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Elucidation of molecular mechanisms underlying the greigite-dependent
enhancement of methanogenesis.
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Previous research has shown that greigite (Fe3S4) has bioactivity to enhance

methanogenesis. This study aimed to elucidate the underlying mechanism of the enhancement. Culture
experiments suggested that specific mineral characteristics of greigite accounted for its
bioactivity. Furthermore, soluble chemical species that are released from greigite was found to
possess the bioactivity. Transcriptome analysis unveiled that the greigite-dependent enhancement of
methanogenesis could be involved In the increase in metabolic fluxes at translational levels.
Abiotic experiments showed that greigite has catalytic activity toward CO2 reduction by H2,
indicating that greigite could also enhance the metabolic fluxes of methanogenesis by its catalytic
activity. Enhanced methanogenesis by greigite was also observed in syntrophic anaerobic microbial
communities, suggesting the potential of the greigite-dependent enhancement to applicational
technologies.
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