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NRVS study of diatomic gas sensing mechanism of hemoproteins
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Nuclear resonance vibrational spectroscopy (NRVS) was applied to myoglobin.
The nature of Fe 02 bond in oxy Hb and Mb had been extensively investigated by resonance Raman
spectroscopy, which assigned the Fe 02 stretching bands at 570 cm 1. However, resonance Raman
assignment of the vibrational mode had been elusive due to the spectroscopic selection rule and to
the limited information available about the ground-state molecular structure. NRVS analyses in
conjunction with DFT calculations gave new insights into the nature of the Fe 02 bond of oxy heme
by revealing the effect of heme peripheral substitutions on the vibrational dynamics of heme Fe
atom, where the main Fe 02 stretching band of the native protein was characterized at 420 cm 1.

Thus, NRVS shed new light on the molecular mechanism of hemproteins that function upon binding of
diatomic gas molecules.
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Figure 2. NRVS of wild-type myoglobin.
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Figure 3. Fe-Oz vibrational modes.
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Figure 4. NRVS of Proto, Meso, 7-PF myoglobin.
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