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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:  14
Number of Shots:  31 (4 SC and 2 Scope) 

Interviews
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.


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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shot list.


    
2. Live-Cell Lysosomal and Nuclear Staining 
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, warm the complete culture medium to 37 degrees Celsius [1]. Prepare a 75-nanomolar LysoTracker Deep Red working solution in the warmed medium [2-TXT], and protect it from light [3]. 
2.1.1. WIDE: Talent placing the complete culture medium in a 37 degrees Celsius incubator/waterbath. Videographer: Please obtain a WIDE and a CU shot for this 
2.1.2. Talent adding the LysoTracker Deep Red stock and warm media to a tube. TXT: Stock LysoTracker: 1 mM 
2.1.3. Talent wrapping the tube with aluminum foil.

2.2. Mix the working solution by gentle inversion [1].
2.2.1. Talent gently inverting the foil wrapped tube.

2.3. Obtain matched pre-senescent and senescent IMR-90 fibroblast cohorts through controlled culture conditions and senescence induction [1-TXT]. Confirm the senescent phenotype by monitoring growth characteristics and morphology [2].
2.3.1. Talent removing 2 labeled dishes (Sen-low and Sen-High) from the incubator and placing them on the work surface. TXT: Senescence induction: Serial passaging, stress or treatment exposure  Video editor: Please show this text overlay when the VO says “and senescence induction”
2.3.2. SCOPE: pre-senescent and senescence-high cells under a microscope. Authors: Can you provide some microscopic images for non-senescent and senescent cells to show morphological differences?	Comment by Poornima  G: Authors: Please answer all the questions posted for you in yellow highlights

2.4. Seed the cells in a plate [1] and incubate them at 37 degrees Celsius in a 5% carbon dioxide incubator to achieve a subconfluent monolayer on the day of staining [2]. Record the seeding density and the interval between plating and staining for each experiment to support run-to-run comparability [3].
2.4.1. Talent adding the cells to a plate for staining. Authors: Do you use 6 or 12 or 24 well plates?
2.4.2. Talent placing the plate in the incubator.
2.4.3. Talent noting the seeding density and the interval between plating and staining on the dish or a notebook.

2.5. Aspirate the spent medium from each well [1]. Gently add the LysoTracker working solution along the wall of each well to avoid disturbing the monolayer, and maintain a consistent staining volume [2].
2.5.1. Talent aspirating the spent medium from each well.
2.5.2. Talent adding the LysoTracker working solution along the wall of each well.

2.6. Incubate the cells with LysoTracker for 30 minutes at 37 degrees Celsius in a 5 percent carbon dioxide incubator [1].
2.6.1. Talent placing the cells in the incubator.

2.7. During the final 10 minutes of LysoTracker incubation, add Hoechst 33342 directly to the wells at the manufacturer-recommended working concentration [1] and mix by gently rocking the plate [2].
2.7.1. Talent adding a Hoechst 33342 to the wells. Authors: At what concentration do you generally add this dye?
2.7.2. Talent gently rocking the plate.

2.8. Remove the staining medium at the end of the incubation [1] and rinse the cells once with pre-warmed PBS to reduce background fluorescence [2].
2.8.1. Talent removing the staining medium.
2.8.2. Talent adding pre-warmed PBS to the cells and removing it. Authors: Please  check if this is correctly described?

2.9. Immediately after the rinse, add pre-warmed phenol red-free culture medium or an imaging buffer [1]. Proceed directly to live imaging, and maintain a consistent interval between buffer exchange and image acquisition across all wells in the experiment [2 and 3].
2.9.1. Talent adding pre-warmed phenol red-free culture medium or an imaging buffer. Authors: What will you use on the shoot day (culture medium or imaging buffer)? Are they the same?.
2.9.2. Talent placing the plate on a live imaging microscope.
2.9.3. SCREEN: Acquiring live cell images.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]Authors: Please create screen capture videos of the shots labeled as SCREEN and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=21558668



3. SA-β-Gal Staining for Senescence Validation 
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Label the parallel wells in the culture plate for beta-galactosidase staining to validate increased activity in the highly senescent cells relative to the pre-senescent control [1-TXT].
3.1.1. Talent labeling the wells for senescence-associated beta-galactosidase staining validation. TXT: SA-β-Gal staining is an optional procedure

3.2. Complete live imaging for the validation wells before fixation [1]. For matched pre- and post-fixation comparisons, record the stage coordinates during acquisition [2]. 
3.2.1. SCREEN: live images of the sen-low and sen-high validation wells.
3.2.2. SCREEN: Hover the cursor over the stage coordinates on the screen during acquisition. Authors: Are the coordinates displayed on the screen in the acquisition software?

3.3. Add the fixation solution from the beta-galactosidase kit, containing 2 percent formaldehyde and 0.2 percent glutaraldehyde, to the cells [1]. Cover the plate with the lid and incubate for 10 to 15 minutes at room temperature [2].
3.3.1. Talent adding the fixation solution to the cells.
3.3.2. Talent closing the plate lid and keeping the plate aside.

3.4. Remove the fixative, and rinse the wells twice with PBS [1]. Then, add the beta-galactosidase staining solution containing the X-gal substrate at pH 6 to each well [2].	Comment by Poornima  G: Authors: Is the kit named the beta-gal staining kit or the senescence-associated beta-gal staining kit? Can we mainatin it as beta gal staining kit to keep it simple?
3.4.1. Talent removing the fixative and adding PBS.
3.4.2. Talent adding the senescence-associated beta-galactosidase staining solution to each well.

3.5. Seal the plate to limit evaporation during incubation [1] and place the plate in a 37 degrees Celsius dry incubator without carbon dioxide for 12 to 16 hours [2].
3.5.1. Talent sealing the plate. Authors: Do you use Parafilm to seal?
3.5.2. Talent placing the plate in the dry incubator.

3.6. After fixation and staining, place the plate on the microscope stage and relocate the wells using the stage coordinates documented earlier [1].
3.6.1. Talent placing the plate of the microscope stage and relocating the wells marked/imaged earlier by adjusting coordinates. 

3.7. Inspect the wells by brightfield microscopy and document the staining pattern [1]. Acquire representative images for each condition and report the fraction of senescence-associated beta-galactosidase-positive cells per well [3].
3.7.1. SCOPE: Show the cells under a brightfield view.
3.7.2. SCREEN: Acquiring representative images for each condition.

3.7.3. 

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: 105.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 


4.1. Senescent cells showed bright, spatially expanded perinuclear lysosome-enriched regions [1], whereas pre-senescent controls showed lower overall signal with discrete punctate structures [2].

4.1.1. LAB MEDIA: Figure 2. Video editor: Zoom in on the bright red signal clustered around the blue nucleus in the senescent cells in B.

4.1.2. LAB MEDIA: Figure 2. Video editor: Zoom in on the smaller isolated red puncta below the left blue signal in the pre-senescent cells in B.


4.2. Senescent conditions showed a higher fraction of β-Gal-positive cells [1] than pre-senescent controls [2].

4.2.1. LAB MEDIA: Figure 3. Video editor: Show last column only “Beta gal stain”  and highlight the dark β-Gal-stained cells in the senescent row.

4.2.2. LAB MEDIA: Figure 3. Video editor: Show last column only “Beta gal stain”  and highlight the pre-senescent image

4.3. A strong correlation was observed between LysoTracker intensity and senescence-associated β-Gal-positive area across the replicate wells [1].

4.3.1. LAB MEDIA: Figure 2D. 

4.4. The mean LysoTracker intensity within the positive mask was higher in senescent cultures [1] than in pre-senescent cultures, making it the most robust field-level discriminator between the two conditions [2].

4.4.1. LAB MEDIA: Table 1. Video editor: Highlight the values for “Mean Lyso intensity” column for high passage senescent row.
4.4.2. LAB MEDIA: Table 1. Video editor: Highlight the values for “Mean Lyso intensity” column for low passage pre-senescent row.

4.5. The integrated LysoTracker intensity per nucleus was also higher in senescent cultures in the representative field shown [1].

4.5.1. LAB MEDIA: Table 1. Video editor: Highlight the values for “Integrated LysoTracker intensity per nucleus (a.u./nucleus)” for the high-passage senescent row.

NOTE to the Authors:

Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.

Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 
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