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[Abstract]

KR2 is a light-driven sodium pump rhodopsin which is expected to be a new optogenetics
tool for neuronal silencing. To avoid phototoxic effect, we tried to make maximum absorption
wavelength of KR2 longer and previously found the mutants of P219T, S254A, and
P219T/S254A showed red-shift of maximum absorption keeping its ion pump function.

Here, we applied light-induced low temperature FTIR spectroscopy to the mutants of P219
and S254, and analyzed structural element causing red-shift in KR2. Mutation of S254
showed smaller amplitude of a pair of bands derived from protein bound water and
disappearance of X-H stretching vibration bands. Crystal structure showed water molecule in
vicinity to S254 and side chain of S254 seem to form hydrogen bond with Y218. In addition,
we found that HOOP mode correlate with maximum absorption wavelength of KR2. This
correlation is considered to be caused by unique hydrogen bonding network and twisted
structure around Schiff base in KR2. (154 words)
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= . e Fig. 1. The structure of KR2 around retinal (PDB ID: 3X3C)
COLRHRARIR AR 3 S ERNE 2 (left), and red-shifted mutants for P219 and S254 (right).
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