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Table S1. Estimation of electron recovered into biomass according to each cycle of headspace gas

replacement.
Cycle Control NR HNQ HQ
2 3.00% 1.03% 2.93% 1.43%
4 3.34% 3.20% 4.53% 3.80%
6 4.38% 3.92% 5.76% 3.26%
8 3.28% 3.05% 4.37% 3.19%
10 2.89% 2.83% 3.44% 2.21%
12 2.67% 2.63% 2.69% 2.43%
14 2.54% 2.33% 2.46% 2.49%
16 2.28% 2.04% 2.38% 2.31%

Table S2. Estimation of carbon recovered into biomass according to each cycle of headspace gas

replacement.

Cycle (days) Control NR HNQ HQ
> ~ = = =
4 0.34% 0.09% 0.34% 0.19%
6 1.52% 1.03% 1.47% 1.31%
8 2.92% 2.96% 3.98% 2.21%
10 3.30% 2.84% 2.97% 2.46%
12 4.17% 3.49% 2.83% 2.42%
14 4.11% 4.78% 3.60% 4.19%
16 3.20% 4.00% 4.73% 4.06%

* The carbon balance of the first cycle (i.e. first 2 day), was not estimated because the initially contained
buffer component, NaHCOs (4g/L) might be counted for the carbon balance. However, this effect might
decrease through the gas replenishment proceeded in the following cycles.

**The cell synthesis was estimated by the following equation [43, 44]
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Figure S1. Schematic diagram of microbial electrosynthesis reactor. Four syringes were implemented
to compensate the pressure change in the headspace, and simultaneously provide CO: for
electrosynthesis.
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Figure S2. Acetate production at 0.5 mM (A) and 1 mM (B) of redox mediators during 8 cycles.
Increase of mediator concentration resulted in negative effect on acetate concentration probably due

to the toxic and inhibitory effect on electron transport.
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Figure S3. Average electron recovery into acetate with 0.1mM, 0.5mM, 1mM of redox mediators

during 8 cycles. (A), Control; (B), NR; (C), HNQ; (D), HQ.
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Figure S4. Average carbon recovery into acetate at 0.1mM, 0.5mM, 1mM of redox mediators during
8 cycles, (A), Control; (B), NR; (C), HNQ; (D), HQ.
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Figure S5. Acetate production with 7mM of redox mediators. (A), acetate; (B), formate production.
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Figure S6. Cell growth (ODew) profiles during electrosynthesis on each 8 cycles for 16 days.
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