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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

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒  Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   NO



Current Protocol Length

Number of Steps:  26
Number of Shots:  42 (22 SC) 

Introduction

1. Introductory Interview Statements

REQUIRED
1.1. Ambra Natalini: Our protocol provides a practical approach by which mouse spleen and lymph nodes can be used to reflect the dynamics of T cell response, rather than providing steady-state phenotypic snapshots [1].

1.1.1. [bookmark: _Hlk74262498]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.1.
   
1.2. Ambra Natalini: Our technique sensitively detects mouse antigen-specific CD8 T cells that are engaged in ongoing response. Proliferating CD8 T cells are measured without the possibly confounding effects of in vivo drug treatment or cell transfer [1].
  
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.3.

OPTIONAL: 
1.3. Francesca Di Rosa: Our technique can provide a window on immune dynamics in several settings, for example in relation to response to vaccination and infections, autoimmune diseases and cancer immunotherapy [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1. and 2.8.2.


Ethics Title Card
1.4. Procedures involving animal subjects under Italian Ministry of Health authorization number 1065/2015-PR. The protocol followed the animal care guidelines according to national and international laws and policies.

Protocol
2. Intracellular staining 
2.1. Prepare fresh 1x permeabilization wash buffer by diluting 10x permeabilization buffer with distilled water [1] and filter it through a 0.45-micrometer filter to eliminate aggregates [2].
2.1.1. Talent preparing 1x permeabilization buffer.
2.1.2. Talent filtering the buffer.

2.2. Dilute mAb Ki67 FITC in 1x permeabilization wash buffer as determined with a titration experiment, for a final volume of 100 microliters per sample [1]. 
2.2.1. Talent diluting the mAb Ki67 FITC in buffer. 

2.3. Add 3 milliliters of the 1x permeabilization wash buffer to each tube with cells [1] and centrifuge at 400 g for 5 minutes at room temperature [2].
2.3.1. Talent adding the wash buffer in each tube.
2.3.2. Talent centrifuging the tubes.

2.4. Discard the supernatant [1]. Again, add the 1x permeabilization wash buffer [2] and centrifuge to pellet the cells [3]. Then, discard the supernatant [4].
2.4.1. Talent discarding the supernatant.
2.4.2. Talent adding the wash buffer.
2.4.3. Talent centrifuging the tubes.
2.4.4. Talent discarding the supernatant.
NOTE: One shot, 2.4.4, was added during the shoot, and hence, the respective VO description has been incorporated.

2.5. Add 100 microliters of diluted mAb Ki67 FITC to the pellet [1] and incubate for 30 minutes in the dark [2]. NOTE: The authors have edited the VO description.
2.5.1. Talent adding mAb Ki67 FITC to the pellet.
2.5.2. Talent incubating the tube in the dark.

2.6. After the incubation, wash the cells twice with 4 milliliters of 1x permeabilization buffer [1], centrifuging after each wash [2] and discard the supernatant [3].
2.6.1. Talent adding wash buffer to the cells.
2.6.2. Talent centrifuging the cells.
2.6.3. Talent discarding the supernatant.
NOTE: One shot, 2.6.3, was added during the shoot, and hence, the respective VO description has been incorporated.

2.7. Add 350 microliters of PBS to the cell pellet for samples to be acquired directly at the flow cytometer and 250 microliters of PBS to the cell pellet for samples to be incubated with Hoechst for DNA staining [1].
2.7.1. Talent adding 350 μL PBS to cell pellet of 2 tubes, and 250 μL PBS to cell pellet of other 2 tubes.
Author’s NOTE: 2.7.1 and 2.7.2 have been merged, and there is only one now. Pay attention to show the detail on pipette set up at 350 μL at the beginning, and that on pipette set up at 250 μL PBS in the middle of the video
NOTE: The authors have edited the VO description.

2.8. Prepare Hoechst in PBS solution [1] and add it to each sample so that the final concentration is 2 micrograms per milliliter [2]. Incubate the samples for 15 minutes in the dark [3].
2.8.1. Talent preparing Hoechst in PBS.
2.8.2. Talent adding Hoechst solution to each sample.
2.8.3. Talent incubating the cells.

2.9. Then, centrifuge the samples for 5 minutes [1] and add 350 microliters of PBS to the cell pellet [2]. NOTE: The authors have edited the VO description.
2.9.1. Talent centrifuging the cells.
2.9.2. Talent adding PBS to the cell pellet.

3. Data analysis
3.1. Open the software and create different groups corresponding to the different organs to be analyzed by clicking Create Group in the workspace ribbon section [1].
3.1.1. SCREEN: 3.1.1. Software opened and groups created..mov. Video Editor: Speedup the video.

3.2. Open the Modify Group window by double clicking on the group name and synchronize the newly created groups by inserting a checkmark on the function Synchronized [1].
3.2.1. SCREEN: 3.2.1. Synchronizing the groups..mov. Video Editor: Speedup the video.

3.3. Drag each .fcs file to its corresponding group, then create a gating strategy starting with “a-LN” group [1].
3.3.1. SCREEN: 3.3.1. Files dragged and gating strategy created..mov.

3.4. Open the graph window by double clicking on the fully stained sample to display the ungated events acquired for this sample in a dot plot. Note that the x-and y-axis are labelled as in the fcs files, as indicated in Table 2 of the Flow Cytometer settings file of this manuscript. Check that a sufficient number of events is displayed for appropriate visualization [1]. NOTE: The authors have edited the VO description.
3.4.1. SCREEN: 3.4.1. Graph window opened and dot plot constructed..mov. 0:00 – 0:12.

3.5. If necessary, open Preferences by clicking on the “heart” icon in the Workspace ribbon, select Graphs, then Dot Plot as graph type, and check that the number of dots drawn in the corresponding box is correct, or change it [1]. NOTE: Vo description and screen capture timestamps have been edited by the authors.
3.5.1. SCREEN: 3.4.1. Graph window opened and dot plot constructed..mov. 0:12 –0:30. 

3.6. Display the ungated events in the graph window in a dot plot with DNA-A on the x axis and DNA-W on the y-axis. Use linear scale for both axes. If necessary, change scale from logarithmic to linear by clicking on the box indicated with a “T” close to each axis in the graph window [1]. 
3.6.1. SCREEN: 3.4.1. Graph window opened and dot plot constructed..mov. 0:30 – end. 
NOTE: The authors have edited the screen capture timestamp for 3.6.1.
3.7. Select a single cell population by clicking on Rectangle in the gating tool section. Then, double click in the center of the rectangular gate to display single cells in a dot plot with FSC-A parameter on the x-axis and dead cell dye on the y-axis [1]. Click on the Polygon to select the live cell population which are negative for dead cell dye [2]. 
3.7.1. SCREEN: 3.5.1. Single cell population selected and dot plot displayed..mov. 
3.7.2. SCREEN: 3.5.2. Live cell population selected..mov. Video Editor: Speedup the video.

3.8. Double click in the center of the polygon gate to display the cells in a dot plot with the FSC-A parameter on the x-axis and the SSC-A parameter on the y-axis [1].  Click on Rectangle and create a “relaxed” gate to include all single live cells in that graph [2]. 
3.8.1. SCREEN: 3.6.1. Display of live cells in dot plot..mov.
3.8.2. SCREEN: 3.6.2. Creating relaxed gate..mov.

3.9. Double click in the center of the “relaxed” gate to display the cells in a dot plot with CD3 on the x-axis and CD8 on the y-axis. Use the appropriate axis scale for visualization in the graph window [1].
3.9.1. SCREEN: 3.7.1. Display of CD3 and CD8 cells.mov. 0:00 – 0:14.
 NOTE: The authors have edited the screen capture timestamp for 3.9.1.
3.10. If necessary, modify the x- and y-scale by clicking on the box indicated with a “T” close to each axis, choose Customize axis function, and modify Extra Neg. decades; Width basis and Positive decades, as necessary. Select the CD3+CD8+ cells by clicking on Polygon [1]. 
3.10.1. SCREEN: 3.7.1. Display of CD3 and CD8 cells.mov. 0:14 – end.
NOTE: The authors have edited the screen capture timestamp for 3.9.1.
3.11. Double click in the center of the CD3+CD8+ gate to display the cells in a dot plot with Tetr-gag on the x-axis and Pent-gag on the y-axis [1]. Select the antigen-specific CD8 T-cells by clicking on Polygon [2].
3.11.1. SCREEN: 3.8.1. Display of Tetr-gag and Pent-gag..mov.
3.11.2. SCREEN: 3.8.2. Selection of antigen-specific CD8 T-cells..mov. Video Editor: Speedup the video.

3.12. Double click in the center of the gag-specific gate to display the cells in a dot plot with DNA-A on the x-axis and Ki67 on the y-axis [1]. Select the cells in the different cell cycle phases by clicking on Quad in the gating tool section of the graph window [2]. 
3.12.1. SCREEN: 3.9.1. Display of gag-specific cells in dot plot of DNA and Ki67 staining..mov.
3.12.2. SCREEN: 3.9.2. Selection of cell cycle phases..mov.

3.13. Copy the gating strategy created in one sample to the corresponding group to apply the gates to all the samples of the group. Then, copy gating strategies for the “b-spleen” and “c-BM” groups as described in the text manuscript. Verify that all gates are appropriate for all groups [1]. 
3.13.1. SCREEN: 3.10.1. Gating strategy copied to the corresponding group.mov. Video Editor: Speedup the video.

3.14. Display the BM cells of the “relaxed” gate in a dot plot with DNA-A on the x axis and DNA-W on the y-axis [1].
3.14.1. SCREEN 3.10.2. Gating strategy for cell cycle analysis of bone marrow cells.

3.15. Visualize the results by clicking on Layout Editor in the workspace ribbon section [1]. Drag each gate of the gating strategy in the sample pane to the layout editor and place the plots according to the sequence of the gating [2]. 
3.15.1. SCREEN: 3.11.1. Visualizing the results of analysis.mov.
3.15.2. SCREEN: 3.11.2. Dragging of each gate of the strategy to the sample pane..mov.

3.16. If necessary, change the graph type by double clicking on the corresponding plot in the layout and selecting the appropriate Type in the Graph Definition window [1].
3.16.1. SCREEN: 3.11.3. Placing of the dot plots.mov. Video Editor: Speedup the video.

3.17. Click on the Group and iterate by functions on the layout ribbon to visualize the results obtained in antigen-specific CD8 T cells from each organ and compare different samples [1]. Visualize results of bone marrow cells, representing a positive control [2].
3.17.1. SCREEN: 3.12.1. Visualizing and comparing results obtained by each organ.mov. Video Editor: Speedup the video.
3.17.2. SCREEN: 3.12.2. Visualizing results of bone marrow cells.mov. 


Results
4. Cell Cycle Analysis of BM Cells and Antigen-specific CD8 T Cells form LNs and Spleen
4.1. [bookmark: _Hlk55561782]A typical example of cell cycle analysis of bone marrow cells is shown here [1]. The protocol yielded a low coefficient of variation of G0-G1 and G2-M DNA peaks, indicating excellent quality of the DNA staining [2].
4.1.1. LAB MEDIA: Figure 2A.
4.1.2. LAB MEDIA: Figure 2B.

4.2. A 5-step gating strategy was employed to identify antigen-specific CD8 cells [1]. Two multimers were used to improve the sensitivity of gag-specific CD8 T-cell detection in vaccinated mice without increasing the staining background in untreated mice [2].
4.2.1. LAB MEDIA: Figure 3A.
4.2.2. LAB MEDIA: Figure 3B and 3C.

4.3. Gag-specific CD8 T cells in the spleen and in the draining lymph nodes contained a high proportion of cells in the S-G2/M (pronounce ‘S-G-2-M’) phases at day 3 post-boost [1]. Furthermore, gag-specific CD8 T cells in the S-G2/M phases had high FSC-A and SSC-A when overlaid onto the total CD8 T cells from the same organ [2]. 
4.3.1. LAB MEDIA: Figure 4A. Video Editor: Emphasize the LN plots. 
4.3.2. LAB MEDIA: Figure 4B. Video Editor: Emphasize the LN plot.

4.4. Offset histograms showed that CD62L expression by gag-specific CD8 T cells was low, as expected for activated T cells, except for a few cells in G0 in the lymph nodes [1]. 
4.4.1. LAB MEDIA: Figure 4C.







Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Ambra Natalini: This method is designed for T cells, to achieve an excellent quality of DNA staining together with membrane and Ki67 staining. Flow cytometry data analysis is a key point. Make sure to use appropriate controls for gate positioning [1].

5.1.1. [bookmark: _Hlk74264842]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.8. and 3.9.

5.2. Francesca Di Rosa: Using this method, we discovered T cells in S-G2/M phases of cell cycle in mouse and human peripheral blood. This technique was useful in immuno-monitoring studies of type 1 diabetes, Infectious mononucleosis, and COVID-19 [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.
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