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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
No  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Nikon SMZ645
SCOPE Shots: 3.1.2, 3.1.3, 4.2.1, 4.2.2
Videographer : Please film the above-mentioned shots using a SCOPE kit.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Yes


Current Protocol Length
Number of Steps: 13
Number of Shots:  37

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Seth Brunner: Our research focuses on aortic diseases, emphasizing the role of sex chromosomes in the development and progression of aortic aneurysms.
1.1.1 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Seth Brunner: Existing methods vary in regional isolation and digestion; our protocol standardizes thoracic and abdominal segmentation, pre-digestion, and enzymatic digestion.
1.2.1 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Seth Brunner: This protocol enables region-specific molecular and mechanistic studies of signaling, phenotypic switching, and vascular remodeling in primary aortic smooth muscle cells.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Seth Brunner: Key considerations include accurate regional segmentation of the aorta and complete removal of the adventitia before final digestion.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Are there any additional methods or analyses that can be performed following this procedure?
1.5. Seth Brunner: Isolated cells can be used for gene silencing, pharmacological treatments, molecular assays, and other downstream mechanistic studies.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.


What is the key takeaway you hope viewers remember after watching your video article?
1.6. Seth Brunner, Graduate Student: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


How does the video format of your article help you to share your work with the broader scientific community?
1.7. Seth Brunner, Graduate Student: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Kentucky



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Animal Preparation and Aortic Dissection
Demonstrator: Seth Brunner 
Authors: During filming, please point out the organs or veins before dissecting them.
2.1. To begin, position the anesthetized mouse on the workbench for the dissection procedure [1-TXT]. Confirm adequate anesthesia by verifying the absence of a reflex response to a toe pinch [2]. Then, sterilize the surgical field with 70% ethanol [3].
2.1.1. WIDE: Talent positioning the anesthetized mouse on the workbench for dissection. TXT: Anesthesia: Ketamine 300 mg/kg + Xylazine 30 mg/kg
2.1.2. CU: Talent performing a gentle toe pinch on the anesthetized mouse to check for a reflex response.
2.1.3. CU: Talent sterilizing the surgical field.

2.2. Position the euthanized mouse with the open thoracic cavity and the heart exposed for transcardial perfusion [1-TXT]. Then, slowly inject 10 milliliters of sterile HBSS through the left ventricle using a 10-milliliter syringe fitted with a 25-gauge needle to remove residual blood [2-TXT].
2.2.1. CU: Talent positioning the euthanized mouse positioned with the open thoracic cavity and exposed heart. TXT: Euthanasia: exsanguination via cardiac puncture 
2.2.2. CU: Talent slowly injecting 10 milliliters of sterile HBSS through the left ventricle using a 10-milliliter syringe. TXT: Perfusion rate: approximately 0.5 mL/s

2.3. Carefully remove the surrounding organs, including the liver, lungs, spleen, gastrointestinal tract, and kidneys [1]. Leave a section of the diaphragm intact as an anatomical boundary for thoracic and abdominal segments [2]. Isolate the aorta with the intact diaphragm from the aortic root to the iliac bifurcation [3]. Immediately transfer the isolated aorta into a 60-millimeter cell culture dish with sterile HBSS [4]. 
2.3.1. CU: Talent removing the surrounding organs.
2.3.2. CU: Talent showing the retained section of the diaphragm. 
Authors: Please point out the retained diaphragm during filming.
2.3.3. CU: Talent isolating the entire aorta from the aortic root to the iliac bifurcation.
2.3.4. CU: Talent transferring the isolated aorta into a 60 mm cell culture dish with sterile HBSS.

3. Aortic Tissue Preparation and Segmentation 

3.1. Place the sterile culture dish with the aorta under a dissecting microscope [1]. Then, using fine forceps, carefully remove adipose tissue and connective tissue [2]. Separate the aorta into thoracic and abdominal segments at the point of the diaphragm [3] and transfer each cleaned segment into separate 15-milliliter conical tubes containing approximately 5 milliliters of fresh HBSS for further processing [4-TXT]. 
3.1.1. Talent placing the culture dish containing the isolated aorta under a dissecting microscope. 
3.1.2. SCOPE: Talent removing adipose tissue and connective tissue using fine forceps. 
3.1.3. SCOPE: Talent separating the aorta into thoracic and abdominal segments and pointing out the thoracic and abdominal segments. 
Authors: Please point out the thoracic and abdominal segments during filming. Video Editor: Please highlight the thoracic and abdominal segments with arrows
3.1.4. Talent transferring each segment into separate 15-milliliter conical tubes containing approximately 5 milliliters of HBSS. TXT: Perform all subsequent steps under sterile cell culture conditions

4. Enzymatic Digestion and Cell Isolation

4.1. Transfer the aortic segments into 2 separate wells of a 6-well culture plate containing enzyme solution [1] and incubate at 37 degrees Celsius for 8 to 10 minutes [2]. Remove the aortic segments from the enzyme solution [3] and transfer them into their respective labeled culture dishes containing complete smooth muscle cell media [4].
4.1.1. Talent placing the aortic segments from conical tubes into 2 wells of a 6-well culture plate containing enzyme solution. 
4.1.2. Talent placing the 6-well plate in an incubator. 
4.1.3. Talent removing aortic segments from the enzyme solution.
4.1.4. Talent transferring segments into their respective labeled culture dishes containing media.

4.2. Under a dissecting microscope, use fine forceps to remove the adventitial layer from the aorta [1]. Examine the cleaned aorta to confirm a smooth, translucent outer surface with no visible residual connective or adipose tissue [2]. 
4.2.1. SCOPE: Talent removing the adventitial layer from the aorta using fine forceps under a dissecting microscope.
4.2.2. SCOPE: Cleaned aorta with a smooth and translucent outer surface. 
Authors: Please point out the smooth, translucent outer surface of the aorta using forceps during filming. Video Editor: Please highlight the surface of the cleaned aorta with arrows

4.3. Transfer the aortic segments into 2 new wells of a 6-well plate containing fresh enzyme solution [1]. Then mince the medial layer into small fragments directly within the enzyme solution [2]. Incubate the tissue fragments at 37 degrees Celsius for 1 hour in a humidified incubator with 5% carbon dioxide [3]. 
4.3.1. Talent transferring the aortic segments into 2 new wells of a 6-well plate with fresh enzyme solution.
4.3.2. CU: Talent mincing the medial layer into small fragments in the well.
4.3.3. Talent placing the tissue fragments in an incubator and closing the door.

4.4. Then, perform gentle mechanical dissociation by pipetting the tissue suspension up and down 10 to 15 times to facilitate cell release [1]. Continue the incubation for a total digestion time of 2 to 3 hours, with periodic mechanical dissociation [2-TXT], until a homogeneous cell suspension is obtained [3].
4.4.1. Talent gently pipetting the tissue suspension up and down multiple times.
4.4.2. Talent placing the tissue suspension in the incubator between mechanical dissociation steps. TXT: Dissociation interval: 30–60 min
4.4.3. CU: Talent showing the final homogeneous cell suspension.
  
5. Collection and Primary Culture of Aortic Smooth Muscle Cells

5.1. Transfer the enzyme digestion solution containing the dissociated cells into separate 15-milliliter conical tubes labeled for the thoracic and abdominal samples [1]. Rinse each digestion well with culture medium to collect any remaining cells [2], then transfer them to the corresponding sample tube [3]. 
5.1.1. Talent transferring digestion suspension into the respective labeled 15-milliliter conical tube.
5.1.2. Talent rinsing digestion well with culture medium.
5.1.3. Talent transferring rinsed culture medium into the corresponding conical tube.

5.2. Centrifuge the cell suspension at 400 g for 5 minutes at room temperature [1] and confirm that a sufficient cell pellet has formed [2].
5.2.1. Talent placing the sample tubes in the centrifuge and closing the lid. 
5.2.2. CU: Bottom of the tube with a clear cell pellet after centrifugation.

5.3. Carefully remove the supernatant without disturbing the cell pellet [1]. Then resuspend the cells in 5 milliliters of fresh culture medium [2] and centrifuge under the conditions demonstrated earlier [3]. 
5.3.1. Talent removing the supernatant from the tube without disturbing the cell pellet.
5.3.2. Talent adding 5 milliliters of fresh culture medium to resuspend the cells.
5.3.3. Talent placing the tubes in the centrifuge and closing the lid. Videographer: Please capture the centrifuge control panel displaying the settings.

5.4. Remove the supernatant [1] and resuspend the cell pellet in 6 milliliters of complete smooth muscle cell culture medium [2]. 
5.4.1. Talent removing the supernatant from the tube.
5.4.2. Talent adding smooth muscle cell culture medium to resuspend the cells. 

5.5. Plate the entire cell suspension from each thoracic or abdominal aortic segment into two wells of a 6-well culture plate, with 3 milliliters of medium per well [1]. Maintain the cells undisturbed at 37 degrees Celsius with 5% carbon dioxide for 5 to 7 days to promote cell attachment and initial expansion [2].
5.5.1. Talent adding cell suspension in a well containing 3 milliliters of medium.
5.5.2. Talent placing the plates in the incubator and closing the door.
Results
6. Results 

6.1. Primary murine aortic smooth muscle cells isolated from the thoracic and abdominal aortic segments exhibited the characteristic spindle-shaped, elongated morphology and alignment associated with a contractile smooth muscle cell phenotype [1].
6.1.1. LAB MEDIA: Figure 4. Video editor: Please add arrows pointing to elongated structures in both the above and below images in the right column panel ‘20X’. 

6.2. Representative primary thoracic and abdominal aortic cultures immunostained for alpha-smooth muscle actin exhibited a characteristic filamentous staining pattern, validating the successful isolation of vascular smooth muscle cells [1].
6.2.1. LAB MEDIA: Figure 5A. Video editor: Please add arrows pointing to the green filament-like structure in both left and right images. 
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