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Supplementary materials 

 

Figure S1. Photocycle kinetics of WT NdR2 at pH 8.0. Absorbance changes of the WT in 0.05% DDM solution 

containing (a)100 mM NaCl, (b) 1 M KBr, and (c) 1 M NMG-Cl are shown at characteristic wavelengths of 525 

nm, 410 nm, and 610 nm. 

 

Figure S2. Characteristic absorption spectra of NdR2 at pH 8.0. (a) the WT and (b) G263W/N61P are in 100 mM 

and 1 M KCl solution, respectively. 

 

Figure S3. O intermediate kinetics of NdR2 at pH 8.0. Absorbance changes of the WT in 500 mM KCl solution 

containing 0.05% DDM, were measured at 610 nm. The fitting line is superimposed on the raw data. The time 

constant of the rise of the O intermediate is indicated. 
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Figure S4. Kinetic analysis of competitive uptake of Na+ and H+ during M decay of WT NdR2 at pH 8.0. The 

WT in 1M NMG-Cl solution was titrated with 4 M NaCl. (a) Normalized absorbance changes at various 

concentrations of NaCl detected at 410 nm. (b) The τ1/2 of M intermediate against NaCl concentrations (0-100 

mM). The solid curve represents the fitting result corresponding to Equation 2. The calculated value of kH/kNa 

is shown accordingly. 

 

Figure S5. Kinetic analysis of competitive uptake of Na+ and H+ during M decay of G263W/N61P at pH 8.0. 

The mutant in the background salt solution of 50 mM NMG-Cl was titrated with 4 M NaCl. (a) Normalized 

absorbance changes at various concentrations of NaCl were obtained. (b) Calculated τ1/2 of M intermediate was 

plotted against NaCl concentrations. The solid curve represents the fitting result corresponding to Equation 2. 

The calculated value of kH/kNa is shown accordingly. 

 

Figure S6. Kinetic analysis of competitive uptake of K+ and H+ during M decay of G263W/N61P at pH 8.0. The 

mutant in the background salt solution of 50 mM NMG-Cl was titrated with 3 M KCl. (a) Normalized 

absorbance changes at various concentrations of KCl were obtained. (b) Calculated τ1/2 of M intermediate was 

plotted against KCl concentrations. The solid curve represents the fitting result corresponding to Equation 2. 

The calculated value of kH/kK is shown accordingly. 
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Figure S7. Sequence alignment of amino acids of BR, KR2, NdR2, IaNaR, Dokdonia sp. PRO95, GLR, NMR2, 

and JaNaR. The sequences were aligned using the ClustalW algorithm implemented in the Mega X software. 


