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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
Videographer: All screen capture files provided, do not film

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 42


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk57900708]JoVE’s Voiceover Talent: The hydrogen peroxide model is a simple and effective approach for evaluating the antioxidant effects of factors that may be useful in treating age-related macular degeneration or similar neurodegenerative diseases [1].

1.1.1. Use 3.3.1. Talent adding hydrogen peroxide to cells

REQUIRED: 

1.2. JoVE’s Voiceover Talent: The oxidant agent hydrogen peroxide is delivered in one single pulse, making it faster and simpler to perform than models in which the hydrogen peroxide treatment must be repeated for several days [1].

1.2.1. Use 3.6.2. Hydrogen peroxide being added to cells

OPTIONAL: 

1.3. JoVE’s Voiceover Talent: Because the number of cells seeded influences the oxidative effect of the treatment, it is important to count the cells carefully before their culture [1].

1.3.1. Talent at microscope, counting cells, with cell counter visible in frame Videographer: please film

Introduction of Demonstrator on Camera

1.4. JoVE’s Voiceover Talent: Demonstrating the procedure will be Thais Bascuas, a post-doctorate from Gabriele Thumann’s laboratory [1][2].	Comment by Bridget Colvin: These numbers are for the videographer and video editor.

1.4.1. LAB MEDIA: To be provided by JoVE: JoVE’s Voiceover Talent saying the above 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera Videographer: please film

Protocol
2. Conditioned Medium Preparation and Collection
2.1. For conditioned medium preparation, 28 days after transfection with PEDF (P-E-D-F), GM-CSF (G-M-C-S-F), or both, seed the human ARPE-19 (A-R-P-E-nineteen) cell line T75 (T-seventy-five) flasks at a 5 x 105 cells/milliliter of complete medium concentration [1-TXT].
2.1.1. WIDE: Talent adding cells to flaks, with medium container visible in frame TEXT: PEDF: pigment epithelium-derived factor; GM-CSF: granulocyte-macrophage colony-stimulating factor; RPE: retinal pigment epithelial
2.2. When the cells reach approximately 80% confluency, replace the supernatant with fresh complete medium [1-TXT] and collect the new supernatant after 24 hours [2-TXT].
2.2.1. Talent adding medium to flask, with medium container visible in frame TEXT: See text for all medium, solution, and reagent preparation details	Comment by Bridget Colvin: Authors: We do not demonstrate medium, solution, and/or reagent preparation details unless there is a step that needs to be visualized in order for viewers to understand how to perform the preparation.
2.2.2. Talent adding supernatant to tube(s) TEXT: Store supernatant at -20 °C until use

2.3. To purify the histidine-tagged GM-CSF and PEDF proteins, centrifuge the supernatant [1-TXT] and set the sample aside [2].

2.3.1. Talent placing tube(s) into centrifuge TEXT: 15 min, 10,000 x g, 4 °C
2.3.2. Talent placing tube(s) onto rack on bench

2.4. Next, add 30 microliters of nickel-NTA (N-T-A) solution to a 1.5-milliliter tube [1].

2.4.1. Talent adding Ni-NTA to tube, with Ni-NTA container visible in frame 

2.5. After centrifuging, discard the nickel-NTA flow‐through [1-TXT] and wash the pellet two times with 200 microliters of 1x incubation buffer per wash [2].

2.5.1. Talent discarding flow-through TEXT: 30 s, 2600 x g
2.5.2. Talent placing tube into centrifuge, with incubation buffer container in frame if possible

2.6. After the second wash, resuspend the pellet in 40 microliters of 4x incubation buffer and 900 microliters of the centrifuged conditioned medium [1].

2.6.1. Shot of pellet if visible, then incubation buffer to tube, with incubation buffer and medium containers visible in frame

2.7. Incubate the conditioned medium solution for 1 hour at room temperature and 70 rotations per minute [1]. At the end of the incubation, centrifuge the sample [2-TXT] and wash the cells two times with 175 microliters of 1x incubation per wash [3-TXT].

2.7.1. Talent placing medium onto shaker
2.7.2. Talent placing sample into centrifuge TEXT: 1 min, 2600 x g
2.7.3. Shot of pellet if visible, then buffer being added to tube, with buffer container visible in frame TEXT: 30 s, 2600 x g

2.8. After the second wash, add 20 microliters of elution buffer for a 20-minute incubation at 70 revolutions per minute and room temperature [1].

2.8.1. Talent adding buffer to tube, with buffer container visible in frame

2.9. At the end of the incubation, centrifuge the sample [1] and quantify the total protein eluted from the sample supernatant by BCA (B-C-A) protein assay according to standard protocols [2].

2.9.1. Talent placing tube into centrifuge
2.9.2. Talent opening BCA kit, with sample tube visible in frame

3. RPE Cell Treatment with Growth Factors and H2O2

3.1. For the treatment of non-transfected retinal pigment epithelial cells with conditioned medium and hydrogen peroxide, seed 3 x 103 cells in 200 microliters of complete medium to each well of a 96-well plate for a 24-hour incubation in the cell culture incubator [1].

3.1.1. WIDE: Talent adding cells to well(s), with conditioned medium sample tube(s) visible in frame Videographer: Important/difficult step

3.2. The next morning, replace the supernatants with 200 microliters of conditioned medium per well [1] and return the cells to the cell culture incubator for 10 days at 37 [2-TXT].

3.2.1. Medium being added to well, with medium container visible in frame Videographer: Important step
3.2.2. Talent placing plate into incubator TEXT: Refresh conditioned medium every day

3.3. On day 11 of culture, treat the cells with 350-micromolar hydrogen peroxide in complete medium for 24 hours [1].

3.3.1. Talent adding complete medium containing H2O2 to well(s), with H2O2 container visible in frame Videographer: Important/difficult step

3.4. For the treatment of non-transfected RPE cells with purified or commercial PEDF and/or GM-CSF, seed 3 x 103 cells in 200 microliters of complete medium supplemented with 500 nanograms/milliliter of recombinant PEDF and/or 50 nanograms/milliliter of recombinant GM-CSF per well for a 48-hour incubation in the cell culture incubator [1-TXT].

3.4.1. Talent adding cells to well(s) in complete medium supplemented with growth factors, with growth factor containers visible in frame Videographer: Important step TEXT: Refresh supplemented medium daily

3.5. At the end of the incubation, replace the supernatants with complete medium containing 350-micromolar hydrogen peroxide and 500 nanograms/milliliter of PEDF and/or 50 nanograms/milliliter of GM-CSF per well for 24 hours [1].

3.5.1. Medium being added to well(s), with complete medium, growth factor, and H2O2 containers visible in frame Videographer: Important/difficult step

3.6. For hydrogen peroxide treatment of transfected RPE cells, culture 5 x 103 transfected cells in 200 microliters of complete medium per well for 24 hours in the cell culture incubator [1] before treating the cells with 350-micromolar hydrogen peroxide as demonstrated [2].

3.6.1. Talent adding cells to well(s)
3.6.2. Talent adding hydrogen peroxide to well(s), with hydrogen peroxide

4. Glutathione Assay

4.1. To measure the glutathione levels produced by the growth factor- and hydrogen peroxide-treated cells, replace the supernatant in each well with 100 microliters of freshly prepared 1x Reagent mix per well [1] and mix the cells with the reagent mix for 14 seconds at 500 revolutions per minute on an orbital shaker [2].

4.1.1. WIDE: Talent adding mix to well(s), with reagent container
4.1.2. Talent placing plate onto orbital shaker

4.2. After shaking, incubate the plate at room temperature for 30 minutes [1] before adding 100 microliters of reconstituted Luciferin Detection Reagent to each well [2].

4.2.1. Talent placing plate onto bench 
4.2.2. Talent adding reagent to well(s), with reagent

4.3. Mix the solution for 15 seconds on the shaker [1] followed by a 15-minute incubation at room temperature [2].

4.3.1. Plate shaking on shaker
4.3.2. Talent setting timer, with plate on bench visible in frame

4.4. At the end of the incubation, load the plate onto a plate reader [1] and select Change Layout [2]. Under the Basic Parameters tab, 96-well plate and top optic should be selected and the positioning delay should be set to 0.1, the measurement start time to 0, the measurement interval time to 1, and the time to normalize the results to 0 [3-TXT].

4.4.1. Talent loading plate onto reader
4.4.2. Talent selecting Change Layout
4.4.3. SCREEN: screenshot_1: 00:19-00:32 TEXT: Gain adjusted automatically by device

4.5. Define the blanks, standards, and samples and click Start Measurement [1]. Then export the data as a spreadsheet file [2] and calculate the concentration of glutathione in each sample by interpolation of the standard curve [3].

4.5.1. SCREEN: screenshot_2.1: 00:01-00:20 Video Editor: please speed up
4.5.2. SCREEN: screenshot_2.2.: 00:02-00:20
4.5.3. SCREEN: screenshot_3: 01:49-02:50 Video Editor: please speed up

5. Cytotoxicity Assay and Microscopic Analysis

5.1. To measure the cell viability, replace the supernatant in each well with 100 microliters of complete medium supplemented with 1% FBS (F-B-S) per well [1-TXT] and place the cells in the cell culture incubator until the analysis [2].

5.1.1. WIDE: Talent adding medium to well(s), with medium container visible in frame TEXT: FBS: fetal bovine serum
5.1.2. Talent placing plate into incubator

5.2. After collecting untreated ARPE-19 cells from culture, resuspend the cells at a 1 x 105 cells/milliliter in DMEM-Ham’s F12 (D-M-E-M ham’s F-twelve) medium supplemented with 1% FBS concentration [1].

5.2.1. Shot of pellet if visible, then medium being added to cells, with medium and trypsin containers , Neubauer chamber, and culture plate visible in frame	Comment by Bridget Colvin: Authors: As trypsinization is a very common method for detaching cells, we do not nned to demonstrate this step for viewers.

5.3. Next, prepare seven serial 1:1 dilutions in 200 microliters of medium supplemented with 1% FBS [1] and transfer 100 microliters of each standard to the appropriate wells of a 96-well plate in duplicate [2].

5.3.1. Talent adding dilution to tube(s), with medium container visible in frame
5.3.2. Talent adding standard to well(s), with standard container visible in frame

5.4. Add 50 microliters of freshly prepared Reagent mix to all of the well [1] and mix the cells with the mix for 15 seconds on the shaker [2] before incubating the plate for 15 minutes at room temperature [3].

5.4.1. Talent adding mix to well(s)
5.4.2. Plate shaking on shaker
5.4.3. Talent placing plate onto bench OR Talent setting timer with plate visible on bench

5.5. At the end of the incubation, add 50 microliters of freshly prepared Lysis Reagent to each well for a 15-minute incubation at room temperature [1] before loading the plate onto the plate reader [2]. 

5.5.1. Talent adding reagent to well(s), with reagent container visible in frame
5.5.2. Talent loading plate onto plate reader

5.6. Then measure the luminescence as demonstrated [1] and use the formula to calculate the percentage of viable cells [2-TXT]. 

5.6.1. Talent setting parameter(s), with monitor visible in frame
5.6.2. BLACK TEXT WHITE BACKGROUND: (100 - % dead cells) and % dead cells = [1st luminescence measurement (dead cells in sample)/ 2nd luminescence measurement (all cells dead after digitonin treatment)] x 100



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.1.-3.5.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.1., 3.3., 3.5. The most critical aspect is to seed the cells in the correct densities.


Results
6. [bookmark: _Hlk27388131]Results: Representative Oxidative Stress Induction and Analysis

6.1. Twenty-four hours of treatment with 50- and 100-micromolar hydrogen peroxide does not impact intracellular glutathione production [1], whereas a significant decrease of glutathione is observed when the cells are treated with a 350-, 500-, or 700-micromolar hydrogen peroxide concentration [2].

6.1.1. LAB MEDIA: Figures 2A and 2B Video Editor: please emphasize 50 and 100 data bars in both graphs
6.1.2. LAB MEDIA: Figures 2A and 2B Video Editor: please emphasize 350, 500, and 700 data bars in both graphs and/or add asterisks over 350, 500, and 700 data bars

6.2. Morphologically [1], hydrogen peroxide-treated cells appear less spread out and more rounded with increasing concentrations of the compound [2].

6.2.1. LAB MEDIA: Figure 3 left set of 6 images
6.2.2. LAB MEDIA: Figure 3 left set of 6 images Video Editor: please emphasize 50-700 micromolar images

6.3. This effect was less prominent for PEDF- [1] and GM-CSF-transfected cells treated with hydrogen peroxide [2].

6.3.1. LAB MEDIA: Figure 3 Video Editor: please emphasize PEDF-transfected image
6.3.2. LAB MEDIA: Figure 3 Video Editor: please emphasize GM-CSF-transfected image

6.4. It is important to note that cell number influences hydrogen peroxide-mediated oxidative stress [1], as the level of glutathione was statistically significantly decreased after hydrogen peroxide treatment in wells seeded with 5000 cells only [2].

6.4.1. LAB MEDIA: Figure 4
6.4.2. LAB MEDIA: Figure 4 Video Editor: please add/emphasize bracket and asterisks and/or 5000 cells 350 data bar

6.5. Cells treated with [1] or transfected to express PEDF and/or GM-CSF produce significantly more glutathione compared to untreated control cells under oxidative conditions [2].

6.5.1. LAB MEDIA: Figures 5A-5C and Figures 6A and 6B Video Editor: please add/emphasize brackets and asterisks in Figures 5A-5C
6.5.2. LAB MEDIA: Figures 5A-5C and Figures 6A and 6B Video Editor: please add/emphasize brackets and asterisks in Figures 6A and 6B

6.6. In addition, the level of UCP2 (U-C-P-two) gene expression in PEDF- and GM-CSF-transfected cells is increased after hydrogen peroxide, although the increase is not statistically significant [1].

6.6.1. LAB MEDIA: Figure 7 Video Editor: please emphasize H2O2 black, grey, and light grey data bars

6.7. Western blot analysis of phosphorylated Akt (A-K-T) from a lysate of GM-CSF-transfected cells exposed to hydrogen peroxide [1] shows only a small decrease in phosphorylation compared to the untreated control cells, indicating that GM-CSF can protect the cells from oxidative stress damage [2].

6.7.1. LAB MEDIA: Figure 8
6.7.2. LAB MEDIA: Figure 8 Video Editor: please emphasize H2o2 G band and grey H2O2 data bar






Conclusion
7. Conclusion Interview Statements
7.1. JoVE’s Voiceover Talent: It is important to seed the cells at the correct densities, to use fresh hydrogen peroxide solution, and to add fresh proteins to the medium. [1].
7.1.1. Use 3.1.1. Talent seeding cells
7.2. JoVE’s Voiceover Talent: Once the antioxidant effect of the growth factors has been corroborated using the hydrogen peroxide model, the factors can be tested in an oxidative stress-related ocular disease model. [1].	Comment by Thaïs Bascuas Castillo: I would like to add: “e.g. transplantation of PEDF and/or GM-CSF-transfected cells in a dry AMD mouse model” but I don’t have more space.

Another option could be: 
“Once the anti-oxidant effect of the factors is corroborated, they could be used to treat ocular disease (e.g. transplantation of PEDF and/or GM-CSF-transfected cells in a dry AMD mouse model)” (these experiments are currently running)	Comment by Bridget Colvin: Authors: Since these statements will be read out loud, we cannot include parentheses.
7.2.1. Use 3.4.1. Talent adding growth factors
7.3. JoVE’s Voiceover Talent: This hydrogen peroxide-oxidative stress model allows assessment of the antioxidant effects that different factors can have, and therefore, supports the development of new gene therapies [1].
7.3.1. Use 3.5.1. Medium being added to wells
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