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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.3., 2.5., 3.2., 3.3., 3.7.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4., 2.5. The individual steps require 2 persons to accomplish
5. Will the filming need to take place in multiple locations (greater than walking distance)? N



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

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

1.1. Hanchao Gao: This highly-effective method for isolating endothelial cells from a miniature pig can be expanded to the investigation of immune and coagulation responses in a xenotransplantation model [ [1].

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

1.2. Yanli Zhao: The main advantage of this technique is that it is not only easy but that it is also better for maintaining ultrapure endothelial cell cultures during and after passaging [1].

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

Introduction of Demonstrator (Said by you on camera):

1.3. Hanchao Gao: Demonstrating the procedure with Yanli Zhao will be Chengjiang Zhao, a collaborator of our lab [1][2]. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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

1.4. Procedures involving animal subjects have been approved by Ethics Review Committee of Shenzhen Second People's Hospital in accordance with the principles of animal welfare.



Section - Protocol
2. Aorta Isolation
2.1. After confirming a lack of response to pain reflex in the anesthetized pig [1-TXT], wash the porcine abdominal wall three times with 75% medical alcohol [2] and one tincture of iodine [3].
2.1.1. WIDE: Talent checking pain reaction Videographer: More Talent than pig in shot TEXT: Anesthesia: 15 mg/kg compound ketamine i.m.
2.1.2. Abdomen being washed with alcohol, with alcohol container visible in frame
2.1.3. Abdomen being washed with iodine, with iodine container visible in frame
2.2. After the last wash, use a scalpel to make an abdominal incision to expose the inferior vena cava [1] and use a 1-milliliter syringe to inject 5000 units of heparin sodium into the inferior vena cava [2].
2.2.1. Incision being made
2.2.2. Heparin sodium being injected

2.3. After 5 minutes, insert a catheter into the abdominal aorta [1] and use a scalpel to incise the diaphragm [2].

2.3.1. Catheter being inserted Videographer: Important step
2.3.2. Skin being cut/diaphragm being cut Videographer: Important step

2.4. With the help of a second Investigator, remove the left ventricle with the scalpel [1] and use bone forceps to excise the ribs to expose the heart and lungs [2].

2.4.1. Left ventricle being removed Videographer: Important/difficult step
2.4.2. Rib(s) being excised/heart and lungs being exposed Videographer: Important/difficult step

2.5. Locate the aorta posterior to the heart and lungs [1] and clamp the ends [2].

2.5.1. Shot of aorta Videographer: Important/difficult step
2.5.2. End(s) being clamped Videographer: Important/difficult step


2.6. Use scissors to excise the aorta [2] and wash it one time with pre-cooled washing buffer [1-TXT]. NOTE: 2.6.2. should be moved before 2.6.1. 

2.6.1. Aorta being washed TEXT: See text for all solution preparation details
2.6.2. Aorta being cut

2.7. [bookmark: _GoBack]Remove any excess tissue around the aorta with sterile forceps and scissors [1] and place the vessel into a 50-milliliter centrifuge tube containing fresh, pre-cooled washing buffer for transfer to the laboratory [2]. 

2.7.1. Tissue being removed
2.7.2. Aorta being placed into tube, with washing buffer container visible in frame
3. Porcine Aortic Endothelial Cell (pAEC) Isolation
3.1. For porcine aortic endothelial cell isolation, transfer the pig aorta into 150-millimeter Petri dish under aseptic conditions [1] and gently remove both ends of the vessel [2].
3.1.1. WIDE: Talent placing aorta into dish
3.1.2. End being removed

3.2. Trim any additional excess tissue where the vessel had been clamped with sterile forceps and scissors [1] and use 20-50 milliliters of fresh washing buffer to rinse the outside and inside of the aorta [2].

3.2.1. Aorta being trimmed Videographer: Important step
3.2.2. Aorta being washed Videographer: Important step

3.3. Next, pass a surgical suture through the aorta [1] and loosely tie one end of the vessel, keeping the suture within the lumen [2]. Gently fix the aorta near the tied end with forceps, and then pull the surgical suture slowly to reverse the aorta until the endothelial surface of the aorta is exposed [3] 

3.3.1. Suture being passed through aorta Videographer: Important step
3.3.2. Suture being tied in vessel Videographer: Important step
3.3.3. Added shot: Fixed the aorta near the tied end with forceps, and slowly pull the surgical suture /endothelial surface of the aorta is exposed. Videographer: Important step

3.4. Wash the endothelial surface of the aorta with three times with 10 milliliters of fresh washing buffer per wash [1] and place the aorta into a 15-milliliter centrifuge tube [2].

3.4.1. Vessel being washed, with washing buffer container visible in frame
3.4.2. Talent placing tissue into tube

3.5. Cover the sample with 10 milliliters of 37-degree-Celsius-warmed 0.005% collagenase four digestive solution [1] and incubate the tissue at 37 degrees Celsius for 15 minutes [2].

3.5.1. Talent adding collagenase to tube, with collagenase container visible in frame
3.5.2. Talent placing tube at 37 °C

3.6. At the end of the incubation, transfer the entire tube contents into a 100-millimeter culture dish [1] and arrest the digestion with 10-15 milliliters of pre-cooled stopping buffer [2].

3.6.1. Talent adding contents to dish
3.6.2. Talent adding stopping buffer to dish, with stopping buffer container visible in frame

3.7. Using a cell scraper, gently remove the aortic endothelial cells from the inside surface of the vessel [1] and wash the vessel three times with 5 milliliters of washing buffer per wash [2].

3.7.1. Vessel being scraped Videographer: Important step
3.7.2. Vessel being washed Videographer: Important step

3.8. After the last wash, transfer the supernatant into a 50-milliliter centrifuge tube [1] and wash the bottom of the culture dish two times with 5 milliliters of fresh washing buffer per wash [2], pooling the washes in the 50-milliliter tube [3].

3.8.1. Talent adding supernatant to tube
3.8.2. Dish being washed
3.8.3. Wash being added to tube

3.9. Collect the cells by centrifugation [1-TXT] and discard all but the last 10 milliliters of supernatant [2].

3.9.1. Talent adding tube(s) to centrifuge TEXT: 6 min, 600 x g, 4 °C
3.9.2. Supernatant being aspirated

3.10. Add 20 milliliters of washing buffer to resuspend the pellets, taking care to avoid bubbles [1], and collect the cells with another centrifugation [2].

3.10.1. Talent adding buffer/resuspending pellet, with buffer container visible in frame
3.10.2. Talent placing tube(s) into centrifuge

3.11. Resuspend the pellet in 1 milliliter of cell culture medium for counting [1] and plate the cells at a 1x106 cells/25-centimeter-squared flask concentration [2].

3.11.1. Shot of pellet if visible, then medium being added to cells, with medium container and hemocytometer visible in frame
3.11.2. Talent adding cells to flask

3.12. Then place the cells in a cell culture incubator at 37 degrees Celsius and 5% carbon dioxide, refreshing the medium every 2-3 days [1].

3.12.1. Talent placing flask into incubator



Section – Results
4. Results: Representative Highly-Purified pAEC Identification
4.1. After isolation, the endothelial cells [1] are inspected on Days 0, 1, and 2 [2] and after passages 1 and 2 for contamination and their morphological evaluation [3]. 

4.1.1. LAB MEDIA: Figure 3
4.1.2. LAB MEDIA: Figure 3: JoVE Video Editor please sequentially emphasize Day 0, Day 1, and Day 2 images Authors: You do not to prepare anything for the shoot for this step, we will use Figure 3 that you already provided and the animation will be performed by our Video Editor.
4.1.3. LAB MEDIA: Figure 3: JoVE Video Editor please sequentially emphasize Passage 1 and Passage 2 images

4.2. Flow cytometric analysis using an anti-CD31-FITC (anti-C-D-thirty-one-FIT-sea) antibody indicates a typically greater than 97% percent endothelial cell marker-positive population on Day 3 of culture [1] that is maintained at an over 90% purity even after two passages [2].

4.2.1. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize pink peak in Day 3 histogram
4.2.2. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize pink peaks in Day Passage 1 and Passage 2 histograms




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Yanli Zhao: (Step: 3.7.) Be sure to scrape the endothelial surface of the aorta in only one direction less than 10 times, taking care not to compress the tissue during the scraping process [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Hanchao Gao: Based on this optimized method of pAECs isolation, we can use the purified cells to perform in vitro experiments and to investigate immune rejection and coagulation responses in xenotransplantation [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


 2018, Journal of Visualized Experiments	Page 6 of 10
image1.png




