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[Abstract] Fi-ATPase (F, hereafter) is a rotary molecular motor driven by ATP-hydrolysis. To
reveal its physical-power generation mechanism, we established two analytical systems, static and
dynamic X-ray crystallographic systems, by using recombinant bovine F;. The studies provided
various rotation interim snapshots for elementary steps of release of product phosphate and ADP. The
former structures identified stepwise rotation of rotor and widening of the phosphate binding pocket
during phosphate release at atomic level. Sequence of the structural transition was further confirmed
by our dynamic time-divided X-ray crystallographic study. The ADP-releasing intermediate structures
unveiled a dynamic conformational rearrangement in the catalytic subunit (especially at p-loop) for
ADP release. These results provide one of power-generation mechanisms that elastic energy
accumulated inside protein molecule, originally provided by ATP-binding, is released by the trigger of
the phosphate release and converted into the physical power to drive rotation.
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