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Voltage—sensin? phosphatase is a unique protein that transduces electrical
signal in membrane into chemical signal. Despite its robust and deep understandings of molecular
mechanisms, physiological function of VSP has remained unclear. In this study, we analyzed sperm of
VSP deficient mouse by combining electrophysiology, fluorescence measurement, molecular dynamics
simulation and mass spectrometry. VSP regulates potassium channel activity on sperm flagellum
membrane via regulating the level and distribution of P1(4,5)P2. This is the first report on
identification of physiological role of VSP in any animal species. It also gives the first case
where the absolute level and distribution of phosphoinositide in sperm was shown to be critical for

regulation of cellular function.
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