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Marco Beyer4, Anna Baturo-Cieśniewska5, Marcin
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Quantitative polymerase chain reaction (qPCR) has been found to be
the most promising alternative in quantification of fungi from food and
feed. However, quantification of trace amounts of fungal DNA is often
a challenge. This is mainly caused by relatively low fungal load in plant
material. The sensitivity of detection of fungi can be improved by the
use of diagnostic assays targeting multi-copy DNA regions, such as
mitochondrial DNA. Recently, such an assay has been developed for
quantification of Fusarium graminearum sensu stricto. The purpose of
this study was to develop a highly sensitive mitochondrial based assay
for quantification of F. culmorum. To ensure high specificity of the assay,
primers and MGB probe (Minor-groove binding) were designed based
on cox2 intron3, which is present in the mitogenome of F. culmorum
only. Specificity of the assay was evaluated against 138 fungal strains
including F. culmorum and other non-target fungal species. The assay
was further evaluated for efficiency and sensitivity against different
F. culmorum strains with various levels of pure fungal DNA as well as the
presence of background wheat DNA. It was also shown that 0.01 pg of
fungal template could be reliably quantified in the presence of background DNA. The assay was used to quantify F. culmorum DNA using
108 grain samples with different trichothecene levels. A significant
positive correlation was found between fungal DNA quantity and the
sum of trichothecenes. We used different qPCR assays to determine
species identity of fungal field isolates obtained from different regions
of Poland in 2017 and 2018. F. graminearum s.s. was identified as the
predominating species associated with Fusarium Head Blight of wheat
in Poland.
This work was funded by the research project: Grant 2015/19/B/
NZ9/01329 from the National Science Center, Poland.

The unforeseen evolutionary history of
Fusarium mitochondrial genomes
Balázs Brankovics1,2, Tomasz Kulik3, Theo AJ van der
Lee4, Cees Waalwijk4, G Sybren de Hoog1,2 & Anne D van
Diepeningen4

Westerdijk Fungal Biodiversity Institute, Utrecht, the Netherlands
Institute of Biodiversity and Ecosystem Dynamics, University of
Amsterdam, Amsterdam, the Netherlands
3
Department of Botany and Nature Protection, University of Warmia
and Mazury, Olsztyn, Poland
4
Plant Science Group, Wageningen University and Research Centre,
Wageningen, the Netherlands
1
2

120

Mitochondrial genomes are usually considered to be non-recombining;
however, our findings in both Fusarium oxysporum and F. graminearum
show that there is mitochondrial recombination within this group.
The two groups have quite different lifestyles: F. graminearum has
homothallic genome organization and has an active sexual cycle, while
F. oxysporum has a heterothallic genome organization and has a
putative parasexual cycle. The fact that these organisms with significantly different lifestyles both have mitochondrial recombination
indicates that mitochondrial recombination may be a wide-spread
phenomenon in Fusarium.
Earlier studies have already detected signs of putative interspecies
recombination of the mitochondrial genomes in the Fusarium fuji
kuroi species complex (FFSC). Phylogenetic trees inferred from
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different mitochondrial genes gave conflicting topologies. It has also been shown that there is at least
a low level of interfertility between species of this group. In our earlier work, we have identified a new
variant of the so-called large variable region of the mitochondrial genome. This new variant was found
and described in F. oxysporum. In our current analysis, we have found this variant in the mitogenome of
some of the FFSC members, in all three major clades (African, American and Asian). The distribution of
this variant also enforces the fact the interspecies crosses have played an important role in the evolution
of the FFSC. Furthermore, it also suggests that there has been genetic exchange between the members of
the F. fujikuroi and F. oxysporum species complexes.
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Fusarium Head Blight (FHB) is a devastating
fungal disease which affects small grain cereals
such as wheat and maize. Although FHB is caused
by a species complex, Fusarium graminearum (Fg)
is the most important member. Beside the
economic losses due to the decrease in yield, the
fungus has an impact on the quality due to the
production of mycotoxins. Additionally, these
mycotoxins represent a serious impact on human
and animal health upon consumption of the
contaminated cereals. Driven by the awareness
that reduced tillage systems result in soil structure
improvement, conservation tillage practices are
often implemented leaving more stubble/straw
residues on the field. This organic material can
serve as the primary inoculum of Fg. Over the last
decade, different strategies for FHB management
have been proposed. Biological control using
beneficial or non-pathogenic bacteria and fungi is
encouraged as it is a safe and sustainable longterm solution in comparison with chemical
control. Although crop residues serve as primary
inoculum of Fg, we hypothesize that these crop
residues also harbor valuable antagonistic fungi
which might be used as biocontrol agents. In the
current project, several novel fungal endophytes
have been isolated, from European and African
crop residues, and tested for their ability to control
the growth of Fg and the production of its
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mycotoxins in vivo and in vitro.
New isolates of Sordaria spp., Clonostachys
spp., Epicoccum spp., and others were tested
for their effects against Fg. In vitro plating
assays (contact and volatile) and in vivo, maize
pot experiments, have been performed for
each isolated species to assess their biocontrol
capacity against Fg. The obtained results indicate
that the selected biocontrol agents have a
promising effect on Fg infection. Furthermore,
the selected biocontrol agents have an inhibitory
effect on levels of mycotoxins (deoxynivalenol,
15-acetyldeoxynivalenol, 3-acetyldeoxynivalenol
and zearalenone) measured through a validated
multi-mycotoxin LC-MS/MS method production.
Using a non-targeted approach, with Q-TOF LC/
MS, the mechanism of action is being investigated:
whether there is a detoxification effect and/
or inhibitory volatiles or other substances that
may have an effect on the fungus metabolism.
The project will contribute to a great extend to
reduction of fusarium mycotoxins level in grain
cereals especially wheat and maize.
The project is a part of the MYCOKEY project that
aims at ‘Integrated and innovative key actions
for mycotoxin management in the food and feed
chain’. The project is funded by Horizon 2020.
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