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Development of new channelrhodpsin having the long conjugated chromophore
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Optogenetics is a powerful new tool, which allows control of neuronal
activity by light. Channelrhodopsins are light-gated cation channels and have been used for
optogenetics. In order to construct a new type of channelrhodopsin having the chromophore responding

to the longer wavelength, we prepared the novel retinal analogs with double bond-elongated at the
Schiff base, side chain or cyclohexene ring of retinal and 3,4-dehyrdoretinal .All analogs
synthesized here bound to apo-protein to afford the new channelrhodopsins. Although the red shift
values of ramuda max were only 10-20 nm, these channelrhodopsins exhibited the half of absorption
maximum at about 560-580 nm, which were about 50-80 nm red shifted than that of native
channelrhodopsin.
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