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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. 
Scriptwriter: If authors are from China, please use the second note to connect them with Yuan. Please remove the statement that does not apply before sending the draft script. 

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:  27
Number of Shots:  57

Introduction 

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 Bioethics and Biosafety Committee at University of Bío-Bío 



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. Isolation and Preparation of Brain Tissue for Cell Culture
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. 
2.1. To begin, obtain five postnatal day 5 pups [1]. After euthanizing, collect the brains of the pups in a laminar-flow biological safety cabinet [2-TXT]. Place them in a 50 milliliter conical tube containing sterile cold phosphate buffered saline or PBS (P-B-S) [3].
2.1.1. WIDE: Talent with 5 pups placed on the workbench.
2.1.2. Talent collecting the brains of the pups in a laminar-flow biological safety cabinet. TXT: Anesthesia: Isoflurane    Authors: Specify the dosage of isoflurane.
2.1.3.  Talent placing brains into a conical tube containing PBS.

2.2. Roll each brain carefully on a sterilized nitrocellulose membrane to separate the meninges [1]. Transfer the brains to a 100 millimeter plate containing cold PBS [2]. Using a sterile scalpel, remove the brainstem, cerebellum, thalamus, and olfactory bulb [3].
2.2.1. Talent rolling brain tissue on a nitrocellulose membrane.
2.2.2. Talent transferring brains to a plate with PBS.
2.2.3. Talent dissecting and removing brainstem, cerebellum, thalamus, and olfactory bulb with a scalpel.

2.3. After collecting the meninges free cerebral cortices, immediately transfer all brain cortex to a 50 milliliter conical tube containing 5 milliliters of PBS on ice [1].
2.3.1. Talent transferring cortices into a 50 mL conical tube on ice.

2.4. Using sterile scissors, mechanically dissociate the tissue [1]. Using a 1 milliliter pipette, pipette the tissue until no pieces are observed and the suspension becomes homogeneous [2].
2.4.1. Talent cutting tissue with scissors.
2.4.2. Talent pipetting repeatedly to homogenize the suspension.

2.5. Transfer the sample to a sterile 15 milliliter conical tube containing 2 milliliters of collagenase solution [1]. Place the tube in an orbital shaker for incubation at 37 degrees Celsius for 2 hours at 180 revolutions per minute [2].
2.5.1. Talent adding sample to a tube containing collagenase solution.
2.5.2. Talent placing the tube in an orbital shaker.

2.6. Add 5 milliliters of Dulbecco’s Modified Eagle Medium or DMEM (D-M-E-M) supplemented with 10 percent fetal bovine serum or FBS (F-B-S) to the suspension [1]. Centrifuge at a relative centrifugal force of 3000 for 10 minutes [2]. 
2.6.1. Talent adding medium to the digested sample.
2.6.2. Talent placing the tube in a centrifuge.

2.7. After discarding the supernatant, resuspend the pellet in 4 milliliters of 20 percent bovine serum albumin or BSA (B-S-A) in PBS [1]. Centrifuge at a relative centrifugal force of 3000 for 20 minutes [2]. Using a Pasteur pipette, remove the top milky layer containing myelin and discard the remaining supernatant [3].
2.7.1. Talent resuspending pellet in BSA solution.
2.7.2. Talent placing the tube in a centrifuge.
2.7.3. Talent removing the top layer with a Pasteur pipette and discarding the supernatant.

2.8. Resuspend the pellet in 2 milliliters of DMEM containing 10 percent FBS [1]. Centrifuge at a relative centrifugal force of 3000 for 10 minutes [2]. After discarding the supernatant, gently resuspend the final pellet in 1 milliliter of DMEM containing 10 percent FBS [3].
2.8.1. Talent resuspending pellet in medium.
2.8.2. Talent placing the tube in a centrifuge.
2.8.3. Talent resuspending the pellet in medium.

2.9. Remove the coating solution from the prepared culture plates [1] and rinse each well twice with sterile PBS [2].
2.9.1. Talent removing the coating solution from the culture plates.
2.9.2. Talent adding PBS to the culture plates.
2.10. Seed the resuspended cells onto the coated plates [1].
2.10.1. Talent adding cell suspension to culture dishes.

3. Isolation of brain microvascular endothelial cells using CD31 magnetic beads
Demonstrator: Click here to enter name of demonstrator(s)

3. 
3.1. After washing the cells three times with PBS, add 1 milliliter of 0.5 percent trypsin to the plate [1]. Incubate at 37 degrees Celsius for 3 to 5 minutes to detach the cells [2].
3.1.1. Talent adding trypsin to cells.
3.1.2. Talent placing plate into the incubator.

3.2. Add 1 milliliter of prepared endothelial culture medium containing 10 percent FBS to neutralize the trypsin [1]. After transferring approximately 2 millilitres of the suspension to a microcentrifuge tube, centrifuge at a relative centrifugal force of 220 for 10 minutes at 4 degrees Celsius [2] and discard the supernatant [3]. 
3.2.1. Talent adding medium to cells.
3.2.2. Talent placing the microcentrifuge tube into the centrifuge.
3.2.3. Talent discarding the supernatant.

3.3. Add 1 milliliter of 1 percent Hank’s solution in a 15 milliliter tube containing 8 microliters of CD31 magnetic beads [1]. After resuspending the cells by swirling the tube, place the tube on a magnet for 2 minutes [2]. Remove the supernatant and repeat the wash three times [3].
3.3.1. Talent adding Hank’s solution into a tube containing beads.
3.3.2. Talent placing tube on magnet.
3.3.3. Talent removing the supernatant.

3.4. Resuspend the cell pellet in 1 milliliter of 1 percent Hank’s solution containing FBS [1]. Using a 1000 microliter pipette, transfer the cells into the tube containing the prewashed beads [2] and incubate on ice with gentle shaking for 20 minutes [3].
3.4.1. Talent resuspending cells.
3.4.2. Talent transferring the cells into a tube using a pipette. 
3.4.3. Talent placing the tube on ice.

3.5. Place the tube on a magnet for 3 minutes to precipitate bead-bound endothelial cells [1]. 
3.5.1. Talent placing tube on magnet.

3.6. After removing the supernatant, wash the bead-bound cells with 2 milliliters of Hank’s solution three times [1].
3.6.1. Talent adding Hank’s solution to the cells.

3.7. Resuspend the bead-bound endothelial cells in 7 milliliters of complete endothelial medium containing 10 percent FBS [1].
3.7.1. Talent adding complete endothelial medium to the cells.

3.8. Seed the cells onto a 60 millimeter collagen coated plate [1], place it in an incubator at 37 degrees Celsius with 5 percent carbon dioxide [2].
3.8.1. Talent adding cells onto a 60 mm collagen coated plate.
3.8.2. Talent placing the plate into an incubator.

4. Characterization and Functional Assessment of Brain Microvascular Endothelial Cells
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Seed 2000 brain microvascular endothelial cells or BMECs (B-M-E-C-S) on collagen-coated coverslips [1]. 
4.1.1. Talent adding cells onto coverslips. Authors: The step involving viewing endothelial cells under the microscope was removed, as the shot appears in the results section.

4.2. After culturing the cells until reaching 80 to 90 percent confluence, add 4 percent paraformaldehyde to fix the cells for 10 minutes at room temperature [1] and wash with PBS [2]. 
4.2.1. Talent adding paraformaldehyde on the cells.
4.2.2. Talent adding PBS to the cells.

4.3. Add 0.1 percent Triton X-100 (X – hundred) to permeabilize cells for 5 minutes [1]. Add 5 percent BSA to block non-specific binding for 30 minutes [2].
4.3.1. Talent adding Triton X-100 onto the cells.
4.3.2. Talent adding BSA onto the cells.

4.4. Add primary antibodies against CD31 (C-D-thirty one) and GLUT1 (Gloot-one) [1] and incubate overnight at 4 degrees Celsius [2].
4.4.1. Talent adding the antibodies.
4.4.2. Talent placing the samples for incubation in a refrigerator.

4.5. After washing with PBS, add fluorescent secondary antibodies and incubate for 1 hour [1].
4.5.1. Talent adding secondary antibodies and plates are being left undisturbed.

4.6. Counterstain nuclei with 4′,6-diamidino-2-phenylindole or DAPI (D-A-P-I) [1] and mount coverslips with antifade medium [2].
4.6.1. Talent adding stain on the cells.
4.6.2. Shot of mounting coverslips with antifade medium. Authors: Viewing CD31 and GLUT1 under the microscope step has been removed. Please let me know, if this disturbs the workflow. Since the same shot cannot be shown in both the protocol and results, it has been placed in only one section.

4.7. Precoat a 96 well plate with Matrigel [1]. After allowing it to polymerize for 30 minutes at 37 degrees Celsius, seed 10000 BMECs per well in 100 microliter of complete endothelial medium [2]. Incubate at 37 degrees Celsius to monitor tube formation [3]. 
4.7.1. Talent placing Matrigel into the wells of a 96-well plate for precoating. 
4.7.2. Talent seeding cells into each well containing complete endothelial medium.
4.7.3. Talent placing the plate into an incubator. Authors: This step was added from the unhighlighted section of the manuscript, as tube formation is shown in the results.

4.8. Seed 20000 BMECs on collagen-coated Transwell inserts with a pore size of 0.4 micrometers in the upper compartment [1]. 
4.8.1. Talent seeding cells onto Transwell inserts.

4.9. After culturing the cells until they reach confluence, use an epithelial voltohmmeter to measure transendothelial electrical resistance or TEER (T-E-E-R) and assess monolayer integrity [1]. Record the resistance values daily until stabilization [2] and confirm the formation of tight intercellular junctions through an increase in resistance [3].
4.9.1. Talent measuring resistance using a voltohmmeter.
4.9.2. SCREEN: Display a data recording sheet or software interface where daily resistance values are logged over time.
4.9.3. SCREEN: Display a graphical trend of resistance values increasing over time.
Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up
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=21627293

4.10. Seed the non-selected cell mixture in the bottom well of the culture plate [1] and BMECs on the upper side of the Transwell insert membrane [2].
4.10.1. Talent adding non-selected cells into the lower compartment.
4.10.2. Talent adding endothelial cells onto the upper insert membrane.







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: 140.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. At day 5 post isolation, the total cell pool consisted of a mixed cell population prior to immunoselection [1].
5.1.1. LAB MEDIA: Figure 2A. Video editor: Show the full panel labeled A.

5.2. Following CD31-based magnetic bead selection, endothelial cells were enriched, with bead-associated cells observed after selection [1].
5.2.1. LAB MEDIA: Figure 2B. Video editor: Show the full panel labeled B.

5.3. BMECs showed progressive expansion and formed confluent monolayers with a cobblestone morphology between days 3 and 7 after immunoselection [1].
LAB MEDIA: Figure 2C–E. Video editor: Show the full panel labeled C, D, and E.

5.4. CD31 positive staining was observed at day 7 post isolation, confirming endothelial identity [1].
5.4.1. LAB MEDIA: Figure 3A. Video editor: Emphasize the image under CD31 and MERGE.

5.5. GLUT1 expression confirmed the brain endothelial phenotype [1].
5.5.1. LAB MEDIA: Figure 3B. Video editor: Emphasize the image under GLUT-1 and MERGE.

5.6. Glial fibrillary acidic protein and ionized calcium binding adaptor molecule 1 staining showed no detectable signal, indicating absence of astrocytes and microglia [1].
5.6.1. LAB MEDIA: Figure 3C, D. Video editor: Emphasize the image under GFAP and IBA1.

5.7. In vitro tube formation assays showed the formation of capillary-like tubular structures within 6 hours of seeding [1].
5.7.1. LAB MEDIA: Figure 4A. Video editor: Show the image 4A.

5.8. Quantitative analysis of angiogenesis parameters, including total tube length, number of junctions, and number of branches, was performed [1].
5.8.1. LAB MEDIA: Figure 4B. Video editor: Emphasize the green line with yellow dots labeled as branches and the red blue circles with red dots in center labelled as junctions.

5.9. Higher TEER values were observed in coculture conditions [1] compared to monoculture [2].
5.9.1. LAB MEDIA: Figure 4C. Video editor: Emphasize the red line labelled as coculture.
5.9.2.  LAB MEDIA: Figure 4C. Video editor: Emphasize the blue line labelled as monoculture.
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