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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: 52

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 questions will future research focus on?
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.


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. 
AUTHORS: Kindly note that, in accordance with the production limits of 55 shots and 3 pages of highlighted manuscript, sections from 3.4.2 onward were not included. Should you wish to prioritize other parts of the manuscript for scripting, we recommend removing an equivalent portion of the current text to remain within the established limits
2. Real-Time Cell Analysis Setup and Background Recording with HeLa Cell Seeding
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, power on the real‑time cell analysis system before cell seeding [1]. Launch RTCA (R-T-C-A) software version 2.0 (Two-point-Oh) [2]. Click the Exp Notes (Exp-Notes) button and enter the experimental details [3].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21009363
2.1.1. WIDE: Talent switching on the RTCA system.
2.1.2. SCREEN: The RTCA software 2.0 is being launched.
2.1.3. SCREEN: Click Exp Notes, fill in experimental details.
2.2. Click the Schedule button and add two steps. One to record background and the second to monitor cell proliferation every fifteen minutes for seventy‑two hours [1]. Now choose the first step and click Play to record background impedance by adding fifty microliters of complete medium to each well of the e‑plate view [2].	Comment by Sulakshana Karkala: AUTHORS: is this done by the instrument or manually?
2.2.1. SCREEN: Schedule is being clicked and 2 steps are being added.
2.2.2. SCREEN: 1st scheduled step is being selected and Play is clicked.
2.3. Next, wash both the senescent and non‑senescent HeLa (hee-la) cells with 5 milliliters of sterile pre‑warmed PBS [1]. After aspirating, add 1 milliliter of pre‑warmed 0.05 percent trypsin and incubate [2-TXT].  
2.3.1. Talent adding 5 mL PBS to the cells.
2.3.2. Talent pipetting 1 mL trypsin to the cells.  TXT: Incubation: 37 °C, 2 mins
2.4. Neutralize the trypsin with 5 milliliters of antibiotic-supplemented complete DMEM [1-TXT]. Then, centrifuge the cells at 500 g at room temperature for ten minutes [2]. After discarding the supernatant, resuspend the cell pellets in 5 milliliters of antibiotic-supplemented complete DMEM [3].
2.4.1. Talent neutralizing with serum‑containing complete medium. TXT: Supplemented DMEM medium: 10% FBS, penicillin (100 U/mL), and streptomycin (0.1 µg/mL)
2.4.2. Talent loading tubes in centrifuge.
2.4.3. Talent resuspending pellets in complete medium.
2.5. Now, seed non‑senescent HeLa cells into each well of one e‑plate view in 100 microliters of antibiotic-supplemented complete [1-TXT]. Place the e‑plate view in the cradle of the real‑time cell analysis system to allow the cells to attach to the plate surface in the incubator [2]. Choose the second step on the schedule and click Play to start impedance measurement using RTCA software 2.0 for seventy‑two hours [3].
2.5.1. Talent pipetting non-senescent HeLa cells into wells. TXT: Seeding density: 5 x 103 cells/well
2.5.2. Talent placing e‑plate into RTCA cradle, move to incubator.
2.5.3. SCREEN: Choose second step and click Play
3. E-Plate Insert Seeding and Real-Time Cell Proliferation Analysis
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Seed cells in the e‑plate insert wells containing 60 microliters of antibiotic-supplemented complete DMEM, under 3 different experimental setups [1]. Maintain the e‑plate insert at 37 degrees Celsius in an incubator with 5 percent carbon dioxide overnight for attachment [2].
3.1.1. Talent pipetting into e‑plate insert wells.
AND 
TEXT ON PLAIN BACKGROUND:
Group 1 (Negative Control): No cells seeded (media only) 
Group 2: 2 x 10⁴ non-senescent HeLa cells
Group 3: 1 x 105 senescent HeLa cells
3.1.2. Talent placing insert plate in incubator overnight.
3.2. Click Pause after six hours of cell seeding [1]. Then gently aspirate the culture medium from each well of the e‑plate view to remove serum and non‑adherent cells [2]. 
3.2.1. SCREEN:  Click Pause.
3.2.2. Talent pipetting out the medium gently.
3.3. Wash wells two times with pre‑warmed PBS at 37 degrees Celsius [1]. Add 140 microliters of serum‑free DMEM to each well of the e‑plate view [2]. Remove the medium, wash wells again then add 60 microliters of serum‑free DMEM [3].
3.3.1. Talent pipetting pre-warmed PBS to the wells.
3.3.2. Talent adding 140 µL of serum‑free medium.
3.3.3. Talent adding 60 µL serum‑free medium.
3.4. Now position the e‑plate insert into the e‑plate view [1].  Gently press down until the insert is fully seated in the well [2]. 
3.4.1. Talent placing insert in the e-plate view. 
3.4.2. Shot of the insert being gently pushed into the well.
3.5. Insert the combined plate into the real‑time cell analysis system [1].  Click Play to resume real‑time monitoring of cell index values at fifteen-minute intervals using the software [2]. Normalize the cell index values at the time point when the e‑plate view and e‑plate insert are combined and inserted into the real‑time cell analysis system [3].
3.5.1. Talent inserting the plate into the RTCA system.
3.5.2. SCREEN: Play is being clicked and real time cell index values are seen..
3.5.3. SCREEN: Normalize cell index (CI) values.
3.6. Next, press the Data Analysis button to calculate the proliferation rate and quantity using the maximum cell index and slope data obtained from the real‑time cell analysis system [1]. Then, analyse the data using an appropriate statistical program [2].
3.6.1. SCREEN: Click Data Analysis, pick parameters (max CI, slope).
3.6.2. SCREEN: Talent exporting/analyzing data in stats program.
4. Preparation of Conditioned Media and Real-Time Cell Proliferation Assay with HeLa Cells
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Aspirate the culture medium from both six‑well plates containing the senescent and non‑senescent HeLa cells [1]. Wash the cells two times with pre‑warmed PBS at 37 degrees Celsius to remove residual serum and cell debris [2]. 
4.1.1. Talent pipetting out the media from 6-well plates with HeLa cells.
4.1.2. Talent adding PBS to the plates.
4.2. Add 2 milliliters of serum‑free antibiotic supplemented -DMEM media into each well [1], then incubate the cells in a humidified incubator at 37 degrees Celsius with 5 percent carbon dioxide for 48 hours [2].
4.2.1. Talent adding 2 mL serum‑free medium into each well.
4.2.2. Talent placing plates into incubator.
4.3. Collect the conditioned media from each well into sterile tubes in a laminar safety cabinet [1-TXT]. 
4.3.1. Talent collecting media under hood. TXT: Trypsinize and count cells using trypan blue dye exclusiob
4.4. Centrifuge the collected conditioned media at 1000 g for 10 minutes at four degrees Celsius to remove cell debris [1], followed by centrifugation at 10,000 g for 10 minutes at four degrees Celsius to obtain the clarified supernatant [2]. Then, centrifuge the conditioned media using 2‑milliliter ultra‑centrifugal filter units at 4 degrees Celsius for 60 minutes at 3000 g to concentrate it to 400 microliters [3]. 
4.4.1. Talent transferring tubes with collected conditioned media into a centrifuge.
4.4.2. Talent changing speed on the centrifuge.
4.4.3. Talent transferring conditioned media into 2 mL ultra-centrifugal filters.
4.5. Dilute the obtained concentrate with fresh serum‑free medium to prepare 1x, 2x and 3x concentrated conditioned media in sterile tubes in a laminar safety cabin [1].
4.5.1. Talent adding serum-free media into labelled tubed with concentrate. 
4.6. To seed the cells to e-plate view, set up the real‑time cell analysis system [1]. Wash non‑senescent HeLa cells with pre‑warmed PBS, then aspirate [2]. 
4.6.1. SCREEN: The RTCA system is being switched on.
4.6.2. Talent pipetting 1 mL pre-warmed PBS to the non-senescent HeLA cells.
4.7. Now add 1 milliliter of pre‑warmed 0.05 percent trypsin to the cells and incubate at 37 degrees Celsius for 2 minutes [1]. Neutralize with antibiotic supplemented DMEM before centrifuging [2-TXT].  
4.7.1. Talent pipetting 1 mL pre-warmed trypsin to the non-senescent HeLA cells
4.7.2. Talent adding antibiotic supplemented DMEM media. TXT: Centrifugation: 500 x g, RT, 10 min
4.8. Seed the non‑senescent HeLa cells at five thousand cells per well in two hundred microliters of complete DMEM [1]. Then place the e‑plate view in the cradle of the real-time cell analysis system [2].
4.8.1. Talent pipetting 200 µl of the cell suspension into each well. 
4.8.2. Talent placing plate in cradle of the RTCA system.
4.9. Choose the second step on the schedule button and click Play to start impedance measurement [1]. Click the Pause button after six hours of plating non‑senescent HeLa cells [2]. 
4.9.1. SCREEN: Click schedule second step and click Play.
4.9.2. SCREEN: Press Pause at six hours.
4.10. Gently aspirate the culture medium from each well to remove serum and non‑adherent cells and wash with PBS [1-TXT]. Next, pipette the pre‑warmed conditioned media at thirty‑seven degrees Celsius into each group [2].	Comment by Sulakshana Karkala: AUTHORS: please specify the volume 
4.10.1. Talent pipetting out the culture medium. TXT: PBS wash: 3 x, pre-warmed at 37 °C
4.10.2. Talent adding conditioned media for each group.
AND
TEXT ON PLAIN BACKGROUND:
Group 1: Fresh media
 Group 2: 1x non-senescent HeLa cell conditioned media
 Group 3: 2x non-senescent HeLa cell conditioned media
 Group 4: 3x non-senescent HeLa cell conditioned media
 Group 5: 1x senescent HeLa cell conditioned media
 Group 6: 2x senescent HeLa cell conditioned media
 Group 7: 3x senescent HeLa cell conditioned media
4.11. Insert the e‑plate view into the real‑time cell analysis system and click Play to resume real‑time monitoring of cell index values at fifteen-minute intervals for forty‑eight hours [1]. Turn off the real‑time cell analysis system when the experiment time is over [2]. Normalize the cell index values at the time point when the concentrated conditioned media were administered to the non‑senescent HeLa cells [3].
4.11.1. SCREEN: Insert plate, click Play and begin 48 h monitoring.
4.11.2. SCREEN: System is being turned off.
4.11.3. SCREEN: CI values are being normalized at administration point.
4.12. Now, click the Data Analysis button to calculate proliferation rate and quantity using maximum cell index and slope data obtained [1-TXT]. 
4.12.1. SCREEN: Data Analysis option is being pressed and the proliferation rate and quantity is being calculated.  TXT: Analyse data using appropriate statistical program
4.12.2. 

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: 134.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Doxorubicin treatment significantly induced cellular senescence in HeLa cells [1]. Quantification of SA-β-Gal(S-A-Beta-gal)-positive cells showed a significantly higher percentage in the doxorubicin-treated group compared to control [2].
5.1.1. LAB MEDIA: Figure 1A. Video editor: Please highlight the DOX image
5.1.2. LAB MEDIA: Figure 1B. Video editor: Highlight the tall red bar labeled "DOX" 
5.2. IL-6 (I-L-Six) levels in conditioned media were significantly increased in doxorubicin-treated HeLa cells compared to control [1].
5.2.1. LAB MEDIA: Figure 1C. Video editor: Highlight the red bar labeled "DOX" 
5.3. After 48 hours of co-culture, GFP(G-F-P)-positive HeLa cells showed a significantly greater increase in proliferation when co-cultured with senescent HeLa cells [1] compared to non-senescent co-culture or GFP-only controls [2].
5.3.1. LAB MEDIA: Figure 1D. Video editor: Highlight the 48h image panel under “SC-GFP HeLa co-culture” 
5.3.2. LAB MEDIA: Figure 1E. Video editor: Highlight the red bar for “SC-GFP HeLa co-culture”

5.4. Non-senescent HeLa cells co-cultured with senescent HeLa cells exhibited a significantly increased proliferation rate and capacity compared to cells co-cultured with non-senescent HeLa cells [1].
5.4.1. LAB MEDIA: Figure 3C, D. Video editor: Highlight the red bars (SC-NSC) in both graphs
5.5. Conditioned media derived from senescent HeLa cells at 2x and 3x concentrations significantly increased the proliferation rate and capacity of non-senescent HeLa cells compared to conditioned media from non-senescent cells [1].
5.5.1. LAB MEDIA: Figure 4C, D. Video editor: Highlight the red bars in both graphs corresponding to 2x and 3x SC-CM
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