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synthetic approach
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In vivo, information is transferred as a form of molecules or molecular assemblies, and it moves through intermolecular
interactions. Meanwhile, light is an important tool that simultaneously carries information and energy. We design new photo-
reactive molecular systems showing well-regulated molecular structural changes and study the following changes in the inter-
molecular interaction. Constructing new artificial molecular systems with various information would contribute to provide deep
understanding on the living systems and to accomplish new photo-sensor molecular systems and light-driven molecular
machines as preliminary examples of the artificial smart molecular systems.
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Control of motor proteins based on photo responsive energy Photoregulation of optical and mechanical functions from chiral
molecules and inhibitors liquid crystals
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rotational motion of micro object short helical pitch long helical pitch
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Motor proteins, which are biomolecular machines, generate mass transfer and force for cell In cholesteric (chiral nematic) liquid crystals in which molecules form helical superstructures
division within cells. We develop technologies to control the movement of kinesin-microtubule spontaneously, the self-organized molecular orientation changes by external stimuli. We design
system such as speed and direction by introducing a series of photoresponsive synthetic high- photoresponsive chiral dopants and develop applications to link molecular structural changes to
energy molecules or photoresponsive inhibitors. We also try to reveal the intermolecular interaction maximum helical reorganization of superstructures. We try to achieve versatile structural color
and its effect to activation or inhibition properties. Furthermore, we aim to control the motion not modulation and continuous work generation based on cholesteric liquid crystals by light irradiation,
only at a molecular level but also at larger scale such as muscle fiber by light. and to elucidate their mechanism.
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