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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:  17
Number of Shots:  43 

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 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?
1.11. 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. Chip Fabrication and Device Assembly
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, place a clean Layer 1 polydimethylsiloxane or PDMS mold face-up on a clean plastic dish cap [1-TXT] and add 500 microliters of liquid ultraviolet-curable adhesive slowly on the mold [2]. Using a spatula, carefully wet all the protruding structures and remove any air bubbles formed during the wetting process [3].
2.1.1. WIDE: Talent placing a clean Layer 1 PDMS mold onto a plastic dish cap. TXT: Cap:; Diameter:60 mm; Height 15 mm
2.1.2. Talent adding liquid ultraviolet-curable adhesive onto the mold.
2.1.3. Talent removing air bubbles from the adhesive using the spatula.

2.2. Gently press a coverslip onto the PDMS mold [1] and use a laboratory wiper to remove any excess ultraviolet-curable adhesive, ensuring the top side of the coverslip remains clean and flat [2].
2.2.1. Talent pressing the coverslip onto the adhesive-coated PDMS mold.
2.2.2. Talent cleaning off excess adhesive from the top of the coverslip using laboratory wipers.

2.3. Cure the structure partially under uniformly illuminated ultraviolet light with a wavelength between 363 and 370 nanometers [1-TXT]. Wipe off any marks using 75 percent ethanol [2]. Then, hold the structure firmly on a flat surface [3] and slowly peel the PDMS mold from the cured Layer 1 [4].
2.3.1. Talent placing the assembly under UV light. TXT: Intensity: 224 mW/cm²
2.3.2. Talent wiping marks off the structure with 75 percent ethanol.
2.3.3. Talent placing the mold on a flat surface. 
2.3.4. Talent peeling the PDMS mold from the cured Layer 1 while holding it flat.

2.4. Then, place a clean Layer 2 PDMS mold face-down on a flat PDMS slab that is thicker than 2.5 millimeters [1]. Gently tap the mold features from above using tweezers [2]. Observe the interface beneath the features for darkening or optical contrast, which confirms proper contact [3].
2.4.1. Talent placing the PDMS mold face-down on the flat PDMS slab.
2.4.2. Talent tapping the features on the mold with tweezers.
2.4.3. Talent pointing to the interface showing contrast beneath features.

2.5. Now, fill the space between the PDMS mold and the slab with liquid ultraviolet-curable adhesive by capillary action [1]. Partially cure the structure under ultraviolet light for 10 seconds as demonstrated earlier [2].
2.5.1. Talent applying adhesive near the interface and letting it fill the gap via capillary action.
2.5.2. Talent placing the structure under UV light for partial curing.

2.6. Use soft-padded tweezers to gently peel the composite ultraviolet-curable adhesive layer and PDMS mold from the PDMS slab [1]. If necessary, trim the excess edges of the cured adhesive layer with sharp scissors [2].
2.6.1. Talent peeling the composite layer and mold using padded tweezers.
2.6.2. Talent trimming the edges of the cured layer with scissors.

2.7. Next, place Layer 1 and a rectangular glass coverslip on a flat surface [1]. Align Layer 2, still attached to its PDMS mold, with Layer 1 [2] and press both layers together firmly until shadows appear beneath the features [3].
2.7.1. Talent placing Layer 1 and a rectangular coverslip on a work surface.
2.7.2. Talent aligning Layer 2 over Layer 1.
2.7.3. Talent pressing down to create visible shadows under the features.
2.8. Cure the aligned structure under ultraviolet light for 10 seconds to bond Layers 1 and 2 into a two-layer microfluidic chip [1]. Then, gently peel the PDMS mold from the bonded chip [2].
2.8.1. Talent placing the assembly under UV light for bonding.
2.8.2. Talent peeling the PDMS mold from the microfluidic chip.

2.9. Immediately pipette 10 microliters of polyacrylamide gel precursor solution onto the middle of the tissue region, directly above the slit in Layer 2 [1]. Gently press a round glass coverslip, 10 millimeters in diameter, onto the droplet to form a flat gel [2]. Observe the gel solution flow into Layer 1 through the slit and stop at the row of barrier pillars [3].
2.9.1. Talent pipetting gel precursor onto the slit area of the chip.
2.9.2. Talent pressing a round coverslip onto the solution to spread it.
2.9.3. Close-up of the gel flowing through the slit and halting at barrier pillars.

2.10. Immediately cure the assembled microfluidic chip under ultraviolet light for 5 minutes [1]. Then, leave the chip undisturbed for approximately 1 hour to allow the polyacrylamide gel to fully solidify [2].
2.10.1. Talent placing the chip under UV light for full curing.
2.10.2. Shot of the chip lying undisturbed.

2.11. Next, incubate the microfluidic chip in 0.1 molar HEPES buffer at pH 7.4 for at least 1 hour to hydrate the gel and reduce adhesion between the gel and the coverslip [1]. Then, gently use sharp tweezers to remove the coverslip from the gel surface [2].
2.11.1. Talent immersing the chip in HEPES buffer.
2.11.2. Talent removing the coverslip from the gel using sharp tweezers.





3. Polyacrylamide (PA) Gel Functionalization with ECM Protein
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Sterilize the fabricated microfluidic devices by placing them under ultraviolet light at 200 to 280 nanometers inside a biosafety cabinet [1].
3.1.1. Talent placing multiple chips in a biosafety cabinet and switching on the UV light for sterilization.

3.2. Prepare the required volume of 50 micrograms per milliliter Collagen I (1) working solution in 1× DPBS on ice [1].
3.2.1. Talent pipetting Collagen I into cold 1× DPBS and gently mixing the solution over ice.

3.3. On ice, prepare the Sulfo-SANPAH (Sanpuh) working solution by diluting 2 microliters of Sulfo-SANPAH stock solution, previously dissolved in anhydrous DMSO [1], in 80 microliters of cold 0.1 molar HEPES buffer at pH 7.4, stored at 4 degrees Celsius [2].
3.3.1. Talent aspirating 2 microliters of SS stock into a micropipette.
3.3.2. Shot of adding SS to a tube containing 80 microliters of cold HEPES and gently mixing it over an ice tray.

3.4. Dab the edges of the polyacrylamide gel with laboratory wipes to dry it inside the device [1]. Pipette 80 microliters of Sulfo-SANPAH working solution onto the gel surface, ensuring full immersion [2] and place the chip under ultraviolet light for 5 minutes to activate the Sulfo-SANPAH [3-TXT]. Rinse the gel three times with cold 0.1 molar HEPES buffer at pH 7.4 [4].
3.4.1. Talent using laboratory wipes to dry the gel by dabbing the edges.
3.4.2. Talent pipetting SS working solution over the gel surface until fully covered.
3.4.3. Talent placing the chip under UV light for 5 minutes. TXT: UV light intensity: 24.5 mW/cm2
3.4.4. Talent rinsing the gel three times with cold HEPES buffer.

3.5. Repeat the Sulfo-SANPAH treatment by pipetting 80 microliters of SS working solution over the gel [1] and irradiating it under ultraviolet light for 5 minutes [2]. This time, rinse the gel three times with cold 1× DPBS [3].
3.5.1. Talent applying SS solution again on the gel.
3.5.2. Shot of the gel lying under UV light. Authors, the chamber has transparent glasses for this to be seen right: Or else we can modify the shot
3.5.3. Talent adding cold 1× DPBS onto the gel.

3.6. Finally, pipette 100 microliters of Collagen I solution onto the polyacrylamide gel, ensuring complete coverage [1] and incubate the chip at room temperature for 1 hour [2]. Rinse off unattached collagen with 1× DPBS three times [3], then keep the gel immersed in 1× DPBS until further use [4-TXT].
3.6.1. Talent applying Collagen I solution over the entire gel surface.
3.6.2. Talent leaving the chip at room temperature on the bench.
3.6.3. Talent adding the gel with 1× DPBS.
3.6.4. Talent dipping the gel in DPBS. TXT: Use the fabricated device for live cell experiments


3.6.5. 

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: 200.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Electric stimulation was applied perpendicular to the cells to disrupt transepithelial potential to study its role in tissue behavior under different current directions [1]. Under phase-contrast imaging, apical-to-basal or AtB (A-T-B) currents caused cell junctions to brighten within 10 minutes of application [2], while control and basal-to-apical BtA (B-T-A) conditions showed low contrast and flat apical surfaces [3].
4.1.1. LAB MEDIA: Figure 3
4.1.2. LAB MEDIA: Figure 3A, C, B. Video editor: Highlight the “AtB” images and curve in B.
4.1.3. LAB MEDIA: Figure 3A, C, B. Video editor: Highlight the “Control” and “BtA” images in A, C and curve in B.

4.2. AtB currents produced an outward convexity at the apical cell surface [1].
4.2.1. LAB MEDIA: Figure 3C. Video editor: Zoom in on the AtB image.

4.3. Gel deformation was strongly dependent on the direction of current. AtB currents pulled the gel upward [1], while BtA currents compressed the gel downward [2].
4.3.1. LAB MEDIA: Figure 3D. Video editor: Highlight the AtB panel under gel deformation.
4.3.2. LAB MEDIA: Figure 3D. Video editor: Highlight the BtA panel under gel deformation.

4.4. Junctional E-cadherin intensity increased under BtA currents [1], but significantly decreased under AtB currents [2] compared to control [3].
4.4.1. LAB MEDIA: Figure 4A B C. Video editor: Highlight BtA images in A, C and curve in B.
4.4.2. LAB MEDIA: Figure 4A B C. Video editor: Highlight AtB images in A, C and curve in B.
4.4.3. LAB MEDIA: Figure 4 A B C. Video editor: Focus on the “CONTROL” images in A, C and curve in B.

4.5. Junctional actin intensity decreased under AtB currents [1], but did not significantly increase under BtA currents [2] relative to control [3].
4.5.1. LAB MEDIA: Figure 4D E F. Video editor: Highlight AtB images in D, F and curve in E.
4.5.2. LAB MEDIA: Figure 4D E F. Video editor: Highlight BtA images in D, F and curve in E.
4.5.3. LAB MEDIA: Figure 4D E F. Video editor: Highlight Control images in D, F and curve in E

4.6. AtB currents triggered multicellular live cell extrusions across the monolayer [1], while BtA currents preserved monolayer structure similar to the control [2].
4.6.1. LAB MEDIA: Figure 5A and B. Video editor: Highlight the white patch clusters in the AtB panel.
4.6.2. LAB MEDIA: Figure 5A,B. Video editor: Emphasize BtA and Control layers.

4.7. Spatial heterogeneity in cell distribution was significantly higher under AtB currents [1], but remained low and uniform under BtA and control conditions [2].
4.7.1. LAB MEDIA: Figure 5C. Video editor: Emphasize the taller scatter points for AtB in the RUDM graph.
4.7.2. LAB MEDIA: Figure 5C. Video editor: Highlight the dense clustering of dots for BtA and Control.

4.8. Cell proliferation rates increased under AtB stimulation, with higher division rates over time [1]. In contrast, BtA currents induced more cell death events [2].
4.8.1. LAB MEDIA: Figure 5D. 
4.8.2. LAB MEDIA: Figure 5E. Video editor: Highlight the elevated data points for BtA
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