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Studies on the proton pump mechanism of the terminal oxidase by time resolved
analyses at the hydrogen atom level resolution

Yoshikawa, Shinya
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Cytochrome ¢ oxidase, which is one of the most important enzymes for
preserving the Life, reduces molecular oxygen (02) coupled with proton pumping which creates the
proton gradient for driving ATP synthesis by FoFl ATPase. By using the X-ray free electron laser
facility, we have succeeded in (i) determination of the 02 reduction site and (ii) showing that the
pumping proton back leak is blocked by 02 binding to a copper ion site included in the 02 reduction
site. The 02 reduction site structure has been yet to be determined for the last 50 years. The
latter accomplishment together with the former set a mile stone for elucidation of the mechanism of
this enzyme at the hydrogen atom level resolution which is a dream of most of Life Scientist.
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