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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: https://review.jove.com/account/file-uploader?src=20492388

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.

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:  28
Number of Shots:  56

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 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.


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

Testimonial Questions (OPTIONAL): 

Videographer: Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement. Add your title (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) as this will included in the promotional materials.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


Ethics Title Card
This research has been approved by the Institutional Review Board (IRB) at the Children’s National Hospital



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 the videographer will capture. 

2. Preparation and Mechanical Dissociation of Human Tonsil Tissue for Single-Cell Suspension
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, place extracted human tonsil specimens on a 60-millimeter plastic cell culture dish containing 5 milliliters of chilled tonsil medium [1]. Using sterile tweezers and scissors or a scalpel, remove any visible blood clots, fat, and connective tissue [2].
2.1.1. WIDE: Talent placing tonsils into a 60-millimeter plastic cell culture dish with chilled tonsil medium.
2.1.2. Talent using tweezers and scissors or scalpel to remove visible blood clots, fat, and connective tissue from tonsils.

2.2. Transfer the tonsils to a new 60-millimeter cell culture dish containing 5 milliliters of ice-cold tonsil medium [1]. Then slice the tonsil pieces into 3 to 5-millimeter fragments [2].
2.2.1. Talent transferring tonsils to a new culture dish with chilled medium.
2.2.2. Talent slicing tonsils into small fragments using a scalpel.

2.3. Insert a 70-micrometer cell strainer into another dish containing 10 milliliters of cold tonsil medium [1].
2.3.1. Talent pouring 10 milliliters of medium into a dish and placing a 70 micrometer cell strainer in it.

2.4. Transfer the tonsil fragments into the strainer [1]. Then use the plunger end of a sterile 3-milliliter syringe to smash the fragments through the strainer [2].
2.4.1. Talent transferring tonsil fragments into the strainer.
2.4.2. Talent pressing fragments through the strainer using the plunger end of a sterile syringe.

2.5. Collect the medium containing cells from outside the strainer in the dish [1] and transfer it into a 50-milliliter conical tube [2].
2.5.1. Shot of the cell suspension in the cell culture dish. 
2.5.2. Talent transferring the cell-containing medium from the dish into a conical tube.

2.6. Now add 10 milliliters of tonsil medium to the dish with the strainer [1] and repeat smashing with the plunger [2]. Collect the resulting medium into the same conical tube [3-TXT]. 
2.6.1. Talent adding fresh medium to dish with strainer.
2.6.2. Talent smashing remaining tonsil fragments.
2.6.3. Talent collecting the additional medium into the conical tube. TXT: For large tonsils, repeat 2 to 3 more times until only connective tissue remains

2.7. Fill the 50-milliliter conical tube to the top with tonsil medium [1]. Then centrifuge the tube at 400 g for 5 minutes at 4 degrees Celsius [2]. 
2.7.1. Talent topping off the conical tube with tonsil medium.
2.7.2. Talent placing the conical tube in the centrifuge and setting the parameters.

2.8. Remove the supernatant by suctioning or pipetting [1]. Resuspend the pellet in 5 milliliters of ACK (A-C-K) lysing buffer at room temperature for 5 minutes to lyse red blood cells [2]. 
2.8.1. Talent pipetting out supernatant.
2.8.2. Talent resuspending the pellet in lysing buffer.
2.9. Then add 35 milliliters of chilled PBS to stop the lysis [1]. Centrifuge the suspension at 400 g for 5 minutes at 4 degrees Celsius [2].
2.9.1. Talent adding phosphate-buffered saline to the tube.
2.9.2. Talent centrifuging the tube again after incubation.

2.10. Wash the pellet once with 50 milliliters of chilled PBS and repeat centrifugation [1]. Then resuspend the pellet in 10 milliliters of PBS [2].  
2.10.1. Talent adding 50 mL PBS to the cell pellet.
2.10.2. Talent resuspending cell pellet after discarding supernatant. 
2.11. Finally, strain the cells through a 70-micrometer plastic strainer before performing cell count [1]. 
2.11.1. Talent straining cell suspension  through a plastic strainer.

3. Intracellular Cytokine Staining and Antibody Panel Preparation for Flow Cytometry
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Plate 200 microliters of the cell suspension in culture medium into each well of a 96-well U-bottom plate [1-TXT].  Ensure that the plate has wells containing the vehicle control and 3 and 6 micromolar of PP2A (P-P-2-A) inhibitor CAN (Can) [2].
3.1.1. Talent plating cells into 96-well U-bottom plate with different conditions of PP2A inhibitor. TXT: Seeding Density: 2 x 106 tonsil cells
3.1.2. Shot of labeled wells on the plate. OR Talent adding vehicle control and CAN solutions to the wells. 

3.2. Add monensin, brefeldin, phorbol myristate acetate, ionomycin, and anti-CD107a to each well [1] then incubate the plate for 2.5 hours in a 5 percent carbon dioxide incubator at 37 degrees Celsius [2].
3.2.1. Talent adding reagents to each well.
AND
TEXT ON PLAIN BACKGROUND:
Monensin : 0.7 µL/mL
Brefeldin : 1:1,000
Phorbol Myristate Acetate :50 ng/mL
Ionomycin :1,000 ng/mL
Anti-CD107a: 2 µL
Video Editor: Please play both shots side by side
3.2.2. Talent placing the plate in an incubator.

3.3. Next, centrifuge staining antibodies at approximately 16,000 g for 3 to 5 minutes at 4 degrees Celsius to remove aggregates [1]. Prepare the surface antibody mix with all surface antibodies except chemokine receptors [2].
3.3.1. Talent centrifuging antibody tubes in a microcentrifuge.
3.3.2. Talent pipetting surface antibody mix excluding chemokine receptors.

3.4. After 2.5 hours in culture, wash cells twice with 200 microliters of ice-cold PBS [1].  Then centrifuge the suspension at 400 g for 2 minutes at 4 degrees Celsius [2]. Discard the supernatant by quickly inverting the plate between washes [3].
3.4.1. Talent adding PBS to the wells.
3.4.2. Shot of the plate being placed in a centrifuge and centrifuge parameters being set.
3.4.3. Talent inverting plate to discard supernatant.

3.5. Now incubate the cells in 100 microliters of 1 to 800 diluted LIVE/DEAD (Live-Dead)  Blue dye in PBS for 15 minutes at room temperature [1]. Wash twice with 200 microliters of FACS (F-A-C-S) buffer [2].
3.5.1. Talent adding diluted dye to plate wells.
3.5.2. Talent washing cells with FACS buffer.

3.6. Resuspend the cells in True Stain Monocyte Blocker for 5 minutes at room temperature [1-TXT].
3.6.1. Talent adding monocyte blocker mix to wells. TXT: True Stain Monocyte Blocker: 5 µL monocyte blocker + 45 µL FACS buffer/well

3.7. Then add the chemokine receptor antibodies sequentially to the staining reaction and mix well [1]. 
3.7.1. Talent adding first pair of chemokine receptor antibodies.
AND
TEXT ON PLAIN BACKGROUND:
Order of addition of chemokine receptor antibodies:
Anti-CXCR3 and anti-CCR7 : 10 min each, 
Anti-CXCR5 and anti-CCR6 along with 10 µL of Brilliant Stain Buffer Plus : 5 min , RT
Video Editor: Please play both shots side by side

3.8. Now pipette 112 microliters of the prepared surface antibody mix directly to the staining reaction to make the final volume to 180 microliters [1]. After a 30-minute incubation at room temperature, wash  the wells twice with 200 microliters of cold FACS buffer [2]. Then resuspend the cells and incubate with 80 microliters per well of paraformaldehyde-based fixation buffer for 20 minutes at room temperature [3].
3.8.1. Talent adding surface antibody mix to wells and starting timer.
3.8.2. Talent pipetting FACS buffer into the wells.
3.8.3. Talent adding fixation buffer to each well.

3.9. Now pipette 160 microliters of permeabilization buffer to each well already containing fixation buffer then centrifuge [1-TXT]. Wash the wells once in 200 microliters of permeabilization buffer [2].
3.9.1. Talent adding permeabilization buffer. TXT: Centrifugation: 400 x g¸2 min
3.9.2. Shot of 200 µL permeabilization buffer being added to the wells. 

3.10. Now pipette 50 microliters of prepared intracellular cytokine antibody mix containing anti-cytokine antibodies, Brilliant Stain Buffer Plus, and permeabilization buffer into each well [1-TXT]. After incubation, wash the wells twice with 200 microliters of permeabilization buffer per well [2]. Then resuspend cells in 200 microliters of FACS buffer per well [3-TXT].
3.10.1. Talent adding intracellular antibody mix and starting timer. TXT: Incubation : RT, 30 min
3.10.2. Talent pipetting 200 µL permeabilization buffer into each well. 
3.10.3. Talent resuspending cells in FACS buffer. TXT: Store at 4 °C for 24 h

4. Unsupervised Analysis and Visualization of Flow Cytometry Data Using Seurat 
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Launch the flow cytometry analysis software workspace where the ".fcs" (Dot-F-C-S) files are stored and complete gating as shown in the figure [1].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20492388
4.1.1. SCREEN: Show opening of workspace, loading .fcs files and gating interface being used.

4.2. Right-click on the target node, such as CD4 positive T cells, and choose Select Equivalent Nodes [1]. Right-click again and select Export/Concatenate (Export-Concatenate) Populations [2].
4.2.1. SCREEN: Show right-click on CD4+ T cells and selecting Select Equivalent Nodes.
4.2.2. SCREEN: Show second right-click and selecting Export/Concatenate Populations.

4.3. When the Populations: Export or Concatenate (Populations-Export-or-Concatenate) window opens, choose CSV(C-S-V) -channel values and the destination folder. Include all cells in the Include Events box and select All compensated parameters [1].  Then expand the Advanced Options, type a prefix to rename the files, and click export to export files to the destination folder [2].
4.3.1. SCREEN:CSV channel values and destination folder are being clicked in the Population: Export or Concatenate window. Then All cells in the Include events box are being included and All compensated parameters are being selected. 
4.3.2. SCREEN: The Advanced options are being expanded, file is being renamed and Export is being clicked.

4.4. Read the exported .csv files with R. Then assign a sample ID (I-D) to each cell, and combine cells into a single data frame [1]. Add or merge metadata into the data frame [2]. Randomly downsample equal number of cells per sample [3].
4.4.1. SCREEN: The exported files are being read with R then sample ID is being assigned to each cell and the cells are being combined into a single data frame. 
4.4.2. SCREEN: Metadata is being added or merged into the data frame. 
4.4.3. SCREEN: Downsampling is being done for the cells. 

4.5. Now create a Seurat object with the data frame without normalizing data and save it as the data assay [1-TXT]. Select surface markers from the flow panel as Variable Features [2].
4.5.1. SCREEN: Seurat object is being created with data assay. TXT: Interpret Channel values for antibody markers as gene expression levels 
4.5.2. SCREEN: Surface markers are being selected as Variable features.

4.6. Then run ScaleData (Scale-Data), RunPCA (Run-P-C-A), FindNeighbors (Find-Neighbors), FindClusters (Find-Clusters), and RunUMAP (Run-U-Map) as per Seurat standard pipeline without NormalizeData step [1]. Use DimPlot (Dim-Plot) and FeaturePlot (Feature-Plot) to visualize results [2].
4.6.1. SCREEN: The ScaleData, RunPCA, FindNeighbors, FindClusters and RunUMAP are being run.
AUTHORS: For this step, show side by side finished runs to ensure that the timestamp stays within 30 seconds maximum
4.6.2. SCREEN: Output plots from DimPlot and FeaturePlot.
4.7. To compare groups containing multiple samples, calculate the percentage of each cluster on a per-subject basis and perform statistical comparisons [1]. 
4.7.1. SCREEN: Cluster % is being calculated and statistical analysis is being done. 
4.7.2. 

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: 161.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Cell viability did significantly vary between same-day processing, overnight storage at 4 degrees Celsius, and overnight storage on ice [1]. Dropwise thawing of frozen tonsil samples resulted in significantly higher cell viability compared to direct media thawing [2].
5.1.1. LAB MEDIA: Figure 1A. Video editor: Highlight each  bars labeled “Same day,” “Overnight 4 °C,” and “Overnight on ice” 
5.1.2. LAB MEDIA: Figure 1D. Video editor: Highlight the pink dots and upward trend in the “Dropwise thawing” group

5.2. Flow cytometry analysis revealed that 59.9 percent of recovered cells were viable, with lymphocytes representing 65.2 percent of the population [1], and further gating showed distinct CD4+ (C-D-Four-plus) and CD8+ (C-D-Eight-plus) subsets [2].
5.2.1. LAB MEDIA: Figure 1E. Video editor: Highlight the live cell gate showing 59.9% (Right most image, top row)
5.2.2. LAB MEDIA: Figure 1E. Video editor: Highlight the boxed CD4 and CD8 regions at the rightmost panel of the bottom row images 

5.3. Unsupervised analysis of intracellular cytokine expression data identified 10 clusters, [1].
5.3.1. LAB MEDIA: Figure 2A. Video editor: Emphasize the list of clusters 

5.4. Cluster 2 cells, which consisted of both precursor T follicular helper cells and germinal center T follicular helper cells expressing high levels of TNF-α (alpha) and capable of producing IL-2 or IL-21, decreased in proportion with increasing CAN concentrations [1]. 
5.4.1. LAB MEDIA: Figure 2A and B. Video editor: Highlight the green sections corresponding to cluster 2 in both CAN 3 µM and CAN 6 µM
and 
LAB MEDIA: Figure 3A. Video editor: Highlight the green dots representing cluster 2 shrinking from left to right panels

5.5. Unsupervised analysis of transcription factor data revealed 8 clusters [1].
5.5.1. LAB MEDIA: Figure 4A. Video editor: Please highlight the list of clusters

5.6. Analysis using UMAP and bar charts revealed that cluster 2, which represented CD200+BCL-6hi Tfh cells, exhibited a notable decrease with increasing concentrations of CAN treatment [1]. 	Comment by Sulakshana Karkala: AUTHORS: Please specify how you would like this to be pronounced. 
5.6.1. LAB MEDIA: Figure 4A and B. Video editor: Highlight the brown sections corresponding to cluster 2 in both CAN 3 µM and CAN 6 µM
and
LAB MEDIA: Figure 5A. Video editor: Highlight the brown dots representing cluster 2 shrinking from left to right panels
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