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Analyses of inhibitory effects of Inhibitory factor-1 on human ATP-synthase.
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Firstly, 1 analyzed rotary catalysis mechanism of human F1-ATPase by single
molecule analyses. The rotation scheme revealed was that ATP-binding, Pi-releasing and ATP-hydrolysis
steps of the ATP-hydrolysis turnover occur at 0, 65 and 90 deg, which was different from bacterial one
and enables us to explain the functional state of crystal structures of bovine F1 so far reported. Then,
inhibitory factor-1 (IF1) was shown to prevent the rotation at 90 deg, and the inhibited state was
removed only by forced rotation of F1 with magnetic tweezer at the direction of ATP-synthesis : Fl1 was
broken when forced rotation at ATP-hydrolysis direction. These results support and explain earlier
findings from crystal structures and biochemical analysis that IF1 blocks only ATP-hydrolysis reaction by
preventing an elementary step of ATP-hydrolysis by preventing rotation. These results would provide
important clues to understand the regulatory mechanism of IF1 for future applied purposes.
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