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Domain-to-domain coupling in voltage sensor domain proteins
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Toward understanding general principle of domain-to-domain coupling in
membrane proteins, we have exploited advantages of voltage-sensor domain proteins including
voltage-gated proton channel (VSOP/Hv1l) and voltage-sensing phosphatase. Approach of
electrophysiology, voltage clamp fluorometery of cysteine-based method as well as fluorescent
unnatural amino acid incorporation based on the genetic method enabled to reveal intermediate state
of enzyme coupled to partially activated voltage sensor in VSP. X-ray crystal structure of
voltage-gated proton channel was solved at 3.45 angstrom resolution as the zinc bound closed state,
showing two S4 helices running straight next to each other within dimer in membrane which formed
continuous helix down to the dimer cytoplasmic coiled coil at the C-terminus.
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