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Extended DataFig. 5| Transposon insertion loci of the genomic rGlyP modules in this study. (a) the CRGS lineage carries two insertions of the Tn5-P,,-C1 construct.
Oneinthe acnM gene and one upstream of the phaPI gene. (b) the transposon expressing the P,-C3-module inserted in the gene H16 B1976 in strain CRG6.
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Extended Data Fig. 6 | Proteomic comparison of rGlyP and CBB cycle strains.
Global changes in the proteomes of (a) CRG4 and (b) CRG6 compared to the CBB
cyclestrain and of CRG6 to CRG4 (c). Log2-fold changes in protein intensity are
plotted against significance (-log 10 g-Values). Relevant proteins are labeled,
shownas afilled-out circles and colored according to their metabolic task.
rGlyP proteins associated with module 1are shown in blue, module 2in green
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and module 3in purple. CBB cycle and hydrogen utilization proteome are
depicted inblack and brown respectively. Different formate utilization proteins
are highlighted in orange. Loci hit by transposon insertions and the frequently
observed mutations asin H16_A0258 are shown in turquois. The most up and
downregulated proteinsif not already categorized, are colored in grey. All other
proteins are not labeled, depicted as empty squares and colored grey.
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Extended Data Fig. 7 | Effect of phaP1 deletion on growth of the CBB cycle strain. Strains were cultivated in M9 media supplemented with 80 mM formate and
100 MM HCO; with 10 % CO, in the headspace in a 96-well plate reader. Two biological clones of the AphaCI AphaP1I strain are shown. Curves depict the mean of

4 technical replicates.
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Extended Data Fig. 8 | Effect of sSFDH inhibition on biomass yield (OD600).
Depending on the presence of the activating or inhibiting metals molybdenum
and tungsten, the sFDH pool can either be fully active (a), inactive (b), or partially
inactive (c), when both are present in varying concentrations. (d) FBA-based
prediction of the required oxidative and assimilatory fluxes for Calvin cycle
(CBB) and reductive glycine pathway (rGlyP) at 14 h doubling time. (e), C. necator

molybdate (nM)

H16 CBB (WT), CBB (AphaCl), CRG4, CRG5 and CRG6 strains were grown on

M9, 80 mM formate, 100 mM HCO, minimal media in 96-well plates. Cells were
either supplemented with varying concentrations of sodium tungstate to inhibit
sFDH or sodium molybdate to potentially further increase sFDH activity with the
appropriate metalion.
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Extended Data Fig. 9| Chemostat cultivations of C. necator AphaC1 and CRG6
AdadA6 on formate. Strains were cultivated in a carbon limited chemostat at
adilution rate of 0.05 h™ witha 80 mM formic acid feed in10 % CO, (at 2.5vvm).
Process data from the entire AphaCI and CRG6 AdadA6 cultivations are shown.
Infrared based cell density data and pH values are depicted. The 3 day harvest
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window during which samples were taken for cell dry weight analysis is indicated
ingrey. The dilution rate was set to 0.087 h™ equal to 8 h doubling time after
1000 hof cultivation and to 0.1 h™ after ~1300 h of cultivation, after which the
cellswashed out.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection | No special software was used.
Data analysis The following software was used: MatLab R2019a, equilibrator-api 0.2.5, Geneious 8.1, Breseq (v0.36.1), SnapGene 8.0.1, Graph Pad Prism
10.1.0, Adobe lllustrator 2020, Perseus 1.5.1.6

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Data supporting the findings of this study are found in the paper, the extended data figures, the supplementary information, or the source data files. Sequence data
of plasmids constructed and/or used in this study was made available on EDMOND (https://doi.org/10.17617/3.FSBOQE). Whole-genome sequencing data were
deposited on the NCBI sequencing read archive (SRA) under the BioProject number PRINA1209586. The mass spectrometry proteomics data have been deposited
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to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXDO59545. Further information, bacterial strains and materials
related to this work can be obtained from the corresponding authors. The GEM of C. necator -RehMBEL1391_sbml_L3V1, the code and the associated results
obtained in this study have been deposited in the following GitHub repository: https://github.com/benit005/
Formate_assimilation_rGlyPvsCBB_Cupriavidus_necator

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender N/A

Reporting on race, ethnicity, or N/A
other socially relevant

groupings

Population characteristics N/A
Recruitment N/A
Ethics oversight N/A

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size Sample sizes for proteomics were in biological triplicates, which is a generally accepted number for similar microbial experiments. Sample size
of growth experiments were 2-3 technical replicates with the experiments being repeated at least 3 times to ensure reproducibility, which
reflects the state of the art in the field (10.1038/s41467-024-53762-9). The chemostat biomass yield experiment was conducted in the same
way as an established reference in the field (10.1111/1751-7915.12149), making results more comparable. We harvested over the course of 3
days a total of 9 samples to assure technical replication. We further were able to benchmark our data to the aforementioned reference, have
several OD600 based growth experiments showing similar trends in biomass formation, and have preprinted flask yield data further
confirming our results.

Data exclusions  No data were excluded.

Replication Growth experiments in glass tubes and plate readers were repeated 3 times to ensure reproducibility. Biomass yields are derived from 9
technical replicates taken from the chemostat in steady-state over the course of 3 days.

Randomization Biological replicates were chosen at random from plate, otherwise no further randomization was performed.

Blinding Blinding was not performed, as this study was conducted using a single microorganism in a controlled laboratory environment, with
appropriate controls to avoid bias.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Materials & experimental systems
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Involved in the study

Antibodies

Eukaryotic cell lines
Palaeontology and archaeology
Animals and other organisms
Clinical data
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Plants

n/a | Involved in the study
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|z |:| MRI-based neuroimaging

Seed stocks N/A

Novel plant genotypes  N/A
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