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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? 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? 
2.1., 3.1., 4.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1., 4.1.
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. Susana Constantino: This protocol allows the assessment of cardiac anatomy and function in adult rats to facilitate the testing of hypotheses derived from the clinical setting for innovative therapy development [1].

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

1.2. Susana Constantino: This non-invasive protocol allows the acquisition of multiple offline measurements from a single animal in longitudinal studies that can be subsequently revised upon the integration of new variables [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. Rita Simões Pereira: Cardiovascular disease is the leading cause of death in Europe. A technological evolution in biomedical imaging, including echocardiography, has contributed to recent progress in cardiovascular patient care [1]. 

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

1.4. Rita Simões Pereira: The heart chamber size and left ventricular, systolic, diastolic, and valvular function can be acquired by different echo views through the left parasternal, apical, and suprasternal windows [1].

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

1.5. Sónia Ribeiro: A combination of ultrasound imaging, Doppler flow, and tissue Doppler assessment can be used to study heart chambers and their dilatations, left ventricle hypertrophy, and left and right ventricle function [1].  

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.1. Procedures involving animal subjects were performed according to Directive 2010/63/EU and approved by the Institutional Animal Welfare Body, licensed by DGAV (Portuguese competent authority for animal protection).	

Section - Protocol
2. Left Parasternal Long Axis View
2.1. After confirming a lack of response to pedal reflex in an anesthetized, experimental, adult rat [1-TXT], use conventional clinical echocardiographic equipment with a 12-megahertz cardiac probe [2-TXT] to position the probe on the left side of the sternum with the index mark turned to the right shoulder [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than rat in shot TEXT: See text for anesthesia and animal preparation details
2.1.2. Talent selecting probe, with equipment visible in frame TEXT: See text for Echo parameter setup details
2.1.3. Probe being placed Videographer: Important/difficult step (Author Comment: ZOOM more rat than talent)
2.1.4. Added shot: WIDE shot with simultaneous probe placing and image on screen of equipment (Editor: I’m not sure where the author wants this used. Perhaps instead of 2.1.3 if it looks better? They may need to provide additional VO if this is meant to be included after 2.1.3)
2.1.5. Added shot: LAB MEDIA 2.3.1 equipment (Editor: I’m not sure where the author wants this used. They may need to include additional VO if they want this shown here)
2.2. Record M-mode images at the aortic valve, mitral valve leaflets, and left ventricular mid-cavity with the M-Mode cursor perpendicular to the structure of interest [1].
2.2.1A. Added shot: equipment and screen for placing cursor for M-Mode live image (Editor: I’m not sure where the author wants this used. It seems like it could be used during “Record M-mode images at the aortic valve…” before switching to 2.2.1)
2.2.1. LAB MEDIA: 2.2.1. 
2.3. Record a 2D loop at the left ventricular outflow tract [1].
2.4. Then record a 2D loop with color Doppler imaging simultaneously at the aortic and mitral valves [1].
2.4.1. LAB MEDIA: 2.4.1.
3. Left Parasternal Short-Axis View 
3.1. To obtain an image at the aortic valve level, place the probe on the left side of the sternum with the index mark rotated to the left shoulder [1] and tilt the probe slightly cranially [2].
3.1.1. WIDE: Talent placing probe Videographer: More Talent than rat in shot; important step
3.1.2. Probe being tilted cranially Videographer: Important step (Videographer Comment: The authors suggest the use of more zoomed in image)
3.2. Acquire a spectral pulsed Doppler image at the pulmonary artery with the cursor parallel to flow [1] and record a 2D loop with color Doppler imaging simultaneously at the aortic and pulmonary valves [2].
3.2.1A. Added shot: equipment and screen with live exam placing cursor for Doppler (Editor: I’m not sure where the author wants this used. It seems like it could be used during “Acquire a spectral pulsed Doppler image…” before switching to 3.2.1)
3.2.1. LAB MEDIA: 3.2.1.
3.2.2. LAB MEDIA: 3.3.1.
3.3. To obtain an image of the left ventricle at the papillary muscle level, tilt the probe slightly downward [1] and record a 2D loop of all of the views [2].
3.3.1. Probe being tilted
3.3.2. LAB MEDIA: 3.4.2.
4. Apical 4-Chamber View
4.1. To obtain an apical 4-chamber view, position the probe at the apical area in the anterior axillary line with the index mark turned to left shoulder [1] and record a 2D loop of all of the views [2].
4.1.1. WIDE: Talent positioning probe Videographer: More Talent than rat in shot; important/difficult step (Videographer Comment: the authors suggest the use of shot with simultaneous image of talent placing probe and image in the screen of equipment)
4.1.2. Added shot: (ZOOM) placing the probe, more rat than talent (Editor: I’m not sure where the author wants this used. It seems like it can be omitted for the time being)
4.1.3. LAB MEDIA: 4.1.2.
4.2. Then record a loop of 2D and tissue Doppler imaging that includes all four of the chambers [1].
4.2.1. LAB MEDIA: 4.2.1.
4.3. Next, focusing on the left cardiac chambers, record a 2D loop with color Doppler imaging at the mitral valve and left atrium [1].
4.3.1. LAB MEDIA: 4.3.1.
4.4. Record simultaneous M-mode and color Doppler images for the left ventricular propagation flow [1] and acquire a spectral pulsed wave-Doppler at the mitral valve for the left ventricular inflow [4.4.1A], placing the sample at the mitral leaflet tips in their fully open diastolic position [2].
4.4.1. LAB MEDIA: 4.4.1.
4.4.1A. Added shot: Equipment and screen with placement of pulsed Doppler Cursor
4.4.2. LAB MEDIA: 4.4.2.
4.5. If there is mitral valve regurgitation, add a continuous wave-Doppler image at the mitral valve [1] and obtain a spectral pulsed tissue Doppler image at the mitral annulus [2].
4.5.1. LAB MEDIA: 4.5.1. JoVE Video Editor: please emphasize color image at top of figure 
4.5.2. LAB MEDIA: 4.5.1. JoVE Video Editor: please emphasize graph at bottom of figure
4.6. Align the pulse wave-Doppler cursor with the long axis of the heart to produce the maximum Doppler signal [1] and record an M-mode image of the mitral annulus to obtain a mitral annular plane systolic excursion measurement [2].
4.6.1. LAB MEDIA: 4.6.1. JoVE Video Editor: please emphasize image at top of figure
4.6.2. LAB MEDIA: 4.6.1. JoVE Video Editor: please emphasize waves at middle and bottom of figure
4.7. Focusing on the right cardiac chambers, record a 2D loop with color Doppler imaging at the tricuspid valve and the right atrium [1].
4.7.1. LAB MEDIA: 4.7.1.
4.8. Then obtain a spectral pulsed tissue Doppler image at the tricuspid annulus [1] and place the 2D cursor at the tricuspid lateral annulus to record an M-mode image of the tricuspid annular plane systolic excursion [2].
4.8.1. LAB MEDIA: 4.8.1. JoVE Video Editor: please emphasize image at top of figure
4.8.2. LAB MEDIA: 4.8.1. JoVE Video Editor: please emphasize graph at bottom of figure
5. Apical 5-Chamber View 
5.1. To obtain an apical 5-chamber view, from the 4-chamber view, tilt the probe slightly anterior to the chest.
5.1.1. WIDE: Talent tilting probe (Author Comment: we suggest more rat than talent because is a slight movement that is not visualized in a WIDE shot)
5.2. Record a 2D loop with color Doppler imaging at the aortic valve and the left ventricular outflow tract [1] and place the cursor parallel to the flow with the sample [5.2.1A] at the left ventricular outflow tract to obtain a spectral pulsed wave Doppler image at the left ventricular outflow tract [2].
5.2.1. LAB MEDIA: 5.2.1.
5.2.1A. Added shot: equipment and screen for placing sample for Pulsed Doppler 
5.2.2. LAB MEDIA: 5.2.2.
5.3. Then acquire a spectral pulsed wave Doppler image at the left ventricle mid-cavity for simultaneous left ventricular inflow and outflow wave measurement [1] and obtain a spectral continuous wave Doppler image at the aortic valve [2-TXT]. 
5.3.1. LAB MEDIA: 5.3.1. JoVE Video Editor: please emphasize image at top of figure
5.3.2. LAB MEDIA: 5.3.1. JoVE Video Editor: please emphasize graph at bottom of figure TEXT: Transvalvular flow recorded below baseline; Regurgitation recorded above baseline
6. Apical 2-Chamber View, Apical 3-Chamber View, and Suprasternal Window
6.1. For apical 2-chamber viewing, return the probe to the 4-chamber view position [1] and rotate the probe 90 degrees counterclockwise [2].
6.1.1. WIDE: Talent placing probe Videographer: More Talent than rat in shot
6.1.2. Probe being rotated – (Author Comment: more rat than talent)
6.2. Then record a 2D loop of all of the views [1] and record a 2D loop with color Doppler imaging at the mitral valve [2].
6.2.1. LAB MEDIA: 6.2.1.
6.3. To obtain an apical 3-chamber view, tilt the probe slightly cranially [1] and record a 2D loop with color Doppler simultaneously at the aortic and mitral valves [2].
6.3.1. Talent tilting probe Videographer: More Talent than rat in shot
6.3.2. LAB MEDIA: 7.2.1.
6.4. To obtain a suprasternal window view, position the probe on the left side of supraclavicular space with the probe directed downward [1] and record a 2D loop of the aortic arch [2].
6.4.1. Probe being positioned – (Author Comment: more rat than talent)
6.4.2. [bookmark: _GoBack]Loop being recorded – (Author Comment simultaneous image of equipment and screen for placing pulsed Doppler cursor)
6.5. Then acquire a spectral pulsed wave Doppler image [1] at the ascending and descending aortas [2].
6.5.1. LAB MEDIA: 7.4.1. 
6.5.2. LAB MEDIA: 7.4.2.



Section – Results
7. Results: Representative Echocardiographic Assessment of Adult Rat Cardiac Anatomy and Function 

7.1. The parasternal window long axis view [1] allows accurate measurements of the left ventricle interventricular septum thickness in diastole [2], left ventricle internal diameter in diastole and systole [3], posterior wall thickness [4], fractional shortening [5], ejection fraction [6], left ventricle mass [7], and parietal thickness [8].

7.1.1. LAB MEDIA: Figure 2
7.1.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize IVSd data
7.1.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize LVIDd and LVIDs data
7.1.4. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize LVIPWd data
7.1.5. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize %FS data
7.1.6. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize EF(Teich) data
7.1.7. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize LVdMass data
7.1.8. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize EPR data

7.2. [bookmark: _Hlk17276853]The parasternal window short axis view allows visualization of the right ventricular outflow [1], the aortic valve [2], the pulmonary artery [3], and the left ventricular mid-cavity size and function [4].

7.2.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize RV text
7.2.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize Ao text
7.2.3. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize PA text
7.2.4. LAB MEDIA: Figure 6

7.3. In the apical 4-chamber view, all four chamber dimensions and the function of the left ventricle can be assessed [1].

7.3.1. LAB MEDIA: Figure 8: JoVE Video Editor please emphasizes RV, LV, RA, and LA texts

7.4. The apical 2-chamber view focuses on the left atrium and ventricular size and function [1].

7.4.1. LAB MEDIA: Figure 9: JoVE Video Editor please emphasize LA text 

7.5. The left ventricular diastolic function can be assessed by pulsed Doppler imaging at the mitral valve [1]. Under normal conditions, the early flow coincident with the E-wave [2] is higher than the later flow that occurs with the atrial contraction [3].

7.5.1. LAB MEDIA: Figure 10: JoVE Video Editor please emphasize Doppler image at top of figure
7.5.2. LAB MEDIA: Figure 10: JoVE Video Editor please emphasize top peak indicated with plus in middle of figure
7.5.3. LAB MEDIA: Figure 10: JoVE Video Editor please emphasize lower peak indicated with plus in middle of figure

7.6. Spectral tissue Doppler imaging can be used to evaluate the systolic and diastolic function over a cardiac cycle [1] and has one positive systolic peak representing the myocardial contraction [2] and two negative diastolic peaks that can be assessed at the mitral annular level from the septal or lateral annulus [3].

7.6.1. LAB MEDIA: Figure 11: JoVE Video Editor please emphasize Doppler image at top of Figure
7.6.2. LAB MEDIA: Figure 11: JoVE Video Editor please emphasize s’ text
7.6.3. LAB MEDIA: Figure 11: JoVE Video Editor please emphasize e’ and a’ texts

7.7. The myocardial deformation of the left ventricle can be evaluated by analysis of the longitudinal strain [1] in the 4-chamber view [2].

7.7.1. LAB MEDIA: Figure 12: JoVE Video Editor please emphasize longitudinal strain graph 
7.7.2. LAB MEDIA: Figure 12: JoVE Video Editor please emphasize 4-chamber view in top left of figure






Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Sónia Ribeiro: The standardization of methods and measurements is critical, as obtaining more precise echocardiographic diagnoses of animal models results in a better understanding of the molecular biology of human cardiovascular diseases [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Steps 2.1., 3.1., 4.1., 5.1., 6.1., 6.3.)
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