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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  No
Can you record movies/images using your own microscope camera? (Y/N) Yes
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.

2. Does your protocol include software usage? (Y/N) Yes – Authors, I changed this to yes. Please use screen recording software to capture the steps performed with the dissection microscope. If you use a Mac, QuickTime X also has the ability to record the steps.

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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
1. Perfuse of the arterial tree with saline and PFA.
2. Dissect the aorta from the mouse.
3. Cut open the aorta.
4. Incubate the aorta with antibodies and mounting the specimen.

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. (Please do not list entire sections.)
2.9

5. Will the filming need to take place in multiple locations? (Y/N) Yes, around 2-3 miles
If yes, how far apart are the locations? 


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. Xiaoqun Wang: This protocol helps people analyze endothelial cell morphology and expression of molecules in regions under different fluid shear stress [1].

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

1.2. Xiaoqun Wang: The main advantage of this technique is that its provides a direct assessment of vascular endothelial cells under different fluid shear stress [1]. 

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


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

1.3. Chang Li: When performing this procedure, key steps are to use freshly prepared paraformaldehyde and to perform a good perfusion [1]. 

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


Authors, Chang Li will be introduced with on-screen text, so the Introduction of Demonstrator section was removed.


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 the Committee on Animal Resources of Shanghai Jiao Tong University [1].

1.4.1. Title Card


Section - Protocol
2. Perfusion, Dissection, Longitudinally Opening of the Mouse Aorta 
2.1. Begin this procedure with anesthetization of 12-week-old C-fifty-seven-black-six mice as described in the text protocol. Confirm proper anesthetization by gently pinching the tail [1].
2.1.1. CU: Anesthetized mouse as talent confirms anesthetization with a tail pinch. Avoid showing the mouse’s face.
2.2. Tape the mouse’s paws to a stack of paper towels with adhesive tapes [1]. Hold up the skin of the mouse with forceps and cut the skin with a pair of scissors from the abdomen to the top of the thorax [2].
2.2.1. CU: Mouse’s paws as talent tapes them to a stack of paper towel with adhesive tapes. Avoid showing the mouse’s face.
2.2.2. ECU: Skin of mouse as talent holds it up with forceps and cuts the skin with a pair of scissors from the abdomen to the top of the thorax. Avoid showing the mouse’s face.
2.3. Open the abdominal cavity below the ribcage with a sharp pair of scissors [1]. Lift the sternum with forceps and cut the diaphragm [2]. Then, cut away the ribcage to expose the thoracic cavity [3]. Cut off the vena cava just above the liver, with scissors [4].
2.3.1. ECU: Inside incision as talent opens the abdominal cavity below the ribcage with a sharp pair of scissors.
2.3.2. ECU: Inside incision as talent lifts the sternum with forceps and cuts the diaphragm.
2.3.3. ECU: Inside incision as talent cuts the ribcage away to expose the thoracic cavity.
2.3.4. ECU: Inside incision as talent cuts the vena cava just above the liver.
2.4. Pressure perfuse the arterial tree for 5 minutes with prechilled normal saline, containing 40 units per milliliter heparin, through the left ventricle until the lungs and liver become pale [1-TXT]. 
2.4.1. MED: Talent pressure perfuses the arterial tree with prechilled normal saline containing 40 units per milliliter heparin through the left ventricle. Avoid showing the mouse’s face. Use labeled containers. TEXT: 100 mmHg
2.5. Then, perfuse with prechilled 4% paraformaldehyde in PBS for 3 minutes [1-TXT].
2.5.1. CU: Mouse as talent perfuses it with prechilled 4% paraformaldehyde in phosphate-buffered saline. Avoid showing mouse’s face. Use labeled containers. TEXT: 4% PFA in phosphate-buffered saline, pH 7.4
2.6. Remove all the muscles, organs, and fat until the aorta is exposed [1]. Place the mouse under a dissecting microscope [2].
2.6.1. CU: Mouse as talent removes all the muscles, organs and fat until the aorta is exposed.
2.6.2. MED: Talent places the mouse under the dissecting microscope. Avoid showing mouse’s face.
2.7. Use delicate forceps and a pair of delicate scissors to expose the aorta clearly under a dissecting microscope and remove the connective tissues along the aorta, as cleanly as possible [1]. 
2.7.1. SCREEN: To be provided by the authors - Screen capture movie of the dissection scope view as talent exposes the aorta clearly under a dissecting microscope and removes the connective tissues along the aorta as clean as possible, with delicate forceps and a pair of delicate scissors. Authors, please upload this screen capture to your project page.
2.8. Dissect the thoracic aorta from the heart to the celiac trunk with a pair of delicate scissors [1]. Place the aorta into a 6 centimeter cell culture dish with PBS [2].
2.8.1. SCREEN: To be provided by the authors - Screen capture movie of the dissection scope view as talent dissects the thoracic aorta from the heart to the celiac trunk with a pair of delicate scissors. Authors, please upload this screen capture to your project page. 
2.8.2. CU: 6 centimeter cell culture dish with PBS as talent places the aorta there.
2.9. Cut open the aorta longitudinally, fist along the lesser curve, and then use the microscissors to cut open the three branches of the aortic arch, including the innominate, left common carotid, and the left subclavian artery along the greater curve until the straight segment is met [1]. 
2.9.1. SCREEN: To be provided by the authors - Screen capture movie of the dissection scope view as talent cuts open the aorta longitudinally, along the lesser curve, and along the greater curve until the straight segment is met. Authors, please upload this screen capture to your project page.
2.10. Now, use microscissors to cut open the three branches of the aortic arch, including the innominate, left common carotid, and the left subclavian artery [1].
2.10.1. SCREEN: To be provided by the authors - Screen capture movie of the dissection scope view as talent cuts open the three branches of the aortic arch, including the innominate, left common carotid and the left subclavian artery, with microscissors. Authors, please upload this screen capture to your project page.
3. Pretreatment, Immunostaining and Mounting of the Aorta
3.1. Permeabilize the aorta with 0.1% poly-oxy-ethylene octyl phenyl ether in PBS for 10 minutes [1]. Then, block the aorta with 10% normal goat serum in Tris-buffered saline containing 2.5% polysorbate 20 for 1 hour at room temperature in a 12-well cell culture plate [2].
3.1.1. MED: Talent adds 0.1% polyoxyethylene octyl phenyl ether in PBS to the dish containing the aorta. Use labeled containers.
3.1.2. CU: 12-well cell culture plate as talent adds 10% normal goat serum in Tris-buffered saline containing 2.5% polysorbate 20. Use labeled containers.
3.2. Next, incubate the aorta in the blocking buffer containing 5 grams per milliliter rabbit anti-VCAM-1 (anti V cam one) and 5 grams per milliliter rat anti-VE-cadherin (anti V-E cadherin), overnight at 4 degrees Celsius [1].
3.2.1. CU: Plate as talent adds rabbit anti-VCAM-1 and rat anti-VE-cadherin in the blocking buffer. Use labeled containers.
3.3. After rinsing the sample 3 times with washing solution, apply the fluorescence-conjugated secondary antibodies for 1 hour at room temperature keeping in dark place [1-TXT]. Rinse another 3 times in the washing solution [2].
3.3.1. CU: Plate as talent adds the secondary antibodies. Use labeled containers. TEXT: See text for solutions and dilutions
3.3.2. MED: Talent rinses the sample. Use labeled containers.
3.4. Counterstain the aorta with DAPI (dapee) for 10 minutes keeping in dark place[1-TXT]. Then, rinse the stained aorta 3 times in washing solution [2].
3.4.1. CU: Aorta as talent counterstains it with DAPI. Use labeled containers. TEXT: 1 μg/mL DAPI (4’,6-diamidino-2-phenylindole)
3.4.2. MED: Talent washes the stained aorta.
3.5. Place the aorta on a coverslip with the luminal surface downward, and move it slowly to antifade mounting solution that has been previously dropped on the coverslip. Gently stretch the aorta to keep the specimen flat [1]. 
3.5.1. ECU: Coverslip with antifade solution as talent places the aorta there and moves it slowly towards it, gently stretching the aorta to keep it flat.
3.6. Inverse the coverslip and put it on the slide glass. Take care to avoid any air bubbles between the specimen and the glass [1].
3.6.1. CU: Coverslip as talent inverses it and places it on the slide glass, taking care to avoid air bubbles. 
3.7. [bookmark: _Hlk535945480]Examine the aorta with a laser-scanning confocal microscope [1]. Analyze color intensities of different channels from the desired region in the en face (ɑ̃.fas (it’s a French term)) images with Image-Pro Plus software- [2].
3.7.1. MED or WIDE: Talent places the aorta under the laser-scanning confocal microscope.
3.7.2. MED-over the shoulder: Talent works in the Image-Pro Plus software to analyze the en face images.-  {Comment: This shot was not filmed}



[bookmark: _GoBack]



Section – Results
4. Results: Representative En Face Staining Images 
4.1. En face immunofluorescence staining images of vascular endothelial cells from the mouse aorta are shown [1]. 
4.1.1. LAB MEDIA: Figure 4A - Authors: Please provide a separate version of 4A without the “A” label, and upload it to your project page. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video.
4.2. En face immunofluorescence of the vascular cell adhesion protein-1 [1] and expression with VE-cadherin as an endothelial marker [2] are shown under varying ﬂow patterns from different regions of the mouse aorta [3]. 
4.2.1. Figure 4A – Video editors, please emphasize the 2nd column of panels and the corresponding “VCAM-1” label.
4.2.2. Figure 4A – Video editors, please emphasize the 1st column of panels and the corresponding “VE-Cadherin” label.
4.2.3. Figure 4A 
4.3. DAPI was also counterstained to show the cell nuclei for better visualization [1].
4.3.1. Figure 4A – Video editors, please emphasize the 3rd column of panels and the corresponding “DAPI” label. 
4.4. When looking through the z-stacks under the microscope, the endothelial and smooth muscle cells can be easily distinguished by their cell-nuclei morphology. The endothelial cell nuclei are oval-shaped and bigger than the spindle-shaped smooth muscle cell nuclei [1]. 
4.4.1. Figure 4A – Video editors, please emphasize the 4th column of panels.
4.5. Expression of VCAM-1 was more abundant in regions under disturbed flow, at lesser curvature of the aorta arch [1], compared with regions under steady flow, at greater curvature of the aorta arch and at the thoracic aorta [2]. 
4.5.1. Figure 4A – Video editors, please emphasize the 1st row of panels.
4.5.2. Figure 4A – Video editors, please emphasize the 2nd and 3rd rows of panels.
4.6. Here, areas of lesser curvature of a mouse aorta are indicated as d-flow areas [1], and the greater curvature and thoracic aorta are indicated as s-flow areas [2].
4.6.1. Figure 4B - Authors: Please provide a separate version of 4B without the “B” label and upload it to your project page. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. – Video editors, please emphasize the “d-flow” label and corresponding arrow.
4.6.2. Figure 4B– Video editors, please emphasize the “s-flow” labels and corresponding arrows.

4.6.3. 

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

5.1. Xiaoqun Wang Chang Li: With slight modification, this technique may also apply to analysis of vascular permeability and deposition of macromolecules in the subendothelial intima [1]. 

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