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Supplementary Figure 1. Amino acid residues around the retinal chromophore. The 

structure of the 24 amino acid residues around the retinal used in the current ML model in the 

X-ray crystallographic structure of BR (PDB ID: 1IW6 (Matsui et al. J. Mol. Biol. (2002) 324, 

pp. 469–481)). The Ca atom of Gly122 is shown as a white sphere. For clarity, the ribbon 

models of helices B, C, and E were omitted. The table lists the residue numbers and names of 

each residue in BR. 
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Supplementary Figure 2. Distribution of λmax of wild-type microbial rhodopsins. 

Distribution of the number of microbial rhodopsins against their λmax (blue columns) for ion-

pumping rhodopsin subfamilies. The base wavelengths of each subfamily and experimentally 

observed wavelength obtained in this study were indicated by red lines and blue diamonds, 

respectively. Since λmax of BacHR was not reported when we had constructed the training data, 

the distribution of the number of BacHRs against their λmax cannot be shown. Then, λmax of the 

first BacHR from cyanobacterium Mastigocladopsis repens was reported at 537 nm (Hasemi 

et al. J. Biol. Chem. (2016) 291, pp. 355–362)), and it was set to the base wavelength of BacHRs. 

 


