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Bacterial electrochemistry has become one of the hottest topics in bioelectrochemistry ever since it was shown
that Geobacter sulfurreducens and Shewanella putrefaciens could electrochemically communicate directly with
electrodes without the need to any redox mediator [1,2].

We have since 2004 pioneered “wiring” both Gram-positive and Gram-negative bacteria [3-6] (and thylakoid
membranes [7-9]) to electrodes using osmium redox polymers (Os RPs) that strongly facilitate extracellular electron
transfer (EET) reactions. Because of the cationic nature of the Os RPs they will electrostatically interact very strongly
with bacterial cells and biological membranes to form hydrogels that will strongly attach onto electrode surfaces and
will allow substrates and products to freely diffuse in and out of the hydrogel. We have investigated the influence of
EA#’-value and structure of the Os-complexes of the Os RPs on the rate of electron transfer. However, only recently
we have obtained a much clearer picture on how the RPs and the cells interact and how the interaction changes with
time. In these recent investigations we have “wired” wild type and some mutants of Enterococcus faecalis with both
4 different Os RPs as well as with a quinone RP [10-14]. Comparing the efficiency for EET for wild type and some
E. faecalis mutants using an Os RP or ferricyanide we could prove that there are different ET pathways in this
organism [14]. These recent results will be shown and discussed.
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