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The study on the proton ?ump coupling mechanism of cytochrome c oxidase by new
time-resolved vibrational spectroscopy
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Cytochrome ¢ oxidase (CcO) carries proton pumping in the membrane coupled
with the reduction reaction of oxygen. In order to clarify the details of this coupling mechanism, 1
traced the oxygen reduction reaction dynamics with time-resolved IR (TRIR) absorption spectroscopy.
For the first time, we have developed a flow cell system that allows us to observe the reaction and
perform TRIR measurements to observe protonated residues. As a result of detailed analysis, in the
course of the reaction, 1. The proton supply site first undergoes structural change, 2. Sequential
desorption of protons at the proton release site, 3. Structural change at the proton storage site
occurs synchronously with the reaction. This is the world®s first example of real-time, direct

obsgrvation of proton pump related residues in CcO in a buffer solution under physiological
conditions.
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