
































































































































































































































































covalent bond eliminates communication to the C-terminal of the H-helix and that

7-propionate hydrogen-bonding network is essential for transmitting the CO or NO

binding signal to the N- and C-termini. Finally, 6-propionate is important only for NO

binding. Thus, the hydrogen-bonding network in the protein appears to be critical for

intramolecular signal transduction in gas sensory heme proteins.

Furthermore, pathway of vibrational energy dissipation from the heme to

surrounding protein matrix and solvent following CO photolysis in the fast time

component (S 10 ps) was investigated by using picosecond time-resolved anti-Stokes

Raman spectroscopy. The modified- and mutant Mbs, in which the 6- or 7-propionate

is selectively replaced by a methyl group or related hydrogen bonds is eliminated by

mutagenesis was used as model systems. The time constants of population decay of

vibrationally excited states for two modified Mbs became significantly larger

compared with those of native Mb. However the corresponding values of mutants are

not different from those of the native Mb. As shown rnFig:4.2, this work indicates

that the two heme-propionate side chains are highly involved in the energy transfer

from the heme to solvent through the collision with surrounding water molecules and

contribute equally. But the hydrogen bonding interactions with protein matrix seem to

contribute scarcely to this fast energy transfer process. This is the first experimental

data estimating the contribution of individual heme-propionate side chains to the

vibrational energy transfer from the heme to the surroundings.
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