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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: 24
Number of Shots: 56 

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.
Answers will be slightly edited in accordance with the journal guidelines

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.
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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. 	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
· 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. Single-Cell Isolation from Ectocervical Tissues
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, place the biopsied tissue in a 10-centimeter Petri dish [1]. Using ice-cold Dulbecco’s PBS without calcium and magnesium, wash the tissue once to remove blood and debris [2].
2.1.1. WIDE: Talent placing the biopsied tissue into a 10 centimeter Petri dish on the bench.
2.1.2. Talent adding ice-cold Dulbecco’s PBSto the dish and gently washing the tissue.

2.2. Transfer the tissue to a 1.5-milliliter tube containing 1 milliliter of Dispase solution at 2.4 units per milliliter [1]. Place the tube on a tube rotator set to 20 revolutions per minute and incubate for 1 hour at 37 degrees Celsius with gentle agitation [2].
2.2.1. Talent transferring the tissue into a 1.5 milliliter tube containing Dispase solution.
2.2.2. Talent placing the tube onto a tube rotator set to 20 revolutions per minute inside a 37 degrees Celsius incubator.

2.3. Then, transfer the sample to a new 10-centimeter Petri dish [1]. Using forceps, carefully separate the white epithelial layer from the rest of the tissue [2].
2.3.1. Talent transferring the sample into a new 10 centimeter Petri dish.
2.3.2. Using forceps, talent carefully separating the white epithelial layer from the remaining tissue.
2.4. Now, with sharp forceps, gently peel off the epithelial surface as an intact sheet [1] and immediately transfer the isolated epithelial layer into a 50-milliliter conical tube kept on ice [2].
2.4.1. Using sharp forceps, talent peeling the epithelial surface as an intact sheet.
2.4.2. Talent transferring the isolated epithelial layer into a 50 milliliter conical tube placed on ice.

2.5. Add 1 milliliter of recombinant trypsin-based dissociation solution to the peeled or scraped sample [1].  Place the 50 milliliter conical tube containing cervical epithelium on a tube rotator set to 20 revolutions per minute [2-TXT].
2.5.1. Talent adding 1 milliliter of recombinant trypsin-based dissociation solution to the sample.
2.5.2. Talent placing the 50 milliliter conical tube onto a tube rotator set to 20 revolutions per minute. TXT: 5 min; 37 °C; Gentle agitation

2.6. Add 10 milliliters of freshly prepared ice-cold blocking buffer composed of PBS with 2 percent bovine calf serum to the cell suspension to stop the enzymatic reaction [1]. Place the tube in a centrifuge and spin at 450 g for 5 minutes at 4 degrees Celsius [2]. 
2.6.1. Talent adding 10 milliliters of ice-cold blocking buffer to the 50 milliliter conical tube containing the cell suspension.
2.6.2. Talent placing the 50 milliliter conical tube into a centrifuge set to 450 g and 4 degrees Celsius.

2.7. After discarding the supernatant, add 1 milliliter of 1x red blood cell lysis buffer to the pellet, followed by 20 microliters of deoxyribonuclease [1-TXT].  Then, resuspend the cell pellet in 200 to 500 microliters of organoid culture medium [2].
2.7.1. Talent adding 1 milliliter of 1 times red blood cell lysis buffer to the cell pellet. TXT: Incubate at RT (5 min); Wash 2x with cold blocking buffer
2.7.2. Talent adding organoid culture medium to the pellet and gently pipetting to resuspend the cells.

2.8. Using a hemocytometer and trypan blue solution, count the cell number [1]. 
2.8.1. Talent mixing the cell suspension with trypan blue and loading it onto a hemocytometer for counting.

3. Ectocervical Organoid Seeding and Culture

Demonstrator: Click here to enter name of demonstrator(s) 


3.1. Resuspend 500 to 2,000 viable cells in a final volume of 50 microliters of organoid culture medium in a 1.5-milliliter microcentrifuge tube [1]. 
3.1.1. Talent pipetting organoid culture medium into a 1.5 milliliter microcentrifuge tube containing the cell pellet and gently resuspending the cells.

3.2. Add 50 microliters of basement membrane matrix to the cell suspension [1] and gently mix on ice to avoid bubble formation [2]. Dispense the 100 microliter mixture into the interior of a cell culture insert placed in a 24 well plate [3]. 
3.2.1. Talent adding 50 microliters of basement membrane matrix to the cell suspension tube kept on ice.
3.2.2. Talent gently mixing the tube on ice, avoiding bubble formation.
3.2.3. Talent dispensing the 100 microliter mixture into the interior of a cell culture insert positioned in a 24 well plate.

3.3. Place the plate in a 37 degrees Celsius incubator for 20 to 30 minutes until the basement membrane matrix-cell mixture solidifies [1]. Next, add 400 microliters of organoid culture medium to the well below the insert after the mixture has solidified [2]. Culture the organoids for 1 to 2 weeks until they reach an average diameter of 150 to 250 micrometers [2]. 
3.3.1. Talent placing the 24 well plate into a 37 degrees Celsius incubator.
3.3.2. Talent pipetting 400 microliters of organoid culture medium into the well beneath the insert.
3.3.3. Shot of the 24 well plate being placed inside the incubator.





4. Organoid Dissociation and Reseeding
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Add 1 milliliter of Dispase solution at 2.4 units per milliliter on top of the cell culture insert [1]. Using a pipette, gently dissociate the basement membrane matrix [2]. Transfer the Dispase-basement membrane matrix mixture to a 15-milliliter tube and incubate [3-TXT].
4.1.1. Talent adding 1 milliliter of Dispase solution onto the cell culture insert in the 24 well plate.
4.1.2. Using a pipette, talent gently triturating to dissociate the basement membrane matrix.
4.1.3. Talent transferring the mixture into a 15 milliliter tube. TXT: TXT: 37 °C; 1h

4.2. Now, add 10 milliliters of freshly prepared ice-cold blocking buffer to the cell suspension to stop the enzymatic reaction [1]. Place the tube in a centrifuge and spin at 450 g for 5 minutes at 4 degrees Celsius [2].
4.2.1. Talent adding 10 milliliters of ice-cold blocking buffer to the 15 milliliter tube.
4.2.2. Talent placing the 15 milliliter tube into a centrifuge set to 450 g and 4 degrees Celsius.

4.3. Remove the supernatant [1] and resuspend the pellet in 200 microliters of TrypLE Express [2].
4.3.1. Talent carefully aspirating and discarding the supernatant from the tube.
4.3.2. Talent adding 200 microliters of TrypLE Express to the pellet and gently pipetting to resuspend.

4.4. Next, add 1 milliliter of ice-cold blocking buffer and gently mix to neutralize the enzyme [1]. Filter the suspension through a 40-micrometer cell strainer to obtain single cells [2].
4.4.1. Talent adding 1 milliliter of ice-cold blocking buffer to the tube and mixing with pipette.
4.4.2. Talent placing a 40 micrometer cell strainer over a collection tube and passing the cell suspension through the strainer.


4.5. Place the tube in a centrifuge and spin at 450 g for 5 minutes at 4 degrees Celsius [1].  After discarding the supernatant, resuspend the cell pellet in 200 to 500 microliters of organoid culture medium [2].
4.5.1. Talent placing the tube into a centrifuge set to 450 g and 4 degrees Celsius.
4.5.2. Talent adding organoid culture medium to the pellet and gently pipetting to resuspend the cells.

4.6. Using a hemocytometer and trypan blue solution, count the cell number [1]. Expect a yield between 50,000 and 500,000 cells per well of a 24 well cell culture insert [2].
4.6.1. Talent mixing the cell suspension with trypan blue and loading it onto a hemocytometer.
4.6.2. Close-up of the hemocytometer grid with dye-cell mixture.

4.7. Resuspend 500 to 2,000 cells in 50 microliters of organoid culture medium in a microcentrifuge tube [1] and add 50 microliters of basement membrane matrix to the cell suspension [2]. Gently mix to avoid bubble formation [3] and dispense the 100 microliter mixture into the interior of a cell culture insert placed in a 24 well plate [4].
4.7.1. Talent resuspending 500 to 2,000 cells in 50 microliters of organoid culture medium.
4.7.2. Talent adding 50 microliters of basement membrane matrix to the cell suspension on ice.
4.7.3. Talent gently mixing the suspension without introducing bubbles.
4.7.4. Talent dispensing the 100 microliter mixture into the interior of a cell culture insert in a 24 well plate.

4.8. Place the plate in a 37 degrees Celsius incubator for 20 to 30 minutes until the basement membrane matrix-cell mixture solidifies [1]. Add 400 microliters of organoid culture medium to the well below the insert once the mixture is fully solidified [2]. Next, culture the organoids for 1 to 2 weeks in organoid culture medium using a 3-dimensional extracellular matrix-embedded method at 37 degrees Celsius with 5 percent carbon dioxide in a humidified incubator [3-TXT]. 
4.8.1. Talent placing the 24 well plate into a 37 degrees Celsius incubator.
4.8.2. Talent pipetting 400 microliters of organoid culture medium into the well beneath the insert.
4.8.3. Shot of the 24 well plate inside a humidified incubator set to 37 degrees Celsius and 5 percent carbon dioxide. TXT: Replace the medium every 2 - 3 days


5. Genetic Manipulation of Human Cervical Organoids by Electroporation

Demonstrator: Click here to enter name of demonstrator(s) 


5.1. Prepare the Nucleofector Solution and Supplement mixture by combining 16.4 microliters of Nucleofector Solution with 3.6 microliters of Supplement per tube [1]. Resuspend the cell pellet in 20 microliters of the prepared Nucleofector Solution and Supplement mixture from the P4 Primary Cell 4D-Nucleofector X Kit [2].
5.1.1. Talent pipetting 16.4 microliters of Nucleofector Solution and 3.6 microliters of Supplement into a microcentrifuge tube and mixing.
5.1.2. Talent adding 20 microliters of the prepared mixture to the cell pellet and gently pipetting to resuspend.

5.2. Then, add 300 nanomolar of either control or target small interfering RNA oligo to each tube containing the resuspended cells and mix gently [1]. Carefully transfer 20 to 22 microliters of the nucleofection mixture into the electroporation cuvette vessels from the P4 Primary Cell 4D-Nucleofector X Kit [2].
5.2.1. Talent adding the appropriate volume of control or target small interfering ribonucleic acid oligo to the tube.
5.2.2. Talent pipetting the nucleofection mixture into the electroporation cuvette vessel.
5.3. Gently tap the Nucleocuvette vessel to ensure the sample covers the bottom of the cuvette [1]. Close the lid of the Nucleocuvette vessel [2] and place the vessel into the retainer of a powered-on 4D-Nucleofector unit [3]. To initiate the nucleofection process, select the P4 primary cell process and set the pulse code to EA-125 for each cuvette [4].
5.3.1. Talent gently tapping the Nucleocuvette vessel on the bench to distribute the sample evenly.
5.3.2. Talent closing the lid of the Nucleocuvette vessel.
5.3.3. Talent inserting the vessel into the retainer slot of the powered-on 4D-Nucleofector unit.
5.3.4. Display the 4D-Nucleofector interface and show selection of the P4 Primary Cell process followed by setting the pulse code to EA-125, then starting the run.

5.4. After completion, carefully remove the Nucleocuvette vessel from the retainer [1] and incubate the Nucleocuvette vessel at room temperature for 10 minutes to allow the cells to stabilize [2]. Next, open the lid of the Nucleocuvette vessel [3] and add 180 microliters of 37 degrees Celsius pre-warmed organoid culture medium to each cuvette [4]. Gently transfer the cell suspension to a new 1.5-milliliter tube for resuspension [5].
5.4.1. Talent removing the Nucleocuvette vessel from the 4D-Nucleofector unit
5.4.2. Talent placing the Nucleocuvette vessel on the bench at room temperature.
5.4.3. Talent opening the lid of the Nucleocuvette vessel.
5.4.4. Talent adding 180 microliters of pre-warmed organoid culture medium to the cuvette.
5.4.5. Talent gently pipetting the cell suspension and transferring it into a new 1.5 milliliter tube.

5.5. Finally, take a volume of the cell suspension containing 500 to 2,000 cells [1] and resuspend in organoid culture medium to a final volume of 50 microliters [2-TXT].
5.5.1. Talent calculating and pipetting the appropriate volume of cell suspension corresponding to 500 to 2,000 cells.
5.5.2. Talent adding organoid culture medium to reach a final volume of 50 microliters and gently mixing. TXT: Culture the organoids; Perform RT-PCR experiments




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

6. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration


6.1. Human cervical organoids grew up to 500 micrometer in diameter from single cells over 2 weeks [1].
6.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the time course images from left to right.

6.2. Hematoxylin and eosin staining clearly revealed the formation of stratified squamous epithelium in the organoids (Figure 2B) [1].
6.2.1. LAB MEDIA: Figure 2B. Video editor: Zoom in on the stained tissue section showing the layered epithelial structure.

6.3. Immunofluorescence staining revealed that the basal layer was located in the outer rim of the organoids [1], surrounding the suprabasal layers [2].
6.3.1. LAB MEDIA: Figure 2C. Video editor: Highlight the outer GREEN rim signal marked KRT14
6.3.2.  LAB MEDIA: Figure 2C. Video editor: Highlight RED signal marked KRT1

6.4. Cervical organoids could be passaged at least 10 times over 6 months (Figure 3) [1].
6.4.1. LAB MEDIA: Figure 3. 

6.5. After electroporating the human cervical epithelial cells with siRNA (S-I-R-N-A) oligos against AKT, about 97.3 percent of cells were viable [1].
6.5.1. LAB MEDIA: Figure 4A. Video editor: Highlight the bar siAKT1+2.

6.6. Simultaneous silencing of AKT1 and AKT2 effectively silenced both genes [1] and interfered with cervical organoid formation [2].
6.6.1. LAB MEDIA: Figure 4B. Video editor: Highlight the bars on the left and right labeled siAKT1+2 for AKT1 and AKT2.
6.6.2. LAB MEDIA: Figure 4C and D. Video editor: Show the bright-field images and bard for siAKT1+2_1 and siAKT1+2_2





 2026, Journal of Visualized Experiments		Page 9 of 9
image1.png




