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Elucidation of the ion transport mechanism of the rotary molecular motor
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Enterococcal V-ATPase is a membrane protein that utilizes energy from ATP to
transport Na+ while rotating, playing an essential role in the growth of enterococci. We discovered
an inhibitor of V-ATPase and identified its potential as an antimicrobial agent against

multidrug-resistant enterococci. In this study, we used cryo-electron microscopy to elucidate the
detailed structure of the V-ATPase complex bound to the inhibitor. By integrating the obtained
structural and functional analysis information, we clarified (i) the Nat+ transport mechanism of this
enzyme, (ii) the mechanism by which the inhibitor blocks Na+ transport, and (iii) the molecular
differences between Na+ and H+ transport mechanisms. Currently, we are advancing the development of
antimicrobial agents based on the obtained information.
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