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Analysis of establishment mechanism of catalytic microorganisms on the cathode
surface and biocathode performance improvement by hybrid systems
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Electromethanogenesis is bioelectrochemical synthesis of methane from C02 by
biocathodes. In an electromethanogenic system using thermophilic microorganisms, quantitative
real-time polymerase chain reaction and fluorescence in situ hybridization revealed that the
biocathode microbiota was dominated by the methanogen Methanothermobacter sp. strain EMTCatAl and
the actinobacterium Coriobacteriaceae sp. strain EMTCatBl. RNA sequencing was used to compare the
transcriptome profiles of each species at the biocathodes. For the methanogen, genes related to
hydrogenotrophic methanogenesis were highly expressed. For the actinobacterium, the expression
profiles of genes encoding multiheme c-type cytochromes and membrane-bound oxidoreductases suggested
that the actinobacterium directly takes up electrons from the electrode. Hence, we propose that a
syntrophy-like interaction exists between these two species, which serves to catalyze
electromethanogenesis at the biocathode.
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