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Understanding the Redox Reactions of a High-potential Iron-sulfur Protein
through High-Resolution X-ray and Neutron Crystallography

Hanazono, Yuya
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Thermochromatium tepidum 0.66 X
1.2

The structural analysis of high-potential iron-sulfur protein derived from
Thermochromatium tepidum was performed by combining 0.66 resolution X-ray diffraction data and 1.
2 resolution neutron diffraction data. For the first time, it was successful to refine the
coordinates of hydrogen atoms in the protein structure without restraints. Experimentally, it was
demonstrated that amide protons, which are thought to exist in the peptide plane, are actually
influenced by the surrounding electronic state, showing variability in deviation from planarity.
Additionally, the deviation of the amide protons from the plane is also involved in redox functions,
suggesting that differences in the peptide planes around the iron-sulfur clusters in oxidized and
reduced states contribute to the stabilization of charge states.
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