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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or 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.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

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

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. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  22
Number of Shots:  48

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

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

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. 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


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

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



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Animal Preparation and Ultrasound Image Acquisition 
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, prepare the ultrasound imaging system [1]. Place the animal in the induction chamber after the imaging system has warmed [2]. Direct the anesthetic gas to the induction chamber and induce anesthesia using 3% isoflurane [3].
2.1.1. WIDE: Talent powering on and preparing the ultrasound imaging system 
2.1.2. Talent placing the animal inside the induction chamber beside the warmed imaging system.
2.1.3. Talent directing anesthetic gas to the induction chamber and initiating anesthesia with 3.0% isoflurane.
2.2. While anesthesia is being induced, enter the study information into the imaging software [1]. Record the study name, experimental time point, animal identification, sex, body weight, and age [2].
2.2.1. SCREEN: Talent entering the study information into the imaging software while anesthesia is being induced.
		Authors: Please create screen capture videos of the shots labelled as SCREEN,
		create a screenshot summary, and upload the files to your project page as soon as 		possible:  https://review.jove.com/account/file-uploader?src=22584078
		Videographer: Please film the computer screen as a backup
2.2.2. SCREEN: Shot of the study information fields as Talent records the study name, experimental time point, animal identification, sex, body weight, and age.
2.3. Transfer the animal from the induction chamber to the imaging platform [1] and position the nose within the nose cone [2]. Adjust the nose cone so that all four paws comfortably contact the electrocardiogram, or ECG (E-C-G) electrodes on the imaging platform [3].
2.3.1. Talent removing the anesthetized animal from the induction chamber and transferring it onto the imaging platform.
2.3.2. Talent positioning the animal’s nose within the nose cone.
2.3.3. Talent adjusting the nose cone until all four paws rest comfortably on the electrocardiogram electrodes of the imaging platform.
2.4. Redirect anesthesia delivery to the nose cone and reduce the isoflurane concentration to 1.5% [1]. Secure the head to the nose cone using tape [2].
2.4.1. Talent redirecting anesthesia delivery from the induction chamber to the nose cone and reducing the isoflurane concentration to 1.5%.
2.4.2. Talent applying tape to secure the animal’s head to the nose cone.
2.5. Apply electrode gel to each ECG electrode [1]. Position each paw directly on its corresponding ECG electrode [2], and secure the limbs with tape without placing them under tension [3].
2.5.1. Talent applying a layer of electrode gel onto each of the four electrocardiogram electrodes on the imaging platform.
2.5.2. Talent placing the animal’s front and hind paws individually onto their corresponding electrocardiogram electrodes so that each paw contacts the gel-covered electrode surface.
2.5.3. Talent applying tape over the positioned limbs to hold the paws against the electrodes while keeping the limbs in a relaxed position without stretching them.
2.6. Lubricate the rectal temperature probe with petroleum jelly [1]. Insert the lubricated probe approximately 2 centimeters into the rectum [2] and secure it in place [3].
2.6.1. Talent applying petroleum jelly along the portion of the rectal temperature probe that will be inserted.
2.6.2. Talent gently advancing the lubricated temperature probe approximately 2 centimeters into the animal’s rectum.
2.6.3. Talent securing the inserted temperature probe so that it remains at the established insertion depth.
2.7. Maintain the animal’s body temperature between 32 and 35 degrees Celsius throughout imaging [1].
2.7.1. Shot of the temperature reading showing the animal’s body temperature within the range of 32 degrees Celsius to 35 degrees Celsius during imaging.
2.8. Raise the imaging platform slightly [1] and rotate it approximately 30 degrees toward the animal’s left side [2]. Apply ultrasound transmission gel to the thoracic imaging area without introducing visible air bubbles [3].
2.8.1. Talent slightly raising the imaging platform while the secured animal remains in position.
2.8.2. Talent rotating the imaging platform approximately 30 degrees toward the animal’s left side, showing the resulting angled position of the animal.
2.8.3. Talent dispensing ultrasound transmission gel directly over the thoracic imaging area, followed by a close view of the gel layer showing no visible air bubbles.
2.9. Position the transducer in the parasternal long-axis, or PLAX (PLAX) orientation with the orientation notch at approximately the 5 o’clock position [1]. Lower the transducer until it gently contacts the gel-covered skin, avoiding excessive pressure on the thorax [2].	Comment by DELL: Kindly check the pronounciation
2.9.1. Talent holding the transducer over the thoracic imaging area in the parasternal long-axis orientation and rotating it until the orientation notch points approximately toward the 5 o’clock position.
2.9.2. Talent lowering the transducer onto the ultrasound transmission gel until the transducer face contacts the gel-covered skin, without visibly depressing the thorax.
2.10. Begin live image acquisition in the PLAX view [1]. Configure the imaging settings to use a single focal zone positioned at the region of interest [2].
2.10.1. SCREEN: Show the live cardiac image appearing in the parasternal long-axis view as Talent begins live image acquisition.
2.10.2. SCREEN: Show Talent selecting a single focal zone in the imaging settings and moving the focal zone marker to the region of interest on the live cardiac image.
2.11. Adjust the focal depth, imaging depth, and image offset until the heart is centered within the field of view [1]. Adjust the image gain to maximize visualization of the cardiac structures while minimizing background noise [2].
2.11.1. SCREEN: Show Talent adjusting the focal depth, imaging depth, and image offset controls while the displayed heart moves into the center of the imaging field.
2.11.2. SCREEN: Show Talent adjusting the image gain while monitoring the live image until the cardiac structures are clearly visible with minimal background noise.
2.12. Verify that the frame rate remains greater than 200 frames per second before acquiring images [1].
2.12.1. SCREEN: Show the frame-rate value on the live imaging display confirming a rate greater than 200 frames per second before image acquisition.


3. Cardiac Ultrasound Image Acquisition
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Monitor the animal’s physiological status throughout imaging [1]. Adjust the isoflurane concentration as needed to maintain a stable heart rate between 105 and 175 beats per minute [2].
3.1.1. Talent monitoring the animal on the imaging platform while observing the physiological status during imaging.
3.1.2. Talent adjusting the isoflurane concentration while monitoring the heart rate until it remains between 105 and 175 beats per minute.
3.2. Before acquiring each view, optimize the transducer position [1] and imaging settings [2]. Adjust the imaging depth, focal position, gain, and platform orientation to maximize image quality [3].
3.2.1. Talent making small adjustments to the transducer position over the thoracic imaging area while observing the live cardiac image.
3.2.2. SCREEN: Show the live cardiac image as Talent adjusts the imaging settings before acquisition.
3.2.3. SCREEN: Show the cardiac image changing as Talent adjusts the imaging depth, focal position, and gain, followed by Talent adjusting the platform orientation to maximize image quality.
3.3. Adjust the platform orientation and transducer angle until the relevant cardiac structures are clearly visualized [1]. Refine the imaging settings as needed [2], and save a cine loop of the PLAX view by selecting Cine Store [3].
3.3.1. Talent making small adjustments to the platform orientation and transducer angle while monitoring the parasternal long-axis cardiac image.
3.3.2. SCREEN: Show Talent refining the imaging settings until the relevant cardiac structures are clearly visualized in the parasternal long-axis view.
3.3.3. SCREEN: Show the optimized parasternal long-axis image and Talent selecting Cine Store to save the cine loop.
3.4. Rotate the transducer approximately 90 degrees to obtain the parasternal short-axis, or PSAX (P-S-A-X) view at the level of the papillary muscles [1]. Adjust the transducer position until the left ventricle appears circular and the papillary muscles are clearly visualized [2].
3.4.1. Talent rotating the transducer approximately 90 degrees from the parasternal long-axis orientation while maintaining contact with the gel-covered thoracic imaging area.
3.4.2. SCREEN: Show the live parasternal short-axis image as Talent makes small positional adjustments to the transducer until the left ventricle has a circular appearance and the papillary muscles are clearly visible.
3.5. Save a cine loop of the PSAX view by selecting Cine Store [1]. Select M-mode to activate the cursor [2].
3.5.1. SCREEN: Show the optimized parasternal short-axis view at the level of the papillary muscles and Talent selecting Cine Store to save the cine loop.
3.5.2. SCREEN: Show Talent selecting M-mode and the M-mode cursor appearing over the live cardiac image.
3.6. Position the M-mode cursor through the center of the left ventricle [1]. Adjust the cursor position as needed to obtain a representative image [2].
3.6.1. SCREEN: Show Talent moving the M-mode cursor across the parasternal short-axis image until it passes through the center of the left ventricle.
3.6.2. SCREEN: Show Talent making small adjustments to the M-mode cursor position while evaluating the resulting image until a representative position is obtained.
3.7. Acquire the M-mode trace [1] and confirm that the endocardial and epicardial borders are clearly defined [2]. Save the M-mode image for subsequent cardiac measurements [3].
3.7.1. SCREEN: Show Talent initiating M-mode acquisition and the resulting M-mode trace appearing on the imaging display.
3.7.2. SCREEN: Close view of the acquired M-mode trace showing clearly defined endocardial and epicardial borders.
3.7.3. SCREEN: Show Talent saving the M-mode image for subsequent cardiac measurements.
3.8. Select B-mode to return to live two-dimensional imaging [1]. Reposition the transducer to obtain the apical four-chamber view [2].
3.8.1. SCREEN: Show Talent selecting B-mode and the display returning from the M-mode trace to live two-dimensional cardiac imaging.
3.8.2. Talent repositioning the transducer over the thoracic imaging area while monitoring the display until the apical four-chamber view is obtained.
3.9. Optimize the apical four-chamber image [1] and save a cine loop for subsequent analysis [2].
3.9.1. SCREEN: Show the apical four-chamber view as Talent adjusts the image until the cardiac structures are clearly visualized.
3.9.2. SCREEN: Show the optimized apical four-chamber image as Talent saves the cine loop for subsequent analysis.
3.10. Select Study Management, and click Close Series to end the imaging session [1].
3.10.1. SCREEN: Show Talent selecting Study Management and clicking Close Series to close the active imaging series and end the imaging session.

3.10.2. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 104.
· Please note that the video cannot include voiceover without an accompanying visual.

4. [bookmark: _GoBack]Results 

4.1. PLAX imaging clearly visualized the left ventricle, left ventricular anterior wall, and left ventricular posterior wall [1], along with the aortic root [2].
4.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight the structures labelled ‘LVAW’, ‘LV cavity’, and ‘LVPW’.
4.1.2. LAB MEDIA: Figure 3A. Video editor: Highlight the structure labelled ‘Aorta’.
4.2. PSAX imaging at the level of the papillary muscles showed a circular left ventricular cavity [1], with visible papillary muscles and clearly defined myocardial borders [2].
4.2.1. LAB MEDIA: Figure 4A. Video editor: Highlight the region labelled ‘LV Cavity’.
4.2.2. LAB MEDIA: Figure 4A. Video editor: Highlight the regions surrounding the ‘LV Cavity’.
4.3. Color Doppler imaging visualized intracardiac blood flow, with appropriate alignment indicated by adjacent red and blue Doppler signals centered within the ventricular cavity [1].
4.3.1. LAB MEDIA: Figure 5A. Video editor: Highlight the yellow boxed region.
4.4. Pulsed-wave Doppler recordings showed the early filling E wave [1] and atrial filling A wave [2].
4.4.1. LAB MEDIA: Figure 5B. Video editor: Highlight the peak labelled ‘E’.
4.4.2. LAB MEDIA: Figure 5B. Video editor: Highlight the peak labelled ‘A’.
4.5. M-mode tracings from the PLAX [1] and PSAX views demonstrated ventricular wall motion throughout systole and diastole, with identifiable endocardial and epicardial borders [2].
4.5.1. LAB MEDIA: Figure 3B. Video editor: Highlight the region labelled ‘LVAW’, ‘LVID’, and ‘LVPW’.
4.5.2. LAB MEDIA: Figure 4B. Video editor: Highlight the region labelled ‘LVAW’, ‘LVID’, and ‘LVPW’.Bottom of Form
4.6. 
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