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In this study, we optimized the expression and purification system of
Enterococcus hirae V-ATPase (E. hirae VoVl) using sodium ion as a transport substrate to obtain the
highly active E. hirae VoVl. We succeeded in constructing an expression system / purification system
that can stably obtain highly active E. hirae VoVl and also succeeded in conducting the structural
analysis of whole E. hirae VoVl by electron microscopy using this sample. Furthermore, we detected
ATP-driven rotation of E. hirae VoVl with high time resolution (up to microsecond). E. hirae VoVl
rotated slowly when the external sodium concentration was decreased and showed multiple rotation
steps reflecting sodium binding at Vo portion.
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