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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: 30
Number of Shots: 58

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 up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· 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 statements with sufficient context.

INTRODUCTION:

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 20 or fewer words.

What research gap are you addressing with your protocol?
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.
What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.

CONCLUSION:

What advantage does your protocol offer compared to other techniques?
1. 
1.1. 
1.2. 
1.3. 
1.4. 
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.

What are the current experimental challenges?
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.

What significant findings have you established in your field?
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.

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 20 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 20 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 20 or fewer words.

Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card
This research has been approved by the Laboratory Animal Care and Ethics Committee of the Institute of Microcirculation, Chinese Academy of Medical Sciences, and Peking Union Medical College



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. 

2. Mouse Brain Dissection and Cerebral Cortex Isolation2
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, spray the head and neck region of an anesthetized mouse with 75 percent ethanol [1-TXT]. Using a scalpel, make a midline scalp incision from the occipital to the frontal region to expose the skull [2]. 
2.1.1. WIDE: Talent spraying the head and neck region with ethanol. TXT: Anesthesia: Tribromoethanol (0.2 mL/10 g body weight) (i.p)
2.1.2. Talent making a midline scalp incision to expose the skull.
2.2. Perform a transverse incision anterior to the bilateral orbits [1], followed by lateral incisions along the inferior margins of the cerebellum to detach the skull base [2].
2.2.1. Talent performing a transverse incision anterior to both orbits.
2.2.2. Talent making lateral incisions along the inferior margins of the cerebellum.
2.3. Incise the calvarium longitudinally along the sagittal suture from posterior to anterior [1]. Lift the cranial flap to expose the dura-enclosed brain [2]. 
2.3.1. Talent cutting along the sagittal suture of the skull.
2.3.2. Talent lifting the cranial flap to reveal the brain.
2.4. Gently elevate the brain while severing the optic nerves and the medulla oblongata–spinal cord connection using surgical scissors [1].
2.4.1. Talent cutting the optic nerves and brainstem connection with scissors.
2.5. Now transfer the intact brain into a 10-centimeter dish containing 10 milliliters of ice-cold PBS [1]. Handle the tissue gently to avoid damage [2].
2.5.1. Talent placing the intact brain into a dish with cold buffer.
2.5.2. Close-up shot emphasizing careful handling of the tissue.
2.6. Transfer the brain onto aluminum foil [1]. Using forceps, lift the dura mater from the margins and excise it along the midline sulci [2]. After complete dura removal, expose the subarachnoid space [3].
2.6.1. Talent placing the brain on aluminum foil.
2.6.2. Talent removing the dura mater with forceps.
2.6.3. Shot showing the exposed subarachnoid space.
AUTHORS: Please point to the subarachnoid space with a pair of forceps for ease of identification
2.7. Rinse the subarachnoid space with Hanks balanced salt solution [1]. Using a blunt needle, dissect vessels and carefully remove the pia mater [2].
2.7.1. Talent pipetting HBSS buffer over the subarachnoid space. 
2.7.2. Talent dissecting vessels and removing the pia mater with a blunt needle.
2.8. With a razor blade, section the brain coronally into slices 2 to 3 millimeters thick [1]. Then discard the olfactory bulb and the caudal-most sections [2].
2.8.1. Talent cutting the brain into coronal sections.
2.8.2. Talent removing and discarding unwanted sections.
2.9. Isolate the cerebral cortex along the corpus callosum [1]. Transfer the cortical tissue into ampoules containing 3 milliliters of ice-cold tissue collection buffer [2].
2.9.1. Talent isolating the cerebral cortex.
2.9.2. Talent transferring cortical tissue into ampoules with buffer.
2.10. To isolate pericytes from other brain regions, place coronal sections into a two-well slide with one drop of 2 percent fetal bovine serum in PBS [1]. Manually isolate regions of interest for identical downstream processing after microscopic examination [2].
2.10.1. Talent placing sections into a two-well slide with buffer.
2.10.2. Talent manually isolating the selected regions.
3. Tissue Dissociation and Density Gradient–Based Cell Enrichment
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. To begin tissue dissociation, mince the tissue into 1 by 1 millimeter fragments, in ampoules using surgical scalpels [1-TXT]. 
3.1.1. Talent mincing tissue with scalpels. TXT: Complete mincing in 5 min to preserve tissue freshness
3.2. Pre-rinse pipette tips with tissue collection buffer [1]. Then slowly aspirate the minced fragments toward the tip apex while holding the pipette vertically [2]. Gently expel the fragments into pre-chilled 15-milliliter centrifuge tubes [3].
3.2.1. Talent rinsing pipette tips with buffer.
3.2.2. Talent aspirating tissue fragments vertically.
3.2.3. Talent dispensing fragments into centrifuge tubes.
3.3. Wash the original ampoules with 2 percent fetal bovine serum in PBS saline [1].  Transfer the wash into the same centrifuge tubes and centrifuge [2-TXT].
3.3.1. Talent rinsing ampoules with 2% FBS in PBS. 
3.3.2. Talent transferring the wash into centrifuge tubes.  TXT: Centrifugation: 300 x g, 4 °C, 5 min
3.4. Discard the supernatant after centrifugation [1]. Resuspend each pellet in 3 milliliters of CD enzyme working solution [2]. Aliquot the suspension equally into three tubes and add additional enzyme solution to reach a final volume of 5 milliliters per tube [3].
3.4.1. Talent aspirating and discarding supernatants.
3.4.2. Talent resuspending pellets in enzyme solution.
3.4.3. Talent aliquoting the suspension into 3 tubes and adjusting final volume to 5 ml with enzyme solution.
3.5. Incubate the tubes in hybridization oven at 37 degrees Celsius for 100 minutes with orbital shaking at 100 g [1].
3.5.1. Talent placing tubes into the oven.
3.6. During incubation, add 1 milliliter of DNAse I (D-N-Ase-One) solution to 10 milliliters of 2 percent FBS in PBS [1]. Terminate digestion centrifuging at 300 g at 4 degrees Celsius for 5 minutes [2].
3.6.1. Talent preparing the dissociation solution at the bench.
3.6.2. Talent loading tubes into the centrifuge.
3.7. Then resuspend each pellet in 1 milliliter of tissue dissociation solution [1].Pipette the solution 100 times to aid mechanical dissociation [2].
3.7.1. Talent resuspending the pellet in 1 mL of tissue dissociation solution. 
3.7.2. Talent repeatedly pipetting to dissociate tissue.
3.8. Next, pool all suspensions into a single 50-milliliter centrifuge tube [1]. Rinse each tube with 2 milliliters of buffer, combine the washes and centrifuge [2-TXT]. 
3.8.1. Talent pooling cell suspensions.
3.8.2. Talent rinsing and combining washes. TXT: Centrifugation: 300 x g, 4 °C, 5 min
3.9. Add 12.5 milliliters of 20 percent BSA to the tubes after discarding the supernatant and invert to mix [1]. Centrifuge at 1,000 g at 4 degrees Celsius for 20 minutes [2].
3.9.1. Talent adding bovine serum albumin solution and inverting the tubes
3.9.2. Talent placing the tube into the centrifuge.
3.10. Now collect the bottom pellet and transfer the supernatant into a new tube [1]. Resuspend gently before centrifuging again [2].
3.10.1. Talent separating pellet and supernatant.
3.10.2. Talent loading tubes for the second centrifugation.
3.11. Resuspend each pellet in 2 milliliters of 2 percent FBS in PBS [1]. Then combine both suspensions into a single tube [2].
3.11.1. Talent resuspending pellets in 2 mL of FBS in PBS. 
3.11.2. Talent combining the suspensions.
3.12. Centrifuge the combined suspension at 300 g at 4 degrees Celsius for 5 minutes [1]. After discarding the supernatant, resuspend the final pellet in 2 milliliters of PBS with 2% FBS [2].
3.12.1. Talent placing the combined suspension in a centrifuge. 
3.12.2. Talent resuspending the final purified cells in 2 mL PBS. 
3.13. Prepare four 15 milliliter centrifuge tubes containing 4 milliliters of 22 percent Percoll solution [1]. Gently layer 0.5 milliliter aliquots of the cell suspension onto each gradient and centrifuge [2].
3.13.1. Talent preparing Percoll gradients.
3.13.2. Talent layering cell suspensions onto the gradients. TXT: Centrifugation: 560 x g, 4 °C, 10 min
3.14. After aspirating the supernatant, resuspend each pellet in 1 milliliter of HBSS BSA glucose buffer [2]. Then pool the suspensions into a new 15-milliliter tube [2].  Rinse the Percoll tubes with 2 milliliters of buffer and combine the washes before centrifugation [3-TXT].
3.14.1. Talent resuspending Percoll pellets in 1 mL HBSS/BSA/Glucose buffer. 
3.14.2. Shot of the suspensions being pooled into a 15 mL tube. 
3.14.3. Shot of the washes being combined into the 15 mL tube. TXT: Centrifugation: 300 x g, 4 °C, 5 min

4. Flow Cytometry Staining and Preparation of Brain-Derived Cells for Sorting
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. For flow cytometry, resuspend the pellet in 1 milliliter of HBSS BSA glucose buffer [1].
4.1.1. Talent resuspending the cell pellet in 1 mL of HBSS/BSA/glucose buffer.
4.2. Add 5 microliters of Fc (F-C) receptor blocking reagent and incubate [1-TXT]. Then pipette fluorescently conjugated antibodies to the suspension before incubating [2].
4.2.1. Talent adding Fc receptor blocking reagent and placing the tube on ice. TXT: Incubation: 4 °C, 5 min
4.2.2. Talent adding antibody reagents to the tube.
AND
TEXT ON PLAIN BACKGROUND:
Fluorescently conjugated antibodies:
5 μL of CD45-PE
5 μL of CD41-PE
20 μL of CD31-APC
15 μL of CD13-FITC

Incubation: On ice, 20 min in the dark
Video Editor: Please play both shots side by side in a split screen
4.3. Wash the cells with 6 milliliters of HBSS BSA glucose buffer [1]. Then centrifuge the suspension at 300 g at 4 degrees Celsius for 5 minutes [2].
4.3.1. Talent adding 6 mL wash buffer to the cells
4.3.2. Talent placing the stained cells in a centrifuge. 
4.4. Resuspend the pellet in 1 milliliter of buffer [1]. Add 200 microliters of 7-aminoactinomycin D solution [2] and incubate on ice for 10 minutes [3-TXT]. 
4.4.1. Talent resuspending the pellet in 1mL buffer.
4.4.2. Talent adding 200 µL of AAD solution.
4.4.3. Talent incubating the tube on ice. TXT: Adjust final volume to 2 mL with HBSS/BSA/glucose buffer
4.5. Rinse sorting collection tubes with 1 percent BSA solution [1]. Aspirate out the excess solution, leaving exactly 1 milliliter of solution in each tube [2]. Store the tubes on ice to receive sorted cells [3].
4.5.1. Talent coating sorting tubes with bovine serum albumin solution.
4.5.2. Shot of the excess solution being pipetted out. 
4.5.3. Shot of prepared collection tubes resting on ice.

4.5.4. 

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: 200
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Cells dissociated from brain tissue were sequentially gated by forward scatter area and side scatter area to exclude cellular debris during flow cytometry sorting [1]. CD45 (C-D-Forty-five) -positive and CD41(C-D-Forty-one) -positive dual-positive events were excluded to remove hematopoietic cells and platelet contaminants [2].
5.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the top-left plot (SSC-A) and focus on the boxed region 
5.1.2. LAB MEDIA: Figure 2. Video editor: Highlight the top-right plot.
5.2. CD13-positive vascular wall cells were enriched, and apoptotic cells were excluded using 7-aminoactinomycin D negative gating, followed by CD31-negative selection to isolate pericytes [1].
5.2.1. LAB MEDIA: Figure 2. Video editor: Highlight the gated region in the bottom-left plot.
5.3. Flow cytometry sorting showed that nucleated cells accounted for 59.8 percent of all events [1], CD13-positive cells accounted for 1 percent of all events [2], and the final CD13-positive CD31-negative pericyte population accounted for 0.7 percent of all events [3].
5.3.1. LAB MEDIA: Figure 2. Video editor: Highlight the table entry showing 59.8 percent for nucleated cells.
5.3.2. LAB MEDIA: Figure 2. Video editor: Highlight the table entry showing 1.0 percent for the CD13-positive population.
5.3.3. LAB MEDIA: Figure 2. Video editor: Highlight the table entry showing 0.7 percent for the CD13-positive CD31-negative population.
5.4. UMAP (You-Map) dimensionality reduction of the sorted cells revealed six distinct major clusters, indicating cellular heterogeneity within the isolated population [1].
5.4.1. LAB MEDIA: Figure 3A. Video editor: Show the full UMAP plot with the six color-coded clusters.
5.5. Z-score normalized heatmap analysis demonstrated that pericyte marker genes were highly and predominantly expressed in clusters 0 through 3 [1].
5.5.1. LAB MEDIA: Figure 3B. Video editor: Highlight the red boxes in the rows corresponding to clusters 0 to 3 
5.6. Cluster proportion analysis showed that clusters 0 through 3 constituted 87.1 percent of the total population [1], whereas smooth muscle cell markers were enriched in cluster 4 at 10.14 percent [2] and fibroblast markers were enriched in cluster 5 at 2.77 percent [3].
5.6.1. LAB MEDIA: Figure 3C. Video editor: please highlight the bars corresponding to Clusters 0 to 3
5.6.2. LAB MEDIA: Figure 3C. Video editor: please highlight the bars corresponding to Clusters 4
5.6.3. LAB MEDIA: Figure 3C. Video editor: please highlight the bars corresponding to Clusters 5
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