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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)______Yes___  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: Nikon SMZ800_____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No_____  
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. _2.5, 2.9, 3.1, 3.3, 3.4, 4.1_______________________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.__Step 3.2 and 3.3; use appropriate amount of pressure on the syringe____________________

E.  Will the filming need to take place in multiple locations? (Y/N) _N__
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE): 
Procedural Narrative:
Video Editor: Use the file (Procedural narrative Images.ppt) for the animations instructed below.
The overall goal of this procedure is to create a clinically relevant model where wound repair can be followed in its native microenvironment. (Intro)
This is accomplished by first removing the lens from the eye of a chicken embryo. (P1: Video Editor: Start by removing the eye of the chicken embryo and fade away the rest of the embryo.  Then, show only the Anterior and cross sectional views on the screen.(slide 2))
The second step is to make a small incision in the anterior of the lens. Then, hydroelute the lens fiber cell mass. (P2: With the first sentence, show the transition from the left two images to the right two images from slide 3 where a small slit is made in the eye.  The two different views should both be shown.  With the 2nd sentence, show only the cross sectional side view and insert the needle into the fiber part of the eye (slide 4) and show the plunger being lowered and a second or so later, the fiber part (dark green) can be removed from the center, leaving only the shell (slide 4 middle right image.))
Next, the lens capsule with associated epithelium is flattened by making additional cuts in the anterior capsule. (P3: Show the capsule from the end of P2 (middle right image in slide 4) on the left half of the screen and on the right half show the 4 cuts being made in the epithelium (green circle in slides 5-6) and end with the top images in slide 7 by folding down the sides of the capsule (left half of the screen) after the cuts are made on the top view portion (right half of the screen), but don’t show the tweezers in the image at this point.  Also, have the edges of the top image curl up a little bit. )
The final step is to secure the wounded culture to the tissue culture dish in order to follow wound healing as it occurs. (P4: Replace the green top view (right side of the screen) with the real top view image shown on slide 7. Add the tweezers to the images.  The tweezers should press down on the edge of the samples and cause the image to flatten (previously curled up a little bit). This can be mirrored in the top view by pressing down on each of the points of the star which is what causes the indents in the tissue.)
Ultimately, time lapse microscopy… confocal microscopy… and biochemical analysis are used to show mechanisms of wound repair in a model that closely recapitulates the in vivo environment. (P5: Show 0:11-0:16 of video wound healing.avi (show in a box so it’s not full screen), then Figure 2a-b, and finally Figure 2c)
B.  Interview: (Said by you on camera. Don’t forget to smile!)   
1.1. Iris Wolff: This method can help answer key questions in the wound healing field, such as how cells coordinately move together to close a wound.  
1.1.1. Interview style: Author saying the above 

1.2. Brigid Bleaken: Though this method can provide insight into wound repair, it can also be applied to studies of aberrant wound repair, particularly fibrosis and scarring.
1.2.1. Interview style: Author saying the above 

Protocol (read by voice talent at JoVE):  
2. Setup and Preparation of Lenses for ex vivo Wound Culture

2.1. Start by placing three 100 millimeter petri dishes in a sterile, laminar flow hood. Fill two of the petri dishes halfway with Tris-Dextrose buffer at room temperature, leaving the third empty. 
2.1.1. MED: Talent places dishes in the hood then opens the Tris/Dextrose buffer and picks up the pipette.
2.1.2. CU: Talent dispenses buffer into two of the dishes.

2.2. Then, remove a fertile embryonic day 15 white leghorn chick egg from the 37.7°C incubator and clean the outside of the shell with 70% ethanol in order to sterilize it.

2.2.1. MED: Talent removes an egg from the incubator.

2.2.2. MED: Talent cleans the outside of the egg with 70% Ethanol and places it in the hood.
2.3. Next, carefully crack the egg and place its contents into the empty 100 mm petri dish.  Using standard forceps and fine scissors, decapitate the embryo and place the head into one of the dishes containing the tris/dextrose buffer.
2.3.1. CU: Talent cracks the egg and puts it into the empty petri dish.

2.3.2. CU: Talent removes the head and places it in one of the dishes with buffer.

2.4. Within 15 minutes, move the chick embryo head onto a petri dish lid.  Use high precision forceps to pinch the back of the eye, creating a small opening in the back of the eye.  
2.4.1. MED: Talent moves head onto lid.

2.4.2. CU/ECU: Talent pinches the back of the eye.

2.5. Then, grasp the vitreous humor with forceps and gently tug on the vitreous with a rolling motion.  The vitreous, with the lens attached, will dislodge from the eye.
2.5.1. CU/ECU: Talent grabs the vitreous humor and tugs to detach the lens.
2.6. Place the lens and vitreous in the remaining petri dish containing Tris-Dextrose buffer.  Allow the lenses to remain in the buffer for no longer than 30 minutes before continuing with the dissection.

2.6.1. CU: Talent places lens and vitreous in 2nd dish with buffer.

2.6.2. MED: Talent places lid on dish and removes it from the hood (moving towards dissecting scope).
2.7. Next, move the lens to a new petri dish lid under a dissecting microscope.  With high precision forceps, carefully brush away any ciliary body cells that were dislodged with the lens using the edge of the forceps.  
2.7.1. CU: Talent moves lens to new dish under scope.

2.7.2. SCOPE: Talent carefully brushes away any ciliary body cells. (TEXT: Caution: Do not damage the lens tissue.)
2.8. Then, separate the lens from the vitreous humor by pinching off the vitreous body from its association with the posterior lens capsule. 
2.8.1. SCOPE: Talent separates the lens from the vitreous humor by pinching off the vitreous body.
2.9. Once separated, transfer the lens into a 200 microliter drop of Tris-Dextrose buffer in a 35 millimeter tissue culture dish and orient it with the anterior aspect of the lens facing up. 
2.9.1. CU: Talent transfers the lens and adjusts its orientation.

2.10. Iris Wolff:  “The anterior of the lens is easily identified by the presence of a dense ring in the tissue that notes the border between the anterior and equatorial region of the lens epithelium.”

2.10.1. Interview style: Author saying the above 

3. Performing mock cataract surgery

3.1. Using two high precision forceps, make a small incision, approximately 850 microns in length, in the center of the anterior lens capsule by grasping the tissue with one forceps in each hand and gently tugging in opposing directions. 
3.1.1. SCOPE: Talent performs above step. (Videographer: For the next few SCOPE shots, feel free to use ECU if you can get a better image that way.)
3.2. Next, take a 1 milliliter syringe with a 27.5 gauge needle tip and fill it with 300 microliters of Tris-Dextrose buffer. Insert the needle tip into the incision made in the anterior lens capsule, and about halfway into the lens.
3.2.1. CU: Talent draws up buffer into needle.

3.2.2. SCOPE: Talent inserts syringe tip into the incision.
3.3. Then, gently depress the syringe injecting the Tris-Dextrose buffer into the lens fiber cell mass. Inject between 50 and 200 microliters of buffer to loosen the fiber cell mass from the surrounding epithelium and lens capsule.  Never inject more than 300 microliters.  
3.3.1. CU: Talent depresses the syringe. (side view)

3.3.2. SCOPE: Talent depresses syringe and fiber cell mass loosens.
3.4. Using high precision forceps, remove the loosened fiber cell mass from the lens through the anterior incision site. 
3.4.1. SCOPE: Talent removes fiber cell mass.

3.5. Brigid Bleaken:  “The removal of the fiber cell mass from its attachment site on the posterior lens capsule creates a highly reproducible wound area on the basement membrane surrounded by wounded epithelium.”
3.5.1. Interview style: Author saying the above 

4. Preparing the Wounded Lens for ex vivo Culture

4.1. Starting with the capsular bag, make 5 cuts into the anterior aspect of the lens and through to the equator.  Flatten the resultant five flaps of lens capsule with the attached epithelium on the culture dish, capsule side down and cell side up.   
4.1.1. SCOPE: Talent makes 5 cuts into the lens 
4.1.2. SCOPE: Talent begins to flatten the capsule. (Videographer: Combine with above shot if necessary)
4.2. Press down softly with the forceps at each point of the star to secure the capsule to the dish. This will make a small indentation at the five most outside tips of the explant and result in sustained attachment to the dish.  
4.2.1. CU: Talent uses forceps to push down on the edges of the capsule.

4.2.2. SCOPE: Talent pushes down on the edges of the capsule.
4.3. Then, remove the Tris-Dextrose buffer from the 35 millimeter dish and replace it with 1.5 milliliters of pre-warmed M199 media supplemented with 1% of both L-glutamine and penicillin/streptomycin. Cover the dish with its lid and place in the incubator.

4.3.1. MED: Talent removes the buffer and adds media to the dish.

4.3.2. MED: Talent covers the plate and places it in the incubator (TEXT: 37°C, 5% CO2). 
5. Separation of the Central Migration and Original Attachment Zone 
5.1. Place the culture dish under the dissecting microscope and observe the demarcation between the central migration zone and the original attachment zone of the epithelial cells.
5.1.1. MED: Talent places dish under the dissecting scope.

5.1.2. SCOPE: Reproduce images of the lens like those seen in Figure 2a-b under the scope image.  (Video Editor: Pause the image and add labels like those in Figure 2b (although it will look like Figure 2a) with the words “central migration zone” and the “original attachment zone”.
5.2. Then, use two high precision forceps to grasp the edge of both sides of the demarcation line between the two zones.  Gently pull the original attachment zone along the line to easily separate the two zones.

5.2.1. SCOPE: Talent grasps the sides and pauses for a second, then pulls, separating the two sides.

5.3. Continue to separate the two zones around the entire culture until the two regions are completely separated. Study the two fractions using standard molecular or biochemical analytical techniques. 

5.3.1. SCOPE: Talent removes the rest of the flaps from the tissue.

5.3.2. MED: Talent places lens into microcentrifuge tube and closes lid.
6. Results: Injury Response of Cells in their Native Microenvironment 
6.1. Immediately following removal of the fiber cell mass, a subpopulation of vimentin-rich mesenchymal repair cells are activated and migrate to the wound edge of the epithelium.  These cells rapidly move onto the cell-free region of the endogenous basement membrane capsule, the central migration zone, to begin healing the wound.  The technique described here perfectly prepares this model system for viewing this process with a microscope or video camera. [6.1.1 - LM - Video]
6.1.1. LABMEDIA: Video “wound healing.avi” (Voice Talent: Try to use up ~25 seconds to speak this paragraph.  Video Editors: If necessary, cut the video from the front to make it fit with the VO.)

6.2. Wound healing progresses quickly, covering a significant area of the wound by day 1 in culture. [6.2.1 - LM] By day 3, the wound healing process is typically completed. [6.2.2 - LM]
6.2.1. LABMEDIA: Figure 1B-C (Video Editor: Show the left most panel of figure 1B on the left half of the screen and the graph in Figure 1C on the right half. Highlight the T0 bar in the graph by making it red.  With the words “by day 1” change the left part of the screen to show the D1 panel from Figure 1B.  Also, remove the red color from the T0 bar and highlight the D1 bar in the graph.)
6.2.2. LABMEDIA: Figure 1B-C (Video Editor: Briefly show D2 (and highlight the associated Bar in the graph) before quickly switching to the D3 image and associated bar highlighting.)
6.3. Following separation of the central migration and original attachment zones, molecular differences between these distinct zones were analyzed. [6.3.1 - LM] Here, the levels of focal adhesion kinase were measured in the two zones and the amount of phosphorylated focal adhesion kinase was found to be increased in the migration-specific central migration zone. [6.3.2 - LM]
6.3.1. LABMEDIA: Figure 2a-b (Video Editor: Show figure 2a and then half way through the sentence, switch to showing Figure 2b.)

6.3.2. LABMEDIA: Figure 2c (Video Editor: Show Figure 2c on screen.  Start by highlighting the OAZ half of the image and then the CMZ half of the image by the time the words “two zones” are said.  With the words “Phosphorylated focal adhesion kinase, highlight the top row of bands.) 
7. Conclusion (said by authors on camera) 
7.1. Iris Wolff: Once mastered, this mock cataract surgery technique can be completed in 3 minutes if it is performed properly.

7.2. Brigid Bleaken: After watching this video, you should have a good understanding of how to create a mock cataract surgery culture that closely mimics wound repair in a natural microenvironment. 
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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 your media filenames 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, as well as an introduction to your videographer, closer to your filming date.
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