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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 similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Enter Yes or No.
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. Please upload all screen captured video files to your project page as soon as reasonably possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 38


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

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

Ethics Title Card

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at insert Institutional Name.



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Imaging Preparation
2.1. Before beginning the imaging procedure, turn on the ultrasound machine [1] and enter the animal ID, protocol ID, and any other relevant information [2].
2.1.1. WIDE: Talent turning on machine
2.1.2. Talent entering information, with monitor visible in frame
2.2. Select a high-frequency ultrasound transducer with a center transmit of 30 megahertz with an approximately 30-gram body weight [1] and confirm a lack of response to pedal reflex in the anesthetized experimental animal [2].
2.2.1. Talent selecting transducer
2.2.2. ECU: Paw being pinched TEXT: Anesthesia: 3-4% isoflurane

2.3. Place the mouse carefully onto the pre-heated platform, taking care that the paws lie on the ECG (E-C-G) sensors embedded in the platform [1-TXT].

2.3.1. Mouse paws being aligned with platform sensors TEXT: ECG: echocardiography

2.4. [bookmark: _Hlk54692608]Apply ointment to both eyes [1] and apply a very small amount of electrode cream to the sensors [2-TXT].

2.4.1. ECU: Ointment being applied
2.4.2. Cream being applied to sensor TEXT: Too much ointment may result in bad ECG signal quality

2.5. Use tape to gently secure all four of the mouse’s limbs [1] and use a small piece of tape to secure the animal’s head into position [2].

2.5.1. Limb being taped
2.5.2. Head being taped to cone
	
2.6. Adjust the physiological imaging system until a stable and clear ECG signal has been obtained [1-TXT] and use lubricant to facilitate the gentle insertion a rectal thermometer [2].

2.6.1. Talent adjusting system, with monitor visible in frame 
2.6.2. Lubricant being applied OR Thermometer being inserted

2.7. Then use depilatory cream to remove the body hair from the chest [1]. 

2.7.1. Cream/hair being wiped

3. Basic Cardiovascular Imaging

3.1. For cardiovascular imaging, apply pre-heated, bubble-free ultrasound gel to the chest [1] and tilt the table approximately 10-20 degrees to the left and 5-10 degrees to the front to bring the heart as anterior as possible to image the mouse in the parasternal long axis view [2].

3.1.1. WIDE: Talent applying gel Videographer: More Talent than mouse in shot
3.1.2. Talent tilting table Videographer: More Talent than mouse in shot

3.2. Place the transducer parasternally in line with the long axis of the heart with the marker pointing toward the right shoulder [1] and use micromanipulators to adjust the view until an optimal image has been obtained [2].

3.2.1. Transducer being placed
3.2.2. Talent adjusting view

3.3. Then acquire at least one 2D B-mode picture [1] and one M-mode picture at the midventricular level [2]. 

3.3.1. SCREEN: To be provided by Authors: B-mode image being acquired
3.3.2. SCREEN: To be provided by Authors: M-mode image being acquired

3.4. To image the heart in the parasternal short axis view, rotate the transducer 90 degrees clockwise such that the marker is now pointing toward the left shoulder of the mouse [1] and acquire at least one B-mode image in the basal, midventricular, and apical views [2].

3.4.1. Transducer being rotated
3.4.2. [bookmark: _Hlk54708286]SCREEN: To be provided by Authors: B-mode images being acquired

3.5. To define the most basal and the most apical views, scroll along the long axis to the most distant points at which the full cardiac cycle of the left ventricle chamber is still visible and obtain images on the midventricular level in an approximately intermediate position at the level of the papillary muscles [1].

3.5.1. SCREEN: To be provided by Authors: Long axis view being scrolled, then image(s) being obtained 

3.6. Then acquire at least one M-mode image in the midventricular view [1].

3.6.1. SCREEN: To be provided by Authors: M-mode image being acquired

3.7. For imaging in the apical four chamber view, tilt the platform such that the animal is in a modified Trendelenburg position with the head down [1] and angle the transducer toward the head with the marker facing toward the left side [2].

3.7.1. Talent tilting platform Videographer: More Talent than mouse in shot
3.7.2. Transducer being angled

3.8. Then acquire at least one B-mode image, one color doppler, and one pulse wave doppler image of the mitral- and tricuspid valves [1].

3.8.1. SCREEN: To be provided by Authors: Image(s) being acquired

3.9. Under unstressed conditions, two characteristic waves can be measured using pulse wave doppler, with the early wave representing the passive filling of the ventricle and the atrial wave representing the active filling after atrial contraction [1].

3.9.1. SCREEN: To be provided by Authors: Waves being measured Video Editor: please emphasize E and A waves when mentioned

4. Dobutamine Stress Imaging

4.1. To perform dobutamine-induced stress imaging, when the heart rate has stabilized between 400-450 beats per minute, record and save the ECG readings with the acquired image [1] an obtain a B- and M-mode images in the parasternal long axis view [2].

4.1.1. WIDE: Talent recording and/or saving ECG readings and images, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: Image(s) being obtained

4.2. [bookmark: _Hlk54773006]When the images have been acquired, load a 1-milliliter syringe equipped with a 27-gauge needle with 5 micrograms/gram of body weight dobutamine [1] and intraperitoneally inject the dobutamine [2] while closely monitoring the heart rate. A sustainable, significant, 15-30% dobutamine-induced heart rate increase is typically reached after about 1 minute [3].

4.2.1. Talent loading syringe, with dobutamine container visible in frame
4.2.2. Dobutamine being injected
4.2.3. SCREEN: To be provided by Authors: Shot of heart rate reading/heart rate increasing

4.3. Once the target heart rate is reached and remains stable for approximately 30 seconds, acquire parasternal long axis B- and M-mode images as demonstrated [1].

4.3.1. SCREEN: To be provided by Authors: B- and/or M-mode images being acquired

4.4. Rotate the transducer clockwise to obtain parasternal short axis view images as demonstrated [1] and acquire B-mode images of the basal, midventricular, and apical levels and M-mode images of the midventricular level [2].

4.4.1. Transducer being rotated
4.4.2. SCREEN: To be provided by Authors: Image(s) being acquired

4.5. In the apical four chamber view, use pulse wave doppler to measure the flow patterns of interest. With increasing heart rates, the early and atrial waves tend to fuse and may not be able to be distinguished under dobutamine-induced stress [1-TXT].

4.5.1. SCREEN: To be provided by Authors: Flow patterns being measured Video Editor: please emphasize early and atrial waves when mentioned TEXT: Capture all images within 5 min of dobutamine delivery before heart rate beings to decrease

4.6. When all of the images have been acquired, use a clean damp paper towel to gently remove the ultrasound gel from the chest [1] and carefully remove the tape [2].

4.6.1. Gel being wiped 
4.6.2. Tape being removed

4.7. Then transfer the image data to the offline analysis software on a working-station to allow detailed evaluation of the cardiac function [1].

4.7.1. Talent transferring image data 







Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 204. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
5. [bookmark: _Hlk27388131]Results: Representative Assessment of Subtle Changes in Cardiac Function Using Transthoracic Dobutamine Stress Echocardiography in Mice

5.1. In the parasternal long axis view [1], the ventricle walls have a uniform appearance [2] and demonstrated thickening to a small degree in diastole [3].

5.1.1. LAB MEDIA: Figures 3A-3C
5.1.2. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize LVAWd and LVPWdl in Figure 3A
5.1.3. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize LVAWs and LVPWs in Figures 3B and 3C

5.2. Dobutamine injection leads to a significant increase in the heart rate and left ventricular ejection fraction [1].

5.2.1. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize HR 425 bpm text

5.3. A positive inotropic effect can be visualized as a thickening of the left ventricular anterior and posterior walls in diastole [1] that is even more pronounced in systole [2].

5.3.1. LAB MEDIA: Figures 3D-3F Video Editor: please emphasize LVAWd and LVWPd in Figure 3D
5.3.2. LAB MEDIA: Figures 3D-3F Video Editor: please emphasize LVWAs and LVWP in Figure 3E

5.4. This effect could lead to a “kissing walls” phenomenon [1], in which the left ventricular inner diameter shortens to such an extent that the anterior and posterior walls seem to touch [2]. 

5.4.1. LAB MEDIA: Figures 3D-3F Video Editor: please emphasize LVIVDs and LVIVDd in Figure 3F
5.4.2. LAB MEDIA: Figures 3D-3F Video Editor: please emphasize LVAWs and LVPWs in Figure 3E

5.5. In the parasternal short axis view [1], the ventricle contracts circumferential uniformly toward its center in the stressed heart [1]. The “kissing walls” phenomenon can also be observed [2].

5.5.1. LAB MEDIA: Figure 4 Video Editor: please emphasize arrows in Figures 4D and 4E images
5.5.2. LAB MEDIA: Figure 4 Video Editor: please emphasize arrows in Figure 4F

5.6. Pulse wave doppler recording of the mitral valve flow profile [1] shows an early diastolic velocity [2] and late diastolic atrial contraction with a distinct separation of the early and atrial waves [3].

5.6.1. LAB MEDIA: Figure 5A
5.6.2. LAB MEDIA: Figure 5A Video Editor: please emphasize E peak
5.6.3. LAB MEDIA: Figure 5A Video Editor: please emphasize A peak

5.7. In a healthy, stressed heart [1], both the isovolumetric relaxation time [2] and isovolumetric contraction time decrease significantly [3].

5.7.1. LAB MEDIA: Figures 6C and 6D 
5.7.2. LAB MEDIA: Figures 6C and 6D Video Editor: please emphasize Figure 6C
5.7.3. LAB MEDIA: Figures 6C and 6D Video Editor: please emphasize Figure 6D

5.8. Using specialized software [1], the speckle-tracking assessment of the strain and strain rate of the left ventricle myocardium is possible in unstressed [2] and stressed hearts to measure early or sub-clinical changes in intrinsic myocardial contractile properties [3].

5.8.1. LAB MEDIA: Figure 7
5.8.2. LAB MEDIA: Figure 7 Video Editor: please emphasize Figure 7A
5.8.3. LAB MEDIA: Figure 7 Video Editor: please emphasize Figure 7B
[bookmark: _Hlk54777456]



Conclusion
6. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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