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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:  25
Number of Shots:  56

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 Portuguese competent authority for animal protection, Direção-Geral de Alimentação e Veterinária, at the University of Lisbon	Comment by Lakshmi Priya: Authors: Please check


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. Intracranial Tumor Inoculation Using a Stereotaxic Apparatus
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, acclimate the female mice, 6 to 8 weeks old, to the animal facility for at least 7 days before surgery [1]. House the mice under controlled conditions with a 12-hour light and dark cycle, and provide food and water ad libitum [2].
2.1.1. Talent placing the mice in the animal facility for acclimation. TXT: Mice strain: C57BL/6 
2.1.2. Talent checking the housed mice with food and water available.
2.2. Gather the required materials [1]. Prepare the surgical instruments and solutions [2]. After anesthetizing the mouse intraperitoneally, confirm adequate anesthesia by checking for the absence of response to toe pinch [3-TXT].
2.2.1. Talent arranging the surgical instruments and solutions on the workbench.
2.2.2. TEXT ON A PLAIN BACKGROUND:
Surgical Instruments: Scalpel Blades, Scissors, Forceps, Needle Holders, Suture Wire
Equipment & Others: Stereotaxic Instrument, Glass Syringe, Drill, Shaver, Cotton Swabs, Heating Pad
Anesthesia: K-X (25 mg/mL Ketamine, 2 mg/mL Xylazine in PBS)
Analgesia: Buprenorphine (15 μg/mL in PBS)
Other Solutions: Povidone-Iodine, H₂O₂ (3% v/v), Ophthalmic Ointment
2.2.3. Talent gently performing a toe pinch to confirm anesthesia. TXT:K-X (100 μL/10 g BW)
2.3. Once ophthalmic ointment is applied to both eyes, place the mouse on a heating pad throughout the procedure [1].
2.3.1. Talent positioning the mouse on the heating pad.
2.4. After shaving the scalp, disinfect the surgical area with povidone-iodine [1]. Make a 1-centimeter longitudinal incision along the midline to expose the skull [2].
2.4.1. Talent disinfecting the surgical area with povidone-iodine.
2.4.2. Talent making a midline incision to expose the skull.
2.5. Using a cotton swab, clean the exposed skull with hydrogen peroxide in a circular motion to visualize the bregma [1]. If excessive foam occurs, remove it with a dry swab [2].
2.5.1. Talent cleaning the exposed skull with hydrogen peroxide using a cotton swab.
2.5.2. Talent removing excess foam from the skull with a dry swab.
2.6. Position the mouse in the stereotaxic frame [1]. After setting the bregma as the reference point, measure 2.5 millimeters lateral and 0.5 millimeters anterior, and mark the injection site [2].
2.6.1. Talent positioning the mouse in the stereotaxic frame.
2.6.2. Talent measuring from the bregma and marking the injection site.
2.7. Remove the mouse [1] and drill a small hole at the marked coordinates [2]. 
2.7.1. Talent removing the mouse from the stereotaxic frame.
2.7.2. Talent drilling a small hole at the marked coordinates.
2.8. Mount the syringe on the injector [1]. After resuspending the previously prepared cells, load the glass syringe with enough volume for 2 injections [2-TXT]. 
2.8.1. Talent mounting the syringe on the injector.
2.8.2. Talent loading the glass syringe with the cell suspension. TXT: Cell line: E0771
2.9. Reposition the mouse in the stereotaxic apparatus [1]. After aligning the needle with the drilled hole, slowly lower it to a depth of 3 millimeters into the brain parenchyma [2]. Inject cells, or sterile PBS (P-B-S) for sham control, at 1 microliter per minute [3].
2.9.1. Talent repositioning the mouse in the stereotaxic apparatus.
2.9.2. Talent slowly lowering the needle into the brain parenchyma.
2.9.3. Talent injecting cells or sterile phosphate-buffered saline through the needle.
2.10. After injection, keep the needle in place for at least 1 minute [1]. Retract the needle 1.5 millimeters and hold for another minute [2]. Withdraw the needle completely to minimize backflow and ensure proper cell deposition [3].
2.10.1. Talent keeping the needle in place after injection.
2.10.2. Talent retracting the needle by 1.5 millimeters and holding the needle in the partially retracted position.
2.10.3. Talent fully withdrawing the needle.
2.11. Close the incision with sutures [1] and apply povidone-iodine [2]. Administer 100 microliters of buprenorphine subcutaneously [3].
2.11.1. Talent closing the incision with sutures.
2.11.2. Talent applying povidone-iodine to the closed incision.
2.11.3. Talent administering buprenorphine subcutaneously.
2.12. Keep the mouse on a heating pad until full recovery from anesthesia [1]. After returning the mouse to a clean cage, monitor daily for distress, neurological signs, or infection [2].
2.12.1. Talent placing the mouse on the heating pad during recovery.
2.12.2. Talent observing the mouse in the cage for distress, neurological signs, or infection.

3. Isolation of the Meninges and Olfactory Bulb
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Following intracardiac perfusion and euthanasia, remove the scalp completely to expose the skull [1].
3.1.1. Talent removing the scalp to expose the skull.
3.2. Using scissors, cut the skull in the transverse plane from the posterior region toward the eyes, taking care not to damage the underlying brain tissue [1]. Using fine forceps, gently extract the brain while avoiding contact with the inner skull surface [2].
3.2.1. Talent cutting the skull in the transverse plane from the posterior region toward the eyes.
3.2.2. Talent gently extracting the brain using fine forceps.
3.3. Submerge the skull in ice-cold PBS for at least 5 minutes to facilitate intact separation of the meninges [1].
3.3.1. Talent placing the skull into a container containing ice-cold PBS.
3.4. Dissect the olfactory bulb from the anterior region of the brain [1] and transfer it into ice-cold PBS until processing [2].
3.4.1. Talent dissecting the olfactory bulb from the anterior region of the brain.
3.4.2. Talent transferring the olfactory bulb into ice-cold PBS.
3.5. Using fine-tipped forceps, gently detach the meninges from the inner skull surface by carefully lifting and peeling the thin tissue layer [1]. Transfer the meninges into ice-cold PBS for further processing, avoiding tears to ensure optimal cell recovery [2].
3.5.1. Talent carefully peeling the meninges from the skull using fine-tipped forceps.
3.5.2. Talent transferring the meninges into ice-cold PBS.

4. Dissociation of the Meninges and Olfactory Bulb into Single Cells
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Transfer the meninges into 3 milliliters of RPMI 1640 (R-P-M-I-one-six-four-zero) containing 0.05 percent collagenase II (collagenase-two) and DNase I (D-N-ase-one) [1]. Incubate at 37 degrees Celsius for 20 minutes, with gentle agitation every 10 minutes [2].
4.1.1. Talent transferring the meninges into the RPMI 1640.
4.1.2. Talent removing the sample from the incubator and agitating the tube.
4.2. Pass the digested tissue through a 40-micrometer cell strainer into a 50-milliliter tube [1]. Using a syringe plunger, gently press the remaining tissue against the strainer to mechanically dissociate it [2]. Wash the strainer with 5 milliliters of PBS [3].
4.2.1. Talent passing the digested tissue through a 40-micrometer cell strainer.
4.2.2. Talent mechanically dissociating the tissue using a syringe plunger.
4.2.3. Talent washing the strainer with phosphate-buffered saline.
4.3. Centrifuge the cell suspension at 300 g for 5 minutes at 4 degrees Celsius [1]. After discarding the supernatant, resuspend the pellet in 3 milliliters of PBS [2].
4.3.1. Talent placing the tube in the centrifuge.
4.3.2. Talent resuspending the pellet in phosphate-buffered saline.
4.4. After repeating the centrifuge and discarding the supernatant, resuspend the final pellet in the remaining volume [1]. Transfer the suspension to a U-bottom 96-well plate [2].
4.4.1. Talent resuspending the final pellet.
4.4.2. Talent transferring the suspension to a U-bottom 96-well plate.
4.5. Remove the PBS from the olfactory bulb sample [1]. Using a syringe plunger, mechanically dissociate the tissue [2]. Add 3 milliliters of digestion solution containing 0.02 percent collagenase II in HBSS (H-B-S-S) [3]. Incubate at 37 degrees Celsius for 20 minutes, with gentle agitation every 10 minutes [4].
4.5.1. Talent removing PBS from the olfactory bulb sample.
4.5.2. Talent mechanically dissociating the olfactory bulb tissue using a syringe plunger.
4.5.3. Talent adding the digestion solution to the tissue sample.
4.5.4. Talent removing the sample from the incubator and agitating the tube.
4.6. Pass the cell suspension through a 70-micrometer strainer into a 50-milliliter tube [1]. Wash the strainer with 10 milliliters of PBS [2]. Centrifuge the suspension at 300 g for 5 minutes at 4 degrees Celsius [3]. After discarding the supernatant, resuspend the final pellet in the remaining volume [4].
4.6.1. Talent passing the cell suspension through a 70-micrometer strainer.
4.6.2. Talent washing the strainer with phosphate-buffered saline.
4.6.3. Talent placing the tube in the centrifuge.
4.6.4. Talent resuspending the final pellet.
4.7. Transfer the cell suspension to a U-bottom 96-well plate [1]. Store the plates at 4 degrees Celsius until staining [2].
4.7.1. Talent transferring the cell suspension to a U-bottom 96-well plate.
4.7.2. Talent placing the plate at 4 degrees Celsius for storage.
4.8. After staining the cells, prepare single-color and fluorescence minus one controls [1]. Acquire and analyze flow cytometry data [2].
4.8.1. Talent preparing single-color and fluorescence minus one control samples in a U-bottom 96-well plate.
4.8.2. Flow cytometer setup with the operator acquiring samples and reviewing data on the computer monitor.





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: 193.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Injection of 1 lakh cells established a tumor by day 10 [1] with maximum growth occurring on days 13 to 14 [2]. Authors: Please check the accuracy of the shots throughout the results section.
5.1.1. LAB MEDIA: Figure 1C. Video editor: Highlight the red colour region in the left section of the brain.
5.1.2. LAB MEDIA: Figure 1D. Video editor: Highlight the dark purple colour region in the left section of the brain.
5.2. Body weight was recorded every 2 to 3 days as an indicator of declining health [1].
5.2.1. LAB MEDIA: Figure 1B. 
5.3. Correct stereotaxic injection produced reproducible intracranial lesions of similar size and location across animals [1].
5.3.1. LAB MEDIA: Figure 1C, 1D. 
5.4. Cells were first separated from debris using forward and side scatter measurements [1].
5.4.1. LAB MEDIA: Figure 2A. Video editor: In the second plot, highlight the gated region labelled "Cells w/o debris".
5.5. Doublets were excluded using scatter height versus scatter area parameters [1].
5.5.1. LAB MEDIA: Figure 2A. Video editor: In the third plot, highlight the gated region labeled "Single cells FSC" and in the fourth plot, highlight the gated region labeled "Single cells SSC".
5.6. A viability dye was used to select live cells for immune profiling [1].
5.6.1. LAB MEDIA: Figure 2B. Authors: What to highlight for this shot?
5.7. Following live-cell gating, cells were divided into CD45-positive (C-D-forty five-positive) leukocytes [1] and CD45-negative cells [2].
5.7.1. LAB MEDIA: Figure 3. Video editor: In the 1st plot, emphasize the gate labelled "CD45+ Live"
5.7.2. LAB MEDIA: Figure 3. Video editor: In the 1st plot, emphasize the gate labelled "CD45- Live"
5.8. Distinct immune populations were identified within the CD45-positive compartment [1].
5.8.1. LAB MEDIA: Figure 3. Authors: What to highlight for this shot?
5.9. P2YR12-positive microglia-like cells were exclusively identified in the olfactory bulbs [1].	Comment by Lakshmi Priya: Please provide pronunciation of P2YR12
5.9.1. LAB MEDIA: Figure 3. Authors: What to highlight for this shot?
5.10. Lymphatic endothelial cells [1], blood endothelial cells [2], and other stromal cells were identified within the CD45-negative fraction [3].
5.10.1. LAB MEDIA: Figure 3. Video editor: In the first row, second plot, highlight the box labelled "0.34% lymphatic endothelial cells".
5.10.2. LAB MEDIA: Figure 3. Video editor: In the first row, second plot, highlight the box labelled blood endothelial cells 0.85%.
5.10.3. LAB MEDIA: Figure 3. Authors: What to highlight for this shot?
5.11. The meninges typically contain a higher percentage of leukocytes [1].
5.11.1. LAB MEDIA: Figure 4A. Video editor: Highlight the 4 bars labelled "CD45+" in the bar graph.
5.12. The meninges showed enrichment of macrophages [1] with balanced proportions of T cells [2] and NK cells [3].
5.12.1. LAB MEDIA: Figure 4B. Video editor: Highlight the green stacked-bar section labelled "Macrophages".
5.12.2. LAB MEDIA: Figure 4B. Video editor: Highlight the yellow stacked-bar section labelled "T cells".
5.12.3. LAB MEDIA: Figure 4B. Video editor: Highlight the orange stacked-bar section labelled "NK cells".
5.13. The olfactory bulb contained fewer CD45-positive cells overall [1].
5.13.1. LAB MEDIA: Figure 4C. Video editor: Highlight the bars labelled "CD45+" under the olfactory bulb.
5.14. The olfactory bulb showed greater T-cell prominence [1] and elevated neutrophil frequencies [2].
5.14.1. LAB MEDIA: Figure 4D. Video editor: Highlight the yellow stacked-bar section labelled "T cells".
5.14.2. LAB MEDIA: Figure 4D. Video editor: Highlight the red stacked-bar section labelled "Neutrophils".
5.15. No significant differences in major leukocyte populations were observed between sham and naïve mice in the meninges [1] and olfactory bulb [2].
5.15.1. LAB MEDIA: Figure 4A. Video editor: Highlight the bars labelled "Naive" and "Sham".
5.15.2. LAB MEDIA: Figure 4C. Video editor: Highlight the bars labelled "Naive" and "Sham".
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