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Elucidation of membrane protein proton transfer dynamics by time-resolved
vibrational spectroscopy
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To investigate the coupling mechanism of the oxygen reduction reaction to water
molecule and proton pumping in cytochrome c oxidase, new flow system that enable the time-resolved
spectroscopy has been developed. By using this system, in the initial reaction process, heme a3 and His
protein-reaction site interaction changed immediately changes to adjust the oxygen affinity. And it was
also confirmed that it synchronizes with the open-close of the gate through water channel. This is the
first example that observed the coupling mechanisms of the oxygen reduction reaction and the proton
pumping in real time by the experimental observation. Furthermore, it was clarified that oxygen binds to
CuB before ligate to heme a3, and it controlled the timing of the start of the oxygen reduction reaction.
Theﬁe observations exhibit that oxygen reduction reaction itself controlled the proton pumping
mechanisms.
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