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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: 25
Number of Shots: 53 

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.
· Answer up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.
What are the current experimental challenges?
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.

CONCLUSION:

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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 at the University of Maryland


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. 

2. Intestinal Tissue Preparation 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, prepare 30 milliliters of wash buffer per 5-centimeter tissue segment in a 50-milliliter conical tube [1] and place the excised intestinal tissue in tube [2].
2.1.1. WIDE: Talent measuring and preparing wash buffer in a 50 milliliter conical tube.
2.1.2. Talent placing excised intestinal tissue into the conical tube containing wash buffer.

2.2. Using a 21-gauge syringe, flush the tissue 3 times with chilled wash buffer to remove luminal contents [1]. Place the tissue on a sterilized polystyrene foam surface [2]. Carefully remove the mesenteric and adipose tissue from the serosa [3].
2.2.1. Talent flushing the intestinal tissue with chilled wash buffer using a syringe.
2.2.2. Talent placing the intestinal tissue onto a sterilized polystyrene foam surface.
2.2.3. Talent removing mesenteric and adipose tissue from the serosal surface.

2.3. Using a surgical blade, dissect the tissue longitudinally to open the lumen [1].
2.3.1. Talent dissecting the intestinal tissue lengthwise with a surgical blade.

2.4. Transfer the partially cleaned dissected tissue into fresh wash buffer [1] and wash the tissue twice or until the buffer becomes clear [2].
2.4.1. Talent transferring the dissected tissue into a tube with fresh wash buffer.
2.4.2. Talent showing the buffer clarity after washes.

2.5. Now, place the tissue into wash buffer in a 100 millimeter Petri dish [1]. Using a new surgical blade, cut the tissue into 10 to 15-millimeter pieces to increase the exposed surface area [2].
2.5.1. Talent placing the tissue into a Petri dish containing wash buffer.
2.5.2. Talent cutting the tissue into small pieces with a new surgical blade.

2.6. Transfer the minced tissue into a new 50 milliliter conical tube containing wash buffer [1] and let the tissue settle by gravity for approximately 30 seconds [2]. Gently aspirate the supernatant while leaving enough buffer to cover the tissue pieces [3].
2.6.1. Talent transferring the minced tissue pieces into a clean conical tube cotaiing wash buffer.
2.6.2. Talent setting the tube aside to allow the tissue to settle.
2.6.3. Talent carefully aspirating the supernatant from the conical tube without disturbing the tissue.




3. Epithelial Dissociation Stage
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Add 30 milliliters of prewarmed epithelial dissociation buffer to the tissue taken in the conical tube [1]. Place the tube in a static bead bath or a shaking water bath set to approximately 9 g at 37 degrees Celsius and incubate for 20 to 30 minutes [2-TXT].
3.1.1. Talent adding epithelial dissociation buffer to the conical tube containing tissue.
3.1.2. Talent placing the tube into a bead bath or shaking water bath set to the specified conditions. TXT: Gently shake the tube every 15 min; Then, let the tissue settle by gravity 

3.2. Using a serological pipette, gently aspirate the supernatant while leaving enough buffer to cover the settled tissue [1].
3.2.1. Talent aspirating the supernatant with a serological pipette.

3.3. Add 30 milliliters of fresh wash buffer to the settled tissue [1] and shake the tube vigorously to release villi, crypts, and debris [2]. After the tissue remnants settle, gently decant the supernatant containing suspended crypt segments through a 100-micrometer cell strainer into a new 50 milliliter conical tube [3].
3.3.1. Talent adding fresh wash buffer to the conical tube.
3.3.2. Talent vigorously shaking the tube.
3.3.3. Talent decanting the supernatant on a cell strainer connected to a new conical tube. TXT: Repeat the washing steps 3x; Examine the crypt density in the wash buffer under a stereo microscope 

3.4. After the third wash, confirm that the wash buffer containing the crypts is clear with minimal debris [1]. Next, centrifuge the crypt suspension at 150 g for 2 minutes at room temperature to pellet the crypt fragments [2].
3.4.1. Talent looking at the sample through the microscope.
3.4.2. Talent placing the conical tube into the centrifuge.

3.5. Using a pipette, aspirate the supernatant [1], resuspend the crypt pellet in epithelial culture medium and centrifuge again [2-TXT].
3.5.1. Talent aspirating the supernatant from the pellet.
3.5.2. Talent adding epithelial culture medium and gently resuspending the pellet. TXT: 150 g; 2 min

3.6. Then, add epithelial culture medium to the crypt pellet [1] and use a 1,000-microliter pipette tip to mix the suspension up and down 5 times [2].
3.6.1. Talent adding culture medium to the pellet.
3.6.2. Talent pipetting up and down to mix the crypt suspension.

3.7. Seed approximately 100 resuspended crypts onto pre-prepared collagen type 1 hydrogel-coated 6-well plates [1]. Place the plate into a humidified incubator set to 37 degrees Celsius with 5 percent carbon dioxide [2].
3.7.1. Talent seeding the crypt suspension into the wells.
3.7.2. Talent placing the plate in an incubator.

3.8. Replace the culture medium within 12 hours after seeding to remove floating debris and reduce bacterial contamination [1]. Grow the enteroids using epithelial culture medium [-TXT]. 
3.8.1. Talent aspirating old medium.
3.8.2. Talent adding fresh epithelial culture medium to the wells. TXT: Replace the medium every other day until ~day 8 (85% confluence)

4. Extracellular Matrix Dissociation 

Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Using a surgical blade, mince the remaining tissue again into small pieces before proceeding to isolate the intestinal mesenchymal stem cells from the lamina propria [1]. Add 25 milliliters of extracellular digestion buffer to the minced tissue [2] and place the conical tube in a static bead bath set to 37 degrees Celsius for 15 to 20 minutes [3].
4.1.1. Talent mincing the remaining tissue into smaller pieces on the work surface using a surgical blade.
4.1.2. Talent adding extracellular digestion buffer to the conical tube containing minced tissue.
4.1.3. Talent placing the tube into the bead bath.

4.2. Shake the tube vigorously after incubation to further dissociate the tissue [1]. Gently decant the supernatant through a 100-micrometer cell strainer into a new conical tube to minimize debris [2].
4.2.1. Talent vigorously shaking the conical tube by hand.
4.2.2. Talent decanting the supernatant through a cell strainer into a clean conical tube.

4.3. Centrifuge the cell suspension at 280 g for 5 minutes at room temperature to pellet the intestinal mesenchymal stem cells [1]. After aspirating the supernatant, resuspend the intestinal mesenchymal stem cell pellet in mesenchymal culture medium [2].
4.3.1. Talent placing the conical tube into the centrifuge.
4.3.2. Talent adding mesenchymal culture medium and resuspending the pellet.

4.4. Centrifuge the resuspended intestinal mesenchymal stem cells again at 280 g for 5 minutes to wash off the dissociation buffer [1].
4.4.1. Talent loading the tube into the centrifuge for the second spin.

4.5. Resuspend the intestinal mesenchymal stem cell pellet in fresh mesenchymal culture medium [1] and plate them into a T75 culture flask at approximately 5 × 105 cells per flask [2].
4.5.1. Talent resuspending the cells in fresh culture medium.
4.5.2. Talent seeding the cell suspension into a T75 culture flask.

4.6. Replace the culture medium within 12 hours after plating to remove excess debris and prevent bacterial contamination [1]. Examine fibroblast-like cells under an inverted phase contrast microscope on day 2 after seeding [2].
4.6.1. Talent aspirating spent medium and adding fresh mesenchymal culture medium.
4.6.2. Talent observing cells under an inverted phase contrast microscope.

5. Immunocytochemistry Assay
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Culture approximately 5,000 intestinal mesenchymal stem cells per well in a 96-well plate containing mesenchymal culture medium [1]. Maintain the cells for 2 to 3 days until they reach approximately 80 percent confluence [2].
5.1.1. Talent seeding intestinal mesenchymal stem cells into a 96 well plate.
5.1.2. Close-up shot of the plate being placed in an incubator.

5.2. Then, gently aspirate the culture medium from each well [1] and rinse the cultured intestinal mesenchymal stem cells twice with 100 microliters of PBS per well at room temperature [2].
5.2.1. Talent carefully aspirating medium from the wells.
5.2.2. Talent adding phosphate buffered saline to rinse the wells.

5.3. Now, add 100 microliters of 4 percent paraformaldehyde per well to fix the cultured intestinal mesenchymal stem cells [1] and place the plate on a static benchtop at room temperature for 30 minutes [2].
5.3.1. Talent dispensing paraformaldehyde into each well.
5.3.2. Talent placing the plate on the benchtop for fixation.

5.4. Wash and stain the fixed cells with the required antibodies or suitable stains before mounting the cells for microscopy [1].
5.4.1. TEXT ON PLIAN BACKGROUND:
· Wash fixed iMSCs: 100 µL PBST (2x, 5 min each)
· Permeabilize: 100 µL 0.5% Triton X-100/PBS, 30 min
· Block: 100 µL 5% BSA/PBST per well
· Primary antibodies: 100 µL; 1:250 (PDGFRα, CD81); overnight, 4 °C
· Wash: 100 µL PBST (2×, 5 min each)
· Secondary antibody dilution: AF555 (1:100), AF647 (1:100); DAPI (1:800)
· Counterstain: RT, 1 h
· Wash: 1× PBS (2x, 5 min each)
5.5. After staining, add 100 microliters of mounting medium per well [1]. Cover the plate and wrap it with aluminum foil [2]. Store the plate at 4 degrees Celsius until imaging [3-TXT].
5.5.1. Talent adding mounting medium to each well.
5.5.2. Talent covering and wrapping the plate with aluminum foil.
5.5.3. Talent placing the wrapped plate into cold storage. TXT: Extract mRNA from cells and perform qRT-PCR




5.5.4. 

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: 85.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Crypts were successfully released from the epithelial layer with minimal disruption to the extracellular matrix [1].
6.1.1. LAB MEDIA: Figure 3C. 

6.2. When cultured in intestinal epithelial medium, the isolated crypts attached and expanded into two-dimensional enteroid monolayers on the collagen-coated hydrogel surface over time [1].
6.2.1. LAB MEDIA: Figure 5A. Video editor: Highlight the images serially.


6.3. The isolated intestinal mesenchymal stromal cells attached to culture flasks and displayed adherent growth characteristics [1].
6.3.1. LAB MEDIA: Figure 5B. Video editor: Highlight day 6.

6.4. GAPDH (Gap-D-H) amplification occurred earlier in reverse-transcribed samples compared with the no–reverse transcriptase control [1].
6.4.1. LAB MEDIA: Figure 6. Video editor: Highlight the amplification curve labeled A in the left plot .

6.5. Cultured intestinal mesenchymal stromal cells showed platelet-derived growth factor receptor alpha and CD81 protein expression [1].
6.5.1. LAB MEDIA: Figure 7. Video editor: Highlight the red and green fluorescent signals in the lower row labeled PDGFR and CD81.
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