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Investigation of the enzymatic reaction of vacuolar-type ATPase by isolation and
characterization of mutants of bacterial sodium-translocating V-ATPase
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Vacuolar-type ATPases (V-ATPases) structurally resemble F-ATPases and
function as proton pump in acidic organelles and plasma membranes of eukaryotic cells as well as in
bacteria. The Enterococcus hirae V-ATPase is a unique variant of V-ATPase, which recognizes sodium
and lithium with near equal affinity and is indispensable for salt tolerance of this bacterium at
alkaline pH. We previously indicated that NtpK(E139D) mutant strain lost tolerance to sodium but not

to lithium, and suggested that the E139 residue is indispensable for the enzymatic activity of E.
hirae V-ATPase. In an attempt to isolate the suppressor mutations for NtpK(E139D), we isolated two
mutants, NtpK(E50K/E139D) and NtpK(V1381/E139D). Interestingly, the single point mutation of NtpK
(E50K) or NtpK(E50D) decreased the activities of V-ATPase to approximately 50% of the wild-type,
suggesting that E50 is one of the important residues for the enzymatic activity of E. hirae
V-ATPase.
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