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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 (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?  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. 

☐ 	Author interview statement opt out. Statements removed completely.

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:  24
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.

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. 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.  
1.7.1. 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. Animal studies are carried out following procedures approved by the institutional animal care and use committee (IACUC) of Albert Einstein College of Medicine. 

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 10% Cholesterol-enriched Diet for Acute Cholesterol Surplus
2.1. To begin, weigh 4 grams of commercial dry food diet for zebra fish larvae into two 25-milliliter glass beakers, one for the Normal Diet and the other for the 10% high cholesterol diet, or HCD [1].
2.1.1. WIDE: Establishing shot of talent adding food to flasks. 

2.2. Weigh 0.4 grams of Cholesterol in a 10-milliliter glass beaker [1] and cover the beaker with foil [2].
2.2.1. Talent weighing the cholesterol powder in a beaker.
2.2.2. Talent covering the beaker with a foil.

2.3. [bookmark: _Hlk64586405]In a fume hood, measure 5 milliliters of diethyl ether using a 10-milliliter syringe with a 20-gauge needle [1], then add the diethyl ether to the normal diet beaker [2] and immediately mix it with the dry food using a spatula [3].
2.3.1. Talent measuring diethyl ether. 
2.3.2. Talent adding the diethyl ether to the beaker containing normal diet.
2.3.3. Talent mixing the mixture using spatula.

2.4. Measure another 5 milliliters of diethyl ether using the same syringe and needle [1] and add it to the HCD containing beaker [2]. Mix immediately by aspirating up and down with the syringe [3]
2.4.1. Talent measuring diethyl ether. 
2.4.2. Talent adding the diethyl ether to the beaker containing HCD.
2.4.3. Talent aspirating the mixture using syringe.

2.5. Quickly add the cholesterol solution to the HCD beaker [1] and immediately mix it with a spatula until the solution is uniform [2]. Leave beakers in the hood for up to 24 hours to completely evaporate the diethyl ether [3].
2.5.1. Talent adding cholesterol solution to the HCD beaker.
2.5.2. Talent mixing the solution with spatula.
2.5.3. Talent incubating the beaker in the fume hood.

2.6. On the next day, grind the diets into fine particles using a pestle and mortar [1]. Transfer each diet to a small, labeled plastic bag or to a 50-milliliter centrifuge tube [2] and store them at 20 degrees Celsius [3].
2.6.1. Talent grinding up GPAS using mortar and pestle.
2.6.2. Talent transferring the GPAS powder to tube.
2.6.3. Talent storing the tube at 20 degrees.

3. NASH Induction with Short-term Larvae Feeding with Cholesterol-enriched Diet – Static Conditions
3.1. Set up transgenic fish lines on Day -1 [1]. On day zero, collect eggs in a mesh strainer after the fish have spawned [2].
3.1.1. Establishing shot for setting up transgenic fish lines.
3.1.2. Talent collecting eggs in a mesh container.

3.2. Using a wash bottle with E3 (E-three), rinse the eggs thoroughly [1-TXT] and carefully transfer them to 10-centimeter Petri dishes with E3 medium [2].
3.2.1. Talent rinsing the eggs with E3. TEXT: E3-Embryo water 
3.2.2. Talent transferring the eggs to petri dish containing E3 medium.

3.3. Clean the plates of all debris that might have accumulated in the breeding boxes, including any dead or unfertilized eggs, to avoid uncontrolled growing of microorganisms and consequent defects on larvae development [1]. 
3.3.1. Talent cleaning the plates of all debris.

3.4. Divide the eggs at a density of 70 or 80 eggs per dish containing 25 milliliters of E3 [1]. On Day 1, check and clean dead embryos or embryos with developmental defects under a dissection scope equipped with a transillumination base [2].
3.4.1. Talent dividing the eggs in petri dish.
3.4.2. SCOPE: Talent checking and cleaning dead and defective embryos.

3.5. On Day 5, combine larvae from all the dishes in a 15-centimeter Petri dish [1], and add E3 without methylene blue [2]. Divide larvae in the feeding boxes [3] and feed them as described in the text manuscript [4].
3.5.1. Talent combining all the larvae in a common dish.
3.5.2. Talent adding E3 to the petri dish.
3.5.3. Talent dividing the larvae.
3.5.4. Talent feeding the larvae.

3.6. Keep larvae in an incubator at 28 degrees Celsius in a dark-light cycle [1] and feed them twice a day from Day 5 to Day 12 [2].
3.6.1. Talent keeping the larvae in incubator.
3.6.2. Talent feeding the larvae.

3.7. Aspirate any food debris daily, as well as 90 to 95% of the medium, using a vacuum system attached to a 1-milliliter pipette tip [1]. Next carefully pour new E3 without methylene blue into one corner of the feeding box to avoid damaging the larvae [2].
3.7.1. Talent aspirating food debris and old medium using vacuum system.
3.7.2. Talent pouring new E3 without methylene blue to the plate.

4. Collection of 13 Days Post-fertilization Larvae from Feeding Boxes
4.1. On Day 13, prepare collection dishes according to the number of experimental conditions that were set up [1]. Pour enough E3 without methylene blue to cover the bottom of each dish [2], then carefully using the vacuum system aspirate the water from the feeding boxes [3].
4.1.1. Establishment of a shot of preparation of collection dishes.
4.1.2. Talent pouring E3 without methylene blue to each dish.
4.1.3. Talent aspirating water from feeding boxes using vacuum system.

4.2. When water level starts to get low, slowly lift the feeding box to make larvae swim to one of the corners [1], then aspirate in the opposite direction [2].
4.2.1. Talent lifting the feeding box.
4.2.2. Talent aspirating in opposite direction. 

4.3. Once only about 20 to 30 milliliters of liquid remain, carefully decant larvae into the prepared collection Petri dish [1]. Place the labeled tape from the feeding box on the lid of the dish [2]. 
4.3.1. Talent decanting the larvae into the collection dish.
4.3.2. Talent transferring the label tape from feeding box to the lid of collection dish.

5. Non-invasive Confocal Imaging Using the Zebrafish Wounding and Entrapment Device for Growth and Imaging (zWEDGI)
5.1. On a fluorescent stereomicroscope, screen the anesthetized larvae for desired fluorescent markers [1]. 
5.1.1. SCOPE: Larvae with fluorescent markers. 

5.2. Under the stereomicroscope, add 1x Tricaine-E3 into the chambers of the wounding and entrapment device [1]. Remove air bubbles from the chambers and the restraining channel using a P200 micropipette [2]. Remove all excess 1x Tricaine-E3, leaving only enough volume to fill the chambers [3].
5.2.1. SCOPE: Addition of Tricaine-E3.
5.2.2. Talent removing air bubbles from the chambers using pipette.
5.2.3. Talent removing excess Tricain-E3 from the chambers.

5.3. Transfer an anesthetized larva into the loading chamber of the wounding and entrapment device [1] and position it for imaging of the left lobe using an eyelash tool [2].
5.3.1. Talent transferring the larva into loading chamber.
5.3.2. SCOPE: Talent positioning the larva using eyelash tool.

5.4. Image the morphology of all the required cells in the livers of the larva under a confocal microscope using the parameters mentioned in the text manuscript [1].
5.4.1. Talent imaging the liver cells.

6. [bookmark: _Hlk64595483]Immune Cell Recruitment Analysis
6.1. Open the Fiji software [1]. In the Plugins menu, select Bio-formats followed by Bio-formats Importer and tick the Split channels option to open the image file [2].
6.1.1. Talent at the computer opening Fiji.
6.1.2. SCREEN: Opening of the image file.m 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=19049433

6.2. Create a ROI surrounding the larval liver and measure the liver area [1]. Create a second ROI including the liver area and 75 micrometers of the surrounding area [3].
6.2.1. SCREEN: ROI surrounding liver created and liver area measured.
6.2.2. SCREEN: Second ROI created.

6.3. In the Plugins menu, select the Analyze option followed by Cell Counter and count the immune cells inside the Recruitment area [1]. Record the number of recruited immune cells on a spreadsheet [2].
6.3.1. SCREEN: Counting immune cells.
6.3.2. SCREEN: Recording number of recruited immune cells on a spreadsheet.

6.4. Calculate neutrophil, macrophage, and T-cell densities by normalizing the number of immune cells per liver area [1].
6.4.1. SCREEN: Calculating neutrophil, macrophage, and T-cell densities.




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. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

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.
Click here to list 1 or 2 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: 189. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Analysis of Liver Steatosis, Liver Size, Hepatocytes and Nuclei Morphology, Hepatic Vasculature, and Immune Cell Landscape
7.1. HCC zebrafish larvae fed with a normal diet show no hepatic steatosis, as measured by Oil Red O staining [1-TXT]. However, HCC larvae fed with a high cholesterol diet show a significant increase in hepatic steatosis [2].
7.1.1. LAB MEDIA: Figure 2C. TEXT: HCC- Hepatocellular Carcinoma
7.1.2. LAB MEDIA: Figure 2D. 

7.2. After 8 days of exposure to a cholesterol surplus, liver enlargement was observed in HCC larvae [1]. To assess hepatomegaly, evaluation of the liver area [2], liver surface area [3], and liver volume were performed [4].
7.2.1. LAB MEDIA: Figure 3A.
7.2.2. LAB MEDIA: Figure 3B.
7.2.3. LAB MEDIA: Figure 3C.
7.2.4. LAB MEDIA: Figure 3D.

7.3. Hepatocyte area [1], as well as the nuclear area [2] and nuclear to cytoplasmic ratio, was increased in non-alcoholic steatohepatitis-associated HCC [3]. A significant decrease in nuclear circularity was also observed in the high fat diet fed HCC group [4].
7.3.1. LAB MEDIA: Figure 4A, 4B, and 4D. 
7.3.2. LAB MEDIA: Figure 4C and 4E.
7.3.3. LAB MEDIA: Figure 4F.
7.3.4. LAB MEDIA: Figure 4G. 

7.4. A greater incidence of micronuclei in the HCC larvae fed with a high cholesterol diet was observed using the H2B-mCherry (H-two-B-m-cherry) marker [1]. 
7.4.1. LAB MEDIA: Figure 4H.

7.5. Hepatic vasculature evaluation showed a significant increase of vessel density in HCC larvae fed with a high cholesterol diet [1].
7.5.1. Figure 5.

7.6. Infiltration of macrophages [1] and neutrophils occured in both HCC and HCC fed with HCD [2], which was assessed by quantification of neutrophils or macrophages in the liver and vicinity, which showed a significant increase in number and density [3].
7.6.1. LAB MEDIA: Figure 6A, 6C. Video editor focus on the purple stained cells in Figure 6A and then gradually on the Figure 6C.
7.6.2. LAB MEDIA: Figure 6A, 6F. Video editor focus on the yellow stained cells in Figure 6A and then gradually on the Figure 6F. 
7.6.3. LAB MEDIA: Figure 6B, 6D, 6E, 6G and 6H. Video editor focus on the black box in Figure 6B and then gradually on the graphs.

7.7. A significant decrease in T-Cell density and overall number was observed in HCC larvae fed with HCD [1].
7.7.1. LAB MEDIA: Figure 6I-6K.



Conclusion
8. [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.
8.1. 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?
8.2. 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?
8.3. 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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