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To construct an engineered strain of Shewanella oneidensis MR-1 that can fermentatively produce
succinate from glucose, the genes required for succinate production were introduced into MR-1. When the
engineered MR-1 was grown on glucose under fermentation conditions, it consumed glucose and
produced succinate as well as lactate and acetate. Succinate was not detected when wild-type MR-1 was
grown under the same condition. To examine whether succinate production is enhanced by electron
supply from electrodes, the engineered strain was cultured in an electrochemical reactor equipped with a
working electrode poised at -0.6 V (vs. Ag/AgCl). However, no significant difference was observed in
succinate production between the closed-circuit and open-circuit conditions (i.e., in the presence and
absence of electron supply). This is likely due to the low yield of succinate, in association with the
production of the byproducts. When fumarate was added to the reactor, a significant production of
succinate was observed, supporting that electrons supplied from electrodes can be used for the reduction
of fumarate into succinate. Based on these findings, we plan to disrupt metabolic pathways for producing
the byproducts and increase the yield of succinate in order to demonstrate that succinate production from
glucose can be enhanced by electro-fermentation.
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