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Functional and Structural Characterization of Electron Transfer Reactions iIn
Mitochondria Respiratory Chain Utilizing Nanodisc
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We reconstituted cytochrome c oxidase (CcO) into a biomembrane model, nanodisc,
to characterize its functions in the absence of detergents. The resonance Raman spectra revealed that the
reconstitution of CcO into the nanodisc increases the oxy?en affinity, leading to efficient reduction of
dioxygen to water molecules. To discuss interactions regulating the electron transfer (ET) reactions, we
examined the cytochrome ¢ (Cyt c) interaction site on CcO by docking simulation. Unexpectedly,
electrostatic interactions do not contribute to the stabilization of the complex, but regulate the
binding orientation of Cyt c on CcO. Instead, hydrophobic interactions are the primary factors to
stabilize the complex, and the dehydration associated with the formation of the hydrophobic interactions
is the key process to facilitate the complex formation. On the other hand, the structural fluctuations
are suppressed in the CcO interaction site on Cyt c, which would also characterize the ET reaction.
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