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Proton leak mechanisms in acidic environments
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There are many local acidic spots in both intracellular and extracellular
spaces. The pH level, intimately related to each specific function, is maintained by balancing
acidification by proton (H+) pumps and its elimination (alkalization) by H+ leak mechanisms. The
molecular entity and the property of the H+ leak remain to be clarified. We demonstrated the
acid-inducible H+ leak in the plasma membrane of osteoclasts which resorb bone tissues by secreting
massive amounts of acids on the bone surface. We also revealed that inorganic phosphates stimulated
voltage-gated H+ channels and that the pH in single phagosomes often oscillates, which might
contribute to H+ leakages in the specific occasions. These findings help us to clarify
physiological/pathological mechanisms of regulation of acidic environments by H+ leak mechanisms.
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