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[Abstract]

Bacteriorhodopsin (BR) is a light-driven proton pumping membrane protein. For its proton
pumping, light energy first converted to the retinal isomerization, followed by pKa changes of
amino acids and protein structural changes. The sensitivity of Fourier transform infrared
spectroscopy (FTIR) to molecular vibration allows to monitor such changes.

In this study, we investigated the first overtone of retinal C-C stretching vibration and C-H
out-of plane bending vibration in BR as a model system of biomolecules and they were
compared with their fundamental vibrations. Experimental anharmonicities for C-C stretching
vibration and C-H out-of plane bending vibration were estimated to ~1.5 cm™ and ~4 cm™,
respectively. Based on our FTIR difference spectra, anharmonicity of retinal vibrational
modes in protein and in solvent will be discussed.
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Fig.2 FTIR difference spectra of BR«/BR
in 2500-1800 and 1250- 900 cm? region.



