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i i In_this study, various high-resolution crystal structures of reaction_
intermediate states of bovine F1-ATPase were determined by using various X-ray crystallographic

techniques. The structures obtained enabled us to deeply discuss its continuous structural changes
at the atomic level during its ATPase’ s turnover. It unveiled valuable molecular mechanisms for
driving the rotation induced by phosphate-releasing, determining the release-order of reaction
products, ADP and Pi, and for highly-conserved arginine-finger residue. In addition, the substrate
binding cleft formed by alpha- and beta-subunits was revealed to shrink by ATP-binding and to
stepwisely expand by the following ATP-cleavage and phosphate-release. It provides us to clues to
understand the molecular mechanism of molecular motor in light of energy conversion.
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