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SUPPLEMENTARY INFORMATION 
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Figure S1. Multiple sequence alignment of the proton pumping microbial rhodopsins 
RxR, HsBR, LR and TR indicate Rubrobacter xylanophilus rhodopsin, Halobacterium salinarum bacteriorhodopsin, Leptosphaeria rhodopsin and thermophilic rhodopsin, respectively. 
Helices A-G represent putative transmembrane regions. 
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Figure S2. Nucleotide sequence alignments of wild-type RxR (WT) and codon-optimized RxR for E. coli (opt.)
Asterisks (*) show the optimized nucleotides for E. coli. During the optimization, some nucleotides (163 out of 717, 22.7%) were substituted but without any changes in the amino acid sequence.
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Figure S3. The effect of heat irradiation on the photoreaction of RxR
Flash-induced kinetic data of RxR before (blue) and after (red) heat irradiation for 600 min. The kinetics data after heat irradiation were scaled to be the similar intensity as to those before heat irradiation. The positive signals at 595 nm and the negative signals at 530 nm represent the absorbance changes of the RxRO and the original state (RxR), respectively.
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