase; #N/A

2584  membrane protein 40 280 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00216|yxaA|Permease #N/A

2585  FIG00745431: hypothetical protein 40 203 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02608|lemA|LemA; #N/A

2586  hypothetical protein 2 44 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2587
 Branched-chain amino acid transport ATP-bindingprotein LivG 

(TC 3.A.1.4.1)
40 261 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

branched-chain amino acid ABC 

transporter ATP-binding protein 
Lactobacillus zeae LGG_00316|livG|ABC; #N/A

2588
 High-affinity branched-chain amino acidtransport system 

permease protein LivH (TC 3.A.1.4.1)
40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

branched chain amino acid ABC 

transporter permease 
Lactobacillus casei ATCC 334 LGG_00314|livH|ABC; #N/A

2589  hypothetical protein 2 79 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 excisionase Staphylococcus epidermidis #N/A

2590  hypothetical protein 7 90 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2591  hypothetical protein 7 93 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2592  Phosphopentomutase like (EC 5.4.2.7)/EC number=5.4.2.7 6 409 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative phosphopentomutase Lactobacillus casei LGG_00427|YHFW|Phosphopentomutase #N/A

2593  Phosphotriesterase like protein 6 294 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
metal-dependent hydrolase with the 

TIM-barrel fold 
Lactobacillus casei ATCC 334 LGG_00424|php|Hydrolase #N/A

2594  membrane protein 2 514 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_2003 Lactobacillus casei ATCC 334 #N/A

2595  hypothetical protein 2 56 #N/A 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2596  putative methylase 2 271 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA methylase Lactobacillus phage Lrm1 #N/A

2597  PTS system, IIc component 2 253 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C component PTS system 

mannose-specific enzyme II 
Lactobacillus casei BL23 #N/A

2598  PTS system, IIb component 2 158 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_29230 Lactobacillus casei BL23 #N/A

2599  putative dehydrogenase 2 363 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Putative ribitol-5-phosphate 

dehydrogenase 
Lactobacillus paracasei #N/A

2600  transcription regulator 2 253 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Glucitol operon repressor Lactobacillus paracasei #N/A

2601  FIG00751053: hypothetical protein 40 43 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2602  Tagatose 1,6-bisphosphate aldolase (EC4.1.2.40) 6 290 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
tagatose-1,6-bisphosphate aldolase 

AgaY 
Lactobacillus casei LGG_00413|fba|Fructose-bisphosphate; #N/A

2603  hypothetical protein 2 38 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2604  hypothetical protein 25 49 #N/A 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2605  N-acetylmuramic acid 6-phosphate etherase (EC4.2.-.-) 40 261 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N-acetylmuramic acid-6-phosphate 

etherase 
Lactobacillus zeae LGG_02775|murQ|N-acetylmuramic; #N/A

2606  Lactose phosphotransferase system repressor 8 252 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus paracasei LGG_00408|lacR|Lactose; #N/A

2607  ABC transporter ATP-binding protein 4 242 #N/A 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ABC transporter ATP-binding 

protein 
Lactobacillus kisonensis #N/A

2608
 Transketolase, C-terminal section (EC 2.2.1.1)/EC 

number=2.2.1.1
8 338 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transketolase Lactobacillus paracasei LGG_00406|tktC|Transketolase #N/A

2609  LSU m3Psi1915 methyltransferase RlmH ## ybeA 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
rRNA large subunit 

methyltransferase 
Lactobacillus casei ATCC 334 LGG_02797|LGG_02797|Conserved; #N/A

2610
 Lead, cadmium, zinc and mercury transportingATPase (EC 

3.6.3.3) (EC 3.6.3.5)
40 611 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

cobalt ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_02803|cadA|Heavy; #N/A

2611  FIG011501: YycH protein 40 467 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02811|LGG_02811|Conserved; #N/A

2612  Alpha/beta superfamily hydrolase 40 224 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus zeae LGG_02815|LGG_02815|Alpha/beta; #N/A

2613  Transport protein SgaT, putative galactitol PTS 40 455 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system ascorbate-specific 

transporter subunit IIC 
Lactobacillus paracasei LGG_00404|ulaC|PTS; #N/A

2614  ABC transporter, ATP-binding protein 40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
bacitracin ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_01986|vraD|ABC; #N/A

2615  Tyrosine recombinase XerC 40 386 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 site-specific tyrosine recombinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01425|xerC|Tyrosine; #N/A

2616  Permease of the drug/metabolite transporter(DMT) superfamily 40 324 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
permease of the drug/metabolite 

transporter (DMT) superfamily 
Lactobacillus casei LGG_00588|yicL|Carboxylate/amino; #N/A

2617  FIG00742685: hypothetical protein 40 209 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease protein Lactobacillus paracasei LGG_00552|LGG_00552|Conserved; #N/A

2618  L-serine dehydratase, beta subunit (EC4.3.1.17) 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 serine dehydratase subunit beta Lactobacillus zeae LGG_01216|sdhB|L-serine; #N/A

2619  Transcriptional regulator 40 138 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus paracasei LGG_01230|yphH|Cupin; #N/A

2620  4-carboxymuconolactone decarboxylase (EC4.1.1.44) 40 105 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
gamma-carboxymuconolactone 

decarboxylase subunit-like protein 
Lactobacillus casei ATCC 334 LGG_01231|pcaC|Carboxymuconolactone; #N/A

2621  hypothetical protein 40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01146|LGG_01146|Putative; #N/A

2622
 Transmembrane component YkoC of energizingmodule of 

thiamin-regulated ECF transporter for
39 215 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 cobalt ABC transporter permease Lactobacillus zeae LGG_00365|cbiQ|ABC; #N/A

2623  Thiaminase II (EC 3.5.99.2)/EC number=3.5.99.2 40 230 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thiaminase II Lactobacillus casei LGG_00366|tenA|Transcriptional; #N/A

2624  hypothetical protein 16 57 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2625  Amino acid ABC transporter, permease protein 40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
amino acid ABC transporter 

permease 
Lactobacillus zeae LGG_01270|glnP|ABC; #N/A

2626  DNA repair protein RadC 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA repair protein RadC Lactobacillus zeae LGG_01264|radC|DNA; #N/A

2627  Isochorismatase family 40 207 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amidase Lactobacillus zeae LGG_02830|ycaC|Isochorismatase; #N/A

2628  FIG00750680: hypothetical protein 3 68 #N/A 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 #N/A #N/A

2629
 6-phospho-beta-glucosidase (EC 3.2.1.86)/EC 

number=3.2.1.86
40 478 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6-phospho-beta-glucosidase Lactobacillus paracasei

LGG_00163|bglA|6-phospho-beta-

glucosidase;
#N/A

2630  Muramoyltetrapeptide carboxypeptidase (EC3.4.17.13) 40 358 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 microcin C7 resistance protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00146|LGG_00146|MccC; #N/A

2631  hypothetical protein 15 75 #N/A 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 hypothetical protein LCAZH_0150 Lactobacillus casei str. Zhang #N/A



2632  FIG00742210: hypothetical protein 40 387 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00124|LGG_00124|Conserved; #N/A

2633  FIG00749467: hypothetical protein 16 246 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
family 2 ABC superfamily 

transporter protein 
Lactobacillus casei #N/A

2634  Putative uncharacterized protein 19 304 #N/A 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2635  FIG00745994: hypothetical protein 39 40 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2636  Formamidopyrimidine-DNA glycosylase (EC3.2.2.23) 40 282 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5-hydroxymethyluracil DNA 

glycosylase 
Lactobacillus zeae

LGG_01760|mutM|Formamidopyrimidine-

DNA;
#N/A

2637  FIG00754890: hypothetical protein 13 314 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Enterococcus pallens #N/A

2638  Sugar phosphate isomerase/epimerase 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01841|pepQ|Sugar; #N/A

2639  FIG00744888: hypothetical protein 40 56 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01877|LGG_01877|Conserved; #N/A

2640  SSU ribosomal protein S16p 40 91 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S16 Lactobacillus casei W56 LGG_01643|rpsP|SSU/30S; #N/A

2641  LSU ribosomal protein L31p 40 83 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L31 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02544|rpmE|LSU/50S; #N/A

2642  oxidoreductase of aldo/keto reductase family,subgroup 1 40 286 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
aldo/keto reductase of 

diketogulonate reductase family 
Lactobacillus paracasei LGG_00259|dkgA|Oxidoreductase,; #N/A

2643  hypothetical protein 19 164 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

2644
 Glycerol-3-phosphate ABC transporter, permeaseprotein UgpE 

(TC 3.A.1.1.3)
40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sn-glycerol-3-phosphate transport 

system permease protein ugpE 
Lactobacillus casei W56 LGG_02769|ugpE|ABC; #N/A

2645  Isoleucyl-tRNA synthetase (EC 6.1.1.5)/EC number=6.1.1.5 40 928 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 isoleucyl-tRNA synthetase Lactobacillus zeae LGG_01291|ileS|Isoleucyl-tRNA; #N/A

2646
 Substrate-specific component MtsA ofmethionine-regulated 

ECF transporter
28 186 #N/A 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 membrane protein Lactobacillus zeae LGG_00429|LGG_00429|Cobalt; #N/A

2647  Predicted Integral membrane protein 40 198 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02592|yiiE|Conserved; #N/A

2648  Sortase related acyltransferase 40 164 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sortase-related acyltransferase Lactobacillus casei LGG_02604|ywnH|Phosphinothricin; #N/A

2649  small terminase subunit 18 281 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1
phage-related terminase small 

subunit 
Lactobacillus paracasei #N/A

2650  Fructose-bisphosphate aldolase class II (EC4.1.2.13) 23 299 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
fructose-bisphosphate aldolase 

class II 
Lactobacillus casei #N/A

2651
 Arginine pathway regulatory protein ArgR,repressor of arg 

regulon
40 150 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 arginine repressor Lactobacillus casei BL23 LGG_01678|argR|Arginine; #N/A

2652
 Octaprenyl-diphosphate synthase (EC 2.5.1.-) 

/Dimethylallyltransferase (EC 2.5.1.1) /
40 283 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 geranyltranstransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01680|ispA|Geranyltranstransferase #N/A

2653
 PTS system, mannose-specific IIA component (EC2.7.1.69) / 

PTS system, mannose-specific IIB component
23 138 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system, mannose-specific IIAB 

components 
Lactobacillus paracasei #N/A

2654  Cell division topological determinant MinJ 40 365 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative serine protease 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00903|LGG_00903|Trypsin-like; #N/A

2655  Peptide chain release factor 2 40 332 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protein chain release factor B 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00900|prfB|Peptide; #N/A

2656  YjeF protein, C-terminal domain 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative sugar kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00854|ycfG|Sugar; #N/A

2657  oxidoreductase( EC:1.- ) 40 317 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aldo/keto reductase Lactobacillus zeae LGG_02401|ydhF|Oxidoreductase,; #N/A

2658  protein of unknown function UPF0074 40 146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Rrf2 family transcriptional regulator Lactobacillus zeae LGG_02397|LGG_02397|Transcriptional; #N/A

2659  hypothetical protein 4 374 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0
Superfamily I DNA and RNA 

helicases 

Ruminococcus champanellensis 

18P13
#N/A

2660  transcriptional regulator, Cro/CI family 4 426 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0
Cro/CI family transcriptional 

regulator 
Lactobacillus paracasei #N/A

2661  FIG00752943: hypothetical protein 18 405 #N/A 1 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 phage protein Lactobacillus casei #N/A

2662  FIG00745310: hypothetical protein 40 115 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyl-CoA carboxylase Lactobacillus zeae LGG_01009|LGG_01009|Acetyl-CoA; #N/A

2663  hypothetical protein 3 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 hypothetical protein LCAZH_1018 Lactobacillus casei str. Zhang #N/A

2664  FIG00752938: hypothetical protein 21 91 #N/A 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 0 0 hypothetical protein Lactobacillus casei LGG_02891|LGG_02891|Conserved; #N/A

2665  FIG00754910: hypothetical protein 7 221 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus salivarius #N/A

2666  Neopullulanase (EC 3.2.1.135)/EC number=3.2.1.135 40 592 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amylopullulanase Lactobacillus zeae #N/A

2667  FIG00748021: hypothetical protein 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02031|LGG_02031|Conserved; #N/A

2668  hypothetical protein 10 307 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2669  Acetyl-coenzyme A carboxyl transferase betachain (EC 6.4.1.2) 40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
acetyl-CoA carboxylase carboxyl 

transferase subunit beta 
Lactobacillus zeae LGG_02111|accD|Acetyl-CoA; #N/A

2670  FIG00752141: hypothetical protein 17 383 #N/A 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 hypothetical protein Lactobacillus rossiae #N/A

2671
 UDP-N-acetylmuramoylalanine--D-glutamate ligase(EC 

6.3.2.9)
40 459 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

UDP-N-acetylmuramoyl-L-alanyl-D-

glutamate synthetase 
Lactobacillus zeae

LGG_01282|murD|UDP-N-

acetylmuramoylalanine--D-glutamate;
#N/A

2672  Heat shock protein 60 family co-chaperonegroES 40 93 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10 kDa chaperonin Lactobacillus casei W56 LGG_02240|groS|10; #N/A

2673  unknown 6 95 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

2674  RNA binding protein, contains ribosomal proteinS1 domain 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA-binding protein Lactobacillus zeae LGG_02517|yabR|RNA; #N/A

2675  phage replication initiation protein 13 278 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

2676  hypothetical protein 7 101 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2677  putative antirepressor protein 5 87 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 0 0 0 0 antirepressor Lactobacillus paracasei #N/A

2678  hypothetical protein 8 104 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1 1 0 1 1 0 0 #N/A #N/A

2679  abortive infection protein AbiGI 14 199 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 abortive phage infection protein Lactobacillus pentosus #N/A

2680  Signal peptidase I (EC 3.4.21.89)/EC number=3.4.21.89 40 199 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal peptidase Lactobacillus zeae LGG_00298|spi|Signal; #N/A

2681  site-specific recombinase, phage integrasefamily 4 424 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 integrase Lactobacillus paracasei #N/A

2682  Transcription antitermination protein NusG 40 184 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription antiterminator Lactobacillus casei ATCC 334 LGG_02299|nusG|Transcription; #N/A

2683
 IMP cyclohydrolase (EC 3.5.4.10) 

/Phosphoribosylaminoimidazolecarboxamide formyltransferase
40 78 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_1448 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02409|LGG_02409|Putative; #N/A

2684  FIG00745166: hypothetical protein 40 413 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyltransferase Lactobacillus zeae LGG_02437|LGG_02437|Acyltransferase #N/A

2685  hypothetical protein 11 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 #N/A #N/A

2686
 Arginine pathway regulatory protein ArgR,repressor of arg 

regulon
40 151 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ArgR family transcriptional regulator Lactobacillus zeae LGG_01785|argR|Arginine; #N/A

2687
 Metal-dependent hydrolases of thebeta-lactamase superfamily 

I
40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrolase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01793|yhfI|Metal-dependent; #N/A

2688  hypothetical protein 4 37 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 #N/A #N/A

2689  Transcriptional regulator, xre family 40 339 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus zeae LGG_02840|upsR|Transcriptional; #N/A

2690  FIG00746284: hypothetical protein 38 341 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative beta-lactamase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00662|LGG_00662|Beta-lactamase; #N/A

2691  Phosphoribosylamine--glycine ligase (EC6.3.4.13) 40 414 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphoribosylamine--glycine 

ligase 
Lactobacillus zeae

LGG_01803|purD|Phosphoribosylamine--

glycine;
#N/A

2692
 / Glutamine transport system permease proteinGlnP (TC 

3.A.1.3.2)
40 498 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

amino acid ABC transporter 

periplasmic protein 
Lactobacillus casei ATCC 334 LGG_02863|glnH|ABC; #N/A

2693  Malate Na(+) symporter 33 441 #N/A 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L-malate permease Lactobacillus zeae LGG_02877|malP|Citrate; #N/A

2694  transcriptional regulator 12 643 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 1 1 1 HTH domain protein Lactobacillus paracasei #N/A

2695  hypothetical protein 3 48 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2696  hydrolase, haloacid dehalogenase-like family 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 P-Ser-HPr phosphatase Lactobacillus casei LGG_01567|LGG_01567|P-Ser-HPr; #N/A

2697  FIG00750940: hypothetical protein 2 43 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2698
 Multimodular transpeptidase-transglycosylase(EC 2.4.1.129) 

(EC 3.4.-.-)
40 915 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 penicillin-binding protein 1B 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00794|pbp1B|Membrane; #N/A

2699  Alanyl-tRNA synthetase (EC 6.1.1.7)/EC number=6.1.1.7 40 954 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alanyl-tRNA synthetase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00767|alaS|Alanyl-tRNA; #N/A

2700  Universal stress protein family 40 172 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 universal stress protein UspA Lactobacillus zeae LGG_02217|usp|Universal; #N/A

2701  Methylase of polypeptide chain release factors 40 276 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N5-glutamine S-adenosyl-L-

methionine-dependent 

methyltransferase 

Lactobacillus zeae LGG_01172|hemK|Modification; #N/A

2702  hypothetical protein 3 41 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2703  Acetyltransferase 40 151 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus zeae LGG_01034|LGG_01034|Acetyltransferase #N/A

2704  neutral endopeptidase 40 632 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Chain A, Crystal Structure Of Pepo 

From Lactobacillus Rhamnosis 

Hn001 (dr20)

LGG_01033|pepO|Neutral; #N/A

2705  YfaA 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01402|LGG_01402|Conserved; #N/A

2706  Nicotinate phosphoribosyltransferase (EC2.4.2.11) 40 488 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nicotinate 

phosphoribosyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01860|pncB|Nicotinate; #N/A

2707
 RibT protein, riboflavin biosynthesisacetyltransferase (GNAT) 

family
40 128 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 reductase Lactobacillus casei BL23 LGG_01379|ribT|RibT; #N/A

2708  FIG00746776: hypothetical protein 27 43 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2709  DNA repair protein RecN 40 567 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA repair protein RecN 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01677|recN|DNA; #N/A

2710  FIG00745678: hypothetical protein 40 430 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_00701|phoR1|Two; #N/A

2711  FIG00742380: hypothetical protein 40 240 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2712  FIG00744919: hypothetical protein 40 158 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA-binding protein Lactobacillus zeae LGG_01600|LGG_01600|Conserved; #N/A

2713  dTDP-4-dehydrorhamnose reductase (EC1.1.1.133) 27 280 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0 0 0
dTDP-4-dehydrorhamnose 

reductase 
Lactobacillus casei

LGG_01996|rmlD|dTDP-4-

dehydrorhamnose;
#N/A

2714
 membrane protein involved in the export ofO-antigen, teichoic 

acid lipoteichoic acids
3 470 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PST family polysaccharide 

transporter 
Lactobacillus suebicus #N/A

2715  Alpha-L-Rha alpha-1,3-L-rhamnosyltransferase(EC 2.4.1.-) 3 331 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase-like protein Oenococcus oeni PSU-1 #N/A

2716  glycosyltransferase 3 329 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase Oenococcus oeni PSU-1 #N/A

2717  Alpha-D-GlcNAc alpha-1,2-L-rhamnosyltransferase(EC 2.4.1.-) 3 419 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 rhamnosyltransferase Lactobacillus paracasei #N/A

2718  hypothetical protein 5 42 #N/A 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2719  hypothetical protein 2 42 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2720
 PTS system, fructose-specific IIA component (EC2.7.1.69) / 

PTS system, fructose-specific IIB component
40 657 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system fructose-specific IIABC 

components 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01359|fruA|PTS; #N/A

2721  hypothetical protein 2 42 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2722  hypothetical protein 5 44 #N/A 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A



2723  hypothetical protein 6 43 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2724  Putative uncharacterized protein 16 171 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_21770 Lactobacillus casei BL23 LGG_01995|LGG_01995|Conserved; #N/A

2725  FIG00745240: hypothetical protein 40 261 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02378|LGG_02378|Conserved; #N/A

2726  FIG00751280: hypothetical protein 40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative membrane protein Lactobacillus paracasei LGG_02379|LGG_02379|Conserved; #N/A

2727  Xylulose kinase (EC 2.7.1.17)/EC number=2.7.1.17 40 498 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 xylulokinase Lactobacillus zeae #N/A

2728  permease of the major facilitator superfamily 40 482 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter permease Lactobacillus zeae LGG_00197|LGG_00197|Transporter,; #N/A

2729  hypothetical protein VC0266 (sugar utilizationrelated?) 40 193 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uracil-DNA glycosylase Lactobacillus zeae LGG_00641|ysiD|Uracil-DNA; #N/A

2730  hypothetical protein 2 38 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2731  hypothetical protein 6 406 #N/A 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactococcus raffinolactis #N/A

2732  ABC transporter, ATP-binding protein 12 198 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
ABC transporter ATP-binding 

protein 
Melissococcus plutonius DAT561 #N/A

2733  FIG00745703: hypothetical protein 1 150 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 membrane protein Lactobacillus zeae #N/A

2734
 L-proline glycine betaine binding ABCtransporter protein ProX 

(TC 3.A.1.12.1) / Osmotic
40 510 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

substrate binding component of an 

ABC superfamily L-

proline/glycine/betaine transporter 

Lactobacillus paracasei LGG_02617|proX|ABC; #N/A

2735  hypothetical protein 30 41 #N/A 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 0 #N/A #N/A

2736  hypothetical protein 3 62 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40-residue yvtn family beta-

propeller repeat-containing protein 
Bacillus stratosphericus #N/A

2737  FIG00742900: hypothetical protein 25 312 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

2738  Maltose-6'-phosphate glucosidase (EC3.2.1.122) 40 462 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6-phospho-alpha-glucosidase Lactobacillus paracasei LGG_02701|glvA|Maltose-6'-phosphate; #N/A

2739
 PTS system, glucitol/sorbitol-specific IIAcomponent (EC 

2.7.1.69)
40 130 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system sorbitol transporter 

subunit IIA 
Lactobacillus paracasei LGG_02717|srlB|PTS; #N/A

2740  hypothetical protein 2 48 #N/A 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2741  Transcriptional regulator, xre family 40 189 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Transcriptional regulator, Xre family Lactobacillus paracasei LGG_02761|LGG_02761|Transcriptional; #N/A

2742  ABC transporter, ATP-binding protein 29 309 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-binding component of an ABC 

superfamily transporter 
Lactobacillus casei #N/A

2743  hypothetical protein 29 190 #N/A 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 phage protein Lactobacillus casei LGG_00973|LGG_00973|Putative; #N/A

2744  Transcriptional regulator, xre family 40 291 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus casei W56 LGG_00142|LGG_00142|Transcriptional; #N/A

2745  FIG00744874: hypothetical protein 40 575 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01068|LGG_01068|Conserved; #N/A

2746
 Putative ABC transporter ATP-binding protein,spy1790 

homolog
40 541 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

multidrug ABC transporter 

permease 
Lactobacillus zeae LGG_02195|cydC|ABC; #N/A

2747
 Putative NADPH-quinone reductase (modulator ofdrug activity 

B)
40 198 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NAD(P)H dehydrogenase Lactobacillus casei BL23 LGG_01579|LGG_01579|NADPH-quinone; #N/A

2748  permease, putative 26 411 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter Lactobacillus zeae #N/A

2749  hypothetical protein 7 80 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

2750  hypothetical protein 5 95 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

2751  FIG00627334: hypothetical protein 7 821 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2752  hypothetical protein 2 49 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2753  endonuclease/exonuclease/phosphatase family 40 355 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrolase Lactobacillus zeae LGG_02781|yjhA|Metal-dependent; #N/A

2754
 UDP-N-acetylglucosamine1-carboxyvinyltransferase (EC 

2.5.1.7)
40 419 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

UDP-N-acetylglucosamine 1-

carboxyvinyltransferase 
Lactobacillus casei ATCC 334

LGG_02545|murA|UDP-N-

acetylglucosamine;
#N/A

2755  hypothetical protein 5 43 #N/A 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2756  hypothetical protein 6 38 #N/A 0 0 0 0 0 1 0 0 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2757  Chromosome partition protein smc 40 1184 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
chromosome segregation protein 

SMC 
Lactobacillus zeae LGG_01650|smc|Chromosome; #N/A

2758  Fucose 4-O-acetylase and relatedacetyltransferases 40 333 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyltransferase Lactobacillus zeae #N/A

2759
 Galactoside O-acetyltransferase (EC 2.3.1.18)/EC 

number=2.3.1.18
40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

putative galactoside O-

acetyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00039|maa|Maltose; #N/A

2760  hypothetical protein 24 59 #N/A 1 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

2761
 Ubiquinone/menaquinone biosynthesismethyltransferase UBIE 

(EC 2.1.1.-)
40 266 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SAM-dependent methyltransferase Lactobacillus paracasei LGG_00532|LGG_00532|Methyltransferase #N/A

2762  hypothetical protein 27 198 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2763  FIG00743957: hypothetical protein 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thiol-disulfide isomerase Lactobacillus zeae LGG_00310|trxA|Thioredoxin #N/A

2764  FIG00746222: hypothetical protein 40 882 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative membrane protein Lactobacillus paracasei LGG_01066|LGG_01066|Conserved; #N/A

2765  hypothetical protein 14 87 #N/A 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2766  hypothetical protein 13 50 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2767  hypothetical protein 2 37 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2768  unknown 5 105 #N/A 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2769  transcriptional regulator, Crp/Fnr family 40 219 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00085|flp|Transcriptional; #N/A

2770  Transcriptional regulator 40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 TetR family transcriptional regulator Lactobacillus zeae LGG_00069|LGG_00069|Transcriptional; #N/A

2771  FIG00742190: hypothetical protein 30 240 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2772  Galactose-6-phosphate isomerase, LacB subunit(EC 5.3.1.26) 40 172 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
galactose-6-phosphate isomerase 

subunit LacB 
Lactobacillus casei BL23 LGG_00666|lacB|Galactose-6-phosphate; #N/A

2773  hypothetical protein 2 113 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus faecium #N/A

2774  FIG00744079: hypothetical protein 40 366 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative membrane protein Lactobacillus paracasei LGG_02347|LGG_02347|Conserved; #N/A

2775  DNA-directed RNA polymerase beta subunit (EC2.7.7.6) 40 1258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DNA-directed RNA polymerase 

subunit beta 
Lactobacillus casei W56 LGG_02498|rpoB|DNA-directed; #N/A

2776  Transposase 6 93 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 seryl-tRNA synthetase Lactobacillus casei #N/A

2777
 Cystathionine beta-synthase (EC 4.2.1.22)/EC 

number=4.2.1.22
11 303 #N/A 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 cysteine synthase Lactobacillus helveticus R0052 #N/A

2778  Family 13 glycosyl hydrolase, row 724 3 559 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 alpha-glucosidase Lactobacillus zeae #N/A

2779
 Predicted dye-decolorizing peroxidase (DyP),encapsulated 

subgroup
40 313 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peroxidase Lactobacillus zeae LGG_00634|LGG_00634|Dyp-type; #N/A

2780  NADH pyrophosphatase (EC 3.6.1.22)/EC number=3.6.1.22 40 169 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NUDIX hydrolase Lactobacillus kisonensis LGG_00627|LGG_00627|Hydrolase,; #N/A

2781  hypothetical protein 3 42 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2782  hypothetical protein 4 37 #N/A 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2783  Carbamoyl-phosphate synthase large chain (EC6.3.5.5) 40 1109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
carbamoyl phosphate synthase 

large subunit 
Lactobacillus zeae LGG_01456|carB|Carbamoyl-phosphate; #N/A

2784  hypothetical protein 40 52 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02291|LGG_02291|Putative; #N/A

2785
 Phosphomethylpyrimidine kinase (EC 2.7.4.7)/EC 

number=2.7.4.7
40 283 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Phosphomethylpyrimidine kinase Lactobacillus paracasei LGG_00370|thiD|Phosphomethylpyrimidine; #N/A

2786  LSU ribosomal protein L17p 40 126 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L17 Lactobacillus zeae LGG_02460|rplQ|LSU/50S; #N/A

2787  hypothetical protein 2 43 #N/A 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2788  FIG006438: hypothetical protein 40 93 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01325|yktA|Conserved; #N/A

2789
 Methylmalonate-semialdehyde dehydrogenase[inositol] (EC 

1.2.1.27)
40 494 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

methylmalonate-semialdehyde 

dehydrogenase 
Lactobacillus zeae #N/A

2790  hypothetical protein 22 41 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2791  2-hydroxy-3-oxopropionate reductase (EC1.1.1.60) 40 293 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oxidoreductase Lactobacillus zeae LGG_00288|mmsB|3-hydroxyisobutyrate; #N/A

2792  Deoxyguanosinetriphosphate triphosphohydrolase(EC 3.1.5.1) 40 450 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphohydrolase Lactobacillus zeae LGG_02555|ywfO|HD; #N/A

2793  DNA polymerase IV (EC 2.7.7.7)/EC number=2.7.7.7 40 367 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase IV Lactobacillus zeae LGG_00761|dinB|DNA; #N/A

2794  Cysteine desulfurase (EC 2.8.1.7)/EC number=2.8.1.7 40 387 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cysteine sulfinate desulfinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01300|iscS|Cysteine; #N/A

2795  Transcriptional regulator, xre family 40 346 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus zeae LGG_01935|LGG_01935|Transcriptional; #N/A

2796  hypothetical protein 3 38 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

2797  hypothetical protein 5 110 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 putative DNA packaging protein Lactobacillus phage Lc-Nu #N/A

2798  phage terminase, small subunit 5 155 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 phage terminase small subunit 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2799  hypothetical protein 13 44 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2800  Transcriptional regulator, TetR family 40 226 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00977|LGG_00977|Transcriptional; #N/A

2801  Predicted transcriptional regulator 40 62 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00948|LGG_00948|Transcriptional; #N/A

2802  FIG00753725: hypothetical protein 40 475 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter Lactobacillus zeae LGG_02398|LGG_02398|Transporter,; #N/A

2803
 Glyoxylate reductase (EC 1.1.1.79) / Glyoxylatereductase (EC 

1.1.1.26) / Hydroxypyruvate reductase (EC
40 321 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative dehydrogenase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2804  hypothetical protein 40 61 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2805
 COG2274: ABC-type bacteriocin/lantibioticexporters, contain 

an N-terminal double-glycine peptidase
40 579 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein M918_11465 Clostridium sp. BL8 LGG_01508|LGG_01508|ABC; #N/A

2806  Predicted membrane protein 40 145 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphate-starvation-inducible 

protein PsiE 
Lactobacillus zeae LGG_02489|LGG_02489|Conserved; #N/A

2807  FIG00743851: hypothetical protein 26 509 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative L-xylulose kinase Providencia stuartii MRSN 2154 #N/A

2808  Transcriptional regulator 26 246 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus casei BL23 #N/A

2809  hypothetical protein 7 97 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transporter Helicobacter pullorum #N/A

2810  FIG00742943: hypothetical protein 40 170 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase Lactobacillus zeae LGG_02496|LGG_02496|Conserved; #N/A

2811  putative transcriptional regulator 40 142 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator Lactobacillus casei LGG_00374|LGG_00374|Transcriptional; #N/A

2812  PTS system, cellobiose-specific IIC component(EC 2.7.1.69) 40 441 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS lactose transporter subunit IIC Lactobacillus zeae LGG_00353|pts|PTS; #N/A

2813  FIG00754957: hypothetical protein 19 644 #N/A 1 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription antiterminator BglG Lactobacillus zeae #N/A

2814  hypothetical protein 4 43 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 #N/A #N/A

2815  hypothetical protein 3 44 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2816  hypothetical protein 4 79 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

2817  hypothetical protein 5 63 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2818  hypothetical protein 3 41 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 aspartate aminotransferase Lactobacillus paracasei #N/A

2819  Beta-lactamase class C and other penicillinbinding proteins 40 337 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-lactamase Lactobacillus zeae #N/A

2820  Signal transduction histidine kinase 40 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
two-component system, signal 

transduction histidine kinase 
Lactobacillus paracasei LGG_00549|resE|Two; #N/A

2821  hypothetical protein 3 41 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2822  Replication protein 3 219 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 replication protein Lactobacillus plantarum WCFS1 #N/A



2823  hypothetical protein 2 41 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus parafarraginis #N/A

2824  Peptide transport system permease protein sapB(TC 3.A.1.5.5) 40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Mg2+ transporter-C (MgtC) Family Lactobacillus casei str. Zhang LGG_00635|yhiD|Mg2; #N/A

2825
 6-phospho-beta-galactosidase (EC 3.2.1.85)/EC 

number=3.2.1.85
40 475 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6-phospho-beta-galactosidase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00650|lacG1|6-phospho-beta-

galactosidase;
#N/A

2826  hypothetical protein 10 46 #N/A 0 0 0 0 1 1 1 0 1 1 1 0 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2827
 Type I restriction-modification system,specificity subunit S (EC 

3.1.21.3)
4 408 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

type I restriction-modification 

protein subunit S 
Lactobacillus paracasei #N/A

2828  FIG00745129: hypothetical protein 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00251|LGG_00251|Conserved; #N/A

2829
 Myo-inositol 2-dehydrogenase (EC 1.1.1.18)/EC 

number=1.1.1.18
40 350 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 myo-inositol 2-dehydrogenase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00267|iolG2|Myo-inositol; #N/A

2830  hypothetical protein 31 50 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 #N/A #N/A

2831  FIG00750825: hypothetical protein 40 207 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_29850 Lactobacillus casei BL23 LGG_02791|LGG_02791|Alpha/beta; #N/A

2832  Protein tyrosine/serine phosphatase 40 249 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protein-tyrosine phosphatase Lactobacillus casei BL23 LGG_02793|ptp|Protein; #N/A

2833  hypothetical protein 3 44 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2834  ABC transporter substrate-binding protein 40 414 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
periplasmic-binding component of 

an ABC superfamily transporter 
Lactobacillus paracasei #N/A

2835  phage capsid protein 5 393 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 phage major head protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2836  hypothetical protein 6 37 #N/A 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2837  Transcriptional regulator, MarR family 40 152 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MarR family transcriptional 

regulator 
Lactobacillus zeae LGG_00741|LGG_00741|Transcriptional; #N/A

2838  FIG00742223: hypothetical protein 40 173 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01883|LGG_01883|Internalin-I #N/A

2839  Fibronectin/fibrinogen-binding protein 40 577 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
fibronectin/fibrinogen-binding 

protein 
Lactobacillus casei LGG_01450|fbp|Fibronectin-binding; #N/A

2840
 Histidinol-phosphate aminotransferase (EC2.6.1.9) @ 

Biosynthetic Aromatic amino acid
40 365 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

histidinol-phosphate 

aminotransferase 
Lactobacillus zeae LGG_01446|hisC|Histidinol-phosphate; #N/A

2841
 Rossmann fold nucleotide-binding protein Smfpossibly 

involved in DNA uptake
40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA processing protein DprA Lactobacillus zeae LGG_01410|dprA|DNA; #N/A

2842  uncharacterized ABC transporter, permeasecomponent 35 237 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_01939|LGG_01939|ABC; #N/A

2843  FIG00752331: hypothetical protein 33 64 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01152|LGG_01152|Putative; #N/A

2844
 Alkaline phosphatase synthesis transcriptionalregulatory 

protein PhoP
40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PhoP family transcriptional 

regulator 
Lactobacillus zeae LGG_00904|phoP2|Two-component; #N/A

2845
 Oligopeptide ABC transporter, periplasmicoligopeptide-binding 

protein OppA (TC 3.A.1.5.1)
40 556 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

peptide ABC substrate-binding 

protein 
Lactobacillus zeae LGG_01945|oppA|ABC; #N/A

2846
 Undecaprenyl-phosphategalactosephosphotransferase( 

EC:2.7.8.6 )
2 72 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 galactosyl transferase CpsE Lactobacillus paracasei #N/A

2847  Glycosyltransferase 3 384 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyl transferase Lactobacillus paracasei #N/A

2848  COG2826: Transposase and inactivatedderivatives, IS30 family 23 310 #N/A 1 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 IS30 family transposase Lactobacillus casei LGG_00435|is14|Transposase,; #N/A

2849  hypothetical protein 17 60 #N/A 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 hypothetical protein Lactobacillus paracasei #N/A

2850  hypothetical protein 18 61 #N/A 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_00141|LGG_00141|Putative; #N/A

2851  OrfX 4 52 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 replication-associated protein 
Lactococcus lactis subsp. 

cremoris
#N/A

2852  Glycosyltransferase 40 325 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase-like protein Lactobacillus casei ATCC 334 LGG_00695|gtrB|Glycosyl; #N/A

2853  hypothetical protein 10 45 #N/A 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 0 1 0 1 0 #N/A #N/A

2854  hypothetical protein 4 53 #N/A 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_01316|LGG_01316|Putative; #N/A

2855  L-serine dehydratase, alpha subunit (EC4.3.1.17) 40 289 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L-serine deaminase Lactobacillus casei ATCC 334 LGG_01217|sdhA|L-serine; #N/A

2856  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 63 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2529 Lactobacillus casei str. Zhang LGG_00890|LGG_00890|Conserved; #N/A

2857  PTS system, mannitol-specific IIA component (EC2.7.1.69) 4 148 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
phosphotransferase system 

mannitol/fructose-specific IIA 

domain (Ntr-type) 

Lactobacillus casei BL23 #N/A

2858  PTS system, Lactose specific IIB subunitsubfamily 4 98 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
phosphotransferase system, 

lactose/cellobiose-specific IIB 

subunit 

Lactobacillus casei BL23 #N/A

2859
 Lead, cadmium, zinc and mercury transportingATPase (EC 

3.6.3.3) (EC 3.6.3.5)
40 618 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cation-transporting ATPase Lactobacillus zeae LGG_00082|cadA|Cation; #N/A

2860
 Glutamate racemase (EC 5.1.1.3) / Nucleoside5-

triphosphatase RdgB (dHAPTP, dITP, XTP-specific) (EC
40 484 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamate racemase Lactobacillus zeae LGG_00782|murI|Glutamate; #N/A

2861  Helicase loader DnaI 9 260 #N/A 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA replication protein Lactobacillus zeae #N/A

2862  LtrC-like protein 11 374 #N/A 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 1 LtrC Lactobacillus zeae #N/A

2863  HNH homing endonuclease 3 181 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative HNH endonuclease Lactobacillus phage Lc-Nu #N/A

2864
 Recombinational DNA repair protein RecT(prophage 

associated)
14 67 #N/A 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1 hypothetical protein Lactobacillus phage Lc-Nu #N/A

2865  FIG00745452: hypothetical protein 40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2866  Substrate-specific component FolT of folate ECFtransporter 40 172 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 folate transporter FolT Lactobacillus casei W56 LGG_02255|LGG_02255|Conserved; #N/A

2867  unknown 13 67 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus phage Lc-Nu LGG_01103|LGG_01103|Putative; #N/A

2868  phage tail fiber protein 16 133 #N/A 0 0 1 1 1 1 1 0 1 1 0 1 0 1 0 0 1 1 1 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBCZ_2040 
Lactobacillus casei subsp. casei 

ATCC 393
YES

2869  ISEf1, transposase 5 391 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 IS256 family transposase Lactobacillus casei #N/A

2870  mobile element protein 7 309 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus zeae #N/A

2871  Oligopeptide transport ATP-binding protein OppF(TC 3.A.1.5.1) 40 327 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
peptide ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_01940|oppF|ABC; #N/A

2872  Putative uncharacterized protein 12 73 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1 1 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

2873  Endonuclease IV (EC 3.1.21.2)/EC number=3.1.21.2 40 295 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 endonuclease IV 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01558|nfo|Endonuclease; #N/A

2874
 Predicted transcriptional regulator ofN-Acetylglucosamine 

utilization, GntR family
40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

putative HTH-type transcriptional 

regulator yydK 
Lactobacillus paracasei LGG_00164|yydk|Transcriptional; #N/A

2875  Putative uncharacterized protein 3 62 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2876  Lipid A export ATP-binding/permease proteinMsbA 40 627 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC-type multidrug transport 

system 

Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_01164|yfiC|ABC; #N/A

2877  PurR: transcription regulator associated withpurine metabolism 40 282 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 purine operon repressor 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02564|purR|Pur; #N/A

2878  hypothetical protein 2 58 #N/A 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2879  ABC transporter, permease protein 40 860 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide ABC transporter permease Lactobacillus zeae LGG_00032|LGG_00032|ABC; #N/A

2880  Putative drug:H(+) antiporter 26 269 #N/A 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 transporter Pediococcus acidilactici #N/A

2881  FIG00752743: hypothetical protein 40 775 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00045|LGG_00045|Putative; #N/A

2882  hypothetical protein 9 44 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_02889|LGG_02889|Conserved; #N/A

2883  hypothetical protein 40 61 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2884  hypothetical protein 3 368 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 pf06224 family protein Bacillus stratosphericus #N/A

2885  hypothetical protein 40 37 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02706|LGG_02706|Putative; #N/A

2886  hypothetical protein 4 41 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2887  FIG00748357: hypothetical protein 40 118 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01040|LGG_01040|Conserved; #N/A

2888  Malate permease 40 315 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 malate permease Lactobacillus casei LGG_00719|mleP|Auxin; #N/A

2889
 Pyrroline-5-carboxylate reductase (EC 1.5.1.2)/EC 

number=1.5.1.2
40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyrroline-5-carboxylate reductase Lactobacillus zeae LGG_01863|proC|Pyrroline-5-carboxylate; #N/A

2890  FIG00750154: hypothetical protein 40 525 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_01894|LGG_01894|Transcriptional; #N/A

2891  ATP-dependent clp protease ATP-binding subunitclpA 40 742 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Clp protease ATP-binding subunit 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01823|clpE|ATP-dependent; #N/A

2892  Regulatory protein recX 40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 recombinase RecX Lactobacillus zeae LGG_01831|recX|Regulatory; #N/A

2893
 COG0488: ATPase components of ABC transporterswith 

duplicated ATPase domains
40 515 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter ATP-binding 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00300|ABC-NBD|ABC; #N/A

2894  FIG146085: 3'-to-5' oligoribonuclease A,Bacillus type 40 318 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphoesterase, DHH family 

protein 
Lactobacillus casei ATCC 334 LGG_00763|ytqI|Phosphoesterase,; #N/A

2895  ATP-dependent RNA helicase YqfR 40 448 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-dependent DNA and RNA 

helicase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00764|rheB|ATP-dependent; #N/A

2896  Protein YidD 40 101 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

2897  FIG00744681: hypothetical protein 40 59 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00679|LGG_00679|Conserved; #N/A

2898  Exonuclease SbcC 40 317 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00683|LGG_00683|Conserved; #N/A

2899  Transaldolase (EC 2.2.1.2)/EC number=2.2.1.2 40 223 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transaldolase Lactobacillus casei ATCC 334 LGG_02716|LGG_02716|Transaldolase #N/A

2900  hypothetical protein 7 165 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2901  Adenine-specific methyltransferase (EC2.1.1.72) 7 244 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 DNA methylase family protein Lactobacillus paracasei #N/A

2902  hypothetical protein 7 108 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

2903  Tn916, transcriptional regulator, putative 7 416 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus paracasei #N/A

2904  Excinuclease ABC subunit A 40 964 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 excinuclease ABC subunit A Lactobacillus zeae LGG_00924|uvrA|Excinuclease; #N/A

2905  collagen triple helix repeat domain protein 3 243 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40-residue yvtn family beta-

propeller repeat-containing protein 
Bacillus stratosphericus #N/A

2906  Putative exporter protein 3 426 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transporter, major facilitator family Gemella haemolysans #N/A

2907  lipoprotein, putative 40 239 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus faecalis LGG_02695|LGG_02695|Lipoprotein #N/A

2908  FIG00744190: hypothetical protein 40 685 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00587|LGG_00587|Conserved; #N/A

2909  hypothetical protein 2 80 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus parafarraginis #N/A

2910  hypothetical protein 12 110 #N/A 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 hypothetical protein Lp16_F036 Lactobacillus plantarum 16 #N/A

2911  Quaternary ammonium compound-resistance proteinsugE 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02787|sugE|Small; #N/A

2912
 Oligopeptide ABC transporter, periplasmicoligopeptide-binding 

protein OppA (TC 3.A.1.5.1)
40 536 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

peptide ABC substrate-binding 

protein 
Lactobacillus zeae LGG_02801|oppA|ABC; #N/A

2913  Mannitol-1-phosphate 5-dehydrogenase (EC1.1.1.17) 40 384 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
mannitol-1-phosphate 5-

dehydrogenase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02909|mtlD|Mannitol-1-phosphate; #N/A

2914  FIG00743798: hypothetical protein 22 113 #N/A 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus casei LGG_02903|LGG_02903|Putative; #N/A

2915  hypothetical protein 40 54 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01873|LGG_01873|Putative; #N/A

2916  Endonuclease III (EC 4.2.99.18)/EC number=4.2.99.18 40 216 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 endonuclease III Lactobacillus zeae LGG_01489|nth|Endonuclease; #N/A



2917  Beta-glucosidase (EC 3.2.1.21)/EC number=3.2.1.21 40 800 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-glucosidase Lactobacillus zeae LGG_00685|bglX|Beta-glucosidase; #N/A

2918  hypothetical protein 3 48 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2919  LSU ribosomal protein L32p 40 63 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L32 Lactobacillus casei ATCC 334 LGG_01368|rpmF|LSU/50S; #N/A

2920  Predicted esterase 40 379 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative esterase Lactobacillus paracasei LGG_02131|LGG_02131|Esterase #N/A

2921  5'-nucleotidase YjjG (EC 3.1.3.5)/EC number=3.1.3.5 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HAD family hydrolase Lactobacillus zeae LGG_00796|yfnB|Hydrolase,; #N/A

2922  D-tyrosyl-tRNA(Tyr) deacylase 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D-tyrosyl-tRNA(Tyr) deacylase Lactobacillus zeae LGG_01568|dtd|D-tyrosyl-tRNA(Tyr); #N/A

2923  Branched-chain amino acid transport systemcarrier protein 40 459 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
branched-chain amino acid 

transporter II carrier protein 
Lactobacillus zeae LGG_00292|brnQ|Branched-chain; #N/A

2924  Dihydroorotase (EC 3.5.2.3)/EC number=3.5.2.3 40 424 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydroorotase Lactobacillus zeae LGG_01458|pyrC|Dihydroorotase #N/A

2925  transmembrane protein Tmp5 40 874 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01708|LGG_01708|Conserved; #N/A

2926  protein of unknown function UPF0074 26 145 #N/A 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 Rrf2 family transcriptional regulator Pediococcus acidilactici #N/A

2927
 ADP-ribose pyrophosphatase (EC 3.6.1.13)/EC 

number=3.6.1.13
40 189 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NUDIX hydrolase Lactobacillus zeae LGG_01447|nudF|Phosphohydrolase,; #N/A

2928  Negative regulator of genetic competence MecA 40 227 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
competence negative regulator 

MecA 
Lactobacillus zeae LGG_01791|mecA|Adapter; #N/A

2929  Neopullulanase (EC 3.2.1.135)/EC number=3.2.1.135 40 590 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 neopullulanase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00944|nplT|Neopullulanase; #N/A

2930  Glycosyltransferase (EC 2.4.1.-) 3 265 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyl transferase Lactobacillus zeae #N/A

2931
 Cell envelope-associated transcriptionalattenuator LytR-CpsA-

Psr, subfamily F2 (as in
40 297 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02037|wzr1|Cell; #N/A

2932  FIG00748134: hypothetical protein 40 63 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01647|LGG_01647|Putative; #N/A

2933  Possible glucoamylase (diverged), 15 family 3 900 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyl hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2934
 Phosphate ABC transporter, periplasmicphosphate-binding 

protein PstS (TC 3.A.1.7.1)
40 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphate ABC transporter 

substrate-binding protein 
Lactobacillus zeae LGG_00906|pstS|ABC; #N/A

2935  Diacylglycerol kinase (EC 2.7.1.107)/EC number=2.7.1.107 40 132 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DeoR family transcriptional 

regulator 
Lactobacillus zeae LGG_01552|dgkA|Diacylglycerol; #N/A

2936  Histidyl-tRNA synthetase (EC 6.1.1.21)/EC number=6.1.1.21 40 427 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 histidyl-tRNA synthetase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01562|hisS|Histidyl-tRNA; #N/A

2937  Alcohol dehydrogenase (EC 1.1.1.1)/EC number=1.1.1.1 40 320 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADPH:quinone reductase Lactobacillus zeae LGG_00692|yhdH|Zinc-binding; #N/A

2938
 phosphoenolpyruvate-dependent sugarphosphotransferase 

system EIIB, probable sorbose
17 163 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system mannose/fructose-

specific IIB component 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2939
 3-hydroxyisobutyrate dehydrogenase relatedbeta-hydroxyacid 

dehydrogenase
40 284 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3-hydroxyisobutyrate 

dehydrogenase 
Lactobacillus zeae

LGG_02881|LGG_02881|3-

hydroxyisobutyrate;
#N/A

2940  Putative uncharacterized protein 30 63 #N/A 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus zeae LGG_02890|LGG_02890|Conserved; #N/A

2941  Acetyltransferase, GNAT family 2 173 #N/A 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 N-acetyltransferase GCN5, partial Lactobacillus suebicus #N/A

2942  Sugar/maltose fermentation stimulation proteinhomolog 40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
sugar/maltose fermentation 

stimulation protein 
Lactobacillus paracasei LGG_02149|sfsA|Sugar; #N/A

2943  Universal stress protein family 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 universal stress protein A Lactobacillus zeae LGG_02151|usp|Universal; #N/A

2944  Haloacid dehalogenase-like hydrolase 40 208 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative phosphatase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00669|LGG_00669|Phosphatase #N/A

2945  Galactose-6-phosphate isomerase, LacA subunit(EC 5.3.1.26) 40 142 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
galactose-6-phosphate isomerase 

subunit LacA 
Lactobacillus casei BL23 LGG_00667|lacA|Galactose-6-phosphate; #N/A

2946  Galactokinase (EC 2.7.1.6)/EC number=2.7.1.6 40 388 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 galactokinase Lactobacillus zeae LGG_00653|galK|Galactokinase #N/A

2947  hypothetical protein 2 63 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2948  PTS system, cellobiose-specific IIA component(EC 2.7.1.69) 40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS cellobiose transporter subunit 

IIA 
Lactobacillus zeae LGG_00160|celA|PTS; #N/A

2949  Outer surface protein of unknown function,cellobiose operon 40 127 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 outer surface protein Lactobacillus zeae LGG_02075|ybhE|Conserved; #N/A

2950  FIG00745439: hypothetical protein 40 54 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02077|LGG_02077|Putative; #N/A

2951  FIG00751479: hypothetical protein 3 41 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 #N/A #N/A

2952  Ribosome recycling factor 40 185 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribosome recycling factor Lactobacillus zeae LGG_01624|frr|Ribosome-recycling; #N/A

2953  Integrase/recombinase, putative, truncated 6 420 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus zeae #N/A

2954
 Aromatic amino acid aminotransferase gamma (EC2.6.1.57) 

@ N-acetyl-L,L-diaminopimelate aminotransferase
40 390 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

aromatic amino acid 

aminotransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00828|araT|Aminotransferase #N/A

2955  Oligo-1,6-glucosidase (EC 3.2.1.10)/EC number=3.2.1.10 17 562 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha,alpha-phosphotrehalase Lactobacillus paracasei #N/A

2956  Transcriptional regulator 40 188 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00505|LGG_00505|Transcriptional; #N/A

2957
 2-(5''-triphosphoribosyl)-3'-dephosphocoenzyme-A synthase 

(EC 2.7.8.25)
40 286 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

triphosphoribosyl-dephospho-CoA 

synthetase 
Lactobacillus casei str. Zhang #N/A

2958  FIG00743754: hypothetical protein 40 308 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02595|LGG_02595|Conserved; #N/A

2959  FIG00750847: hypothetical protein 11 173 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2960  FIG00742293: hypothetical protein 40 85 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_0199 Lactobacillus casei ATCC 334 LGG_00227|ydaS|Conserved; #N/A

2961  FIG00742522: hypothetical protein 40 210 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00213|LGG_00213|Conserved; #N/A

2962  CTP synthase (EC 6.3.4.2)/EC number=6.3.4.2 40 534 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 CTP synthetase Lactobacillus zeae LGG_02546|pyrG|CTP; #N/A

2963  Cytoplasmic copper homeostasis protein cutC 40 212 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 copper homeostasis protein CutC Lactobacillus zeae LGG_00869|cutC|Copper; #N/A

2964  LSU ribosomal protein L28p 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L28 Lactobacillus casei ATCC 334 LGG_01663|rpmB|LSU/50S; #N/A

2965  General stress protein 40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 chemotaxis protein Lactobacillus paracasei #N/A

2966  Low temperature requirement B protein 40 524 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sugar transporter Lactobacillus zeae LGG_02520|LGG_02520|Polysaccharide; #N/A

2967  hypothetical protein 25 41 #N/A 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 0 0 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

2968  hypothetical protein 15 62 #N/A 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_00379|LGG_00379|Putative; #N/A

2969  FIG00744891: hypothetical protein 40 112 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_00381|LGG_00381|Conserved; #N/A

2970
 Glucosamine--fructose-6-phosphateaminotransferase 

[isomerizing] (EC 2.6.1.16)
40 610 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

D-fructose-6-phosphate 

amidotransferase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00983|glmS|Glucosamine--fructose-6-

phosphate;
#N/A

2971  TN916 ORF13-like protein lmo1103 7 307 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 conjugal transfer protein Lactobacillus zeae #N/A

2972  Acetylornithine deacetylase (EC 3.5.1.16)/EC number=3.5.1.16 40 402 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative peptidase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

2973  FIG00749547: hypothetical protein 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01159|LGG_01159|Conserved; #N/A

2974  hypothetical protein 3 49 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2975  Magnesium and cobalt transport protein CorA 40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 metal ion transporter, MIT family Lactobacillus zeae LGG_00724|LGG_00724|Mg2; #N/A

2976
 Ribosomal small subunit pseudouridine synthaseA (EC 

4.2.1.70)
40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pseudouridine synthase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00852|rsuA|Pseudouridine; #N/A

2977  hypothetical protein 3 57 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2978  Death-on-curing protein 3 227 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Death-on-curing family protein Lactobacillus paracasei #N/A

2979  Prophage clp protease-like protein 5 228 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 putative protease Lactobacillus phage Lc-Nu #N/A

2980  phage terminase, large subunit 5 629 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 putative terminase large subunit Lactobacillus phage phiAT3 #N/A

2981  unknown 10 54 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

2982  hypothetical protein 3 119 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

lb338_phage_174 
Lactobacillus phage Lb338-1 #N/A

2983  hypothetical protein 15 86 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 0 1 1 0 0 1 1 predicted protein Lactobacillus paracasei #N/A

2984  FIG00743997: hypothetical protein 26 156 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

2985  FIG00743730: hypothetical protein 36 186 #N/A 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_00388|LGG_00388|Conserved; #N/A

2986  hypothetical protein 2 40 #N/A 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

2987  FIG00742364: hypothetical protein 40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00956|LGG_00956|Conserved; #N/A

2988  hypothetical protein 2 43 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 #N/A #N/A

2989  FIG00745344: hypothetical protein 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00995|LGG_00995|Conserved; #N/A

2990  Sugar transporter 3 445 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 major facilitator transporter Lactobacillus zeae #N/A

2991  Transcriptional regulator 3 316 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Transcriptional regulator Lactobacillus casei LOCK919 #N/A

2992  hypothetical protein 3 257 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus paracasei #N/A

2993  prophage Lp4 protein 12 15 154 #N/A 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1 1 prophage protein Lactobacillus paracasei #N/A

2994  Putative uncharacterized protein 30 62 #N/A 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02892|LGG_02892|Conserved; #N/A

2995  SSU ribosomal protein S1p 40 436 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S1 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01389|rpsA|SSU/30S; #N/A

2996  COG1939: Ribonuclease III family protein 40 142 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease III family protein Lactobacillus casei ATCC 334 LGG_02325|yazC|Ribonuclease; #N/A

2997  Lysyl aminopeptidase (EC 3.4.11.15)/EC number=3.4.11.15 40 910 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aminopeptidase N Lactobacillus zeae LGG_00554|pepN|Aminopeptidase; #N/A

2998  Cystathionine gamma-lyase (EC 4.4.1.1)/EC number=4.4.1.1 40 393 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cystathionine beta-lyase Lactobacillus zeae LGG_00571|metC|Cystathionine; #N/A

2999  hypothetical protein 4 41 #N/A 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3000  PTS system, galactose-specific IIC component(EC 2.7.1.69) 33 483 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system galactose-specific IIC 

component 
Lactobacillus paracasei LGG_00659|pts|PTS; #N/A

3001  tRNA and rRNA cytosine-C5-methylases 40 443 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA methyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3002  Aliphatic amidase amiE (EC 3.5.1.4)/EC number=3.5.1.4 40 260 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrolase Lactobacillus zeae LGG_02925|yafV|Hydrolase,; #N/A

3003
 tRNA uridine 5-carboxymethylaminomethylmodification 

enzyme GidA
40 633 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

tRNA uridine 5-

carboxymethylaminomethyl 

modification protein 

Lactobacillus zeae LGG_02937|mnmG|tRNA; #N/A

3004  SSU ribosomal protein S4p (S9e) 40 203 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S4 Lactobacillus zeae LGG_01255|rpsD|SSU/30S; #N/A

3005  Tellurite resistance protein related permease 40 350 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
tellurite resistance protein related 

permease 
Lactobacillus paracasei LGG_02621|ydiA|Tellurite; #N/A

3006  FIG00746307: hypothetical protein 40 203 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01908|LGG_01908|Putative; #N/A

3007  hypothetical protein 21 40 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3008
 ABC-type amino acid transport/signaltransduction system, 

periplasmic component/domain
40 270 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

amino acid ABC transporter 

periplasmic protein 
Lactobacillus casei ATCC 334 LGG_00572|fliY|ABC; #N/A

3009  hypothetical protein 5 64 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

3010  FIG00743271: hypothetical protein 40 147 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02309|ynhH|Conserved; #N/A

3011  Heptaprenyl diphosphate synthase component II(EC 2.5.1.30) 40 512 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
geranylgeranyl pyrophosphate 

synthase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02311|ispB|Geranylgeranyl; #N/A

3012  positive transcriptional regulator MutR family 40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MutR family positive transcriptional 

regulator 
Lactobacillus paracasei LGG_02316|LGG_02316|Transcriptional; #N/A



3013  FIG00746368: hypothetical protein 40 353 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00682|LGG_00682|Conserved; #N/A

3014  PTS system, lactose-specific IIA component (EC2.7.1.69) 40 121 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system lactose-specific IIA 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00652|lacF|PTS; #N/A

3015
 Branched-chain amino acid transport systempermease protein 

LivM (TC 3.A.1.4.1)
40 316 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

branched-chain amino acid ABC 

transporter permease 
Lactobacillus zeae LGG_00315|livM|ABC; #N/A

3016  Phosphoglycerate mutase family protein 40 230 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate mutase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01218|pgm|Phosphoglycerate; #N/A

3017  NrdR-regulated deoxyribonucleotide transporter,PnuC-like 40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae #N/A

3018  FIG00743751: hypothetical protein 40 71 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01372|LGG_01372|Conserved; #N/A

3019  Ferredoxin 40 66 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ferredoxin Lactobacillus casei W56 LGG_01384|fer|Ferredoxin #N/A

3020  Ribonuclease Z (EC 3.1.26.11)/EC number=3.1.26.11 40 380 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribonuclease Z Lactobacillus zeae LGG_01364|rnz/elaC|Ribonuclease; #N/A

3021  hypothetical protein 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00716|LGG_00716|Conserved; #N/A

3022  Predicted membrane protein 40 493 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus rossiae LGG_02172|LGG_02172|Phage-related; #N/A

3023  FIG00749797: hypothetical protein 40 388 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00715|yubA|Conserved; #N/A

3024  FIG00749261: hypothetical protein 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00714|LGG_00714|Conserved; #N/A

3025
 Putative ABC transporter (ATP-binding protein),spy1791 

homolog
40 564 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cytochrome BD biosynthesis protein Lactobacillus zeae LGG_02196|LGG_02196|ABC; #N/A

3026  FIG00744172: hypothetical protein 40 366 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidoglycan-binding protein Lactobacillus paracasei LGG_02198|LGG_02198|Conserved; #N/A

3027  Substrate-specific component BioY of biotin ECFtransporter 40 180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
biotin ECF transporter substrate-

specific component 
Lactobacillus casei LGG_02223|LGG_02223|Biotin; #N/A

3028  SAM-dependent methyltransferase 40 185 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02224|LGG_02224|SAM-dependent; #N/A

3029  TolA protein 40 332 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrolase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02225|LGG_02225|Putative; #N/A

3030  ABC transporter ATP-binding protein uup 40 650 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02248|uup|ABC; #N/A

3031
 Oligopeptide transport system permease proteinOppB (TC 

3.A.1.5.1)
40 316 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Oligopeptide ABC transporter, 

permease protein OppB 
Lactobacillus paracasei LGG_01944|oppB|ABC; #N/A

3032  UDP-N-acetylmuramate--alanine ligase (EC6.3.2.8) 40 437 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UDP-N-acetylmuramate--alanine 

ligase 
Lactobacillus zeae #N/A

3033
 Multimodular transpeptidase-transglycosylase(EC 2.4.1.129) 

(EC 3.4.-.-)
40 680 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Multimodular transpeptidase-

transglycosylase 
Lactobacillus paracasei LGG_01783|pbp2A|Membrane; #N/A

3034  FIG00747735: hypothetical protein 40 170 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02425|LGG_02425|Conserved; #N/A

3035  permease of the major facilitator superfamily 40 397 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter Lactobacillus zeae LGG_01156|LGG_01156|Transporter,; #N/A

3036  FIG00750106: hypothetical protein 40 56 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DNA-directed RNA polymerase 

subunit beta 
Lactobacillus zeae LGG_01189|LGG_01189|Conserved; #N/A

3037  hypothetical protein 2 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 #N/A #N/A

3038  Na+/H+ antiporter 40 660 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Na+/H+ antiporter 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00618|LGG_00618|NhaP-type; #N/A

3039  ABC-type multidrug transport system, permeasecomponent 40 288 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter 

permease 
Lactobacillus casei ATCC 334 LGG_00621|cylB|ABC; #N/A

3040  hypothetical protein 3 80 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 phage-related Cro-like protein Lactobacillus paracasei #N/A

3041  hypothetical protein 5 136 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3042  hypothetical protein 3 76 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3043  FIG00746659: hypothetical protein 18 79 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

3044  transposase 17 370 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 transposase Lactobacillus zeae LGG_00144|is4|Transposase #N/A

3045  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 6 358 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 0 alpha-galactosidase Lactobacillus paracasei #N/A

3046  Glucose uptake protein homolog 5 295 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 sugar transport protein Lactobacillus paracasei #N/A

3047  hypothetical protein 7 71 #N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 hypothetical protein Streptomyces sp. ATexAB-D23 #N/A

3048  hypothetical protein 12 129 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 hypothetical protein Microbulbifer variabilis #N/A

3049  spcA/B operon 27 79 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01590|LGG_01590|Conserved; #N/A

3050  FIG00742356: hypothetical protein 40 134 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01466|LGG_01466|Conserved; #N/A

3051
 Type I restriction-modification system,DNA-methyltransferase 

subunit M (EC 2.1.1.72)
6 540 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 restriction endonuclease subunit M Lactobacillus brevis #N/A

3052  hypothetical protein 3 48 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3053  Phosphoglycerate mutase family 5 40 220 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate mutase Lactobacillus zeae LGG_01306|gpm|Phosphoglycerate; #N/A

3054
 D-mannonate oxidoreductase (EC 1.1.1.57)/EC 

number=1.1.1.57
40 544 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dioxygenase Lactobacillus zeae LGG_00057|uxuB|Mannitol; #N/A

3055  FIG00749776: hypothetical protein 40 57 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00097|LGG_00097|Conserved; #N/A

3056  Phosphoribosylanthranilate isomerase (EC5.3.1.24) 40 199 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N-(5'-phosphoribosyl)anthranilate 

isomerase 
Lactobacillus paracasei

LGG_00100|trpF|N-(5'-

phosphoribosyl)anthranilate;
#N/A

3057  GMP reductase (EC 1.7.1.7)/EC number=1.7.1.7 40 329 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
guanosine 5'-monophosphate 

oxidoreductase 
Lactobacillus zeae LGG_00874|guaC|GMP; #N/A

3058
 ABC-type multidrug transport system (daunorubicin 

resistance), ATPase component
16 311 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ATPase component of an ABC 

superfamily multidrug transporter 
Lactobacillus casei #N/A

3059  hypothetical protein 2 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 #N/A #N/A

3060  Adenylate cyclase (EC 4.6.1.1)/EC number=4.6.1.1 40 204 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 adenylate cyclase Lactobacillus zeae LGG_00864|LGG_00864|Conserved; #N/A

3061  amino acid transporter 40 482 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter Lactobacillus casei ATCC 334 LGG_00371|ycaM|Amino; #N/A

3062  hypothetical protein 17 60 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 0 1 0 0 hypothetical protein Lactobacillus paracasei LGG_00378|LGG_00378|Putative; #N/A

3063  Transcriptional antiterminator of lichenanoperon, BglG family 23 622 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
BglG family transcription 

antiterminator 
Lactobacillus paracasei #N/A

3064  sodium-dependent transporter (huNaDC-1) 17 494 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1
sodium-dependent dicarboxylate 

transporter SdcS 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

3065  FIG00748300: hypothetical protein 18 157 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
PTS system galactitol-specific 

transporter subunit IIA 
Lactobacillus johnsonii DPC 6026 #N/A

3066
 phosphoenolpyruvate-dependent sugarphosphotransferase 

system EIIBC, probable arbutin
19 194 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0

PTS system, glucose-like IIB 

component domain protein 
Lactobacillus paracasei #N/A

3067  Transcriptional regulator, RpiR family 12 251 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0
transcriptional regulator, RpiR 

family 
Atopobium vaginae #N/A

3068  transcriptional antiterminator, BglG family 23 689 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 transcriptional antiterminator Lactobacillus casei str. Zhang #N/A

3069
 Phosphotransferase system,mannose/fructose/N-

acetylgalactosamine-specific component
17 268 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphotransferase system, 

mannose/fructose/N-

acetylgalactosamine-specific 

component IIC 

Lactobacillus casei ATCC 334 #N/A

3070  Glucitol operon activator protein 40 169 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sorbitol operon activator Lactobacillus casei BL23 LGG_02720|srlM|Glucitol; #N/A

3071
 Probable L-ascorbate-6-phosphate lactonase UlaG(EC 3.1.1.-) 

(L-ascorbate utilization protein G)
40 356 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

L-ascorbate-6-phosphate lactonase 

ulaG 
Lactobacillus casei W56 LGG_02733|ulaG|L-ascorbate-6-phosphate; #N/A

3072  Acetyltransferase, GNAT family 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Acetyltransferase, GNAT family Lactobacillus paracasei LGG_02794|LGG_02794|Acetyltransferase,; #N/A

3073  Arsenic efflux pump protein 40 366 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 di- and tricarboxylate transporter Lactobacillus paracasei LGG_02798|LGG_02798|Di-and; #N/A

3074  ABC transporter, ATP-binding protein 16 222 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Putative ABC transporter family 

protein 
Clostridium chauvoei JF4335 #N/A

3075  Undecaprenyl pyrophosphate synthetase (EC2.5.1.31) 40 256 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
undecaprenyl pyrophosphate 

synthase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01621|uppS|Undecaprenyl; #N/A

3076  hypothetical protein 2 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 #N/A #N/A

3077  FIG00754398: hypothetical protein 23 212 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sugar tyrosine-protein kinase Lactobacillus zeae #N/A

3078  Glycosyl transferase family protein 23 321 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3079  Glutamate transport ATP-binding protein 40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
amino acid ABC transporter ATP-

binding component 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3080  FIG00743292: hypothetical protein 40 404 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter Lactobacillus zeae LGG_00137|LGG_00137|Transporter,; #N/A

3081  Acetate kinase (EC 2.7.2.1)/EC number=2.7.2.1 40 429 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetate kinase Lactobacillus casei LGG_00190|ackA|Acetate; #N/A

3082  hypothetical protein 19 213 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

3083  DNA-binding response regulator, OmpR family 40 228 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Response regulator Lactobacillus casei BL23 LGG_00252|vanR|Two-component; #N/A

3084  Phosphate transport ATP-binding protein PstB(TC 3.A.1.7.1) 40 272 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphate ABC transporter ATP-

binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00909|pstB|ABC; #N/A

3085  Glycerol-3-phosphate dehydrogenase [NAD(P)+](EC 1.1.1.94) 40 351 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycerol-3-phosphate 

dehydrogenase 
Lactobacillus zeae LGG_00919|gpsA|Glycerol-3-phosphate; #N/A

3086  Organic hydroperoxide resistancetranscriptional regulator 40 151 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator, partial Lactobacillus paracasei LGG_00930|ohrR|Transcriptional; #N/A

3087
 N-Acetyl-D-glucosamine ABC transport system,permease 

protein 2
40 273 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter permease 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00952|malF|ABC; #N/A

3088  hypothetical protein 5 76 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3089  hypothetical protein 5 132 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3090  hypothetical protein 10 110 #N/A 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 transposase, tnp4 Lactobacillus paracasei #N/A

3091  Site-specific recombinase, DNA invertase Pinrelated protein 18 216 #N/A 1 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 0 0 0 1 0 0 0 Resolvase Oenococcus oeni LGG_00436|tnpR|Resolvase #N/A

3092  Lysyl-tRNA synthetase (class II) 40 869 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lysyl-tRNA synthetase Lactobacillus zeae LGG_02270|LGG_02270|Lysyl-tRNA; #N/A

3093
 Type I restriction-modification system,specificity subunit S (EC 

3.1.21.3)
15 399 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 hypothetical protein Enterococcus casseliflavus #N/A

3094  Putative superfamily I DNA helicases 14 1154 #N/A 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

3095  hypothetical protein 14 52 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3096  hypothetical protein 40 60 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Alcohol dehydrogenase Lactobacillus paracasei LGG_02434|LGG_02434|Putative; #N/A

3097  FIG00746233: hypothetical protein 40 60 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02396|LGG_02396|Putative; #N/A

3098  hypothetical protein 40 81 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02389|LGG_02389|Conserved; #N/A

3099  hypothetical protein 13 62 #N/A 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein M7W_2216 
Enterococcus faecium NRRL B-

2354
LGG_02358|LGG_02358|Conserved; #N/A

3100  Pyrrolidone-carboxylate peptidase (EC3.4.19.3) 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyrrolidone-carboxylate peptidase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00238|pcp|Pyrrolidone-carboxylate; #N/A

3101  Putative uncharacterized protein 10 132 #N/A 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00440|LGG_00440|Putative; #N/A

3102  Beta-N-acetylhexosaminidase( EC:3.2.1.52 ) 11 641 #N/A 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 beta-N-acetylhexosaminidase Lactobacillus paracasei
LGG_00434|nagZ|Beta-N-

acetylhexosaminidase;
YES

3103  Transcriptional regulator of D-alloseutilization, LacI family 5 343 #N/A 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 sugar metabolism regulatory protein Lactobacillus paracasei LGG_00419|LGG_00419|Transcriptional; #N/A



3104  oxidoreductase ylbE 40 207 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nucleoside-diphosphate sugar 

epimerase 
Lactobacillus zeae

LGG_00614|ylbE|Nucleoside-diphosphate-

sugar;
#N/A

3105  hypothetical protein 11 47 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

3106  Transcription termination protein NusB 40 147 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
transcription antitermination protein 

NusB, partial 
Lactobacillus paracasei LGG_01684|nusB|N; #N/A

3107  Aminopeptidase YpdF (MP-, MA-, MS-, AP-, NP-specific) 40 355 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptidase M24 Lactobacillus zeae LGG_01687|pepQ|Xaa-Pro; #N/A

3108  FIG00744125: hypothetical protein 40 79 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01691|LGG_01691|Conserved; #N/A

3109  Xylulose kinase (EC 2.7.1.17)/EC number=2.7.1.17 19 499 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 xylulose kinase Lactobacillus casei #N/A

3110  Two-component sensor kinase ycbM( EC:2.7.3.- ) 11 303 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phoeniculicola LGG_00629|walK|Two; #N/A

3111  Transposase ISLasa2b, IS1223 family 21 282 #N/A 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 IS3 family transposase Lactobacillus paracasei LGG_00454|is19|Transposase,; #N/A

3112  Fructose-bisphosphate aldolase class II (EC4.1.2.13) 40 290 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5-keto-2-deoxy-D-gluconate-6 

phosphate aldolase 
Lactobacillus casei LGG_00269|iolJ|Fructose-bisphosphate; #N/A

3113  FIG00752193: hypothetical protein 18 343 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00283|eps2|CpsH #N/A

3114
 1,4-alpha-glucan (glycogen) branching enzyme,GH-13-type 

(EC 2.4.1.18)
40 700 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycogen-branching protein Lactobacillus zeae LGG_02027|glgB|1,4-alpha-glucan; #N/A

3115  FIG00743236: hypothetical protein 40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SAM-dependent methyltransferase Lactobacillus zeae LGG_01504|LGG_01504|SAM-dependent; #N/A

3116  MutS-related protein, family 1 40 560 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA mismatch repair protein Lactobacillus zeae LGG_00640|LGG_00640|Putative; #N/A

3117  Uracil-DNA glycosylase, family 1 40 232 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uracil-DNA glycosylase Lactobacillus zeae LGG_00958|ung|Uracil-DNA; #N/A

3118
 Maltose/maltodextrin transport ATP-bindingprotein MalK (EC 

3.6.3.19)
40 353 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_00954|malK|ABC; #N/A

3119  orf 16 332 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus villorum LGG_01964|LGG_01964|Conserved; #N/A

3120  SSU ribosomal protein S5p (S2e) 40 167 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S5 Lactobacillus paracasei LGG_02470|rpsE|SSU/30S; #N/A

3121
 Transmembrane component of general energizingmodule of 

ECF transporters
40 265 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

cobalt ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_02456|cbiQ|Cobalt; #N/A

3122  Aspartyl-tRNA synthetase (EC 6.1.1.12)/EC number=6.1.1.12 40 601 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aspartyl-tRNA synthase Lactobacillus zeae LGG_01561|aspS|Aspartyl-tRNA; #N/A

3123  Esterase/lipase 40 263 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 esterase Lactobacillus zeae LGG_00677|LGG_00677|Esterase/lipase #N/A

3124  Methionine ABC transporter ATP-binding protein 40 267 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae #N/A

3125  Diphosphomevalonate decarboxylase (EC4.1.1.33) 40 350 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
diphosphomevalonate 

decarboxylase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01499|mvaD|Diphosphomevalonate; #N/A

3126
 TPR-repeat-containing protein, putativecomponent of 

Menaquinone-cytochrome C reductase
40 421 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01392|LGG_01392|TPR; #N/A

3127  COG4478, Integral membrane protein 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 integral membrane protein Lactobacillus paracasei LGG_00807|LGG_00807|Integral; #N/A

3128  Beta-lactamase class C and other penicillinbinding proteins 40 341 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-lactamase Lactobacillus zeae LGG_02774|LGG_02774|Beta-lactamase; #N/A

3129  hypothetical protein 3 71 #N/A 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_02780|LGG_02780|Conserved; #N/A

3130  Glycosyltransferase (EC 2.4.1.-) 10 265 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Glycosyltransferase Lactobacillus casei LOCK919 LGG_02048|welJ|Glycosyl; #N/A

3131  capsular polysaccharide biosynthesis protein 10 378 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Glycosyl transferase, group 1 Lactobacillus casei LOCK919 LGG_02047|WelI|Glycosyl; #N/A

3132  hypothetical protein 7 37 #N/A 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

3133  hypothetical protein 10 38 #N/A 0 1 1 1 0 1 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

3134  FIG00742303: hypothetical protein 40 112 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01773|LGG_01773|Conserved; #N/A

3135  FIG00749932: hypothetical protein 40 65 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Tat pathway signal protein Lactobacillus zeae LGG_01977|LGG_01977|Conserved; #N/A

3136  Transposase 20 485 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 putative transposase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02944|tnp|Integrase #N/A

3137  FIG00743513: hypothetical protein 40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00937|LGG_00937|Conserved; #N/A

3138  Excinuclease ABC subunit B 40 671 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 excinuclease ABC subunit B Lactobacillus zeae LGG_00923|uvrB|Excinuclease; #N/A

3139  Thioredoxin reductase (EC 1.8.1.9)/EC number=1.8.1.9 40 315 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thioredoxin reductase Lactobacillus zeae LGG_00920|trxB|Thioredoxin; #N/A

3140  Phosphate regulon sensor protein PhoR (SphS)(EC 2.7.13.3) 40 555 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 signal transduction histidine kinase Lactobacillus zeae LGG_00905|phoR2|Two; #N/A

3141  ComF operon protein A, DNA transporter ATPase 40 421 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 competence protein ComF Lactobacillus zeae LGG_00894|comFA|ComF; #N/A

3142  hypothetical protein 34 39 #N/A 1 1 1 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3143  DNA mismatch repair protein MutS 40 860 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA mismatch repair protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02235|mutS|DNA; #N/A

3144  FIG00744128: hypothetical protein 40 53 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00531|LGG_00531|Putative; #N/A

3145  FIG00749640: hypothetical protein 40 50 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00485|LGG_00485|Conserved; #N/A

3146
 putative amino acid ABC transporter,periplasmic amino acid-

binding protein
12 292 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

amino acid ABC transporter 

substrate-binding protein, PAAT 

family 

Lactobacillus casei W56 LGG_00479|LGG_00479|ABC; #N/A

3147  putative amino acid ABC transporter,ATP-binding protein 12 250 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
phosphate ABC transporter ATP-

binding protein 
Lactobacillus paracasei LGG_00478|yecC|ABC; #N/A

3148  Hydroxymethylglutaryl-CoA reductase (EC1.1.1.34) 40 426 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
hydroxymethylglutaryl-CoA 

reductase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01838|mvaA|Hydroxymethylglutaryl-

CoA;
#N/A

3149  DNA-directed RNA polymerase beta subunit (EC2.7.7.6) 40 132 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical phage protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01909|LGG_01909|Phage-related; #N/A

3150  FIG00743786: hypothetical protein 20 39 #N/A 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

3151
 Substrate-binding region of ABC-type glycinebetaine transport 

system
22 328 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

aliphatic sulfonates family ABC 

transporter periplasmic ligand-

binding protein 

Lactobacillus casei str. Zhang LGG_00173|tauA|ABC; #N/A

3152  hypothetical protein 10 49 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage terminase small subunit Lactobacillus paracasei LGG_01536|LGG_01536|Phage-related; #N/A

3153
 Ribosomal RNA small subunit methyltransferase C(EC 

2.1.1.52)
40 198 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16S RNA G1207 methylase RsmC Lactobacillus zeae LGG_02269|rsmC|16S; #N/A

3154
 Glycosyltransferase LafB, responsible for theformation of Gal-

Glc-DAG
40 342 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase Lactobacillus zeae LGG_00826|cpoA|Glycosyl; #N/A

3155  Multidrug resistance protein 12 (P-glycoprotein14) 40 601 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cobalt ABC transporter ATPase Lactobacillus zeae #N/A

3156  Putative uncharacterized protein 40 423 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00350|LGG_00350|Conserved; #N/A

3157  PTS system, mannose-specific IIC component (EC2.7.1.69) 40 270 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system 

mannose/fructose/sorbose-specific 

IIC component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02837|manC|PTS; #N/A

3158  FIG00749334: hypothetical protein 40 257 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00569|LGG_00569|Conserved; #N/A

3159  DNA helicase 40 762 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative DNA helicase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02619|rep|DNA; #N/A

3160  Mg2+/citrate complex transporter 40 449 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 citrate transporter Lactobacillus zeae LGG_01921|citM|ABC; #N/A

3161  Transcriptional regulator, GntR family 40 125 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus casei BL23 LGG_01937|gntR|Transcriptional; #N/A

3162  PTS system, fructose-specific IIA component (EC2.7.1.69) 8 157 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, fructose-specific IIA 

component 
Lactobacillus casei LOCK919 LGG_00409|frwA2|PTS; #N/A

3163
 Aspartate carbamoyltransferase (EC 2.1.3.2)/EC 

number=2.1.3.2
40 313 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

aspartate carbamoyltransferase 

catalytic subunit 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01459|pyrB|Aspartate; #N/A

3164
 Lead, cadmium, zinc and mercury transportingATPase (EC 

3.6.3.3) (EC 3.6.3.5)
40 632 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 copper-transporting ATPase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00135|cadA|Heavy; #N/A

3165
 PTS system, sucrose-specific IIB component (EC2.7.1.69) / 

PTS system, sucrose-specific IIC component
40 663 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system sucrose-specific IIABC 

components 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00125|pts|PTS; #N/A

3166  Permease of the drug/metabolite transporter(DMT) superfamily 40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
peptide ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_00119|LGG_00119|Permease; #N/A

3167  ATP synthase beta chain (EC 3.6.3.14)/EC number=3.6.3.14 40 519 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 F1F0-ATPase subunit beta Lactobacillus casei BD-II LGG_01184|atpD|ATP; #N/A

3168  FIG00750836: hypothetical protein 35 44 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 1 #N/A #N/A

3169  tRNA-specific adenosine-34 deaminase (EC3.5.4.-) 40 155 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cytosine/adenosine deaminase Lactobacillus casei ATCC 334 LGG_01149|guaD|Guanine; #N/A

3170  hypothetical protein 3 268 #N/A 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3171  transcriptional regulator, putative 9 70 #N/A 1 0 0 0 0 1 1 0 1 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Streptococcus parauberis #N/A

3172  FIG00748403: hypothetical protein 15 390 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Oenococcus kitaharae LGG_00512|LGG_00512|ABC; #N/A

3173  FIG00743467: hypothetical protein 40 183 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_01354|LGG_01354|MazG; #N/A

3174  hypothetical protein 10 46 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3175  FIG00743100: hypothetical protein 40 498 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01241|LGG_01241|Conserved; #N/A

3176  Acetyltransferase 40 287 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus paracasei LGG_01233|LGG_01233|Acetyltransferase #N/A

3177  hypothetical protein 9 75 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_01097|LGG_01097|Putative; #N/A

3178  FIG00745257: hypothetical protein 15 233 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
phage superinfection immunity 

protein 
Lactobacillus casei LGG_01093|LGG_01093|Putative; #N/A

3179  hypothetical protein 16 333 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01088|LGG_01088|Putative; #N/A

3180  Translation elongation factor LepA 40 612 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP-binding protein LepA Lactobacillus zeae LGG_01602|lepA|GTP-binding; #N/A

3181  uncharacterized membrane protein 40 207 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative membrane protein Lactobacillus paracasei LGG_02865|LGG_02865|Conserved; #N/A

3182  Hydrolase, haloacid dehalogenase-like family 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

RecName: Full=Uncharacterized 

protein in fgs 3'region 

>gi|1196483|gb|AAA88211.1| 

unknown protein 

Lactobacillus casei LGG_01263|LGG_01263|Sugar; #N/A

3183  FIG00751704: hypothetical protein 40 87 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02633|LGG_02633|Conserved; #N/A

3184
 Signal recognition particle receptor proteinFtsY (=alpha 

subunit) (TC 3.A.5.1.1)
40 331 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Signal recognition particle GTPase Lactobacillus casei ATCC 334 LGG_01649|ftsY|cell; #N/A

3185
 Ribonucleotide reductase of class III(anaerobic), activating 

protein (EC 1.97.1.4)
40 193 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

anaerobic ribonucleoside-

triphosphate reductase activating 

protein 

Lactobacillus zeae LGG_01800|nrdG|Anaerobic; #N/A

3186  Negative transcriptional regulator-coppertransport operon 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uracil phosphoribosyltransferase Lactobacillus zeae #N/A

3187  DNA recombination and repair protein RecO 40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA repair protein RecO 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01549|recO|DNA; #N/A

3188  Exonuclease SbcD 40 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exonuclease SbcD subunit D Lactobacillus zeae LGG_00670|sbcD|Exonuclease #N/A

3189  Aerobic glycerol-3-phosphate dehydrogenase (EC1.1.5.3) 40 630 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-glycerophosphate oxidase Lactobacillus zeae LGG_00643|glpD|Alpha-glycerophosphate; #N/A

3190  Trehalose operon transcriptional repressor 40 238 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus casei LC2W LGG_00601|treR|Trehalose; #N/A

3191  FIG00749297: hypothetical protein 40 458 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01053|LGG_01053|Conserved; #N/A

3192  Putative transcriptional regulator, TetRfamily 40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 TetR family transcriptional regulator Lactobacillus zeae LGG_01051|LGG_01051|Transcriptional; #N/A

3193  ATP-dependent DNA helicase RecQ 40 593 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-dependent DNA helicase 

RecQ 
Lactobacillus zeae LGG_01049|recQ|ATP-dependent; #N/A

3194  FIG00743870: hypothetical protein 40 118 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01042|LGG_01042|Conserved; #N/A

3195  FIG00748359: hypothetical protein 40 291 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01032|murQ|Polyphosphate:AMP; #N/A



3196  FIG00742556: hypothetical protein 40 60 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_0917 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3197  hypothetical protein 4 219 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0
Phage transcriptional regulator, 

Cro/CI family 
Lactobacillus paracasei #N/A

3198  Cell division protein FtsX 40 295 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsX Lactobacillus zeae LGG_00902|ftsX|Cell; #N/A

3199
 FIG000605: protein co-occurring with transportsystems 

(COG1739)
40 217 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00893|yigZ|Conserved; #N/A

3200  FIG00745176: hypothetical protein 40 71 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Zn-ribbon nucleic-acid-binding 

protein 
Lactobacillus casei ATCC 334 #N/A

3201  FIG00753142: hypothetical protein 25 44 #N/A 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3202  Predicted transcriptional regulator 40 343 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator Lactobacillus paracasei LGG_02491|LGG_02491|Transcriptional; #N/A

3203  Alkyl hydroperoxide reductase protein C (EC1.6.4.-) 40 224 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peroxiredoxin Lactobacillus paracasei LGG_02490|ahpC|Alkyl; #N/A

3204  LSU ribosomal protein L4p (L1e) 40 207 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L4 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02486|rplD|LSU/50S; #N/A

3205  Programmed cell death toxin MazF toxin-antitoxin Klimina 26 115 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell growth regulatory protein Lactobacillus plantarum WCFS1 #N/A

3206
 Formate--tetrahydrofolate ligase (EC 6.3.4.3)/EC 

number=6.3.4.3
40 557 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 formate--tetrahydrofolate ligase Lactobacillus zeae LGG_01465|fhs|Formate-tetrahydrofolate; #N/A

3207  Predicted pyrophosphatase 40 103 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01451|LGG_01451|Pyrophosphatase #N/A

3208
 Phosphoenolpyruvate-dihydroxyacetonephosphotransferase 

(EC 2.7.1.121), subunit DhaM
40 162 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00506|LGG_00506|Dihydroxyacetone; #N/A

3209  hypothetical protein 40 74 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2304 Lactobacillus casei ATCC 334 LGG_02843|LGG_02843|Conserved; #N/A

3210  hypothetical protein 4 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 0 0 0 #N/A #N/A

3211  hypothetical protein 19 87 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_0174 Lactobacillus casei str. Zhang #N/A

3212
 PTS system,hyaluronate-oligosaccharide-specific IIA 

component (EC
25 155 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS fructose transporter subunit IIA Lactobacillus zeae #N/A

3213  FIG00754529: hypothetical protein 22 279 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS trehalose transporter subunit 

IIBC 
Clostridium sp. 7_2_43FAA #N/A

3214  FIG00750647: hypothetical protein 30 38 #N/A 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 #N/A #N/A

3215
 Apo-citrate lyase phosphoribosyl-dephospho-CoAtransferase 

(EC 2.7.7.61)
40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2'-(5''-triphosphoribosyl)-3'-

dephospho-CoA:apo-citrate lyase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01913|citX|Apo-citrate; #N/A

3216  Oxaloacetate decarboxylase beta chain (EC4.1.1.3) 40 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Na+-transporting methylmalonyl-

CoA/oxaloacetate decarboxylase 

subunit beta 

Lactobacillus paracasei #N/A

3217  Pyruvate kinase (EC 2.7.1.40)/EC number=2.7.1.40 40 588 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyruvate kinase Lactobacillus casei BL23 LGG_01375|pyk|Pyruvate; #N/A

3218  ABC-type multidrug transport system, ATPasecomponent 40 238 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_01938|LGG_01938|ABC; #N/A

3219 toxin-antitoxin Klimina 40 93 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00829|ykuJ|Conserved; #N/A

3220  hypothetical protein 15 46 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3221  FIG00754878: hypothetical protein 40 296 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00495|LGG_00495|Putative; #N/A

3222  N-acetylmuramoyl-L-alanine amidase (EC3.5.1.28) 40 254 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
lyzozyme M1 (1,4-beta-N-

acetylmuramidase) 
Lactobacillus zeae LGG_00486|LGG_00486|Lyzozyme; #N/A

3223
 PTS system, maltose and glucose-specific IICcomponent (EC 

2.7.1.69) / PTS system, maltose and
12 535 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0

N(pi)-phosphohistidine--sugar 

phosphotransferase 
Lactococcus garvieae #N/A

3224  ATP synthase delta chain (EC 3.6.3.14)/EC number=3.6.3.14 19 227 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 hypothetical protein LCABL_03980 Lactobacillus casei BL23 #N/A

3225
 PTS system, beta-glucoside-specific IIBcomponent (EC 

2.7.1.69) / PTS system,
12 620 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0

PTS system, beta-glucoside-

specific IIABC component family 

protein 

Lactobacillus paracasei #N/A

3226  PTS system, galactitol-specific IIC component(EC 2.7.1.69) 18 461 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
PTS galactitol transporter subunit 

IIC 
Streptococcus criceti #N/A

3227  hypothetical protein 22 53 #N/A 0 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 0 0 1 1 1 1 1 0 1 1 0 1 #N/A #N/A

3228  GltC, transcription activator of glutamatesynthase operon 15 297 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

3229  L-asparaginase (EC 3.5.1.1)/EC number=3.5.1.1 40 324 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 asparaginase Lactobacillus zeae LGG_02256|ansA|L-asparaginase #N/A

3230  hypothetical protein 2 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 #N/A #N/A

3231  Permease of the drug/metabolite transporter(DMT) superfamily 40 305 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide ABC transporter permease Lactobacillus zeae #N/A

3232
 Glycine betaine ABC transport system,ATP-binding protein 

OpuAA (EC 3.6.3.32)
40 407 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glycine/betaine ABC transporter 

ATP-binding protein 
Lactobacillus zeae LGG_02148|proV|ABC; #N/A

3233
 Sucrose-6-phosphate hydrolase (EC 3.2.1.26)/EC 

number=3.2.1.26
40 492 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sucrose-6-phosphate hydrolase Lactobacillus zeae LGG_02107|scrB|Sucrose-6-phosphate; #N/A

3234  FIG00745378: hypothetical protein 40 394 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 YkiI protein Lactobacillus paracasei LGG_02101|LGG_02101|Transcriptional; #N/A

3235  Oligopeptide transport ATP-binding protein OppD(TC 3.A.1.5.1) 40 350 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-binding component of an ABC 

superfamily oligopeptide transporter 
Lactobacillus paracasei LGG_02063|oppD|ABC; #N/A

3236  Predicted acyltransferase 40 241 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyltransferase Lactobacillus zeae LGG_02054|LGG_02054|Acyltransferase #N/A

3237  FIG00744077: hypothetical protein 40 173 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 flavodoxin Lactobacillus zeae LGG_00729|LGG_00729|Conserved; #N/A

3238  Glucose-1-phosphate thymidylyltransferase (EC2.7.7.24) 27 296 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0 0 0
Glucose-1-phosphate 

thymidylyltransferase 
Lactobacillus paracasei LGG_01999|rmlA|Glucose-1-phosphate; #N/A

3239  Proline iminopeptidase (EC 3.4.11.5)/EC number=3.4.11.5 40 320 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 prolyl aminopeptidase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00736|pepR|Prolyl; #N/A

3240  hypothetical protein 40 50 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01973|LGG_01973|Putative; #N/A

3241  FIG045374: Type II restriction enzyme,methylase subunit YeeA 4 887 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0
type II restriction enzyme, 

methylase subunit YeeA 
Lactobacillus paracasei #N/A

3242  putative Abi-alpha protein 16 412 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 abi-alpha protein Lactobacillus paracasei #N/A

3243  hypothetical protein 13 51 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 #N/A #N/A

3244  Sortase C2, LPXTG specific 40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LPXTG specific sortase A Lactobacillus casei LGG_02369|srtC2|SortaseC YES

3245  cell wall surface anchor family protein MBD 40 438 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02337|inlJ|Internalin; YES

3246  Oligoendopeptidase F 40 604 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oligoendopeptidase F 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00732|pepF|Oligoendopeptidase; #N/A

3247  FIG00753206: hypothetical protein 16 714 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei #N/A

3248  Phosphoribosyl-ATP pyrophosphatase (EC3.6.1.31) 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphoribosyl-ATP 

pyrophosphohydrolase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01436|hisE|Phosphoribosyl-ATP; #N/A

3249  Replicative DNA helicase (EC 3.6.1.-) 13 420 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 0 1 1 1 putative DnaB-like helicase Lactobacillus phage Lc-Nu #N/A

3250  DNA packaging protein, phage associated 18 119 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3251  Acetyltransferase, GNAT family 40 157 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01234|LGG_01234|Acetyltransferase,; #N/A

3252  Ascorbate-specific PTS system, EIIA component(EC 2.7.1.-) 40 152 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ascorbate-specific 

phosphotransferase enzyme IIA 

component 

Lactobacillus casei W56 LGG_02732|cmtB|PTS; #N/A

3253
 Phosphoglycolate phosphatase (EC 3.1.3.18)/EC 

number=3.1.3.18
40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 haloacid dehalogenase Lactobacillus zeae LGG_00740|gph|Hydrolase,; #N/A

3254  FIG00745815: hypothetical protein 36 39 #N/A 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3255  FIG00745319: hypothetical protein 40 194 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01160|LGG_01160|Conserved; #N/A

3256  metal-dependent hydrolase (putative) 40 351 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative metal-dependent hydrolase Lactobacillus casei LGG_00132|LGG_00132|Metal-dependent; #N/A

3257  PAP2 family protein 40 326 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phospholipid phosphatase Lactobacillus zeae LGG_00145|yveB|Membrane-associated; #N/A

3258
 Diadenosine tetraphosphatase and relatedserine/threonine 

protein phosphatases
40 282 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

putative serine/threonine protein 

phosphatase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00287|LGG_00287|Ser/Thr; #N/A

3259  FIG00742511: hypothetical protein 40 226 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00233|LGG_00233|Conserved; #N/A

3260  ABC transporter, ATP-binding protein 19 214 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter Lactobacillus zeae #N/A

3261  hypothetical protein 3 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 #N/A #N/A

3262  FIG00745207: hypothetical protein 36 291 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3263  hypothetical protein 5 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 1 0 0 0 0 0 #N/A #N/A

3264  FIG00743164: hypothetical protein 40 124 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00067|LGG_00067|Conserved; #N/A

3265
 Non-specific DNA-binding protein Dps /Iron-binding ferritin-like 

antioxidant protein /
40 194 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-binding protein Lactobacillus zeae LGG_00084|LGG_00084|DNA-binding; #N/A

3266  Beta-glucosidase (EC 3.2.1.21)/EC number=3.2.1.21 29 456 #N/A 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 6-phospho-beta-glucosidase Lactobacillus zeae LGG_00095|bglB|Beta-glucosidase; #N/A

3267  Transcriptional repressor of the fructoseoperon, DeoR family 40 249 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DeoR family transcriptional 

regulator 
Lactobacillus zeae LGG_01361|fruR|Fructose; #N/A

3268  Dihydrofolate reductase (EC 1.5.1.3)/EC number=1.5.1.3 40 163 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01398|folA|Dihydrofolate; #N/A

3269  Orotidine 5'-phosphate decarboxylase (EC4.1.1.23) 40 239 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
orotidine 5'-phosphate 

decarboxylase 
Lactobacillus zeae LGG_01454|pyrF|Orotidine; #N/A

3270  Acetyltransferase, GNAT family, putative 40 175 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase 
Pediococcus claussenii ATCC 

BAA-344
LGG_01545|rimL|Acetyltransferase,; #N/A

3271  hypothetical protein 4 190 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 acyltransferase Lactobacillus paracasei #N/A

3272  hypothetical protein 4 1037 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus rossiae #N/A

3273  FIG00746174: hypothetical protein 18 137 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3274  hypothetical protein 11 48 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

3275  hypothetical protein 6 88 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 XRE family transcriptional regulator Lactobacillus paracasei #N/A

3276
 Type I restriction-modification system,specificity subunit S (EC 

3.1.21.3)
7 369 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0

Type I restriction-modification 

system, specificity subunit S 
Lactobacillus paracasei #N/A

3277  uncharacterized protein UPF0344 40 149 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00167|LGG_00167|Conserved; #N/A

3278  D-alanine--D-alanine ligase (EC 6.3.2.4)/EC number=6.3.2.4 40 360 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D-alanine-D-alanine ligase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3279  hypothetical similar to thiamin biosynthesislipoprotein ApbE 40 354 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
thiamin biosynthesis lipoprotein 

ApbE-related protein 
Lactobacillus casei LGG_02304|apbE|Thiamine; #N/A

3280  Methionyl-tRNA synthetase (EC 6.1.1.10)/EC number=6.1.1.10 40 660 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methionyl-tRNA synthetase Lactobacillus paracasei LGG_02584|metG|methionyl-tRNA; #N/A

3281  Glutathione reductase 40 441 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutathione reductase Lactobacillus zeae LGG_02615|gshR|Glutathione; #N/A

3282  hypothetical protein 22 40 #N/A 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 #N/A #N/A

3283  FIG00743435: hypothetical protein 40 183 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01900|LGG_01900|Conserved; #N/A

3284  hypothetical protein 14 38 #N/A 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 #N/A #N/A

3285  Transcriptional regulator, GntR family 40 262 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00332|gntR|Transcriptional; #N/A

3286  FIG00750480: hypothetical protein 17 143 #N/A 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 polyketide cyclase Lactobacillus kisonensis #N/A



3287  ABC transporter, permease protein 40 622 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide ABC transporter permease Lactobacillus zeae LGG_02920|salX|ABC; #N/A

3288  periplasmic component of efflux system 40 356 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter Lactobacillus zeae LGG_02919|LGG_02919|Transporter,; #N/A

3289  FIG00746506: hypothetical protein 40 86 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02915|LGG_02915|Conserved; #N/A

3290  ABC transporter ATP-binding protein 18 235 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide ABC transporter ATPase Lactobacillus casei ATCC 334 #N/A

3291  FIG00744428: hypothetical protein 40 87 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01946|LGG_01946|Conserved; #N/A

3292
 Acetylornithinedeacetylase/Succinyl-diaminopimelate 

desuccinylase and
40 442 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetylornithine deacetylase Lactobacillus zeae LGG_02800|dapE|Peptidase; #N/A

3293  FIG00746526: hypothetical protein 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2769 Lactobacillus casei str. Zhang #N/A

3294  FIG00747649: hypothetical protein 2 83 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 hypothetical protein LGAS_0929 
Lactobacillus gasseri ATCC 

33323
#N/A

3295
 Duplicated ATPase component YkoD of energizingmodule of 

thiamin-regulated ECF transporter for
40 469 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

cobalt ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_00364|cbiO|ABC; #N/A

3296  FIG00752772: hypothetical protein 18 109 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
PTS system galactitol-specific 

enzyme IIB component family 

protein 

Streptococcus criceti #N/A

3297  PTS system, mannose-specific IIA component (EC2.7.1.69) 17 138 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system mannose/fructose-

specific transporter subunit IIA 
Lactobacillus paracasei #N/A

3298  Conjugated bile salt hydrolase related amidase 40 338 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative conjugated bile salt 

hydrolase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00501|LGG_00501|Choloylglycine; #N/A

3299  FIG00751110: hypothetical protein 23 198 #N/A 1 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus murinus #N/A

3300  Methionine ABC transporter substrate-bindingprotein 40 279 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dioxygenase Lactobacillus zeae LGG_02926|metQ|NLPA; #N/A

3301
 Zn-dependent hydrolase, RNA-metabolising, CPSF73 kDa 

analog
40 640 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative hydrolase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01311|ykqC|Metallo-beta-lactamase; #N/A

3302  Protein of unknown function DUF1447 40 123 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01312|LGG_01312|Conserved; #N/A

3303  GTP-binding protein TypA/BipA 40 614 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP-binding protein Lactobacillus zeae LGG_01327|typA|GTP-binding; #N/A

3304  Ribosomal RNA small subunit methyltransferase D(EC 2.1.1.-) 40 188 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rRNA methyltransferase Lactobacillus zeae LGG_01331|rsmD|Methyltransferase #N/A

3305  Cell division trigger factor (EC 5.2.1.8)/EC number=5.2.1.8 40 446 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 trigger factor Lactobacillus zeae LGG_01351|tig|Trigger; #N/A

3306  hypothetical protein 40 185 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01369|LGG_01369|Conserved; #N/A

3307  Segregation and condensation protein A 40 241 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
segregation and condensation 

protein A 
Lactobacillus zeae LGG_01380|scpA|Segregation; #N/A

3308  FIG00751031: hypothetical protein 2 329 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3309  Glycosyl transferase, group 1 23 378 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3310  Heat shock protein GrpE 40 197 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GrpE family heat shock protein Lactobacillus paracasei LGG_01605|grpE|GrpE; #N/A

3311  Ribosome-binding factor A 40 146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribosome-binding factor A Lactobacillus zeae LGG_01186|LGG_01186|Putative; #N/A

3312  FIG00751977: hypothetical protein 19 955 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei YES

3313  5-formyltetrahydrofolate cyclo-ligase (EC6.3.3.2) 40 190 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5-formyltetrahydrofolate cyclo-ligase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00722|fthC|5-formyltetrahydrofolate; #N/A

3314  Zinc ABC transporter, inner membrane permeaseprotein ZnuB 40 273 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
permease component of an ABC 

superfamily zinc transporter 
Lactobacillus casei LGG_00286|znuB|ABC; #N/A

3315  FIG00750567: hypothetical protein 40 174 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00680|LGG_00680|Conserved; #N/A

3316  FIG00753120: hypothetical protein 25 37 #N/A 1 0 1 1 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 #N/A #N/A

3317  N-acetylmuramoyl-L-alanine amidase (EC3.5.1.28) 40 440 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N-acetylmuramoyl-L-alanine 

amidase 
Lactobacillus zeae

LGG_01566|ami|N-acetylmuramoyl-L-

alanine;
#N/A

3318  hypothetical protein 22 37 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 #N/A #N/A

3319  Superfamily II DNA and RNA helicase 14 1170 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA helicase Lactobacillus coryniformis #N/A

3320  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 836 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-galactosidase Lactobacillus zeae LGG_02079|melA|Alpha-galactosidase; #N/A

3321
 Type I restriction-modification system,specificity subunit S (EC 

3.1.21.3)
14 407 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0

type I restriction-modification 

system specificity subunit 
Lactobacillus paracasei #N/A

3322  hypothetical protein 11 47 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 #N/A #N/A

3323  3-oxoacyl-[acyl-carrier-protein] synthase,KASII (EC 2.3.1.41) 40 408 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3-oxoacyl-ACP synthase Lactobacillus zeae #N/A

3324  Teichoic acid glycosylation protein 40 136 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02144|gtcA|Cell; #N/A

3325  FIG00746461: hypothetical protein 40 162 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02212|LGG_02212|Conserved; #N/A

3326  modification methylase (Cytosine-specificmethyltransferase 14 415 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA-cytosine methyltransferase Lactobacillus coryniformis #N/A

3327  DNA replication intiation control protein YabA 40 112 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02259|LGG_02259|Initiation-control; #N/A

3328  hypothetical protein 40 121 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02268|LGG_02268|Conserved; #N/A

3329  FIG00747933: hypothetical protein 34 156 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus casseliflavus LGG_01881|LGG_01881|Conserved; #N/A

3330  ABC transporter substrate-binding protein 40 331 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter substrate binding 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01853|ABC-SBP|ABC; #N/A

3331  Indole-3-glycerol phosphate synthase (EC4.1.1.48) 40 259 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Indole-3-glycerol phosphate 

synthase 
Lactobacillus casei ATCC 334 LGG_00101|trpC|Indole-3-glycerol; #N/A

3332  Carboxylesterase (EC 3.1.1.1)/EC number=3.1.1.1 40 213 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative esterase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_01742|yahD|Phospholipase/Carboxyle

sterase
#N/A

3333  Acylphosphate phosphohydrolase (EC 3.6.1.7),putative 40 93 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acylphosphatase Lactobacillus zeae LGG_01723|acyP|Acylphosphatase #N/A

3334  Translation elongation factor P 40 187 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 elongation factor P Lactobacillus zeae LGG_01686|efp|Translation; #N/A

3335  amino acid ABC transporter, ATP-bindingprotein 40 212 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
amino acid ABC transporter ATP-

binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01271|glnQ|ABC; #N/A

3336  ATP synthase B chain (EC 3.6.3.14)/EC number=3.6.3.14 40 162 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 F0F1 ATP synthase subunit B Lactobacillus zeae LGG_01179|atpF|ATP; #N/A

3337  FIG00754372: hypothetical protein 33 61 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01154|LGG_01154|Putative; #N/A

3338
 2-dehydro-3-deoxyphosphogluconate aldolase (EC4.1.2.14) / 2-

dehydro-3-deoxygluconate kinase (EC
40 558 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2-keto-3-deoxy-6-phosphogluconate 

aldolase and 2-dehydro-3-

deoxygluconokinase 

Lactobacillus casei ATCC 334
LGG_00060|kdfK|2-dehydro-3-

deoxygluconokinase
#N/A

3339
 PTS system,hyaluronate-oligosaccharide-specific IIB 

component (EC
25 166 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS N-acetylgalactosamine 

transporter subunit IIB 
Lactobacillus zeae #N/A

3340  Na+:H+ antiporter 40 704 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sodium:proton antiporter Lactobacillus zeae LGG_00967|LGG_00967|NhaP-type; #N/A

3341  hypothetical protein 3 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 #N/A #N/A

3342  homolog offig|393130.3.peg.2627 surface antigen 40 496 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00914|LGG_00914|Conserved; #N/A

3343  Septum site-determining protein MinC 40 218 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division inhibitor Lactobacillus zeae LGG_01268|minC|Cell; #N/A

3344  FIG00746758: hypothetical protein 16 241 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter-like protein 
Rhodopseudomonas palustris 

BisA53
#N/A

3345  CBS domain protein, lmo1865 homolog 40 185 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02352|yqzB|CBS; #N/A

3346  D-Ala-teichoic acid biosynthesis protein(putative) 40 49 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cytochrome C553 Lactobacillus zeae LGG_00776|dltX|D-Ala-teichoic; #N/A

3347
 FIG006126: DNA helicase,restriction/modification system 

component YeeB
4 650 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3348  YeeC-like protein 4 402 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3349  FIG00750005: hypothetical protein 40 110 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBPG_02310 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_02399|LGG_02399|Conserved; #N/A

3350  replication protein B 3 182 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 replication protein B Lactobacillus paracasei #N/A

3351  Hypoxanthine-guanine phosphoribosyltransferase(EC 2.4.2.8) 40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
hypoxanthine 

phosphoribosyltransferase 
Lactobacillus zeae LGG_02515|hpt|Hypoxanthine; #N/A

3352  Cardiolipin synthetase (EC 2.7.8.-) 40 477 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cardiolipin synthetase Lactobacillus zeae LGG_01274|cls|Cardiolipin; #N/A

3353  CAAX amino terminal protease family 40 141 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00019|LGG_00019|Putative; #N/A

3354  transcriptional regulator, MerR family 12 135 #N/A 0 0 1 1 0 0 0 0 1 1 1 0 0 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus brevis ATCC 367 #N/A

3355  Beta-lactamase class C and other penicillinbinding proteins 40 334 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-lactamase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01167|ampC|Beta-lactamase; #N/A

3356  hypothetical protein 5 61 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N-acetylmuramoyl-L-alanine 

amidase 
Lactobacillus casei BL23 #N/A

3357  Glycosyltransferase 40 387 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase Lactobacillus zeae LGG_01147|LGG_01147|Glycosyl; #N/A

3358  hypothetical protein 25 37 #N/A 1 0 0 1 0 0 0 1 0 0 0 1 0 1 0 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3359  hypothetical protein 7 228 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

3360
 Tryptophanyl-tRNA synthetase (EC 6.1.1.2)/EC 

number=6.1.1.2
40 338 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tryptophanyl-tRNA synthetase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02609|trpS|Tryptophanyl-tRNA; #N/A

3361  hypothetical protein 5 54 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_00432|LGG_00432|Putative; #N/A

3362  Aspartate aminotransferase family 6 368 #N/A 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cystathionine beta-lyase family 

protein 
Lactobacillus paracasei LGG_00425|yhfS|Pyridoxal; #N/A

3363  FIG00748993: hypothetical protein 40 45 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02029|LGG_02029|Putative; #N/A

3364  FIG00747013: hypothetical protein 30 226 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCBD_0342 Lactobacillus casei BD-II #N/A

3365
 Ribose ABC transport system, permease proteinRbsC (TC 

3.A.1.2.1)
30 327 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribose ABC transporter permease Lactobacillus zeae #N/A

3366  Transcriptional antiterminator of lichenanoperon, BglG family 40 602 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional antiterminator Lactobacillus zeae LGG_00357|LGG_00357|Transcription; #N/A

3367  PTS system, galactitol-specific IIA component(EC 2.7.1.69) 18 168 #N/A 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS galactitol transporter subunit 

IIA 
Lactobacillus zeae LGG_00345|gatA|PTS; #N/A

3368  FIG00746095: hypothetical protein 8 96 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3369  Cell wall-associated hydrolase NLP/p75 40 513 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Putative secreted protein Lactobacillus paracasei LGG_00324|p75|Cell; #N/A

3370  FIG00744856: hypothetical protein 40 226 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00663|LGG_00663|Conserved; #N/A

3371  putative minor capsid protein 2 494 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage minor capsid protein Lactobacillus paracasei #N/A

3372  Terminase large subunit 2 435 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage terminase Streptococcus agalactiae #N/A

3373  hypothetical protein 2 239 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LEGAS_0827 
Leuconostoc gasicomitatum LMG 

18811
#N/A

3374  hypothetical protein 2 227 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactococcus garvieae #N/A

3375  phage transcriptional activator ArpU 18 140 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage transcriptional regulator 
Lactobacillus paracasei subsp. 

paracasei JCM 8130
LGG_01967|LGG_01967|Conserved; #N/A

3376  hypothetical protein 2 38 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3377  hypothetical protein 2 72 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Allofustis seminis #N/A

3378  hypothetical protein 3 76 #N/A 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lrm1_gp45 Lactobacillus phage Lrm1 #N/A

3379  Methyltransferase 2 274 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D12 class N6 adenine-specific DNA 

methyltransferase family protein 

Carnobacterium maltaromaticum 

LMA28
#N/A

3380  ORF039 3 126 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein BN194_12830 Lactobacillus casei W56 #N/A



3381  hypothetical protein 2 83 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus parafarraginis #N/A

3382  hypothetical protein 2 50 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3383  hypothetical protein 2 55 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative uncharacterized protein 
Carnobacterium maltaromaticum 

LMA28
#N/A

3384  hypothetical protein 2 197 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative uncharacterized protein 
Carnobacterium maltaromaticum 

LMA28
#N/A

3385  ATPase involved in DNA repair, phageassociated 2 128 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Carnobacterium sp. AT7 #N/A

3386  hypothetical protein 2 160 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein phig1ep61 Lactobacillus phage phig1e #N/A

3387  hypothetical protein 2 63 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator 
Desulfitobacterium dehalogenans 

ATCC 51507
#N/A

3388  phage protein 2 172 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein phiadhp03 Lactobacillus phage phiadh #N/A

3389  Integrase 3 400 #N/A 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus casei #N/A

3390  Pantothenate kinase (EC 2.7.1.33)/EC number=2.7.1.33 40 308 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 panthothenate kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01969|coaA|Pantothenate; #N/A

3391  prophage pi3 protein 01 2 438 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3392  hypothetical chromosome partitioning ATPase 5 269 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 copy number control protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

3393  Butyrate kinase (EC 2.7.2.7)/EC number=2.7.2.7 2 374 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 butyrate kinase Lactobacillus casei W56 #N/A

3394
 Branched-chain alpha-keto acid dehydrogenase,E1 

component, alpha subunit (EC 1.2.4.4)
2 331 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2-oxoisovalerate dehydrogenase 

subunit alpha 
Lactobacillus paracasei #N/A

3395
 Branched-chain alpha-keto acid dehydrogenase,E1 

component, beta subunit (EC 1.2.4.4)
2 328 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TPP-dependent branched-chain 

alpha-keto acid dehydrogenase 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

3396
 Dihydrolipoamide acyltransferase component ofbranched-

chain alpha-keto acid dehydrogenase complex (EC
2 438 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

acetoin/pyruvate dehydrogenase 

complex, E2 component, 

dihydrolipoamide 

succinyltransferase 

Lactobacillus paracasei #N/A

3397  Nitrilotriacetate monooxygenase component B (EC1.14.13.-) 40 205 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00720|ywrF|Conserved; #N/A

3398  hypothetical protein 18 81 #N/A 0 0 1 1 1 1 1 0 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3399  Glycerol dehydrogenase (EC 1.1.1.6)/EC number=1.1.1.6 40 367 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alcohol dehydrogenase Lactobacillus zeae LGG_02928|ybdH|Alcohol; #N/A

3400  Integral membrane protein 40 162 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02932|LGG_02932|Integral; #N/A

3401  DNA recombination and repair protein RecF 40 372 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 recombinase RecF Lactobacillus zeae LGG_00004|recF|DNA; #N/A

3402  hypothetical protein 7 67 #N/A 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein Bacteroides sp. HPS0048 LGG_00009|LGG_00009|Putative; #N/A

3403  FIG000557: hypothetical protein co-occurringwith RecR 40 102 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02265|LGG_02265|Conserved; #N/A

3404  rRNA small subunit methyltransferase I 40 302 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ribosomal RNA small subunit 

methyltransferase I 
Lactobacillus casei W56 LGG_02258|yraL|Tetrapyrrole; #N/A

3405  hypothetical protein 2 42 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3406  Hemolysins and related proteins containing CBSdomains 40 465 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hemolysin Lactobacillus zeae LGG_02228|LGG_02228|Magnesium; #N/A

3407  FIG00744235: hypothetical protein 16 109 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01140|LGG_01140|Phage-related; #N/A

3408  Glycosyltransferase (EC 2.4.1.-) 10 358 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0
putative sucrose-phosphate 

synthase 
Lactobacillus casei #N/A

3409  hypothetical protein 2 44 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3410  L-lactate dehydrogenase (EC 1.1.1.27)/EC number=1.1.1.27 40 312 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L-lactate dehydrogenase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00606|ldh|L-lactate; #N/A

3411  Lipid A export ATP-binding/permease proteinMsbA 40 572 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_00598|lmrC|ABC; #N/A

3412
 5-methyltetrahydropteroyltriglutamate--homocysteine 

methyltransferase (EC 2.1.1.14)
40 761 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5-

methyltetrahydropteroyltriglutamate--

homocysteine methyltransferase 

Lactobacillus zeae
LGG_00597|metE|5-

methyltetrahydropteroyltriglutamate--;
#N/A

3413
 DNA-binding response regulator, OmpR family(Rec-wHTH 

domains)
40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OmpR family DNA-binding 

response regulator 
Lactobacillus casei str. Zhang LGG_00548|resD|Two-component; #N/A

3414  FIG00745798: hypothetical protein 40 451 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter Lactobacillus zeae LGG_00539|LGG_00539|Amino; #N/A

3415  putative MDR permease 4 457 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 MDR permease-like 
Lactobacillus paracasei subsp. 

paracasei
#N/A

3416  toxin-antitoxin Klimina 40 90 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_0304 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00519|LGG_00519|Conserved; #N/A

3417  hypothetical protein 12 329 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus sp. ASF360 LGG_00516|LGG_00516|Transcriptional; #N/A

3418  hypothetical protein 3 369 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
preprotein translocase subunit 

SecA 
Bacteroides fragilis YCH46 LGG_00514|LGG_00514|Putative; #N/A

3419
 Phosphoenolpyruvate-dihydroxyacetonephosphotransferase 

(EC 2.7.1.121), dihydroxyacetone
40 339 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydroxyacetone kinase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00509|dhaK|Dihydroxyacetone; #N/A

3420  hypothetical protein 40 54 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00498|LGG_00498|Putative; #N/A

3421  hypothetical protein 2 46 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3422
 Type I restriction-modification system,DNA-methyltransferase 

subunit M (EC 2.1.1.72)
17 549 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0

type I restriction-modification 

system, M subunit 
Lactobacillus paracasei #N/A

3423  Predicted nucleoside-diphosphate-sugarepimerase 40 289 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nucleoside-diphosphate-sugar 

epimerase 
Lactobacillus paracasei LGG_02108|LGG_02108|NmrA; #N/A

3424  hypothetical protein 2 38 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3425  ADP-ribose pyrophosphatase 40 188 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ADP-ribose pyrophosphatase Lactobacillus casei ATCC 334
LGG_02136|LGG_02136|Phosphohydrolase,

;
#N/A

3426
 Glycine betaine ABC transport system, glycinebetaine-binding 

protein OpuAC
40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycine/betaine ABC transporter Lactobacillus zeae LGG_02146|gbuC|ABC; #N/A

3427  hypothetical protein 12 41 #N/A 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

3428  Cobalt-zinc-cadmium resistance protein 40 340 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative cation efflux family protein Lactobacillus paracasei LGG_02174|LGG_02174|Cation; #N/A

3429  Polysialic acid capsule expression proteinKpsF 11 201 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1
Phosphosugar isomerase/binding 

protein 
Lactobacillus paracasei #N/A

3430  Serine/threonine protein kinase( EC:2.7.1.37 ) 2 875 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 serine/threonine protein kinase 
Lactobacillus kefiranofaciens 

ZW3
#N/A

3431  FIG00749963: hypothetical protein 3 716 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 peptidoglycan-binding protein Lactobacillus paracasei #N/A

3432  hypothetical protein 2 361 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3433  hypothetical protein 2 252 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3434  replication protein 7 69 #N/A 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 hypothetical protein Lactobacillus paracasei #N/A

3435  hypothetical protein 7 67 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 hypothetical protein Lactobacillus paracasei #N/A

3436  phage anti-repressor protein 2 246 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage anti-repressor protein Lactobacillus casei #N/A

3437  hypothetical protein 5 66 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lewinella persica #N/A

3438  putative repressor protein 10 260 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 repressor protein Lactobacillus paracasei #N/A

3439  FIG00743716: hypothetical protein 40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Hypothetical protein 

LOCK919_2188 
Lactobacillus casei LOCK919 LGG_02010|LGG_02010|Conserved; #N/A

3440  Lyzozyme M1 (1,4-beta-N-acetylmuramidase) 16 648 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lysozyme M1 (1,4-beta-N-

acetylmuramidase) 
Lactobacillus zeae LGG_02002|LGG_02002|Conserved; #N/A

3441  RNA:NAD 2'-phosphotransferase 40 184 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA 2'-phosphotransferase Lactobacillus zeae LGG_01923|kptA|RNA; #N/A

3442  hypothetical protein 24 112 #N/A 0 1 0 1 0 0 1 1 0 0 0 1 1 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 hypothetical protein LBCZ_1563 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3443  Cytochrome d ubiquinol oxidase subunit I (EC1.10.3.-) 40 829 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cytochrome bd-type quinol oxidase, 

fusion of subunit 1 and subunit 2 
Lactobacillus casei ATCC 334 LGG_00017|cydB|Cytochrome; #N/A

3444  hypothetical protein 4 48 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3445  Transcriptional repressor of the arabinoseoperon 22 358 #N/A 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protein ninH Lactobacillus rossiae #N/A

3446  Glutathione peroxidase family protein 40 157 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutathione peroxidase Lactobacillus zeae #N/A

3447  phage protein 18 128 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 head-tail joining protein Lactobacillus phage Lrm1 #N/A

3448  FIG00746059: hypothetical protein 24 530 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter 

ATPase/permease 
Lactobacillus casei str. Zhang #N/A

3449  phage terminase small subunit 18 151 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 terminase subunit Lactobacillus phage Lrm1 #N/A

3450  hypothetical protein 2 346 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

3451  hypothetical protein 2 78 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3452  replication protein 4 259 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 protein RepB Lactobacillus paracasei #N/A

3453  hypothetical protein 2 534 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 mobilization protein A Lactobacillus paracasei #N/A

3454  replication protein 5 246 #N/A 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 hypothetical protein pCD02p7 
Lactobacillus paracasei subsp. 

paracasei
#N/A

3455  hypothetical protein 10 44 #N/A 0 0 0 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 1 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein BN194_18580 Lactobacillus casei W56 #N/A

3456
 PTS system, glucitol/sorbitol-specific IICcomponent (EC 

2.7.1.69)
40 189 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sorbitol PTS, EIIC Lactobacillus casei BL23 LGG_02719|srlA|PTS; #N/A

3457  Transcriptional antiterminator of lichenanoperon, BglG family 5 644 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 PTS system, IIA component Lactobacillus paracasei #N/A

3458  PTS system, fructose-specific IIA component (EC2.7.1.69) 5 637 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 PTS system transporter subunit IIC Lactobacillus paracasei #N/A

3459
 Integral membrane protein LafC, accessoryfunction in 

glycolipid and LTA synthesis
40 359 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00827|LGG_00827|Conserved; #N/A

3460  Acyl-phosphate:glycerol-3-phosphateO-acyltransferase PlsY 40 207 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01418|yneS|Conserved; #N/A

3461  Phosphopantetheine adenylyltransferase (EC2.7.7.3) 40 167 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphopantetheine 

adenylyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3462
 Ribulose-phosphate 3-epimerase (EC 5.1.3.1)/EC 

number=5.1.3.1
40 219 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribulose-phosphate 3-epimerase Lactobacillus casei W56 LGG_01665|rpe|Ribulose-phosphate; #N/A

3463  FIG00752411: hypothetical protein 2 146 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2473 
Lactobacillus casei LOCK919 #N/A

3464  hypothetical protein 2 86 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

3465  FIG00747090: hypothetical protein 17 182 #N/A 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 0 1 0 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein LCABL_13020 Lactobacillus casei BL23 LGG_01099|LGG_01099|Conserved; #N/A

3466  PTS system, cellobiose-specific IIA component(EC 2.7.1.69) 40 109 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS cellobiose transporter subunit 

IIA 
Lactobacillus zeae LGG_01045|pts|PTS; #N/A

3467  Aspartyl-tRNA(Asn) amidotransferase subunit A 40 484 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
aspartyl/glutamyl-tRNA 

amidotransferase subunit A 
Lactobacillus zeae

LGG_01019|gatA|Aspartyl/glutamyl-

tRNA(Asn/Gln);
#N/A

3468  FIG00745455: hypothetical protein 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01006|LGG_01006|Conserved; #N/A

3469  Predicted acetyltransferase 40 177 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase Lactobacillus zeae LGG_01005|LGG_01005|Acetyltransferase #N/A

3470  hypothetical protein 8 113 #N/A 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A



3471  hypothetical protein 5 217 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0
phage-related transcriptional 

regulator 
Lactobacillus paracasei #N/A

3472  Phosphate acetyltransferase (EC 2.3.1.8)/EC number=2.3.1.8 40 325 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphotransacetylase Lactobacillus casei ATCC 334 LGG_00959|pta|Phosphate; #N/A

3473  FIG00743978: hypothetical protein 40 278 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00202|LGG_00202|Conserved; #N/A

3474
 Oligopeptide ABC transporter, periplasmicoligopeptide-binding 

protein OppA (TC 3.A.1.5.1)
40 540 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

peptide ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_00201|oppA|ABC; #N/A

3475  hypothetical protein 7 46 #N/A 1 0 0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

3476  Transcriptional regulator 40 233 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GntR family transcriptional regulator Lactobacillus zeae LGG_01861|def|Transcriptional; #N/A

3477  short-chain dehydrogenase/reductase SDR 40 244 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative oxidoreductase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3478  Manganese transport protein MntH 40 535 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 manganese transporter Lactobacillus zeae LGG_02411|mntH|Mn2; #N/A

3479  FIG00743278: hypothetical protein 40 394 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
permease of the major facilitator 

superfamily 
Streptococcus agalactiae ILRI005 LGG_02444|LGG_02444|Transporter,; #N/A

3480
 Predicted L-fucose-specific phosphotransferasesystem, EIIA 

component
2 79 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PTS system, IIA component Lactobacillus paracasei #N/A

3481  Glutamyl-tRNA synthetase (EC 6.1.1.17) @ 40 497 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamyl-tRNA synthetase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02332|gltX|Glutamyl-tRNA; #N/A

3482  hypothetical protein 4 49 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3483  Nicotinate phosphoribosyltransferase (EC2.4.2.11) 40 477 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Nicotinate 

phosphoribosyltransferase 
Lactobacillus paracasei LGG_02765|pncB|Nicotinate; #N/A

3484  Transcriptional regulator, GntR family 40 128 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus casei str. Zhang LGG_02335|gntR|Transcriptional; #N/A

3485
 Phosphotransferase system,mannose/fructose/N-

acetylgalactosamine-specific component
40 278 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS system transporter subunit IID Lactobacillus casei BL23 LGG_02778|levG|PTS; #N/A

3486
 D-glycero-D-manno-heptose 1,7-bisphosphatephosphatase 

(EC 3.1.1.-)
21 177 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 putative histidinol phosphatase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3487  Molecular chaperone (small heat shock protein) 40 147 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 small heat shock protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02804|hsp|Small; #N/A

3488  Zn-dependent hydrolase (beta-lactamasesuperfamily) 40 278 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 metallo-hydrolase yycJ Lactobacillus casei W56 LGG_02809|vicX|Metallo-beta-lactamase; #N/A

3489  Argininosuccinate lyase (EC 4.3.2.1)/EC number=4.3.2.1 40 467 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 argininosuccinate lyase Lactobacillus zeae LGG_02818|argH|Argininosuccinate; #N/A

3490  FIG00749027: hypothetical protein 40 703 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
peptidoglycan-binding domain 1 

protein 
Lactobacillus paracasei LGG_02847|ybfG|Conserved; #N/A

3491
 PTS system, mannitol-specific IIB component (EC2.7.1.69) / 

PTS system, mannitol-specific IIC component
40 605 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS system, mannitol-specific IIBC 

components 
Lactobacillus casei LGG_02912|mtlA|PTS; #N/A

3492  Glucosamine-6-phosphate deaminase (EC3.5.99.6) 40 236 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glucosamine-6-phosphate 

deaminase 
Lactobacillus zeae #N/A

3493  ADP-ribosylglycohydrolase 40 323 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ADP-ribosylglycohydrolase Lactobacillus zeae
LGG_00299|LGG_00299|ADP-

ribosylglycohydrolase
#N/A

3494  Predicted Integral membrane protein 40 246 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00296|LGG_00296|Integral; #N/A

3495  Predicted glycosyltransferse 18 273 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Glycosyl transferase family 2 Lactobacillus paracasei LGG_00279|welA|dTDP-rhamnosyl; #N/A

3496  putative membrane protein 40 304 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 permease Lactobacillus zeae LGG_00237|LGG_00237|Putative; #N/A

3497  FIG00747046: hypothetical protein 40 73 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_00185|LGG_00185|Conserved; #N/A

3498  hypothetical protein 2 44 #N/A 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei LGG_00171|LGG_00171|Conserved; #N/A

3499  permease of the major facilitator superfamily 40 410 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

permease 
Lactobacillus casei ATCC 334 LGG_02364|proP|Transporter,; #N/A

3500  LSU ribosomal protein L9p 40 151 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L9 Lactobacillus casei ATCC 334 LGG_00122|rplI|LSU/50S; #N/A

3501  FIG00754711: hypothetical protein 25 111 #N/A 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

3502  prophage pi3 protein 01 2 352 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_21780 Lactobacillus casei BL23 #N/A

3503  DNA primase (EC 2.7.7.-) 40 594 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA primase Lactobacillus zeae LGG_01512|dnaG|DNA; #N/A

3504  FIG00743497: hypothetical protein 40 402 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00448|LGG_00448|Putative; #N/A

3505  Putative Dihydrolipoamide dehydrogenase (EC1.8.1.4) 10 449 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0
pyridine nucleotide-disulfide 

oxidoreductase 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

3506  hypothetical protein 18 53 #N/A 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 1 0 0 1 0 1 1 1 1 1 #N/A #N/A

3507  Prebacteriocin 40 96 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 prebacteriocin Lactobacillus zeae #N/A

3508  Multidrug resistance protein B 40 466 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02662|yniG|Transporter,; #N/A

3509
 Tryptophan synthase alpha chain (EC 4.2.1.20)/EC 

number=4.2.1.20
40 269 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tryptophan synthase subunit alpha Lactobacillus paracasei LGG_00098|trpA|Tryptophan; #N/A

3510
 Glucose-6-phosphate isomerase (EC 5.3.1.9)/EC 

number=5.3.1.9
40 477 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glucose-6-phosphate isomerase Lactobacillus zeae LGG_01085|pgi|Glucose-6-phosphate; #N/A

3511  hypothetical Cytosolic Protein 40 115 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01330|LGG_01330|Conserved; #N/A

3512  hypothetical protein 2 84 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 hypothetical protein LBCZ_0786 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3513  GlpG protein (membrane protein of glp regulon) 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae
LGG_01705|LGG_01705|Membrane-

associated;
#N/A

3514
 Xaa-Pro dipeptidyl-peptidase (EC 3.4.14.11)/EC 

number=3.4.14.11
40 797 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 x-prolyl-dipeptidyl aminopeptidase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01695|pepX|Xaa-Pro; #N/A

3515  FIG00747251: hypothetical protein 26 41 #N/A 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 0 1 1 0 0 0 0 0 1 1 1 0 1 #N/A #N/A

3516  ABC transporter ATP-binding protein 40 250 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphonate ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_01851|LGG_01851|ABC; #N/A

3517  Oligopeptide transport ATP-binding protein OppF(TC 3.A.1.5.1) 40 317 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
oligopeptide ABC transporter ATP-

binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01655|oppF|ABC; #N/A

3518  hypothetical protein 40 108 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_00470 Lactobacillus casei W56 LGG_00044|LGG_00044|Putative; #N/A

3519  Putative melibiose:Na(+) transport protein 40 461 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 major facilitator superfamily protein Lactobacillus paracasei LGG_00058|LGG_00058|Transporter,; #N/A

3520  S-adenosylhomocysteine deaminase (EC 3.5.4.28) 40 443 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amidohydrolase Lactobacillus zeae LGG_00071|LGG_00071|Amidohydrolase; #N/A

3521  Oxidoreductase, short-chaindehydrogenase/reductase family 40 374 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 short-chain dehydrogenase Lactobacillus zeae LGG_01366|LGG_01366|Conserved; #N/A

3522  LSU ribosomal protein L18p (L5e) 40 119 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L18 Lactobacillus casei ATCC 334 #N/A

3523  SSU ribosomal protein S19p (S15e) 40 93 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S19 Lactobacillus casei W56 LGG_02483|rpsS|SSU/30S; #N/A

3524  hypothetical protein 6 38 #N/A 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3525  PTS system, mannose-specific IID component (EC2.7.1.69) 40 303 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS mannose transporter subunit 

IID 
Lactobacillus zeae LGG_02836|manD|PTS; #N/A

3526  FIG00742891: hypothetical protein 40 226 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00841|LGG_00841|Conserved; #N/A

3527  hypothetical protein possible functionally 40 86 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00769|alaRS|Conserved; #N/A

3528  Poly(glycerophosphate chain) D-alanine transferprotein DltD 40 423 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D-alanyl transfer protein DltD 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00780|dltD|Extramembranal; #N/A

3529  Mannitol operon activator, BglG family 40 685 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional antiterminator Lactobacillus zeae LGG_02911|LGG_02911|Transcriptional; #N/A

3530  FIG139598: Potential ribosomal protein 40 126 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ribosomal protein Lactobacillus zeae LGG_01689|ysxB|Ribosomal; #N/A

3531  ATPase, P-type (transporting), HAD superfamily,subfamily IC 40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATPase Lactobacillus zeae LGG_01319|LGG_01319|ATPase,; #N/A

3532  Pyruvate oxidase [ubiquinone, cytochrome] (EC1.2.2.2) 40 577 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 pyruvate oxidase Lactobacillus zeae LGG_00525|cidC|Pyruvate; #N/A

3533  FIG146085: 3'-to-5' oligoribonuclease A,Bacillus type 40 353 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exopolyphosphatase Lactobacillus zeae LGG_02782|ytqI|Phosphoesterase,; #N/A

3534  Putative amidotransferase similar to cobyricacid synthase 40 224 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cobyric acid synthase Lactobacillus zeae LGG_00240|cobQ|Glutamine; #N/A

3535  PTS system, IId component 19 284 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system, mannose-specific IICD 

component 
Lactobacillus paracasei LGG_02745|esuD|PTS; #N/A

3536  Cell division protein FtsZ (EC 3.4.24.-) 40 421 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsZ 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01286|ftsZ|Cell; #N/A

3537  Glucose-6-phosphate 1-dehydrogenase (EC1.1.1.49) 40 495 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glucose-6-phosphate 1-

dehydrogenase 
Lactobacillus casei LGG_00760|zwf|Glucose-6-phosphate; #N/A

3538
 Oligopeptide transport system permease proteinOppC (TC 

3.A.1.5.1)
40 318 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 diguanylate cyclase Lactobacillus zeae #N/A

3539  hypothetical protein 6 41 #N/A 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3540  Ribosomal-protein-S18p-alanineacetyltransferase (EC 2.3.1.-) 40 188 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ribosomal-protein-S18p-alanine 

acetyltransferase 
Lactobacillus casei LGG_02251|rimI|Ribosomal-protein-alanine; #N/A

3541  FIG00743132: hypothetical protein 40 114 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02632|LGG_02632|Conserved; #N/A

3542  Ribose-phosphate pyrophosphokinase (EC2.7.6.1) 40 324 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ribose-phosphate 

pyrophosphokinase 1 
Lactobacillus casei W56 LGG_02561|prsA|Ribose-phosphate; #N/A

3543  PTS system, mannose-specific IID component (EC2.7.1.69) 24 274 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system 

mannose/fructose/sorbose family, 

IID component 

Lactobacillus paracasei LGG_02655|levG|PTS; #N/A

3544  FIG00744203: hypothetical protein 40 144 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2380 Lactobacillus casei ATCC 334 LGG_02384|LGG_02384|Conserved; #N/A

3545  FIG00668100: hypothetical protein 17 121 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0
phage-related head tail joining 

protein 
Lactobacillus paracasei LGG_01132|LGG_01132|Phage-related; #N/A

3546  hypothetical protein 4 57 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 #N/A #N/A

3547  FIG00743883: hypothetical protein galactitol pts related 18 286 #N/A 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae LGG_00347|LGG_00347|Conserved; #N/A

3548  ABC transporter, ATP-binding protein 40 298 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative multidrug ABC transporter 

ATP-binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00961|natA|ABC; #N/A

3549  hypothetical protein 15 57 #N/A 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3550  Transcriptional regulator, DeoR family 40 252 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lactose transport regulator Lactobacillus casei LGG_00294|glcR|Transcriptional; #N/A

3551  5-deoxy-glucuronate isomerase (EC 5.3.1.-) 40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5-deoxyglucuronate isomerase Lactobacillus zeae LGG_00263|iolB|Myo-inositol; #N/A

3552
 Inner membrane protein translocase componentYidC, short 

form OxaI-like
40 278 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02941|spoIIIJ|Stage; #N/A

3553  Nucleotidase YfbR, HD superfamily 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HD superfamily hydrolase Lactobacillus casei ATCC 334 #N/A

3554
 Methylenetetrahydrofolate dehydrogenase (NADP+)(EC 

1.5.1.5) / Methenyltetrahydrofolate cyclohydrolase
40 283 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tetrahydrofolate dehydrogenase Lactobacillus zeae LGG_01683|folD|Methylenetetrahydrofolate; #N/A

3555  N-acetylglucosamine-6-phosphate deacetylase (EC3.5.1.25) 40 407 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N-acetylglucosamine-6-phosphate 

deacetylase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00334|nagA|N-acetylglucosamine-6-

phosphate;
#N/A

3556  hypothetical protein 8 43 #N/A 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 0 0 #N/A #N/A

3557  COG2827: putative endonuclease containing a URIdomain 40 111 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GIY-YIG domain endonuclease Lactobacillus paracasei LGG_01629|yazA|GIY-YIG; #N/A

3558  Lyzozyme M1 (1,4-beta-N-acetylmuramidase) 14 417 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lysozyme M1 (1,4-beta-N-

acetylmuramidase) 
Lactobacillus zeae LGG_02000|LGG_02000|Lyzozyme; #N/A

3559  FIG00742263: hypothetical protein 40 39 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01275|LGG_01275|Putative; #N/A

3560  Transcriptional regulator, ArsR family 40 244 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LKI_03315 
Leuconostoc kimchii IMSNU 

11154
LGG_02624|ydfF|Transcriptional; #N/A

3561  SSU ribosomal protein S20p 40 84 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S20 Lactobacillus zeae LGG_01337|rpsT|SSU/30S; #N/A



3562  hypothetical protein 12 50 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_00515|LGG_00515|Putative; #N/A

3563  Carboxylesterase (EC 3.1.1.1)/EC number=3.1.1.1 40 244 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 esterase Lactobacillus zeae LGG_00941|yvaK|Esterase/lipase #N/A

3564  FIG00747895: hypothetical protein 40 48 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_01477|LGG_01477|Putative; #N/A

3565  FIG00753685: hypothetical protein 21 382 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 hypothetical protein Lrm1_gp50 Lactobacillus phage Lrm1 LGG_01121|LGG_01121|Phage-related; #N/A

3566
 Ribonucleotide reductase of class III(anaerobic), large subunit 

(EC 1.17.4.2)
40 727 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

anaerobic ribonucleoside 

triphosphate reductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00138|nrdD|Anaerobic; #N/A

3567  FIG00742896: hypothetical protein 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HesB/YadR/YfhF-family protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_01709|yneR|HesB/YadR/YfhF-family; #N/A

3568  hypothetical protein 22 50 #N/A 0 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 0 0 1 1 1 1 1 0 1 1 0 1 #N/A #N/A

3569  hypothetical protein 17 64 #N/A 0 0 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein Enterococcus italicus #N/A

3570  Aspartyl-tRNA(Asn) amidotransferase subunit C 40 98 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glutamyl-tRNA amidotransferase 

subunit C 
Lactobacillus zeae

LGG_01018|gatC|Aspartyl/glutamyl-

tRNA(Asn/Gln);
#N/A

3571  Phosphoesterase, DHH family protein 40 673 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00121|yybT|Phosphoesterase,; #N/A

3572  cell surface protein 40 359 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell surface protein Lactobacillus casei ATCC 334 LGG_00184|ynjC|Cell; #N/A

3573  hypothetical protein 23 59 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 0 0 hypothetical protein Lactobacillus casei LGG_01116|LGG_01116|Putative; #N/A

3574  site-specific recombinase, phage integrasefamily 20 394 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0
site-specific recombinase, phage 

integrase family 
Lactobacillus paracasei LGG_01086|int|Phage-related; #N/A

3575  FIG00747825: hypothetical protein 40 43 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00504|LGG_00504|Conserved; #N/A

3576  FIG00747076: hypothetical protein 40 352 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02557|LGG_02557|Conserved; #N/A

3577  FIG00742301: hypothetical protein 40 226 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoesterase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_00847|LGG_00847|Membrane-

associated;
#N/A

3578  Transcriptional regulator, PadR family 40 135 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PadR family transcriptional 

regulator, partial 
Lactobacillus paracasei LGG_00709|ydaF|Transcriptional; #N/A

3579  membrane protein, putative 40 148 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00072|LGG_00072|Conserved; #N/A

3580  hypothetical protein 2 46 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3581  hypothetical protein 18 54 #N/A 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A LGG_02686|LGG_02686|Putative; #N/A

3582  FIG00747740: hypothetical protein 40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00721|LGG_00721|Conserved; YES

3583  FIG00744841: hypothetical protein 40 256 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter Lactobacillus zeae LGG_01228|LGG_01228|Conserved; #N/A

3584  Thymidylate synthase (EC 2.1.1.45)/EC number=2.1.1.45 40 316 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thymidylate synthase Lactobacillus casei #N/A

3585  FIG00745783: hypothetical protein 40 113 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00188|LGG_00188|Conserved; #N/A

3586  Alpha-L-fucosidase (EC 3.2.1.51)/EC number=3.2.1.51 40 378 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-L-fucosidase Lactobacillus paracasei
LGG_01874|LGG_01874|Alpha-L-

fucosidase;
#N/A

3587  FIG00743311: hypothetical protein 40 180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LC2W_2005 Lactobacillus casei LC2W LGG_01884|LGG_01884|Conserved; #N/A

3588  hypothetical protein 2 60 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3589
 Tyrosine-protein kinase EPSD (EC 2.7.10.2)/EC 

number=2.7.10.2
40 252 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tyrosine-protein kinase Lactobacillus paracasei LGG_02052|wze|Tyrosine-protein; #N/A

3590  hypothetical protein 2 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3591  FIG00628819: hypothetical protein 40 172 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02829|LGG_02829|Kinase #N/A

3592  cell surface hydrolase (putative) 40 300 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acyltransferase Lactobacillus zeae LGG_00319|LGG_00319|Alpha/beta; #N/A

3593  hypothetical protein 2 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3594
 Fructose-bisphosphate aldolase (EC 4.1.2.13)/EC 

number=4.1.2.13
21 284 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fructose-bisphosphate aldolase Lactobacillus casei LGG_02756|fba|Fructose-bisphosphate; #N/A

3595  Transcription elongation factor GreA 40 156 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription elongation factor GreA Lactobacillus zeae LGG_01713|greA|Transcription; #N/A

3596  Transcriptional regulator 32 185 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcriptional regulator, TetR 

family 
Lactobacillus paracasei LGG_01580|LGG_01580|Transcriptional; #N/A

3597  hypothetical protein 11 242 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus mali LGG_00913|is34|Transposase,; #N/A

3598  FIG00744847: hypothetical protein 40 111 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00916|LGG_00916|Conserved; #N/A

3599  hypothetical protein 16 40 #N/A 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3600  SSU ribosomal protein S17p (S11e) 40 87 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S17 Lactobacillus casei ATCC 334 LGG_02478|rpsQ|SSU/30S; #N/A

3601  LSU ribosomal protein L5p (L11e) 40 180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L5 Lactobacillus casei ATCC 334 LGG_02475|rplE|LSU/50S; #N/A

3602  hypothetical protein 10 541 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lactobacillus paracasei LGG_01246|LGG_01246|Putative; #N/A

3603  membrane protein 40 259 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2566 Lactobacillus casei ATCC 334 LGG_02542|LGG_02542|Conserved; #N/A

3604  hypothetical protein 3 41 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3605
 Methionine aminopeptidase (EC 3.4.11.18)/EC 

number=3.4.11.18
40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 methionine aminopeptidase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01056|map|Methionine; #N/A

3606
 Inner membrane protein translocase componentYidC, OxaA 

protein
40 330 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 preprotein translocase subunit YidC Lactobacillus zeae LGG_01724|oxaA|Preprotein; #N/A

3607  SSU ribosomal protein S6p 40 98 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S6 Lactobacillus zeae LGG_00011|rpsF|SSU/30S; #N/A

3608  Catabolite control protein A 40 333 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 catabolite control protein A Lactobacillus zeae LGG_00793|ccpA|Catabolite; #N/A

3609  Glycerophosphoryl diester phosphodiesterase (EC3.1.4.46) 40 446 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycerophosphoryl diester 

phosphodiesterase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00799|LGG_00799|Glycerophosphoryl; #N/A

3610
 Substrate-specific component PanT of predictedpantothenate 

ECF transporter
40 201 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01847|LGG_01847|Conserved; #N/A

3611  tRNA-specific adenosine-34 deaminase (EC3.5.4.-) 40 180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative cytosine/adenosine 

deaminase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02267|tadA|CMP/dCMP; #N/A

3612  FIG00748712: hypothetical protein 36 45 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3613  hypothetical protein 5 57 #N/A 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3614
 Inactive homolog of metal-dependent proteases,putative 

molecular chaperone
40 240 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 endopeptidase Lactobacillus zeae #N/A

3615  Pyridoxal kinase (EC 2.7.1.35)/EC number=2.7.1.35 40 274 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pyridoxal/pyridoxine/pyridoxamine 

kinase 
Lactobacillus paracasei

LGG_00595|pdxK|Pyridoxal/pyridoxine/pyrido

xamine;
#N/A

3616  membrane protein 40 386 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_1429 Lactobacillus casei str. Zhang LGG_01452|pfoS/R|Membrane; #N/A

3617  Cytidine deaminase (EC 3.5.4.5)/EC number=3.5.4.5 40 130 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cytidine deaminase Lactobacillus zeae LGG_01551|cdd|Cytidine; #N/A

3618  FIG00748363: hypothetical protein 40 75 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01204|LGG_01204|Conserved; #N/A

3619  FIG00745638: hypothetical protein 40 48 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00199|LGG_00199|Conserved; #N/A

3620
 Alpha-acetolactate decarboxylase (EC 4.1.1.5)/EC 

number=4.1.1.5
40 260 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-acetolactate decarboxylase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01898|alsD|Alpha-acetolactate; #N/A

3621  Nitroreductase family protein 40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 oxidoreductase Lactobacillus casei ATCC 334 LGG_01468|LGG_01468|Nitroreductase; #N/A

3622  Homoserine dehydrogenase (EC 1.1.1.3)/EC number=1.1.1.3 40 399 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 homoserine dehydrogenase Lactobacillus zeae LGG_02155|thrA|Homoserine; #N/A

3623  FIG00744591: hypothetical protein 40 347 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01902|LGG_01902|Cell; #N/A

3624  Cell division protein FtsK 9 71 #N/A 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCBD_2662 Lactobacillus casei BD-II #N/A

3625  hypothetical protein 21 120 #N/A 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 0 0 hypothetical protein Lactobacillus paracasei LGG_01117|LGG_01117|Phage-related; #N/A

3626  prophage Lp3 protein 19, head-to-tail joining 23 96 #N/A 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 0 0 0 0
prophage protein, head-to-tail 

joining 
Lactobacillus paracasei LGG_02902|LGG_02902|Phage-related; #N/A

3627  Blue copper oxidase CueO precursor 40 510 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multicopper oxidase mco Lactobacillus casei W56 LGG_02415|cueO|Multicopper; #N/A

3628  FIG00751948: hypothetical protein 40 907 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-L-rhamnosidase Lactobacillus zeae
LGG_02433|LGG_02433|Alpha-L-

rhamnosidase
#N/A

3629  LSU ribosomal protein L35p 40 66 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L35 
Lactobacillus sakei subsp. sakei 

23K
LGG_01746|rpmI|LSU/50S; #N/A

3630  hypothetical protein 40 53 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01355|LGG_01355|Putative; #N/A

3631  FIG00742390: hypothetical protein 40 73 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02452|lhv|Conserved; #N/A

3632  SSU ribosomal protein S9p (S16e) 40 130 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30S ribosomal protein S9 Lactobacillus casei LGG_02447|rpsI|SSU/30S; #N/A

3633  FIG00746961: hypothetical protein 40 132 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_1448 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00686|LGG_00686|Putative; #N/A

3634  Shikimate/quinate 5-dehydrogenase I beta (EC1.1.1.282) 10 289 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 shikimate 5-dehydrogenase Lactobacillus casei BL23 LGG_00564|aroE|Shikimate; #N/A

3635  Muconate cycloisomerase (EC 5.5.1.1)/EC number=5.5.1.1 40 355 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
l-alanine-Dl-glutamate epimerase-

like protein 
Lactobacillus paracasei LGG_00530|ykfB|L-alanine-DL-glutamate; #N/A

3636  multidrug resistance protein, putative 40 387 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MFS transporter permease Lactobacillus zeae LGG_00521|yceJ|Transporter,; #N/A

3637
 Chromosome (plasmid) partitioning protein ParB/ Stage 0 

sporulation protein J
40 275 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

chromosome partitioning protein 

ParB 
Lactobacillus zeae LGG_00243|noc|Nucleoid; #N/A

3638  hypothetical protein 14 153 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_02614|LGG_02614|ABC; #N/A

3639  ABC transporter ATPase component 40 292 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
putative multidrug ABC transporter 

ATP-binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02349|LGG_02349|ABC; #N/A

3640
 Three-component quorum-sensing regulatorysystem, sensor 

histidine kinase
24 455 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 putative sensor histidine kinase Lactobacillus paracasei LGG_02387|hpk3|Two; #N/A

3641  hypothetical protein 35 49 #N/A 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae #N/A

3642  Glycyl-tRNA synthetase alpha chain (EC6.1.1.14) 40 298 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
glycyl-tRNA synthetase alpha 

subunit 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01514|glyQ|Glycyl-tRNA; #N/A

3643
 NADPH:quinone reductase related Zn-

dependentoxidoreductase
40 304 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 zinc-binding oxidoreductase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00632|gor|NADPH:quinone; #N/A

3644  cation-transporting ATPase 40 927 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATPase Lactobacillus zeae LGG_00693|pacL|Cation-transporting; #N/A

3645
 Conservative hypothetical protein probablyinvolved in 

hydantoin, pyrimidine utilization
40 362 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

uncharacterized DUF917 family 

protein 
Lactobacillus casei #N/A

3646  Protein containing PTS-regulatory domain 5 116 #N/A 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS regulation domain-containing 

protein 
Lactobacillus paracasei LGG_00421|LGG_00421|Conserved; #N/A

3647  Transaldolase (EC 2.2.1.2)/EC number=2.2.1.2 5 236 #N/A 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Transaldolase Lactobacillus casei LOCK919 LGG_00418|tal|Transaldolase #N/A

3648  3-polyprenyl-4-hydroxybenzoate carboxy-lyaseUbiX (EC 4.1.1.-) 31 190 #N/A 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3-octaprenyl-4-hydroxybenzoate 

carboxy-lyase 
Lactobacillus pentosus

LGG_02657|ubiX|3-octaprenyl-4-

hydroxybenzoate;
#N/A

3649
 Oligopeptide ABC transporter, periplasmicoligopeptide-binding 

protein OppA (TC 3.A.1.5.1)
39 546 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1

peptide ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_00359|oppA|ABC; #N/A

3650  hypothetical protein 18 438 #N/A 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01905|LGG_01905|Fic; #N/A

3651  FIG00749684: hypothetical protein 40 102 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01942|LGG_01942|Conserved; #N/A

3652  FIG022979: MoxR-like ATPases 40 314 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATPase Lactobacillus zeae LGG_02866|moxR|ATPase; #N/A

3653  Heat-inducible transcription repressor hrcA 40 348 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
heat-inducible transcription 

repressor 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01606|hrcA|Heat-inducible; #N/A



3654  dTDP-4-dehydrorhamnose 3,5-epimerase (EC5.1.3.13) 28 190 #N/A 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 0 0
dTDP-4-dehydrorhamnose 3,5-

epimerase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01998|rmlC|dTDP-4-

dehydrorhamnose;
#N/A

3655  hypothetical protein 2 43 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3656  Alcohol dehydrogenase (EC 1.1.1.1)/EC number=1.1.1.1 40 373 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alcohol dehydrogenase Lactobacillus paracasei LGG_02693|xylB|Alcohol; #N/A

3657  FIG00745386: hypothetical protein 40 156 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01313|LGG_01313|Conserved; #N/A

3658  NADH peroxidase Npx (EC 1.11.1.1)/EC number=1.11.1.1 40 456 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NAD(FAD)-dependent 

dehydrogenase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00491|npr|NADH; #N/A

3659  FIG00742780: hypothetical protein 38 39 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 #N/A #N/A

3660
 Inositol-1-monophosphatase (EC 3.1.3.25)/EC 

number=3.1.3.25
40 264 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

putative fructose-1,6-

bisphosphatase 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3661  FIG00752731: hypothetical protein 40 126 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01833|LGG_01833|Conserved; #N/A

3662  toxin-antitoxin Klimina 40 90 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00493|LGG_00493|Conserved; #N/A

3663  PTS system, galactose-specific IIA component(EC 2.7.1.69) 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative PTS system IIA component 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02574|pts|PTS; #N/A

3664  Phospholipid-binding protein 40 169 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phospholipid-binding protein Lactobacillus casei ATCC 334 LGG_02596|yxkA|Phospholipid-binding; #N/A

3665  hypothetical protein 15 68 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01543|LGG_01543|Putative; #N/A

3666  FIG00743652: hypothetical protein 40 164 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01573|LGG_01573|Conserved; #N/A

3667  Cell division protein FtsK 40 766 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell division protein FtsK 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00882|ftsK|DNA; #N/A

3668
 Phosphate transport system permease proteinPstC (TC 

3.A.1.7.1)
40 307 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphate ABC transporter 

permease 
Lactobacillus casei BL23 LGG_00907|pstC|ABC; #N/A

3669
 IMP cyclohydrolase (EC 3.5.4.10) 

/Phosphoribosylaminoimidazolecarboxamide formyltransferase
40 507 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 purine biosynthesis protein purH Lactobacillus zeae LGG_01805|purH|Bifunctional; #N/A

3670  hypothetical protein 6 696 #N/A 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei LGG_00450|ybjD|Putative; #N/A

3671  phage tail length tape-measure protein 16 1391 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0
phage tail length tape-measure 

protein 
Lactobacillus casei LGG_01525|LGG_01525|Phage-related; #N/A

3672  NAD synthetase (EC 6.3.1.5)/EC number=6.3.1.5 40 275 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NAD synthase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01858|nadE|NH(3)-dependent; #N/A

3673  N-acetylglucosamine-6-phosphate deacetylase (EC3.5.1.25) 40 381 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N-acetylglucosamine-6-phosphate 

deacetylase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01862|nagA|N-acetylglucosamine-6-

phosphate;
#N/A

3674  D-3-phosphoglycerate dehydrogenase (EC1.1.1.95) 40 311 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate dehydrogenase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01481|serA|D-3-phosphoglycerate; #N/A

3675  Dihydroorotate dehydrogenase, catalytic subunit(EC 1.3.3.1) 40 290 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydroorotate dehydrogenase 1B Lactobacillus casei ATCC 334 LGG_01455|purD|Dihydroorotate; #N/A

3676  acetyltransferase, GNAT family 40 135 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GNAT family acetyltransferase Lactobacillus zeae #N/A

3677  Guanylate kinase (EC 2.7.4.8)/EC number=2.7.4.8 40 200 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 guanylate kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02014|gmk|Guanylate; #N/A

3678  hypothetical protein 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02176|LGG_02176|Putative; #N/A

3679  hypothetical protein 40 53 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02179|LGG_02179|Putative; #N/A

3680  Two-component response regulator, malate (EC2.7.3.-) 33 229 #N/A 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
response regulator of citrate/malate 

metabolism 
Lactobacillus casei str. Zhang LGG_02879|dcuR|Two-component; #N/A

3681  16S rRNA processing protein RimM 40 198 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16S rRNA-processing protein RimM Lactobacillus zeae LGG_01641|rimM|16S; #N/A

3682  FIG00743122: hypothetical protein 18 110 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0
Hypothetical protein 

LOCK919_2462 
Lactobacillus casei LOCK919 LGG_01135|LGG_01135|Phage-related; #N/A

3683  FIG00746162: hypothetical protein 17 134 #N/A 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein LSEI_1921 Lactobacillus casei ATCC 334 LGG_01133|LGG_01133|Phage-related; #N/A

3684  Adenylosuccinate lyase (EC 4.3.2.2)/EC number=4.3.2.2 40 431 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 adenylosuccinate lyase Lactobacillus zeae LGG_01079|purB|Adenylosuccinate; #N/A

3685  FIG00742442: hypothetical protein 33 46 #N/A 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein LBPG_01503 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_02904|LGG_02904|Conserved; #N/A

3686  Pili retraction protein pilT 40 371 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 integral membrane protein Lactobacillus casei ATCC 334 LGG_02339|yacL|PIN/TRAM; #N/A

3687  FIG00743165: hypothetical protein 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter Lactobacillus zeae LGG_02348|LGG_02348|Conserved; #N/A

3688  2-deoxy-D-gluconate 3-dehydrogenase (EC1.1.1.125) 10 277 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2-deoxy-D-gluconate 3-

dehydrogenase 
Lactobacillus zeae LGG_00562|kduD|Short-chain; #N/A

3689  transcription regulator 9 297 #N/A 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus casei str. Zhang LGG_00559|LGG_00559|Transcriptional; #N/A

3690  Predicted hydrolase of the HAD superfamily 40 268 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 HAD family hydrolase Lactobacillus zeae LGG_00035|LGG_00035|Hydrolase #N/A

3691  FIG00743354: hypothetical protein 40 375 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_0463 Lactobacillus casei ATCC 334 #N/A

3692  Alcohol dehydrogenase (EC 1.1.1.1)/EC number=1.1.1.1 40 340 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NADPH:quinone reductase Lactobacillus zeae LGG_00542|gor|Alcohol; #N/A

3693  Transcriptional antiterminator 40 648 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional antiterminator Lactobacillus paracasei LGG_02715|LGG_02715|Transcriptional; #N/A

3694  Protein crcB homolog 1 40 136 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
integral membrane protein for 

chromosome condensation 
Lactobacillus paracasei LGG_02431|LGG_02431|Protein; #N/A

3695  4-Hydroxy-2-oxoglutarate aldolase (EC4.1.3.16) 40 254 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_28350 Lactobacillus casei W56
LGG_02707|LGG_02707|4-hydroxy-2-

oxoglutarate;
#N/A

3696  regulatory protein, DeoR 40 250 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alkaline phosphatase Lactobacillus zeae LGG_00191|glpR|Transcriptional; #N/A

3697
 Pyridoxine 5'-phosphate oxidase V relatedfavin-nucleotide-

binding protein
40 133 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sugar ABC transporter substrate-

binding protein 
Lactobacillus zeae LGG_00226|LGG_00226|Pyridoxine; #N/A

3698  putative restriction endonuclease 17 390 #N/A 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Bacillus cereus LGG_01755|LGG_01755|Conserved; #N/A

3699  Malolactic regulator 40 271 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ADP-ribose pyrophosphatase Lactobacillus zeae #N/A

3700
 Putative carbohydrate PTS system, IIB component(EC 

2.7.1.69)
21 99 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

phosphotransferase enzyme IIB 

component sgcB 
Lactobacillus casei W56 LGG_02754|gatB|PTS; #N/A

3701  FIG00749233: hypothetical protein 40 394 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01012|LGG_01012|Conserved; #N/A

3702
 Myo-inositol 2-dehydrogenase 1 (EC 1.1.1.18)/EC 

number=1.1.1.18
40 346 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 inositol 2-dehydrogenase Lactobacillus zeae LGG_00266|iolG1|Myo-inositol; #N/A

3703  FIG00746862: hypothetical protein 40 114 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00284|LGG_00284|Conserved; #N/A

3704  hypothetical protein 16 528 #N/A 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 RNA-directed DNA polymerase Lactobacillus casei LGG_01955|LGG_01955|Reverse; #N/A

3705  ATP synthase C chain (EC 3.6.3.14)/EC number=3.6.3.14 40 70 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 F0F1 ATP synthase subunit C Lactobacillus zeae LGG_01178|atpE|ATP; #N/A

3706
 Uracil phosphoribosyltransferase (EC 2.4.2.9)/EC 

number=2.4.2.9
40 209 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uracil phosphoribosyltransferase Lactobacillus paracasei #N/A

3707
 Ribulose-phosphate 3-epimerase (EC 5.1.3.1)/EC 

number=5.1.3.1
8 229 #N/A 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D-allulose-6-phosphate 3-

epimerase 
Enterococcus faecalis LGG_00399|rpe|Ribulose-phosphate; #N/A

3708  permease of the major facilitator superfamily 36 462 #N/A 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
major facilitator superfamily 

permease 
Lactobacillus paracasei LGG_00386|LGG_00386|Transporter,; #N/A

3709  hypothetical protein 2 55 #N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3710  hypothetical protein 40 51 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02125|LGG_02125|Putative; #N/A

3711  FIG00746227: hypothetical protein 40 68 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02139|LGG_02139|Conserved; #N/A

3712  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3713  DinG family ATP-dependent helicase CPE1197 40 794 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATP-dependent helicase Lactobacillus zeae LGG_00328|srmB|ATP-dependent; #N/A

3714  Lipid A export ATP-binding/permease proteinMsbA 40 593 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
multidrug ABC transporter 

permease 
Lactobacillus zeae LGG_00599|lmrD|ABC; #N/A

3715  Cell surface hydrolase, membrane-bound 40 260 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha/beta hydrolase Lactobacillus zeae LGG_00623|LGG_00623|Alpha/beta; #N/A

3716  GTP pyrophosphokinase (EC 2.7.6.5)/EC number=2.7.6.5 40 225 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 GTP pyrophosphokinase Lactobacillus zeae LGG_00865|relA|GTP; #N/A

3717  Putative deoxyribonuclease YcfH 40 259 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02573|tatD|Mg-dependent; #N/A

3718
 Protein serine/threonine phosphatase PrpC,regulation of 

stationary phase
40 247 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

serine/threonine protein 

phosphatase 
Lactobacillus casei ATCC 334 LGG_01668|pppL|Serine/threonine; #N/A

3719  Glycerol-3-phosphate regulon repressor, DeoRfamily 22 264 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3720  hypothetical protein 2 63 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

3721  ABC transporter ATP-binding protein 40 299 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATP-binding component of an ABC 

superfamily transporter 
Lactobacillus paracasei #N/A

3722  Na(+)/H(+) antiporter 40 384 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 sodium:proton antiporter Lactobacillus zeae LGG_00459|napA|Na; #N/A

3723  hypothetical protein 2 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 #N/A #N/A

3724  Succinate-semialdehyde dehydrogenase [NAD] (EC1.2.1.24) 40 457 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
succinate-semialdehyde 

dehdyrogenase 
Lactobacillus zeae LGG_02286|gabD|NAD-dependent; #N/A

3725  FIG00744648: hypothetical protein 40 609 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 potassium transporter Lactobacillus zeae LGG_01978|napA|Na(; #N/A

3726  Exonuclease 40 180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase III subunit alpha Lactobacillus zeae LGG_00963|dnaQ|DNA; #N/A

3727
 UDP-N-acetylenolpyruvoylglucosamine reductase(EC 

1.1.1.158)
40 305 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

UDP-N-

acetylenolpyruvoylglucosamine 

reductase 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_00966|murB|UDP-N-

acetylenolpyruvoylglucosamine;
#N/A

3728  hypothetical protein 31 121 #N/A 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00974|LGG_00974|Conserved; #N/A

3729  FIG00745489: hypothetical protein 40 106 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PREDICTED: mismatch repair 

endonuclease PMS2 isoform 2 
Dasypus novemcinctus LGG_00182|LGG_00182|Conserved; #N/A

3730  FIG00742462: hypothetical protein 40 487 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00186|LGG_00186|Conserved; #N/A

3731  Endonuclease III (EC 4.2.99.18)/EC number=4.2.99.18 40 239 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 endonuclease III Lactobacillus zeae LGG_00196|LGG_00196|Similar; #N/A

3732  ATP-dependent RNA helicase YfmL 40 437 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 helicase Lactobacillus zeae LGG_01044|rhe|ATP-dependent; #N/A

3733  hypothetical protein 18 202 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Enterococcus faecium #N/A

3734
 phosphoenolpyruvate-dependent sugarphosphotransferase 

system EIID, probable fructose
17 273 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

PTS N-acetylglucosamine 

transporter subunit IIABC 
Lactobacillus paracasei #N/A

3735  ABC transporter ATP-binding protein 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
peptide ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_00490|lolD|ABC; #N/A

3736  NLP/p40 40 416 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00031|p40|Surface; #N/A

3737  Beta-glucuronidase (EC 3.2.1.31)/EC number=3.2.1.31 40 603 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-glucuronidase Lactobacillus zeae #N/A

3738  FIG00743194: hypothetical protein 40 85 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02360|LGG_02360|Conserved; #N/A

3739  FIG00747150: hypothetical protein 40 438 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS cellobiose transporter subunit 

IIC 
Lactobacillus zeae LGG_00320|pts|PTS; #N/A

3740  hypothetical protein 5 67 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 #N/A #N/A

3741  hypothetical protein 12 359 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3742
 FIG131328: Predicted ATP-dependent endonucleaseof the 

OLD family
4 547 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein RUM_08090 

Ruminococcus champanellensis 

18P13
#N/A

3743  FIG00743062: hypothetical protein 40 95 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01701|LGG_01701|Conserved; #N/A

3744  fhu operon transcription regulator 40 294 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fhu operon transcription regulator Lactobacillus paracasei LGG_01229|hypR|Transcriptional; #N/A

3745  FIG00747436: hypothetical protein 40 356 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCABL_24240 Lactobacillus casei BL23 LGG_02244|LGG_02244|Conserved; #N/A



3746  hypothetical protein 15 48 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 hypothetical protein LBCZ_1448 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3747  FIG00744395: hypothetical protein 40 83 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lbuc_0263 
Lactobacillus buchneri NRRL B-

30929
LGG_01073|LGG_01073|Putative; #N/A

3748
 Glycerol-3-phosphate ABC transporter,periplasmic glycerol-3-

phosphate-binding protein (TC
40 457 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

sugar ABC transporter periplasmic 

protein 
Lactobacillus casei ATCC 334 LGG_02768|ugpB|ABC; #N/A

3749
 Phosphoribosylaminoimidazole carboxylase ATPasesubunit 

(EC 4.1.1.21)
40 369 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoribosylaminoimidazole 

carboxylase 
Lactobacillus zeae

LGG_01078|purK|Phosphoribosylaminoimid

azole;
#N/A

3750
 ABC-type multidrug transport system, ATPase andpermease 

components
21 537 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter, atpase and 

permease components 
Lactobacillus crispatus ST1 #N/A

3751  Aryl-alcohol dehydrogenase related enzyme 40 309 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Protein IolS Lactobacillus paracasei LGG_02833|iolS|Aldo/keto; #N/A

3752  hypothetical protein 23 229 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 rhomboid family S54 peptidase Lactobacillus casei #N/A

3753  Iron-sulfur cluster assembly protein SufB 40 478 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Fe-S cluster assembly protein SufB Lactobacillus zeae LGG_01203|sufB|Fe-S; #N/A

3754
 Deoxyadenosine kinase (EC 2.7.1.76) /Deoxyguanosine kinase 

(EC 2.7.1.113)
40 242 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 deoxynucleoside kinase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01222|dgk|Deoxynucleoside; #N/A

3755  hypothetical protein 18 49 #N/A 0 0 0 0 1 1 1 0 1 0 0 0 0 0 1 1 0 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 #N/A #N/A

3756
 Oligopeptide transport system permease proteinOppB (TC 

3.A.1.5.1)
40 307 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

oligopeptide transport system 

permease OppB 
Lactobacillus casei W56 LGG_02065|oppB|ABC; #N/A

3757  hypothetical protein 40 65 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_02929|LGG_02929|Putative; #N/A

3758
 Manganese-dependent protein-tyrosinephosphatase (EC 

3.1.3.48)
40 255 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tyrosine protein phosphatase Lactobacillus zeae LGG_02036|wzb|Capsular; #N/A

3759  hypothetical protein 10 363 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 hypothetical membrane protein Lactobacillus plantarum #N/A

3760  dTDP-rhamnosyl transferase RfbF (EC 2.-.-.-) 10 272 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 dTDP-rhamnosyl transferase RfbF Lactobacillus casei #N/A

3761
 membrane protein involved in the export ofO-antigen, teichoic 

acid lipoteichoic acids
12 463 #N/A 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus parabrevis #N/A

3762  Flavodoxin 40 251 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 flavodoxin 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00221|fldA|Flavodoxin #N/A

3763  hypothetical protein 14 41 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 abortive phage infection protein Lactobacillus pentosus #N/A

3764  FIG00748281: hypothetical protein 40 377 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00208|LGG_00208|Conserved; #N/A

3765  Phenylalanyl-tRNA synthetase alpha chain (EC6.1.1.20) 40 356 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phenylalanyl-tRNA synthetase 

subunit alpha 
Lactobacillus casei ATCC 334 LGG_01718|pheS|Phenylalanyl-tRNA; #N/A

3766  FIG00748062: hypothetical protein 40 95 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01971|LGG_01971|Conserved; #N/A

3767  hypothetical protein 10 47 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 1 0 1 1 1 0 0 0 1 0 1 0 #N/A #N/A

3768  RecD-like DNA helicase YrrC 40 853 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
exodeoxyribonuclease V alpha 

subunit 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3769  Antitoxin of toxin-antitoxin stability system 21 89 #N/A 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 prevent-host-death family protein Lactobacillus paracasei #N/A

3770  contains glycosyl transferase family 8 domain 40 318 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
lipopolysaccharide biosynthesis 

glycosyltransferase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00999|arbY|Lipopolysaccharide; #N/A

3771  Transport ATP-binding protein CydC 40 575 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cytochrome D ABC transporter ATP-

binding and permease components 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02205|cydD|ABC; #N/A

3772  Transport ATP-binding protein CydD 40 580 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cysteine ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_02206|cydC|ABC; #N/A

3773  FIG00750795: hypothetical protein 36 71 #N/A 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_00389|LGG_00389|Putative; #N/A

3774  Lj928 prophage protein 5 490 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein Bacillus acidiproducens #N/A

3775  Prophage Lp1 protein 51 5 237 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 hypothetical protein Bacillus cereus #N/A

3776  phage tail length tape-measure protein 11 1630 #N/A 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 0 0 0 1 1 1 1 0 1 0 0
Phage tail length tape-measure 

protein 
Lactobacillus paracasei #N/A

3777  phage capsid and scaffold 15 128 #N/A 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1
phage-related head-to-tail joining 

protein 
Lactobacillus paracasei #N/A

3778  putative sugar phosphotransferase component IIB 26 103 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pentitol phosphotransferase 

enzyme II, B component 
Lactobacillus casei BL23 #N/A

3779  phage terminase, large subunit 18 570 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 large terminase subunit Lactobacillus phage Lrm1 #N/A

3780  unknown 12 69 #N/A 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 0 0 hypothetical protein Lactobacillus phage Lc-Nu #N/A

3781  hypothetical protein 2 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

3782
 PTS system, trehalose-specific IIB component(EC 2.7.1.69) / 

PTS system, trehalose-specific IIC
40 666 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 beta-glucosides PTS, EIIABC Lactobacillus casei BL23 LGG_00603|treB|PTS; #N/A

3783  polysaccharide biosynthesis protein CpsM 23 246 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3784  Putative O-unit flippase 23 479 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 exopolysaccharide synthesis protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3785  Peroxide stress regulator PerR, FUR family 40 146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
peptide ABC transporter substrate-

binding protein 
Lactobacillus paracasei LGG_00831|perR|Transcriptional; #N/A

3786  hypothetical protein 34 47 #N/A 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3787  D-3-phosphoglycerate dehydrogenase (EC1.1.1.95) 17 325 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2-hydroxyacid dehydrogenase Lactobacillus salivarius #N/A

3788  Protein export cytoplasm protein SecA2 ATPase 31 1023 #N/A 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
preprotein translocase subunit 

SecA 
Lactobacillus casei str. Zhang LGG_01063|LGG_01063|Conserved; #N/A

3789  Glycerol uptake facilitator protein 40 235 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycerol transporter Lactobacillus zeae LGG_00642|glpF|Glycerol; #N/A

3790  FIG00745092: hypothetical protein 40 99 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00711|LGG_00711|Conserved; #N/A

3791  FIG00744595: hypothetical protein 40 157 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_07820 Lactobacillus casei W56 LGG_00702|LGG_00702|Conserved; #N/A

3792
 Phospho-N-acetylmuramoyl-pentapeptide-transferase (EC 

2.7.8.13)
40 321 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phospho-N-acetylmuramoyl-

pentapeptide-transferase 
Lactobacillus zeae

LGG_01281|mraY|Phospho-N-

acetylmuramoyl-pentapeptide-;
#N/A

3793  hypothetical protein 13 54 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 1 0 0 #N/A #N/A

3794  Putative inner membrane protein 40 231 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_02710|LGG_02710|Conserved; #N/A

3795  hypothetical protein 21 63 #N/A 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 1 1 0 #N/A #N/A

3796  FIG00744451: hypothetical protein 40 49 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2434 Lactobacillus casei ATCC 334 LGG_02427|LGG_02427|Conserved; #N/A

3797  hypothetical protein 19 58 #N/A 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3798  LSU ribosomal protein L1p (L10Ae) 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L1 Lactobacillus zeae LGG_02288|rplA|LSU/50S; #N/A

3799  Biotin-protein ligase (EC 6.3.4.15) / Biotinoperon repressor 40 248 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 biotin operon repressor 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3800  Predicted multitransmembrane protein 40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00802|LGG_00802|Conserved; #N/A

3801
 Poly(glycerol-phosphate)alpha-glucosyltransferase (EC 

2.4.1.52)
40 538 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glycosyl transferases group 1 family 

protein 
Lactobacillus paracasei LGG_00349|yohH|Poly(Glycerol-phosphate); #N/A

3802  FIG146262: hypothetical protein 40 266 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 UPF0135 protein, partial Lactobacillus paracasei LGG_01509|LGG_01509|NIF3-related; #N/A

3803  FIG00745626: hypothetical protein 40 447 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00861|LGG_00861|Conserved; #N/A

3804  NUDIX family hydrolase 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NUDIX family hydrolase Lactobacillus paracasei
LGG_00855|LGG_00855|Phosphohydrolase,

;
#N/A

3805  FIG00750064: hypothetical protein 12 833 #N/A 0 0 1 1 0 0 0 0 1 1 1 0 1 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 phage tail assembly Lactobacillus casei LGG_01139|LGG_01139|Phage-related; #N/A

3806  putative head-tail joining protein 18 109 #N/A 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1
phage-related head-tail joining 

protein 
Lactobacillus paracasei #N/A

3807  hypothetical protein 3 72 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3808  hypothetical protein 9 72 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 peptidase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3809  FIG00750939: hypothetical protein 40 512 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01245|LGG_01245|Conserved; #N/A

3810  hypothetical protein 14 805 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus coryniformis #N/A

3811
 Redox-sensitive transcriptional regulator(AT-rich DNA-binding 

protein)
40 221 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

redox-sensing transcriptional 

repressor Rex 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01260|rex|Redox-sensing; #N/A

3812  Universal stress protein family 40 166 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 universal stress protein UspA Lactobacillus zeae LGG_01208|usp|Universal; #N/A

3813
 L-proline glycine betaine ABC transport systempermease 

protein ProV (TC 3.A.1.12.1)
40 319 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter ATP-binding 

protein 
Lactobacillus zeae #N/A

3814  prophage Lp3 protein 18 33 523 #N/A 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 phage protein Lactobacillus casei LGG_02901|LGG_02901|Phage-related; #N/A

3815  Maltodextrin glucosidase (EC 3.2.1.20)/EC number=3.2.1.20 17 749 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-glucosidase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3816  hypothetical protein 18 37 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3817  hypothetical protein 40 82 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_0137 Lactobacillus casei str. Zhang LGG_02790|LGG_02790|Conserved; #N/A

3818
 Substrate-specific component PdxT of predictedpyridoxine ECF 

transporter
40 182 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_00594|LGG_00594|Putative; #N/A

3819  FIG145533: Methyltransferase (EC 2.1.1.-) 40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SAM-dependent methyltransferase Lactobacillus zeae LGG_01733|yqeM|Methyltransferase #N/A

3820
 tRNA pseudouridine synthase B (EC 4.2.1.70)/EC 

number=4.2.1.70
40 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tRNA pseudouridine synthase B Lactobacillus zeae LGG_01609|truB|tRNA; #N/A

3821  hypothetical protein 8 45 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3822  NAD-dependent protein deacetylase of SIR2family 40 230 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 NAD-dependent deacetylase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02593|npdA|NAD-dependent; #N/A

3823  Transcriptional regulator, MarR family 40 180 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MarR family transcriptional 

regulator 
Lactobacillus zeae LGG_02127|LGG_02127|Transcriptional; #N/A

3824  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 #N/A #N/A

3825  hypothetical protein 2 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 #N/A #N/A

3826  FIG00749021: hypothetical protein 40 164 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02232|LGG_02232|Conserved; #N/A

3827  hypothetical protein 8 37 #N/A 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 #N/A #N/A

3828  FIG00747050: hypothetical protein 40 419 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_00962|natB|ABC; #N/A

3829  hypothetical protein 5 49 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 1 0 0 0 0 #N/A #N/A

3830  hypothetical protein 6 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 #N/A #N/A

3831  transcription regulator 19 569 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 transcription regulator Lactobacillus paracasei #N/A

3832  Cellobiose phosphotransferase system YdjC-likeprotein 12 260 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 hypothetical protein Lactococcus garvieae #N/A

3833  putative hydrolase YitU 19 267 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 Hydrolase, HAD superfamily Lactobacillus casei LOCK919 #N/A

3834  Transport protein SgaT, putative 19 437 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 Putative integral membrane protein Lactobacillus casei LOCK919 #N/A

3835  RecA protein 40 395 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 protein recA Lactobacillus casei BL23 LGG_00889|recA|Protein; #N/A

3836  Ribosomal-protein-S5p-alanineacetyltransferase 40 242 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 acetyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393

LGG_01901|LGG_01901|Ribosomal-protein-

S5-alanine;
#N/A

3837  hypothetical protein 3 46 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 #N/A #N/A

3838  FIG00752295: hypothetical protein 23 92 #N/A 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 0 0 0 0 hypothetical protein Lactobacillus zeae LGG_02887|LGG_02887|Putative; #N/A



3839  Surface antigen NLP/p60 40 399 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02016|LGG_02016|Surface; #N/A

3840
 phosphoenolpyruvate-dependent sugarphosphotransferase 

system EIIA, probable mannose
40 126 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 PTS fructose transporter subunit IIA Lactobacillus zeae LGG_00340|manA|PTS; #N/A

3841  Alpha-L-Rha alpha-1,3-L-rhamnosyltransferase(EC 2.4.1.-) 10 339 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0
alpha-L-Rha alpha-1,3-L-

rhamnosyltransferase 
Lactobacillus casei #N/A

3842  WaaG-like sugar transferase 10 359 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 putative glucose transferase Lactobacillus casei #N/A

3843
 Predicted L-lactate dehydrogenase, Iron-sulfurcluster-binding 

subunit YkgF
40 494 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 iron-sulfur cluster binding protein 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02070|ykgF|Iron-sulfur; #N/A

3844  LSU ribosomal protein L7/L12 (P1/P2) 40 122 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L7/L12 Lactobacillus zeae #N/A

3845  Preprotein translocase secY subunit (TC3.A.5.1.1) 40 440 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
preprotein translocase subunit 

SecY 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02467|secY|Preprotein; #N/A

3846  4-oxalocrotonate tautomerase (EC 5.3.2.-) 40 63 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4-oxalocrotonate tautomerase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01506|nahJ|4-oxalocrotonate; #N/A

3847  FIG00742606: hypothetical protein 40 318 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01502|LGG_01502|Conserved; #N/A

3848  Subtilisin-like serine protease 25 756 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 serine protease Lactobacillus zeae #N/A

3849  Isoaspartyl aminopeptidase (EC 3.4.19.5) @Asp-X dipeptidase 40 320 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Isoaspartyl aminopeptidase (Asp-X 

dipeptidase) 
Lactobacillus paracasei LGG_02737|asnA|Asparaginase #N/A

3850  oligogalacturonide transporter 14 536 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 oligogalacturonide transporter Lactobacillus zeae #N/A

3851  Cyanate permease 40 396 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cyanate permease Lactobacillus zeae LGG_02832|LGG_02832|Transporter,; #N/A

3852  Transcriptional regulator, xre family 40 291 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus zeae LGG_02842|LGG_02842|Transcriptional; #N/A

3853
 ABC-type polar amino acid transport system,ATPase 

component
40 248 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

peptide ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_02849|glnQ|ABC; #N/A

3854  Predicted Integral membrane protein 40 238 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02853|LGG_02853|Conserved; #N/A

3855  FIG00752018: hypothetical protein 23 593 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3856  FIG00744198: hypothetical protein 40 58 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02916|LGG_02916|Conserved; #N/A

3857  FIG00750471: hypothetical protein 40 64 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_0196 Lactobacillus casei ATCC 334 LGG_00223|LGG_00223|Conserved; #N/A

3858  FIG00753733: hypothetical protein 40 158 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00206|LGG_00206|Conserved; #N/A

3859
 ABC-type antimicrobial peptide transportsystem, permease 

component
40 602 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_01985|LGG_01985|ABC; #N/A

3860  Manganese transport protein MntH 40 454 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 manganese transporter Lactobacillus zeae LGG_01981|mntH|Mn2; #N/A

3861  Sialic acid utilization regulator, RpiR family 40 263 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator Lactobacillus zeae LGG_00094|LGG_00094|Putative; #N/A

3862  FIG00751668: hypothetical protein 40 302 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC multidrug transporter ATPase 

component 
Granulicatella elegans LGG_00028|LGG_00028|ABC; #N/A

3863  FIG00743025: hypothetical protein 40 691 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide ABC transporter permease Lactobacillus zeae LGG_01795|LGG_01795|ABC; #N/A

3864  Substrate-specific component ThiT of thiaminECF transporter 40 201 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 thiamine transporter ThiT Lactobacillus zeae LGG_01815|LGG_01815|Proton-coupled; #N/A

3865  Site-specific tyrosine recombinase 40 298 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 tyrosine recombinase XerC Lactobacillus zeae LGG_01413|xerC|Tyrosine; #N/A

3866  conserved domain protein 13 303 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 hypothetical protein Lactobacillus casei #N/A

3867  Translation elongation factor Tu 40 398 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 translation elongation factor Tu Lactobacillus paracasei LGG_01342|tuf|Elongation; #N/A

3868  Rep protein 15 281 #N/A 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Salinicoccus carnicancri #N/A

3869  Peptide deformylase (EC 3.5.1.88)/EC number=3.5.1.88 40 184 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide deformylase Lactobacillus zeae LGG_01315|def|Peptide; #N/A

3870  hypothetical protein 12 38 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0 1 1 #N/A #N/A

3871  D-3-phosphoglycerate dehydrogenase (EC1.1.1.95) 26 332 #N/A 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
D-isomer specific 2-hydroxyacid 

dehydrogenase, NAD binding 

domain protein 

Lactobacillus paracasei #N/A

3872
 Substrate-specific component ThiW of predictedthiazole ECF 

transporter
39 166 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1

substrate-specific component of 

predicted thiazole ECF transporter 
Lactobacillus paracasei LGG_00367|thiW|Hydroxyethylthiazole; #N/A

3873
 Transcription regulator [containsdiacylglycerol kinase catalytic 

domain]
40 344 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative lipid kinase 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01021|yerQ|Diacylglycerol; #N/A

3874
 Type I restriction-modification system,restriction subunit R (EC 

3.1.21.3)
6 1055 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0

Type I restriction-modification 

system, restriction subunit R 
Lactobacillus paracasei #N/A

3875  FIG000506: Predicted P-loop-containing kinase 40 295 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ATPase P Lactobacillus zeae #N/A

3876  FIG00745581: hypothetical protein 18 458 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3877
 Cell division transporter, ATP-binding proteinFtsE (TC 

3.A.5.1.1)
40 228 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

cell-division associated ABC 

transporter ATP-binding component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_00901|ftsE|Cell; #N/A

3878  Glycerol uptake facilitator protein 40 243 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycerol uptake facilitator protein Lactobacillus casei BL23 LGG_00784|glpF|Glycerol; #N/A

3879  Uridine kinase (EC 2.7.1.48) [C1]/EC number=2.7.1.48 40 212 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 uridine kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01714|udk|Uridine; #N/A

3880  transporter associated with VraSR 40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_01712|LGG_01712|Conserved; #N/A

3881  LSU ribosomal protein L21p 40 103 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L21 Lactobacillus casei ATCC 334 LGG_01690|rplU|LSU/50S; #N/A

3882  Hemolysins and related proteins containing CBSdomains 40 455 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01826|hlyX|CBS; #N/A

3883  Transcription termination protein NusA 40 404 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcription elongation factor NusA Lactobacillus zeae LGG_01615|nusA|Transcription; #N/A

3884  LSU ribosomal protein L15p (L27Ae) 40 146 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L15 Lactobacillus casei ATCC 334 LGG_02468|rplO|LSU/50S; #N/A

3885  hypothetical protein 3 165 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

3886  hypothetical protein 5 43 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1 #N/A #N/A

3887
 Cystathionine beta-lyase (EC 4.4.1.8) (CBL)(Beta-

cystathionase) (Cysteine lyase) / Maltose regulon
19 390 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 Protein MalY Lactobacillus casei W56 #N/A

3888  ABC transporter, ATP-binding protein 40 297 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 multidrug ABC transporter ATPase Lactobacillus zeae LGG_01240|yvfR|ABC; #N/A

3889
 Probable L-ascorbate-6-phosphate lactonase UlaG(EC 3.1.1.-) 

(L-ascorbate utilization protein G)
19 359 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0

putative L-ascorbate-6-phosphate 

lactonase UlaG 
Lactobacillus casei LOCK919 #N/A

3890  L-sorbose 1-phosphate reductase (EC 1.1.1.-) 23 412 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L-sorbose 1-phosphate reductase Lactobacillus casei W56 #N/A

3891  FIG00748020: hypothetical protein 30 261 #N/A 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei #N/A

3892  FIG00754519: hypothetical protein 23 303 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3893  Transcriptional regulator, MerR family 40 104 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 XRE family transcriptional regulator Lactobacillus zeae LGG_02060|bcnIC|Transcriptional; #N/A

3894  Sua5 YciO YrdC YwlC family protein 40 340 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 translation factor Sua5 Lactobacillus zeae LGG_01173|sua|Sua5/YciO/YrdC/YwlC; #N/A

3895  hypothetical protein 4 62 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3896
 DNA polymerase III alpha subunit (EC 2.7.7.7)/EC 

number=2.7.7.7
40 1484 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase III alpha subunit 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01617|polC|DNA; #N/A

3897  Translation elongation factor Ts 40 293 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 elongation factor Ts 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01627|tsf|Protein; #N/A

3898  ABC transporter, ATP-binding and permeaseprotein 40 600 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_01634|mdlB|ABC; #N/A

3899  Oligopeptide transport ATP-binding protein OppD(TC 3.A.1.5.1) 40 350 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 peptide ABC transporter ATPase Lactobacillus zeae LGG_01656|oppD|ABC; #N/A

3900  FIG00750619: hypothetical protein 40 47 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_0685 Lactobacillus casei ATCC 334 LGG_00673|LGG_00673|Conserved; #N/A

3901
 Phosphotransferase system,mannose/fructose-specific 

component IIA
5 142 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 PTS system IIA component 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3902
 COG0488: ATPase components of ABC transporterswith 

duplicated ATPase domains
40 547 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

heme ABC transporter ATP-binding 

protein 
Lactobacillus zeae LGG_00638|ybiT|ABC; #N/A

3903  Carbonic anhydrase 40 215 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 carbonic anhydrase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00624|cah|Carbonic; #N/A

3904  FIG00744601: hypothetical protein 40 135 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative membrane protein Lactobacillus paracasei LGG_00619|LGG_00619|Conserved; #N/A

3905  Histidine transport protein (permease) 40 463 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 amino acid transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3906  hypothetical protein 2 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3907  cell surface protein precursor 40 340 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 cell surface protein Lactobacillus paracasei LGG_00577|LGG_00577|Cell; #N/A

3908  FIG00750091: hypothetical protein 23 38 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3909  Transcriptional regulator, MerR family 40 144 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00540|merR|Transcriptional; #N/A

3910  Transcriptional regulator, ArsR family 4 200 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus paracasei #N/A

3911  hypothetical protein 40 92 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein, partial Lactobacillus paracasei LGG_01494|LGG_01494|Putative; #N/A

3912  RNA polymerase sigma factor RpoD 40 416 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RNA polymerase sigma factor 

RpoD 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_01511|rpoD|RNA; #N/A

3913  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 40 159 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_2048 Lactobacillus casei str. Zhang #N/A

3914  Ribosomal protein L11 methyltransferase (EC2.1.1.-) 40 316 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ribosomal protein L11 

methyltransferase 
Lactobacillus casei LGG_01572|prmA|Ribosomal; #N/A

3915  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3916
 DNA polymerase III beta subunit (EC 2.7.7.7)/EC 

number=2.7.7.7
40 434 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA polymerase III subunit beta Lactobacillus paracasei LGG_00002|dnaN|DNA; #N/A

3917  hypothetical protein 2 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3918  CAAX amino terminal protease family 15 303 #N/A 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 CAAX amino terminal protease 
Lactobacillus paracasei subsp. 

paracasei 8700:2
LGG_00023|LGG_00023|Metal-dependent; #N/A

3919  hypothetical protein 4 43 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3920  hypothetical protein 2 67 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3921  hypothetical protein 8 62 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

3922  hypothetical protein 5 44 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 PemK-like protein 1 domain protein Lactobacillus parafarraginis #N/A

3923  hypothetical protein SAV1839 40 143 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01779|LGG_01779|Conserved; #N/A

3924  Dihydroorotate dehydrogenase, catalytic subunit(EC 1.3.3.1) 40 313 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 dihydroorotate dehydrogenase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01789|pyrD|Dihydroorotate; #N/A

3925  Monooxygenase 40 167 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01794|LGG_01794|Monooxygenase #N/A

3926
 Response regulator receiver:Transcriptionalregulatory protein, 

C-terminal
40 345 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 response regulator Lactobacillus casei BL23 #N/A

3927  permease of the major facilitator superfamily 40 467 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 transporter protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01933|LGG_01933|Transporter,; #N/A

3928  predicted ORF 40 68 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LBCZ_1448 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01976|LGG_01976|Conserved; #N/A

3929  hypothetical protein 16 43 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

3930  FIG00750644: hypothetical protein 40 84 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 AbrB family transcriptional regulator Lactobacillus paracasei LGG_02788|LGG_02788|Transcriptional; #N/A

3931  transcription regulator 7 102 #N/A 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 ArsR family transcriptional regulator Lactobacillus farciminis #N/A

3932  hypothetical protein 2 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A



3933  Ascorbate-specific PTS system, EIIB component(EC 2.7.1.69) 40 97 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PTS system galactitol-specific 

transporter subunit IIB 
Lactobacillus casei ATCC 334 LGG_02730|sgaB|PTS; #N/A

3934  FIG00750767: hypothetical protein 40 256 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transcriptional regulator, RpiR 

family 
Lactobacillus paracasei LGG_02704|LGG_02704|Transcriptional; #N/A

3935  Polyphosphate kinase (EC 2.7.4.1)/EC number=2.7.4.1 40 720 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 polyphosphate kinase Lactobacillus zeae LGG_02600|ppk|Polyphosphate; #N/A

3936  FIG00751303: hypothetical protein 24 78 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

3937  transport protein 6 456 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 major facilitator transporter Lactobacillus zeae #N/A

3938  membrane protein 40 347 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02159|LGG_02159|Conserved; #N/A

3939  PTS system, galactitol-specific IIC component(EC 2.7.1.69) 11 450 #N/A 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1
PTS galactitol transporter subunit 

IIC 
Lactobacillus zeae #N/A

3940  ABC transporter, ATP-binding protein 14 462 #N/A 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system mannose/fructose/N-

acetylgalactosamine-specific 

transporter subunit IID 

Lactobacillus casei ATCC 334 LGG_02612|LGG_02612|Putative; #N/A

3941  FIG00743440: hypothetical protein 40 68 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_02361|LGG_02361|Conserved; #N/A

3942  FIG00743133: hypothetical protein 40 80 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_1394 Lactobacillus casei ATCC 334 LGG_01404|LGG_01404|Conserved; #N/A

3943  FIG00743178: hypothetical protein 40 336 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01385|LGG_01385|Conserved; #N/A

3944  FIG00743721: hypothetical protein 40 98 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00179|LGG_00179|Conserved; #N/A

3945  FIG00742253: hypothetical protein 40 160 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hydrocarbon binding protein Lactobacillus zeae LGG_00781|yslB|Hydrocarbon; #N/A

3946  hypothetical protein 2 66 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3947  Aryl-alcohol dehydrogenase related enzyme 40 335 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative oxidoreductase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02630|yghZ|Aldo/keto; #N/A

3948  tRNA (cytosine34-2'-O-)-methyltransferase (EC2.1.1.-) 40 169 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative rRNA methyltransferase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00878|cspR|RNA; #N/A

3949  Protein export cytoplasm protein SecA ATPase 40 787 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
preprotein translocase subunit 

SecA 
Lactobacillus zeae LGG_00899|secA|Protein; #N/A

3950  ABC transporter ATP-binding protein 25 221 #N/A 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATPase component of an ABC 

superfamily antimicrobial peptide 

transporter 

Lactobacillus paracasei #N/A

3951  FIG00745703: hypothetical protein 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae #N/A

3952  Phosphoglycerate mutase family 40 229 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphoglycerate mutase Lactobacillus casei ATCC 334 LGG_02635|yjhF|Phosphoglycerate; #N/A

3953  hypothetical protein 40 112 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00947|LGG_00947|Conserved; #N/A

3954
 Dihydrolipoamide acetyltransferase component ofpyruvate 

dehydrogenase complex (EC 2.3.1.12)
40 551 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

pyruvate dehydrogenase complex, 

Dihydrolipoamide acetyltransferase 

component 

Lactobacillus paracasei LGG_01322|pdhC|Pyruvate; #N/A

3955  hypothetical protein 5 43 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 #N/A #N/A

3956  PTS system, galactitol-specific IIC component(EC 2.7.1.69) 18 449 #N/A 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS galactitol transporter subunit 

IIC 
Lactobacillus zeae LGG_00343|gatC|PTS; #N/A

3957  Aminopeptidase YpdF (MP-, MA-, MS-, AP-, NP-specific) 40 380 #N/A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 aminopeptidase Lactobacillus zeae LGG_00352|ypdF|Aminopeptidase; #N/A

3958  FIG00742721: hypothetical protein 40 301 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_01341|LGG_01341|Conserved; #N/A

3959  hypothetical protein 7 48 #N/A 0 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3960  FIG00747463: hypothetical protein 40 153 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phage tail protein Lactobacillus zeae LGG_01980|yjhE|Conserved; #N/A

3961  Modification methylase 2 409 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA-cytosine methyltransferase Anaerococcus vaginalis #N/A

3962  hypothetical protein 2 781 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Streptococcus mutans #N/A

3963
 Chain A, Ecorv Restriction EndonucleaseC-Terminal Deletion 

MutantGATATCCA2+
2 279 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 type II restriction endonuclease Streptococcus mitis #N/A

3964
 Modification methylase EcoRV (EC 2.1.1.72)(Adenine-specific 

methyltransferase EcoRV) (M.EcoRV)
2 334 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA adenine methylase Eubacteriaceae bacterium CM2 #N/A

3965  FIG00743948: hypothetical protein 38 1203 #N/A 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 extracellular protein Lactobacillus paracasei LGG_01953|LGG_01953|Conserved; #N/A

3966  hypothetical protein 2 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3967  Glycosyltransferase related enzyme 40 348 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glycosyl transferase family 2 Lactobacillus zeae #N/A

3968  Phosphomevalonate kinase (EC 2.7.4.2)/EC number=2.7.4.2 40 391 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 phosphomevalonate kinase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01061|mvaK|Phosphomevalonate; #N/A

3969  FIG00751042: hypothetical protein 40 214 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus casei LGG_01070|LGG_01070|Conserved; #N/A

3970  glucose uptake protein 40 285 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glucose uptake protein Lactobacillus casei LGG_01084|glcU|Glucose; #N/A

3971  hypothetical protein 6 68 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei LGG_01087|LGG_01087|Putative; #N/A

3972  Putative uncharacterized protein 18 140 #N/A 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein BN194_12690 Lactobacillus casei W56 LGG_01094|LGG_01094|Conserved; #N/A

3973  FIG00751880: hypothetical protein 3 52 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

3974  phage anti-repressor protein 2 243 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 phage anti-repressor protein Lactobacillus paracasei #N/A

3975  hypothetical protein 23 42 #N/A 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus casei LGG_01101|LGG_01101|Conserved; #N/A

3976  hypothetical protein 16 75 #N/A 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei LGG_01102|LGG_01102|Conserved; #N/A

3977
 Recombinational DNA repair protein RecT(prophage 

associated)
21 291 #N/A 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 RecT family protein Lactobacillus paracasei LGG_01104|LGG_01104|RecT; #N/A

3978  hypothetical protein 2 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

3979  FIG00743441: hypothetical protein 18 201 #N/A 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 Major tail protein Lactobacillus paracasei LGG_01134|LGG_01134|Phage-related; #N/A

3980  Niacin transporter NiaP 40 407 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 major facilitator transporter Lactobacillus zeae LGG_02281|yceI|Transporter,; #N/A

3981
 Manganese ABC transporter, inner membranepermease 

protein SitD
40 297 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 membrane protein Lactobacillus zeae LGG_02420|mtsC|ABC; #N/A

3982  hypothetical protein 3 357 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus oris #N/A

3983  hypothetical protein 9 114 #N/A 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lrm1_gp38 Lactobacillus phage Lrm1 #N/A

3984  hypothetical protein 2 262 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 abortive infection protein Lactobacillus zeae #N/A

3985
 ABC-type antimicrobial peptide transportsystem, ATPase 

component
40 258 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABC transporter ATP-binding 

component 

Lactobacillus casei subsp. casei 

ATCC 393
LGG_02859|LGG_02859|ABC; #N/A

3986  Transcriptional regulator, LysR family 22 308 #N/A 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus paracasei LGG_00177|LGG_00177|Transcriptional; #N/A

3987  FIG00745671: hypothetical protein 40 98 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein BN194_01420 Lactobacillus casei W56 LGG_00165|LGG_00165|Conserved; #N/A

3988  FIG00752962: hypothetical protein 40 83 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LCAZH_0155 Lactobacillus casei str. Zhang LGG_00147|LGG_00147|Conserved; #N/A

3989  Replicative DNA helicase (EC 3.6.1.-)[SA14-24] 40 461 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DNA helicase Lactobacillus zeae LGG_00123|dnaB|Replicative; #N/A

3990
 UDP-N-acetylmuramoylalanyl-D-glutamyl-2,6-diaminopimelate--

D-alanyl-D-alanine ligase (EC 6.3.2.10)
40 463 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

UDP-N-acetylmuramoyl-tripeptide--

D-alanyl-D-alanine ligase 
Lactobacillus zeae

LGG_02539|murF|UDP-N-acetylmuramoyl-

tripeptide--D-alanyl-D-;
#N/A

3991  Acetyltransferase, GNAT family 24 162 #N/A 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 GCN5 family acetyltransferase Lactobacillus zeae LGG_02199|LGG_02199|Putative; #N/A

3992  FIG00742206: hypothetical protein 40 141 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein LSEI_2196 Lactobacillus casei ATCC 334 LGG_02197|LGG_02197|Conserved; #N/A

3993  Heptaprenyl diphosphate synthase component II(EC 2.5.1.30) 40 312 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 octaprenyl-diphosphate synthase Lactobacillus zeae LGG_02182|ispB|Octaprenyl-diphosphate; #N/A

3994  FIG00743679: hypothetical protein 40 354 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 metallophosphoesterase Lactobacillus zeae
LGG_02180|LGG_02180|Metallophosphoest

erase
#N/A

3995
 Phosphoribosylformylglycinamidine synthase,PurS subunit (EC 

6.3.5.3)
40 86 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

phosphoribosylformylglycinamidine 

synthase PurS component 

Lactobacillus casei subsp. casei 

ATCC 393

LGG_01811|purS|Phosphoribosylformylglyci

namidine;
#N/A

3996  Orf96 12 109 #N/A 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 hypothetical protein Lactobacillus phage Lc-Nu #N/A

3997 spcA/B operon 28 431 #N/A 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_01588|LGG_01588|Putative; #N/A

3998  Cytochrome d ubiquinol oxidase subunit I (EC1.10.3.-) 40 807 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cytochrome D ubiquinol oxidase 

subunit I 
Lactobacillus zeae #N/A

3999  FIG00749520: hypothetical protein 40 234 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus zeae LGG_00203|LGG_00203|Conserved; #N/A

4000  Predicted dinucleotide-binding enzyme 40 206 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative dinucleotide-binding protein 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_00239|pks|NADP; #N/A

4001  Transcriptional regulator, xre family protein 22 291 #N/A 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_02327|LGG_02327|Transcriptional; #N/A

4002  hypothetical protein 2 64 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4003  hypothetical protein 4 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4004  LSU ribosomal protein L16p (L10e) 40 144 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L16 Lactobacillus casei ATCC 334 LGG_02480|rplP|LSU/50S; #N/A

4005  phage tail length tape-measure protein 1 1530 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 prophage pi3 protein 14 Lactobacillus paracasei #N/A

4006  FIG00745879: hypothetical protein 1 1503 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PblB, putative Lactobacillus casei W56 #N/A

4007  FIG00753307: hypothetical protein 1 1241 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4008  hypothetical protein 1 1082 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4009  phage tail length tape-measure protein 1 998 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage tape measure Lactobacillus casei LOCK919 #N/A

4010  phage tail length tape-measure protein 1 990 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Phage tail length tape-measure 

protein 
Lactobacillus paracasei #N/A

4011  hypothetical protein 1 958 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 type VII secretion protein EsaA Lactobacillus murinus #N/A

4012  glycosyl hydrolase 53( EC:3.2.1.89 ) 1 950 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 L,D-transpeptidase Lactobacillus casei #N/A

4013  phage tail length tape-measure protein 6 897 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 tape measure protein Lactobacillus phage A2 #N/A

4014
 Type I restriction-modification system,restriction subunit R (EC 

3.1.21.3)
1 884 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DEAD/DEAH box helicase Lactobacillus coryniformis #N/A

4015  putative cytoplasmic protein 1 844 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PglZ domain protein Lactobacillus fermentum F-6 #N/A

4016  hypothetical protein 1 842 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein SSUST1_0043 Streptococcus suis ST1 #N/A

4017  Surface antigen p40 1 825 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 TrsG protein Lactobacillus paracasei #N/A

4018  FIG00629370: hypothetical protein 1 818 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4019  virulence-associated E 1 740 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 prophage Lp3 protein 8, helicase Lactobacillus pentosus MP-10 #N/A

4020  relaxase Mob DEI 1 735 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 relaxase Lactobacillus casei #N/A

4021  putative type II restriction enzyme methylasesubunit 1 723 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative type II restriction enzyme 

methylase subunit 
Lactobacillus casei #N/A

4022  hypothetical protein 1 702 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2097 
Lactobacillus casei LOCK919 #N/A

4023  hypothetical protein 1 696 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_01620 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4024  hypothetical protein 1 678 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein Lactobacillus fermentum #N/A

4025  hypothetical protein 1 669 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SMC domain-containing protein Lactobacillus paracasei #N/A

4026
 Putative phage-related 1,4-beta-N-acetylmuramidase (cell wall 

hydrolase)( EC:3.2.1.17 )
1 651 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lysozyme Lactobacillus paracasei #N/A

4027  FIG045374: Type II restriction enzyme,methylase subunit YeeA 1 650 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus coryniformis #N/A



4028
 PTS system, sucrose-specific IIB component (EC2.7.1.69) / 

PTS system, sucrose-specific IIC component
1 650 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PTS system sucrose-specific 

transporter subunits IIBCA 
Lactobacillus paracasei #N/A

4029
 Restriction enzyme BgcI alpha subunit (EC3.1.21.-) [Includes: 

Adenine-specific methyltransferase
1 639 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

restriction enzyme BgcI subunit 

alpha 
Clostridium difficile CD17 #N/A

4030  hypothetical protein 1 633 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
type IV secretion system protein 

VirD4 
Lactobacillus paracasei #N/A

4031  phage terminase large subunit 1 630 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Phage terminase-like protein, large 

subunit 
Lactobacillus paracasei #N/A

4032  putative transposase 1 582 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4033  hypothetical protein 1 577 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sigma-54 dependent transcriptional 

regulator 
Lactobacillus paracasei #N/A

4034
 Arsenical pump-driving ATPase (EC 3.6.3.16)/EC 

number=3.6.3.16
1 576 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 arsenical pump-driving ATPase Lactobacillus casei #N/A

4035  phage terminase large subunit 1 576 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage terminase large subunit Lactobacillus paracasei #N/A

4036  hypothetical protein 1 556 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

Dda3937_02757 
Dickeya dadantii 3937 #N/A

4037  conserved hypothetical protein, probablyfragment 1 548 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBFF_0392 Lactobacillus fermentum F-6 #N/A

4038  FIG00513666: hypothetical protein 1 537 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
resolvase, N terminal domain 

protein 
Clostridium difficile CD69 #N/A

4039
 membrane protein involved in the export ofO-antigen, teichoic 

acid lipoteichoic acids
1 526 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 repeat unit transporter Lactobacillus casei #N/A

4040  Transposase subunit 1 521 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 transposase 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4041  hypothetical protein 1 519 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4042  phage minor capsid protein 1 515 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage minor capsid protein Lactobacillus paracasei #N/A

4043  hypothetical protein 1 513 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 FRG domain-containing protein Lactobacillus paracasei #N/A

4044  phage portal 1 506 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage portal Lactobacillus casei LOCK919 #N/A

4045  bacillolysin( EC:3.4.24.27 ) 1 499 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4046  Transcriptional antiterminator of lichenanoperon, BglG family 1 494 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BglG family transcription 

antiterminator 
Lactobacillus paracasei #N/A

4047  hypothetical protein 1 492 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lactobacillus parafarraginis #N/A

4048
 membrane protein involved in the export ofO-antigen, teichoic 

acid lipoteichoic acids
1 481 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

polysaccharide Transporter, PST 

family 
Lactobacillus paracasei #N/A

4049
 FtsK/SpoIIIE family protein, putative secretionsystem 

component EssC/YukA
1 477 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 type VII secretion protein EssC Lactobacillus murinus #N/A

4050  polysaccharide biosynthesis protein 1 470 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 exopolysacharide protein Wzx Lactobacillus paracasei #N/A

4051  hypothetical protein 1 468 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4052  membrane protein, putative 1 463 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative membrane protein Lactobacillus paracasei #N/A

4053  FIG00749762: hypothetical protein 1 463 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
conserved hypothetical protein 

(LtrC) 
Lactobacillus casei BD-II #N/A

4054  hypothetical protein 1 457 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 type III restriction protein res subunit Lactobacillus paracasei #N/A

4055  polysaccharide polymerase 1 457 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 polysaccharide polymerase Lactobacillus zeae #N/A

4056  Signal transduction histidine kinase 1 452 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PAS domain S-box protein Lactobacillus plantarum #N/A

4057  hypothetical protein 1 450 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Oenococcus oeni #N/A

4058  hypothetical protein 1 449 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HTH domain-containing protein, 

partial 
Lactobacillus paracasei #N/A

4059  PTS system, galactitol-specific IIC component(EC 2.7.1.69) 1 445 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system galactitol-specific IIC 

component 
Lactobacillus casei #N/A

4060
 DNA-cytosine methyltransferase (EC 2.1.1.37)/EC 

number=2.1.1.37
1 435 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

putative modification methylase 

HaeIII, partial 
Lactobacillus parafarraginis #N/A

4061  hypothetical Cytosolic Protein 1 433 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Streptococcus oralis #N/A

4062  Arsenic efflux pump protein 1 431 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 arsenic efflux pump protein Lactobacillus paracasei #N/A

4063  phage terminase, large subunit 1 430 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage terminase, large subunit Lactobacillus casei LOCK919 #N/A

4064  FIG01282627: hypothetical protein 1 413 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
HK97 family phage major capsid 

protein 
Lactobacillus paracasei #N/A

4065  Portal protein, phage associated 1 411 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage portal protein, HK97 Lactobacillus casei BL23 #N/A

4066  hypothetical protein 1 409 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4067  FIG00744946: hypothetical protein 1 409 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage Prohead Protease Lactobacillus paracasei #N/A

4068  mobile element protein 2 408 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 transposase 
Lactobacillus plantarum subsp. 

plantarum ST-III
#N/A

4069
 Type I restriction-modification system,DNA-methyltransferase 

subunit M (EC 2.1.1.72)
1 406 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4070  CpsX protein 1 404 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
oligosaccharide repeat unit 

polymerase 
Lactobacillus paracasei #N/A

4071  Tn916, transcriptional regulator, putative 1 403 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cro/Cl family transcriptional 

regulator 
Blautia producta #N/A

4072  Beta-lactamase class C and other penicillinbinding proteins 1 401 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Putative penicillin-binding protein 

pbpX 
Lactobacillus paracasei #N/A

4073  Integrase, superantigen-encoding pathogenicityislands SaPI 1 401 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage integrase Lactobacillus paracasei #N/A

4074  transposase (partial) 1 399 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4075  phage portal protein 1 395 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 phage portal protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4076  uncharacterized protein, YUKC B.subtilishomolog 1 392 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 type VII secretion protein EssB Lactobacillus murinus #N/A

4077  truncated transposase for IS1272 1 390 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lactobacillus antri #N/A

4078  Relaxase/Mobilisation nuclease domain 1 389 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Relaxase/ mobilization nuclease 

domain protein 
Lactobacillus plantarum ZJ316 #N/A

4079
 Type I restriction-modification system,specificity subunit S (EC 

3.1.21.3)
1 387 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

type I restriction-modification 

system specificity protein, partial 
Lactobacillus paracasei #N/A

4080  hypothetical protein 1 386 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus fructivorans #N/A

4081  FIG00750967: hypothetical protein 1 385 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4082  Glycosyltransferase 1 383 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase Lactobacillus zeae #N/A

4083  Glycosyl transferase, group 1 1 383 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Glycosyltransferase Family 4-like a-

glycosyltransferase 
Lactobacillus paracasei #N/A

4084  phage minor capsid protein 1 381 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage minor capsid protein Lactobacillus paracasei #N/A

4085  hypothetical protein 1 374 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4086  Glycosyltransferase 1 372 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase Lactobacillus casei #N/A

4087  hypothetical protein 1 371 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4088  Prophage Lp2 protein 6 1 370 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Prophage protein Lactobacillus paracasei #N/A

4089  Lipopolysaccharide 1,6-galactosyltransferase(EC 2.4.1.-) 1 367 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 group 1 glycosyl transferase Lactobacillus zeae #N/A

4090  hypothetical protein 1 366 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4091  FIG00712184: hypothetical protein 1 363 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
restriction enzyme BgcI subunit 

beta 
Lactobacillus ruminis CAG:367 #N/A

4092  hypothetical protein 1 363 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus coryniformis #N/A

4093  Malate permease 1 357 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AEC family permease Lactobacillus paracasei #N/A

4094  transcriptional regulator, Cro/CI family 1 357 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Cro/CI family transcriptional 

regulator 
Lactobacillus casei #N/A

4095
 dTDP-glucose 4,6-dehydratase (EC 4.2.1.46)/EC 

number=4.2.1.46
1 356 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nad-dependent 

epimerase/dehydratase 
Lactobacillus paracasei #N/A

4096  hypothetical protein 1 355 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4097  Glycosyltransferase 1 352 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

4098  hypothetical protein 1 351 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
exopolysaccharide pyruvyl 

transferase 
Lactobacillus paracasei #N/A

4099
 phage lysin, N-acetylmuramoyl-L-alanine amidase(EC 

3.5.1.28)
2 350 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

N-acetylmuramoyl-L-alanine 

amidase 
Lactobacillus casei #N/A

4100  putative acetyl transferase 1 345 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative membrane protein Lactobacillus paracasei #N/A

4101  hypothetical protein 1 342 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus coryniformis #N/A

4102  predicted ATP-dependent endonuclease, OLDfamily 1 339 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Enterococcus saccharolyticus #N/A

4103  Collagen adhesion protein 5 338 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 Collagen adhesion protein Lactobacillus paracasei YES

4104  acyltransferase/acetyltransferase 1 337 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 acyltransferase/acetyltransferase Lactobacillus plantarum WCFS1 #N/A

4105  hypothetical protein 1 335 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4106  D-lactate dehydrogenase (EC 1.1.1.28)/EC number=1.1.1.28 1 334 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lactate dehydrogenase related 2-

hydroxyacid dehydrogenase 
Lactobacillus paracasei #N/A

4107  Ornithine cyclodeaminase (EC 4.3.1.12)/EC number=4.3.1.12 1 331 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ornithine cyclodeaminase Lactobacillus casei ATCC 334 #N/A

4108  2-keto-3-deoxygluconate permease (KDGpermease) 1 331 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2-keto-3-deoxygluconate permease Lactobacillus casei str. Zhang #N/A

4109  putative glycosyltransferase 1 330 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase-like protein Lactobacillus paracasei #N/A

4110  phage major capsid protein 1 330 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage major capsid protein Lactobacillus paracasei #N/A

4111  Beta-1,3-glucosyltransferase 1 327 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 Eps7F Lactobacillus paracasei #N/A

4112  Aggregation promoting factor 1 327 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus gastricus #N/A

4113  4-hydroxythreonine-4-phosphate dehydrogenase(EC 1.1.1.262) 1 326 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
pyridoxal phosphate biosynthetic 

protein PdxA 
Lactobacillus casei str. Zhang #N/A

4114  Sucrose operon repressor ScrR, LacI family 1 326 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 oligosucrose operon repressor Lactobacillus paracasei #N/A

4115  Orf55 1 324 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2096 
Lactobacillus casei LOCK919 #N/A

4116  LtrC 1 324 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative DNA primase Lactobacillus casei BD-II #N/A

4117  hypothetical protein 1 324 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus buchneri #N/A

4118  protein of unknown function DUF23 1 322 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4119  Beta-1,3-glucosyltransferase 1 322 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 group 2 family glycosyltransferase Lactobacillus paracasei #N/A

4120  putative glycosyltransferase 1 320 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 family 2 glycosyl transferase Lactobacillus paracasei #N/A

4121  Glycosyltransferase 1 315 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycosyltransferase Lactobacillus plantarum #N/A



4122  Alpha-L-Rha alpha-1,3-L-rhamnosyltransferase(EC 2.4.1.-) 1 313 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 glycosyl transferase, family 2 Lactobacillus paracasei #N/A

4123  Lysophospholipase (EC 3.1.1.5) 1 313 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 lysophospholipase Enterococcus italicus #N/A

4124  truncated RepA 1 308 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 RepA Lactobacillus paracasei #N/A

4125  FIG00518155: hypothetical protein 1 308 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus pallens #N/A

4126  hypothetical protein 1 308 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4127  ParA family protein 1 307 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 chromosome partitioning ATPase Lactobacillus casei ATCC 334 #N/A

4128  Zeta toxin 1 307 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 zeta toxin Lactobacillus ultunensis #N/A

4129  hypothetical similar to thiamin biosynthesislipoprotein ApbE 1 305 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Thiamine biosynthesis lipoprotein Lactobacillus paracasei #N/A

4130  phage major capsid protein 1 305 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage major capsid protein Lactobacillus casei LOCK919 #N/A

4131  cII-like protein, phage associated 1 305 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 cII-like protein, phage associated Lactobacillus salivarius UCC118 #N/A

4132  hypothetical protein 1 302 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus farciminis YES

4133  Glycosyl transferase, group 2 family protein 1 302 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 glycosyltransferase Lactobacillus paracasei #N/A

4134  hypothetical protein 1 302 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 hypothetical protein Salmonella enterica #N/A

4135  hypothetical protein 1 302 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4136  ATPase involved in chromosome partitioning 1 299 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
chromosome/plasmid partitioning 

protein, sporulation initiation 

inhibitor 

Lactobacillus paracasei #N/A

4137  hypothetical protein 1 298 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4138  hypothetical protein 1 292 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4139  hypothetical protein 1 291 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative bacteriocin transport 

accessory protein 
Enterococcus faecalis #N/A

4140  DnaD domain protein 1 290 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA replication protein Lactobacillus paracasei #N/A

4141  FIG00745596: hypothetical protein 1 289 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 membrane protein 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4142  Fructose-bisphosphate aldolase class II (EC4.1.2.13) 1 287 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fructose/tagatose bisphosphate 

aldolase 
Lactobacillus casei ATCC 334 #N/A

4143  FIG00742825: hypothetical protein 3 286 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 cell surface protein Lactobacillus zeae #N/A

4144  hypothetical protein 1 285 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4145  transposase 1 282 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus casei #N/A

4146  hypothetical protein 1 282 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4147  hypothetical protein 1 281 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus fermentum #N/A

4148  hypothetical protein 1 280 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4149  hypothetical protein 1 278 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Paenibacillus dendritiformis #N/A

4150  Tn5252, Orf23 1 277 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4151  hypothetical protein 1 276 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

PUNSTDRAFT_140979 

Punctularia strigosozonata HHB-

11173 SS5
#N/A

4152  transposase, IS4 1 274 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lachnospiraceae bacterium A2 #N/A

4153  Helicase loader DnaI 1 274 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA replication protein Lactobacillus paracasei #N/A

4154  phage replication protein # ACLAME 208 1 273 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage replication protein Lactobacillus casei LOCK919 #N/A

4155  Glycosyl transferase, family 2 1 272 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative glycosyltransferase Lactobacillus casei #N/A

4156  minor tail protein 1 272 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 possible minor tail protein Lactobacillus paracasei #N/A

4157  hypothetical protein 1 270 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus pentosus #N/A

4158  hypothetical protein 1 269 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 polysaccharide deacetylase 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4159  Integrase 1 269 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Integrase Lactobacillus casei BL23 #N/A

4160  hypothetical protein 1 268 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus sakei #N/A

4161  mobile element protein 1 265 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus paracasei #N/A

4162  FIG045374: Type II restriction enzyme,methylase subunit YeeA 1 265 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus coryniformis #N/A

4163  glycosyltransferase family 2 1 263 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 glycosyltransferase WelF Lactobacillus paracasei #N/A

4164  putative plasmid partition protein 2 263 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 Plasmid partition protein Leuconostoc carnosum JB16 #N/A

4165  putative plasmid partition protein 1 263 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 peptide transporter Lactobacillus paracasei #N/A

4166  hypothetical membrane spanning protein 1 256 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 acyltransferase Lactobacillus casei #N/A

4167  hypothetical protein within pathogenicityisland 1 254 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein within 

pathogenicity island 
Lactobacillus paracasei #N/A

4168  hypothetical protein 1 253 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus brevis #N/A

4169  hypothetical protein 2 252 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein L80315 
Lactococcus lactis subsp. lactis 

Il1403
#N/A

4170  IstB domain protein ATP-binding protein 1 252 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
IstB domain-containing protein ATP-

binding protein 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4171  hypothetical 1 251 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4172  hypothetical protein 1 250 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4173  FIG00751682: hypothetical protein 1 249 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage replication protein Lactobacillus paracasei #N/A

4174  hypothetical protein 1 247 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4175  phage antirepressor protein 1 247 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage antirepressor protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4176  Family 13 glycosyl hydrolase, row 724 40 245 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 alpha-glucosidase Lactobacillus zeae LGG_02105|treC|Oligo-1,6-glucosidase; #N/A

4177  hypothetical protein 1 244 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IS1272 transposase, partial Lactobacillus hilgardii #N/A

4178  hypothetical protein 1 242 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 val start codon Ruminococcus sp. CAG:403 #N/A

4179  hypothetical protein 1 242 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
uncharacterized protein 

BN620_01637 
Sutterella sp. CAG:351 #N/A

4180  hypothetical cytosolic protein 1 240 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lactobacillus paracasei #N/A

4181  Oxygen-insensitive NADPH nitroreductase (EC1.-.-.-) 1 238 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 nitroreductase Lactobacillus casei ATCC 334 #N/A

4182  Prophage clp protease-like protein 1 238 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
ATP-dependent caseinolytic 

protease 
Lactobacillus paracasei #N/A

4183  truncated RepA 1 238 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 plasmid replication protein 
Pediococcus claussenii ATCC 

BAA-344
#N/A

4184  Prophage clp protease-like protein 1 235 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Clp protease domain-containing 

protein 
Lactobacillus casei BL23 #N/A

4185  hypothetical protein 1 235 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4186
 2-C-methyl-D-erythritol 4-phosphatecytidylyltransferase (EC 

2.7.7.60)
1 234 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2-C-methyl-D-erythritol 4-phosphate 

cytidylyltransferase 
Lactobacillus paracasei #N/A

4187  putative transposase 1 232 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 putative transposase Lactobacillus casei #N/A

4188  FIG00742740: hypothetical protein 1 231 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 tail protein Lactobacillus casei W56 #N/A

4189  response regulator 1 231 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OmpR family DNA-binding 

response regulator 
Lactobacillus casei #N/A

4190  Triosephosphate isomerase (EC 5.3.1.1)/EC number=5.3.1.1 1 230 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Triosephosphate isomerase Lactobacillus paracasei #N/A

4191  hypothetical protein 1 229 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4192
 hypothetical SAV2027 homolog insuperantigen-encoding 

pathogenicity islands SaPI
1 228 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cro/CI family transcriptional 

regulator 

Streptococcus pyogenes 

MGAS10750
#N/A

4193
 Lipopolysaccharide cholinephosphotransferaseLicD3 (EC 

2.7.8.-)
1 228 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 licD-related protein Lactobacillus paracasei #N/A

4194  SortaseA1, surface protein transpeptidase 1 228 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 sortase family protein Enterococcus faecium YES

4195
 Lipid carrier :UDP-N-acetylgalactosaminyltransferase (EC 

2.4.1.-)
1 227 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

exopolysaccharide 

phosphogalactosyltransferase 
Lactobacillus paracasei #N/A

4196  Membrane-associated phospholipid phosphatase 1 223 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
membrane-associated phospholipid 

phosphatase 
Lactobacillus plantarum #N/A

4197  hypothetical protein 1 222 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 eC1118_1A20_0364p Firmicutes bacterium CAG:466 #N/A

4198  hypothetical protein 1 221 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4199  putative mobilization protein 1 221 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
putative plasmid mobilization 

protein 
Lactobacillus brevis #N/A

4200  hypothetical protein 1 221 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ser/Thr kinase family protein Stigmatella aurantiaca DW4/3-1 #N/A

4201  hypothetical protein 1 220 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein, partial Lactobacillus paracasei #N/A

4202  ABC transporter ATP-binding protein 1 218 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ABC transporter ATP-binding 

protein 
Lactobacillus paracasei #N/A

4203  hypothetical protein 2 218 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein Lactobacillus antri #N/A

4204  membrane protein 1 218 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein, partial Lactobacillus paracasei #N/A

4205  conserved hypothetical protein 1 217 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4206  YbbL ABC transporter ATP-binding protein 1 216 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Fe(3+)-transporting ATPase Lactobacillus paracasei #N/A

4207  DedA protein 1 216 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DedA family protein Lactobacillus plantarum #N/A

4208  predicted ATP-dependent endonuclease, OLDfamily 1 216 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Nitritalea halalkaliphila #N/A

4209  major tail protein, phi13 family 1 215 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage tail protein Lactobacillus casei #N/A

4210  hypothetical protein 1 206 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4211  hypothetical protein 1 205 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4212  hypothetical protein 1 202 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4213  FIG00745257: hypothetical protein 1 201 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_1970 Lactobacillus casei ATCC 334 #N/A

4214  hypothetical protein 1 199 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4215  putative resolvase 1 198 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Resolvase domain protein 
Lactobacillus buchneri NRRL B-

30929
#N/A

4216  hypothetical protein 1 197 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4217  putative scaffolding protein 1 197 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage scaffolding protein Lactobacillus paracasei #N/A

4218  hypothetical similar to thiamin biosynthesislipoprotein ApbE 40 194 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
thiamin biosynthesis lipoprotein 

ApbE-related protein 
Lactobacillus casei LGG_00868|apbE|Thiamine; #N/A

4219  putative DNA-invertase 1 193 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
site-specific recombinase, DNA 

invertase Pin-like protein 
Lactobacillus paracasei LGG_01537|tnpR|Phage-related; #N/A

4220
 PTS system, N-acetylgalactosamine-specific IICcomponent 

(EC 2.7.1.69)
1 189 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

PTS sucrose transporter subunit 

IIBC 
Lactobacillus gasseri #N/A



4221  hypothetical protein 1 188 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
uncharacterized protein 

BN782_00673 
Eubacterium sp. CAG:786 #N/A

4222  hypothetical protein 1 187 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBCZ_2524 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4223  hypothetical protein 1 186 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus pentosus #N/A

4224  hypothetical protein 1 184 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4225  FIG00754149: hypothetical protein 1 181 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2121 
Lactobacillus casei LOCK919 #N/A

4226  phage capsid and scaffold 1 180 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative scaffold protein Lactobacillus casei #N/A

4227  FIG00748045: hypothetical protein 1 178 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4228  phage tail fiber protein 2 177 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 L-aspartate oxidase Pseudomonas syringae #N/A

4229  Transposase 1 176 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 ISSha1-like transposase Enterococcus faecalis 62 #N/A

4230  Alpha/beta superfamily hydrolase 2 175 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 predicted esterase protein-like 
Lactobacillus paracasei subsp. 

paracasei
#N/A

4231  hypothetical protein 1 174 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4232  FIG00750704: hypothetical protein 1 173 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_01288 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4233  FIG00745582: hypothetical protein 40 172 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hypothetical protein Lactobacillus paracasei LGG_00576|LGG_00576|Conserved; #N/A

4234  hypothetical protein 1 172 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4235  hypothetical protein 1 172 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus buchneri #N/A

4236  hypothetical protein 1 171 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus murinus #N/A

4237  hypothetical protein 1 171 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4238  hypothetical protein 1 168 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_1963 Lactobacillus casei ATCC 334 #N/A

4239  hypothetical membrane protein 1 166 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 membrane protein Lactobacillus zeae #N/A

4240  hypothetical 1 163 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4241  hypothetical protein 1 159 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_00200 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4242  PTS system, galactitol-specific IIA component(EC 2.7.1.69) 1 159 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system galactitol-specific IIA 

component 
Lactobacillus paracasei #N/A

4243  major capsid protein gpP 1 158 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage major capsid protein Lactobacillus paracasei #N/A

4244  hypothetical protein 1 158 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCBD_p16 Lactobacillus casei BD-II #N/A

4245  Teichoic acid glycosylation protein 1 157 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative teichoic acid glycosylation 

protein 
Lactobacillus paracasei #N/A

4246  phage terminase small subunit 1 157 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 phage terminase small subunit Lactobacillus paracasei #N/A

4247  hypothetical protein 1 154 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4248  hypothetical protein 1 153 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein N134_05705 Lactobacillus reuteri TD1 #N/A

4249  phage terminase, small subunit 1 151 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4250  hypothetical protein 2 150 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein Lactobacillus paracasei #N/A

4251  hypothetical protein 1 150 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4252  hypothetical protein 1 149 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

4253  prophage pi1 protein 32 1 149 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 Phage endonuclease Lactobacillus paracasei #N/A

4254  hypothetical protein 1 148 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mob Lactobacillus paracasei #N/A

4255  conserved hypothetical protein 1 146 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4256  hypothetical protein 1 144 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 predicted protein Lactobacillus fermentum #N/A

4257  hypothetical protein 1 143 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4258  transcriptional regulator, XRE family 1 143 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus paracasei #N/A

4259  N-acetylglucosamine/galactosamine PTS, EIIA(EC:2.7.1.69 ) 1 142 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system,N-

acetylglucosamine/galactosamine-

specific EIIA component 

Lactobacillus paracasei #N/A

4260  FIG00632156: hypothetical protein 1 141 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein Enterococcus italicus #N/A

4261  Putative uncharacterized protein 1 141 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_09970 Lactobacillus casei BL23 #N/A

4262
 PTS system, N-acetylgalactosamine- andgalactosamine-

specific IIA component (EC 2.7.1.69)
1 140 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 PTS sugar transporter Lactobacillus gasseri #N/A

4263  hypothetical protein 1 139 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4264  hypothetical protein 1 139 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LSEI_0492 Lactobacillus casei ATCC 334 #N/A

4265  Phosphate transport ATP-binding protein PstB(TC 3.A.1.7.1) 40 138 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
phosphate ABC transporter ATP-

binding protein 
Lactobacillus zeae LGG_00910|pstB|ABC; #N/A

4266  hypothetical protein 1 137 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4267  hypothetical protein 1 136 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus pentosus #N/A

4268  orf15 1 136 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical phage protein 
Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4269  hypothetical protein 1 135 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Gracilimonas tropica #N/A

4270  mobile element protein 7 134 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 1 0 0 transposase, IS5, partial Lactobacillus paracasei #N/A

4271  Chaperone protein DnaJ 1 133 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 molecular chaperone DnaJ Lactobacillus zeae #N/A

4272  hypothetical protein 1 132 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4273  minor capsid protein 1 130 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage minor capsid protein Lactobacillus paracasei #N/A

4274  hypothetical protein 1 129 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4275  hypothetical protein 1 129 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4276  nucleoid DNA-binding protein 1 129 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
histone family protein DNA-binding 

protein 
Lactobacillus paracasei #N/A

4277  ORF42 1 128 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4278
 ABC transporter ATP-binding/membrane spanningprotein - 

multidrug resistance
40 128 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ABC transporter permease Lactobacillus zeae LGG_02936|LGG_02936|ABC; #N/A

4279  hypothetical protein 1 127 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4280  phage protein 1 127 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage protein Lactobacillus casei LOCK919 #N/A

4281  prophage LambdaBa04, Gp54 1 126 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4282  hypothetical protein 1 126 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Oenococcus oeni #N/A

4283  hypothetical protein 1 124 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PREDICTED: laminin subunit alpha-

1 
Ictidomys tridecemlineatus #N/A

4284  putative head to tail joining 1 124 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 head to tail joining protein Lactobacillus paracasei #N/A

4285  FIG00743773: hypothetical protein 1 124 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_00819 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4286  Putative uncharacterized protein 1 124 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein BN194_10780 Lactobacillus casei W56 #N/A

4287  Transcriptional regulator of sugar metabolism 19 122 #N/A 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
Lactose phosphotransferase 

system repressor 
Lactobacillus casei LOCK919 #N/A

4288  hypothetical protein 1 122 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4289  phage protein 1 121 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage protein Lactobacillus casei #N/A

4290  hypothetical protein 1 121 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4291  ORF042 1 120 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA packaging protein Lactobacillus paracasei #N/A

4292  hypothetical protein 1 120 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus kisonensis #N/A

4293  mobilization protein 1 117 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 mobilization protein Lactobacillus buchneri #N/A

4294  hypothetical protein 1 116 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4295  hypothetical protein 1 115 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4296  hypothetical protein 1 114 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4297  hypothetical protein 1 113 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2110 
Lactobacillus casei LOCK919 #N/A

4298  hypothetical protein 1 113 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AraC family transcriptional regulator Lactobacillus helveticus R0052 #N/A

4299  N-acetylmuramic acid 6-phosphate etherase (EC4.2.-.-) 1 112 #N/A 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N-acetylmuramic acid-6-phosphate 

etherase 
Lactobacillus zeae #N/A

4300  PapB 1 112 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
PapB (putative pediocin Ach/PA-1 

immunity protein) 
Lactobacillus pentosus IG1 #N/A

4301  ATP-dependent protease (EC 3.4.21.-) 1 112 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 MobC Lactobacillus plantarum #N/A

4302  hypothetical protein 1 112 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein N692_08915 
Lactobacillus plantarum EGD-

AQ4
#N/A

4303  Transcriptional regulator, xre family 1 111 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 XRE family transcriptional regulator Lactobacillus brevis ATCC 367 #N/A

4304  Arsenical resistance operon trans-actingrepressor ArsD 1 111 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
arsenical resistance operon trans-

acting repressor 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4305  hypothetical protein 1 110 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
transcriptional regulatory family 

protein 
Clostridium difficile CD69 #N/A

4306  hypothetical protein 1 110 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

lb338_phage_175 
Lactobacillus phage Lb338-1 #N/A

4307  Putative uncharacterized protein 1 109 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Phage protein Lactobacillus paracasei #N/A

4308
 Non-specific DNA-binding protein Dps /Iron-binding ferritin-like 

antioxidant protein /
1 109 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 non-heme iron-containing ferritin Lactobacillus paracasei #N/A

4309  hypothetical protein 1 109 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 hypothetical protein Lactobacillus rennini #N/A

4310  ORF-11 1 108 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4311  mobilization protein 1 108 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 mobilization protein Lactobacillus paracasei #N/A

4312  phage protein 1 108 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage protein Lactobacillus casei BL23 #N/A

4313  Arsenical resistance operon repressor 1 107 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
transcriptional regulator, ArsR 

family 

Lactobacillus buchneri NRRL B-

30929
#N/A

4314  killer suppression protein HigA, putative 1 107 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Plasmid maintenance system killer 

protein 
Lactobacillus plantarum ZJ316 #N/A

4315  hypothetical protein 1 106 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
toxin-antitoxin system, antitoxin, 

xre/HigA/VapI family 
Lactobacillus pentosus #N/A

4316  Thioredoxin 1 106 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 thiol-disulfide isomerase Lactobacillus pentosus #N/A

4317
 membrane protein involved in the export ofO-antigen, teichoic 

acid lipoteichoic acids
10 104 #N/A 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Membrane protein involved in the 

export of O-antigen, teichoic acid 

lipoteichoic acids 

Lactobacillus casei LOCK919 LGG_02049|wzx|Polysaccharide; #N/A



4318  hypothetical prophage lsa1 protein 1 103 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4319  hypothetical protein 1 103 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4320  hypothetical protein 1 103 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2121 
Lactobacillus casei LOCK919 #N/A

4321  hypothetical protein 1 102 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus faecalis #N/A

4322  hypothetical protein 2 102 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 addiction module toxin RelE Lactobacillus antri #N/A

4323  hypothetical protein 1 102 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 hypothetical protein, partial Streptomyces sp. Wigar10 #N/A

4324  Transposase, IS30 family 1 101 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IS30 family transposase Lactobacillus sakei #N/A

4325  hypothetical protein 1 100 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4326
 Type I restriction-modification system,DNA-methyltransferase 

subunit M (EC 2.1.1.72)
1 99 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 type I restriction endonuclease Lactobacillus coryniformis #N/A

4327  HsdR 1 98 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HsdR family type I site-specific 

deoxyribonuclease, partial 
Lactobacillus paracasei #N/A

4328  replication protein B 1 97 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative replication protein 
Lactobacillus paracasei subsp. 

paracasei
#N/A

4329  ESAT-6/Esx family secreted protein EsxA/YukE 1 97 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WXG100 family type VII secretion 

target 
Lactobacillus murinus #N/A

4330  hypothetical 1 96 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4331  phage transcriptional regulator, Cro/CI family 1 95 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
immunity repressor protein (phage-

related protein) 
Lactobacillus paracasei #N/A

4332  DNA-damage-inducible protein J 2 95 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 DNA-damage-inducible protein J Lactobacillus antri #N/A

4333  transport protein 1 91 #N/A 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
major facilitator superfamily 

transporter 

Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4334  FIG00751019: hypothetical protein 1 91 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4335  Predicted cell-wall-anchored protein SasC(LPXTG motif) 1 91 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
putative truncated cell surface 

protein 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4336  hypothetical protein 1 91 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

4337  hypothetical protein 1 90 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 epsilon-antitoxin Lactobacillus ultunensis #N/A

4338  hypothetical protein 1 90 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4339  hypothetical protein 1 89 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4340  hypothetical protein 1 89 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4341  mobile element protein 1 89 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Transposase, IS30 family Lactobacillus fermentum F-6 #N/A

4342  hypothetical protein, nickel resistancedeterminant 1 89 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
protein of hypothetical function 

DUF156 
Lactobacillus pentosus MP-10 #N/A

4343  prophage pi2 protein 49 1 89 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4344  hypothetical protein 1 88 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

4345  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 1 88 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

4346  hypothetical protein 1 87 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

4347  hypothetical protein 1 87 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4348
 Modification methylase EcoRI (EC 2.1.1.72)/EC 

number=2.1.1.72
1 87 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4349
 Type I restriction-modification system,DNA-methyltransferase 

subunit M (EC 2.1.1.72)
1 86 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4350  BS yobM related protein 1 86 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 BS_yobM related protein Lactobacillus casei ATCC 334 #N/A

4351  hypothetical protein 1 85 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4352  hypothetical protein 1 85 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4353  hypothetical protein 1 84 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4354  hypothetical protein 1 83 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 abortive infection protein Lactobacillus vini #N/A

4355  Putative uncharacterized protein 1 82 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

LOCK919_1019 
Lactobacillus casei LOCK919 #N/A

4356  hypothetical protein 1 82 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LC2W_2108 Lactobacillus casei LC2W #N/A

4357  hypothetical protein 1 82 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

4358  hypothetical protein 1 82 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 predicted protein Ajellomyces capsulatus H143 #N/A

4359  hypothetical protein 1 82 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein Lactobacillus paracasei LGG_01518|LGG_01518|Putative; #N/A

4360  hypothetical protein 1 82 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 hypothetical protein Lactobacillus casei #N/A

4361  hypothetical protein 1 81 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4362  hypothetical protein 1 81 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_1321 
Lactobacillus casei LOCK919 #N/A

4363  hypothetical protein 1 81 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 hypothetical protein protein Bacillus cereus #N/A

4364  Plasmid maintenance system killer protein 1 80 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
toxin-antitoxin system, toxin 

component, HigB family 
Lactobacillus pentosus #N/A

4365  hypothetical protein 1 80 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
prophage P2a protein 10, phage 

Cro/CI family transcriptional 

regulator 

Lactobacillus paracasei #N/A

4366  hypothetical protein 1 80 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4367  hypothetical protein 1 79 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4368  hypothetical protein 1 79 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 serine/threonine protein kinase 
Lachnospiraceae bacterium 

4_1_37FAA
#N/A

4369  hypothetical protein 1 79 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4370  hypothetical protein 1 79 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
phosphate starvation-inducible 

protein PsiE 
Shigella flexneri #N/A

4371  bovine pathogenicity island protein Orf19 1 79 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 pathogenicity island protein Lactobacillus paracasei #N/A

4372  Alpha-galactosidase (EC 3.2.1.22)/EC number=3.2.1.22 1 78 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4373  FIG00750939: hypothetical protein 1 78 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus zeae #N/A

4374  hypothetical protein 1 78 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4375  hypothetical protein 1 77 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4376  hypothetical protein 1 77 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4377  hypothetical protein 1 77 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2100 
Lactobacillus casei LOCK919 #N/A

4378  hypothetical protein 1 77 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4379  hypothetical protein 1 77 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4380  hypothetical protein 2 76 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 degenerate transposase Lactobacillus paracasei #N/A

4381
 Type I restriction-modification system,specificity subunit S (EC 

3.1.21.3)
1 76 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4382  FIG00754370: hypothetical protein 1 76 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4383  hypothetical protein 1 76 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4384  hypothetical protein 1 75 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

ACD_10C00470G0004 
uncultured bacterium LGG_02886|LGG_02886|Transcriptional; #N/A

4385  hypothetical protein 1 75 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4386  hypothetical protein 1 74 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4387  hypothetical protein 1 74 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4388  phage Mu protein F like protein 1 74 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus suebicus #N/A

4389  hypothetical protein 1 73 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase Lactobacillus fermentum #N/A

4390  hypothetical protein 1 72 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4391  hypothetical protein 1 72 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4392  hypothetical protein 1 71 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4393  hypothetical protein 1 71 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4394  hypothetical protein 1 70 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 phage terminase small subunit Lactobacillus paracasei #N/A

4395  hypothetical protein 1 70 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4396  hypothetical protein 1 70 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus phage phiFL1A #N/A

4397  hypothetical protein 1 70 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4398  FIG00743351: hypothetical protein 1 70 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus zeae #N/A

4399  hypothetical protein 1 69 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4400  hypothetical protein 1 69 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_2134 
Lactobacillus casei LOCK919 #N/A

4401  Ig domain protein, group 2 domain protein 1 69 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ig domain-containing protein Lactobacillus paracasei #N/A

4402  Integrase 1 69 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Type I restriction modification DNA 

specificity domain-containing 

protein 

Lactobacillus casei W56 #N/A

4403  FIG00751021: hypothetical protein 1 68 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein pSF118-20_12 Lactobacillus salivarius UCC118 #N/A

4404  hypothetical protein 1 68 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein 
candidate division WWE1 

bacterium JGI 0000059-P11
#N/A

4405  Replication 1 68 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 replication protein RepB Leuconostoc fallax #N/A

4406  hypothetical protein 1 68 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4407  COG0477: Permeases of the major facilitatorsuperfamily 1 68 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCBD_p14 Lactobacillus casei BD-II #N/A

4408  FIG00753252: hypothetical protein 24 67 #N/A 1 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 RNA-binding protein Lactobacillus zeae #N/A

4409  hypothetical protein 1 67 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4410  hypothetical protein 1 67 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_00823 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4411  hypothetical protein 2 67 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein LCAZH_p043 Lactobacillus casei str. Zhang #N/A

4412  hypothetical protein 1 67 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 putative uncharacterized protein Lactobacillus pentosus MP-10 #N/A

4413  hypothetical protein 1 67 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hypothetical protein 

lb338_phage_29 
Lactobacillus phage Lb338-1 #N/A

4414  hypothetical protein 1 66 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 ArsR family transcriptional regulator Lactobacillus kisonensis #N/A

4415  hypothetical protein 1 66 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4416  hypothetical protein 1 66 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein phiAT3gORF43 Lactobacillus phage phiAT3 LGG_01119|LGG_01119|Putative; #N/A

4417  hypothetical protein 1 66 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 predicted protein Lactobacillus paracasei #N/A

4418  hypothetical protein 1 66 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A



4419  hypothetical protein 1 66 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4420  hypothetical protein 1 65 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4421  Glutamine amidotransferase, class I 40 65 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 glutamine amidotransferase Lactobacillus zeae LGG_01251|radC|Glutamine; #N/A

4422  hypothetical protein 1 65 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4423  hypothetical protein 1 65 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Enterococcus italicus #N/A

4424  hypothetical protein 1 64 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4425  hypothetical protein 1 64 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4426  hypothetical protein 1 64 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
uncharacterized protein conserved 

in bacteria 
Firmicutes bacterium CAG:94 #N/A

4427  hypothetical protein 1 63 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative uncharacterized protein Firmicutes bacterium CAG:822 #N/A

4428  hypothetical protein 1 62 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein N692_08905 
Lactobacillus plantarum EGD-

AQ4
#N/A

4429  hypothetical protein 1 62 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4430  hypothetical protein 1 62 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4431  hypothetical protein 1 62 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4432  hypothetical protein 1 61 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4433  hypothetical protein 1 61 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4434  Lactoylglutathione lyase related lyase 40 61 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 putative glyoxalase 
Lactobacillus casei subsp. casei 

ATCC 393
LGG_01741|yaiA|Glyoxalase/bleomycin; #N/A

4435  unnamed protein product 1 60 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 unnamed protein product Lactobacillus curvatus #N/A

4436  Transposase 1 60 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus rossiae #N/A

4437  PTS system, cellobiose-specific IIA component(EC 2.7.1.69) 1 60 #N/A 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PTS system cellobiose-specific IIA 

component 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4438  hypothetical protein 1 60 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4439  hypothetical protein 1 60 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4440  hypothetical protein 1 60 #N/A 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4441  hypothetical protein 1 60 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4442  hypothetical protein 1 60 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4443  hypothetical protein 1 60 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4444  hypothetical protein 1 58 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4445  hypothetical protein 1 58 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Pontibacter roseus #N/A

4446  PrgO-like protein for plasmid replication 1 58 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PrgO-like protein for plasmid 

replication 
Lactobacillus casei ATCC 334 #N/A

4447  hypothetical protein 1 58 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4448  hypothetical protein 1 58 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4449  ATP-dependent nuclease, subunit B 1 58 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_2845 Lactobacillus casei str. Zhang #N/A

4450  hypothetical protein 1 57 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4451  hypothetical protein 0 57 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4452  hypothetical protein 1 57 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4453  hypothetical protein 1 57 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4454  Glycyl-tRNA synthetase alpha chain (EC6.1.1.14) 1 57 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 glycyl-tRNA synthetase alpha chain Lactobacillus paracasei #N/A

4455  hypothetical protein 1 57 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus buchneri #N/A

4456  hypothetical protein 1 56 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4457  hypothetical protein 1 56 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4458  hypothetical protein 1 56 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4459  hypothetical protein 1 56 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4460  hypothetical protein 1 56 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4461  hypothetical protein 1 56 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4462  hypothetical protein 1 56 #N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4463  hypothetical protein 1 56 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4464  hypothetical protein 1 55 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4465  Nicotinate phosphoribosyltransferase (EC2.4.2.11) 1 55 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
nicotinate 

phosphoribosyltransferase 
Lactobacillus paracasei #N/A

4466  ABC transporter, ATP-binding protein 1 55 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
ATP-binding component of an ABC 

superfamily transporter 
Lactobacillus casei #N/A

4467  hypothetical protein 1 55 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4468  hypothetical protein 1 55 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4469  hypothetical protein 0 55 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4470  hypothetical protein 1 54 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4471  hypothetical protein 40 54 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A #N/A

4472  hypothetical 1 54 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4473  hypothetical protein 1 54 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4474  hypothetical protein 1 53 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4475  hypothetical protein 1 53 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4476  Putative uncharacterized protein 1 53 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_09930 Lactobacillus casei BL23 #N/A

4477  hypothetical protein 1 53 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4478  hypothetical protein 1 53 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4479  hypothetical protein 1 53 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein QU3_0367 Clostridium difficile P42 #N/A

4480
 IMP cyclohydrolase (EC 3.5.4.10) 

/Phosphoribosylaminoimidazolecarboxamide formyltransferase
1 53 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 conserved hypothetical protein 

Lactobacillus casei subsp. casei 

ATCC 393
#N/A

4481  copy-number control protein 1 52 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 copy-number control protein Pediococcus acidilactici #N/A

4482  hypothetical protein 1 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4483  hypothetical protein 1 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4484  replication 1 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RecName: Full=Protein RepA 

>gi|149595|gb|AAA25253.1| repA 

protein 

Lactobacillus plantarum #N/A

4485  hypothetical protein 1 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4486  hypothetical protein 1 52 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4487  hypothetical protein 1 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4488  hypothetical protein 1 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4489  hypothetical protein 1 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 hypothetical protein, partial Lactobacillus zeae #N/A

4490  hypothetical protein 1 51 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4491  hypothetical protein 1 51 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4492  hypothetical protein 1 51 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4493  hypothetical protein 1 51 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4494  hypothetical protein 1 50 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCAZH_1911 Lactobacillus casei str. Zhang #N/A

4495  hypothetical protein 1 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4496  hypothetical protein 1 50 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4497  hypothetical protein 1 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4498  hypothetical protein 1 50 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mobilization protein MobB 
Lactobacillus plantarum subsp. 

plantarum P-8
#N/A

4499  hypothetical protein 1 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4500  hypothetical protein 1 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
putative plasmid mobilization 

protein 
Lactobacillus brevis #N/A

4501  hypothetical protein 1 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4502  hypothetical protein 1 50 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4503  hypothetical protein 1 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4504  hypothetical protein 1 50 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transposase-like protein Lactobacillus paracasei #N/A

4505  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4506  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4507  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Bacillus cereus #N/A

4508  LSU ribosomal protein L33p 40 49 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 50S ribosomal protein L33 Lactobacillus zeae LGG_02301|rpmG|LSU/50S; #N/A

4509  hypothetical protein 1 49 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4510  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

4511  YafQ toxin protein 1 49 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DNA damage inducible protein Lactobacillus vini #N/A

4512  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Cro/CI family transcriptional 

regulator 
Lactobacillus casei #N/A

4513  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4514  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 integrase Lactobacillus casei #N/A

4515  hypothetical protein 1 49 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4516  hypothetical protein 1 48 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4517  hypothetical protein 1 48 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4518  FIG00745584: hypothetical protein 1 48 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4519  hypothetical protein 1 48 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4520  hypothetical protein 1 48 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4521  hypothetical protein 1 48 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4522  hypothetical protein 1 48 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4523  hypothetical protein 1 48 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4524  hypothetical protein 1 48 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_1315 
Lactobacillus casei LOCK919 #N/A

4525  hypothetical protein 1 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4526  hypothetical protein 1 47 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4527  hypothetical protein 1 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A



4528  hypothetical protein 1 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

4529  hypothetical protein 1 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 transposase, partial Lactobacillus paracasei #N/A

4530  hypothetical protein 1 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4531  hypothetical protein 1 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

4532  hypothetical protein 1 47 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4533  hypothetical protein 1 47 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MFS transporter permease Lactobacillus zeae #N/A

4534  hypothetical protein 1 47 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 #N/A #N/A

4535  Phenylalanyl-tRNA synthetase beta chain (EC6.1.1.20) 1 46 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
phenylalanyl-tRNA ligase subunit 

beta 
Lactobacillus paracasei #N/A

4536  hypothetical protein 1 46 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4537  hypothetical protein 1 46 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4538  hypothetical protein 1 46 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4539
 Type I restriction-modification system,DNA-methyltransferase 

subunit M (EC 2.1.1.72)
1 46 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

type I site-specific 

deoxyribonuclease 

Lactobacillus fermentum IFO 

3956
#N/A

4540  hypothetical protein 1 46 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4541  hypothetical protein 1 46 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4542  hypothetical protein 1 46 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4543  hypothetical protein 1 46 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4544  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4545  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 holin-like toxin Lactobacillus paracasei #N/A

4546  hypothetical protein 1 45 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4547  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus ruminis #N/A

4548  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4549  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4550  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4551  hypothetical protein 1 45 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4552  Single-stranded-DNA-specific exonuclease RecJ(EC 3.1.-.-) 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
single-stranded DNA-specific 

exonuclease 
Lactobacillus paracasei #N/A

4553  hypothetical protein 1 45 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4554  hypothetical protein 1 45 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4555  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4556  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4557  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4558  hypothetical protein 1 45 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

4559  HNH homing endonuclease 1 44 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 putative HNH endonuclease Lactobacillus phage Lc-Nu #N/A

4560  hypothetical protein 40 44 core 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #N/A LGG_00881|LGG_00881|Conserved; #N/A

4561  hypothetical protein 1 44 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4562  hypothetical protein 1 44 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4563  hypothetical protein 1 44 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4564  hypothetical protein 1 44 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4565  hypothetical protein 1 43 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4566  FIG00751638: hypothetical protein 1 43 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4567  hypothetical protein 1 43 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4568  hypothetical protein 1 43 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4569  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4570  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4571  hypothetical protein 1 43 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus paracasei #N/A

4572  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4573  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4574  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

4575  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4576  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 #N/A #N/A

4577  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 conserved hypothetical protein 
Lactobacillus paracasei subsp. 

paracasei JCM 8130
#N/A

4578  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LBPG_04245 
Lactobacillus paracasei subsp. 

paracasei 8700:2
#N/A

4579  hypothetical protein 2 43 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 hypothetical protein Lactobacillus casei #N/A

4580  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4581  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4582  hypothetical protein 1 43 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4583  hypothetical protein 1 43 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4584  hypothetical protein 1 43 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4585  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 #N/A #N/A

4586  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4587  hypothetical protein 1 42 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4588  putative transposase 7 42 #N/A 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 transposase 
Lactobacillus buchneri NRRL B-

30929
#N/A

4589  hypothetical protein 1 42 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_1312 
Lactobacillus casei LOCK919 #N/A

4590  Transcriptional regulator 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 transcriptional regulator Lactobacillus casei #N/A

4591  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 #N/A #N/A

4592  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4593  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

4594  hypothetical protein 1 42 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4595  hypothetical protein 1 42 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Bacillus cereus #N/A

4596  hypothetical protein 1 42 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4597  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus kisonensis #N/A

4598  FIG00749217: hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4599  hypothetical protein 1 42 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4600  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4601  hypothetical protein 1 42 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4602  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4603  hypothetical protein 1 42 #N/A 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4604  hypothetical protein 1 42 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4605  hypothetical protein 1 42 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4606  hypothetical protein 1 41 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4607  hypothetical protein 1 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4608  hypothetical protein 1 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4609  hypothetical protein 1 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4610  hypothetical protein 1 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4611  hypothetical protein 1 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4612  hypothetical protein 2 41 #N/A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 #N/A #N/A

4613  hypothetical protein 1 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein Lactobacillus casei #N/A

4614  hypothetical protein 1 41 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4615  hypothetical protein 1 41 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4616  hypothetical protein 1 41 #N/A 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4617  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4618  hypothetical protein 1 40 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4619  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4620  hypothetical protein 1 40 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4621  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 #N/A #N/A

4622  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4623  hypothetical protein 0 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4624  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4625  hypothetical protein 1 40 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4626  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 #N/A #N/A

4627  hypothetical protein 1 40 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4628  hypothetical protein 1 40 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4629  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4630  hypothetical protein 1 40 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4631  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4632  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4633  hypothetical protein 1 40 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4634  hypothetical protein 1 40 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4635  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4636  hypothetical protein 1 40 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4637  hypothetical protein 1 40 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4638  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4639  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4640  hypothetical protein 1 39 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A



4641  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4642  Mevalonate kinase (EC 2.7.1.36)/EC number=2.7.1.36 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

4643  hypothetical protein 1 39 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4644  hypothetical 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4645  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4646  hypothetical protein 1 39 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4647  hypothetical protein 1 39 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4648  hypothetical protein 1 39 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 predicted protein Lactobacillus paracasei #N/A

4649  hypothetical protein 1 39 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4650  hypothetical protein 1 39 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4651  hypothetical protein 1 39 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4652  hypothetical protein 1 39 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LC2W_2105 Lactobacillus casei LC2W #N/A

4653  hypothetical protein 1 39 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4654  FIG00745443: hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4655  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4656  hypothetical 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4657  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4658  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 #N/A #N/A

4659  hypothetical protein 1 39 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hypothetical protein 

LOCK919_1322 
Lactobacillus casei LOCK919 #N/A

4660  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4661  hypothetical protein 1 39 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 acyltransferase Lactobacillus casei #N/A

4662  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4663  hypothetical protein 1 38 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4664  Putative uncharacterized protein 1 38 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hypothetical protein LCABL_21490 Lactobacillus casei BL23 #N/A

4665  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4666  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4667  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4668  hypothetical protein 1 38 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4669  hypothetical protein 1 38 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4670  hypothetical protein 1 38 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4671  hypothetical protein 0 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4672  hypothetical protein 1 38 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4673  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4674  hypothetical protein 1 38 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4675  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4676  hypothetical protein 1 38 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4677  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4678  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 #N/A #N/A

4679  hypothetical protein 1 38 #N/A 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4680  hypothetical protein 1 38 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4681  hypothetical 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4682  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4683  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4684  hypothetical protein 1 38 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4685  hypothetical protein 1 37 #N/A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4686  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4687  hypothetical protein 1 37 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4688  hypothetical protein 0 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4689  hypothetical protein 1 37 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4690  hypothetical protein 1 37 #N/A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4691  hypothetical protein 1 37 #N/A 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4692  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4693  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

4694  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4695  hypothetical protein 1 37 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
integrase core domain protein, 

partial 
Lactobacillus iners #N/A

4696  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4697  hypothetical protein 1 37 #N/A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4698  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4699  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4700  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4701  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4702  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4703  hypothetical protein 0 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4704  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 #N/A #N/A

4705  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 #N/A #N/A

4706  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 #N/A #N/A

4707  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A

4708  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 #N/A #N/A

4709  hypothetical protein 1 37 #N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 #N/A #N/A

4710  hypothetical protein 1 37 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 mobilization protein Lactobacillus brevis #N/A

4711  hypothetical protein 1 37 #N/A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 #N/A #N/A
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