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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.

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. 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:  20
Number of Shots:  47 

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.



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. Generation of Human Intestinal and Colonic Organoids

2.1. Begin by placing an extracellular matrix- or ECM-coated 24-well plate inside a biosafety cabinet for 30 minutes to allow it to reach room temperature [1]. Place mTeSR1 complete medium, cell detachment solution, and advanced DMEM inside a 37 degrees Celsius water bath and allow them to warm up for 30 minutes [2]. AUTHORS: How do you pronounce mTeSR1?

2.1.1. WIDE: Establishing shot of the talent placing the ECM-coated plate inside the biosafety cabinet.
2.1.2. Talent placing mTeSR1 complete medium, cell detachment solution, and advanced DMEM inside the water bath.

2.2. Verify that hPSCs are at least 85 percent confluent with minimal differentiation [1] and remove any differentiated cells if necessary [2]. Prepare the plating medium in a 50-milliliter conical tube by adding 13 milliliters of mTeSR1 and 13 microliters of 10 millimolar Y-27632 Rho-associated protein kinase or ROCK inhibitor [3]. 

2.2.1. SCOPE: Talent verifying the confluency of the hPSCs.
2.2.2. SCOPE: Talent removing the differentiated cells.
2.2.3. Talent preparing the plating medium.


2.3. To collect cells from the 6-well plate, aspirate the medium from 3 to 4 wells [1] and wash once with 2 milliliters of advanced DMEM per well [2]. Aspirate the advanced DMEM  [3] and dispense 1 milliliter of the cell dissociation solution into each well [4]. 

2.3.1. Talent aspirating medium from 3-4 wells.
2.3.2. Talent washing the wells with advanced DMEM.
2.3.3. Talent aspirating the advanced DMEM.
2.3.4. Talent dispensing the cell dissociation solution.

2.4. Incubate the plate for 5 to 7 minutes inside a 5 percent CO2, 37 degrees Celsius incubator [1] and check under the microscope that the cells are in suspension [2]. Dissociate any remaining clumps of cells by pipetting up and down 4 to 5 times using a 5-milliliter pipette [3].

2.4.1. Talent placing the plate in the incubator.
2.4.2. SCOPE: Talent checking if the cells are in suspension.
2.4.3. Talent dissociating the clumps of cells by pipetting.

2.5. Add 2 milliliters of advanced DMEM into each well [1], gently pipette up and down 4 to 5 times [2], and transfer to a 15-milliliter conical tube [3]. Spin down the cells at 300 × g for 3 minutes at room temperature [4]. 

2.5.1. Talent adding advanced DMEM into the wells.
2.5.2. Talent pipetting up and down.
2.5.3. Talent transferring the medium into the conical tube.
2.5.4. Talent spinning down the cells.


2.6. Aspirate the medium from the tube without aspirating the cell pellet [1] and add 6 milliliters of the prepared medium of mTeSR1 plus ROCK inhibitor [2]. Gently resuspend the cells by pipetting up and down 3 to 4 times [3]. 

2.6.1. Talent aspirating the medium from the tube.
2.6.2. Talent adding the prepared medium into the tube.
2.6.3. Talent resuspending the cells.

2.7. Then, transfer the suspension to the rest of the mTeSR1 and ROCK inhibitor medium inside the 50-milliliter tube [1]. Resuspend vigorously 4 to 5 times and count the cells using a hemacytometer [2]. Aspirate the ECM from the 24-well plate just before plating the cells [3]. 

2.7.1. Transferring the suspension to the 50 mL tube.
2.7.2. SCOPE: Talent counting the cells using a hematocytometer.
2.7.3. Talent aspirating the ECM from the 24-well plate.

2.8. Resuspend the cells again by pipetting up and down 2 to 3 times and dispense 0.5 milliliters of the cell suspension in each well [1]. Gently rock the plate 3 times clockwise, 3 times counterclockwise, 3 times forward and back, and 3 times side to side to evenly disperse the cells [2]. 

2.8.1. Talent dispensing the cell suspension into wells.
2.8.2. Talent rocking the plate in different directions.

2.9. Transfer the plate to a 37 degrees Celsius, 5 percent CO2 incubator and incubate for 24 hours [1]. After 24 hours, aspirate the spent medium, add 0.5 milliliters per well of mTeSR1, incubate again for 24 hours under the same conditions [2].

2.9.1. Talent placing the plate inside the incubator.
2.9.2. Talent adding mTeSR1 into the wells.

2.10. In a 15-milliliters conical tube, add 13 milliliters of Activin Day 1 medium, 13 microliters of 100 micrograms per milliliter Activin A, and 1.95 microliters of 100 micrograms per milliliter BMP4 [1]. Warm the medium in a 37 degrees Celsius water bath [2]. 

2.10.1. Talent adding Activin Day 1 medium, Activin A, and BMP4.
2.10.2. Talent warming the medium in the water bath.

2.11. Aspirate the mTeSR1 medium from the 24-well plate and add 0.5 mL of Activin Day 1 medium per well [1]. Place the plate in a 37 degrees Celsius, 5 percent CO2 incubator and incubate for 24 hours. Check the cells after 24 hours [2]. 

2.11.1. Talent adding Activin Day 1 medium per well.
2.11.2. Talent placing the plate for incubation.

2.12. Prepare Activin Day 2 complete medium by adding 12.5 microliters of 100 micrograms per milliliter Activin A into 12.5 milliliters of Activin Day 2 medium in a 15-milliliter conical tube and place the tube in a 37 degrees Celsius water bath [1]. Take the 24-well differentiation plate out of the CO2 incubator and remove the spent medium [2]. 

2.12.1. Talent preparing the Activin Day 2 complete medium.
2.12.2. Talent removing the spent medium.




2.13. Dispense 0.5 milliliters of prewarmed Activin Day 2 medium per well and place the plate back inside the CO2 incubator for 24 hours [1]. 

2.13.1. Talent dispensing the prewarmed Activin Day 2 medium into the wells.

2.14. Prepare Activin Day 3 complete medium by adding 12.5 microliters of 100 micrograms per milliliter Activin A into 12.5 milliliters of Activin Day 3 medium in a 15-milliliter conical tube. Place the tube in a 37 degrees Celsius water bath [1]. Remove the spent medium and dispense 0.5 mL of Activin Day 3 medium per well [2]. 

2.14.1. Talent preparing the Activin Day 3 complete medium.
2.14.2. Talent dispensing the prewarmed Activin Day 3 medium into the wells.

2.15. Perform immunofluorescence staining of the monolayer for the expression of forkhead box A2 protein or FOXA2 and sex-determining region Y- or SRY-box transcription factor 17 or SOX17 when optimizing definitive endoderm differentiation [1].

2.15.1. Talent performing immunofluorescence staining.

2.16. To begin with differentiation of definitive endoderm into mid-hindgut spheroids, add 25 milliliters of mid-hindgut induction medium with FGF4 in a 50-milliliter conical tube [1] and place it in a 37 degrees Celsius water bath for 30 minutes [2]. 

2.16.1. Talent adding the mid-hindgut induction medium with FGF4 to the conical tube.
2.16.2. Talent placing the tube in the water bath.

2.17. To prepare the complete mid-hindgut induction medium, add 7.5 microliters of CHIR99021 after the medium is warm [1]. Remove the spent medium, dispense 0.5 milliliters of mid-hindgut induction medium per well and incubate at 37 degrees Celsius, 5 percent CO2 for 24 hours [2]. AUTHORS: How do you pronounce CHIR99021?

2.17.1. Talent adding CHIR99021 to the medium.
2.17.2. Talent dispensing the mid-hindgut induction medium into the wells.

2.18. After condensation of the cells within the monolayer has occurred the next day, replace the spent medium with a fresh mid-hindgut induction medium and place the plate back for incubation for 24 hours [1]. 

2.18.1. Talent replacing the spent medium with a fresh mid-hindgut induction medium.


2.19. To avoid discarding the floating spheroids while changing the medium, transfer the old medium into a 15-milliliter tube [1] and centrifuge at 300 × g for 1 minute [2]. Resuspend the spheroids in 12.5-milliliters of fresh mid-hindgut induction medium [3], add 0.5 milliliters per well into the same 24-well plate, and incubate for 24 hours in the incubator [4].

2.19.1. Talent transferring the old medium into the 15 mL tube.
2.19.2. Talent centrifuging the tube.
2.19.3. Talent resuspending the spheroids.
2.19.4. Talent adding 0.5 mL medium to each well.

2.20. On day 4 of hindgut induction, harvest floating spheroids from the plate wells by collecting the medium into a 15-milliliter tube [1] followed by centrifugation at 300 × g for 1 minute [2]. 

2.20.1. Talent harvesting the floating spheroids.
2.20.2. Talent centrifuging the tube.

























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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 100. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

3. Results: Characterization of Human Pluripotent Stem Cell-derived Intestinal and Colonic Organoids

3.1. The efficiency of definitive endoderm induction was assessed by performing immunofluorescence staining for FOXA2 and SOX17 [1].
3.1.1. LAB MEDIA: Figure 2F, 2G, and 2H.
3.2. The expression of mRNA of the anterior HOX factor HOXD3 was found to be the highest in NOGGIN-treated human intestinal organoids or HIOs [1], less in epithelial growth factor- or EGF-treated HIOs, and lowest in BMP-treated human colonic organoids or HCOs [2].
3.2.1. LAB MEDIA: Figure 4. Video editor: Emphasize the orange bar labeled ‘HOXD3’.
3.2.2. LAB MEDIA: Figure 4. Video editor: Emphasize the green bar labeled ‘HOXD3’.

3.3. Conversely, HOXA13 and HOXD13 mRNA expression was found to be low in HIOs [1] and high in HCOs [2].

3.3.1. LAB MEDIA: Figure 4. Video editor: Emphasize the orange bars labeled ‘HOXA 13’ and ‘HOXD 13’.
3.3.2. LAB MEDIA: Figure 4. Video editor: Emphasize the green bars labeled ‘HOXA 13’ and ‘HOXD 13’.

3.4. Immunofluorescence staining was performed for SATB2, CDX2, and CDH1 to determine if the HCO epithelium was properly patterned [1].

3.4.1. LAB MEDIA: Figure 5.

Conclusion
4. [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.
4.1. 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?
4.2. 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?
4.3. 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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