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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?  No  	Comment by Poornima  G: Authors: The video script does not require you to film the cells under a microscope. We simply shoot the act of talent looking through the microscope. These crypts and cells will anyways be shown in the results section	Comment by Hammed Ayansola: Noted

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

3. Filming location: Will the filming need to take place in multiple locations?   No


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. Yes  



Current Protocol Length
Number of Steps: 25
Number of Shots: 53 

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

INTRODUCTION:
Authors: The questions will not appear in the final video. Hence, please deliver the statements in full sentences.

What are the most recent developments in your field of research?
1.1. Younggeon Jin: Organoid-based epithelial-stromal coculture systems are potent models for understanding intestinal niche interactions for translationally relevant development, homeostasis, or diseased conditions. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
What are the current experimental challenges?
1.2. Younggeon Jin: The current challenge is the lack of standardized protocols to isolate matched epithelial and stromal cells from the same tissue segment. This limits physiologically relevant observations.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

CONCLUSION:


What advantage does your protocol offer compared to other techniques?
1.3. Hammed Ayansola: Our approach described in this study reduces spatial variabilities by sequentially isolating epithelial crypts and stromal cells from a single jejunal segment.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

How will your findings advance research in your field?
1.4. Hammed Ayansola: This method enables coculturing organoids and stromal cells that more closely mimics their native environment.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
What questions will future research focus on?
1.5. Hammed Ayansola: In the future, we are interested in understanding how specific epithelial behaviors are shaped by their native stromal subsets within defined intestinal regions.	Comment by Poornima  G: Authors, I have added these 3 words
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


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


Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.6. Hammed Ayansola, PhD Candidate [ANSC Dept., University of Maryland] : (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Providing video production along with the method allows other researchers to follow our protocol, and the visuals will increase the visibility of the publication.

Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.7. Dr. Younggeon Jin, Assistant Professor [Principal Investigator, ANSC Dept., University of Maryland]: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera









Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee at the University of Maryland


Protocol  
2. Intestinal Tissue Preparation 
Demonstrator: Hammed Ayansola 

2.1. To begin, prepare 30 milliliters of wash buffer in a 50-milliliter conical tube [1] and place the excised 5-centimeter intestinal tissue segment 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 containing 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

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; Later, allow the tissue to settle under 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]. Authors: We can show this step as it might help some viewers
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; Microscopically determine the crypt density in the wash buffer 

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-TXT].
3.4.1. Talent looking at the sample through the microscope.
3.4.2. Talent placing the conical tube into the centrifuge. TXT: Adjust the speed and time based on the density of suspended crypt fragments

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 [2-TXT].  Authors: This is just a representative shot and simply shows the action of removing the medium. Need not be a 12-hour incubated plate. 
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 

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. Now, 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. Then, resuspend the intestinal mesenchymal stem cell pellet in fresh mesenchymal culture medium [1] and plate approximately 5 × 105 cells into a T-75 culture 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]. Perform immunocytochemical staining of fixed cultured cells with desired antibodies for imaging [3-TXT].
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.
4.6.3. Talent placing a slide in a jar labeled ‘stain’. TXT: Extract mRNA from cells; Perform qRT-PCR





4.6.4. 

Results
5. Results 

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

5.2. 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].
5.2.1. LAB MEDIA: Figure 5A. Video editor: Highlight the images serially.


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

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

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