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The microbial interactions between mineral and bacteria play an important role in biogeochemical
cycling of metal compounds!!'l. One of these activities is extracellular electron transfer (EET), in
which microbes exchange electrons with external redox compounds, electrodes or even other
microorganisms?l. As an electrochemically active bacteria, Shewanella oneidensis MR-1 (MR-1)
can accomplish an outward electron transfer, i.e., transfers electrons from the cells to extracellular
electron acceptors. Whereas the oxidation of compounds by MR-1, which is an inward EET from
extracellular electron donors to the microorganism, is barely studied. Here we present an inward
EET of MR-1 from the molecules with high redox potentials. Among the 12 investigated redox
molecules with different redox potentials and overall charges, the molecules with high redox
potentials and overall charges shown the most asymmetrical peaks on the cyclic voltammetry (CV)
on the electrode coated with MR-1. Further studies disclosed that an asymmetrical pattern on CV
implied an inward EET process and this process was only discovered in particular molecules. The
common features of these molecules are high redox potentials and negatively overall charges. It is
conclusive that the inward EET is closely related to the high redox potentials, although the effect of
overall charges needs further investigation. The function of MtrC and OmcA, a common
cytochrome ¢ in the outer membrane of MR-1, was also studied. The results support a model in
which the high-redox potential molecules donor electrons to MR-1 by interacting with MtrC, OmcA,
and MtrB, and/or unknown active sites and then interacting with redox proteins in the periplasm of
MR-1.
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