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A challenge for the creation of extremely long-wavelength absorbing rhodopsin by
molecular and structural biological approach

Inoue, Keiichi
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In this study, we tried the creation of a new type of rhodopsin absorbing
longer-wavelength light. This is expected to be elementary technique to achieve new optogenetic
biological tools which are controlled by red- or near-infrared light with higher tissue penetration
depth and lower cellular toxicity.

As the results, we newly identified a new light-driven inward H+ pump rhodopsin (PoXeR) from
deep-sea bacterium, P. oceani, which has a longer absorption maximum wavelength compared to
previously reported molecule.

We also showed that the absorption of rhodopsin with specific function can be red-shifted by
introducing their important amino-acid residues to another longer-wavelength absorbing rhodopsin
which has different function. In addition, we found a new technique which modifies a highly
conserved residue among most of microbial rhodopsins and systematically red-shifts the absorption

wavelength.
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