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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?  No  

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

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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 


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


Current Protocol Length

Number of Steps:  18
Number of Shots:  30

Introduction

1. Introductory Interview Statements

1.1. [bookmark: _Hlk70955323]Sebastian Clauss: Analysis of large ECG-datasets, especially when you screen for any arrhythmia, is very challenging and labor intensive. Our semi-automated approach allows for much faster and more convenient screening for arrhythmias in mice [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.4.2, 3.8.2.

1.2. Philipp Tomsits: This semi-automated approach leads to more accurate results [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: Figure 5 and 6.


Introduction of Demonstrator on Camera

1.3. Sebastian Clauss: Demonstrating the procedure will be Aparna Chivukula, a PhD-Student from my laboratory [1][2].   
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.4. 

Protocol
2. Analysis of Basic ECG Parameters
2.1. Begin by analyzing basic ECG parameters [1]. Click on Subject Setup or Channel Details to select any of the derived parameters [2].
2.1.1. WIDE: Establishing shot of talent at the computer. Videographer: Obtain a few shots of talent clicking the mouse to use as b-roll throughout the video.  
2.1.2. LAB MEDIA: 62386_screenshot_1.mkv. 00:00-00:50.

2.2. As mice follow a circadian rhythm, analyze two resting ECGs per day, one at daytime and one at night-time to control for circadian effects, selecting suitable times depending on the light on or off cycle in the animal facility [1]. 
2.2.1. LAB MEDIA: 62386_screenshot_2.mkv. 00:00-00:30. Video editor: Speedup the video and play.

2.3. Select a section of the ECG with good signal quality and stable heart rate in the heart rate trend graph within a defined reasonable timeframe around this time point [1].
2.3.1. LAB MEDIA: 62386_screenshot_3.mkv. 00:07-00:14, 00:27-00:54, and 01:01-01:28. Video editor: Align the three sections of the video footage and then speedup to play.

2.4. Confirm the accuracy of the validation marks or adjust manually in 20 consecutive QRS (Q-R-S) complexes [1] and add missing validation marks [2].
2.4.1. LAB MEDIA: 62386_screenshot_4.mkv. 00:17-00:28. Video editor: Speedup the video and play.
2.4.2. LAB MEDIA: 62386_screenshot_4.mkv. 00:28-01:10. Video editor: Speedup the video and play.

2.5. For further calculations and visualizations, mark the lines containing the values of these 20 consecutive QRS complexes in the Derived Parameter List [1] and copy to a spreadsheet or statistics software [2].
2.5.1. LAB MEDIA: 62386_screenshot_5.mkv. 00:05-00:14. Video editor: Speedup the video and play.
2.5.2. LAB MEDIA: 62386_screenshot_5.mkv. 00:14-00:33. Video editor: Speedup the video and play.

3. Arrhythmia Detection: A Simplified Manual Approach Using Data Insights
3.1. Open Data Insights by clicking on Experiment-Data Insights and observe the Search panel at the top, then display the Results panel [1].
3.1.1. LAB MEDIA: 62386_screenshot_6.mkv. 00:03-00:24. Video editor: Speedup the video and play.

3.2. Observe the number of search hits displayed as a histogram in the bottom of the panel. Given that the normal heart rate of a mouse is 500 to 724 beats per minute, define a search rule bradycardia to detect bradycardia [1].
3.2.1. LAB MEDIA: 62386_screenshot_7.mkv. 00:01-00:03.

3.3. Right-click within the search list and select Create New Search to open the Search Entry dialog. Right-click within the white box and select Add New Clause [1]. 
3.3.1. LAB MEDIA: 62386_screenshot_7.mkv. 00:04-00:16.

3.4. Using the dropdown menus and text fields, define the search rule Bradycardia-single as Value less than 500 and click on OK to add this search rule to the list [1]. Apply this search rule by clicking and dragging it to the channel of interest on the left [2]. Videographer: This step is important!
3.4.1. LAB MEDIA: 62386_screenshot_7.mkv. 00:16-00:32.
3.4.2. LAB MEDIA: 62386_screenshot_7.mkv. 00:32-00:45.

3.5. As bradycardia requires more than one long RR (R-R) interval, define an additional search rule Bradycardia to account for this. Click on OK to add this search rule to the list [1]. Apply this search rule by clicking and dragging it to the channel of interest on the left [2]. Videographer: This step is important!
3.5.1. LAB MEDIA: 62386_screenshot_7.mkv. 01:03-01:43. Video Editor: Emphasize Series (Bradycardia-single, 1)>=20
3.5.2. LAB MEDIA: 62386_screenshot_7.mkv. 01:43-02:00. Video editor: Speedup the video and play.

3.6. To confirm bradycardia and to reject false results, review each result manually by left clicking on the waveform [1]. Press STRG+R (S-T-R-G-plus-R) to reject the selected result, which will then disappear from the list [2]. Videographer: This step is important!
3.6.1. LAB MEDIA: 62386_screenshot_8.mkv. 00:07-00:15.
3.6.2. LAB MEDIA: 62386_screenshot_8.mkv. 00:15-00:42. Video editor: Speedup the video and play.

3.7. To define a search rule to detect tachycardia, right-click within the search list and select Create New Search to open the Search Entry dialog [1], then right-click within the white box and select Add New Clause [2].
3.7.1. LAB MEDIA: 62386_screenshot_9.mkv. 00:04-00:08.
3.7.2. LAB MEDIA: 62386_screenshot_9.mkv. 00:08-00:19. Video editor: Speedup the video and play.

3.8. Using the dropdown menus and text fields, define the search rule Tachycardia-single as Value greater than 724 and click on OK to add this search rule to the list [1]. Apply this search rule by clicking and dragging it to the channel of interest to the left [2].
3.8.1. LAB MEDIA: 62386_screenshot_9.mkv. 00:19-00:32.
3.8.2. LAB MEDIA: 62386_screenshot_9.mkv. 00:32-00:40.

3.9. As tachycardia requires more than one short RR interval, define an additional search rule Tachycardia to account for this and click on OK to add this search rule to the list [1]. Apply this search rule by clicking and dragging it to the channel of interest on the left [2].
3.9.1. LAB MEDIA: 62386_screenshot_9.mkv. 00:57-01:24. Video Editor: Emphasize Series (Tachycardia-single, 1)>=20
3.9.2. LAB MEDIA: 62386_screenshot_9.mkv. 01:24-01:30.

3.10. To confirm tachycardia and to reject false results, review each result manually by left clicking on the waveform and use the shortcut STRG+R to reject the selected result [1].
3.10.1. LAB MEDIA: 62386_screenshot_10.mkv. 00:01-00:22. Video editor: Speedup the video and play.

3.11. To detect sinoatrial and atrioventricular blocks, right-click within the search list and select Create New Search to open the Search Entry dialog [1], then right-click within the white panel and select Add New Clause [2]. Videographer: This step is important!
3.11.1. LAB MEDIA: 62386_screenshot_11.mkv. 00:07-00:18. Video editor: Speedup the video and play.
3.11.2. LAB MEDIA: 62386_screenshot_11.mkv. 00:18-00:20.

3.12. Using the dropdown menus and text fields, define the search rule Pause as Value greater than 300 and click on OK to add this search rule to the list [1]. Apply this search rule by clicking and dragging it to the channel of interest to the left [2]. Videographer: This step is difficult and important!
3.12.1. LAB MEDIA: 62386_screenshot_11.mkv. 00:21-00:27.
3.12.2. LAB MEDIA: 62386_screenshot_11.mkv. 00:28-00:50. Video editor: Speedup the video and play.

3.13. To confirm a pause, decide if the pause is a sinoatrial or atrioventricular block, and reject false results, review each result manually by left clicking on the waveform [1], and press STRG+R to reject the selected result, which will disappear from the list of results [2]. Videographer: This step is difficult and important!
3.13.1. LAB MEDIA: 62386_screenshot_11.mkv. 00:59-01:03.
3.13.2. LAB MEDIA: 62386_screenshot_11.mkv. 01:03-01:06.










Results
4. Basic ECG Parameters Over Time in a Drug Intervention Cohort and ECG Traces
4.1. This approach allowed the detection of periods of reduced heart rate, increased atrioventricular [1] and ventricular [2] conduction, as well as altered repolarization in mice treated with a new drug [3].
4.1.1. LAB MEDIA: Figure 5. Video editor focus on the PR interval graph.
4.1.2. LAB MEDIA: Figure 5. Video editor focus on the QRS duration graph.
4.1.3. LAB MEDIA: Figure 5. Video editor focus on the QTc interval graph.

4.2. Furthermore, the protocol was used to determine the time course of arrhythmia occurrence in the form of traces represented at normal sinus rhythm [1], sinus pause [2], three degrees of atrio-ventricular block [3], and atrial fibrillation [4].
4.2.1. LAB MEDIA: Figure 6A.
4.2.2. LAB MEDIA: Figure 6B.
4.2.3. LAB MEDIA: Figure 6C, 6D, and 6E.
4.2.4. LAB MEDIA: Figure 6F.



Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. [bookmark: _Hlk70955422]Philipp Tomsits: Final readouts are manifold and depend on study design and research topic. In atrial fibrillation, total disease burden has been established as a prognostic marker and could be calculated from data the obtained with this protocol [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.13.2.
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