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Retinal proteins (rhodopsin) from microorganisms are membrane proteins that
perform their functions by light. A typical function is the active transport of ions in one
direction by photoexcitation, transporting a variety of ions. There has been interest in the
mechanism by which they transport ions with different charges unidirectionally despite their
structural similarity. In this project, we have expressed and crystallized several ion-pump
rhodopsins, and obtained their dynamic structures by time-resolved serial crystallography using an

X-ray free electron laser.
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