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Statistical mechanics study on higher-order structure formation of proteins
driven by water and ions
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We targeted domain swapping of Uma cytochrome ¢ (cyt ¢) and sought to
elucidate the role of solvents in this process. The contribution of structural energy, structural
entropy, and hydration free energy of each amino acid residue to dimer stabilization was analyzed,
and it was found that the electrostatic repulsion of dissociative residues between the two cyt c's
played a major role. Furthermore, the structural changes around heme, which are responsible for the
inactivation of cyt c by dimer formation, are revealed at the atomic level. The effects of anions on

dimer formation were then examined, and the differences in protein-ion interactions between
different ion species were clarified.
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