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Pathway of vibrational energy transfer in proteins
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Graduate School of Science, Osaka University, Japan

[ Abstract] Mechanism of vibrational energy transfer in proteins is important for
understanding protein functions. We have investigated the energy transfer in hemeproteins by
observing changes in anti-Stokes Raman intensities of a tryptophan residue in the vicinity of
heme. Recently, it was found that atomic contacts in proteins are important pathway for the
energy transfer. In this study, we investigated the effect of a covalent bond on energy transfer
in proteins. First, we prepared two myoglobin samples; one is a mutant (V68W) in which a
tryptophan residue is introduced into a heme binding pocket to probe the energy transfer from
heme in the protein, and the other is a double mutant (V68W/H93G, added imidazole) in
which the covalent bond between heme and a polypeptide chain is removed. We measured
picosecond anti-Stokes UV resonance Raman spectra of these two myoglobin samples.
Temporal changes in anti-Stokes Raman intensities of the tryptophan bands showed no
significant difference between the two proteins, indicating that vibrational energy is
transferred mainly through atomic contacts.
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