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Analysis of intermediate structure in proton pump mechanism of proteorhodopsin
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Proteorhodopsin (PR) is one of microbial-type rhodopsins such as
bacteriorhodopsin (BR) and functions as a light-driven proton pump. PR-bearing bacteria are widely
found among microorganisms in the sea and fresh water. In this study, we aimed for structural
analysis of these PRs. PRs were prepared and purified from E. coli cell-free synthesis system and
crystallized by LCP method. I presented here (1) two types of PR crystal structure that absorb light

at 490 nm and 530 nm, (2) radiation damage-free PR structure, and (3) light absorption-mutant
structure of PR. In particular, the structure revealed that the interaction of the amino acid and a
water molecule which related to light absorption causes structural changes of retinal.

I participated in the structural analysis of BR intermediate at SACLA and also reported structural
analysis of light-driven Cl--pumping rhodopsin that is a homolog of PRs.
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