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V-ATPase (V,V1), expressed in eukaryotic vacuoles and bacteria, is a membrane protein that
selectively pumps H* or Na* using ATP hydrolysis energy. The c-ring of the V, motor responsible for
ion transport contains an ion-binding site composed of multiple amino acid residues. We compared
amino acid sequences of the ion-binding sites among various V-ATPases and found that the H*- and
Na“-transporting ATPases have characteristic amino acid residues. Based on these findings, we
introduced mutations to the ion-binding site of Na'*-transporting Enterococcus hirae V-ATPase to
impart non-natural ion transport properties. The cQ651 mutant showed a reduced Na*-binding affinity
and a significantly increased H'-transport activity. Moreover, a triple mutant, cG63E-V34Q-Y141T,
apparently showed 18° steps, suggesting that this mutant transports 20 Na* per single turn, twice as
many as the wild-type which has cio-ring. Here, we report the biochemical and single-molecule

analyses of these mutants.



