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            Abstract
Cytochrome c oxidase is a member of the haem copper oxidase superfamily (HCO)1. HCOs function as the terminal enzymes in the respiratory chain of mitochondria and aerobic prokaryotes, coupling molecular oxygen reduction to transmembrane proton pumping. Integral to the enzyme’s function is the transfer of electrons from cytochrome c to the oxidase via a transient association of the two proteins. Electron entry and exit are proposed to occur from the same site on cytochrome c2,3,4. Here we report the crystal structure of the caa3-type cytochrome oxidase from Thermus thermophilus, which has a covalently tethered cytochrome c domain. Crystals were grown in a bicontinuous mesophase using a synthetic short-chain monoacylglycerol as the hosting lipid. From the electron density map, at 2.36 Å resolution, a novel integral membrane subunit and a native glycoglycerophospholipid embedded in the complex were identified. Contrary to previous electron transfer mechanisms observed for soluble cytochrome c, the structure reveals the architecture of the electron transfer complex for the fused cupredoxin/cytochrome c domain, which implicates different sites on cytochrome c for electron entry and exit. Support for an alternative to the classical proton gate characteristic of this HCO class is presented.
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Figure 2: 
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Figure 4: 
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                Coordinates and structure factors for caa3-oxidase are deposited in the Protein Data Bank (accession code 2YEV).
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        Editorial Summary
Electron transfer in a cyctochrome c oxidase
The X-ray crystal structure of the cytochrome c oxidase caa3 from Thermus thermophilus has been determined at 2.36-ångström resolution. Cytochrome c oxidase is a multisubunit integral membrane protein that functions as the terminal enzyme in the respiratory chain of mitochondria and aerobic prokaryotes. The caa3-type oxidase is covalently tethered to a cytochrome c domain, which is responsible for transferring electrons to the oxidase domain. The structure provides a framework for examining how this integral membrane complex couples energy transduction to the complete reduction of oxygen.
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