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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
Can you record movies/images using your own microscope camera? 
Images can be recorded but not movies.
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
We have a Nikon SMZ800N microscope that has a Nikon Digital Sight DS-Fi2 camera attached to the camera port.
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.2.1
2.3
2.4.4
3.1
3.2
3.5.1
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
Step 2.3.1 is the most difficult aspect of this procedure. To ensure success I carefully position the cornea in the dish, choose appropriate forceps and adjust the microscope zoom and lighting until they are optimal.
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


Videographer NOTES: Interviews recorded in 4K, so Editor can crop in further if required. If a clip is not visually slated, it is audibly slated.  


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.1. Jennifer Walshe: This cell culture protocol is designed to prevent corneal endothelial cells from undergoing epithelial to mesenchymal transition during isolation, expansion and subculture. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


1.2. Jennifer Walshe: Cell cultures are established using corneal tissue explants which can be re-used to ensure an ongoing supply of primary cells from one donor. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.




Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving human subjects have been approved by the Metro South Hospital and Health Service’s Human Research Ethics Committee. Sheep corneas were obtained from euthanized animals at the Herston Medical Research Facility of the University of Queensland under a tissue sharing agreement.


Section - Protocol
Videographer NOTES: 
· Clip0002.MXF was incorrectly slated as 2.1.1. This wide shot may not in fact be needed, it was the talent walking up to the microscope with a cornea (would be placed prior to step 2.2.1).
· Clip0038.MXF was incorrectly slated as 3.2.1. It should in fact be 2.1.1 - the wide establishing shot
2. Explant Dissection and Cell Culture Procedure 
Videographer: Talent will be working on the microscope for some of these shots. The output will be displayed on a monitor screen. Please film the screen.
2.1. Begin by coating the wells of a 6-well tissue culture plate with Attachment Factor using the manufacturer’s instructions [1], then add 1 milliliter of culture medium to each coated well [2-TXT]. 
2.1.1. WIDE: Establishing shot of talent at the lab bench preparing the plate.
2.1.2. Talent adding medium to a few wells. TEXT: Prepare 1 well per cornea 
2.2. Place the cornea endothelium side up into a sterile Petri dish on the stage of a dissecting microscope [1]. Adjust the illumination so that the corneal surface is well-lit with sufficient contrast to highlight the endothelial layer [2] and adjust the zoom so that the edge and some central corneal endothelium is in view [3]. Videographer: This step is important!
2.2.1. Talent positioning the cornea in the Petri dish. 
2.2.2. Talent adjusting the illumination. Videographer: If possible, also film the monitor screen as illumination is adjusted. 
2.2.3. Talent adjusting zoom. Videographer: If possible, also film the monitor screen as talent adjusts zoom.
2.3. Use sterilized watchmaker forceps to gently lift and tear Descemet’s membrane away from the underlying stroma [1]. Place the membrane strip into one of the prepared wells of the culture plate, making sure to immediately replace the lid of the plate to reduce the risk of contamination [2]. Videographer: This step is difficult and important!
2.3.1. Talent lifting and tearing the membrane. Videographer: Film the monitor screen here. 
2.3.2. Talent placing the membrane in one of the wells, briefly taking the lid off and replacing it immediately. 

2.4. Remove the strips of Descemet’s membrane from the extreme periphery of the endothelium first [1] and from the central regions later [2], placing all strips from one cornea into a single well [3]. When finished, incubate the explants in a humidified cell culture incubator set to 37 °C and 5% carbon dioxide [4]. Videographer: This step is important!

2.4.1. Talent taking a strip from the periphery. Videographer: Film the monitor screen here.
2.4.2. Talent taking a strip from the central region. Videographer: Film the monitor screen here.
2.4.3. Talent adding a strip to the well. 
2.4.4. Talent putting the plate in the incubator. 

3. Growth of Corneal Endothelial Cell Layers on Biomaterials Membranes 
3.1. Assemble the upper chamber of the micro-Boyden chamber by placing a red O-ring into its center [1]. Use an 18-millimeter diameter trephine to punch out a disk from a biomaterial sheet on a PTFE cutting board [2]. Then, place the disk over the red O-ring in the micro-Boyden chamber’s upper chamber [3]. Videographer: This step is important!
3.1.1. Talent placing the O-ring. 
3.1.2. Talent punching the disk out, 
3.1.3. Talent placing the disk over the red O-ring.  
3.2. Screw the lower chamber onto the upper chamber, securing the biomaterials disk in between, [1] and soak the assembled micro-Boyden chamber in 70% ethanol for 1 hour to sterilize it [2]. Videographer: This step is important!
3.2.1. Talent screwing the lower chamber onto the upper chamber. 
3.2.2. Talent immersing the chamber in the ethanol and leaving it to soak.
3.3. After the soak, completely immerse the chamber in sterile HBSS for 10 minutes to remove the ethanol [1-TXT]. Then, wash the chamber in culture medium for 10 minutes [2] and transfer it to culture medium inside a well of a 6-well plate, making sure that the upper chamber is oriented upwards [3]. 
3.3.1. Talent immersing the chamber in the HBSS. TEXT: Repeat wash 2 X 
3.3.2. Talent washing the chamber in culture medium. 
3.3.3. Talent transferring the chamber into a well. 

3.4. Adjust the level of the medium so that it contacts the lower surface of the biomaterial membrane but does not flow into the upper chamber [1]. 

3.4.1. Talent adding the proper amount of medium to the well, with the level of medium in relation to the Boyden chamber clearly visible. 

3.5. Pipette 100 microliters of cell suspension onto the membrane in the micro-Boyden chamber [1] and incubate it in the tissue culture incubator for 4 hours [2] before adding medium to completely submerge the chamber [3]. Videographer: This step is important!

3.5.1. Talent adding cell suspension onto the membrane. 
3.5.2. Talent putting the plate in the incubator. 
3.5.3. Talent adding medium until chamber is submerged. 




[bookmark: _GoBack]Section – Results
4. Results: Corneal Endothelial Cell Cultures Derived from Sheep and Human Explants 
4.1. Most explants that were derived from the corneas of 1 to 2-year-old sheep or human donors of less than 30 years of age attached to Attachment Factor-coated tissue culture plates within a week. After 6 weeks, many small, tightly packed cells were present next to the explant [1].
4.1.1. LAB MEDIA: Figure 3 D and 4 A. 
4.2. Small, tightly packed cells within the corneal endothelial cell cultures are resistant to digestion with TrypLE (pronounce ‘tripple’), while the larger fibroblastic cells are more sensitive to it. This difference was exploited to selectively remove large cells from the cultures before transferring the smaller cells to new plates [1]. 
4.2.1. LAB MEDIA: Figure 4 B and C. Video Editor: Show the images side by side and label C “After TrypLE Treatment” 
4.3. Immunofluorescence analyses were conducted on corneal endothelial cell cultures to locate ZO-1, a tight junction protein, and N-cadherin, an adherents junction protein [1]. The same antibodies were used for both sheep and human cells, and both proteins were detected in the plasma membranes of cells from both species [2].
4.3.1. LAB MEDIA: Figure 5. Video Editor: Emphasize A and D when VO says “ZO-1” and B and E when VO says “N-cadherin”. 
4.3.2. LAB MEDIA: Figure 5. 

4.4. The custom-made micro-Boyden chamber allowed both sides of a membrane to be used as cell culture surfaces simultaneously [1]. A cross-section view of a tissue-engineered cell construct shows a single layer of corneal endothelial cells on one surface [2] and a multi-layered culture of corneal stromal cells on the other [3].

4.4.1. LAB MEDIA: Figure 8 A. 
4.4.2. LAB MEDIA: Figure 8. Video Editor: Emphasize B. 
4.4.3. LAB MEDIA: Figure 8. Video Editor: Emphasize C. 




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Jennifer Walshe: When attempting this protocol, it is important to avoid scraping the endothelium with your forceps when peeling Descemet’s membrane away from the cornea. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1. 
5.2. Jennifer Walshe: Following this procedure, the integrity of a corneal endothelial cell layer on a membrane can be checked by measuring its electrical resistance. 

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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