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The elucidation of reaction mechanism of cytochrome c oxidase using XFEL
time-resolved structure analysis
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Cytochrome ¢ oxidase (CcO), which generates bioenergy by catalyzing 02 for
maintain biological activity, is one of the most important protein in bioenergetics field. Recently,
it was reported that the regulation of CcO activity prevents the production of excess energy and

reactive oxygen species, which induce type-11 diabetes and obesity. In this study, | succeeded in
determining the catalytic intermediate structures of CcO using huge CcO crystal. Furthermore, 3.0 A
resolution diffraction images and X-ray emission spectrum (XES) data are successfully obtained by
X-ray free electron laser. Since XES shows the electron states of metal centers in CcO, I can
evaluate the accurate structure of CcO based on the coordinates of atoms and electron states.
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