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Voltage Sensor Only Protein (VSOP) having simple and small structure
would be a superior model system than the Kv-channel protein to elucidate a material transport
molecular mechanism across bio-membrane.

We studied the mechanism of VSOP using molecular dynamics simulation method. We then focused the
volta?e—dependent proton conduction mechanism. On the basis of the hypothesis where for activation,
S4 helix vertically moves against membrane, we constructed a lots of VSOP structures with different
S4 configurations by molecular modeling and long-time molecular dynamics simulations. We then

obtained several important structures. An open structure candidate of VSOP which shows proton
conduction pass along with typical salt-bridges between Arginine and Glutamine, also a structure
candidate of closed VSOP which indicates completely inhibition of water transporting. Those
structures should be useful to investigate the intrinsic transporting mechanism of membrane
proteins.
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