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[Abstract]

Thermophilic rhodopsin (TR) is a light-driven proton pump from a thermopbhilic bacterium.
Solubilized TR forms a trimer at room temperature, while it irreversibly decomposed into a
monomer over 68 °C. Here, we measured resonance Raman spectra of solubilized TR and
membrane-embedded TR to reveal the effects of the environment surrounding protein on the
retinal chromophore structure.

We focused on the C=N stretch band of protonated Schiff base (PSB) in the chromophore
because this band serves a good structural marker of hydrogen bond of PSB. For the
solubilized TR, the monomer showed higher C=N stretching frequency than that of the trimer.
For the membrane-embedded TR, frequency of the C=N stretch band exhibited no remarkable
difference between before and after heating. This suggests that membrane-embedded TR has
higher thermal stability than solubilized TR and that the membrane-embedded TR could keep
trimer after heating. Thus the membrane environment plays an important role for the
maintenance of protein structure in TR.
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Fig.2 Oligomerization change of (a) the solubilized TR and (b) the membrane-embedded TR.
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