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Time-resolved serial femtosecond crystallography at an XFEL to reveal
conformational changes in CI- pump rhodopsin, NM-R3
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The marine bacterium derived Nonlabens marinus rhodopsin-3 (NM-R3) is a
light-driven chloride ion-pump. Although we previously determined the crystal structure of NM-R3,
its detailed ion transporting mechanism remains unknown. In this study, we used time resolved serial
femtosecond crystallography with an X-ray free electron laser to observe the conformational changes

during ion pumping process in NM-R3. After photoisomerization of retinal chromophore, causes
simultaneous migration of anion from base position. In addition, the side chain of Asn98 that
associates with anion in the ground state moves to the empty space created by the anion transfer,
causing helix C to distort. Consequently, an ion transport pathway is created in the cytoplasmic
interhelical space. In addition, we speculated that the location of the anion moved from the ground
state to the cytoplasmic side of the NM-R3. A series of conformational changes explains how NM-R3

transports the anion across the protein.
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