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To understand the mechanism of navigating the Earth magnetic field by
animals, we have clarified atomic-scale conformation changes in oxidized tryptophan residue in
photoinduced charge-separated (CS) state in cryptochrome by using time-resolved electron
paramagnetic resonance measurements with applying site directed mutagenesis for Xenopus laevis
cryptochrome (Xcry) DASH. The intermediate charge-separated state as the secondary radical ion pair
between reduced flavin adenine dinucleotide (FAD-) and the tryptophan377 (W377+) was characterized
together with the terminal radical pair of FAD--W324+. The relative position and the orientation of
the charges were precisely determined by our recently developed tool of the electron spin
polarization imaging derived by the magnetophotoselection measurement at low temperature. We have
clarified that the conformation changes in W377+ play important role for the hole-transfer reaction
from the secondary intermediate of FAD--W377+.
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