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Result S1. Set up of the H2O2 treatment conditions for the oxidative stress experiment 

 

On fibroblast cells, we used 24 hours incubation with different H2O2 concentrations (0, 20, 100 and 

500 µM), according to the standard literature on this in vitro oxidative stress model, to test the optimal 

concentration for the light exposure test. The H2O2 was added in the culture media which was 

deprived of serum, to avoid the antioxidant effects of different serum component (Supplementary 

Figure S1A). Three different readouts were measured by cell-based HCS: mitochondria potential 

(MitoTracker staining intensity), ROS production (CellROX staining intensity) and cell death 

(percentage of condensed nuclei, Hoechst nuclear staining). However, since in the highest 

concentrations was not possible to measure the percentage of condensed nuclei due to the detachment 

of most of the cells, we used the cell number as a parameter correlated to cell viability, since we 

plated the same number of cells for all the experimental groups. 

The H2O2 treatment induced modification in the mitochondria potential (One-Way ANOVA, F(3,12) 

= 174.7, P < 0.0001), with a reduction of the MitoTracker staining intensity at 100 µM (Dunnett’s 

post-test, P < 0.0001) and 500 µM (P < 0.0001) (Supplementary Figure S1B). At the same 

concentrations, also the ROS production was affected by the oxidative stress induction (One-Way 

ANOVA, F(3,12) = 6.479, P = 0.0074), with a marked increase of the fluorescence intensity 

(Dunnett’s post-test, 100 µM, P = 0.0162; 500 µM, P = 0.0056) (Supplementary Figure S1C). The 

number of cells at the end of the 24 hours H2O2 exposure was drastically affected (One-Way ANOVA, 

F(3,12) = 24.29, P < 0.001) with a strong reduction for the two highest concentrations (Dunnett’s 

post-test, 100 µM, P = 0.0003; 500 µM, P = 0.0002) (Supplementary Figure S1D). Representative 

pictures are included in Supplementary Figure S1E. 

Since the 100 and 500 µM concentrations induced a strong toxic effect resulting in the death and 

detachment of most of the cells, we used an intermediate concentration (40 µM) between the 20 µM 

(no effect) and the 100 µM (strong effect). 

 



 
 

Supplementary Figure S1: Set up conditions for the H2O2 induced oxidative stress protocol. (A) Protocol: we used 24 
hours incubation with different H2O2 concentrations (0, 20, 100 and 500 µM) to test the optimal condition for the light 
exposure test. The H2O2 was added in the culture media which was deprived of serum, to avoid the antioxidant effects 

of different serum component. (B - D) Graphs show the measure of the relative MitoTracker intensity (B; 0 µM = 
100%), relative CellROX intensity (C; 0 µM = 100%) and the total number of cells per well (D). Statistical analysis: 
data are presented as average values ± SEM. One-Way ANOVA followed by Dunnett’s post-doc. Asterisks represent 
statistically significant differences between the indicated group and the vehicle-treated (0 µM) group (* P < 0.05; ** P 

< 0.01; *** P < 0.001; **** P < 0.0001). 
 



Result S2. The LED light post-exposure does not protect cells from oxidative stress. 

 

We replicated the exposure experiment (see Figure 4 in the main text), which resulted protective from 

the H2O2 induced oxidative stress, but changing the timing of exposure to a post-exposure: cells were 

first treated with H2O2 and, after 1 hour, exposed to the LED red light (645 nm) at three different 

frequencies (50, 100 and 150 Hz). After 24 hours, cultures were than stained and fixed to analyze the 

selected readouts, i.e. mitochondria potential using MitoTracker intensity, ROS production using 

CellROX intensity, and cell death analyzing the nuclear morphology through Hoechst nuclear 

staining. Analysis were performer in HCS technology, analyzing the whole number of cells per each 

well and condition (Supplementary Figure S2A). 

The post-exposure protocol showed no effect on the mitochondria potential compared to the group 

which was treated with H2O2 and not exposed to the light (Supplementary Figure S2B), as well as for 

CellROX intensity (Supplementary Figure S2C) and cell death (Supplementary Figure S2D). 

Representative images are included in Supplementary Figure S2E. 

 

 



 
 

 
Supplementary Figure S2. The effect of three different frequencies of the 645 nm LED light as a post-exposure 

treatment on the H2O2 induced oxidative stress. (A) Exposure protocol: to analyze the possible protective effect on 
oxidative stress, we treated cells with H2O2 40 µM for 24 hours. One hour after the H2O2 induction we exposed the 

fibroblast cultures for 20 sec at the 645 nm LED light. At the end of the H2O2 treatment, cells were stained with 
MitoTracker and CellROX dies, fixed, stained with Hoechst and processed for the analysis by cell-based High Content 
Screening. B – D) Graphs show the effect on mitochondria potential as relative intensity of the MitoTracker staining 

(B), on ROS production as relative intensity of CellROX staining (C), and cell death as relative percentage of 
condensed nuclei (D). All the data are expressed as percentage of the vehicle group non-treated with H2O2 and non-

exposed to the LED light (100%), while the control group treated with H2O2 and non-exposed to the LED light is 
indicated with the white bar. (E) Representative HCS images of cells non-treated with H2O2 and non-exposed to the 
LED light (vehicle), treated with H2O2 and non-exposed to the LED light, and treated with H2O2 and exposed to the 

LED light at the three different frequencies (50, 100, 150 Hz). Statistical analysis: data are presented as average values 
± SEM. One-Way ANOVA followed by Dunnett’s post-doc was used to compare groups. 


