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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.5., 4.1., 4.3., 5.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Step: 4.3. is critical to ensure labelling of 3 CFSE+ populations while minimizing overlap between the populations. It is difficult because the operator essentially has one chance to get this right. 
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. S.M. Mansour Haeryfar: This assay can be employed to quantify T cell-mediated cytotoxicity against two distinct antigens simultaneously [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. S.M. Mansour Haeryfar Joshua Choi: The in vivo nature of this method allows the measurement of T cell lytic functions within the intact architecture of a secondary lymphoid organ [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Joshua Choi: This assay enables the examination of cytotoxic T cell responses to immunodominant and subdominant tumor antigens in a preclinical setting, providing valuable information that can be used in vaccine design [1].  

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Courtney Meilleur: Although this protocol has been tailored to study CD8+ T cell responses, it can be modified to measure the cytotoxicity elicited by other killer cell types [1].    

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.5. Joshua Choi: This assay requires experience in aseptic techniques, mouse tissue handling, and target cell preparation and expertise in tail vain injections and precision pipetting before attempting the in vivo killing assays [1].    

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Section - Protocol
2. T Antigen (Ag)-Expressing Tumor Cell Inoculation

2.1. Once the T antigen-positive adherent tumor cell line has become fully or slightly over confluent [1], gently rinse the monolayer with sterile, warm PBS [2] and detach the tumor cells with 0.25% trypsin-EDTA in a biosafety cabinet [3].

2.1.1. WIDE: Talent removing culture from incubator
2.1.2. MED: Talent washing cells with PBS, with PBS container visible in frame
2.1.3. MED: Talent adding trypsin-EDTA to container, with trypsin-EDTA container visible in frame

2.2. Tap the sides of the culture flask several times to release the remaining adherent cells [1] and stop the reaction after about 5 minutes with the addition of 5 milliliters of DMEM medium [2].

2.2.1. CU: Flask being tapped
2.2.2. MED: Talent adding medium to flask, with medium container visible in frame 

2.3. Pipet the cell solution a few times [1] before filtering the cell suspension through a 70-micrometer pore cell strainer into a 15-milliliter conical tube [2].

2.3.1. MED: Talent pipetting solution
2.3.2. MED: Talent adding cells to filter into tube

2.4. Collect the cells by centrifugation [1-TXT] and resuspend the pellet in 10 milliliters of sterile, cold PBS for the first of three washes under the same conditions [2].

2.4.1. MED: Talent adding tube(s) to centrifuge TEXT: 5 min, 400 x g, 4 °C
2.4.2. CU: Shot of pellet if visible, then pellet being resuspended in PBS, with PBS container label visible in frame

2.5. After the third wash, resuspend the cells at a 4 x 107 cells/milliliter of sterile PBS concentration [1] and inject 500 microliters of the T antigen-positive tumor cell suspension intraperitoneally into each 6-12-week-old C57BL/6 (C-fifty-seven-black-six) mouse recipient [2].

2.5.1. MED: Talent adding PBS to tube, with PBS container and hemocytometer visible in frame
2.5.2. CU: Cells being injected

3. Target Splenocyte Preparation
[bookmark: _Hlk507596399]
3.1. [bookmark: _Hlk507596394]For target splenocyte preparation, place the euthanized donor mouse in the prone position in a biological safety cabinet [1-TXT] and spray the animal with 70% ethanol [2].

3.1.1. WIDE: Talent placing mouse in position Videographer: More Talent than mouse in shot TEXT: Euthanasia: Cervical dislocation
3.1.2. CU: Skin being sprayed

3.2. Using sterile forceps and scissors, lift the skin [1] and make a small ventral midline incision [2].

3.2.1. CU: Skin being lifted Videographer: Can combine 3.2.1. and 3.2.2. as necessary
3.2.2. CU: Incision being made Videographer: Can combine 3.2.1. and 3.2.2. as necessary

3.3. Next, cut the skin in a cross-like fashion to expose the peritoneum [1] and use the forceps to pull up the peritoneum in a tent-like fashion without catching any of the internal organs [2].

3.3.1. CU: Skin being cut
3.3.2. CU: Peritoneum being lifted

3.4. Cut open the peritoneum to expose the peritoneal cavity [1] and gently transfer the spleen to a 15-milliliter Dounce tissue grinder containing 5 milliliters of sterile PBS [2].

3.4.1. CU: Peritoneum being opened/spleen being exposed
3.4.2. CU: Spleen being added to grinder, with PBS container visible in frame

3.5. Use the plunger to apply manual pressure until the splenic tissue dissipates into a red homogenous cell suspension [1] and transfer the homogenate into a 15-milliliter tube [2].

3.5.1. CU: Tissue being plunged
3.5.2. MED: Talent adding homogenate to tube

3.6. Collect the suspension by centrifugation [1] and resuspend the pellet in 4 milliliters of ammonium-chloride-potassium lysing buffer to eliminate the erythrocytes [2].

3.6.1. MED: Talent adding tube(s) to centrifuge
3.6.2. CU: Shot of red pellet, then ACK being added to tube, with buffer container visible in frame

3.7. After 4 minutes, arrest the lysis with 8 milliliters of complete medium [1-TXT] and filter the cell suspension through a 70-micrometer pore cell strainer into a new 15-milliliter tube [2].

3.7.1. MED: Talent adding medium to tube, with medium container visible in frame TEXT: Caution: Lysis >4 min can damage WBC
3.7.2. MED: Talent adding cells to strainer

3.8. Separate the white blood cells from the red blood cell debris by centrifugation [1] and resuspend the pellet in 12 milliliters of complete medium [2].

3.8.1. MED: Talent adding tube(s) to centrifuge
3.8.2. CU: Shot of white pellet if visible, then medium being added to tube, with medium container label visible in frame

3.9. Then split the splenocyte suspension into three, equal, 4-milliliter aliquots [1].

3.9.1. MED: Talent adding cells to tube(s), with at least one tube with cells already added visible in frame 

4. Target Splenocyte Coating with Irrelevant and Cognate Peptides and Carboxyfluorescein Succinimidyl Ester (CFSE) Labeling

4.1. For peptide-coating of the target splenocytes, pulse one splenocyte aliquot with 1 microliter of irrelevant peptide [1], one aliquot with 1 micromolar of site one peptide [2], and one aliquot with 1 micromolar of site four peptide for 1 hour at 37 degrees Celsius and 5% carbon dioxide [3].

4.1.1. WIDE: Talent adding irrelevant peptide to tube, with irrelevant peptide container visible in frame
4.1.2. MED: Talent adding site I peptide to tube, with site I peptide container visible in frame
4.1.3. MED: Talent adding site IV peptide to tube, with site IV peptide container visible in frame

4.2. At the end of the incubation, remove the excess peptide by centrifugation [1] and wash the peptide-pulsed splenocytes two times in 12-milliliters of sterile, cold PBS per wash per tube [2].

4.2.1. MED: Talent adding tube(s) to centrifuge
4.2.2. CU: Shot of pellet, then PBS being added to tube, with PBS container label visible in frame

4.3. [bookmark: _Hlk507596355]After the second wash, resuspend the cells in 4 milliliters of fresh, sterile PBS per tube [1] and, holding the pipette at a 45-degree angle against the side of each tube for uniform cell labeling [2], add 0.025-, 0.25-, and 2-micromolar CFSE (C-F-S-E) into the irrelevant-, site one-, and site four-peptide pulsed splenocyte suspensions respectively [3].

4.3.1. MED: Talent adding PBS to tube(s), with PBS container visible in frame
4.3.2. CU: Pipette tip being placed into tube along inside wall of tube at 45° angle [Shots 4.3.2 and 4.3.3 combined]
4.3.3. MED: Talent adding CFSE to tube(s) with CFSE container and tube labels visible in frame as possible

4.4. [bookmark: _Hlk507596349]Place the tubes at 37 degrees Celsius for 15 minutes [1] with manual inversion once every 5 minutes [2].

4.4.1. MED: Talent placing tube(s) into incubator
4.4.2. CU: One tube being inverted one time  

4.5. At the end of the incubation, add 3 milliliters of heat-inactivated fetal bovine serum to each tube to stop the CFSE reaction [1] and bring the final volume in each tube up to 15 milliliters with PBS [2].

4.5.1. MED: Talent adding FBS to tube(s), with FBS container visible in frame
4.5.2. MED: Talent adding PBS to tube(s), with PBS container visible in frame

4.6. Then collect the dye-labeled cells by centrifugation [1] for two washes in 12 milliliters of fresh, sterile PBS per wash [2].

4.6.1. MED: Talent adding tube(s) to centrifuge
4.6.2. CU: Shot of pellet if visible, then PBS being added to cells, with PBS container label visible in frame

5. CFSE-Labeling Evaluation

5.1. To confirm an adequate CFSE-labeling of the target splenocytes, resuspend the pellets in 3 milliliters of PBS [1] and mix with gentle vortexing [2].

5.1.1. WIDE: Talent adding PBS to tube(s), with PBS container visible in frame
5.1.2. CU: Tube being vortexed
[bookmark: _Hlk507596341]
5.2. Transfer 10 microliters from each CFSE-labelled cell suspension into an individual 5-milliliter, round-bottom polystyrene fluorescence-activated cell sorting, or FACS (facks), tubes containing 200 microliters of PBS per tube [1] and load the first tube onto a flow cytometer equipped with a 488-nanometer laser [2].

5.2.1. MED: Talent adding cells to tubes
5.2.2. CU: Tube being loaded onto cytometer

5.3. In the flow cytometer software, create a lymphocyte gate based on the forward scatter and side scatter properties of the cells [1] before acquiring 5000 events falling within the lymphocyte gate in the fluorescence-1 channel [2].

5.3.1. MED-over the shoulder: Talent creating gate, with monitor visible in frame
5.3.2. SCREEN: To be provided by Authors: Events being acquired in gate/shot of 500 events in gate  

5.4. [bookmark: _Hlk507596320]Within the ‘parent’ CFSE-positive population, draw additional histogram gates to identify the CFSE-low, CFSE-intermediate, and CFSE-high subpopulations [1].

5.4.1. SCREEN: To be provided by Authors: Histogram(s) being drawn

5.5. Then confirm an equal or near-equal event number within the three gates for the other two tubes of labeled cells [1].

5.5.1.  SCREEN: To be provided by Authors: Shot of three histograms with equal/near-equal event numbers 
[bookmark: _Hlk507596311]
6. CFSE-Labelled Target Cell Injection into Naïve and T-Ag-Primed Recipients

6.1. For injection of the target cells, first gently vortex the source tubes [1] and pool the three CFSE-labeled cell suspensions into a new tube at equal ratios [2].

6.1.1.  WIDE: Talent vortexing tube(s)
6.1.2. CU: Cells being added to tube

6.2. Top up the tube contents with sterile PBS [1] and collect the cells by centrifugation for counting [2].

6.2.1. CU: PBS being added to tube, with PBS container label visible in frame
6.2.2. MED: Talent placing tube(s) into centrifuge 

6.3. Then adjust the volume to a 1 x 107 mixed target cells/200 microliters of PBS/recipient concentration [1] and inject 200 microliter volumes of the cell suspension into the tail vein of each recipient C57BL/6 mouse [2].

6.3.1. MED: Talent loading syringe with cells, with PBS container and other loaded syringe(s) on ice visible in frame 
6.3.2. CU: One tail vein being injected

7. Data Acquisition

7.1. Two or four hours after the injection, remove and process the spleen of each recipient animal as demonstrated [1] and resuspend the isolated white blood cells in 3 milliliters of PBS per spleen [2].

7.1.1. WIDE: Talent adding spleen to homogenizer
7.1.2. CU: Shot of white pellet(s) if visible, then PBS being added to cells, with PBS container label visible in frame

7.2. Transfer approximately 1 x 107 cells from each processed spleen into a clean FACS tube [1] and immediately run the cells on the flow cytometer as demonstrated to gate the CFSE-low, -intermediate, and -high target cell populations [2].

7.2.1. MED: Talent adding cells to tube(s)
7.2.2. SCREEN: To be provided by Authors: Shot of representative CFSE-low, -int, and -high histograms  

7.3. Then acquire a total of 2000 CFSE-low events in the fluorescence-1 channel [1] and calculate the specific lysis of each cognate target cell population according to the formula [2-TXT].

7.3.1. SCREEN: To be provided by Authors: Shot of 2000 CFSE-low events in target gate

7.3.2. [bookmark: _GoBack]BLACK TEXT WHITE BACKGROUND: % Specific cytotoxicity = [1-{(x/y)/(a/b)}] x 100



Section – Results
8. Results: Representative Analyses of CD8+ T Cell-Mediated Cytotoxicity 

8.1. In this representative experiment, the success of the depletion of naturally occurring regulatory T cells in mice injected with anti-CD25 monoclonal antibody was confirmed by flow cytometry [1].

8.1.1. LAB MEDIA: Figure 1

8.2. As expected, near-equal peaks corresponding to the control and cognate target cells were detectable in naïve mice [1].

8.2.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize Naïve graph/peaks in Naïve graph

8.3. In contrast, site four-displaying target cells were almost completely absent in T antigen-primed mice regardless of their prior treatment with anti-CD25 monoclonal antibody or PBS [1].

8.3.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize 90% peak in PBS-and PC61-Primed graphs

8.4. Interestingly, naturally occurring Treg (T-regg) cell depletion by anti-CD25 monoclonal antibody augmented in vivo cytotoxic T lymphocyte-mediated lysis of site one-pulsed target cells [1].

8.4.1.  LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize 77% peak in PC61-Primed graph

8.5. In addition, in this second representative investigation, programmed death-1 blockade enhanced subdominant CD8-positive T cell sites one- and two-three-specific responses [1], suggesting that interfering with programmed death-1-programmed death ligand-1 interactions may induce ‘epitope spreading’ in anti-cancer CD8-positive T cell responses [2].

8.5.1. LAB MEDIA: Figures 2A and 2B: JoVE Video Editor: please emphasize I and II/III peaks in anti-PD-1-treated graph
8.5.2. LAB MEDIA: Figures 2A and 2B: JoVE Video Editor: please emphasize black data bars in CFSE fluorescence graph




Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

9.1. Joshua Choi: (Step: 4.3.) Make sure that the CFSE concentrations for the donor cell labeling are precise to avoid overlapping histogram peaks, which would make the calculations and data interpretation difficult if not impossible [1].
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
9.2. S.M. Mansour Haeryfar: It is important to optimize the in vivo cytotoxicity assays for quantification of the cytotoxicity mediated by different killer cell types recognizing peptide- and non-peptide antigens in the same host [1].   
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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