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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. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare.
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:  07
Number of Shots:  11

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.
What are the current experimental challenges?
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.

CONCLUSION:

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at (insert Institutional Name)	Comment by Sulakshana Karkala: AUTHORS: Please specify the institute which approved the study. Also confirm the name of the Ethics committee. 


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. 
NOTE: Scripted from author provided footage
2. Assessment of Zebrafish Embryo Heart Dynamics via Image-Based Motion Analysis
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, record videos of zebrafish embryos at 96 hours post in uncompressed formats to allow accurate analysis of cardiac motion dynamics [1-TXT]. 
2.1.1. FILE: 1st.mp4 	00:00-00:16 
TXT: Frame rate: 30 fps
2.2. Sequentially click on File,  Open  then choose the AVI (A-V-I)  file in ImageJ (Image-J)  to import the videos [1-TXT]. Use Analyze then click on Set Scale, input the known field diameter and enable the Global option to apply the scale across all measurements [2].
2.2.1. FILE: 2nd.mp4 	00:00-00:14
TXT: If needed, convert to image stack
2.2.2. FILE: 2nd.mp4 00:23-00:35
2.3. Use the ROI (R-O-I) tools to mark the long and short ventricular axes during end-systole and end-diastole [1].
2.3.1. FILE: 2nd.mp4 00:45-00:51, 00:58-01:02, 01:13-01:16
2.4. Then determine the ventricular surface area using the ellipse approximation formula [1]. Estimate the ventricular volume at end-diastole and end-systole using the ellipsoid volume formula [2].
2.4.1. FILE: 3rd.mp4 00:00-00:15
Video Editor: Please  Highlight the top formula VA = ((D_L - D_S)/2) &#215; π and the values of VAS and VAD 
2.4.2. FILE: 3rd.mp4 00:00-00:15
Video Editor: Please  Highlight the middle formula VV = (1/6) &#215; π &#215; D_L &#215; D_S² and the values of VVS and VVD
2.5. Now, calculate the fractional area change and fractional shortening [1]. Then determine the stroke volume SV (S-V) and Ejection Fraction EF (E-F) [2].
2.5.1. FILE: 3rd.mp4 00:00-00:15
Video Editor: Please  Highlight the formulae 
FPP (%) = ((VAD - VAS) / VAD) &#215; 100 and 
FS (%) = ((D_L - D_S) / D_L) &#215; 100
2.5.2. FILE: 3rd.mp4 00:00-00:15
Video Editor: Please  Highlight the formulae 
SV= VVD=VVS= 367039 µL and 
EF (%) = (SV / VVD) &#215; 100

2.6. For automated analysis, launch the  ZembryoAnalyzer (Z-Embryo-Analyzer) software and click on File then Open Video to import the desired video [1]. Click on the Detect Heart button to allow the software to automatically locate the region of interest based on brightness fluctuations across video frames [2-TXT]. 
2.6.1. FILE: 4th.mp4 	00:00-00:02
2.6.2. FILE: 4th.mp4 	00:02-00:30
TXT: Adjust region manually if needed
2.7. Let the software analyze brightness changes within the detected region of interest to estimate heart rate then calculate cardiac output [1-TXT]. 
2.7.1. FILE: 4th.mp4 00:31-00:55 TXT: Export heart rate and corresponding intensity plots





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: 130.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. The average ventricular area in zebrafish embryos at 96 hours post fertilization was significantly higher at end-diastole compared to end-systole [1]. The average ventricular volume in zebrafish embryos at 96 hours post fertilization was significantly higher at end-diastole compared to end-systole [2].
3.1.1. LAB MEDIA: Figure 2A and C. Video editor: Highlight the red violin plot labelled "EDA" in 2A
3.1.2. LAB MEDIA: Figure 2B and B . Video editor: Highlight the red violin plot labelled "EDA" in 2 B 
3.2. In healthy zebrafish embryos, the average stroke volume was 0.213 nanoliters [1], cardiac output was 27.8 nanoliters per minute [2], and ejection fraction was 41.99 percent [3].
3.2.1. LAB MEDIA: Figure 3 Video Editor: Please highlight 3D
3.2.2. LAB MEDIA: Figure 3 Video Editor: Please highlight 3A
3.2.3. LAB MEDIA: Figure 3 Video Editor: Please highlight 3C
3.3. In healthy zebrafish embryos, the average fractional area change was 61.2 percent [1], and fractional shortening was 44.5 percent [2].
3.3.1. LAB MEDIA: Figure 4 	Video Editor: Please highlight A
3.3.2. LAB MEDIA: Figure 4	Video Editor: Please highlight B
3.4. Cadmium-exposed embryos exhibited abnormal cardiac morphology with enlarged ventricles and pericardial edema [1].
3.4.1. LAB MEDIA: Figure 5 	Video Editor: Please highlight A

3.5. In cadmium-exposed embryos, stroke volume was significantly lower than in controls [1], cardiac output was diminished [2], and heart rate was reduced [3].
3.5.1. LAB MEDIA: Figure 5B. Video editor: Highlight the yellow violin plot labelled "Cd²⁺" 
3.5.2. LAB MEDIA: Figure 5C. Video editor: Highlight the yellow violin plot labelled "Cd²⁺" 
3.5.3. LAB MEDIA: Figure 5D. Video editor: Highlight the yellow violin plot labelled "Cd²⁺" 
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