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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 China Location Producer, Yuan Yue.

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:  41  (38 SC)

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud.
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: 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 30 or fewer words.

What are the most recent developments in your field of research?
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 30 or fewer words.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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 30 or fewer words.

What research gap are you addressing with your protocol?
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 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
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 30 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 30 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
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 30 or fewer words.

Ethics Title Card
This research has been approved by the Animal Care Ethics Committee at the Bengbu Medical University 


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. Flow Cytometric Analysis of Experimental Mouse Spinal Cord Cells
Demonstrator: Click here to enter name of demonstrator(s)

2.1. To begin, analyze the isotype control tube using the flow cytometer with the compatible software [1]. Adjust the forward scatter and side scatter voltages to position the cell population within an appropriate range [2].
2.1.1. WIDE: Talent placing the isotype control tube into the flow cytometer.
2.1.2. SCREEN: Show the adjustment of voltage levels for both axes and the shifting of the cell population into view.

https://review.jove.com/account/file-uploader?src=20729983 
2.2. Set up two additional graphs in the software: one with CD45-APC (C-D-forty five-A-P-C) on the x-axis and CD11b-PE (C-D-elveven-B-P-E) on the y-axis [1], and another with CD68-FITC (C-D-sixty eight-fit-cee) on the x-axis and CCR7 APC-eFluor (e-fluor) 780 on the y-axis [2].
2.2.1. SCREEN: Show the software interface where the first graph is configured with CD45-APC and CD11b-PE axes.
2.2.2. SCREEN: Show the software interface where the second graph is configured with CD68-FITC and CCR7 APC-eFluor 780 axes.

2.3. Then, adjust the fluorescence channel voltages for CD45-APC, CD11b-PE, CD68-FITC, and CCR7 APC-eFluor 780 to position the cell population within the double-negative region marked at 10 to the power of 2 [1].
2.3.1. SCREEN: Show the adjustment of fluorescence channel voltages for all four markers and the resulting repositioning of the cell population within the 10² range on the graph.

2.4. After confirming the optimized voltages using the isotype control tube, retain all settings [1]. Proceed to analyze the antibody-stained experimental tubes [2].
2.4.1. SCREEN: Indicate the settings panel with confirmed values and a note or action indicating "Do not change".
2.4.2. Talent placing the antibody-stained experimental tubes into the flow cytometer.

2.5. Establish a graph with CD11b-PE on the x-axis and side scatter on the y-axis [1]. Set up another graph with CD68-FITC and CCR7 APC-eFluor 780 [2]. Using the isotype control as a reference, delineate the CD11b+ region and define it as the P1 gate [3].
2.5.1. SCREEN: Show the creation of the CD11b-PE vs SSC graph.
2.5.2. SCREEN: Show the configuration of the CD68-FITC vs CCR7 APC-eFluor 780 graph.
2.5.3. SCREEN: Show how the region for CD11b+ cells is drawn and labeled as the “P1 gate” using the isotype control as a reference.

2.6. Select the CD68-FITC and CCR7 APC-eFluor 780 graph [1]. Right-click to open Properties and assign the F4 column to P1 [2].
2.6.1. SCREEN: Show selection of the correct graph in the software.
2.6.2. SCREEN: Demonstrate right-clicking the graph, choosing Properties, and setting F4 to P1.

2.7. After acquiring the data, adjust the fluorescence compensation as needed [1]. Analyze and record the percentage of CD11b  CD68 CCR7 positive and CD11b  CD68 positive  CCR7- (C-C- R-7-negative) cell populations [2].
2.7.1. SCREEN: Show the software interface where compensation settings are adjusted post-acquisition.
2.7.2. SCREEN: Display data readouts or gates for M1-like and M2-like populations, highlighting the percentage values.

2.8. Using the voltage settings from the isotype control tube, begin analysis of the experimental tubes [1].
2.8.1. Talent loading new experimental tubes into the flow cytometer and starting the next round of data collection.

2.9. Establish a graph with CD45-APC and CD11b-PE [1], then set up two graphs with CD68-FITC and CCR7 APC-eFluor 780 [2]. Acquire 50,000 events per sample, and adjust the fluorescence compensation after data collection [3].
2.9.1. SCREEN: Configure and display the CD45-APC vs CD11b-PE graph.
2.9.2. SCREEN: Configure and display the two CD68-FITC vs CCR7 APC-eFluor 780 graphs.
2.9.3. SCREEN: Show event count progress bar reaching 50,000 and subsequent compensation adjustments.

2.10. In the pseudocolor plots of CD45 and CD11b, identify and analyze the regions for CD11b+ CD45− (CD-11-B positive C-D-45-negative) low and CD11b+ CD45 (CD-11-B positive C-D-45) high cells [1]. Then, analyze the CD68+ CCR7+ and CD68+ CCR7- (C-C-R-7-negative) populations within each region [2].
2.10.1. SCREEN: Highlight the regions for CD45−/low and CD45high within CD11b+ gates on the pseudocolor plot.
2.10.2. SCREEN: Show data separation and analysis of CCR7+ and CCR7- populations within each defined region.

2.11. Integrate all analyses to determine the percentage of M1-like and M2-like microglia and macrophages across the defined regions [1].
2.11.1. SCREEN: Display a summary table or graph with the percentages of M1-like and M2-like cells.





3. Flow Cytometry Data Analysis
Demonstrator: Click here to enter name of demonstrator(s)


3.1. Launch the flow cytometry analysis software [1]. Drag the flow cytometry experiment files into the All Samples section of the interface [2]. 
3.1.1. SCREEN: Talent opening the flow cytometry analysis software on a computer.
3.1.2. SCREEN: Show user dragging multiple experiment files into the All Samples section on the software interface. TXT: Begin by analyzing the isotype control tube
3.2. Double-click on the isotype control sample to open a two-dimensional dot plot [1]. Select FSC-A for the x-axis and SSC-A for the y-axis [2] and click on the Rectangular Gate button and use it to select the area excluding cellular debris [3].
3.2.1. SCREEN: Show the dot plot opening upon double-clicking the isotype sample.
3.2.2. SCREEN: User setting FSC-A and SSC-A on the respective axes in the plot window.
3.2.3. SCREEN: User clicking the Rectangular Gate button and drawing a gate around the main population excluding debris.

3.3. Double-click the gated area to open a new histogram plot [1]. Then, select FITC for the x-axis and Histogram for the y-axis [2]. Click on the Region Gate button to define the threshold between negative and positive fluorescence signals [3].
3.3.1. SCREEN: User double-clicking the gated area and opening a histogram plot.
3.3.2. SCREEN: Axis configuration showing FITC on the x-axis and Histogram on the y-axis.
3.3.3. SCREEN: Use of Region Gate button to draw a gate in the histogram indicating threshold determination.

3.4. For each of the four fluorescent antibodies, determine the threshold between negative and positive signals using the isotype control sample [1]. Sequentially change the x-axis fluorochrome to PE, APC, and APC-Cy7, while keeping the y-axis as Histogram [2].
3.4.1. SCREEN: Selection and gating of each fluorochrome—PE, APC, and APC-Cy7—one after the other, showing the histogram changes.
3.4.2. SCREEN: For each, maintain Histogram on the y-axis and highlight gate placements to define signal thresholds.

3.5. Use the Region Gate tool in each histogram to finalize gates for distinguishing negative and positive fluorescence signals for the four antibodies [1].
3.5.1. SCREEN: For each antibody histogram, show user applying the Region Gate and finalizing signal thresholds.

3.6. Next, double-click on the experimental sample to open a dot plot [1]. Select FSC-A for the x-axis and SSC-A for the y-axis [2]. Click the Rectangular Gate button to gate the population after removing debris [3].
3.6.1. SCREEN: User opening the experimental sample’s dot plot view.
3.6.2. SCREEN: Axis assignment with FSC-A and SSC-A.
3.6.3. SCREEN: User applying Rectangular Gate to isolate main cell population.

3.7. Double-click the gated region to open a new dot plot [1]. Select CD11b-PE for the x-axis and SSC-A for the y-axis [2]. Click the Rectangular Gate button and use the PE threshold from the isotype control to define the CD11b positive gate [3].
3.7.1. SCREEN: Open dot plot showing gated region from previous step.
3.7.2. SCREEN: User assigning axes: CD11b-PE and SSC-A.
3.7.3. SCREEN: User gating CD11b+ cells using PE threshold as a reference.

3.8. Now, double-click the CD11b positive region to open another dot plot [1]. Select CD68-FITC for the x-axis and CCR7 APC-Cy7 for the y-axis [2]. Click the Cross Gate button and use the isotype-derived FITC and APC-Cy7 thresholds to categorize cells into M1-like and M2-like types [3].
3.8.1. SCREEN: User opening the CD11b+ gate region into a new dot plot.
3.8.2. SCREEN: Axes set to CD68-FITC and CCR7 APC-Cy7.
3.8.3. SCREEN: Cross Gate tool used to mark M1-like and M2-like cell regions based on fluorescence thresholds.



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: 110.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 
4.1. The proportion of CD45highCD11b+CD68+CCR7+ cells was significantly increased in the spinal cord injury or SCI vehicle group compared to the sham group [1], and CRID3 (crid-3) treatment did not alter this level [2].
4.1.1. LAB MEDIA: Figure 3B. Video editor: Highlight the bar for CD45highCD11b+CD68+CCR7+ cells in the SCI (vehicle) group.
4.1.2. LAB MEDIA: Figure 3B  Video editor: Highlight the CD45highCD11b+CD68+CCR7+ bar in the CRID3 group .

4.2. The proportion of CD45−/lowCD11b+CD68+CCR7+ cells was significantly higher in the SCI vehicle group compared to sham [1], and was significantly reduced following CRID3 treatment [2].
4.2.1. LAB MEDIA: Figure 3B. Video editor: Highlight the tall bar for CD45−/lowCD11b+CD68+CCR7+ in the SCI (vehicle) group.
4.2.2. LAB MEDIA: Figure 3B. Video editor: Highlight the CD45−/lowCD11b+CD68+CCR7+ bar in the CRID3 group.

4.3. The proportions of CD11b+CD68+CCR7+ cells were significantly increased in the SCI vehicle group compared to sham [1], and significantly decreased after CRID3 treatment [2].
4.3.1. LAB MEDIA: Figure 3 B. Video editor: Highlight the increased bar for CD11b+CD68+CCR7+ in the SCI (vehicle) group.
4.3.2. LAB MEDIA: Figure 3B. Video editor: Highlight the bar for CD11b+CD68+CCR7+ in the CRID3 group.

4.4. CD11b+CD68+CCR7− and CD45−/lowCD11b+CD68+CCR7− cell proportions were significantly decreased in both SCI vehicle groups compared to sham [1], and increased after CRID3 treatment [2].
4.4.1. LAB MEDIA: Figure 3B. Video editor: Highlight the shorter bars for CD11b+CD68+CCR7− and CD45−/lowCD11b+CD68+CCR7− in the SCI (vehicle) group.
4.4.2. LAB MEDIA: Figure 3B. Video editor: Highlight the bars for CD11b+CD68+CCR7− and CD45−/lowCD11b+CD68+CCR7− in the CRID3 group .






 2025, Journal of Visualized Experiments		Page 9 of 9
image1.png




