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Time-resolved XFEL crystallography and rational engineering of light-driven
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Light is characterized by its relatively easy control of spatial
distribution and time, as well as its ability to change wavelength. Therefore, photo-activated
proteins are suitable for time-resolved structure-function analysis by the pump-and-probe method
using an X-ray free electron laser. In this study, we elucidated the dynamic structural basis of
photoinduced isomerization of the photo-activated protein molecule by artificially controlling the
structure of photochromic compounds (e.g., retinal) embedded in the photo-activated protein with
high spatial and temporal resolution. Furthermore, we have rationally created artificial proteins
that can switch on/off their functional mode and functional intensity upon photo-stimulation based
on structural data.
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