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SUPPLEMENTARY MATERIAL

The following methods and results are included as supplementary material since they present data that illustrates the ability to transfect RPE cells with the PEDF and GM-CSF genes, the efficient gene expression, and the secretion of PEDF and GM-CSF by transfected cells before carrying out the oxidative stress experiments. Even though these data are essential to demonstrate that cells transfected with PEDF and GM-CSF genes protect cells against oxidative stress, they are not included in the manuscript since they are not relevant to the objectives of the manuscript, which is the analysis of the antioxidant capacity of neuroprotective factors (PEDF and GM-CSF) expressed by genetically modified cells using an in vitro cell model of oxidative stress damage. The details of the methods and procedures for the transfection and analysis of transfection efficiency of RPE cells are going to be submitted as a separate manuscript to Bioelectrochemistry (Bascuas et al., 2020). 

A. MATERIALS AND METHODS  

1. Real-Time quantitative PCR  

Relative PEDF and GM-CSF gene expression was analyzed by Real-Time quantitative PCR (RT-qPCR). Total RNA was isolated from cell pellets of transfected hRPE cells at 60±49 days post-transfection (for donor’s details see Table 2 of the manuscript) using a commercially available RNA isolation kit (see Table of Materials) following the manufacturer’s instructions; DNase treatment was also included. Besides, the study of UCP2 gene expression was carried out in pellets from transfected ARPE-19 cells treated with H2O2 (for cell seeding and H2O2 treatment see steps 4.3.1-4.3.4 of the manuscript); RNA isolation was done using an isolation kit from low number of cells (see Table of Materials) following the manufacturer’s instruction. RNA was quantified by spectrophotometry using a plate reader and the corresponding LVisPlate. Reverse transcription was carried out with 0.5 μg total RNA using a commercially available mix containing an optimized M-MLV Reverse Transcriptase (see Table of Materials) following the manufacturer’s instructions. The cDNA was diluted 1:4, for the PEDF and GM-CSF genes, and 1:3 for the UCP2 gene (due to the lower cell number seeded in H2O2 experiments). 5 μL of the cDNA solution (approx. 30 ng of cDNA/reaction) was used for qPCR, performed in duplicates (final volume of 20 μL) in a plate-based real-time PCR amplification and detection instrument (see Table of Materials), employing a ready-to-use reaction cocktail containing all components (including SYBR Green) (see Table of Materials) except primers and DNA template. The primers listed in Table S1 were used at a final concentration of 0.3 μM. For PEDF and GM-CSF genes the following conditions were used: initial denaturation at 95 °C for 5 min, 40 cycles with denaturation at 95 °C for 10 sec, annealing (see Table S1), and elongation at 72 °C for 15 sec followed by a melting curve to confirm the primer-specific amplification. For UCP2 gene the initial denaturation was 95 °C for 10 min, 40 cycles with denaturation at 95°C for 15 sec, annealing at 60 °C for 30 sec, and elongation at 72 °C for 32 sec. Data were evaluated using the comparative Ct method (2-ΔΔCt)36; GAPDH was used as housekeeping gene and the results were expressed relative to the non-transfected cells.  

 [Place Table S1 here] 

2. SDS-PAGE and Western Blot (WB) analysis  

WBs were performed to verify PEDF and GM-CSF secretion (both proteins carried the His-tag), in cell culture medium from transfected ARPE-19 and primary hRPE cells; media was collected at 7, 14, 21, 28, 42, 57, and 70 days post-transfection. Endogenous levels of Ser473-phosphorylated Akt was analyzed in cell lysates of transfected ARPE-19 cells. 15 μL of medium or lysates were mixed with an equal volume of 2x SDS sample buffer and heated for 5 min at 95 °C. Proteins were separated on a 10% SDS-PAGE gel and transferred onto a 0.45 μm pore-size Whatman nitrocellulose membrane using the semi-dry transfer system. Blots were blocked with 3% BSA in Tris-buffered saline (TBS) for 1 h at RT. Nitrocellulose membranes were incubated on a shaker for 2 h at RT with anti-penta-His (mouse monoclonal; 1:500 in 3% BSA/TBS), or anti-phospho-Akt (Ser473) (rabbit monoclonal; 1:1000 in 5% BSA/TBS) antibodies. After storage overnight at 4 °C, the membranes were washed 3x with TBS-Tween/Triton X-100-buffer for 10 min, and then incubated with horseradish peroxidase-conjugated anti-mouse IgG/IgA/IgM (rabbit polyclonal; 1:1000 in 10% non-fat dry milk/TBS for penta-His) or anti-rabbit IgG H&L (goat polyclonal; 1:2000 diluted in 5% non-fat dry milk/TSB for pAkt) for 1 h at RT. Protein bands were visualized by chemiluminescence using an HRP substrate (see Table of Materials); 10 photographs using cumulative exposure, every 10 sec were taken and the signal was evaluated using an open-source image processing program (see Table of Materials).  

3. Immunohistological anti-PEDF and anti-GM-CSF staining 

PEDF and GM-CSF protein production by ARPE-19 cells transfected with the PEDF and/or the GM-CSF gene was additionally determined by immunofluorescence. Transfected cells grown to approximately 80% confluence (verified qualitatively) in 8 chamber culture glass slides were fixed with 4% PFA at RT for 15 min and washed 3x in PBS. The fixed cells were permeabilized and blocked with 0.25% Triton X-100/1% BSA/PBS for 30 min at RT. The fixed cells were incubated overnight at 4°C with the anti-PEDF (mouse polyclonal IgG2b 1:200), anti-GM-CSF (rabbit polyclonal IgG 1:30) antibodies, or both, diluted in 0.05% Triton X-100/1% BSA/PBS. After washing with 5x for 5 min with 0.05% Triton X-100/1% BSA/PBS at RT, the cells were incubated at RT for 1 h with the secondary antibodies goat anti-mouse Alexa 488 (1:600) and donkey anti-rabbit Alexa Fluor 594 (1:500) diluted in 0.05% Triton X-100/1% BSA/PBS. After washing 5x for 5 min with 0.05% Triton X-100/1% BSA/PBS the cells were incubated for 20 sec with DAPI (5 mg/mL) diluted 1:1000 in PBS, washed 5x for 5 min with PBS, and mounted with a mounting medium (see Table of Materials); cells were stored at 4 °C in the dark until photographed using fluorescence microscopy. 

4. ELISA 

For PEDF and GM-CSF quantification in culture medium of transfected ARPE-19 and primary hRPE cells commercially available ELISA kits (see Table of Materials) were used according to the manufacturers’ instructions. Absorbance was measured at 450 nm (650 nm was used as reference wavelength) in a plate reader. The protein concentration was expressed in ng/24 h/5 x 103 cells.   

5. [bookmark: _Hlk53850994]Statistical analysis 

Student’s t-test and the analysis of variance (ANOVA) were used for experiments carried out with the human cell line ARPE-19. For primary hRPE cell experiments, the more robust Mann-Whitney and Kruskal-Wallis tests were used to account for the high variability of cells isolated from human donors of variable age, gender, pathology, and time of enucleation. A value of p<0.05 was considered statistically significant and is indicated with * (<0.05), ** (<0.01), *** (<0.001), and **** (<0.0001). When the ANOVA or the Kruskal-Wallis test detected statistical differences, a post-hoc test was done using  Tukey’s multiple comparison test or Dunn’s multiple comparison test, respectively, to compare the individual groups; shown in the figures is only significance. 

B. [bookmark: _Hlk53851215]REPRESENTATIVE RESULTS 

1. PEDF and GM-CSF gene expression  

RT-qPCR analysis revealed increased PEDF and GM-CSF gene expression in transfected cells compared to the non-transfected control cells (Fig. S1). Gene expression data is the average of the measurements at the termination of the cell culture (60±49 days post-transfection; the day of cell culture termination for each donor is specified in Table 2 of the manuscript). 

 [Place Figure S1 here] 

2. Secretion of PEDF and GM-CSF by transfected cells  

PEDF and GM-CSF secretion into the media by transfected cells was quantified by ELISA (Fig. S2A). Note the significant increase of PEDF secretion in cells transfected with PEDF and PEDF plus GM-CSF. Also, the GM-CSF secretion was higher in both GM-CSF and PEDF plus GM-CSF transfected cells. Fig. 2A shows the average of measurements at the termination of the cultures (60±49 days post-transfection; the day of cell culture termination for each donor is specified in Table 2 of the manuscript). The immunofluorescent staining of double transfected ARPE-19 cells confirmed the co-secretion of PEDF and GM-CSF (Fig. S2B).  

[Place Figure S2 here] 
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