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The study on the transport mechanism of light-driven inward proton pump and its
application to optogenetics
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Xenorhodopsin (XeR) is a light-driven inward ﬁroton pump that was discovered
by Inoue et al. In this research project, we have obtained new insights about the isomerization
process of retinal and the proton transfer process of XeR by spectroscopic measurements and amino
acid modification experiments. In addition, by mutating a proline near the retinal, we obtained a
long-wavelength shifted mutant of XeR, which is expected to be useful as an optogenetic tool.

On the other hand, we identified a second light-deriven inward proton pump, schizorhodopsin (SzR),
which is different from XeR, from Asgardian archaea, and clarified its photoreaction process and
three-dimensional structure. The similarity of the mechanism suggests that SzR and XeR realize the
same function by convergent evolution at the molecular level.
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