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Molecular design of photoreceptor proteins for the use of multichannel optgenetics
using all-atom quantum chemical calculations

Sakurai, Minoru
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We analyzed the spectral tuning mechanism in channelrhodopsin and
proteorhodopisin using all-atom quantum chemical calculations. On the basis of these results, we
successfully identified amino acid residues that exert significant influences on the absorption maxima of
these proteins, and furthermore designed mutants whose absorption maxima are largely shifted with respect
to those of the wild type proteins. In addition, we intensively performed MD simulations to elucidate the
photoresponse mechanism in LOV and BLUF domains, which are recently used as photoreceptors in many
optgenetics experiments, from a viewpoint of molecular dynamics.
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