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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:  33
Number of Shots:  58 

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 (IACUC) at Michigan State 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.) 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Harvesting Mammary Tumors or Fat Pads for Tissue Digestion
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. Place the euthanized mouse in a supine position with the legs stretched outward and pinned [1]. Spray the mouse thoroughly with 70% ethanol to prevent sample contamination from loose fur [1].
2.1.1. Talent positioning the mouse in a supine position with the legs stretched outward and pinned.
2.1.2. Talent spraying the mouse completely with 70 percent ethanol.
2.2. Using a scalpel, make a single incision down the mouse midline from the inguinal fat pad to the neck without puncturing the peritoneum [1]. Then, using the scalpel, make an incision down each leg to form an upside-down Y-shaped incision [2].
2.2.1. Talent making a single midline incision from the inguinal fat pad to the neck.
2.2.2. Talent making incisions down each leg to create an upside-down Y-shaped incision.
2.3. Stretch the skin outward and, using blunt dissection techniques, separate the skin from the underlying peritoneum [2] and pin the skin flat against the necropsy board [3].
2.3.1. Talent stretches the skin outward and separates the skin from the underlying peritoneum using blunt dissection techniques.
2.3.2. Talent pinning the skin flat against the necropsy board.
2.4. Then, remove the medium-sized tumors or the mammary glands or fat pads [1]. Place the tissue in a 50-milliliter conical tube containing 5 milliliters of R10 medium with 10 percent FBS. Avoid using necrotic or blood-filled tumors whenever possible [2].
2.4.1. Talent removing the medium-sized tumor or the mammary gland or fat pad.
2.4.2. Talent placing the tissue into a 50-milliliter conical tube containing 5 milliliters of RPMI medium with 10 percent FBS.
2.5. In a biological safety cabinet, transfer only the mammary fat pads and tumors to a clean Petri dish [1]. Using two surgical scalpel blades, mince the tissue finely until it forms a paste-like consistency [2] and transfer the minced tissue to a clean 50-milliliter tube at room temperature [3].
2.5.1. Talent transferring the mammary fat pads and tumors to a clean Petri dish inside a biological safety cabinet.
2.5.2. Talent mincing the tissue with two surgical scalpel blades until a paste-like consistency is achieved.
2.5.3. Talent transferring the minced tissue into a clean 50-milliliter tube.

3. Generation of a Single-Cell Suspension from Murine Tumor Tissue and Mammary Gland Tissue
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Prepare a fresh tissue digestion cocktail immediately before tissue digestion for each sample and store it at room temperature until use [1] [2].
3.1.1. WIDE: Talent preparing the tissue digestion cocktail in a container. 
3.1.2. TEXT ON APLAIN BACKGROUND
RPMI: 10 mL, 
DNase I: 400 U, 
Collagenase D: 25 mg, 
Collagenase type II: 50 mg
	Video editor: Use split screen to show both the shots together
3.2. Then, add 10 milliliters of the tissue digestion cocktail to each sample [1] and incubate in a shaking incubator at 37 degrees Celsius and 250 rpm for 30 minutes [2].
3.2.1. Talent adding 10 milliliters of the tissue digestion cocktail to the sample.
3.2.2. Talent placing the sample into the shaking incubator.
3.3. Add 0.5 molar EDTA acid to achieve a final concentration of 10 millimolar and return the sample to the shaking incubator [1].
3.3.1. Talent adding 200 microliters of 0.5 molar ethylenediaminetetraacetic acid to the sample.
3.4. Next, add 40 milliliters of R10 cell-washing medium to stop the reaction [1]. Filter the digested cells through a 70-micrometer filter into a clean 50-milliliter tube to remove tissue chunks [2].
3.4.1. Talent adding 40 milliliters of R10 cell-washing medium to the sample.
3.4.2. Talent filtering the digested cells through a 70-micrometer filter into a clean 50-milliliter tube.
3.5. Centrifuge the sample at 500 g, with acceleration 9 and deceleration 6, at 4 degrees Celsius for 10 minutes to pellet the cells [1]. 
3.5.1. Talent placing the sample into the centrifuge.
3.6. Then discard the supernatant into the biological waste [1]. After disrupting the cell pellet, add 40 milliliters of the cell-washing medium, and centrifuge as shown earlier [2].
3.6.1. Talent discarding the supernatant into biological waste.
3.6.2. Talent adding 40 milliliters of the cell-washing medium to the tube.
3.7. Wash the cell pellet 3 times with 40 milliliters of R10 cell-washing medium followed by centrifugation [1].
3.7.1. Talent washing the cell pellet with 40 milliliters of Roswell Park Memorial Institute cell-washing medium.
3.8. Then, disrupt the cell pellet and resuspend the cells in 2 milliliters of PBS [2].	Comment by Pallavi  Sharma: Authors: How are you disrupting the pellet
3.8.1. Talent disrupting the cell pellet and adding 2 milliliters of cold 1 × phosphate-buffered saline.
3.9. After diluting the 10x (Ten-X) RBC lysis buffer to 1x, add 2 volumes of the diluted buffer to the cell suspension [1]. Incubate the cell suspension at room temperature for 5 minutes while gently mixing occasionally by inverting the tube [1].
3.9.1. Talent adding 2 volumes of 1 × red blood cell lysis buffer to the cell suspension.
3.9.2. Talent placing the tube on the bench and gently inverting it during incubation.
3.10. Neutralize the RBC buffer by adding an equal volume of R10 cell-washing medium [1].
3.10.1. Talent adding an equal volume of R10 cell-washing medium to the tube.
3.11. Filter the cell suspension through a 30-micrometer filter into a 15-milliliter tube to remove cellular debris [1].
3.11.1. Talent filtering the cell suspension through a 30-micrometer filter into a 15-milliliter tube.
3.12. Bring the final volume to 15 milliliters with R10 cell-washing medium [1], then centrifuge at 500 g for 10 minutes at 4 degrees Celsius [2].
3.12.1. Talent adding Roswell Park Memorial Institute cell-washing medium to adjust the volume to 15 milliliters.
3.12.2. Talent placing the sample into the centrifuge.
3.13. After removing the supernatant, resuspend the cells in cell-washing medium to a final volume of up to 5 milliliters for counting and viability assessment [1]. Adjust the dilution as needed, then proceed with staining for flow cytometry or prepare for single-cell RNA sequencing [2].
3.13.1. Talent resuspending the cells in the cell-washing medium.
3.13.2. Talent adjusting the cell suspension to the desired dilution.
3.14. Keep the cells on ice between steps unless otherwise specified [1].
3.14.1. Talent placing the cell suspension on ice between procedure steps.

4. Staining a Single Cell Suspension for Flow Cytometry
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Transfer the desired cells into a 5-milliliter polypropylene round-bottom tube and keep the cells on ice [1].
4.1.1. Talent transfers the desired cells into a 5-milliliter polypropylene round-bottom tube and places it on ice
4.2. Prepare a cell staining solution by combining the desired monoclonal antibodies conjugated to fluorescent tags with flow PBS [1-TXT]. 
4.2.1. Talent preparing the cell staining solution with the monoclonal antibodies and flow PBS. TXT: Prepare (n + 1) × 100 µL Staining Solution;
n = Number of Samples
4.3. Centrifuge each sample at 500 g and 4 degrees Celsius for 5 minutes [1]. Resuspend them in 100 microliters of the staining solution and the unstained controls in 1,000 microliters of flow PBS [2].
4.3.1. Talent placing the samples into the centrifuge.
4.3.2. Talent resuspending the cell pellet in 100 microliters of the staining solution.
4.4. Cover the tubes to protect them from light [1] and incubate the samples at 4 degrees Celsius for 15 minutes [2].
4.4.1. Talent covering the tubes with a light-protective cover.
4.4.2. Talent placing the tubes into refrigerated incubation.
4.5. Next, add 1 milliliter of flow PBS to each stained tube [1] and centrifuge the samples at 500 g for 5 minutes to wash the cells [2].
4.5.1. Talent adding 1 milliliter of flow phosphate-buffered saline to each stained tube.
4.5.2. Talent placing the samples into the centrifuge.
4.6. After discarding the supernatant, disrupt the cell pellet, resuspend the cells in 1 milliliter of flow PBS [1]. Then repeat the centrifugation and wash procedure 3 times [2].
4.6.1. Talent resuspending the cells in 1 milliliter of flow PBS.
4.6.2. Talent placing the samples into the centrifuge.
4.7. For fixing the cells or performing an intracellular stain, add 200 microliters of the permeabilization and fixation solution to each sample to allow for intranuclear staining [1].
4.7.1. Talent adding 200 microliters of the permeabilization and fixation solution to each sample.
4.8. Cover the tubes with aluminum foil to protect them from light [1] and incubate the samples at 4 degrees Celsius for at least 20 minutes or overnight if the samples will be analyzed the following day [2].
4.8.1. Talent covering the tubes with aluminum foil.
4.8.2. Talent placing the covered tubes into refrigerated incubation.
4.9. Centrifuge the samples at 500 g for 5 minutes after fixation [1] and resuspend the cells in permeabilization buffer diluted in water [2].
4.9.1. Talent placing the samples into the centrifuge.
4.9.2. Talent resuspending the cells in 1 × permeabilization buffer.
4.10. Next, prepare the secondary or intracellular stain at the desired dilution in permeabilization buffer [1]. Stain the samples with the prepared solution [2] and place the covered tubes in the incubator at 4 degrees Celsius for 15 minutes [3].
4.10.1. Talent preparing the secondary or intracellular staining solution.
4.10.2. Talent adding the staining solution to the samples.
4.10.3. Talent placing the covered tubes into refrigerated incubation.
4.11. Add 1 milliliter of permeabilization buffer to each stained tube, followed by centrifugation [1].
4.11.1. Talent adding 1 milliliter of 1 × permeabilization buffer to each stained tube.
4.12. Disrupt the cell pellet, resuspend in 1 milliliter of permeabilization buffer [1], and centrifuge as demonstrated earlier [2].
4.12.1. Talent resuspending the cells in 1 milliliter of 1 × permeabilization buffer.
4.12.2. Talent placing the samples into the centrifuge.
4.13. After washing the cells three times, resuspend the cells in 200 microliters of permeabilization buffer [1] and keep the samples on ice until they are ready to be analyzed on a flow cytometer [2].
4.13.1. Talent resuspending the cells in 200 microliters of 1 × permeabilization buffer.
4.13.2. Talent placing the samples on ice for storage before flow cytometry.
4.14. If the cells are not fixed, resuspend them in 200 microliters of flow PBS [1] and keep the samples on ice until they are ready for analysis on a flow cytometer [2].
4.14.1. Talent resuspending the cells in 200 microliters of flow phosphate-buffered saline.
4.14.2. Talent placing the samples on ice before flow cytometry.
4.15. Remove debris and dead cells for single-cell RNA analysis, then assess RNA quality and generate sequencing libraries [1].
4.15.1. Talent assessing ribonucleic acid quality on the computer on nanometer display	Comment by Pallavi  Sharma: Authors: This is just a representative shot




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: 170.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. For direct comparison, dissociation was carried out concurrently using a commercial kit [1]. The dissociation protocol recovered more viable cells [2] than the commercial kit did, both before and after dead-cell removal [3]. Additionally, the commercial fixation-first dissociation protocol resulted in a comparable or slightly higher cell recovery than the previously reported protocol. [4].
5.1.1. LAB MEDIA: Figure 2
5.1.2. LAB MEDIA: Figure 2A,B. Video editor: Highlight the image labelled "This Dissociation".
5.1.3. LAB MEDIA: Figure 2C,D. Video editor: Highlight the image labelled "This Dissociation" 
5.1.4. LAB MEDIA: Figure 2E,F. Video editor: Highlight the image labelled "Chop Fix" 
5.2. Flow cytometry analysis identified epithelial cells [1], fibroblasts [2], lymphocytes [3], regulatory T cells [4], macrophages [5], dendritic cells [6], and neutrophils, demonstrating preservation of diverse cell populations after dissociation [7].
5.2.1. LAB MEDIA: Figure 3A. 
5.2.2. LAB MEDIA: Figure 3B. 
5.2.3. LAB MEDIA: Figure 3C. 
5.2.4. LAB MEDIA: Figure 3F. 
5.2.5. LAB MEDIA: Figure 3G. 
5.2.6. LAB MEDIA: Figure 3H. 
5.2.7. LAB MEDIA: Figure 3I. 
5.3. Live-cell dissociation produced high-quality single-cell RNA sequencing libraries with clear barcode knee bends [1], distinct cell clusters, and higher library quality [2] than the commercial fixation-first dissociation protocol for mammary gland and tumor-containing samples [3].
5.3.1. LAB MEDIA: Figure 4A and C. Video editor: Highlight the top panel
5.3.2. LAB MEDIA: Figure 4A and C. Video editor: Highlight the lower panel.
5.3.3. LAB MEDIA: Figure 4B and D 
5.4. Integrated single-cell RNA sequencing identified comparable immune and stromal populations between samples [1], and an additional tumor-cell population in BALB NeuT tissue [2].
5.4.1. LAB MEDIA: Figure 4E. 
5.4.2. LAB MEDIA: Figure 4F. Video editor: Highlight the black cluster labelled "Tumor cells".
5.4.3. LAB MEDIA: Figure 4F. Video editor: Highlight the clusters labelled "Macrophages", "T cells", and "Areg Epi".
5.5. Neither the BALB (Balb) nor the BALB NeuT (Neu-T) libraries contained significant numbers of neutrophils [1]. However, NeuT mice on a BALB with PWK (P-W-K) background harbored a cell cluster expressing neutrophil markers [2].
5.5.1. LAB MEDIA: Figure 5A and B
5.5.2. LAB MEDIA: Figure 5C. Video editor: Highlight the row labelled "PMN" 
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