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This project made two major achievements. The first is elucidation of molecular
mechanism of F1-ATPase. The second is the development of novel single-molecule measurement techniques.
The achievements in the first category include the elucidation of self-inactivation of F1-ATPase that is
physiologically relevant. In collaboration with theorists, we revealed that angles for hydrolysis and
inorganic phosphate release are different that have been thought to be the same. We also revealed the
interaction of F1 with phosphate group of ATP directly leads torque generation. The novel single-molecule
technigues developed in this project are nanorod imaging with ultra high spatiotemporal resolution and
arrayed lipid bilayer chamber system (ALBiCs). Both of novel techniques were proved to be very powerful
to bring new findings that have been not accessible with previous single molecule techniques.
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