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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  
Can you record movies/images using your own microscope camera? (Y/N) 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N)
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.2.2, 2.2.3, 2.3.1 and 2.4.2

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
2.3.1. We mix well to reduce RBC contamination as much as possible. We also perform RBC lysis before surface staining.

5. Will the filming need to take place in multiple locations? (Y/N) 
If yes, how far apart are the locations? 


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Yujiro Naito: Because this method determines PD-1 blocking antibody-bound cells using a little blood from patients, the specific subset responsible for anti-tumor effect and immune-related adverse event can be identified [1].
1.1.1. INTERVIEW


1.2. Yujiro Naito: This method needs only tiny amount of blood sample and analyzing process is very simple and quick. It just needs flowcytometry machine [1].
1.2.1. INTERVIEW





Section - Protocol
Sampling was performed during routine clinical procedures. All human samples were obtained after informed consent was provided by the subjects, in accordance with the Declaration of Helsinki and with the approval of the ethical review board of the Graduate School of Medicine, Osaka University, Japan (15383 and 752).
2. Whole Blood Sample Preparation and Staining
2.1. To begin, collect whole blood samples into blood collection tubes containing EDTA [1]. Treat each 5-milliliter round-bottom polystyrene flow cytometry tube with 1 milliliter of 2% fetal bovine serum in PBS, vortex for 10 seconds [2].
2.1.1. Talent adds blood samples into tubes. Videographer comment: Blood samples were already prepared, so no shot of blood being added was shot
2.1.2. Talent adds solution into a round-bottom tube, and vortexes.
2.2. Then, transfer 20 microliters of whole blood samples to the treated 5-milliliter round-bottom tubes [1]. Add 20 microliters of 2% FBS in PBS and 10 microliters of human-specific FcR (pronounce as F-C-Receptor) blocking reagent [2]. Mix well and incubate for 15 minutes at room temperature [3].
2.2.1. Talent transfers blood from one tube into the 5 mL tube.
2.2.2. CU: Talent adds two solutions into the tube. Important Step
2.2.3. Talent inverts the tube to mix and places onto a rack. Important Step
2.3. Next, add 500 microliters of red blood cell lysis buffer. Mix well [1] and incubate for 10 min at room temperature [2]. Add 4 milliliters of 2% FBS in PBS and spin down cells at 400 times g for 5 minutes at 4 degrees Celsius [3]. Remove the supernatant by aspiration [4].
2.3.1. Talent adds buffer and inverts to mix. Videographer: Take multiple shots, as this will be used later. Important Step
2.3.2. Talent places the tube onto a rack.
2.3.3. Talent adds buffer, and then places into a centrifuge.
2.3.4. CU: Talent removes supernatant.
2.4. Repeat the wash and aspiration process [1]. Re-suspend the cells in 100 microliters of 2% FBS in PBS and divide into two tubes of 50 microliters each [2]. Add surface marker antibodies [3-LM]. Mix well and incubate for 20 minutes at room temperature in the dark [4].
2.4.1. Use 2.3.1.
2.4.2. CU: Talent adds buffer into the tube to resuspend, and divides into two tubes. Important Step
2.4.3. Table 1
2.4.4. Talent adds solution, mixes and places into dark.
2.5. Wash samples twice in 2% FBS in PBS as previously [1]. Resuspend the cells in 200 microliters of 2% FBS in PBS [2].
2.5.1. Use 2.3.1.
2.5.2. [bookmark: _GoBack]CU: Talent takes out the tube from the centrifuge, remove supernatant, and adds buffer into the tube. Videographer comment: 2.5.2 was divided into 2 separate shots slated as 2.5.2A and 2.5.2B
3. Flow Cytometric Analysis
3.1. Insert the tubes into the flow cytometer and acquire cells following the recommended protocol [1]. Record 10,000 events as the lymphocyte gate and export flow data as .fcs (pronounce as F-C-S) files for analysis [2].
3.1.1. Talent inserts tubes into the cytometer.
3.1.2. Talent sits in front of the computer to record events, and export data.
3.2. Open files in the analysis software, and click on file of isotype control to visualize the cells on a forward scatter vs. side scatter plot and gate lymphocytes [1].
3.2.1.  SCREEN: Talent plots a graph. (Screen 60608.mp4 00:00-0:15)
3.3. Select single cells using FSC (H) vs. FSC (W) and SSC (H) vs. SSC (W) [1] and display them on a CD3 vs. CD8 or CD3 vs. CD4 plot. Gate the CD8 T cells and CD4 T cells, respectively [2].
3.3.1. SCREEN: Talent selects single cells. (Screen 60608.mp4 00:15-00:52)
3.3.2. SCREEN: Talent displays single cells and gates two kinds of cells. (Screen 60608.mp4 00:52-01:25)
3.4. Select the gated cells and display them on a PD-1 (pronounce as P-D-one) vs. human IgG4 (pronounce as I-g-G-four) plot [1], and then, based on isotype control, select Q3 to identify PD-1–blocking antibody–bound CD8 and CD4 T cells [2].
3.4.1. SCREEN: Talent selects cells, and displays. (Screen 60608.mp4 01:25-02:00)
3.4.2. SCREEN: Talent points to cells. (Screen 60608.mp4 02:00-02:55)

Section – Results
4. Results: Flow Cytometry Analysis
4.1. In this study, the gating strategy and flow cytometry analysis detected PD-1–blocking antibody binding to T cells obtained from a drop of patient peripheral blood [1]. 
4.1.1. Figure 1
4.2. The PD-1 vs. human IgG4 (pronounce as I-g-G-four) plot shows the binding status of PD-1 blocking antibodies on T cells [1]. Orange dots and black dots indicate anti-IgG4 antibody and isotype control staining, respectively [1].
4.2.1. Figure 1 – Video editor: Emphasize Figure 1D
4.2.2. Figure 1 – Video editor: Emphasize Figure 1D, and emphasize the orange part, and black part one by one.
4.3. Before PD-1–blocking antibody was administered, no human IgG4-positive CD8 or CD4 T cells were present, and PD-1 expression was confirmed by a PD-1–detecting antibody [1].
4.3.1. Figure 2A – Video editor: Emphasize the first graph.
4.4. After nivolumab (pronounce as nivolumab) or pembrolizumab (pronounce as pembrolizumab) administration, IgG4 can be detected on T cells by anti-IgG4 antibody whereas the PD-1–detecting antibody EH12.1 (pronounce as E-H-twelve-point-one) does not recognize any PD-1 on T cells [1].
4.4.1. Figure 2A – Video editor: Emphasize the treated five graphs.
4.5. The red, blue and green gates indicate [1] complete binding [2], partial binding [3], and loss of binding respectively [4].
4.5.1. Figure 2A
4.5.2. Figure 2A – Video editor: Emphasize the red squares.
4.5.3. Figure 2A – Video editor: Emphasize the blue squares.
4.5.4. Figure 2A – Video editor: Emphasize the green squares.
4.6. After patients discontinued nivolumab and pembrolizumab, the status of PD-1–blocking antibody binding to CD8 T cells decreased [1]. There was partial binding [2] and finally complete loss of binding [3].
4.6.1. Figure 2B
4.6.2. Figure 2B – Video editor: Emphasize the two blue squares.
4.6.3. Figure 2B – Video editor: Emphasize the two green squares.



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Yujiro Naito: Please make sure mixing blood sample with RBC lysis well. Also RBC lysis before surface marker staining is key step in this method [1].
5.1.1. INTERVIEW – Video editor: B-roll suggestion: Shot 2.3.1
5.2. Yujiro Naito: If the researcher can access to advanced flow cytometry machine, PD-1 blocking antibody-bound T cells can be evaluated with more and more markers related to immune phenotype [1]. 
5.2.1. INTERVIEW
5.3. Yujiro Naito: This strategy can be applied for profiling T cell phenotype responsible for adverse event by PD-1 blocking antibodies. Sampling from patient who develop adverse event is important to evaluate the utility of this strategy [1]. 
5.3.1. INTERVIEW
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