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                                    Abstract
The oxidation of plastoquinol by the cytochrome b/f complex is the slowest step in light-saturated photosynthetic electron transport. The reaction involves the removal of two electrons and two protons from plastoquinol by the one-electron acceptors of the cytochrome b/f complex: the FeS center, cytochrome f, and two b-cytochromes. A distinct feature of the process is the -transformation of redox free energy into the free energy of a proton electrochemical gradient. The energy transduction is a consequence of contributions from two reactions: One is the contribution to the transmembrane proton gradient from the release of protons into the thylakoid vesicle and the other is the contribution to the transmembrane electric field from the transfer of an uncompensated charge across the membrane. The mechanism of quinol oxidation by the cytochrome b/f complex has yet to be determined and is currently the topic of a considerable amount of research (reviewed in ref. 1). A major point of divergence among the proposed models is the stoichiometry of proton translocation to electron transport. Linear models predict one proton released inside the thylakoid vesicle for each electron transferred to photosystem I, while cyclic mechanisms predict two protons for each electron (2–6).
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