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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?  Enter Yes or 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. If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye. 
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?  Enter Yes or No.
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. 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. 

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

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

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or 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:  21
Number of Shots:  52 

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. 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 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
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 30 or fewer words.

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. 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: 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. 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.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Wisconsin-Madison.


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. Preparation of Zebrafish
2.1. Begin by collecting the embryos obtained from the breeding of the desired transgenic lines [1]. Keep the embryos at 28 degrees Celsius in a Petri dish filled with E3 (E-3) fish medium [2].
2.1.1. WIDE: Talent collecting the embryos.
2.1.2. Talent placing the embryos in the petri dish containing fish medium.

2.2. Use a bore glass needle mounted onto a micromanipulator and connected to a pico-injector to inject 30 picograms of alpha-bungarotoxin mRNA into the yolk of one-or two-cell stage embryos to immobilize the fish [1].
2.2.1. SCOPE: mRNA being injected into the embryos.

2.3. Keep the eggs at 28 degrees Celsius in a Petri dish filled with E3 medium [1] and transfer the eggs every 24 hours to a new dish containing fresh E3 medium until imaging [2].
2.3.1. Talent placing the embryos in the petri dish containing fish medium.
2.3.2. Talent transferring the embryos to a new dish containing fresh medium.

2.4. To prevent pigment formation, if the zebrafish background is not albino, transfer fish at 24 hours post-fertilization to a new dish containing E3 medium with 0.2 millimolar tyrosinase inhibitor-1-phenyl-2-thiourea [1].
2.4.1. Talent transferring the fish into a new dish contains E3 with 0.2 mM tyrosinase inhibitor-1-phenyl-2-thiourea.
3. Fluorinated Ethylene Propylene Tubes Preparation
3.1. To straighten the fluorinated ethylene propylene tube, place the tube in a glass or steel autoclave-safe tubing with the correct inner diameter to fit the polymer tubes [1-TXT] and autoclave at 180 degrees Celsius for 2 hours [2]. Once the tubes reach room temperature, remove the straightened polymer tube [3].
3.1.1. Talent placing the tube in the tubing. TEXT: Tubing diameter: 1.6 or 2.4 mm
3.1.2. Talent placing the tubing in the autoclave.
3.1.3. Talent removing the tube from the tubing.

3.2. For cleaning the tube, use a 50-milliliter syringe to flush the tube twice with 1 molar NaOH [1]. Cut the tube to the size of a 50-milliliter centrifuge tube [2], place in a centrifuge tube filled with 0.5 molar NaOH [3], and ultrasonicate for 10 minutes [4].
3.2.1. Talent flushing the tube with 1M NaOH.
3.2.2. Talent cutting the tube.
3.2.3. Talent placing the cut tubes in the centrifuge tube.
3.2.4. Talent placing the centrifuge tube in the sonicator.

3.3. Flush the fluorinated ethylene propylene tube with double-distilled water followed by 70% ethanol [1]. Transfer tubes to a fresh centrifuge tube containing 70% ethanol [2] and ultrasonicate for 10 minutes [3].
3.3.1. Talent flushing the tubes with double-distilled water or 70% ethanol.
3.3.2. Talent placing the tubes in 70% ethanol-containing tube.
3.3.3. Talent placing the centrifuge tube in the sonicator.

3.4. After ultrasonication, flush the tube for the last time with double-distilled water [1] and store it in a centrifuge tube containing double-distilled water [2].
3.4.1. Talent flushing the tubes with double-distilled water.
3.4.2. Talent placing the tubes in the centrifuge tube containing double-distilled water.
4. 2% Agarose Dish and Embedding Media Preparation
4.1. After dissolving low melting point agarose in E3 medium, pour the melted agarose in a glass or plastic Petri dish to make a 1 to 2-millimeter coat [1]. Once the agarose is solidified, gently pour the E3 medium on top of the agar to prevent drying [2]. 
4.1.1. Talent pouring melted agarose in the petri dish.
4.1.2. Talent pouring E3 medium on the solidified agarose.

4.2. Seal the plate with paraffin film [1] and store at 4 degrees Celsius [2]. Thaw the stock solution of tricaine [3] and add 0.02% tricaine to E3 medium to use as embedding medium [4].
4.2.1. Talent sealing the plate with paraffin film.
4.2.2. Talent placing the sealed plate in the refrigerator.
4.2.3. Thawed/melted tricaine solution.
4.2.4. Talent adding tricaine to E3 medium.
5. Sample Mounting
5.1. Use a disposable glass pipette to transfer fish to the embedding medium [1]. Verify that the fish has stopped moving and the heart is beating at a similar speed compared to the control [2]. Cut the fluorinated ethylene propylene tube to the ideal length with a razor blade [3].
5.1.1. Talent transferring the fish to the embedding medium.
5.1.2. SCREEN: Fish movement stopping and heart is beating steadily.
Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19136053
5.1.3. Talent cutting the tube.

5.2. Prepare a syringe with a blunt end cannula [1]. Fill the syringe with air [2], then mount the tube onto the needle [3] and gently flush out any remaining water by emptying the syringe [4].
5.2.1. Talent preparing a syringe with a blunt end cannula.
5.2.2. Talent pulling the plunger of a syringe.
5.2.3. Talent mounting the tube onto the needle.
5.2.4. Talent pushing the plunger, and the water is coming out.

5.3. Next, fill the fluorinated ethylene propylene tube mounted on a syringe with media [1]. Insert an embryo in the tube, keeping the fish head close to the tube end, avoiding bubble formation [2-TXT]. Using a razor blade, carefully cut the tube at the edge of the blunt end cannula or needle [3].
5.3.1. Talent filling the tube with media.
5.3.2. SCOPE: Embryo being pulled in the tube. TEXT: Discard the bubble containing sample.
5.3.3. Talent cutting the tube at the edge of the blunt end cannula or needle.

5.4. After discarding any liquid on the top of the agar-coated dish, plunge the tube straight into the agar [1]. Rotate the tube and take it out to release the plug from the agarose bed [2]. Verify the presence of the agar plug at the end of the tube [3].
5.4.1. Talent inserting the tube in the agar-coated dish.
5.4.2. Talent rotating the tube and taking the tube out of the agar-coated dish.
5.4.3. SCOPE: Tube with the agar plug.

5.5. For long-term imaging, cut 3 to 5 holes into the tube at each cardinal direction at least 5 millimeters above the end of the fish by placing a razor blade perpendicular to the axis of the tube [1] and make an incision into the tube at 30 degrees until reaching the mounting media [2]. Then, make a second incision at 180 degrees to create a hole [3].
5.5.1. SCOPE: The razor blade is positioned perpendicular to the axis of the tube.
5.5.2. SCOPE: The incision is made into the tube at 30 degrees.
5.5.3. SCOPE: The incision is made into the tube at 180 degrees.

5.6. Transfer the mounted embryo into a 1.5-milliliter microcentrifuge tube containing embedding media until ready to image [1].
5.6.1. Talent placing the mounted embryo in a 1.5 mL microcentrifuge tube containing embedding media.
6. Sample Positioning
6.1. Mount the tube in the sample holder [1] and fill the imaging chamber with embedding media [2]. Place the sample holder on the stage with the sample dipping into the chamber [3]. 
6.1.1. Talent placing the tube in the sample holder.
6.1.2. Talent filling the imaging chamber with embedding media.
6.1.3. Talent placing sample holder on the stage with the sample dipping into the chamber.

6.2. Check the health of embedded fish by visually assessing the heart rate and if the heartbeat is too slow, discard the fish [1]. Rotate the fish so that both eyes are in the focal plane and always use the same sample position for reproducible imaging [2]. 
6.2.1. The fish breathing steadily.
6.2.2. SCREEN: Fish being rotated and eyes being focused.

6.3. Then, rotate the fish approximately 50 to 100 degrees clockwise for 24 hours post-fertilization imaging [1] and approximately 20 to 30 degrees counterclockwise for 48 post-fertilization imaging [2].
6.3.1. SCREEN: Fish being rotated at 50 to 100 degrees clockwise.
6.3.2. SCREEN: Fish being rotated at 20 to 30 degrees counterclockwise.
7. Image Acquisition and Processing
7.1. When the fish has adapted to the laser power, select the illumination side that gives the best image quality [1]. At each z-plane, record 4 to 5 heartbeats at 300 frames per second or more [2].
7.1.1. SCREEN: The illumination side being selected.
7.1.2. SCREEN: Heartbeat data being recorded.

7.2. To record the beating heart, move the sample stepwise through the light sheet and use a z-spacing of 1 to 2 micrometers to cover the entire depth of the heart [1]. Load the 4D (4-D) file into a 3D rendering software to explore the data and generate movies of the rendered zebrafish heart [2].
7.2.1. SCREEN: Sample being moved and z-spacing indicated with a cursor.
7.2.2. SCREEN: The 4D file being loaded in the 3D rendering software.



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



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. Current word count: 082. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
8. Results: Imaging of the Developing Heart
8.1. At 48 hours post-fertilization, the heart has just undergone looping and has two chambers, the ventricle, and the atrium but has yet to develop valves [1]. The different heart structures such as ventricle, atrioventricular canal, atrium [2], inflow tract, and outflow track are easily distinguishable [3].
8.1.1. LAB MEDIA: Figure 5
8.1.2. LAB MEDIA: Figure 5a Video editor: Please emphasize the ventricle, AVC, and atrium indicated by white arrows. 
8.1.3. LAB MEDIA: Figure 5b Video editor: Please emphasize the inflow and outflow tracks indicated by the white arrow and white dashed arrow, respectively.

8.2. The data indicated precise beating and revealed complex interactions between the heart’s two cell layers, the myocardium, a single-cell muscle layer contracting and generating force [1], and the endocardium, a single cell layer connecting the heart to the heart vasculature [2].
8.2.1. LAB MEDIA: Figure 5c Video editor: Please emphasize the outer red-colored linings and area in the images.
8.2.2. LAB MEDIA: Figure 5b Video editor: Please emphasize the inner cyan-colored area in the images.




Conclusion
9. [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.
9.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. 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?
9.3. 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.


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.
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