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Fine structures of reaction inter-mediates of bovine cytochrome c oxidase
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Cytochrome ¢ oxidase (CcO) reduces molecular oxygen (02) to water, coupled

with a proton pump. Electrons for the 02 reduction are transferred from cytochrome ¢ in the positive
side phase of the inner mitochondrial membrane to the 02 reduction site. The 02 reduction is
performed via a catalytic cycle consisting of six stages, R, A, P, F, 0 and E. Four electrons are
transferred from cytochrome ¢ to CcO to reduce an 02 molecule. Each electron transfer to the 02
reduction site coupled with one proton active transfer across the mitochondrial inner-membrane. We
have determined bovine CcO structures in various states to elucidate the coupling mechanism of the
02 reduction and proton pumping.

In the present study structure of R-state was re-refined to improve quality of its structure, and
crystal structures of A-, P-, F-, 0- and E-states of CcO were successfully determined at high

rgsolution. These structures support a proton pumping mechanism via H-pathway that has been proposed
Y US.
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