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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?  Yes  
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.).
3.1.3, 3.1.4, 3.1.5
3.2.1, 3.2.2
3.3.1


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

Authors: There is one shot that involves action being performed on a screen (4.2.1). You can either record the screen for this shot or film the screen directly. If you record the screen, upload the screen-captured video file to your project page https://review.jove.com/account/file-uploader?src=20092228

3. 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: 10/03/2023

When you are ready to submit your video files, please contact our Content Assistant, Utkarsh Khare


Current Protocol Length

Number of Steps:  17
Number of Shots:  43 

Interviews 
1. [bookmark: _Hlk138956231]Video 1: Author Spotlight: Isolating and Analyzing Intestinal Cells of Zebrafish Larvae for Investigating Transcriptomic Aspects of Gastrointestinal Development


What is the scope of your research? What questions are you trying to answer? 
1.1. Maria Alves: Our research aims to investigate the transcriptomic aspects of gastrointestinal development and dysfunction in zebrafish larvae. Here, we provide a method for isolating and analyzing different cell types within the zebrafish intestine, which has potential applications in understanding gastrointestinal health and disease. 	Comment by Sritama  Bose: Authors: While sending your post-shoot notes, please enter the name of the author delivering the statement.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.2, 3.4.1, 3.4.3

What research gap are you addressing with your protocol?

1.2. Naomi Kakiailatu: In recent years, there has been growing interest in exploring the interactions between the Enteric Nervous System and other intestinal cell types during development and disease. Understanding these complex dynamics, using advanced techniques like single-cell RNA sequencing holds the potential to reveal critical insights into enteric neuromyopathies, leading to more precise diagnostics and treatments.	Comment by Sritama  Bose: Authors: While sending your post-shoot notes, please enter the name of the author delivering the statement.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]What advantage does your protocol offer compared to other techniques?
1.3. Naomi Kakiailatu: Using this protocol, we successfully identified various intestinal cell types, including epithelial, stromal, blood, muscle, immune cells, and even enteric neurons and glia, which have not been captured before at this cell stage, using similar approaches. Thus, we provide a reliable technique to study the gastrointestinal composition during development and dysfunction.	Comment by Sritama  Bose: Authors: While sending your post-shoot notes, please enter the name of the author delivering the statement.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.3.1, 4.3.3, 4.5.1



Protocol Videos 
Authors: While capturing shots with a centrifuge or an incubator, ensure the parameters in the display setting of the centrifuge/incubator match those mentioned in the corresponding narration.
Video 2: Obtaining Wildtype and Transgenic Zebrafish Larvae and WildType Whole Larvae Dissociation
Demonstrator: Naomi Kakiailatu
Protocol
Begin by obtaining the wild-type and transgenic zebrafish eggs from the respective breeding setup [1-TXT]. Take a 15-centimeter Petri dish containing HEPES-buffered E3 medium or E3 [2] and collect the appropriate amount of fertilized eggs from the desired zebrafish breeding setup [3-TXT].
WIDE: Talent standing before the breeding setups for wildtype and transgenic zebrafish. TXT: Transgenic zebrafish line used: tg(phox2bb:GFP)
Shot of a 15-cm Petri dish with E3 kept on the workbench.
Talent collects a few WT zebrafish eggs from the breeding tank using baffle and places them in the Petri dish containing E3. TXT: Wild-type zebrafish: 50 eggs; tg(phox2bb:GFP) zebrafish: 300 eggs 
Incubate the fertilized eggs in E3 at 28 degrees Celsius with an appropriate light and dark cycle [1-TXT]. At 1 days post-fertilization or dpf (d-p-f), remove any unfertilized eggs and let the fertilized ones develop until 5 dpf [2]. Select the transgenic zebrafish larvae at 1 dpf [3].	Comment by Sritama  Bose: Authors: The manuscript mentions 28.5 degrees Celsius. Please confirm which one should be used. If 28 is correct, then do you wish to change it in the manuscript as well?
Talent placing the Petri dish containing eggs in an incubator. TXT: Cycle: 14 h light/10 h dark
Talent removing unfertilized eggs from the Petri dish using Pastuer pipette. 
Talent picking larvae from the Petri dish under a fluorescent microscope using a Pasteur pipette. 
Before proceeding for whole larva dissociation, anesthetize the 5-dpf wildtype larvae using 0.016% Tricaine [1] and transfer 30 anesthetized larvae into a Petri dish containing 1 milliliter of 10x (10-ex) trypsin-EDTA (E-D-T-A) solution [2]. Then, using a razor blade, chop the larvae into small pieces in the Petri dish [3].
Talent adding Tricaine to the dish containing the larvae in a dish.
Talent transferring a few anesthetized larvae into a Petri dish containing trypsin-EDTA.	Comment by N.J.M. Kakiailatu: Talent transferring a few anesthesized larvae into an Eppendorf tube. Talent replaces the E3 by trypsin-EDTA. Talent transfers the larvae from the Eppendorf into a Petri dish
Talent cutting the larvae into pieces using a razor blade on a Petri dish containing trypsin-EDTA.
Transfer the chopped larvae into a microcentrifuge tube with 2 milliliters of 10x trypsin-EDTA solution [1] and leave the tube on ice for 3 hours [2]. Pipette the contents up and down with a P1000 (P-one thousand) pipette every hour to stimulate dissociation [3]. 
Talent transferring the larvae pieces from the Petri dish to a microcentrifuge tube using a Pasteur pipette.
Talent placing the tube containing the chopped larvae on ice.
Talent pipetting the content of the microcentrifuge tube up and down several times with a P1000 pipette.
The sample is now ready for use as a control for subsequent fluorescence-activated cell sorting [1].	Comment by N.J.M. Kakiailatu: The control is not ready for FACS yet. The control sample is kept on ice and is processed the same as the intestinal sample from step 3.6 onwards.
Shot of the tube containing the processed whole larvae sample.
Video 3: Isolation and Dissociation of Gut from Zebrafish Larvae for FACS Enrichment of Gut Cells	Comment by Sritama  Bose: Authors: The heading was modified slightly to make it more specific.
Demonstrator: Naomi Kakiailatu

Protocol
To begin, prepare a 1.8% agarose plate with HEPES-buffered E3 medium or E3 [1]. While working under a dissection microscope [2], place 6–10 anesthetized larvae in a row on the agarose plate [3-TXT]. Put one insect pin in the head of each larva [4]. Then, remove the remaining E3 from the plate using a tissue [5].	Comment by Sritama  Bose: Authors: How would you like JoVE's voice talent to pronounce HEPES - is it like H-E-P-E-S or Hepis? Please mention.
WIDE: Talent places the agarose plate on the workbench beside a labeled bottle of E3.
Talent placing the agarose plate below the microscope.
SCOPE: Shot of the anesthetized larvae placed in a row on a 1.8% agarose plate. TXT: Anesthetize larvae with 0.016% tricaine; Agarose plate: 0.45 g agarose in 25 mL E3
SCOPE: An insect pin is placed on the head of a larva.
SCOPE: E3 medium is being removed from the plate with a tissue.
Using another insect pin, isolate the intestine from a larva without disturbing any other organs [1]. Ensure proper removal of yolk [2].
SCOPE: The intestine being isolated from the larva using a pin.
SCOPE: The yolk being removed properly.
Once isolated, inspect the intestine and remove all non-intestinal material such as skin, fat, or liver [1]. Use tweezers to collect the intestine and transfer it to PBS containing 10% FCS (F-C-S) in a microcentrifuge tube placed on ice [2-TXT].
SCOPE: All non-intestinal material like skin, fat, or liver being removed from the intestine.
Talent using tweezers to transfer the isolated intestines into a microcentrifuge that is placed on ice and contains PBS + 10% FCS. TXT: FCS: Fetal calf serum; Combine intestines from all larvae
Immediately after the dissection of all intestines, centrifuge the microcentrifuge tube at 13,800 g for 30 seconds [1]. Remove the supernatant, leaving about 100 microliters in the tube to prevent the intestines from drying out [2]. Add 500 microliters of papain solution to the intestines in the tube [3-TXT].
Talent placing the microcentrifuge tube with the intestines in the centrifuge and closing the centrifuge lid.
Talent removing the supernatant from the tube using a pipette until about 100 µL is left.
Talent adding papain solution to the tube containing the intestines. TXT: Use 2.17 mg/mL papain in HBSS with CaCl2 and MgCl2
Activate the papain by adding 2.5 microliters of 1 molar cysteine [1]. Then, incubate the tube containing the intestines in a water bath at 37 degrees Celsius for 10 minutes [2]. Pipette the contents up and down halfway, after 5 minutes, to stimulate enzymatic tissue digestion [3].
Talent adding 1 M cysteine from a labeled tube/vial to the tube containing the intestine-papain mix.
Talent placing the tube with the sample in the water bath.
Talent pipetting the tube contents up and down several times with a pipette.
Transfer the dissociated cells into a fluorescence-activated cell sorting or FACS tube through a prewetted 35-micron cell strainer [1-TXT]. Wash the strainer several times by adding 0.5 milliliters of PBS containing 10% FCS to a total wash volume of 2 milliliters [2]. 
Talent adds the cell suspension onto a strainer kept over a FACS tube with a pipette, and the filtrate gets collected in the tube. TXT: Wet the strainer with 0.5 mL PBS/10% FCS
Talent adding 0.5 mL PBS + 10% FCS onto the strainer using a pipette.
Centrifuge the collected filtrate at 700 g for 5 minutes at 4 degrees Celsius [1]. After removing the supernatant, resuspend the pellet in 300 microliters of PBS containing 10% FCS [2]. Finally, add 1-microgram-per-milliliter DAPI to label the dead cells [3-TXT] and incubate for 5 minutes on ice to allow their exclusion during subsequent FACS analysis [4].
Talent placing the tube in the centrifuge.	Comment by N.J.M. Kakiailatu: We added a step (3.7.1.1) Talent removes supernatant
Talent adding PBS + 10% FCS to the pellet in the tube using a pipette.	Comment by N.J.M. Kakiailatu: We added a step (3.7.1.2) Talent adding DAPI to the PBS+ 10% FCS (1:1000)	Comment by N.J.M. Kakiailatu:  
Talent adding DAPI from a labeled container to the tube. TXT: DAPI: 4’,6-diamidino-2-phenylindole	Comment by N.J.M. Kakiailatu: We filmed this as step 3.7.2. Talent adding the PBS + 10% FCS containing DAPI (1:1000) to the tube
Talent placing the tube on ice. 
Video 4: FACS Enrichment of Zebrafish Gut Cell Suspension for scRNAseq
Demonstrator: Michael Vermeulen

Protocol
To perform fluorescence-activated cell sorting or FACS on the gut cells isolated from zebrafish larvae [1], use the wild-type whole larvae sample [2] to set the gates of the sorted cell population by recording 3,000 cells on the flow cytometer [1]. 
WIDE: Talent approaching the workbench on which the FACS machine is kept.
Reuse 2.5.1
LAB MEDIA: Supplementary Figure S1 B–E
Use a 100 µm (micron) nozzle, and set sort precision on purity [1]. Put the collection tube containing 200 microliters of PBS with 5% fetal calf serum in the FACS machine [2]. 
SCREEN: 100 µm nozzle is selected, and sort precision is set to purity.
Authors: You can either record the screen for this shot or film the computer screen directly. If you wish to record the screen, upload the screen-captured video file to your project page https://review.jove.com/account/file-uploader?src=20092228	Comment by N.J.M. Kakiailatu: Is set to 4-way purity
Talent placing the collection tube containing PBS + 5% FCS in the FACS machine.
Load the cell suspension prepared from the isolated guts [1], and after excluding doublets and dead cells [2], sort live or DAPI-negative single cells into the collection tube [3].
Talent placing the FACS tube with the sample in the FACS machine.
LAB MEDIA: Figure 2B and C
Cells getting collected in the collection tube. Video Editor: Use Figure 2C as an inset.
Keep the collection tube on ice after cell sorting [1]. Employing a viability check with trypan blue [2], count the number of cells in the suspension with a hemocytometer [3-TXT].
Talentplacing the collection tube on ice.
Talent adding trypan blue to a tube containing cell sample.
Talent adding the cells on the hemocytometer chamber. TXT: Continue to the next step, if viability is > 80%
The cells are now ready to be processed for single-cell RNA (R-N-A) sequencing. Use approximately 20,000 cells per sample [1].
[bookmark: _GoBack]Talent transferring desired amount of cells to a tube for scRNAseq.
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