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Abstract: During the last few years we have proven that viable bacterial cells can be electrochemically ”wired” to 

electrodes with flexible Os2+/3+ functionalised polymers. Our initial studies [1] were made with simple 
Gram-negative Gluconobacter oxydans, where we addressed redox enzymes from the cytoplasmic 
membrane yielding response for glucose, fructose, ethanol and glycerol. In further studies focus was 
on the structurally more complex Gram-negative Pseudomonas putida and Pseudomonas fluorescens 
[2,3], where response currents could be obtained both for substrates being metabolized in the 
cytoplasmic membrane (glucose) as well as in the cytosol of the cell (phenol). We have also showed 
that introduction of a cytochrome to the cytoplasmic membrane of E. coli greatly facilitated the 
communication between these Gram-negative bacterial cells and the Os polymers [4]. Additionally [5], 
Gram-positive B. subtilis, with a substantially thicker peptidoglycan cell wall, was shown to be “wired” 
by the Os polymers. In B. subtilis the polyelectrolytic properties of the peptidoglycan and teichoic acids 
provide a continuum of anionic charge between the cytoplasmic membrane and the environment. Using 
a B. subtilis strain which overproduces succinate:quinone oxidoreductase (respiratory complex II), we 
were able to improve the current response several fold using succinate as substrate. This is also in line 
with the recent hypothesis raised by Ehrlich [6] on that electron conducting structures are present in the 
periplasm of Gram-positive bacteria (peptidoglycan, teichoic acids), which must be responsible for 
conveying electrons from the cytoplasmic membrane to the outer surface of the cell wall. Currently we 
are focussing on “wiring” the Gram-negative Rhodobacter capsulatus both when cells are grown 
heterotrophically and photosynthetically and results will be shown that find the basis for photosynthetic 
microbial fuel cells. 
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