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Dynamic Structural Characterization of Electron Transfer Complex in Respiratory
Chain of Mitochondria and Its Electron Transfer Regulation Mechanism
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One of the essential biological processes, the four-electron reduction of
molecular oxygen to water molecules in the mitochondrial respiratory chain, is promoted by the
electron transfer from cytochrome c, a typical heme-containing electron transfer protein, to
membrane-bound cytochrome c oxidase. In this study, we examined the electron transfer reaction under

the physiological conditions and revealed that the interactions between the proteins and lipids in
the membrane, structural fluctuations, transient structural changes, of the proteins, the specific
protein-protein interactions mediated by a few amino acid residues, and hydrophobic environment in
the electron transfer pathways are the crucial factors to effectively promote the electron transfer
reaction from cytochrome c to cytochrome ¢ oxidase. These observations and discussion would
contribute to the understanding of the molecular regulation mechanism for the inter-protein electron
transfer reaction in vivo.
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