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Functions of vacuolar H+-ATPases and voltage-gated proton channels coexisted in the
plasma membrane of osteoclasts

Kuno, Miyuki
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Osteoclasts express two types of electrogenic H+-selective transport mechanisms at
the plasma membrane, that is, vacuolar H+-ATPases (V-ATPases) and voltage-gated proton channels. ldentify
ing these H+ currents in single cells under the whole-cell clamp configuration, we showed that V-ATPases w
ere predominant at physiological intracellular pH (>7.0) and membrane potentials (<-20 mV), but that H+ ef
flux via the H+ channels exceeded those of V-ATPases at voltages higher than the activation threshold, sug
gesting that the two mechanisms switch their roles quickly. The increase in intracellular pH via V-ATPases
inhibited activation of nearby H+ channels, but not vice versa. Elevation of intracellular pH, either by
weak bases or V-ATPases, facilitated dynamin-dependent endocytic internalization of H+ channels. The data
presented an idea of the reserving pool for H+ channels and suggested novel mechanisms for interaction bet
ween V-ATPases and H+ channels in osteoclasts.
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