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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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

3. Filming location: Will the filming need to take place in multiple locations?   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 Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  6
Number of Shots:  12

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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. Ji-One: 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. 

REQUIRED: What is the main advantage of this technique?
1.2. Ji-One: The protocol is advantageous in that it is simple, fast, inexpensive, and sensitive as well as affordable in small mice, even neonates.

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.

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

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. Ji-One: The most critical part of this protocol is the insertion of the ECG electrodes under the skin. We recommend multiple preliminary experiments until the ECG signals are stable and consistent. 

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.

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. Ji-One: Demonstrating the procedure will be Tae Woong Ha from my laboratory. Include additional demonstrators as needed.  
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) at Kyung Hee University.

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. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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. 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 2 k/s. Set the Range to 20 millivolts and the Input Amplifier to 200 Hertz of Low Pass [2]. Authors: Does k/s stand for kilo samples per second, or 1000 samples per second? Or something else? 1000 Samples per second is correct.
2.1.1. WIDE: Establishing shot of talent at the computer opening the software.
2.1.2. SCREEN: Setup and Channel settings clicked, Sample Rate set, Range set, and Input Amplifier set. Authors: Will you be able to submit screen capture videos for the SCREEN shots? If so, please upload them to your project page and let me know when you have done so. Yes.
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: 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: 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].
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. 
2.6.2. Talent observing the recording on the screen. 
2.6.3. Talent removing the electrodes. 







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. 
Step 2.4.

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.
Step 2.4.



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. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

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

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each 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.
4.1. Ji-One: (2.4.) The most important thing to remember is again to ensure that the insertion of the ECG electrodes is stable and consistent throughout the experiment.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
4.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
4.3. Ji-One: Our previous publications with mice that confirmed ECG variations that had been reported in human genetic studies support the usefulness of this method in cardiovascular research area, such as arrhythmia.  

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.



 2020, Journal of Visualized Experiments		Page 7 of 9
image1.png




