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Structure analysis of monooxygenase using XFEL and microfluidic device
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Monooxygenase reactions catalyzed by cytochrome P450 family require the
sequential input of two reducing equivalents (i.e., two electrons and two protons) which activate
the oxygen molecule. We developed a prototype of device to control such a multi-step reaction of
monooxygenase in crystalline phase. We performed a feasibility study of X-ray diffraction
experiments using this device with microcrystals of cytochrome P450 at X-ray free electron laser
(XFEL) facility. The result has shown that the device is useful for data collection system of serial

crystallography using XFEL and photo-caged reagents, which pave the way to evaluate the dynamic
mechanism of proteins by time-resolved crystallography even if their function would not contain a
photoreaction.
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