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Extracellular Electron Transport (EET), which electrically connects the microbial respiratory chain
to the outside of the cell, is a key process in environmental technology such as anaerobic wastewater

treatment and bioremediation using microorganisms as an electrocatalyst. We have conducted mechanical
research on the interfacial EET of the electrode surface and microorganisms, but the overall current
output largely depends on “long distance electron transfer”, because the majority of bacteria is not
in direct contact with the electrodes. Among the proposed mechanisms, the electron transport process
through a conductive wire—like structure produced by microorganisms is considered to be the most
important mechanism. However, there has not been available a method for tracking the physicochemical
description and chemical properties of the wire structure. Here, we aimed at verifying the mechanism
that the outer membrane cytochrome forms a cohesive structure on the conductive wire and the mechanism
of electron transfer in the horizontal direction. We first attempted to reconstruct outer membrane
cytochrome on the |ipid membrane. However, the operation to introduce the outer membrane cytochrome
enzyme into the |iposome was not very successful after many trials. Meanwhile, we succeeded to develop
a methodology to directly track the cytochrome enzyme localized on the nanowire. Nanowires have been
visual ized by comprehensively fluorescent staining of membrane or enzyme, but it was impossible to
quantify specifical ly outer membrane cytochrome. We succeeded in the staining and quantification of
outer—membrane cytochrome localized on nanowires for the first time by utilizing the hydrogen peroxide
reduction reactivity possessed by the heme reaction center. This method can be applied to models other
than the model bacteria used this time, and this method lead us to discover nanowires having exactly
the same internal structure as Shewanella in Desulfovibrio ferrophilus IS5 strain, which is model iron
corrosive bacterium. This method visualizing the amount of enzyme on the nanowire and its distribution
to the inside can be expected to be widely used in the relevant field in the future




