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Development of observation of protein dynamics in nanometer region around an
active center using molecular near-field vibrational spectroscopy
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We tried to develop a new probe to selectively observe protein dynamics
using molecular near-field vibrational spectroscopy. In resonance hyper-Raman processes for
centrosymmetric molecules, it was reported that hyper-Raman scattering of their surrounding
molecules can be observed due to intermolecular vibronic coupling. Etioheme is a centrosymmetric
molecule and can be reconstituted into hemeproteins instead of heme as an intrinsic active site. In
etioheme solutions, we were able to observe hyper-Raman scattering of the surroundings, such as
solvent molecules and ligated imidazole molecules. These results indicates possibilities of new
methodology for measurements of local protein dynamics around the active center in proteins.
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