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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  
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?  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://www.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?   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 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: 22
Number of Shots: 53

Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer at least 3 of the questions below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

What is the scope of your research? What questions are you trying to answer? 
1.1. Giovanni Dinelli: The scope of the work is to use these in vitro 3D human cell line models to investigate the effect of beneficial as well as harmful compounds on intestinal tissue. The models can be used to further research understanding and also as basic drug models.

What are the most recent developments in your field of research?
1.2. Eros D’Amen: Using the plant-derived compounds spermidine and eugenol, both separately and together in supplement form, we measured beneficial increases in autophagy and decreases in inflammation using these models. Then, we were also able to show the potentially harmful effects of gluten extracted from certain wheat varieties on intestinal tissues.
What technologies are currently used to advance research in your field?
1.3. Giovanni Dinelli: We are currently using economically-priced, standardized and easily repeatable in vitro systems that better reflect the physiology of the human intestine as an alternative to animal models. Since we also use commercial human cell-lines rather than patient-derived cells, the responses from the studies are more applicable to the general population. 
What are the current experimental challenges?
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 50 or fewer words.


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 50 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 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Francesca Truzzi: The protocol is based entirely on the use of 3 different cell lines. This renders the model more standardized and reproducible. Furthermore, the simultaneous cultivation of 3 different cell lines (enterocytes, fibroblasts and immune system cells) allows for cellular responses that are closer to what happens in the patient.
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 50 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 50 or fewer words.
What research questions will your laboratory focus on in the future?
1.1. 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 50 or fewer words.

Videographer: Obtain headshots for all authors.

Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (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 from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Preparation of the Basic 3D Reconstructed Intestinal Mucosa Model and Paraffin Embedding
Demonstrator: Dr. Francesca Truzzi
2.1. To begin, select a 24-well plate containing inserts with 0.4-micron filters [1]. Using a pipette, add 500 microliters of HBSS (H-B-S-S) below and above the filter inserts [2-TXT]. Then, close the multi-well plate [3] and place it in an incubator for 2 hours [4].
2.1.1. WIDE: Establishing shot of talent placing inserts into a 24-well plate.
2.1.2. Talent adding HBSS onto the membrane filter inserts. TXT: HBSS: Hanks Balanced Salt Solution
2.1.3. Talent placing the lid on the plate.
2.1.4. Talent placing the plate in an incubator.

2.2. After incubation, carefully aspirate the HBSS from the plate [1].
2.2.1. Talent aspirating HBSS from the plate.

2.3. Next, prepare a cell-free collagen solution in a sterile 50-milliliter tube on ice in DMEM (D-M-E-M) [1-TXT].
2.3.1. Talent preparing collagen solution. TXT: Collagen solution: 10% FBS, 200 mM L-glutamine, 1% sodium bicarbonate, and 1.35 mg/mL Type 1 rat tail collagen

2.4. Add 250 microliters of collagen above the membrane filter [1] and place the lid over the plate [2]. Allow the solution to polymerize at room temperature [3].
2.4.1. Talent adding collagen solution onto the membrane filter.
2.4.2. Talent placing the lid over the plate.
2.4.3. Shot of multi-well plate left for incubation. Authors: Can the shot of collagen polymerized in the plate be easily visualized/filmed? Please confirm. YES

2.5. Next, remove the L929 (L-nine-two-nine) fibroblast cell culture from the incubator [1]. Add 2 milliliters of a pre-warmed trypsin-EDTA (E-D-T-A) solution to the flask [2] and place it in an incubator for 3 to 5 minutes [3]. Authors: Please confirm that the pronunciation guide (red italics font) for L929 is correct. YES
2.5.1. Talent removing the flask from the incubator. 
2.5.2. Talent adding trypsin-EDTA solution into the flask.
2.5.3. Talent placing the flask in an incubator.

2.6. Transfer the cell suspension to a sterile 15-milliliter tube [1] and centrifuge at 645 g for 5 minutes [2]. Using a vacuum pump, aspirate the supernatant [3] and resuspend the pellet in 1 milliliter of DMEM [4].
2.6.1. Talent adding cell suspension to a 15 mL tube.
2.6.2. Talent placing the tube in a centrifuge.
2.6.3. Talent removing supernatant from the tube.
2.6.4. Talent adding DMEM into the tube.

2.7. Add 20 microliters of cell suspension into a tube containing 20 microliters of Trypan blue solution [1] and, using a cell counting chamber evaluate the cell density [2].
2.7.1. Talent adding cell suspension into a tube containing Trypan blue.
2.7.2. Talent performing cell count on a counting chamber.

2.8. Next, remove the U937 (U-nine-three-seven) monocyte cell culture from the incubator [1]. Centrifuge the cell suspension [2] and resuspend the pellet in 1 milliliter of RPMI (R-P-M-eye) [3]. Authors: Please confirm that the pronunciation guide (red italics font) for L937 is correct. YES
2.8.1. Talent removing the flask from the incubator.
2.8.2. Talent placing the tube in a centrifuge.
2.8.3. Talent adding RPMI into the tube.

2.9. After ensuring cells are homogeneously suspended, count them using a cell counting chamber [1].
2.9.1. Talent performing cell count on a counting chamber.

2.10. Next, prepare cell suspensions containing 50,000 L929 and 15,000 U937 cells, respectively, in 50 microliters of DMEM [1].
2.10.1. Talent preparing L929 and U937 cell suspensions.

2.11. Add each 50-microliter cell suspension to 450 microliters of collagen and mix thoroughly [1]. Overlay the pre-coated cell-free lamina propria with 500 microliters of the collagen cell solution [2]. Close the plate and place it in an incubator for 2 hours to allow the solution to set [3].
2.11.1. Talent adding cell suspension into a collagen solution.
2.11.2. Talent adding collagen cell solution onto the pre-coated cell-free lamina propria.
2.11.3. Talent placing the plate in an incubator. 

2.12. Next, remove the Caco-2 (Kako-two) cell culture from the incubator [1]. Using a vacuum pump, aspirate the medium [2] and rinse the cells with 10 milliliters of PBS [3]. Authors: Please confirm that the pronunciation guide (red italics font) for Caco-2 is correct. YES
2.12.1. Talent removing the Caco-2 cell culture flask from the incubator.
2.12.2. Talent aspirating medium from the flask.
2.12.3. Talent adding PBS into the flask.

2.13. Add 5 milliliters of PBS trypsin-EDTA solution [1] and place it in an incubator for 5 to 8 minutes [2]. Then, centrifuge the cell suspension [3] and resuspend the pellet in 1 milliliter of DMEM [4].
2.13.1. Talent adding trypsin-EDTA solution into the flask.
2.13.2. Talent placing the flask in an incubator.
2.13.3. Talent placing the tube in a centrifuge.
2.13.4. Talent resuspending the pellet in DMEM.

2.14. After counting, prepare a cell suspension containing 150,000 Caco-2 cells in 50 microliters of DMEM [1]. Place the plate in a laminar flow hood for 10 minutes before transferring it to the incubator [2].
2.14.1. Talent preparing Caco-2 cell suspension in DMEM.
2.14.2. Talent placing the plate in an incubator.

2.15. After 30 minutes, add 500 microliters of the DMEM above the reconstructed model [1] and 500 microliters below the filter [2] and return the plate to the incubator [3].
2.15.1. ECU: Talent adding DMEM above the reconstructed model.	Comment by Nilesh Kolhe: Authors: Can these two shots be easily visualized/filmed? Please confirm	Comment by Francesca Truzzi: YES
2.15.2. ECU: Talent adding DMEM below the filter.
2.15.3. Talent placing the plate in an incubator.

2.16. The next day, carefully replace the medium with 500 microliters of fresh DMEM above and below the filter, respectively [1-TXT].
2.16.1. ECU: Talent adding DMEM above and below the filter. TXT: DMEM supplemented with 10% FBS and 1% Pen/Strep

Paraffin Embedding

2.17. For paraffin embedding of cells, set the paraffin machine to 58 degrees Celsius [1]. Using pliers, transfer the membrane inserts to clean wells of a sterile 24-well plate [2].
2.17.1. Talent setting the temperature of the paraffin machine.
2.17.2. Talent adding membrane inserts into the wells of a 24-well plate.

2.18. Add 500 microliters of 37% buffered formalin in PBS above the filter [1] and 1 milliliter below the filter [2]. Close the lid and leave the plate in a fume hood for 2 hours [3].
2.18.1. ECU: Talent adding 500 µL of formalin above the filter.
2.18.2. ECU: Talent adding 1 mL of formalin below the filter.
2.18.3. Talent placing the lid on the plate.

2.19. After detaching the lamina propria from the membrane insert, transfer the intestinal mucosa into a beaker containing 25 milliliters of 35% ethanol and incubate for 10 minutes [1]. Authors: How will you confirm the detachment of lamina propria from the membrane insert? The detachment is visible without a microscope Will the plate be observed under a microscope? There is no need for a microscope. 
Talent placing intestinal mucosa into the beaker.

2.20. After dehydration in increasing ethanol concentrations [1-TXT], place the samples in 50 milliliters of xylene or a histological clearing agent for 10 to 20 minutes [2]. Authors: Which solution will be used on the day of filming? Please confirm. We can mention both in the manuscript but can show only one in the video. The solution that will be used is cytrohistoclear 
2.20.1. Talent performing serial dehydration with 50% ethanol (with other ethanol concentrations in the series placed on the working platform, if possible). TXT: Ethanol Concentrations: 70%, 80%, 95%, 100%
2.20.2. Talent placing the samples in a clearing solution.

2.21. Once the samples are transparent [1], place them in a metal tissue cassette holder [2] and submerge them in liquid paraffin inside a heated machine [3].
2.21.1. ECU: Talent showing transparent samples from the beaker. Authors: Can these transparent samples be easily visualized from the beaker? Please confirm. YES
2.21.2. Talent placing the samples in a metal tissue cassette holder.
2.21.3. Talent placing the metal tissue cassette holder in a paraffin machine.

2.22. After 45 minutes, use a microtome to cut 4-micron sections [1]. Place the cut section on slides [2] and dry them in an oven at 37 degrees Celsius for 24 hours [3].
2.22.1. Samples are being cut.
2.22.2. Talent placing the sections on slides.
2.22.3. Talent placing the slides in an oven. 

Representative Results

2.23. An acceptable 3D (three-D) intestinal equivalent mucosa model consists of Caco-2 cells forming a tight and regular monolayer above the extracellular matrix-rich lamina propria [1].
2.23.1. LAB MEDIA: Figure 1A Video Editor: Please emphasize the top pink colored border

2.24. Unacceptable models include those showing excessive growth [1], disorganized epithelial layers [2], malformation [3], or lack of epithelial layer formation [4].
2.24.1. LAB MEDIA: Figure 1 Video Editor: Please emphasize Figure B
2.24.2. LAB MEDIA: Figure 1 Video Editor: Please emphasize Figure C
2.24.3. LAB MEDIA: Figure 1 Video Editor: Please emphasize Figure D
2.24.4. LAB MEDIA: Figure 1 Video Editor: Please emphasize Figure E

2.25. The pro-inflammatory effect of wheat protein with a high gluten content disrupted the cellular monolayer [1] and reduced the thickness of the epithelial layer [2] compared to the control group [3].
2.25.1. LAB MEDIA: Figure 2A Video Editor: Please emphasize images from the ‘GLUTEN’ column
2.25.2. LAB MEDIA: Figure 2B Video Editor: Please emphasize the ‘GLUTEN’ bar
2.25.3. LAB MEDIA: Figure 2A and B Video Editor: Please emphasize images from the ‘CTRL’ column of Figure A and ‘CTRL’ bar from Figure B

2.26. The occludin protein content was significantly higher in the control group [1] than in the group exposed to gluten protein [2].
2.26.1. LAB MEDIA: Figure 2C Video Editor: Please emphasize the ‘GLUTEN’ bar
2.26.2. LAB MEDIA: Figure 2C Video Editor: Please emphasize the ‘CTRL’ bar

2.27. CD14 (C-D-fourteen) [1] and CD11b (C-D-eleven-B) staining of U937 monocytes [2] showed that wheat protein with a high gluten content activated the monocytes [3] and induced their migration and differentiation into macrophages [4].
2.27.1. LAB MEDIA: Figure 3A
2.27.2. LAB MEDIA: Figure 3B
2.27.3. LAB MEDIA: Figure 3A Video Editor: Please emphasize red arrows from the ‘GLUTEN’ labeled image
2.27.4. LAB MEDIA: Figure 3B Video Editor: Please emphasize red arrows from the ‘GLUTEN’ labeled image

2.28. Under the lipopolysaccharide challenge, Caco-2 cells [1] increased mucus production [2] and the release of the inflammatory marker midkine [3].
2.28.1. LAB MEDIA: Figures 4 and 5
2.28.2. LAB MEDIA: Figure 4 Video Editor: Please emphasize images from the ‘LPS’ column of Figure A and the ‘LPS’ labeled bar from Figure B
2.28.3. LAB MEDIA: Figure 5 Video Editor: Please emphasize LPS labeled bar
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