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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

2. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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


[bookmark: Text5]3. Proposed interview filming date: Please indicate the proposed date that your group will self-film interviews: MM/DD/YYYY

DO NOT use this draft script for filming Interviews. Please wait until your script is finalized to begin the filming process. 
Scriptwriter: If authors are from China, please use the second note to connect them with Yuan. Please remove the statement that does not apply before sending the draft script. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. OR

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: 15
Number of Shots:  29 

Interviews 

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 full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.

Ethics Title Card
This research has been approved by the Animal Care Committee of CINVESTAV (CINVESTAV Zacatenco, D.F., Mexico)

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.) 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 you/your videographer will capture. 

2. Heart Preparation and Cannulation
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. Begin by arranging the materials required for heart preparation [1]. Quickly transfer the heart into a petri dish containing 50 milliliters of Tyrode solution at 4 degrees Celsius for an initial wash [2]. Under a stereoscopic microscope, use fine scissors to remove the lungs and excess adipose tissue, exposing the aortic arch [3]. 

2.1.1. WIDE: Talent arranging the materials on the workbench
2.1.2. Talent quickly transferring the heart into a petri dish containing 50 mL of Tyrode solution
2.1.3. SCOPE: Talent removing the lungs and excess adipose tissue with fine scissors to expose the aortic arch

2.2. Transfer the heart into the custom-made cannulation base containing 50 milliliters of Tyrode buffer at 4 degrees Celsius [1]. Insert the aortic end into the cannula custom-made from a 20-gauge needle [2-TXT].
2.2.1. Talent transferring the heart into the custom-made cannulation base containing 50 mL of Tyrode buffer
2.2.2. Talent inserting the aortic extremity into the cannula custom-made from a 20-gauge needle  TXT: Refer to Supplementary File 1 for the cannula design.

2.3. Using a 4/0 silk suture, tie 2 cannulation knots, placing the first knot in the indentation distal to the tip of the cannula and the second knot before the brachiocephalic trunk [1]. Using a 1-milliliter syringe filled with Tyrode solution at room temperature, slowly apply the solution [2]. Verify that the coronary tissue clears to confirm good cannulation [3]. Transfer the heart into the Langendorff system by suspending it vertically at the centre of the chamberand allow it to stabilize for 30 minutes [4].
2.3.1. Talent tying 2 cannulation knots with a 4/0 silk suture at the specified positions.
2.3.2. Talent slowly applying Tyrode solution with a 1-milliliter syringe
2.3.3. Talent verifying that the coronary tissue clears
2.3.4. Talent transferring the heart into the Langendorff system
Author: How is verification done?
3.  Heart Stabilization and Electrode Placement
Demonstrator: Click here to enter name of demonstrator(s)

3.1. With the perfusion pump initially set to 3 milliliters per minute, verify that coronary perfusion pressure remains between 60 and 110 millimeters of mercury [1]. If pressure falls below 60 millimeters of mercury and the heart becomes pale and flaccid, slightly increase the pump flow rate [2]. If it exceeds 110 millimeters of mercury, slightly decrease the flow rate [3]. 
3.1.1. Talent verifying that the coronary pressure remains between 60 and 110 millimeters of mercury
3.1.2. Talent slightly increasing the perfusion pump flow rate 
3.1.3. Talent slightly decreasing the perfusion pump flow rate 

3.2. Place the heart in a frontal position to obtain a full-frontal view in the camera [1]. Adjust the position until both atria are visible in the camera [2].

3.2.1. Talent placing the heart in a frontal position in front of the camera
3.2.2. SCREEN: Full-frontal camera view of the heart with both atria visible
Author: Will the shot 3.2.2 be shown through camera?
Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page: https://review.jove.com/account/file-uploader?src=22040568
3.3.  Gently place the platinum electrodes superficially on the top of the right atrium at the pacemaker node [1]. Using the camera feed as a guide, bring the electrodes into the field of view and position the electrode without obstructing the right atrium [2]. Slowly advance the electrodes until they contact the atrial tissue without compressing the right atrium [2]. 
3.3.1. CU: Talent gently placing the platinum electrodes superficially on the top of the right atrium at the pacemaker node 
3.3.2. SCREEN: Electrodes being brought into the field of view and positioned without obstructing the right atrium
3.3.3. SCREEN: Electrodes being advanced until they contact the atrial tissue


4. Pacing Protocol and Video Recording
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Launch the monitoring and pacing application [1] and turn on the acquisition card [2]. Set the stimulus amplitude to 2 volts, the frequencies to 420, 540, and 720 pulses per minute, and the square-pulse duty cycle to 7 milliseconds [3]. 
4.1.1. SCREEN: Monitoring and pacing application being launched.
4.1.2. Talent turning on the acquisition card.
4.1.3. SCREEN: Stimulus amplitude being set to 2 volts. Frequencies being set to 420, 540, and 720 pulses per minute. Square-pulse duty cycle being set to 7 milliseconds.

4.2. Beginning with the lowest frequency, apply each viability stimulation for 20 seconds, followed by a 20-second recovery period [1]. Close the chamber door to limit room-light exposure and thermal fluctuations [2]. 
4.2.1. SCREEN: Viability stimulation being applied starting with the lowest frequency
4.2.2. Talent closing the chamber door.

4.3. Apply the pacing protocol using square-pulse trains of 30 seconds followed by 30 seconds without a signal [1]. Set each pacing train to an amplitude of 2 volts, a duty cycle of 7 milliseconds, and a frequency starting at 360 pulses per minute and increasing by 60 pulses per minute at each time point up to 720 pulses per minute [2].
4.3.1. SCREEN: Square-pulse pacing train being applied for 30 seconds followed by the 30-second signal-free period
4.3.2. SCREEN: Amplitude being set to 2 volts. Duty cycle being set to 7 milliseconds. Frequency being set to 360 pulses per minute and being increased by 60 pulses per minute at each time point up to 720 pulses per minute

4.4. Continuously record videos of the dynamics of the heart’s frontal view in AVI format using the camera acquisition software [1]. Record a 20-second video of each pacing train, beginning 5 seconds after pacing starts [2]. Simultaneously record the applied pacing train in XLS file format for each recorded video using the monitoring and pacing application and the camera acquisition software [3].
4.4.1. SCREEN: Camera acquisition software recording the dynamics of the heart’s frontal view in .avi format
4.4.2. SCREEN: A 20-second video being recorded beginning 5 seconds after pacing starts
4.4.3. SCREEN: Applied pacing train being recorded in .xls format simultaneously with the corresponding video

4.5. Verify heart viability by comparing the first video recorded before the stimulation protocol with the second video recorded after the protocol [1]. Following verification of heart viability, the recorded videos were processed to quantify cardiac mechanical dynamics and evaluate the heart’s response to stimulation [2].
4.5.1. SCREEN: First video recorded before the stimulation protocol being compared with the second video recorded after the protocol
4.5.2. SCREEN: Cardiac mechanical dynamics and the heart’s response to stimulation being quantified from the recorded videos



Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 134
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The average heart rate remained unchanged after the stimulation protocol, with no significant difference between the start and end of the stimulation protocol [1]. The heart showed a clear linear frequency response across stimulation frequencies ranging from 360 to 720 pulses per minute, with the cardiac response increasing proportionally with stimulation frequency [2].
5.1.1. LAB MEDIA: Figure 2B.  Video editor: Please highlight the bars labelled “Start” and “End”
5.1.2. LAB MEDIA: Figure 2C.  Video editor: Please highlight the stimulation frequencies from 360 to 720 PPM on the x-axis, together with their corresponding blue heart-response bars

5.2. Compared with the auxotonic recording data, the ventricular shortening amplitude was significantly higher at 600 pulses per minute [1] and 660 pulses per minute [2].	Comment by Vipasha Sharma: Author: Please check the narration of results of Figure 3B and 3D.
5.2.1. LAB MEDIA: Figure 3B. Video editor: Please highlight the blue and orange bars at 600 along with the double asterisk above them
5.2.2. LAB MEDIA: Figure 3B. Video editor: Please highlight the blue and orange bars at 660 along with the single asterisk above them

5.3. The atrial and ventricular signals showed coordinated responses to the applied pacing [1], with distinct atrial [2] and ventricular events [3]. Their temporal relationship demonstrated a measurable atrioventricular delay [4].

5.3.1. LAB MEDIA: Figure 3D. Video editor: Please highlight the short  ed vertical lines along the bottom of the graph
5.3.2. LAB MEDIA: Figure 3D. Video editor: Please highlight the black atrial peaks
5.3.3. LAB MEDIA: Figure 3D. Video editor: Please highlight the blue ventricular peaks
5.3.4. LAB MEDIA: Figure 3D. Video editor: Please highlight the green labeled as AVD (s) between 0.3 and 0.45

5.4. The atrial signal showed repetitive contractions [1], from which atrial amplitude [2] and the interval between successive atrial contractions were quantified [3].

5.4.1. LAB MEDIA: Figure 3D. Video editor: Please highlight the black atrial peaks
5.4.2. LAB MEDIA: Figure 3D. Video editor: Please highlight the green labeled as AA (u.a.) between 0.07 and 0.18
5.4.3. LAB MEDIA: Figure 3D. Video editor: Please highlight the green labeled as IAT (s) between 0.21 and 0.39
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