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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? NO 


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? Yes, all done

3. Filming location: Will the filming need to take place in multiple locations? Yes, 50 meters apart



Current Protocol Length
Number of Steps:  24
Number of Shots:  53 

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


1.1. Song Wang: The scope of our research focuses on immune cell function following ischemic stroke. We aim to understand the roles of resident and infiltrating immune cells in stroke pathology.

1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.1, 3.3.2.

What technologies are currently used to advance research in your field?
1.2. Jingyi Yao: Currently, flow cytometry is widely used to assess immune cell function and interactions in neuroinflammation. Additionally, imaging techniques and single cell RNA-seq are advancing research in neuroimmune interactions.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.7.2.

What research questions will your laboratory focus on in the future?
1.3. Song Wang: Our laboratory will focus on elucidating the role of astrocytes in neuroimmune interactions and their contributions to neuroinflammatory processes.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.


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

Testimonial Questions: 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.4. Song Wang, Assistant Professor, Beijing Friendship Hospital, Capital Medical University: (authors will present their testimonial statements live)

1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee of Beijing Friendship Hospital, Capital Medical University




Protocol  


2. Brain Perfusion and Dissection Procedure
Demonstrator: Song Wang 

2.1. To begin, take a 50-milliliter syringe and attach a 26-gauge needle to its end [1]. Fill the syringe completely with saline solution [2].
2.1.1. WIDE: Talent picking up a 50 milliliter syringe and attaching a 26 gauge needle to the end.
2.1.2. Talent drawing saline solution into the syringe.
2.2. Position the anesthetized mouse in a supine orientation on a foam board [1-TXT]. Extend the forelimbs and hindlimbs and secure them using 26-gauge needles [2].
2.2.1. Talent placing the mouse on its back on a foam board. TXT: Anesthesia: Double dose of 1.25% avertin
2.2.2. Talent stretching and pinning the limbs of the mouse using 26-gauge needles. 
2.3. Using ophthalmic forceps, grasp the abdominal skin and make a lateral incision [1-TXT] to expose the liver [2]. Cut along both sides of the ribs [3] to expose the heart [4].
2.3.1. Talent using ophthalmic forceps to hold the abdominal skin and making a lateral incision. TXT: Ensure the mouse is fully anesthetized before incising 
2.3.2. A shot of the exposed liver.
2.3.3. Talent cutting through both rib margins.
2.3.4. A shot of the exposed heart.
2.4. Now, insert the 26-gauge needle into the left ventricle and sever the auricle [1]. Depress the syringe plunger to allow blood to drain out [2]. Continue the perfusion until the blood draining from the auricle appears clear [3].
2.4.1. Talent inserting the needle into the left ventricle and cutting the auricle.
2.4.2. Talent pressing the plunger to begin blood perfusion.
2.4.3. A shot of clear fluid emerging from the auricle during perfusion.
2.5. After decapitating the mouse and extracting the brain, transfer it into a mouse steel brain matrix [1] and section it into consecutive 2-millimeter-thick coronal slices [2].
2.5.1. Talent placing the extracted brain into a steel brain matrix.
2.5.2. Talent slicing the brain into 2 millimeter-thick coronal sections.

3. Digestion of Cortical Tissue into Single-Cell Suspension and Antibody Staining for Flow Cytometry
Demonstrator: Song Wang

3.1. Introduce 500 microliters of digestion enzyme mix into each well of a 12-well plate [1].
3.1.1. Talent pipetting 500 microliters of digestion enzyme mix into the wells of a 12-well plate.
3.2. Using micro-forceps, delicately separate the infarct tissue [1] and transfer it into the digestion enzyme mix [2].
3.2.1. Talent using micro-forceps to separate the infarct tissue.
3.2.2. Talent placing the tissue into the digestion enzyme mix in the well.
3.3. Finely fragment the tissue with ophthalmic scissors into the smallest possible pieces [1] and incubate the plate at 37 degrees Celsius for 20 minutes [2].
3.3.1. Talent cutting the tissue into fine fragments using ophthalmic scissors.
3.3.2. Talent placing the 12-well plate into the incubator.
3.4. Using a P1000 (P-one-thousand) pipette, gently aspirate and dispense the solution 10 times to dissociate the tissue into individual cells [1]. Then, pass the solution through a 70-micrometer cell strainer [2]. Repeatedly rinse both the 12-well plate and the cell strainer with ice-cold HBSS containing calcium and magnesium [3].
3.4.1. Talent pipetting the mixture up and down repeatedly with a P1000 pipette to dissociate the tissue into individual cells.
3.4.2. Talent pouring the dissociated cell solution through a 70-micrometer cell strainer.
3.4.3. Talent rinsing the well and the strainer with ice-cold HBSS.
3.5. Now, centrifuge the collected cell suspension at 500 g for 5 minutes at 4 degrees Celsius [1]. Carefully discard the supernatant without disturbing the pellet [2].
3.5.1. Talent placing the tube into the centrifuge and closing the lid.
3.5.2. Talent discarding the supernatant carefully.
3.6. Resuspend the pellet in 1 milliliter of PBS [1]. After repeating the centrifugation process, resuspend the pellet again in 150 microliters of PBS [2] and transfer the suspension into a 96-well round-bottom plate [3]. Centrifuge again at 500 g for 5 minutes at 4 degrees Celsius [4].
3.6.1. Talent resuspending the pellet in 1 milliliter of PBS.
3.6.2. Talent resuspending the pellet in 150 microliters of PBS.
3.6.3. Talent transferring the solution into the wells of a 96-well plate.
3.6.4. Talent centrifuging the 96-well plate.
3.7. After centrifugation, firmly grasp the 96-well plate and swiftly invert it to discard the supernatant [1].
3.7.1. Talent inverting the 96-well plate quickly and removing the supernatant.
3.8. Next, dilute the cell viability fluorescence dye at a ratio of 1:100 (one to hundred) in PBS [1] and resuspend the pellet in 150 microliters of the diluted dye solution [2]. Incubate for 10 minutes at room temperature while protecting the plate from light [3-TXT].
3.8.1. Talent preparing the dye dilution in PBS.
3.8.2. Talent adding 150 microliters of dye solution to the well and suspending the pellet.
3.8.3. Talent covering the plate and keeping it aside for incubation. TXT: Centrifuge at 500  g at 4 °C for 5 min
3.9. After centrifuging for 5 minutes at 4 degrees Celsius, discard the supernatant [1]. Dilute the cell surface antibody cocktail in Magnetic Activated Cell Sorting or MACS (Macs) buffer [2] and, without washing the cells, add the antibody cocktail to the wells [3]. Incubate for 15 to 20 minutes at 4 degrees Celsius before centrifuging for an additional 5 minutes [4].
3.9.1. Talent discarding the supernatant.
3.9.2. Talent adding MACS buffer to the antibody cocktail.
3.9.3. Talent adding the diluted cocktail to the wells.
3.9.4. Talent placing the plate in a refrigerator.
3.10. After centrifuging the plate and discarding the supernatant, resuspend the pellet in 150 microliters of MACS buffer [2-TXT].
3.10.1. Talent adding 150 microliters of MACS buffer to the pellet and resuspending it. TXT: Repeat the centrifugation and resuspension step
3.11. Transfer the suspension into 1.5-milliliter centrifuge tubes or 5-milliliter round-bottom polystyrene test tubes [1].
3.11.1. Talent pipetting the final suspension into centrifuge or test tubes.

4. Flow Cytometry Analysis and Sorting
Demonstrator: Jingyi Yao

4.1. Design a multicolor flow cytometry panel according to the instrument configuration using either manual methods or an online panel design tool [1-TXT]. Include a cell viability dye in the panel to exclude non-viable cells and debris from the data [2-TXT].
4.1.1. SCREEN: 4.1.2.mp4 00:05-00:20. TXT: Use bright fluorophores for low-abundance antigens; Use dim fluorophores for highly expressed antigens
4.1.2. SCREEN: 4.1.2.mp4 00:34-00:40, 00:50-00:57, 01:33-01:36, 01:45-01:48. TXT: Use FMO controls to accurately gate low-abundance antigens; FMO: Fluorescence Minus One 
4.2. Adjust the forward scatter and side scatter detector settings to ensure that the cells of interest are correctly displayed and can be gated properly [1].
4.2.1. SCREEN: 4.2.1.mp4 00:09-00:40.
4.3. Fine-tune FSC and SSC parameters to eliminate debris and extraneous noise [1]. On a dot plot showing FSC area versus height, distinguish doublets from single cells [2-TXT]. Use the negative signal of the viability dye to isolate viable cells [3].
4.3.1. SCREEN: 4.3.1.mp4 00:00-00:30.
4.3.2. SCREEN: 4.3.2.mp4 00:07-00:37. TXT: The settings for various instruments may exhibit slight variations
4.3.3. SCREEN: 4.3.3.mp4 00:15-00:32, 00:40-01:00.
4.4. Compare the auto-fluorescence control from unstained cells with stained cell positive controls to confirm that the stained cells are properly scaled for each parameter [1]. Fine-tune the compensation by analyzing multi-color cell samples and examining two-color dot plots [2]. Adjust the compensation settings upward or downward until the cell populations align either vertically or horizontally with each other [3].
4.4.1. SCREEN: 4.4.1.mp4 00:00-00:20, 00:48-00:59.
4.4.2. SCREEN: 4.4.2-4.2.3.mp4 00:18-00:21, 00:31-01:01.
4.4.3. SCREEN: 4.4.4.mp4 01:15-end.
4.5. Utilize CD45 (C-D-forty-five) and CD11b (C-D-eleven-B) signals to distinguish between lymphocytes, microglia, myeloid cells, and astrocytes based on their specific expression patterns [1].
4.5.1. SCREEN: 4.5.1.mp4 00:29-01:05.
4.6. Employ sham brain tissue as an auto-fluorescence control to serve as a reference for identifying lymphocytes [1]. If analyzing a specific target, utilize an FMO (F-M-O) control with post-stroke brain tissue [2].
4.6.1. SCREEN: 4.6.1.mp4 00:00-end.
4.6.2. SCREEN: 4.6.2.mp4 00:00-end.
4.7. Collect the control data and save it [1]. Similarly, collect the sample data and save it [2].
4.7.1. SCREEN: 4.7.1-Control.mp4 00:00-end.
4.7.2. SCREEN: 4.7.1-sample-data.mp4 00:00-end.
4.8. Select and sort the target cell populations into either 5-milliliter round-bottom polystyrene test tubes or 15-milliliter conical centrifuge tubes [1]. Add 500 microliters of PBS and rinse the collection tube to preserve cell viability and aid pellet formation [2].
4.8.1. A shot of the cell populations in pre-labeled 5-milliliter round-bottom polystyrene test tubes or 15-milliliter conical centrifuge tubes.
4.8.2. Talent adding PBS to collection tubes and rinsing gently. 
AUTHOR’S NOTE: Please move shot 4.8.2 (adding PBS) before shot 4.8.1

Results
5. Results 

5.1. CCR7-positive (C-C-R-seven-positive) and CD11c-positive microglia were quantified on days 2 and 7 after ischemic stroke [1].
5.1.1. LAB MEDIA: Figure 4B, 4C. Video editor: Highlight 4B when the VO says “CCR7-positive” and highlight 4C when the VO says “CD11c-positive”.
5.2. CCR7 expression in microglia rose sharply on day 2 [1] and remained elevated on day 7 [2] compared to sham controls [3].
5.2.1. LAB MEDIA: Figure 4B. Video editor: Highlight the bar labeled “D2”.
5.2.2. LAB MEDIA: Figure 4B. Video editor: Highlight the bar labeled “D7”.
5.2.3. LAB MEDIA: Figure 4B. Video editor: Highlight the bar labeled “Sham”.
5.3. CD11c-positive microglia followed a similar trend, peaking at day 2 [1] and staying higher than sham on day 7 [2].
5.3.1. LAB MEDIA: Figure 4C. Video editor: Highlight the bar labeled “D2”.
5.3.2. LAB MEDIA: Figure 4C. Video editor: Highlight the bars labeled “D7” and “Sham”.
5.4. Dot plots showed dense CCR7 and CD11c signals on days 2 [1] and 7 [2], contrasting with sparse signals in sham controls [3].
5.4.1. LAB MEDIA: Figure 4A. Video editor: Highlight the middle row (D2).
5.4.2. LAB MEDIA: Figure 4A. Video editor: Highlight the bottom row (D7).
5.4.3. LAB MEDIA: Figure 4A. Video editor: Highlight the top row (Sham).
5.5. A gating strategy separated microglia, myeloid cells, and lymphocytes using CD11b and CD45 expression [1].
5.5.1. LAB MEDIA: Figure 5. Video editor: Highlight the CD11b-BV605 vs CD45-APC-Cy7 graph (4th graph from the left in the top row).
5.6. Additional markers defined viable cells [1], astrocytes [2], and lymphocyte subsets [3].
5.6.1. LAB MEDIA: Figure 5. Video editor: Highlight the CD45-APC-Cy7 vs AquaBV510 graph (3rd graph from the left in the top row).
5.6.2. LAB MEDIA: Figure 5. Video editor: Highlight the GLAST-PE vs SSC-A graph (1st graph from right in the top row).
5.6.3. LAB MEDIA: Figure 5. Video editor: Highlight the bottom row.

Pronunciation Guide:

1. Flow Cytometry
· Pronunciation link:
https://www.merriam-webster.com/dictionary/flow%20cytometry
· IPA: /ˈfloʊ saɪˈtɒmɪtri/
· Phonetic Spelling: floh sy-tom-uh-tree

2. Astrocytes
· Pronunciation link:
https://www.merriam-webster.com/dictionary/astrocytes
· IPA: /ˈæstrəˌsaɪts/
· Phonetic Spelling: a-struh-syts

3. Microglia
· Pronunciation link:
https://www.merriam-webster.com/medical/microglia
· IPA: /maɪˈkrɒɡliə/
· Phonetic Spelling: my-krah-glee-uh

4. Perfusion
· Pronunciation link:
https://www.merriam-webster.com/medical/perfusion
· IPA: /pərˈfjuːʒən/
· Phonetic Spelling: per-fyoo-zhun

5. Ischemic
· Pronunciation link:
https://www.merriam-webster.com/dictionary/ischemic
· IPA: /ɪˈskiːmɪk/
· Phonetic Spelling: ih-skee-mik

6. Lymphocytes
· Pronunciation link:
https://www.merriam-webster.com/dictionary/lymphocytes
· IPA: /ˈlɪmfəˌsaɪts/
· Phonetic Spelling: lim-fuh-syts

7. Myeloid
· Pronunciation link:
https://www.merriam-webster.com/dictionary/myeloid
· IPA: /ˈmaɪəˌlɔɪd/
· Phonetic Spelling: my-uh-loid

8. Auricle
· Pronunciation link:
https://www.merriam-webster.com/dictionary/auricle
· IPA: /ˈɔːrɪkəl/
· Phonetic Spelling: aw-rih-kuhl

9. Coronal
· Pronunciation link:
https://www.merriam-webster.com/dictionary/coronal
· IPA: /ˈkɔːrənəl/
· Phonetic Spelling: kor-uh-nuhl
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