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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No.  


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes, all done.

3. Filming location: Will the filming need to take place in multiple locations?   No.

Current Protocol Length

Number of Steps:  6
Number of Shots:  12

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Ji-One Kang: The significance of our protocol is that the electrocardiogram measurement can be performed with great sensitivity in a small mouse that has been manipulated genetically or pharmacologically.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.2. Ji-One Kang: The protocol is advantageous in that it is simple, fast, inexpensive, and sensitive. Additionally, it can be performed on small mice, even neonates.

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

OPTIONAL: 

1.3. Ji-One Kang: We believe that this method would contribute to the understanding of unexplored reasons of arrhythmia in the cardiovascular area. 

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


Introduction of Demonstrator on Camera

1.4. Ji-One Kang: Demonstrating the procedure will be Tae Woong Ha from my laboratory.   	Comment by Anastasia Gomez: If you like, you can also add Tae Woong Ha’s position here (postdoc, student, lab technician). So something like “Demonstrating the procedure will be Tae Woong Ha , a postdoctoral fellow from my laboratory.”
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Kyung Hee University.

Protocol

2. ECG Measurement
2.1. Begin by opening the analysis software and setting it up for ECG data acquisition [1]. Go to Setup and Channel Settings and set the Sample Rate to 2000 samples per second. Set the Range to 20 millivolts and the Input Amplifier to 200 Hertz of Low Pass [2]. 
2.1.1. WIDE: Establishing shot of talent at the computer opening the software.
2.1.2. SCREEN: 61583_screenshot_1.mp4. 0:10 – 0:40. Setup and Channel settings clicked, Sample Rate set, Range set, and Input Amplifier set. 
2.2. Next, go to ECG Analysis and ECG Settings, then choose Mouse in the Preset of Detection and Analysis settings. In the Averaging panel, choose to concatenate N consecutive cardiac cycles into a single average signal for Averaging View and Table View [1]. 
2.2.1. SCREEN: 61583_screenshot_1.mp4. 0:41 – 0:55. ECG Analysis and ECG Settings opened, Mouse selected, Averaging panel settings adjusted. 
2.3. In the QTc panel, select the Bazett method, which is defined as the heart rate-corrected value of QT interval [1-TXT].
2.3.1. SCREEN: 61583_screenshot_1.mp4. 0:56 – 1:05. Bazett method selected. TEXT: QTc = QT / (RR/100)0.5; RR interval = 60 / heart rate
2.4. Place the mouse on the precision scale and record its weight [1]. After ensuring that the mouse is properly anesthetized, insert electrodes with acupuncture needles into the right and left forelimbs and the left hindlimb [2]. Fix them with tape, making sure Make sure that electrode depth and position are consistent throughout the experiments [3]. Videographer: This step is difficult and important!
2.4.1. Talent weighing the mouse. 
2.4.2. Talent inserting electrodes. Video Editor: When all electrodes are inserted, label the positive, negative, and ground electrode according to Figure 1. 
2.4.3. Talent fixing an electrode with tape. 
2.5. Connect the other ends of the electrodes by clicking them into the three snap connectors at the other end of the lead wires of the 3-lead bio amplifier cable [1] and inject drugs approximately 3 minutes after the anesthetics [2].
2.5.1. Talent connecting the other ends of the wires. 
2.5.2. [bookmark: _GoBack]Talent injecting drugs. 
2.6. Ten minutes after administering anesthetics, begin recording the ECG [1]. Once the recording is completed, use the ECG data from 12 to 17 minutes after injection of anesthetics for analysis [2]. When finished, carefully remove the electrodes [3].
2.6.1. Talent starting the recording. Video Editor: Authors have also submitted screen capture footage for this. 61583_screenshot_1.mp4. 1:06 – 1:11. 
2.6.2. Talent observing the recording on the screen. 
2.6.3. Talent removing the electrodes. 







Results
3. Results: ECG Measurements in Mice Treated with Agonists and Antagonists of the Autonomic Nervous System 
3.1. To determine whether this noninvasive ECG measurement reflects the influence of autonomic modulation on the cardiac conduction system, normal Balb-c mice were challenged with agonists and antagonists of the autonomic nervous system [1].
3.1.1. LAB MEDIA: Figure 4. 
3.2. Compared to vehicle-control, heart rate increased significantly in atropine- and isoprenaline-treated mice [1] and fell with carbachol [2]. In addition, the QTc interval rose in atropine- and isoprenaline-treated mice [3] and decreased in carbachol-treated mice [4].
3.2.1. LAB MEDIA: Figure 4, just the heart rate graph. Video Editor: Emphasize the red dots for atropine and isoprenaline.
3.2.2. LAB MEDIA: Figure 4, just the heart rate graph. Video Editor: Emphasize the red dots for carbachol.
3.2.3. LAB MEDIA: Figure 4, just the QTc interval graph. Video Editor: Emphasize the red dots for atropine and isoprenaline.
3.2.4. LAB MEDIA: Figure 4, just the QTc interval graph. Video Editor: Emphasize the red dots for carbochol.
3.3. Representative Chart Views and Averaging Views for the ECG signals in atropine-, carbachol-, and vehicle-treated mice are shown here [1].
3.3.1. LAB MEDIA: Figure 5. 



Conclusion
4. [bookmark: _Hlk27388131]Conclusion Interview Statements

4.1. Ji-One Kang: When attempting this protocol, the most important thing is to ensure that the ECG electrodes are securely inserted throughout the experiment. Perform multiple preliminary experiments until the ECG signals are stable and consistent.

4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.4.2, 2.4.3.

4.2. Ji-One Kang: Our previous publications with mice confirmed ECG variations that had been reported in human genetic studies, which supports the utility of this method in cardiovascular research areas such as arrhythmia. 

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