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Table S1. Time constants and amplitudes of potential generation and changes of absorbance in 

the photocycle of wild type ESR at pH 7.5 (from [1]).  

Electrogenic phases     Absorbance changes in mOD, at  

τ, ms Amp,  

mV 

Contribution,  

% 
τ, ms 410 nm 590 nm  

0.003 0.62 1.5 0.003 -2.1 5.6 

0.024 0.70 1.7 0.0139 -0.9 1.1 

0.1 0.74 1.8 0.082 -3.8 0.49 

0.61  11.5 28 0.57  3.1 -0.2 

3.4  19.1 46.5 2.6  2.1 -7.6 

18.4 8.4 20.5 21.6  0.3  11.4 

 

Table S2. Time constants and amplitudes of potential generation and changes of absorbance in 

the photocycle of ESR-Cherry at pH 7.5*.  

Electrogenic phases     Absorbance changes in mOD, at  

τ, ms Amp,  

mV 

Contribution,  

% 
τ, ms 410 nm 590 nm  



0.0027 0.014 2.9 0.004 -0.55 12.3 

0.079 0.04 8.4 0.09 -0.5 -1.0 

0.37 -0.08 -15.4 3.4  0.8 -11.4 

1.55  0.45 88.7 23.3 -0.57 14.2 

7.18  -0.26 -51     

 

Table S3. Time constants and amplitudes of potential generation and changes of absorbance in 

the photocycle of ESR-Trx at pH 7.5*.  

Electrogenic phases     Absorbance changes in mOD, at  

τ, ms Amp,  

mV 

Contribution,  

% 
τ, ms 410 nm 590 nm  

0.001 -0.003 -1.0 0.005 -3.4  8.2 

0.028 0.02 6.7 0.128 -2.1  1.9 

0.94 -0.049 -16 0.4  2.1 -3.2 

1.38  0.29 93.2 4.0  1.7 -16.8 

29  -0.075 -24 22.3 -0.6  26.1 

 

Table S4. Time constants and amplitudes of potential generation and changes of absorbance in 

the photocycle of Caf-ESR at pH 7.5.  

Electrogenic phases     Absorbance changes in mOD, at  

τ, ms Amp,  

mV 

Contribution,  

% 
τ, ms 410 nm 590 nm  

0.003 0.014 1.6 0.003  0.8   8.3 

0.06 0.012 1.4 0.054 -0.5  -0.4 

1.58 0.51 61 3.0  0.6  -6.0 

17.6 0.31 36.4 19.7 -0.3   10.4 

*Negative amplitudes in % were calculated from the sum of the positive amplitudes taken as 
100%. 

Table S5. Time constants and amplitudes of potential generation of the hybrid proteins at pH 

6.5*.  
Protein τ1 Α1 τ2  Α2 τ3 Α3 τ4 Α4 τ5 Α5 τ6 Α6 

wt 

ESR** 

 

0.0042  

0.032 

2.1% 

1.1% 

0.58 37% 1.28 -32% 4.87 38% 14.3 22% 648 -80% 

ESR-Trx 0.38 0.108 0.96 -0.171 2.49 0.146 40.55 -0.119 213 0.204 475 -0.171 



23.6% -

37.3% 

31.9% -26% 44.5% -

37.3% 

Caf-ESR 0.0031 0.0030 

1.16% 

0.29 0.048 

18.6% 

- - 4.2 

 

0.122 

47.3% 

16.59 0.085 

33% 

400 -0.3 

-116% 

**From [2] with modifications. 

                                          

Figure S1. Kinetics of light-induced changes in membrane potential difference, ΔΨ, in 

proteoliposomes containing ESR-Cherry at pH 7.5. 

                                           

Figure S2. Kinetics of light-induced changes in membrane potential difference, ΔΨ, in 

proteoliposomes containing ESR-Trx at pH 7.5 and 6.5. 

                                              



Figure S3. Kinetics of light-induced changes in membrane potential difference, ΔΨ, in 

proteoliposomes containing Caf-ESR at pH 7.5 and 6.5. 
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