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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:  22
Number of Shots:  52 

Interviews
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.
· 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 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 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 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?
1.4. 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.

Describe the most important consideration or challenge when performing this protocol.
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.

Are there any additional methods or analyses that can be performed following this procedure?
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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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.


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

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee at the Sun Yat-sen University Cancer Center 


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.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. In Vivo Biotin-LPETG Labeling of Sortase A-Expressing Cells
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, generate three transgenic mouse models expressing sortase A and fluorescent reporters in pan-macrophages, perivascular macrophages, or CD11c-expressing cells [1].
2.1.1. WIDE: (Shot description)  Videographer: Please obtain CU shot as well for this shot.
2.2. To begin, dissolve the biotinylated peptide substrate in water at 200 millimolar [1-TXT]. Store the solution at minus 80 degrees Celsius [2]. Before use, dilute the stock solution with PBS to 20 millimolar for in vivo labeling [3].
2.2.1. WIDE: Talent dissolving biotin-aminohexanoic acid-LPETGS-amide (biotin-LPETG) by adding water. TXT: Substrate: Biotin‑aminohexanoic acid‑LPETGS‑NH₂ (biotin‑LPETG)
2.2.2. WIDE: Talent placing the prepared solution into storage at minus 80 degrees Celsius.
2.2.3. Talent diluting the stock solution with PBS to prepare a 20 millimolar working solution.

2.3. Obtain transgenic mouse models expressing sortase A and fluorescent reporters in either pan-macrophages, perivascular macrophages, or CD11c-expressing cells [1]. For the in vivo labeling of sortase A-expressing cells, intraperitoneally inject 100 microliters of the 20 millimolar biotin-LPETG solution in PBS [2]. Put the animal back in the cage [3] and repeat the injection 6 times at 20-minute intervals [4]. 
2.3.1. WIDE: Talent placing the animal on a clean surface for injection.
2.3.2. [bookmark: _Hlk164193060][bookmark: _Hlk159527170]Talent performing an intraperitoneal injection of the biotin-LPETG solution into the mouse. Videographer: Please obtain multiple reusable shots for this step. It will be used again
2.3.3. Talent placing the animal in cage. 
2.3.4. Reuse 2.3.2.




3. Whole-Mount Tissue Imaging
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Twenty minutes after the final biotinylated peptide injection, euthanize the mouse [1] and perform a whole-body perfusion with 10 milliliters of ice-cold PBS containing 2 millimolar EDTA [2-TXT]. Intratracheally inject 2 milliliters of PBS to inflate the lungs [3]. Fix the tissues in 10 milliliters of 4 percent paraformaldehyde overnight at 4 degrees Celsius [4].
3.1.1. WIDE: Talent placing the euthanized mouse on the dissection table.
3.1.2. Talent performing a whole-body perfusion with ice-cold PBS containing 2 millimolar ethylenediaminetetraacetic acid.
3.1.3. Talent intratracheally injecting PBS to inflate the lungs. Authors: At this step, are the lungs already excised?
3.1.4. Talent placing the tissues into 4 percent paraformaldehyde for fixation.

3.2. Wash the tissues 3 times with 10 milliliters of PBS at room temperature for 10 minutes per wash [1]. Wipe away the excess PBS from the tissue surface [2].
3.2.1. Talent washing the tissues with PBS.
3.2.2. Talent wiping the excess PBS from the tissue surface.

3.3. Dissolve the low-melting agarose in PBS [1]. Incubate the agarose at 90 degrees Celsius for 15 minutes to ensure complete melting, then cool it to 42 degrees Celsius [2]. Cut 500 micrometer-thick sections using a vibratome [3].
3.3.1. Talent dissolving the low-melting agarose by adding PBS.
3.3.2. Talent placing the agarose into the heating device for incubation and cooling. Authors: During which step do you place the tissue in the agarose?
3.3.3. Talent cutting 500 micrometer-thick tissue sections using a vibratome. 

3.4. For tissue clearing using the CUBIC (cubic) strategy, incubate 5 to 10 tissue sections in 5 milliliters of one-half CUBIC-L diluted with water for 6 hours at 37 degrees Celsius [1]. Transfer the tissue sections to 5 milliliters of CUBIC-L and incubate overnight at 37 degrees Celsius [2]. Wash the tissues 6 times with 5 milliliters of PBS for 30 minutes per wash [3].
3.4.1. Talent placing the tissue sections into one-half CUBIC-L for delipidation. Authors: Please provide the full form of cubic
3.4.2. Talent transferring the tissue sections into CUBIC-L.
3.4.3. Talent washing the tissue sections with PBS.

3.5. If immunostaining is not required, prepare to perform the refractive index matching directly [1]. Incubate the tissues in 5 milliliters of one-half CUBIC-R for 6 hours at room temperature [2]. Transfer the tissues to 5 milliliters of CUBIC-R and incubate overnight at room temperature [3].
3.5.1. Talent preparing the materials and tissues for the refractive index matching.
3.5.2. Talent placing the tissues into one-half CUBIC-R.
3.5.3. Talent transferring the tissues into CUBIC-R.

3.6. If immunostaining is required, after washing with PBS, incubate the tissues in 5 milliliters of Penetration Buffer overnight [1]. Transfer the tissues to 5 milliliters of the Blocking Buffer and incubate for 1 day [2]. Then incubate the tissues in 5 milliliters of the Antibody Dilution Buffer containing the primary antibody for 2 days [3].
3.6.1. WIDE: Talent placing the tissues into the Penetration Buffer.
3.6.2. Talent transferring the tissues into the Blocking Buffer.
3.6.3. Talent placing the tissues into the Antibody Dilution Buffer containing the primary antibody.

3.7. Next, wash the tissues 6 times with 5 milliliters of PBS containing 0.05 percent Tween-20 and 10 micrograms per milliliter of heparin for 30 minutes per wash at room temperature [1]. Incubate the tissues in 5 milliliters of the Antibody Dilution Buffer containing the secondary antibody for 2 days [2]. Perform the refractive index matching in CUBIC-R [3].
3.7.1. Talent washing the tissues with PBS containing Tween-20 and heparin.
3.7.2. Talent placing the tissues into the Antibody Dilution Buffer containing the secondary antibody.
3.7.3. Talent placing the tissues into CUBIC-R for the refractive index matching.





4. Tissue Dissociation
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Briefly mince the lung tissues with scissors after the whole-body perfusion [1]. Transfer the tissue pieces to a tissue digestion C-tube containing 3 to 5 milliliters of a digestion buffer [2-TXT].
4.1.1. WIDE: Talent mincing the lung tissues with scissors.
4.1.2. Talent transferring the tissue pieces into the tissue digestion C-tube containing the digestion buffer. TXT: Refer to the text protocol for the digestion buffer composition

4.2. Perform the mechanical tissue digestion using a single-cell suspension dissociator by running the Lung-1 program [1]. Incubate the sample for 10 minutes on a heater [2], then run the Lung-2 program, followed by another 10-minute incubation at 37 degrees Celsius [3].
4.2.1. Show the single-cell suspension dissociator with the Lung-1 program selected and started.
4.2.2. Talent placing the tissue digestion C-tube into the heater for incubation.
4.2.3. Talent placing the sample into the single-cell suspension dissociator and running the Lung-2 program.
4.2.4. Reuse 4.2.2

4.3. After the final run of the Lung-2 program, filter the digest through a 70 micrometer cell strainer [1]. Add 5 milliliters of ice-cold Roswell Park Memorial Institute 1640 medium to stop the enzymatic digestion [2].
4.3.1. Talent filtering the tissue digest through a 70 micrometer cell strainer.
4.3.2. Talent adding the ice-cold Roswell Park Memorial Institute 1640 medium to the filtered digest.

4.4. Resuspend the cell pellet in 3 milliliters of ice-cold PBS [1]. Add 1 milliliter of the Debris Removal Solution and mix thoroughly [2]. Overlay the cell suspension with 4 milliliters of ice-cold PBS [3].
4.4.1. Talent resuspending the cell pellet in ice-cold PBS.
4.4.2. Talent adding the Debris Removal Solution and mixing the suspension thoroughly.
4.4.3. Talent overlaying the cell suspension with ice-cold PBS.

4.5. Centrifuge the mixture at 4 degrees Celsius and 3000 g for 10 minutes using full acceleration and full brake [1]. Carefully aspirate and completely discard the 2 upper phases [2].
4.5.1. Talent placing the sample into the centrifuge.
4.5.2. Talent aspirating and discarding the 2 upper phases.

4.6. Resuspend the cell pellet in 3 milliliters of 1x (1-ex) red blood cell lysis buffer and incubate it on ice for 3 minutes [1]. Centrifuge the sample at 4 degrees Celsius and 300 g for 5 minutes [2]. Resuspend the resulting cell pellet in 5 milliliters of MACS buffer containing PBS, 2 millimolar EDTA, and 0.25 percent BSA for subsequent applications [3].
4.6.1. Talent resuspending the cell pellet in the red blood cell lysis buffer and placing the sample on ice.
4.6.2. Talent placing the sample into the centrifuge.
4.6.3. Talent resuspending the cell pellet in the MACS buffer.




5. MACS and Fluorescent-Activated Cell Sorting
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Wash the isolated cells with 5 milliliters of MACS buffer after the in vivo biotin-LPETG labeling and tissue dissociation [1].
5.1.1. WIDE: Talent washing the isolated cells with MACS buffer.

5.2. Before immunolabeling, block the cells with 200 microliters of the Tru-Stain Fc-X PLUS (true stain F-C-X-plus) anti-mouse CD 16 and 32 antibody and the True-Stain Monocyte Blocker for 15 minutes on ice [1].
5.2.1. Talent adding the TruStain FcX PLUS anti-mouse cluster of differentiation 16 and 32 antibody and the True-Stain Monocyte Blocker to the cells and placing the sample on ice.

5.3. Label the sortase A-expressing cells with 200 microliters of the allophycocyanin-labeled anti-biotin antibody on ice for 25 minutes [1].
5.3.1. Talent adding the allophycocyanin-labeled anti-biotin antibody to the cells and placing the sample on ice.

5.4. Wash the cells with 5 milliliters of MACS buffer [1]. Incubate the cells with the anti-allophycocyanin microbeads on ice for 25 minutes [2].
5.4.1. Talent washing the cells with MACS buffer.
5.4.2. Talent adding the anti-allophycocyanin microbeads to the cells and placing the sample on ice.

5.5. Wash the cells with 5 milliliters of MACS buffer [1]. Enrich the magnetically labeled cells using a magnetic column according to the manufacturer's instructions [2].
5.5.1. Talent washing the cells with MACS buffer.
5.5.2. Talent placing the sample on a magnetic column.

5.6. Before the analysis, resuspend the cells in the fluorescence-activated cell sorting buffer containing PBS, 2 millimolar EDTA, and 1 percent heat-inactivated FBS supplemented with 5 micrograms per milliliter of 4′,6-diamidino-2-phenylindole [1].
5.6.1. WIDE: Talent resuspending the cells in the fluorescence-activated cell sorting buffer supplemented with 4′,6-diamidino-2-phenylindole.





Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Pan-macrophages showed extensive overlap between FLAG-tagged SrtA and tdTomato expression, consistent with their shared dependence on Cre-mediated recombination [1].
6.1.1. LAB MEDIA: Figure 2B. Video editor: Highlight the overlapping Thy1.1⁺ and Flag⁺ populations in the flow cytometry plot and the matching tdTom expression peaks in the histogram.

6.2. Whole-mount immunostaining after 6 doses of 2 micromoles biotin-LPETG showed robust biotin labeling of SrtA-expressing cells and interacting cells [1].
6.2.1. LAB MEDIA: Figure 2C. 

6.3. Higher doses of LPETG progressively enhanced biotin labeling intensity of SrtA-expressing cells [1] and also increased labeling of interacting cells [2].
6.3.1. LAB MEDIA: Figure 2D. Video editor: Highlight the right peak in the tdTom⁺ cell histogram.
6.3.2. LAB MEDIA: Figure 2D. Video editor: Highlight the dark blue dots.

6.4. Column-based anti-biotin magnetic enrichment achieved higher purity [1] but lower recovery than tube-based streptavidin nanobead enrichment [2].
6.4.1. LAB MEDIA: Figure 2E. Video editor: Highlight the blue dots.
6.4.2. LAB MEDIA: Figure 2E. Video editor: Highlight the blue dots.

6.5. Biotin-LPETG labeling did not compromise cell viability [1] or phagocytic activity [2].
6.5.1. LAB MEDIA: Figure 2F. Video editor: Highlight the graph on right.
6.5.2. LAB MEDIA: Figure 2G. Video editor: Highlight the graph on right.

6.6. SRACE increased the proportion of tdTom⁺ (T-D-tomato positive) splenic CD11c positive cells by approximately 1.7-fold [1].
6.6.1. LAB MEDIA: Figure 3A. Video editor: Highlight the control and SRACE groups in the graph showing the percentage of tdTom-positive cells.

6.7. Whole-mount staining revealed that peri-Mφ were scarce [1].
6.7.1. LAB MEDIA: Figure 3B. Video editor: Highlight the boxed tdTom-positive cells in the whole-mount image.

6.8. In vivo biotin-LPETG labeling followed by anti-biotin magnetic enrichment increased the percentage of peri-Mφ by more than 10-fold [1] and simultaneously labeled biotin-positive tdTom-negative stromal cells interacting with peri-Mφ [2].
6.8.1. LAB MEDIA: Figure 3C. Video editor: Highlight the biotin boxes.
6.8.2. LAB MEDIA: Figure 3C. Video editor: Highlight the red bars.



Authors: During filming, please point out the organs or veins before dissecting them.

[bookmark: _Hlk201588971]NOTE to Authors: Please consider the following key points for shots involving live
animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary
reviewers.
· If lifting the animal by the tail, hold it close to the tail base, not far from it.
· Shave 150% of the area surrounding a surgical site (preferably using a depilatory
· cream). Ensure that there are no skin injuries and no fur in the surgical field.
· Prep the surgical site with both iodine-based scrubs and alcohol.
· Use sterile gloves only for surgery (not examination or non-sterile gloves).
· Make skin incisions with a surgical blade, not scissors.
· Avoid using silk thread for closing skin incisions in survival surgeries.
Please point out the organs before dissecting
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