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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

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:  19
Number of Shots:  36 

Interviews 

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 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.

Ethics Title Card
This research has been approved by the Institutional   (IRB)  (IACUC) or equivalent body at (insert Institutional Name)	Comment by Pallavi  Sharma: Authors: Please provide this information


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.) 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 you/your videographer will capture. 

2. Detection of Senescence-associated β-galactosidase (SA-β-gal) Activity
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, prepare the senescence-associated beta-galactosidase or SA-β-gal (S-A-beta-Gal) staining solution fresh on the day of use [1] from the solutions presented here [2].
2.1.1. WIDE: Talent at the working bench with the required components placed in front of him. 
2.1.2. LAB MEDIA: Table 1
2.2. Remove the prepared brain slides from the cold storage [1]. Place the slides in a Coplin jar and allow them to equilibrate at room temperature for 5 minutes [2].
2.2.1. Talent taking slides out from a cold storage unit.
2.2.2. Talent placing slides into a Coplin jar and leaving them on the bench.
2.3. Add enough PBS to the Coplin jar to hydrate the sections [1] and place it on a low-speed orbital shaker for 5 minutes at room temperature [2].
2.3.1. Talent pouring phosphate-buffered saline into the Coplin jar until slides are submerged.
2.3.2.  Talent placing the Coplin jar onto an orbital shaker.
2.4. After repeating the wash once, remove excess PBS gently from the slide edges using absorbent paper [1].
2.4.1. Talent dabbing the edges of the slides with absorbent paper.
2.5. Then, draw a hydrophobic barrier around each section using a water repellent barrier pen, avoiding contact with the tissue [1].
2.5.1. Talent outlining tissue sections on the slides with a barrier pen.
2.6. To perform SA-β-gal staining, place the slides in a humidity chamber [1]. Using a micropipette, add approximately 200 microliters of staining solution per section to ensure complete coverage of the tissue [2]. Then, incubate the slides at 37 degrees Celsius for 48 hours [3].
2.6.1. Talent placing slides into a humidity chamber.
2.6.2. Talent pipetting staining solution onto each tissue section on the slides.
2.6.3. Talent placing the slides into an incubator.
2.7. After incubation, remove the staining solution using absorbent paper [1].
2.7.1. Talent removing staining solution from the slides using absorbent paper.
2.8. Then, place the slides in a Coplin jar and add PBS to fully cover the slides [1]. Place the Coplin jar on a low-speed orbital shaker and agitate gently for 5 minutes at room temperature [2].
2.8.1. Talent placing slides into a Coplin jar and pouring PBS until submerged.
2.8.2. Talent placing the Coplin jar onto a low-speed orbital shaker.

3. Nissl Staining
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Prepare the Nissl working solution by mixing 15 milliliters of cresyl violet solution with 85 milliliters of acetate buffer from the stock solutions [1]. Filter the solution using a filter paper to remove precipitates [2].
3.1.1. Talent mixing cresyl violet solution with acetate buffer in a container.
3.1.2. Talent filtering the solution through filter paper into a clean container.
3.2. Pre-warm the filtered solution at 37 degrees Celsius for at least 30 minutes [1]. Then, add 10 drops of 0.1 molar acetic acid immediately before use to the Nissl working solution [2].
3.2.1. Talent placing the solution into a heating device for pre-warming.
3.2.2. Talent adding drops of acetic acid into the Nissl working solution.
3.3. Next, prepare acidified ethanol by adding 95 milliliters of absolute ethanol to a volumetric flask and adding 15 drops of 0.1 molar acetic acid [1]. Bring the volume to 100 milliliters with distilled water and mix thoroughly [2].
3.3.1. Talent adding absolute ethanol and acetic acid into a volumetric flask.
3.3.2. Talent adding distilled water to the volumetric flask and mixing the solution thoroughly.
3.4. Place the slides in a Coplin jar and add PBS to fully cover the slides [1], then incubate at 37 degrees Celsius for 5 minutes [2].
3.4.1. Talent placing slides into a Coplin jar, adding phosphate-buffered saline.
3.4.2. Talent placing the jar into an incubator.
3.5. Immerse the slides carefully in the pre-warmed Nissl solution one slide at a time [1] and incubate for 5 to 20 minutes [2].	Comment by Pallavi  Sharma: Authors: Please specify the temperature
3.5.1. Talent immersing slides individually into a container of pre-warmed Nissl solution.
3.5.2. Talent placing the slides aside for incubation.
3.6. To wash the section, rinse the slides gently in distilled water for 1 minute [1]. Then, transfer the slides to a Coplin jar containing fresh distilled water for an additional 1 minute [2].
3.6.1. Talent rinsing slides under distilled water.
3.6.2. Talent placing slides into a Coplin jar with fresh distilled water.
3.7. Evaluate staining quality by observing the slides under a bright-field microscope [1]. Confirm intense purple punctate staining with minimal background in the bright-field microscope [1].
3.7.1. SCOPE: View of stained tissue sections under a bright-field microscope at 10 times magnification.
3.7.2. SCOPE: View showing intense purple punctate staining with minimal background.
3.8. Immediately transfer the slides to absolute ethanol for 10 seconds to stop differentiation [1]. Then, immerse the slides in xylene for at least 5 minutes [1].
3.8.1. Talent placing slides into a container with absolute ethanol.
3.8.2. Talent placing slides into a container filled with xylene.
3.9. To mount the slides, remove the slides from xylene and blot the edges gently [1], then place the slides on a flat surface [1].
3.9.1. Talent removing slides from xylene, dabbing the edges with absorbent paper.
3.9.2. Talent placing the slides on a flat surface.
3.10. Apply approximately 120 microliters of mounting medium over the tissue [1] and allow the slides to dry for at least 5 minutes at room temperature [1].
3.10.1. Talent pipetting mounting medium onto the tissue sections on the slides.
3.10.2. Talent leaving slides on a flat surface to dry.
3.11. Observe the slides under a bright-field microscope and acquire images of regions of interest [1]. After imaging the slides and processing the images using ImageJ, quantify senescence burden using the presented equation [2].
3.11.1. SCOPE: View of stained tissue sections under a bright-field microscope while capturing images of selected regions.
3.11.2. TEXT ON A PLAIN BACKGROUND
Senescence burden (%) = (SA-β-gal-positive cells/Total cells)  100



Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 195.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Successful SA-β-gal staining was indicated by the presence of a distinct blue precipitate localized within cells [1].
4.1.1. LAB MEDIA: Figure 1. 
4.2. At low magnification, major brain regions such as the hippocampus and cerebral cortex were identified [1]. At higher magnification, individual cells displaying intracellular blue staining were observed, particularly within regions such as the CA3 subfield [2].
4.2.1. LAB MEDIA: Figure 1A. 
4.2.2. LAB MEDIA: Figure 1B. 
4.3. Successful Nissl staining is characterized by intense purple labeling of neuronal somata with clear contrast against the surrounding neuropil [1].
4.3.1. LAB MEDIA: Figure 2B. Video editor: Highlight the purple-stained cell layer along the curved structure
4.4. At low magnification, anatomical regions such as the hippocampus and cortex were distinguished [1]. At higher magnification, neuronal populations within specific subregions such as CA3 were identified [2].
4.4.1. LAB MEDIA: Figure 2A. 
4.4.2. LAB MEDIA: Figure 2B. Video editor: Zoom in on the dense purple band of cells
4.5. Cortical layer organization was assessed based on differences in cell density and structure [1].
4.5.1. LAB MEDIA: Figure 2C. 
4.6. When both staining methods were applied sequentially, both blue SA-β-gal–positive cells and purple Nissl staining were preserved within the same section [1].
4.6.1. LAB MEDIA: Figure 3B. 
4.7. At low magnification, regional distribution across the hippocampus and cortex was verified [1]. At higher magnification, the spatial relationship between senescent cells and neuronal structures was assessed in regions such as CA3 [2]. The spatial relationship between senescent cells and cortical layers was also assessed [3]. 
4.7.1. LAB MEDIA: Figure 3A. 
4.7.2. LAB MEDIA: Figure 3B. Video editor: Highlight the blue dots and nearby purple-stained cell layer
4.7.3. LAB MEDIA: Figure 3C. Video editor: Highlight the blue spots indicated by arrows within the purple background
4.8. Negative control sections showed the hippocampus and cerebral cortex after assessment of SA-β-gal activity [1]. 
4.8.1. LAB MEDIA: Figure 4A and B Video editor: Highlight the small irregular shapes indicated by arrows
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