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In order to elucidate molecular mechanisms responsible for an apparent biphasic behavior of the
temperature dependence of the redox potential of Hydrogenobacter thermophilus cytochrome css;, its heme
active site structure has been characterized through variable-temperature and -pressure NMR techniques.
The study revealed a temperature-dependent conformational transition between two different protein
structures, which slightly differ in the conformation of the loop bearing the Fe-bound axial Met residue.
The heme environment in the protein structure which emerges at lower temperature was found to be more
polar, as a result of the altered orientation of the loop with respect to the heme due to its conformational
change, than that in the protein structure at higher temperature. The present study demonstrated the
importance of the structural and dynamic properties of the polypeptide chain in close proximity to the heme
for the redox regulation of the protein.
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o % 20 1 0 40 30 20 10 o Fig 3 A Temperature dependence of 'H-¥C HMQC spectra of the

Chemical shift(ppm) Chemical shift(ppm)  oxidized HT. B. Schematic drawing of heme and loop region bearing
Fig.2 'HNMR spectra of the oxidized HT ~ axial Met 61.  The region buried in protein interior and the loop region
(left) and PA (right) at various temperatures  (residues 60-64) are illustrated as gray shadow and black line,
at 2000 bar. respectively. (PDB:1YNR)
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