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Supplementary Figures. 

 

Supplementary Figure 1. Experimental controls.  (a) Comparison between two techniques to measure 

activity of PSII in photodamage BBY and control BBY (samples kept in darkness), photodamage was 

induced illuminating the sample for 2h with 460 nm light.  (b) PSII activity (measured by FV/FM) in BBY 

kept in the darkness for 2 h, control BBY measured at 0 h. Average values are presented ± standard 

deviation, n = 5.  

 

 

  



 

 

Supplementary Figure 2. Mn2+ release occurs only in the light A representative series of data is presented 

for the Mn2+ release (660 nm). The red frames represent illumination of the sample. The middle area 

represents the period when the sample was kept in darkness. n =1. 

  



 

Supplementary Figure 3. Comparison between PSII photodamage and Mn2+ release in the different 

chemical treatments. (a) Mn2+ release during illumination at 460 nm. (b) Mn2+ release during illumination 

at 660 nm. In this figure, for simplicity, a single exponential fitting is used. (c) PSII photodamage at 460 

nm. (d). PSII photodamage at 660 nm. Average results are presented ± std error in each case with its 

respective curve fitting, n = 3. 
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Supplementary Figure 4.  Experimental setup for photodamage experiments.. (a) Diagram of the LED 

light source. (b) Diagram of the water cooling at the sample compartment. (c) Diagram of the box ensemble. 

(d) Diagram of the water cooling system for the LED. (e) Flat quartz cuvette for the EPR measurements. 

(f) Diagram of the cuvette samples. (g) Lateral view of the experimental setup during illumination. 

  



 

Supplementary Figure 5. Spectral profiles of the two LED light sources in respect to that of BBY-

particles. BBY particles in black and LEDs of 460 (blue) and 660 (red) nm. 

  



 

Supplementary Figure 6. EPR spectra for the Mn2+ signal of PSII enriched membranes after 

illumination. .100% of Mn2+ content was estimated as those in heated PS II. Only a representative set of 

data is presented (660 nm). YD signals were removed by functional processing. n = 1. 

 



 

Supplementary Figure 7. Confidence region (95%) of fittings in Supplementary Figure 3 for Mn2+ 

release. Comparison between PSII photodamage and Mn2+ release in the different chemical treatments. 

Solid lines represent curves calculated based on parameters obtain from curve fitting, pointed lines represent 

the limits of confidence region of 95% (a) Mn2+ release during illumination at 460 nm. (b) Mn2+ release 

during illumination at 660 nm. Green: control, magenta: DPC, blue:PPBQ + Ferri, orange: DPC + PPBQ + 

Ferri. 

Supplementary Table 

Supplementary Table 1.  T50 values (min) for Mn2+ release and loss of FV/FM during 120 min light 

exposures. Each T50 is presented ± standard error. Data was fitted to a single exponential decay A 𝑦0 of 

0.39 represents the offset used for the fitting.  

 Mn2+ release  Loss of FV/FM 

 460 nm 660 nm  460 nm 660 nm 

Control 54.02 ± 16.67 83.61 ± 14.36  15.25 ± 1.20 15.25 ± 1.34 

DPC 75.12 ± 5.14 63.04 ± 4.77  27.03 ± 2.24 21.57 ± 2.19 

PPBQ+FeCN 430.77 ± 64.52 442.88 ± 59.71  62.58 ± 10.51 62.53 ± 1.34 

DPC+PPBQ+FeCN 496.03 ± 56.79 318.37 ± 22.52  62.40 ± 11.44 57.84 ± 11.19 
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