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Optogenetic potentials of animal opsin bound to 3,4-dehydroretinal
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Optogenetics is a biological technique that involves the use of light to
control living cells/neurons, which have been genetically modified to express light-sensitive
protein, rhodopsins. Rhodopsins sensitive to longer-wavelength of light, which can reach deep
regions of tissues is useful for optogenetics. Therefore, in this study, enzymes that convert the
normal chromophore (Al-type) to A2-type chromophore, which forms rhodopsins sensitive to longer
wavelength of light. When the enzyme and rhodopsin genes are expressed in cultured cells, we found

that high ratio of the expressed rhodopsin was bound to A2-type chromophore, indicating the
chromophore-conversion enzyme works in cultured cells to supply rhodopsins with A2-type chromophore.
We also successfully identified the amino acid residues essential for visible light absorption, in
some rhodopsins that would be useful for optogenetic applications.
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