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Extended Data Fig. 5 | Transposon insertion loci of the genomic rGlyP modules in this study. (a) the CRG5 lineage carries two insertions of the Tn5-P14-C1 construct. 
One in the acnM gene and one upstream of the phaP1 gene. (b) the transposon expressing the P3-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 
cycle strain and of CRG6 to CRG4 (c). Log2-fold changes in protein intensity are 
plotted against significance (-log 10 q-Values). Relevant proteins are labeled, 
shown as a filled-out circles and colored according to their metabolic task. 
rGlyP proteins associated with module 1 are shown in blue, module 2 in green 

and module 3 in purple. CBB cycle and hydrogen utilization proteome are 
depicted in black and brown respectively. Different formate utilization proteins 
are highlighted in orange. Loci hit by transposon insertions and the frequently 
observed mutations as in H16_A0258 are shown in turquois. The most up and 
downregulated proteins if 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 HCO3 with 10 % CO2 in the headspace in a 96-well plate reader. Two biological clones of the ΔphaC1 ΔphaP1 strain are shown. Curves depict the mean of  
4 technical replicates.
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Extended Data Fig. 8 | Effect of sFDH 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 

H16 CBB (WT), CBB (ΔphaC1), CRG4, CRG5 and CRG6 strains were grown on 
M9, 80 mM formate, 100 mM HCO3 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 metal ion.
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Extended Data Fig. 9 | Chemostat cultivations of C. necator ΔphaC1 and CRG6 
ΔdadA6 on formate. Strains were cultivated in a carbon limited chemostat at 
a dilution rate of 0.05 h−1 with a 80 mM formic acid feed in 10 % CO2 (at 2.5 vvm). 
Process data from the entire ΔphaC1 and CRG6 ΔdadA6 cultivations are shown. 
Infrared based cell density data and pH values are depicted. The 3 day harvest 

window during which samples were taken for cell dry weight analysis is indicated 
in grey. The dilution rate was set to 0.087 h−1 equal to 8 h doubling time after 
1000 h of cultivation and to 0.1 h−1 after ~1300 h of cultivation, after which the 
cells washed out.
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