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Exploitation of new optogenetic tools based on characteristic properties of
rhodopsins
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Rhodopsin is a family of photoreceptive seven-transmembrane proteins
containing retinal as a chromophore. They show a variety of photochemical properties (e.g., spectral
sensitivity and photoreaction) and molecular functions (e.g., G protein coupled receptors, ion
pumps and ion channels). Recently, rhodopsins are utilized as fundamental tools in optogenetics that
can control the biological phenomena by light in living cells and oraganisms. In this research, we
analyzed the photochemical properties and molecular functions of new rhodopsins from metazoan and
microorganisms and to understand their functional mechanisms. Furthermore, we applied new and
classical rhodopsins into several cell lines and animals to establish new optogenetics tools.
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