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The atomic mechanism of the functions of protein complexes which drive
mitochondrial energy transduction.
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Complete structures of the intrinsic lipids in bovine cytochrome ¢ oxidase
were determined. His503 couples the proton-pumping process with O, reduction process. Resting
oxidized enzyme has a peroxide bridged in the O, reduction site. The bound O, at Feg?" is completely
reduced by a non-consecutive three electron donation. The water-channel of the H-channel blocks the
reverse proton leak to provide the highly effective energy coupling. Two dimensiona crystals of
NADH-ubiquinone reductase and FOF1ATPase were obtained. Highly sensitive infrared apparatus
applicable for any protein system in agueous sol ution was constructed.
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