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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:  16
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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 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.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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.
Describe the research contexts or systems in which this protocol can be applied.
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.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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.

Describe the most important consideration or challenge when performing this protocol.
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.

Are there any additional methods or analyses that can be performed following this procedure?
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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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.


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

Ethics Title Card
This research has been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name)	Comment by Poornima  G: Authors: Please fill this



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Coating Transwell Inserts with Invasin or Basement Membrane Extract
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, place the required materials inside a clean and sterile tissue culture hood [1]. Prepare a 5 microgram per milliliter solution of invasin in sterile PBS [2]. Add 100 microliters of this solution to the upper compartment of a 3-micrometer pore polyester cell culture insert placed in a 24-well plate [3]. Ensure that the membrane is completely covered [4] and incubate overnight at 4 degrees Celsius [5].
2.1.1. WIDE: Talent arranging materials inside a tissue culture hood.
2.1.2. Talent adding the invasin to PBS in a sterile container.
2.1.3. Talent pipetting 100 microliters of solution into the upper compartment of a cell culture insert in a 24-well plate.
2.1.4. Shot of the solution fully covering the membrane.
2.1.5. Talent placing the plate into a refrigerator set to 4 degrees Celsius.

2.2. Alternatively, if using Basement Membrane Extract for coating, prepare a 10 percent solution in ice-cold DMEM [1]. Add 100 microliters of the diluted solution to the upper compartment of the 3-micrometer pore cell culture insert [2]. Ensure complete coverage of the membrane surface [3] and incubate for 1 hour at room temperature [4].
2.2.1. Talent preparing the 10 percent solution in ice-cold DMEM.
2.2.2. Talent pipetting 100 microliters of the diluted solution into the upper compartment of a cell culture insert.
2.2.3. Talent pointing to the insert to confirm complete membrane coverage.
2.2.4. Talent placing the plate on the bench for incubation at room temperature.




3. Preparation and Seeding of Human Intestinal Organoid Cells onto Coated Transwell Inserts
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Remove the human intestinal organoids from the incubator after 3 to 5 days of expansion post-splitting [1-TXT]. After removing the spent medium [2], resuspend the organoids in 1 milliliter of ice-cold DMEM [3]. Transfer the suspension to a 15-milliliter conical tube containing 4 milliliters of ice-cold DMEM [4].
3.1.1. Talent removing the culture plate from the incubator. TXT: Human intestinal organoids: Derived from surgical waste of colorectal cancer patients
3.1.2. Talent aspirating culture medium from organoid plates inside a tissue culture hood.
3.1.3. Talent adding ice-cold DMEM to the organoids and resuspending them.
3.1.4. Talent transferring the suspension into a 15 milliliter conical tube containing ice-cold DMEM.

3.2. Centrifuge the tube for 5 minutes at 500 g at 4 degrees Celsius [1]. Then, remove the supernatant completely [2].
3.2.1. Talent placing the conical tube into a centrifuge.
3.2.2. Talent aspirating and discarding the supernatant from the tube.

3.3. Resuspend the pellet in 3 milliliters of recombinant trypsin substitute [1]. Pipette up and down using a P1000 pipette to mechanically disrupt the organoids [2]. Incubate at 37 degrees Celsius for 15 to 20 minutes until single cells or small clusters of 3 to 4 cells are obtained [3].
3.3.1. Talent adding recombinant trypsin substitute to the pellet and resuspending it.
3.3.2. Talent pipetting the suspension up and down using a P1000 pipette.
3.3.3. Talent placing the tube into an incubator set to 37 degrees Celsius.

3.4. Now, add 5 milliliters of ice-cold DMEM [1]. Centrifuge for 5 minutes at 500 g at 4 degrees Celsius [2] and remove the supernatant [3].
3.4.1. Talent adding ice-cold DMEM to the tube.
3.4.2. Talent placing the tube into a centrifuge.
3.4.3. Talent aspirating and discarding the supernatant.

3.5. Resuspend cells in expansion medium at 100 microliters per cell culture insert [1]. Count cells using a cell counter or hemocytometer [2]. Adjust the concentration to approximately 2 × 10 to the power of 6 cells per milliliter [3].
3.5.1. Talent resuspending the cell pellet in expansion medium.
3.5.2. Talent loading the sample into a cell counter or hemocytometer for counting. Authors: What will you use on the shoot day?
3.5.3. Talent adjusting the cell suspension concentration using medium.

3.6. Next, remove the coating solution from the inserts [1]. Add 100 microliters of cell suspension containing 2 × 10 to the power of 5 cells to the upper compartment [2] and then dispense 500 microliters of expansion medium to the lower compartment [3].
3.6.1. Talent aspirating coating solution from the cell culture inserts.
3.6.2. Talent pipetting cell suspension into the upper compartment of the insert.
3.6.3. Talent adding expansion medium to the lower compartment of the well plate.

3.7. Culture inserts at 37 degrees Celsius with 5 percent carbon dioxide until confluent [1], then differentiate with appropriate media and maintain for 5 days with regular media changes [2]. Measure transepithelial electrical resistance of the cells with suitable electrodes [3]. Authors: This step is added to summarise sections 3 and 4 in the manuscript to maintain the flow
3.7.1. Talent placing the cell culture plate into an incubator set to 37 degrees Celsius with 5 percent carbon dioxide.
3.7.2. Talent aspirating and replacing medium in both compartments of the insert.
3.7.3. Talent inserting the electrodes into the transwell compartments.



4. Infecting the Differentiated Organoid Monolayers with Adherent-Invasive Escherichia coli (AIEC)
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. To begin, inoculate fluorescent adherent invasive Escherichia coli in 3 milliliters of Luria-Bertani medium inside a hood [1] and incubate overnight at 37 degrees Celsius with shaking [2].
4.1.1. Talent inoculating fluorescent bacterial culture into a tube containing Luria-Bertani medium inside a tissue culture hood.
4.1.2. Talent placing the culture tube into a shaking incubator.

4.2. After incubation, centrifuge 500 microliters of culture for 5 minutes at 1500 g [1]. Resuspend the pellet in 1 milliliter of Advanced DMEM supplemented medium [2]. Measure the optical density of the suspension at 600 nanometers [3] and dilute the cells to approximately 1 × 10 to the power of 8 colony forming units per milliliter in Advanced DMEM supplemented medium [4].	Comment by Poornima  G: Authors: Added “at 600 nm” here
4.2.1. Talent placing a microcentrifuge tube into a centrifuge.
4.2.2. Talent resuspending the bacterial pellet in medium.
4.2.3. Talent placing the sample in a spectrophotometer.
4.2.4. Talent diluting the bacterial suspension to the required concentration by adding media.

4.3. Now, replace media in both compartments of the transwell harboring differentiated organoid monolayers [1]. Add 500 microliters of fresh differentiation medium to the lower compartment [2] and then introduce 100 microliters of bacterial suspension to the upper compartment for the infected condition [3]. Add 100 microliters of Advanced DMEM supplemented medium to the upper compartment of the control insert for the non-infected condition [4]. Incubate the inserts at 37 degrees Celsius with 5 percent carbon dioxide [5-TXT ].	Comment by Poornima  G: Authors: Please check if this is correct
4.3.1. Talent aspirating and adding media in both compartments of the cell culture insert.
4.3.2. Talent adding differentiation medium to the lower compartment of one insert.
4.3.3. Talent pipetting bacterial suspension into the upper compartment of the insert.
4.3.4. Talent pipetting medium into the upper compartment for the control insert.
4.3.5. Talent placing the inserts into an incubator set to 37 degrees Celsius with 5 percent carbon dioxide. TXT: Quantify epithelial breaching: Plate basolateral samples on LB agar 2.5h post-infection; Calculate CFU/insert


5. Post-Infection Fixation and Fluorescent Imaging of Infected Epithelial Monolayers
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. At 5 hours post-infection, remove media and fix the cells with 4 percent paraformaldehyde inside a fume hood [1]. Incubate the cells for 30 minutes [2] and wash them three times with PBS [3].
5.1.1. Talent aspirating media and adding paraformaldehyde to the cell culture insert inside a fume hood.
5.1.2. Talent leaving the plate aside.
5.1.3. Talent washing the sample by adding PBS.

5.2. Excise the membrane insert and place cells facing upward in a well plate [1]. Stain with fluorescent phalloidin for 1 to 2 hours [2] and wash three times with PBS [3].
5.2.1. Talent carefully cutting out the membrane insert and placing it in a well plate with cells facing upward.
5.2.2. Talent adding fluorescent phalloidin solution to the membrane.
5.2.3. Talent washing the membrane by adding PBS.

5.3. Stain nuclei with DAPI for 10 minutes [1]. After washing the sample three times with PBS [2], mount it on a glass slide with mounting medium and apply a coverslip [3]. Then, seal the coverslip with nail polish [4].
5.3.1. Talent adding 4',6-diamidino-2-phenylindole stain to the sample.
5.3.2. Talent washing the sample with PBS.
5.3.3. Talent placing the membrane on a glass slide, adding mounting medium, and applying a coverslip.
5.3.4. Talent sealing the edges of the coverslip with nail polish.

5.4. Finally, acquire and process confocal z-stack images to visualize nuclei, actin, and bacteria, including cross-sectional views [1]. Assess epithelial response by extracting RNA, and performing RT-qPCR to quantify gene expression [2].
5.4.1. Talent working at the confocal imaging system.
5.4.2. Talent placing the sample in a qPCR machine.




Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: 130.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. After reaching confluency, human intestinal cells on the cell culture insert displayed a mosaic-like pattern without visible gaps in the monolayer [1].
6.1.1. LAB MEDIA: Figure 1B. 

6.2. Transepithelial electrical resistance values above 500 ohms square centimeters were observed, consistent with the formation of a tight epithelial monolayer [1].
6.2.1. LAB MEDIA: Figure 1C. Video editor: Highlight the data points positioned above the 500 ohm square centimeter level on the vertical axis

6.3. The quantity of adherent invasive Escherichia coli in the basolateral compartment increased over time after infection [1].
6.3.1. LAB MEDIA: Figure 2B. Video editor: Highlight the upward trend of the plotted points from left to right 

6.4. Confocal imaging demonstrated a polarized monolayer with nuclei localized basally [1] and an apical enrichment of the actin network [2]. Additionally, the bacterial cells were visualized [3].
6.4.1. LAB MEDIA: Figure 3B. Video editor: Highlight the DAPI image
6.4.2. LAB MEDIA: Figure 3B. Video editor: Highlight the magenta-stained Phalloidin image
6.4.3. LAB MEDIA: Figure 3B. Video editor: Highlight the AIEC image


6.5. High magnification imaging revealed intracellular adherent invasive Escherichia coli [1] and extracellular bacteria attached to the apical membrane [2].
6.5.1. LAB MEDIA: Figure 3C. Video editor: Zoom in on the bacteria marked with * an asterisk inside the cells
6.5.2. LAB MEDIA: Figure 3C. Video editor: Zoom in on the bacteria marked with $ dollar symbols along the outer top edge of the cells

6.6. Tumor necrosis factor alpha expression was significantly upregulated in response to adherent invasive Escherichia coli infection [1] compared to non-infected control [2].
6.6.1. LAB MEDIA: Figure 4B. Video editor: Highlight the green bar labelled AIEC
6.6.2. LAB MEDIA: Figure 4B. Video editor: Highlight the non-infected bar
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