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Exploration of the determinants for making different functions between positive
and negative phototaxis receptor sensory rhodopsins from the same species based
on their function conversion experiments

Tamogami, Jun
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The final goal of this study is to clarify the determinants for performing

different functions between two kinds of sensor-type microbial rhodopsins, sensory rhodopsin 1 (SRI)
and Il (SRIN) in haloarchaea, which are associated with opposite phototactic behaviors. In this
study, we carried out photochemical characterizations and mutational analysis for their function
conversion in highly stable SRI and SRIl from Haloarcula vallismortis (HvSRI and HvSRII).
Site-directed mutagenesis experiments in amino-acid residues located in the retinal binding site
revealed that N83 in HvSRII is one of the responsible residues for making the difference between two
SRs because the replacement of the residue with Leu, which is the corresponding residue in HvSRI,
most significantly changed its SEectroscopic properties (absorption maximum wavelength and
photocycle), resulting |n that these features got closer to those of HvSRI.
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