








Confronting the network with experimental data

NADH balances are presented in Figure 2.b. Errors are noticeable lower in all cases when EB 1s
included (stripped bars) than when it is not (white bars). But, if EB is considered, it also means that
there is an extra H2 yield. In Figure 2.c the experimental H2 yields (grey bars) are always consistently
lower than the predicted H2 yields when considering EB in the network (stripped bars). In addition,
the ratio between the experimental yields of H2 and CO2 (grey bars) is very close to 1. Both facts
seem to contradict the occurrence of EB. However, predicted CO2 yields (Figure 2.c, stripped bars)
are as well higher than the experimental yields (Figure 2.¢, grey bars) and this difference cannot be
explained by the inclusion of EB because EB does not change the CO2 stoichiometry in the network.
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Figure 2. Summary of results: a) Scheme of the metabolic network; b) NADH balance ( Qwithout considering
electron bifurcation or homoacetogenesis (8 only considering clectron bifurcation ( Mconsidering
electron bifurcation and homoacetogenesis; ¢) H2 and CO? yields () experimental results (§) theoretical
vajues only considering electron bifurcation @@ theorctical values considering electron bifurcation and
homoacetogenesis

}1A presence in the reactor could explain that lower yields than the ones predicted for H2 andCO2
were observed in the experiments (Figure 2.c). Thercfore, we included HA in the considered
stoichiometry. We calculate that the excess of H2 and CO2 between the predicted yield and the
experimental one could be consumed by HA. Black bars in Figure 2.c show that when the assumed

“stoichiometry is modified to consider both EB and HA it provides a better description of the process

as now the gaseous yields fit with the experimental data.
The presence of HA implies as well that part of the acetate yield measured is produced from the H2 and

02 and not directly from glucose fermentation. Then, NADH balances change for the new

stoichiometry. Black bars in Figure 2.b indicate that this correction does not increase significantly the
error in the NADH balance except for pH 4 and 5.5 experiments. In this analysis, the only possible
source of error is the experimental data. Gaseous products yields have bigger uncertainties due to a

possible oversaturation in the liquid phase and this affects the precision of the yields measured [8]. We

consider that the deviations found in pH 4 and 5.5 experiments could be explained considering the
serimental crror of the data. Nevertheless, adding the fact that for cach glucose converted to pyruvate
2 NADH molecules are produced, a deviation of 0.4 in the balance means that 20% of the NADH was
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