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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.5.-2.8., 4.5., 4.9.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.7. this step requires to work carefully and to keep an eye on the RPE-seeded membrane to prevent any inversion in the orientation

4.9. the medium should be added only when the gelatin is polymerized.
E. Will the filming need to take place in multiple locations? N 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Christelle Monville: This method can help answer key questions about the cell therapy of the eye, such as what is the efficacy of a specifically designed bio-engineered tissue in vivo? (Videographer Comment: last one)
1.2. Karim Ben M’Barek: With this technique, we provide a method for producing and culturing a retinal tissue as well as a strategy for processing the tissue for eye implantation in an animal model. (Videographer Comment: last one)
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. All human materials were procured in accordance with French regulations and hospital guidelines (APHP). Patients gave their informed consent prior to anonymized donation. Procedures involving human embryonic derivatives have been approved by the Agence de la Biomédecine in France.
Protocol: (read by voice talent at JoVE)
2. Human Amniotic Membrane (hAM) Thermolysin Treatment and Fixation
2.1. Begin by washing one to four 30 x 30 mm pieces of human amniotic membrane, or hAM (H-A-M), fixed in nylon scaffolds two times in 80 mL of PBS per wash in a 250-mL bottle [1-WIDE-TXT] on a shaker at high speed for 5 minutes [2-CU].

2.1.1. Talent adding membranes to bottle, with stock PBS container visible in frame (TEXT: See text for hAM preparation details)
2.1.2. Bottle(s) shaking on shaker

2.2. After the second wash, add 40 mL of working thermolysin solution to each bottle [1-MED-TXT] and shake the bottles two times for 5 minutes at 450 rpm followed by 30 seconds of vortexing [2-CU].

2.2.1. Talent adding thermolysin to bottle(s), with thermolysin container visible in frame (TEXT: See text for all reagent preparation details)
2.2.2. Bottle(s) on shaker
2.3. After the second round of thermolysin treatment, wash the pieces two more times with 80 mL of PBS per wash as demonstrated [1-MED].

2.3.1. Talent placing bottle(s) onto shaker

2.4. Then use long, sterile forceps to transfer the hAMs individual into a 10-cm culture dish containing 10 mL of PBS [1-MED]. 
2.4.1. Talent retrieving one hAM from one bottle [Shots 2.4.1 and 2.5.1 combined] (Videographer Comment: take 2)
2.5. Next, place one membrane with the nylon facing down in a second 10-cm culture dish of PBS [1-CU] and detach two of the four clips holding the membrane to nylon [2-CU].
2.5.1. Membrane being placed into dish

2.5.2. At least one clip being detached

2.6. Insert the smaller ring of the culture insert between the nylon and the membrane, making sure that the membrane covers the smaller ring completely [1-ECU].
2.6.1. Ring being inserted [Shots 2.6.1 and 2.7.1 combined] (Videographer Comment: take 3)
2.7. Clip the second part of the culture insert to the top of the membrane so that the basement membrane of the hAM [1-CU] is facing right side up inside the culture insert and detach the last two clips [2-CU].
2.7.1. Second part of insert being clipped, with top of membrane facing up inside insert 
2.7.2. Clip(s) being detached

2.8. Then use sterile scissors to trim any membrane outside of the culture insert as necessary [1-ECU] and use forceps to transfer the membrane into one well of a 12-well plate containing PBS for storage at 37 °C and 5% CO2 [2-MED-TXT].
2.8.1. Membrane being trimmed

2.8.2. Talent placing plate into incubator (TEXT: Repeat for each membrane)

3. Retinal Pigment Epithelium (RPE) Cell Seeding
3.1. Before seeding, warm cryovials containing 1 x 106 RPE cells in 3 mL of RPE medium in one 15-mL conical tube per vial [1-WIDE-TXT].

3.1.1. Talent adding vial(s) to tube(s), with medium container visible in frame (TEXT: Thaw 3.5 x 105 RPE cells per membrane)
3.2. When the cells have thawed, pipet to obtains single cell suspensions in each of the tubes [1-CU] and count the number of viable cells by trypan blue exclusion [2-MED].
3.2.1. Suspension being pipetted (Videographer Comment: 2nd part)
3.2.2. Talent prep trypan

3.2.2B [Added Shot]: Talent adding trypan blue to hemocytometer (Editor: I suggest using this shot instead of 3.2.2)
3.3. Collect the cells by centrifugation [1-MED-TXT] and resuspend the pellets at a 7 x 105 cells/mL concentration in fresh RPE medium [2-CU].

3.3.1. Talent adding tube(s) to centrifuge (TEXT: 5 min, 110 x g, RT)
3.3.2. Shot of pellet(s) if visible, then one pellet being resuspended, with medium container label visible in frame

3.4. Next, aspirate the PBS from each well of the prepared 12-well plate [1-CU] and add 500 microliters of cells to the center of each culture insert [2-ECU] and 1 mL of RPE medium to the bottom of each well [3-MED].

3.4.1. PBS being aspirated from at least one well

3.4.2. Cells being added to at least one insert

3.4.3. Talent adding medium to well(s)

3.5. Then return the plate to the cell culture incubator for 30 days [1-CU], changing the medium two times per week until the end of the culture [2-MED].
3.5.1. Plate being placed into incubator

3.5.2. Talent adding medium to plate

4. RPE Patch Transplantation Preparation

4.1. On culture day 30, warm an 8% gelation solution in a 37 °C water bath for 30 minutes [1-WIDE] and fill the internal chamber of a vibratome with 4 °C, CO2-independent medium [2-MED].

4.1.1. Talent placing gelatin in water bath

4.1.2. Talent filling vibratome with medium
4.2. Use a scalpel to cut a 5 x 5 cm-block from a 20% gelatin block stored at 4 °C [1-CU] [2-MED-over the shoulder].
4.2.1. Block being cut
4.2.2. Talent placing block into vibratome

4.3. Secure the top side of the block to the support with an appropriate adhesive [1-MED] and place a new blade into the vibratome [2-CU].
4.3.1. Talent gluing block to support

4.3.2. Blade being loaded onto vibratome

4.4. Adjust the block until it is at the same level as the razor blade [1-CU] and fill the bath around the support with fresh 4 °C, CO2-independent medium [2-MED-over the shoulder].
4.4.1. Block level being adjusted

4.4.2. Talent adding medium to vibratome

4.5. Cut the block at a medium velocity until the block is cut uniformly with a smooth leading surface [1-CU] and set the position to 0 [1-CU] [2-MED].
4.5.1. Block being cut/shot of uniform leading surface

4.5.2. Talent setting position to 0

4.6. Then aspirate the medium around the gelatin until the gelatin is completely dry [1-MED-over the shoulder] and use forceps to carefully open an RPE-seeded culture insert on top of the block [2-CU].

4.6.1. Talent aspirating medium

4.6.2. Insert being opened 
4.7. Use scissors to remove all of the membrane outside of the insert ring [1-CU] and aspirate the entire volume of residual medium [2-CU].
4.7.1. Membrane being removed

4.7.2. Medium being aspirated

4.8. Add up to 1 mL of 8% liquid gelatin solution to the membrane until it is covered [1-MED-over the shoulder] and carefully remove any excess gelatin [2-CU].
4.8.1. Talent covering membrane with gelatin [Shots 4.8.1 and 4.8.2 combined]
4.8.2. Excess gelatin being removed (Videographer Comment: with 4.8.1 CU at the end)
4.9. After 5-8 minutes, add fresh 4 °C, CO2-independent medium to the bath until the solidified membrane is covered [1-MED-over the shoulder] and, with the vibratome at the -100-micron position, cut a section of membrane at a medium velocity, taking care to maintain the orientation of the tissue [2-CU].
4.9.1. Talent adding medium to vibratome

4.9.2. Section being made

4.10. Cut a corner of the section with a scalpel to allow identification of the orientation of the section [1-CU] and use a spatula to transfer the gelatin-embedded membrane to one well of a 6-well plate filled with 4 °C-conservation medium [2-MED].

4.10.1.  Corner being cut

4.10.2.  Section being placed into well

4.11. Karim M’Barek: “The orientation of the slice could be inverted due to fluid movement before the corner being cut, so take care to secure the position of the slice just after the section.”
4.11.1.  Karim M’Barek, speaking the above interview style (looking just off-camera) (Videographer Comment: last one)
4.12. The size of the implant can then be adjusted to the size of the recipient eye under a surgical microscope prior transplantation [1-MED].

4.12.1.  Talent at microscope, adjusting implant size (TEXT: e.g. 1-3 mm2 for rats; 10 - 15 mm2 for non-human primates)
5. Results: Representative RPE-seeded hAM
5.1. Typically, a few dead cells remain on the surface of the membrane after fixation but those cells are eliminated when the culture medium is changed [1-LM].
5.1.1. 58216_Figure_1C.ai: Video Editor: please indicate at least one white dead cell

5.2. The fibers of the basement membrane are visible at a higher magnification when no cells remain, indicating that the thermolysin treatment period has been optimized [1-LM].
5.2.1. 58216_Figure_1D.ai: Video Editor: please emphasize fibers
5.3. The retinal epithelium becomes easier to see under a microscope as it matures [1-LM], forming a complete cobblestone-like monolayer at 3 weeks [2-LM].

5.3.1. 58216_Figure_2ABC.ai: Video Editor: please sequentially add/emphasize images from original Figure 2A and 2B

5.3.2. 58216_Figure_2ABC.ai: please emphasize image from original Figure 2C

5.4. At 4 weeks, the epithelium is mature enough to be prepared for implantation [1-LM].
5.4.1. 58216_Figure_2D.ai: no animation
6. Conclusion (said by authors on camera):
6.1. Karim Ben M’Barek: While attempting this procedure, it’s important to remember that the state of the gelatin is dependent on the handling temperature, so take care to strictly follow the recommended temperatures. (Videographer Comment: last one)
6.2. Christelle Monville: After its development, this technique paved the way for researchers in the field of stem cell therapy to explore the therapeutic potential of a bioengineered tissue in an animal model of retinitis pigmentosa. (Videographer Comment: last one)
6.3. Christelle Monville: Though this method can be used to prepare an RPE tissue on top of a scaffold for its subsequent transplantation, it can also be applied to more complex systems containing photoreceptor layers. (Videographer Comment: last one)
6.4. Karim Ben M’Barek: Generally, individuals new to this method will struggle because of the difficulty in handling the hAM, which is very thin and tends to fold easily. (Videographer Comment: last one)
6.5. Karim Ben M’Barek: Visual demonstration of this method is critical, as the hAM fixation hAM and gelatin embedding steps are difficult to learn and require a particular handling approach.   (Videographer Comment: last one)
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
5.1.1. 58216_Figure_1C.tif

5.2.1. 58216_Figure_1D.tif

5.3.1. 58216_Figure_2ABC.ai

5.4.1. 58216_Figure_2D.ai
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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