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Higher-Order Structures of Proteins in Solution Explored by Using Low-Frequency
Raman Optical Activity
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To analyze chiral higher-order structures of proteins, their fluctuation in
solutions, and chiral solute-solvent interactions, we have extended a measurable region of chiral
vibrational spectroscopy, Raman Optical Activity (ROA), to the lower frequency region and measured
low-frequency ROA of proteins in solutions at the first time. A new spectrometer was developed for
the measurements and peak assignments were attempted by comparing spectra of proteins of which
crystal structures are well-known. Furthermore, experimental spectrum of an alpha-helical
polypeptide was well reproduced by quantum mechanical simulation, which explored that the
low-frequency ROA can reflect a long-range interaction of alpha-helix within about two helix turns
and its structural fluctuation in solutions.
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