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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y
If Yes, can you record movies/images using your own microscope camera?
N
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.
Nikon SMZ1000 

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Y, two locations 0.4 mile apart


Introduction	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Introduction statements, not including the demonstrator introduction statement.

1. Introductory Interview Statements

REQUIRED: 
1.1. Michael Simons: The quantification of atherosclerotic lesions in apolipoprotein E and hyperlipidemia mice is key for evaluating the impact of various genetic factors and the effects of new treatments [1].

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

REQUIRED: 

1.2. Michael Simons: Our protocol provides step-by-step instructions for evaluating the atherosclerosis burden in a qualitative and quantitative manner in a single mouse aorta [1].

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

Introduction of Demonstrator on Camera

1.3. Michael Simons: Demonstrating the procedure will be Drs. Pei-Yu Chen and Lingfeng Qin, Research Scientists from my laboratory [1][2].

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Yale University School of Medicine.


Protocol
2. Heart Perfusion
2.1. Sixteen weeks after inducing atherosclerosis, before perfusing the heart, load a 10-milliliter syringe with 10 milliliters of DPBS [1-TXT] and attach a 25-gauge needle [2-TXT].
2.1.1. WIDE: Talent filling syringe, with DPBS container visible in frame TEXT: See text for atherosclerosis details
2.1.2. [bookmark: _Hlk35249842]Talent adding needle to syringe TEXT: DPBS: Dulbecco’s phosphate buffered saline
2.2. Lift the up the abdominal skin of the experimental mouse with tweezers [1-TXT] and use fine scissors to cut the skin from the base of the abdomen to the top of the neck [2].
2.2.1. Skin being lifted TEXT: Euthanasia: ketamine 10 mg/mL + xylazine 2 mg/mL i.p.
2.2.2. Incision being made
2.3. Open the abdominal wall below the ribcage [1] and use the tweezers to lift the sternum to access the diaphragm [2].
2.3.1. Incision being made
2.3.2. Sternum being lifted
2.4. Cut the diaphragm [1] and cut away the ribcage to expose the thoracic cavity [2].
2.4.1. Diaphragm being cut
2.4.2. Ribcage being cut
2.5. [bookmark: _Hlk35250766]Next, make a small incision in the right atrium of the heart [1] and slowly inject the entire volume of DPBS into the apical left ventricular puncture [2]. The liver and kidney will turn light brown in color [3].
2.5.1. Incision being made
2.5.2. DPBS being injected
2.5.3. Shot of liver and kidney turning brown/turned brown
2.6. When all of the saline has been perfused, use a non-woven sponge to clean the chest cavity of any extraneous blood and fluid [1].
2.6.1. Organs being wiped
3. Aorta and Aortic Branch Isolation
3.1. After the chest cavity has been wiped, remove the non-experimental organs [1-TXT] and cut the clavicle with tweezers and fine scissors [2].
3.1.1. WIDE: Talent placing organs into container/waste container TEXT: Leave heart, kidney, and aorta intact in situ
3.1.2. Clavicle being cut
3.2. Place the mouse under a stereomicroscope [1] and use the tweezers and spring scissors to dissect the aorta [2].
3.2.1. Talent placing mouse under microscope
3.2.2. SCOPE: Aorta being dissected
3.3. When the aorta has been isolated, cover the tissue with a saline-soaked, non-woven sponge [1] and dissect the aortic branches, including the brachiocephalic, carotid, subclavian, renal, common iliac, and femoral arteries [2].
3.3.1. SCOPE: Shot of isolated aorta, then aorta being covered Videographer: Important step
3.3.2. SCOPE: Arter(ies) being dissected Videographer: Important step
3.4. When all of the arteries branching from the aorta have been isolated [1], use tweezers and spring scissors to carefully dissect and remove the adventitial adipose and connective tissue around the aorta and aorta branches [2].
3.4.1. SCOPE: Isolated arteries Videographer: Important step
3.4.2. SCOPE: Adipose and connective tissue being removed Videographer: Important/difficult step
3.5. Lingfeng Qin: A successful isolation of the aorta and aorta branches requires practice and patience [1].

3.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4. Heart and Aorta Fixation
4.1. To fix the vascular tree, first load a 10-milliter syringe with 4% formaldehyde in 1x of DPBS [1] and attach a 25-gauge needle [2].
4.1.1. WIDE: Talent loading syringe, with formaldehyde container visible in frame
4.1.2. Talent adding needle to syringe
4.2. Pei-Yu Chen: Remember to always prepare 4% formaldehyde inside a fume hood [1].

4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.3. Insert the needle into the apical left ventricular puncture [1] and slowly inject the entire volume of fixative [2].
4.3.1. Needle being inserted
4.3.2. Formaldehyde being injected
4.4. Clean the chest cavity of any extraneous fluid with a non-woven sponge as demonstrated [1] and use tweezers and micro-dissecting spring scissors to separate the heart from the aorta [2].
4.4.1. Chest being wiped
4.4.2. Tissues being separated
4.5. When the tissues have been separated, isolate and excise the aorta and its major vessel from 1 millimeter above the carotid artery to the end of the femoral artery [1] and place the vessel in a container of DPBS [2].
4.5.1. Aorta and vessel being isolated
4.5.2. Talent placing tissue into container
5. Unopened Whole Aorta Oil Red O Staining and Imaging 
5.1. For Oil Red O staining of the unopened, whole aorta, use minutien pins to secure the vessel onto a wax Petri dish [1] and rinse the vessel with fresh DPBS [2].
5.1.1. WIDE: Talent pinning vessel to dish
5.1.2. Talent rinsing vessel
5.2. Pour 25 milliliters of fresh, 0.45-micrometer-pore-filtered Oil Red O solution into the dish for a 60-minute stain at room temperature [1].
5.2.1. Talent pouring staining into dish, with stain container visible in frame	
5.3. Oil Red O will label the lipid-rich plaque red [1], leaving the non-plaque containing areas pale in color [2].
5.3.1. Shot of stained vessel Video Editor: please emphasize red stained tissue 
5.3.2. Shot of stained vessel Video Editor: please emphasize non-stained tissue 
5.4. Submerge the tissue with 60% isopropanol for a 20-minute wash at room temperature [1-TXT].
5.4.1. Talent adding IPA to dish, with IPA container visible in frame TEXT: Always wear appropriate PPE when handling IPA
5.5. At the end of the incubation, rinse the vessel three times with fresh distilled water for 5 minutes per wash [1] and place the dish under the dissecting microscope [2].
5.5.1. Talent adding water to dish
5.5.2. Talent placing vessel under microscope
5.6. Use tweezers and spring scissors to gently clean all of the perivascular adipose tissue around the aorta to avoid any false background Oil Red O staining [1-TXT] and transfer the vessel to a clean glass microscope slide [2].
5.6.1. SCOPE: Tissue being removed Videographer: Important/difficult step TEXT: Caution: Do not remove aortic wall 
5.6.2. Talent placing vessel onto slide
5.7. Then acquire digital, high resolution micrographs with a light microscope equipped with a camera [1] and save the images, preferably in tagged image file format [2].
5.7.1. Talent at microscope, imaging vessel, with monitor visible in frame 
5.7.2. Talent at computer, saving image, with monitor visible in frame
6. En Face Aorta Mounting 
6.1. For en face mounting of the aortic tissue sample, transfer the vessel to a wax Petri dish [1] and cover the tissue with fresh DPBS [2].
6.1.1. WIDE: Talent placing vessel into dish
6.1.2. Talent covering tissue with DPBS
6.2. Sever the carotid and subclavian arteries of the aortic arch [1] and the iliac arteries in the abdominal aorta 1-2 millimeters after the bifurcations [2]. Sever the renal arteries [3].
6.2.1. Carotid and subclavian arteries being severed Videographer: Important step
6.2.2. Iliac arteries being severed Videographer: Important step
6.2.3. Renal arteries being severed Videographer: Important step
6.3. Next, use micro-dissecting spring scissors to longitudinally open the aorta preparation along the inner curvature and iliac arteries [1] and cut the three branches of the aortic arch along the greater curvature until the base level of inner curvature [2].
6.3.1. Aorta being cut Videographer: Important step
6.3.2. Aortic arch branches being cut Videographer: Important step
6.4. Then use minutien pins to secure the aorta flat against the dish without stretching with the lumen side facing up [1] and cover the tissue with fresh DPBS [2].
6.4.1. Tissue being pinned Videographer: Important step
6.4.2. Talent adding DPBS to dish



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
3.3., 3.4., 5.6., 6.2.- 6.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.4., 5.6.



Results
7. Results: Representative Atherosclerotic Lesion Visualization and Quantification

7.1. Compared to apolipoprotein E knockout mice [1], the aortic walls of smooth muscle cell TGF (T-G-F)-beta R2 knockout apolipoprotein E mice demonstrate severe atherosclerosis, making it difficult to dissect the lesions [2].

7.1.1. LAB MEDIA: Figure 2D TEXT: TGF-beta-R2iSMC-Apoe: transforming growth factor beta receptor two-iSMC-apolipoprotein
7.1.2. LAB MEDIA: Figure 2D Video Editor: please emphasize aortic walls in Figure 2D

7.2. In addition, the aneurysms are particularly extensive below the suprarenal aorta [1], highly reminiscent of advanced human aortic aneurysms [2].

7.2.1. LAB MEDIA: Figure 2E Video Editor: please emphasize vessels below Supra line
7.2.2. LAB MEDIA: Figure 2E

7.3. Here a representative image of an unopened aorta from a high cholesterol high fat diet-fed TGF-beta R2 knockout apolipoprotein E mouse stained with Oil Red O is shown [1].

7.3.1. LAB MEDIA: Figure 3E 

7.4. The mouse developed both an ascending [1] and an abdominal aortic aneurysm [2], with accelerated atherosclerotic lesion formation observed in the brachiocephalic, carotid, subclavian, iliac, femoral, and renal arteries [3].

7.4.1. LAB MEDIA: Figure 3E Video Editor: please emphasize Ascending aorta image
7.4.2. LAB MEDIA: Figure 3E Video Editor: please emphasize Abdominal aorta image
7.4.3. LAB MEDIA: Figure 3E Video Editor: please emphasize red staining in Imaging image

7.5. This en face Oil Red O staining of TGF-beta R2 knockout apolipoprotein E mouse tissue [1] reveals severe aneurysmal enlargement and marked elongation of the entire aorta [2] compared to the apolipoprotein E knockout mouse group [3].

7.5.1. LAB MEDIA: Figures 6A and 6C Video Editor: please outline TGFbetaR2 image
7.5.2. LAB MEDIA: Figures 6A and 6C Video Editor: please emphasize red staining in TGFbetaR2 image and emphasize black data bar
7.5.3. LAB MEDIA: Figures 6A and 6C Video Editor: please emphasize red staining in Apoe-/- image and emphasize white data bar



Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

8.1. Lingfeng Qin: It is important to be able to distinguish positive Oil Red O staining of perivascular adipose tissues from false positive background Oil Red O stained tissues [1].

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (5.6.) 

8.2. Lingfeng Qin: Atherosclerosis plaques are 3-dimensional phenomena. After en face aorta 2D lesion quantification, we recommend plaque size analysis in other vascular beds, such as the aortic roots and brachiocephalic artery [1].

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

8.3. Pei-Yu Chen: This protocol can also be used to decide whether a particular genetic factor, intervention, or treatment affects atherosclerosis progression or regression in these models [1].

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