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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If No, JoVE will need to record the microscope images using 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.

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.
 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· If possible, each author should deliver no more than two statements.
· Please 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. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Washington University School 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. 
· [bookmark: _GoBack]To ensure that your protocol can be filmed in one day, the protocol is restricted to 30 steps and/or 60 shots. Current script of protocol: 21 steps, 54 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. 3D Colonic Spheroid Culture
2.1. After 3 days of culture, aspirate the culture medium from the plate with spheroids [1] and add 0.5 milliliters of 0.5 millimolar EDTA to each well [2]. Scratch the colonic spheroid-containing extracellular matrix bubble in each well with a pipette tip [3], then collect the suspension into a 15-milliliter conical tube [4].
2.1.1. WIDE: Establishing shot of talent aspirating media from a plate.
2.1.2. Talent adding EDTA to a few wells. 
2.1.3. Talent scratching the matrix bubble with a pipette tip.
2.1.4. Talent collecting the suspension in a 15mL tube.
2.2. Centrifuge the tube at 350 x g for 5 minutes to wash the spheroids [1]. Aspirate the supernatant, taking care to not disturb the cell pellet [2], then add 300 microliters of prewarmed Trypsin and mix by pipetting [3].
2.2.1. Talent putting the tube in the centrifuge and closing the lid.
2.2.2. Talent aspirating the supernatant. 
2.2.3. Talent adding Trypsin to the tube, with the Trypsin container in the shot.
2.3. Place the tube in the 37-degree Celsius water bath for 1.5 to 2 minutes [1]. After the incubation, pipette the mixture approximately 20 times to complete the dissociation process [2].
2.3.1. Talent putting the tube in a water bath. 
2.3.2. Talent pipetting the mixture up and down.
2.4. Add 5 milliliters of washing medium to the dissociated spheroid fragments to quench the trypsin [1] and wash them by centrifugation at 350 x g for 5 minutes [2]. Then, aspirate the washing media, leaving 200 microliters of the solution [3].
2.4.1. Talent adding washing medium to spheroid fragments.
2.4.2. Talent putting the tube in the centrifuge and closing the lid.
2.4.3. Talent aspirating the washing media from the tube.
2.5. Add 1 milliliter of washing media to the cells and resuspend them by pipetting [1]. Transfer the mixture to a 1.5-milliliter tube [2] and centrifuge it at 350 x g for 5 minutes [3].
2.5.1. Talent adding media to the cells and pipetting up and down.
2.5.2. Talent transferring the mixture to a 1.5mL tube.
2.5.3. Talent putting the tube in the centrifuge and closing the lid.
2.6. After centrifugation, remove as much supernatant as possible [1]. Determine how many wells of a 24-well plate will be seeded, then resuspend the cells on ice in 15 microliters of extracellular matrix per well. Pipette the suspension to mix but avoid introducing air bubbles [2].
2.6.1. Talent removing supernatant from the tube. 
2.6.2. Talent resuspending the cells and pipetting up and down to mix. 
2.7. Dispense 15 microliters of the extracellular matrix suspension into each well of a 24-well plate [1]. Once extracellular matrix has hardened, reinvert the plate [2] and add 400 microliters of 50% L-WRN culture medium containing 10 micromolar Rock inhibitor Y-27632 to each well [3]. Authors: What does it mean to reinvert the plate?
2.7.1. Talent adding cell suspension to a few wells in the plate.
2.7.2. Talent reinverting the plate. 
2.7.3. Talent adding media to a few wells.
2.8. Culture the spheroids for 3 days at 37 degrees Celsius, changing the media on day 2 [1].
2.8.1. Talent putting the plate in the incubator and closing the door.
3. 2D ALI Monolayer Culture
3.1. To seed one plate, dilute 120 microliters of extracellular matrix with 1,080 microliters PBS to make 10% extracellular matrix solution [1] and keep the solution on ice until use [2].
3.1.1. Talent diluting extracellular matrix with PBS. 
3.1.2. Talent putting the solution on ice.
3.2. Add 100 microliters of the extracellular matrix solution onto each insert membrane in the plate, dispensing the solution gently to avoid damaging the membrane [1]. Incubate the plate at 37 degrees Celsius for 20 to 30 minutes [2]. After incubation, aspirate all solution from the membrane [3].
3.2.1. Talent adding ECM solution to an insert membrane.
3.2.2. Talent putting the plate in the incubator and closing the door.
3.2.3. Talent aspirating the solution from the membrane.
3.3. Collect day 3 colonic spheroids from two 24-well plates. Aspirate the 50% L-WRN CM from all wells [1], then add 500 microliters of PBS-EDTA to each well [2] and scratch the extracellular matrix off the well [3].
3.3.1. Talent aspirating medium from a few wells. 
3.3.2. Talent adding PBS-EDTA to a few wells. 
3.3.3. Talent scratching the ECM off the well.
3.4. Transfer the cells to 15-milliliter tubes, collecting up to 6 wells of extracellular matrix into each tube [1]. Centrifuge the tubes at 350 x g for 5 minutes [2], then aspirate the supernatant [3] and add 500 microliters of pre-warmed Trypsin to each tube, pipetting to dislodge the pellet [4].
3.4.1. Talent transferring the cells to a 15mL tube. 
3.4.2. Talent putting the tubes in the centrifuge and closing the lid.
3.4.3. Talent aspirating the supernatant from a tube. 
3.4.4. Talent adding the Trypsin to the tube.
3.5. Incubate the tubes in a 37-degree Celsius water bath for 3 minutes [1], then pipette the contents vigorously to form a single-cell suspension [2]. Filter the cell suspension through a 40-micrometer strainer and collect the flow through in a clean 50-milliliter conical tube [3]. 
3.5.1. Talent putting the tubes in the incubator and closing the door. 
3.5.2. Talent pipetting the cells in the tube. 
3.5.3. Talent filtering the cell suspension.
3.6. Add 5 milliliters of washing media into each original 15-milliliter tube to rinse any remaining cells [1], then use this mixture to rinse the strainers, collecting the flow through in the 50-milliliter tubes [2]. 
3.6.1. Talent adding washing media into a 15mL tube, with the media container in the shot. 
3.6.2. Talent straining the washing media. 
3.7. Transfer the filtrate from each 50-milliliter tube into a clean 15-milliliter tube [1] and centrifuge the cells at 350 x g for 5 minutes [2]. Aspirate the supernatant and resuspend the pellet in 10 milliliters of washing media, then repeat the centrifugation [3].
3.7.1. Talent transferring the filtrate to a 15mL tube.
3.7.2. Talent putting the cells in the centrifuge and closing the lid.
3.7.3. Talent aspirating the supernatant and adding washing media.
3.8. Dislodge the pellet with 1 milliliter of 50% L-WRN CM supplemented with 10 micromolar Y-27632 [1]. If there is more than one tube of cell pellets, transfer the suspension from the first tube onto the cell pellet in the second tube and mix by pipetting [2-TXT]. 
3.8.1. Talent resuspending the pellet. 
3.8.2. Talent transferring the suspension from one tube to a pellet in another tube and pipetting up and down. TEXT: Repeat for the rest of the tubes 
3.9. Count the cells with a manual or automatic cell counter [1], then transfer 2.4 million stem cells to a new 15-milliliter tube [2] and bring the volume up to 1.8 milliliters with the culture medium. Pipette the suspension 5 to 10 times to mix [3].
3.9.1. Talent using the cell counter.
3.9.2. Talent transferring cells to a new tube.
3.9.3. Talent adding media to the cells, with the media container in the shot, then pipetting up and down to mix.
3.10. Dispense 150 microliters of cell suspension into each insert [1] and add 350 microliters of medium to the bottom of the well [2]. Incubate the plate at 37 degrees Celsius and 5% carbon dioxide, replacing the media on the inside and outside of the insert every 2 to 3 days with 50% L-WRN [3-TXT].
3.10.1. Talent adding cells to an insert. 
3.10.2. Talent adding media to a well. 
3.10.3. Talent putting the plate in the incubator and closing the door. TEXT: 150 µL inside the insert, 350 µL outside the insert
3.11. Seven days after seeding, carefully remove the 150 microliters of media from the inside of the insert to create an air-liquid interface for the epithelial monolayer [1-TXT]. Keep changing media outside of the insert every 2 to 3 days, maintaining the ALI culture for up to 1 month [2].
3.11.1. Talent removing media from the inside of the insert. TEXT: ALI day 0
3.11.2. Talent changing the media outside of the insert. 

4. Model Injury and Repair with Re-submersion and Re-ALI
4.1. On day 21 of ALI, add 150 microliters of 50% L-WRN media on the apical side of the culture to re-submerge the monolayer. Change media inside and outside of membrane insert every 2 days [1]. 
4.1.1. Talent adding media to the apical side of the culture. 
4.2. After 7 days of re-submersion, remove media from the apical side of the monolayer to re-create the air-liquid interface [1]. Incubate the culture for another 14 to 21 days to re-establish a self-renewing, differentiated monolayer [2].
4.2.1. Talent removing the media from the apical side. 
4.2.2. Talent putting the plate in the incubator and closing the door.



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.

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
D. OPTIONAL: If there are no hazardous reagents or instruments in the filmed portion of the protocol, do not answer this question. Which of the reagents or instruments are hazardous? What precautions should viewers take?
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

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: XXX. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: ALI Monolayer Culture 
5.1. Two to three weeks after creating the air-liquid interface, the monolayer self-organized into proliferative foci containing stem cells and regions of cellular differentiation [1], including UEA1 expressing goblet cells [2]. Authors: Can you double check that the figure 2 description matches the figure? In the description, it says that Ki67 stain is red and UEA1 staining is grey, but in the image the colors seem to be opposite.
5.1.1. LAB MEDIA: Figure 2.
5.1.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the middle image.
5.2. At day 0 of air-liquid interface culture, a continuous, flat monolayer was present and covered the membrane [1]. After 3 weeks of culture, cell height dramatically increased and mucus-producing goblet cells became visible [2].
5.2.1. LAB MEDIA: Figure 3 A, d0 image.
5.2.2. LAB MEDIA: Figure 3 A, d21 image. 



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give 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.
6.1. 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?
6.2. 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?
6.3. 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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