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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.
Enter make and model of microscope.
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.

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.
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.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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:  19
Number of Shots:  41

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 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.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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.
Describe the research contexts or systems in which this protocol can be applied.
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.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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.

Describe the most important consideration or challenge when performing this protocol.
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.

Are there any additional methods or analyses that can be performed following this procedure?
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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name)	Comment by Pallavi  Sharma: Authors: Please provide this information



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.) with purple font 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 the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2.  Generation of 3D Clusters and Differentiation to Insulin-Producing Cells
 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, add 0.5 milliliters of 5 percent anti-adherence solution to cover the bottom of a 24-well microwell plate containing inverted pyramidal microwells [1]. Centrifuge the plate at 1300 g for 10 minutes at room temperature [2].
2.1.1. WIDE: Talent adding an anti-adherence solution into the wells of the 24-well microwell plate.
2.1.2. Talent placing the microwell plate into the centrifuge.
2.2. Examine the microwells under a microscope for air bubbles [1]. After re-centrifuging the plate to remove any trapped air, aspirate the anti-adherence solution [2]. Then, wash each well 2 times with 0.5 milliliters of PBS per well [3-TXT].
2.2.1. SCOPE: Shot of microwells.
2.2.2. Talent aspirating the anti-adherence solution from the wells.
2.2.3. Talent washing the wells with PBS. TXT: Leave the wells covered in PBS until ready for use 
2.3. Next, wash the cultured pancreatic progenitors developed from hPSCs (H-P-S-Ceez) with 1 milliliter of PBS-0.5 millimolar EDTA [1]. Aspirate the PBS-0.5 millimolar EDTA [2] and cover the wells with trypsin [3]. Then, incubate at 37 degrees Celsius for 8 to 12 minutes [4].
2.3.1. Talent adding PBS-0.5 millimolar EDTA to the cells.  
2.3.2. Talent aspirating the PBS-0.5 millimolar EDTA from the wells.
2.3.3. Talent adding trypsin to cover the wells.
2.3.4. Talent placing the plate for incubation.
2.4. Dilute the trypsin with 2 volumes of DMEM-F12 (D-M-E-M-F-Twelve) or PBS [1] and gently resuspend the cells by pipetting [2]. Transfer the suspension to a conical tube and immediately proceed to the next step [3].
2.4.1. Talent adding DMEM-F12 or PBS to dilute the trypsin.	Comment by Pallavi  Sharma: Authors: What are you going to use DMEM-F12 or PBS?
2.4.2. Talent gently pipetting the cell suspension to resuspend the cells.
2.4.3. Talent transferring the suspension into a conical tube.
2.5. Centrifuge the suspension at 200 g for 3 minutes at room temperature [1]. Carefully aspirate the supernatant [2] and gently resuspend the pellet in prewarmed S4 medium [3].
2.5.1. Talent placing the conical tube into the centrifuge.
2.5.2. Talent carefully aspirating the supernatant from the tube.
2.5.3. Talent gently resuspending the pellet in prewarmed S4 medium.
2.6. Now, aspirate the PBS from the microwell dishes [1]. Gently add 1.25 milliliters of the suspended cells to each well of the microwell plate [2].
2.6.1. Talent aspirating PBS from the microwell dishes.
2.6.2. Talent gently adding the suspended cells into each well of the microwell plate.
2.7. Centrifuge the plate at 100 g for 3 minutes at room temperature to distribute the cells evenly in the microwells [1]. Carefully transfer the microwell plate to a humidified incubator [2].
2.7.1. Talent placing the microwell plate into the centrifuge.
2.7.2. Talent transferring the microwell plate into a humidified incubator.
2.8. Perform media changes using differentiation media S5, S6, and S7 [1-TXT].
2.8.1. Talent replacing media in the microwell plate with differentiation media. TXT: Compact spherical clusters form within 24–48 h

3. Transplantation of SC-islets into the Tight Muscle of Immunodeficient Mice
Demonstrator: Click here to enter name of demonstrator(s) 


3.1. Transfer the appropriate quantity of generated clusters to a 1.5-milliliter microcentrifuge tube [1].
3.1.1. Talent transferring clusters into a 1.5 milliliter microcentrifuge tube.
3.2. Connect the syringe to the needle-tubing assembly [1] and fill it with S7 medium [2].
3.2.1. Talent connecting the syringe to the needle-tubing assembly.
3.2.2. Talent filling the syringe with S7 medium.
3.3. Aspirate the clusters into the tubing directly from the microcentrifuge tube [1]. Fold the tubing in half and insert the folded section into a 100-microliter pipette tip [2]. Then, insert the tip-tubing-needle assembly into a 15-milliliter conical tube and secure the ends to the tube rim using tape [3].
3.3.1. Talent aspirating clusters into the tubing from the microcentrifuge tube.
3.3.2. Talent folding the tubing and inserting it into a 100 microliter pipette tip.
3.3.3. Talent placing the assembly into a 15-milliliter conical tube and securing it with tape.
3.4. Now, centrifuge the tube at 100 g for 2 minutes at 4 degrees Celsius to compact the clusters [1] and immediately place the tube on ice [2].
3.4.1. Talent placing the conical tube into the centrifuge.
3.4.2. Talent placing the tube on ice.
3.5. To transplant the clusters into anesthetized NOD-scid-gamma (Nod-Scid-Gamma) mice, shave the posterior side of the right leg below the knee [1-TXT] and disinfect with 70 percent ethanol [2].
3.5.1. Talent shaving the posterior side of the mouse's right leg below the knee. TXT: Anaesthesia: 3-5% Isoflurane
3.5.2. Talent disinfecting the shaved area with ethanol.
3.6. Fill the syringe and needle with 0.9 percent sodium chloride [1].
3.6.1. Talent filling the syringe and needle with sodium chloride solution.
3.7. Detach the tubing from the pipette tip and connect it to the syringe [1]. Cut the tubing close to the compacted clusters and attach it to the blunt end of the needle [2]. Push the saline until the first cluster reaches the tip of the needle [3].
3.7.1. Talent detaching the tubing from the pipette tip and connecting it to the syringe.
3.7.2. Talent cutting the tubing and attaching it to the blunt end of the needle.
3.7.3. Talent pushing saline through the tubing until the cluster reaches the needle tip.
3.8. Position the mouse prone, leaning to the right side, and extend the right leg [1]. Insert the needle 4 to 5 millimeters deep into the medial compartment of the right thigh between the adductor and gracilis muscles [2].
3.8.1. Talent positioning the mouse and extending the right leg.
3.8.2. Talent inserting the needle into the specified region of the thigh.
3.9. Then, inject the clusters while retracting the needle by approximately 3 millimeters [1]. Rotate the syringe and withdraw the needle [2].
3.9.1. Talent injecting clusters while retracting the needle.
3.9.2. Talent rotating the syringe and withdrawing the needle.
3.10. Monitor the mouse until it is fully recovered from anesthesia [1].
3.10.1. Talent observing the mouse during recovery from anesthesia.
3.11. Six weeks post-transplantation, excise the graft-containing tissue from the euthanized mouse and fix it in paraformaldehyde [1]. Following tissue sectioning, perform immunostaining to enable subsequent imaging analyses [2].
3.11.1. Talent placing the tissue in PFA.
3.11.2. Talent adding antibody over the tissue section.
3.12. 


Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. 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: 125.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 
4.1. Single-cell suspensions of Stage 4 pancreatic progenitors were seeded into microwell plates to generate size-controlled 3-dimensional aggregates [1]. Within 24 to 48 hours, compact, spherical clusters formed [2].
4.1.1. LAB MEDIA: Figure 2A. Video editor: Show the grid of small square wells used for cell seeding
4.1.2. LAB MEDIA: Figure 2B. Video editor: Highlight the round clusters visible inside the wells
4.2. Fluorescence microscopy confirmed the presence of PDX1 (P-D-X-One) and insulin-expressing cells in reporter hPSC lines [1].
4.2.1. LAB MEDIA: Figure 2C and D. Video editor: Highlight the bright green clustered regions in the image
4.3. After 6 weeks, the graft site was visualized macroscopically with islet-like masses identifiable within the muscle [1]. Following excision, explants were identifiable under a stereomicroscope as pale, spherical tissue structures [2].
4.3.1. LAB MEDIA: Figure 3A. Video editor: Highlight the boxed region showing the tissue mass in the muscle
4.3.2. LAB MEDIA: Figure 3B. Video editor: Zoom in on the pale, rounded structure in the center of the image
4.4. Robust detection of C-peptide-positive cells was observed in transplanted animals [1]. Insulin staining confirmed the presence of human beta-like cells within the graft [2].
4.4.1. LAB MEDIA: Figure 4A–C. Video editor: Highlight the green-stained regions labeled “C-peptide”
4.4.2. LAB MEDIA: Figure 4C. Video editor: Highlight the red-stained regions labeled “INS”
4.5. Glucagon- and somatostatin-positive cells were detected, indicating preservation of alpha- and delta-cell populations [1].
4.5.1. LAB MEDIA: Figure 4A and B. Video editor: Highlight the red-stained regions labeled “GCG” and “SST”
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