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Structural mechanism of voltage-gated ion channels based on the functional
structures and their transitions

Osawa, Masanori
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Voltage-gated ion channels (VGICs) are membrane proteins that play important

roles in neurotransmission, heart beats, and so on. VGICs have ion-permeation pore with a gate,
which opens and closes in response to membrane potential. VGICs regulates membrane potential, by
permeate particular ions at appropriate amounts through conformational transitions. However,
underlying structural mechanism remained elusive. This study aims to elucidate the structural
mechanism by analyzing the resting structure, which emerges at the resting membrane potential, by
establishing the methods to stabilize the resting state without membrane potential.
Here, we established a method to stabilize the resting structure by SS-bond linkage of two Cys
residues that are introduced by mutagenesis. We analyzed structures of a SS-linked VGIC by electron
microscope and characterized its electrophysiological properties.
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