Geobacter sulfurreducens TRIHEME CYTOCHROMES: SMALL DEVICES DRIVING ATP SYNTHESIS 
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The bacteria Geobacter sulfurreducens (Gs) can naturally oxidize organic compounds using Fe(III) or other metal oxides as terminal electron acceptors. Several of these metals are toxic and/or radioactive. Additionally, Gs can couple sediment organic matter oxidation with electron transfer to electrode surfaces with concomitant electricity production1. During growth in presence of Fe(III) oxides, Gs expresses several cytochromes. One of these proteins is a small periplasmatic triheme cytochrome with 71 residues, designated by PpcA, which was shown to have important role in the bioenergetic of Gs. In fact, this protein is known to be involved in the reduction of metal ion species such as Fe(III) and U(VI)2  and recently we have shown that it participates in the e-/H+ energy transduction in these bacteria3. The analysis of the Gs complete genome revealed the existence of four PpcA homologues, which function is presently unknown4. NMR has been shown to be an excellent technique to study the redox properties of multiheme electron transfer cytochromes, since it allows probing individually each redox centre providing information essential to elucidate the protein’s physiological functions. The thermodynamic properties of the four PpcA homologues were studied using NMR and visible spectroscopy techniques and the preliminary results appear to indicate that, together with PpcA, these proteins may form a periplasmic cytochrome pool, which contributes to the H+ electrochemical potential gradient across the periplasmic membrane that drives ATP synthesis.
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