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Regulation of gene expression using electricity: Lesson from electro-active
microorganisms
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This study aimed to explore the possibility of using electricity to
regulate gene expression more effectively. We used the genes involved in potential recognition of
redox potentials in the electrogenic bacteria, Geobacter sp. within anodic biofilm.

Comparative genomics of 23 Geobacter species revealed that several multi-heme c-type cytochromes
were universally present in this genus, while sensor proteins with one heme binding domain in a
two-component regulatory system were also conserved, which could associate with the recognition of
redox potentials. We have succeeded in generating strains deficient in two c-type cytochromes and
one b-type cytochrome genes in the model strain of genus Geobacter, and found that these mutant
strains have altered iron-reducing activity. These results are expected to lead to the development
of gene expression control methods using electricity in the future.
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