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Elucidation of the molecular mechanism of VSP, a voltage-dependent phosphatase
that convert electrical signals into chemical signals
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We have conducted research to elucidate the molecular mechanism of the
voltage-sensing phosphatase VSP. Various constructs and crystallization conditions were tried for
crystal structure determination of the resting state of VSP. Although the structural analysis was
not achieved, microcrystals were obtained, and we are continuing to investigate conditions for
obtaining better crystals for atomic structure determination. Cryo-EM single particle analysis could

not determine the atomic structure due to large domain fluctuations. A combination of
electrophysiology, fluorescence measurements, and structural modeling revealed that two hydrophobic
residues play an important role in coupling the VSD and the cytoplasmic catalytic region and that
the S4 helix and its connecting linker exhibit as a single helix and are involved in activation.
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