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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
We have uploaded screen images using the OBS studio.
3. Which steps from the protocol section below are the most important for viewers to see? 
3.1.-3.3., 4.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Thoracic aortic imaging: 3.1, Abdominal aortic imaging: 4.1
5. Will the filming need to take place in multiple locations? Y, same building different floors


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. Alan Daugherty: High-resolution ultrasound instruments have been widely used to measure aortic dimensions in mice. This protocol provides a practical guide for using an ultrasound to measure the aortic diameter [1].

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

1.2. Alan Daugherty:  This protocol facilitates the acquisition of reproducible and accurate two-dimensional measurements of the diameter of thoracic and abdominal aortas in mice [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. Alan Daugherty: Demonstrating the procedure will be Hisashi Sawada, a post-doctoral scholar, and Jessica Moorleghen, a research scientist, both from my laboratory [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 the Institutional Animal Care and Use Committee (IACUC) at the University of Kentucky.

Section - Protocol
2. Mouse Preparation
2.1. Before beginning the procedure, use a cotton swab to apply depilatory cream to the imaging area of the anesthetized mouse [1-TXT].
2.1.1. WIDE: Talent wiping cream onto mouse Videographer: More Talent than mouse in shot TEXT: Anesthesia: 1.5-2.5% isoflurane
2.2. After one minute, gently remove all of the cream and hair [1] and rinse the exposed skin with warm water [2].
2.2.1. CU: Cream and hair being removed
2.2.2. CU: Skin being rinsed
2.3. After wiping the skin dry to completely remove the cream [1], place a dot of ultrasound gel onto each of the four copper leads on the platform [2].
2.3.1. CU: Skin being dried
2.3.2. MED: Talent placing gel onto at least one lead
2.4. Tape each paw pad down onto each lead to obtain electrocardiogram readings [1] and verify that the heart rate is between 450-550 beats/minute [2].
2.4.1. CU: Paw being taped
2.4.2. CU: Shot of heart rate readout between 450-550 bpm
2.5. Apply prewarmed ultrasonic gel to the imaging site [1] and attached the probe to the holder [2].
2.5.1. CU: Gel being applied
2.5.2. MED: Talent attaching probe to holder
2.6. Then rotate the platform for optimal scanning [1] and lower the probe until it is in contact with the ultrasonic gel [2].
2.6.1. MED: Talent rotating platform
2.6.2. CU: Probe being lowered onto gel
3. Thoracic Aorta Imaging
3.1. To image the thoracic aorta, tilt the platform downward toward the left side of the mouse [1] and place the probe on the right edge of the mouse’s sternum [2], orienting the reference marker on the probe caudally [3].
3.1.1. WIDE: Talent tilting platform Videographer: More Talent than mouse in shot
3.1.2. CU: Probe being placed onto sternum edge
3.1.3. CU: Reference marker being oriented
3.2. Switch to the color Doppler on the thoracic aorta to confirm the blood flow [1] and adjust the stage and probe angle to visualize the aorta clearly [2].
3.2.1. MED: Talent switching to color Doppler 
3.2.2. Asc Ao with Doppler.mp4: Doppler image of aorta
3.3. Using the knobs for image depth and width [1], crop the ultrasound image to increase the frame rate and change the focal depth on the dorsal side of the ascending aorta using the knob for focal depth [2].
3.3.1. MED: Talent adjusting knob(s)
3.3.2. SCREEN: To be captured by Videographer: Image being cropped, then focal depth being changed
3.4. Verify the ultrasound parameters as indicated in the Table [1] and use the X- and Y-axis stage knob to gently move the probe [2] to capture the longitudinal aortic image with the largest possible diameter [3].
3.4.1. LAB MEDIA: Table 1
3.4.2. MED: Talent adjusting knob
3.4.3. Asc Ao with Doppler.mp4: Longitudinal aortic image being captured
4. Abdominal Aorta Imaging
4.1. To image the abdominal aorta, place the probe transversely just below the sternum and xiphoid process [1] with the reference marker on the probe facing the mouse’s right side [2]. The abdominal aorta should be located next to the inferior vena cava and/or portal vein [3].
4.1.1. WIDE: Talent placing probe Videographer: More Talent than mouse in shot
4.1.2. CU: Reference marking facing right side of mouse
4.1.3. Abd Ao.mp4: Shot of abdominal aorta
4.2. Visualize the abdominal aorta with color Doppler to confirm the pulsatile flow and crop the ultrasound image to increase the frame rate [1].
4.2.1. Abd Ao.mp4: Shot of abdominal aorta with Doppler image
4.3. Change the focal depth to the posterior wall of the abdominal aorta and move the probe caudally to visualize the branch points of the celiac and superior mesenteric arteries [1].
4.3.1. SCREEN: To be captured by Videographer: Focal depth being adjusted, then probe being moved/branch points being visualized
4.4. Then use the right renal artery as a landmark and capture a cine loop of the region of interest showing the maximum dilation in the abdominal aorta [1].
4.4.1. 59013_4.4.1.t1 – Renal A.mp4 and/or 59013_4.4.1.t1 – Renal A with Doppler.mp4: Shot of right renal artery
5. Post-Scanning Mouse Care and Cleanup
5.1. After all of the images have been captured, remove the ultrasonic gel [1], rinse the imaging area with warm water [2], and gently wipe the mouse dry [3].
5.1.1. WIDE: Talent removing gel Videographer: More Talent than mouse in shot
5.1.2. CU: Skin being rinsed
5.1.3. CU: Skin being dried
5.2. Return the mouse to its cage on a heating pad [1] and clean the ultrasound machine, probe, and platform with a soft cloth and disinfectant wipes [2].
5.2.1. MED: Talent placing mouse into cage
5.2.2. MED: Talent wiping machine Videographer: More Talent than mouse in shot
5.3. Then download all of the files collected during the scan [1] and turn off the ultrasound machine [2].
5.3.1. MED-over the shoulder: Talent downloading file(s), with monitor visible in frame
5.3.2. MED: Talent turning off ultrasound


Section – Results
6. Results: Representative Aortic Measurement 


6.1. In this representative ultrasound image of a non-aneurysmal proximal thoracic aorta [1], the ascending aorta can be observed located next to the pulmonary artery and forms a curved tube with three branches in the arch region [2] - the innominate artery [3], the left common carotid artery [4], and the left subclavian artery [5].

6.1.1. LAB MEDIA: Figure 3A
6.1.2. LAB MEDIA: Figure 3A: JoVE Video Editor: please add PA text as in original Figure 3A
6.1.3. LAB MEDIA: Figure 3A: JoVE Video Editor: please add IA text as in original Figure 3A
6.1.4. LAB MEDIA: Figure 3A: JoVE Video Editor: please add LCA text as in original Figure 3A
6.1.5. LAB MEDIA: Figure 3A: JoVE Video Editor: please add LSA text as in original Figure 3A

6.2. In this representative ultrasound image of a non-aneurysmal abdominal aorta [1], the abdominal aorta is detected dorsally to the inferior vena cava [1].

6.2.1. LAB MEDIA: Figure 3D.png
6.2.2. LAB MEDIA: Figure 3D.png: Video Editor: please add IVC text as in original Figure 3D

6.3. Here representative images of thoracic [1] and abdominal aortic aneurysms are shown [2].

6.3.1. LAB MEDIA: Figure 3B.png and Figure 3E.png: JoVE Video Editor: please emphasize Figure 3B
6.3.2. LAB MEDIA: Figure 3B.png and Figure 3E.png: JoVE Video Editor: please emphasize Figure 3E

6.4. [bookmark: _GoBack]For measurement of the aortic sinus and ascending aortaic diameters, the green line is used for standardizing [1] the aortic sinus and the ascending aortic diameter, respectively [2].

6.4.1. LAB MEDIA: Figure 4B.png and Figure 4D.png: JoVE Video Editor: please add green line as in Figure 4B
6.4.2. LAB MEDIA: Figure 4B.png and Figure 4D.png: JoVE Video Editor: please add green red line as in Figure 4D

6.5. Lines can then be drawn perpendicularly to the green line between the two inner edges of the lumen at the aortic sinus [1] and the maximal ascending aortic diameter [2].

6.5.1. LAB MEDIA: Figure 4B.png and Figure 4D.png: JoVE Video Editor: please add yellow line as in Figure 4B
6.5.2. LAB MEDIA: Figure 4B.png and Figure 4D.png: JoVE Video Editor: please add yellow line as in Figure 4D

6.6. For measurement of the abdominal aorta, draw a line across the largest luminal diameter, from the inner edge to the inner edge of the vessel lumen [1], and trace the inner edge of the aortic lumen for the luminal area [2]

6.6.1. LAB MEDIA: Figure 4F.png JoVE Video Editor: please add red line and text as in original Figure 4F
6.6.2. LAB MEDIA: Figure 4F: JoVE Video Editor: please add green line and text as in original Figure 4F

6.7. The luminal diameters of the thoracic [1] and abdominal aortas are different between systole and diastole [2].

6.7.1. LAB MEDIA: original Figures 4B and 4D, and 4F and 4H: JoVE Video Editor: please emphasize Figure 4B and 4F and add yellow and red lines and text as in original Figure 4B
6.7.2. LAB MEDIA: original Figures 4B and 4D, and 4F and 4H: JoVE Video Editor: please emphasize Figure 4D and 4H and add yellow and red lines and text as in original Figure 4D

6.8. The cardiac cycle should also be considered for accurate measurements [1]. 

6.8.1. LAB MEDIA: Figure 4I

6.9. In this representative pilot study, there was no major difference in the measured diameters of the ascending aorta [1] between the ultrasound and the ex vivo images [2].

6.9.1. LAB MEDIA: Figure 5A: JoVE Video Editor: please emphasize yellow, green, and red lines and red text in ultrasound image
6.9.2. LAB MEDIA: Figure 5A: JoVE Video Editor: please emphasize red line and text ex vivo image

6.10. This ultrasound measurement technique allows the acquisition of reproducible and accurate results [1], as no inter- or intra-observer variabilities were observed in this experiment between the aortic measurements made by two independent observers and measurement sessions [2].

6.10.1. LAB MEDIA: Figures 5B and 5C: JoVE Video Editor: please emphasize dots within dotted lines in Inter-observer variability graph
6.10.2. LAB MEDIA: Figures 5B and 5C: JoVE Video Editor: please emphasize dots within dotted lines in Intra-observer variability graph


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Alan Daugherty: Adjustment of the probe and stage setting are important steps for a reliable and reproducible aortic imaging (3.1., 4.1.) and the data analysis steps are important for accurate aortic measurements (6.5.-6.7) [1].  
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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