(®)
2021 2023

New field of managing microbes: Elucidation of electrically metabolic switching
mechanisms
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For electrical control of microbial metabolism, we focused on
sulfate-reducing bacteria, which are representative anaerobic microorganisms and involved in global
material cycling and metal corrosion. Isolates showed extracellular electron transfer (EET) ability
at an optimum potential of +0.4 V (vs. SHE). After decoding the full-length genome, heme staining of

cells cultured under EET and sulfate-reducing conditions revealed that heme proteins were detected
in the extracellular membrane fraction only under EET conditions. Comprehensive transcriptome
analysis revealed high transcription of the PilA gene and cytochrome with unknown localization under
EET conditions, suggesting a dramatic metabolic change in response to the extracellular
environment. In conclusion, we have succeeded in identifying genes and proteins involved in
electrical metabolic responses and understanding their expression dynamics in response to
environmental changes.
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