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Study of secondary structures of proteins by using hyper-Raman spectroscopy
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This study aims to obtain structural information on biomolecules, including
proteins, by using hyper-Raman (HR) spectroscopy, which is one of vibrational spectroscopies. First,
we detected multiple amide bands originating from the peptide structure of N-methylacetamide by HR
spectroscopy. Second, we characterized the secondary structures of several model peptides, whose
molecular structures are well-defined, from the amide bands in the observed HR spectra. Third, we
studied the hydration structures of water molecules in the vicinity of osmolytes, including urea,
ter-butyl alcohol, and trimethylamine-N-oxide by HR spectroscopy. We focus on the librational bands
of water originating from the hindered rotation in the low-frequency region. We show that HR
spectroscopy can detect the change of the librational bands, which can be hardly detected by IR and
Raman spectroscopy.
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