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Rotary mechanism of V-ATPase
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<Synopsis>

Vacuolar-type H'-ATPases (V-ATPases) are found in a wide range of organisms. V-ATPase
has been believed to utilize a rotary catalytic mechanism similar to F,F; to perform their
specific function. We succeeded in visualizing subunit rotation coupled to ATP hydrolysis of
the V, portion using a single molecule detection technique for the first time. Also recent our
work has succeeded in resolving each step in the ATP hydrolysis reaction of the V; domain.
V, generated torque of ~35 pN nm, which is slightly lower than the ~46 pN nm measured for
F;. Noticeably, the angles for both ATP cleavage and binding were apparently the same in
V,. This is in sharp contrast with F;, which cleaves ATP at 80" posterior to the binding of
ATP. Thus, the mechanochemical cycle of V| has marked differences to that of F;.
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