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Probing conformational changes in protein reaction sites via Raman optical
activity
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It is proteins that perform diverse chemical reactions in living organisms.
In proteins, the visualization of three-dimensional structures of reacting molecules is one of the
most important challenge. This research aimed to build up a new method using Raman optical activity
(ROA) spectroscopy, which is very sensitive to three-dimensional (3D) structure of molecules, to
track the biochemical reactions.
We chose the photoreceptors of micro-organisms, such as microbial rhodopsins and photoactive yellow
proteins, for the target of our study and planned to measure ROA of their photointermediates trapped
at low temperature. As the first step for this ROA measurement, we measured the low-temperature
Raman spectra of the photointermediates of various photoreceptors and analyzed their structural
changes in the photoreactions. Then, we extended our this Raman spectrometer to the low-temperature
ROA spectrometer to obtain the three-dimensional structure information of photointermediates.
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