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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.

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:  34
Number of Shots:  60

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 the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) 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 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: 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 30 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 30 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 30 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 30 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 30 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 30 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 30 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 30 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
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 30 or fewer words.


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

Testimonial Questions (OPTIONAL): 

Videographer: 

· Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.
· Also, kindly note that testimonial statements will be presented live by the authors, offering their spontaneous perspectives.

· Note: Testimonial statements will not appear in the video but may be featured in our 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. This will appear in our journal’s promotional materials.
· During the shoot, the author should speak naturally in their own words, using complete sentences and a conversational tone—no script will be provided.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
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.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)






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. Assembly and Sterilization of the Flipwell Co-culture Insert Stack
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, open a Petri dish cover and set it aside [1]. Place a scalpel blade on the edge of the Petri dish bottom [2]. 
2.1.1. WIDE: Talent opening the Petri dish and setting lid aside.
2.1.2. Talent removing a scalpel blade from its casing and placing it on the edge of the dish.
2.2. Take a set of sterile tweezers and gently grab the insert bottom up,  to remove it from the packaging [1]. With the other hand take the sterile scalpel blade and bring it up to the insert [2].
2.2.1. Talent using tweezers to lift the insert out.
2.2.2. Talent positioning the blade near the insert.
2.3. With a C‑shaped motion pierce the membrane at the edge and gently slide the scalpel blade around the insert bottom staying close to the plastic wall [1].
2.3.1. Talent performing the C‑shaped cut along the membrane edge.
2.4. Cut the PET (P-E-T) membrane out and use the second set of tweezers to remove it [1]. Then use the scalpel blade to scrape any white membrane shavings to clean the edge and rim of the insert [2-TXT].
2.4.1. Talent removing the cut membrane with second tweezers.
2.4.2. Talent scraping shavings from the insert rim. TXT: Carefully set the newly prepared insert back into its original sterile pack
2.5. Next, gently spread a thin two to three millimeters bead of silicone all the way around the insert bottom being careful not to touch the membrane [1].
2.5.1. Talent applying silicone bead around insert bottom.
2.6. Pick up the second set of sterile forceps and carefully lift the first insert without the membrane out of its protective pack [1]. Bring the two inserts together bottom‑to‑bottom so that the bottom rims align [2-TXT].
2.6.1. Shot of the first insert being lifted out of its pack.
2.6.2. Talent aligning and stacking the two inserts bottom to bottom. TXT: Ensure final FCI stack has only 1 PET membrane in the middle
2.7. When the Flipwell stack is glued place it inside the original sterile pack or a deep Petri dish to dry for 72 hours [1]. Use the lid from the specified Petri dishes to cover the stack assembly [2].
2.7.1. Talent placing stack into pack or dish.
2.7.2. Talent covering with Petri dish lid.
2.8. To sterilize the stack assemblies, use sterile forceps to hang the Flipwell stack on the rim of the specified deep Petri dish rim [1]. Then close the glass sash of the biosafety cabinet and turn on the ultraviolet light [2-TXT]. 
2.8.1. Talent using forceps to hang the stack.
2.8.2. Talent closing cabinet sash and switching on UV light. TXT: Step away and sterilize each membrane side for 30 min - 1 h

3. Leakage Testing and Collagen Coating of the Flipwell Membrane
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. To test for leakage prior to collagen coating, first add 500 microliters of sterile PBS or sterile deionized water [1-TXT]. The next day, aspirate the liquid used for testing before drying the stacks for one to two hours inside the biosafety cabinet [2].
3.1.1. Talent pipetting PBS or water into dish. TXT: Cover dish and let it rest overnight
3.1.2. Talent aspirating liquid.
3.2. To coat the membrane with collagen, open the Petri dish lid and let the Flipwell hang off the Petri dish rim [1]. Carefully add 200 microliters of collagen solution to one side of the insert stack [2].
3.2.1. Talent opening lid and positioning Flipwell hanging off rim.
3.2.2. Talent pipetting collagen solution into one side. TXT: Let sit for 1 h
3.3. Aspirate the collagen solution after 1 hour [1]. Then pipette 200 microliters of sterile PBS [2]. 
3.3.1. Talent pipetting out the collagen solution.
3.3.2. Talent adding 200 µL of PBS.
3.4. After aspirating the PBS, cover the Petri dish with lid and let the membrane dry for 60 minutes inside the cabinet [1]. When the membrane is dry, use sterile forceps or tweezers and flip the Flipwell to the opposite side and let it hang off the Petri dish rim [2].
3.4.1. Talent covering dish and letting dry in cabinet.
3.4.2. Talent flipping Flipwell with forceps and hanging it off rim.
4. Epithelial and THP-1 Cell Seeding on the Flipwell Co-culture Insert
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Place two sets of sterile forceps and the twenty‑four‑well inserts inside the biosafety cabinet [1]. With sterile tweezers lift the insert from its sterile pack [2]. With the second set of tweezers or forceps break off the small plastic feet at the bottom of the insert [3].
4.1.1. Talent arranging forceps and inserts in cabinet.
4.1.2. Talent lifting twenty‑four‑well insert.
4.1.3. Talent breaking off plastic feet.
4.2. Test the twenty‑four‑well insert by fitting it inside one of the sterile Flipwell co‑culture insert stacks or the original twelve‑well inserts [1].
4.2.1. Talent inserting test insert into stack.
4.3. Next, seed 500 microliters of the epithelial cells lines on each side of the Flipwell’s apical side [1-TXT]. Cover the assemblies with a Petri dish lid then incubate at 37 degrees Celsius with 5 percent carbon dioxide overnight until the cells attach [2].
4.3.1. Talent pipetting cell suspension into apical side. TXT: 7.5 x 104 cells per cm2
4.3.2. Talent covering assemblies with a Petri dish lid and placing them in an incubator. 
4.4. When the cells attach and begin to proliferate but are not fully confluent, flip the Flipwell to seed THP‑1 cells on the other side of the membrane [1].
4.4.1. Talent flipping Flipwell to seed THP‑1 side.
4.5. Open the Petri dish lid and aspirate the DMEM media from the apical side of the Flipwell stack [1]. With sterile forceps, pick up the Flipwell carefully by the hook and rotate it by 180 degrees [2].
4.5.1. Talent aspirating apical DMEM.
4.5.2. Talent lifting Flipwell by hook and rotating it by 180°. 
4.6. With the second set of sterile forceps, grab the Flipwell stack by the other hook now facing upward [1]. Then lower the assembly back into the Petri dish and hang the hook over the Petri dish rim [2].
4.6.1. Talent re‑grasping with second forceps after rotation.
4.6.2. Talent positioning assembly hanging on dish rim.
4.7. To remove any air bubbles, hold the Flipwell stack by the arm with sterile forceps [1]. Carefully lower a gavage needle in and under the insert assembly and very gently place the soft tip up to the air bubble [2].
4.7.1. Talent grasping Flipwell arm with forceps.
4.7.2. Talent lowering needle and positioning near air bubble.
4.8. Carefully and very slowly pull the syringe plunger up and watch the air bubble disappear slowly [1-TXT]. Then carefully remove the needle and syringe from the Flipwell [2].
4.8.1. Talent pulling plunger gradually. TXT: Stop when bubble is 2 mm in diameter
4.8.2. Talent pausing when bubble is two millimeters.
4.8.3. Talent removing needle and syringe.
4.9. Add 500 microliters of THP‑1 (T-H-P-One) cell suspension to the apical side of the co‑culture insert stack [1]. Adjust the HT‑29 (H-T-Twenty-Nine) media for the colon epithelial cells by adding media to the deep well Petri dish [2].
4.9.1. Talent adding THP‑1 suspension.
4.9.2. Talent topping up media in deep well dish.
4.10. Remove the air bubble with a gavage needle if needed [1]. Then culture both cell types in the cell culture incubator until THP‑1 cells attach and proliferate for one to two days [2-TXT].
4.10.1. Talent checking and removing bubble if present.
4.10.2. Talent placing in incubator and monitoring proliferation. TXT: 37°C, 5% CO2, 100%, overnight 
5. Bacterial Co-culture, Fixation, and Immunostaining Preparation of the Flipwell System
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. With forceps, set the insert inside a sterile Petri dish and cover with the lid [1]. Transfer the Petri dish with the Flipwells from the incubator into the biosafety cabinet and set aside on the opposite side of the dish with bacterial inserts [2].
5.1.1. Talent placing insert in dish and covering.
5.1.2. Talent placing dish opposite bacterial insert side.
5.2. Pipette out 300 microliters of the DMEM media from the apical side of the Flipwell to allow for the bacterial insert, then cover with the petri dish lid [1 -TXT]. 
5.2.1. Talent aspirating DMEM leaving two hundred microliters and covering assembly with a Petri dish lid. TXT: Leave about 200 µL in the stack’s top side
5.2.2. Talent covering assemblies with lid.
5.3. Now add 50 to 100 microliters of Bacillus subtilis culture to the 24‑well bacterial inserts and insert it into the Flipwell top side [1].
5.3.1. Talent pipetting B. subtilis culture into bacterial inserts and transferring them into the flipwell. 
5.4. Rotate the arm and hang it from the rim of the Flipwell co‑culture insert stack [1]. Hold the stack with the second set of sterile forceps [2]. After a 3 hour-incubation, use sterile forceps to remove the bacterial insert from the Flipwell [3-TXT]. 
5.4.1. Shot of the arm being rotated and hung from the Flipwell rim.
5.4.2. Talent stabilizing stack with second forceps.
5.4.3. Talent removing bacterial insert carefully. TXT: Label with a solvent-proof marker
5.5. Place the Flipwell inside a 50-milliliter conical tube without disassembly [1-TXT]. 
5.5.1. Talent placing assembly into conical tube. TXT: Submerge in 4% PFA overnight or for longer storage, use 0.4% PFA
5.6. To disassemble the Flipwell for electron microscopy, hold it with both hands and twist off each glued part of the stack [1]. Rotate the insert with the membrane and set it down with the membrane facing up [2].
5.6.1. Talent twisting apart the glued stack.
5.6.2. Talent placing the membrane insert membrane‑side up.
5.7. Hold the insert and carefully cut out the membrane with a scalpel blade then place it inside a 1.7 milliliter tube containing paraformaldehyde solution [1-TXT].
5.7.1. Talent cutting membrane of insert and placing the cut membrane into fixation vessel. TXT: 500 µL - 1 mL of 0.4 - 4% PFA
5.8. For confocal microscopy, add 300 microliters of sterile PBS to the apical side after aspirating the DMEM [1]. Carefully remove the stack from the Petri dish after pipetting out the PBS [2].
5.8.1. Talent adding three hundred microliters PBS.
5.8.2. Talent removing stack from dish.
5.9. Now flip the Flipwell and add 300 microliters of PBS to the now facing upward RPMI (R-P-M-I) side of the Flipwell co‑culture insert stack then aspirate the phosphate‑buffered saline [1]. 
5.9.1. Talent flipping stack and adding and removing three hundred microliters PBS to RPMI side.
5.10. Using a 200-microliter pipette, create a large droplet of PBS [1]. Twist off the insert assembly to separate into the inserts [2].
5.10.1. Talent pipetting a two‑hundred microliter large drop of PBS.
5.10.2. Talent twisting assembly to separate inserts.
5.11. Then carefully position the Flipwell stack with THP‑1 cells on top of the 200-microliter drop of PBS [1]. Add 200 microliters of permeabilization buffer to the top side with colon epithelial cells and leave for ten minutes [2-TXT]. 
5.11.1. Talent positioning THP‑1 insert over PBS drop.
5.11.2. Talent adding two hundred microliters permeabilization buffer. TXT: Aspirate and  add 200 µL PBS; Repeat wash 2 x
5.12. For immunofluorescent staining, pipette 300 microliters of primary antibody to the top of the insert [1]. Add 300 microliters of primary antibody to the well of a twelve‑well plate then place the insert inside the well on top of the droplet [2-TXT]. 
5.12.1. Talent pipetting antibody onto insert top.
5.12.2. Talent pipetting 300 µL primary antibody being pipetted to the well on 12-well plate then placing the insert inside the well, on top of the droplet. TXT: Cover and incubate at 4 °C overnight
5.12.3. 

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: 102.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Staining showed dramatic increases of mucous secretion in the gut epithelial compartment after Sepiapterin treatment, as indicated by the increases of the epithelial marker protein CK20 and mucosal protein MUC2 [1]. 
6.1.1. LAB MEDIA: Figure 1. Video editor: Highlight the SEP row in the left image and the CK20-SEP and MUC2 SEP columns in the right graph
6.2. In THP-1 monocultures, Sepiapterin treatment significantly increased the expression of the M1 macrophage marker CD80 [1], while downmodulating M2 macrophage marker CD163, indicating M1 polarization [2]. 
6.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the green CD80 panel in the left image and the CD80 SEP column in the graph on the right
6.2.2. LAB MEDIA: Figure 2B. Video editor: Highlight the red CD163 panel in the left image and the CD163 SEP column in the graph on the right
6.3. Scanning electron microscopy revealed increased mucus secretion from epithelial cells in SEP-treated co-cultures [1]. Sepiapterin treatment induced macrophage morphology resembling M1 phenotype in both mono-cultures and co-cultures [2].
6.3.1. LAB MEDIA: Figure 3B. Video editor: Highlight the mucus-covered regions in panels O and P 
6.3.2. LAB MEDIA: Figure 3. Video editor: Highlight panel E,S and T
6.4. Bacterial cells in Sepiapterin-treated mono-cultures displayed wrinkled surfaces characteristic of biofilm formation [1].
6.4.1. LAB MEDIA: Figure 3A. Video editor: Highlight the Panel L
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