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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? 
n/a
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
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 significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
Author post-shoot interview-introduction:
Hi, I’m Dr. Audrey Bernstein. This paper describes a simple method for assaying wounding in a 3D multi-cellular organ culture model system. We do this using pig eyes but even if you are not familiar with eyes, you can do this assay. As an overview, we receive porcine eyes, cut out the globes, make a circular wound in the cornea that goes through the epithelium and about 1/3 of the stroma. Cut out the cornea and mount it on an agar base, and put this construct in the incubator.   The tissue will fill in creating a scar in the cornea. You don’t need to add any growth factors or even serum, this is done in serum-free media. Although this is performed in the cornea, it can be used as a model system for fibrotic healing in general, as many of the cellular pathways that are activated during scarring are similar between systems. Demonstrating the procedure will be Dr. Nileyma Castro, a senior technician from my laboratory.
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Audrey Bernstein: This method can help answer key questions in the field of wound healing and fibrotic scarring.  

1.2. Audrey Bernstein: The main advantage of this technique is that it is a cost-effective 3D multi-cellular model of stromal and epithelial wound healing.   

B. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Audrey Bernstein: Demonstrating the procedure will be Nileyma Castro, a senior technician from my laboratory. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol: (read by voice talent at JoVE)
2. Globe Dissection, Wounding, and Cornea Harvest
2.1. In a biosafety hood, use a straight-edge surgical blade to remove the globe from the lid on an ethanol-cleaned chopping board [1-WIDE] and remove the excess fatty tissue from each eye [2-CU].
2.1.1. Talent removing lid(s)

2.1.2. Fatty tissue being removed

2.2. Holding the cleaned globe posteriorly with forceps [1-ECU], immediately dip the eye in PBS [2-MED] followed by three quick dips in 10% iodine [3-CU] and two quick dips in PBS [4-CU].

2.2.1. Globe being grasped

2.2.2. Talent dipping eye in PBS, with stock PBS container visible in frame

2.2.3. Eye being dipped in iodine, with stock iodine container label visible in frame

2.2.4. Eye being dipped in PBS, with stock PBS container visible in frame

2.3. Then wrap the eye circumferentially with a clean lab tissue to wrap with enough pressure to achieve a taut corneal surface without contacting the cornea [1-CU].

2.3.1. Eye being wrapped 
2.4. Using a 6-mm trephine, penetrate the epithelium and the anterior stroma at the center of the cornea without making a full-thickness wound through the entire cornea [1-CU-TXT] and rotate the trephine 180° clockwise and counter-clockwise 5 times while applying light pressure to deepen the wound [2-CU-TXT].
2.4.1. Cornea being penetrated (TEXT: If endothelium is penetrated, loss of pressure/fluid leakage will occur)
2.4.2. Trephine being rotated (TEXT: Each direction change counts as one time)
2.5. When the wound is deep enough to allow a tissue flap to be lifted with forceps [1-ECU], use a surgical blade to cut the flap parallel to the globe while continuing to lift the anterior cornea within the wound margin [2-CU].
2.5.1. Flap being lifted

2.5.2. Flap being excised

2.6. When the entire flap has been removed, a circular wound should be located at the center of the cornea [1-ECU].
2.6.1. Shot of circular wound 

2.7. To harvest the cornea, grasp the eye with the lab tissue [1-MED] and use a surgical blade to make a small incision 1 mm away from the edge of the cornea to include the limbus in the tissue collection [2-CU].
2.7.1. Talent holding eye

2.7.2. Incision being made combined with 2.8.1.
2.8. Using small, sharp scissors, continue the incision around the globe, keeping a millimeter margin across the cornea to keep the limbus intact [1-CU].
2.8.1. Incision being continued
2.9. Then place cornea the wound-side down cornea in a 60-mm dish containing 1 mL of PBS [1-MED].
2.9.1. Talent placing cornea into dish, with stock PBS container visible in frame
3. Cornea Mounting and Infection
3.1. To mount the cornea, use two pairs of forceps to hold the cornea endothelial-side up to create a cup [1-WIDE] and use a sterile transfer pipette to add warmed agar solution into the cornea until the “cup” is full [2-CU-TXT].

3.1.1. Talent holding up cornea

3.1.2. Agar being added (TEXT: See text for all solution/medium preparation details)

3.2. After the agar hardens, carefully place the cornea in a new 60-mm plate agar-side down [1-MED] and cover the place with a lid [2-CU-TXT].  
3.2.1. Talent placing cornea onto plate

3.2.2. Plate being covered, with cornea visible in frame (TEXT: Repeat for each cornea)
3.3. When all of the corneas have been prepared, add 4 mL of supplemented serum-free medium to each plate of corneas [1-MED-over the shoulder], maintaining the corneas at an air-liquid interface at the limbal border in a cell culture incubator at 37 °C and 5% CO2 [2-CU-TXT] and wetting the corneal surfaces once daily with one drop of supplemented serum-free medium from the conditioned medium in the dish to keep the tissues hydrated [3-CU].
3.3.1. Talent adding medium to plate, with stock SSFM medium container visible in frame

3.3.2. Shot of cornea at air-liquid interface (TEXT: Refresh medium after 24 h then every other day)

3.3.3. Drop being added to cornea

3.4. For gene knockdown, mix 5 microliters of small interfering, or si (S-I), RNA with 50 microliters of reduced-serum minimum essential medium [1-MED] and 2 microliters of transfection reagent with 50 microliters of reduced-serum medium per cornea [2-CU]. 
3.4.1. Talent adding siRNA to medium, with stock medium and siRNA containers visible in frame

3.4.2. Transfection reagent being added to medium, with stock transfection and medium containers visible in frame

3.4.3. Added shot: putting vials in vortex
3.5. After 5 minutes, mix the two mixtures together [1-CU] and add 200 microliters of reduced-serum minimum medium to each siRNA mixture [2-MED].
3.5.1. siRNA being added to transfection reagent

3.5.2. Talent adding medium to mixture, with stock medium container label visible in frame

3.6. Then pipette the siRNA solutions dropwise onto each wound [1-CU].
3.6.1. Drops being added to wound, with siRNA mixture container visible in frame as possible

3.7. After 3 hours, use the medium in each dish to wash the siRNA from the corneal surfaces [1-CU] and replace the supernatant in each dish with fresh supplemented serum-free medium plus antibiotics [2-MED].
3.7.1. Cornea being washed

3.7.2. Talent adding new medium to plate, with stock SSFM + antibiotics container visible in frame

3.8. Then return the corneal cultures to the cell culture incubator [1-MED-over the shoulder] and incubate for one week [2].
3.8.1. Talent placing plate into incubator
3.8.2. Added shot: Shot of cornea after 1 week incubation
4. Results: Representative Corneal Wound Healing Analyses 
4.1. Six hours after wounding, the corneal epithelium is absent [1-LM].
4.1.1. Authors: please upload the images from Figure 4A-F through the submission link together in a new .ai or .psd file without the arrow, arrowhead, or A-F labels: JoVE Video Editor: please add arrow/emphasize area without epithelium in wounded 6 hrs image as in original Figure 4D
4.2. Six days after wounding, the epithelium regrows [1-LM].

4.2.1. Figure 4ABCDEF: JoVE Video Editor: please add arrowhead/emphasize epithelium in wounded 6 days image as in original Figure 4F

4.3. Fluorescence immunostaining with alpha-smooth muscle actin reveals a gradient of active myofibroblasts along the wound margin from the anterior to posterior stroma [1-LM].
4.3.1.  Authors: please upload the images from Figure 4G and H through the submission link together in a new .ai or .psd file without the G or H labels: JoVE Video Editor: please emphasize red signal
4.4. Immunohistochemical staining for alpha-smooth muscle actin reveals a dramatic increase [1-LM] in alpha-smooth muscle actin protein expression in wounded plus control siRNA corneas [2-LM] compared to unwounded and target protein-siRNA-treated wounded corneas [3-LM].

4.4.1. Authors: please upload the images from Figure 5A-F through the submission link together in a new .ai or .psd file without the A-F labels: JoVE Video Editor: please emphasize brown/red staining in alpha-SMA, Wounded plus control siRNA image

4.4.2. Figure 5 ABCDEF: JoVE Video Editor: please emphasize lack of brown/red staining in endothelium of alpha-SMA, Control-unwounded image

4.4.3. Figure 5 ABCDEF: JoVE Video Editor: please emphasize lack of brown/red staining in endothelium of alpha-SMA, Wounded plus USP10 siRNA mage

4.5. Similarly, fibronectin-extra domain A is upregulated [1-LM] in siRNA-treated wounded corneas compared to unwounded [2-LM] and target protein-siRNA-treated wounded corneas [3-LM], demonstrating a successful knockdown of the target protein [4-LM].
4.5.1. Figure 5 ABCDEF: JoVE Video Editor: please emphasize brown/red staining in FN-EDA Wounded plus control siRNA image

4.5.2. Figure 5 ABCDEF: JoVE Video Editor: please emphasize lack of brown/red staining in endothelium of FN-EDA Control-unwounded image

4.5.3. Figure 5 ABCDEF: JoVE Video Editor: please emphasize lack of brown/red staining in endothelium of FN-EDA Wounded plus USP10 siRNA mage

4.5.4. Authors: please upload the graph from Figure 5G through the submission link as its own .ai or .psd file without the G label: JoVE Video Editor: please emphasize grey data bars
4.6. Further, treatment of the wounded corneas with a toxin that non-specifically targets the target protein prevents re-epithelialization [1-LM] and results in qualitative cell death, a disorganized matrix, and stromal vacuoles, suggesting that the toxin does not promote healing at the concentration assayed [2-LM].

4.6.1. Authors: please upload the images from Figure 6A-F through the submission link together in a new .ai or .psd file without the arrow or A-F labels: no animation
4.6.2. Figure 6: JoVE Video Editor: please sequentially emphasize Wound Spautin images from 2 days to 14 days
5. Conclusion (said by authors on camera):
Author post-shoot interview-iconclusion:
In conclusion, while attempting this procedure, it’s important to remember to keep the blade parallel to the tissue while cutting so that it does not penetrate the globe. Different wounding techniques can be employed with this assay including chemical burn or epithelial scrape. It can also be used for drug toxicity assays to determine if the epithelium heals and at what rate. This is a cost-savings ex vivo organ culture model system that can precede your in vivo wound healing studies.
5.1. Audrey Bernstein: While attempting this procedure, it’s important to remember to keep the blade parallel to the tissue while cutting so that it does not penetrate the globe.

5.2. Audrey Bernstein: Following this procedure, other methods, like chemical burn or epithelial scrape, can be performed to answer additional questions about the effects of different kinds of wounds or drugs on epithelial wound closure. 
5.3. Audrey Bernstein: This is a cost-savings ex vivo organ culture experiment that can precede in vivo studies to study how your drug of interest affects wound healing.  
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. 
Insert the filenames of all the media to be included into the video here.
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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