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Invention of the photoswitchable voltage-sensor
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Our biological functions, including brain and heart functions, are generated
by electrical signals. It is well known that these electrical signals are generated by
voltage-gated channels. Attempts to manipulate the functions of the human body by manipulating the
electrical signals of the body are currently being actively pursued. In this study, we attempted to
create novel light-driven ion channels and light-driven membrane-functional proteins based on the
structure and operation mechanism of the voltage sensor of the voltage-gated channel. Azobenzene,
which undergoes photoisomerization at high speed, was used to move the voltage sensor helix of the
ion channel to control the ion channel activity by light and to control functional molecules such as

enzymes attached to the voltage sensor.
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