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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)  N
Can you record movies/images using your own microscope camera? (Y/N) Not applicable 
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) 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, 2.3, 2.4, 3.2
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.)
2.2, 2.4
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 


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

1. REQUIRED Interview Statements: 

1.1. Joanna Brzostek: Our high-throughput assay adds to the available methods for the identification of small molecules, and their targets, that modulate TCR signaling and T cell activation [1]. 

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

1.2. Joanna Brzostek: Our assay has a self-corrective aspect through filtering out toxic compounds and identifying inhibitors of TCR signaling and stimulation-induced apoptosis [1].

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

OPTIONAL Interview Statements: 

1.3. Elijah W. Chen: Identification of mediators of TCR signaling can aid in the development of targeted therapy in immune diseases [1]. 

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

1.4. Elijah W. Chen: We provided a strong stimulus for thymocytes derived from polyclonal mice. It is possible to use TCR-transgenic mice and stimulate with altered peptide ligand tetramers for weaker stimulation [1]. 

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

1.5. Elijah W. Chen: This assay involves the use of small volumes, and of small volume plates for culturing of the cells. This necessitates careful handling of the plate and its contents [1].

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

1.6. Elijah W. Chen:  To improve efficiency, we are introducing a rapid and efficient centrifugation-independent protocol, which is distinct from standard centrifugation-dependent methods. [1].

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

Ethics title card: (for human subjects or animal work, does not count toward word length total)

Procedures involving animal subjects have been approved by the National University of Singapore Institutional Animal Care and Use Committee (IACUC).


Section - Protocol
2. Kinase Library Screening (Centrifuge-independent Assay)
2.1. To begin the treatment of thymocytes (pronounced: “thy·​mo·​cyte”) with kinase (pronounced: “ki·​nase”) inhibitors, use a multichannel pipette to add 40 microliters per well of thymocytes to a small-volume plate. Put the plate on ice [1-TXT]. 
2.1.1. CU: talent uses a multichannel pipette to add thymocytes to one row of a plate, and then puts the plate on ice. TEXT: To prepare thymocytes see manuscript Video editor: Show text overlay when VO says: “thymocytes”.
2.2. Then, pipette one part of kinase inhibitors, DMSO (pronounced: “d.m.s.o”), and dexamethasone (pronounced: “dexa·​meth·​a·​sone”) and 4 parts of the complete RPMI media (pronounced: “r.p.m.i”) into a 96-well plate [1-TXT]. 
2.2.1. CU: Talent adds kinase inhibitors, DMSO, and dexamethasone to the RPMI medium in few wells of a new 96-well plate. TEXT: To prepare kinase inhibitors stock plate see manuscript Video editor: Show text overlay when VO says: “kinase inhibitors”.
2.3. Designate 8 wells of the small-volume plate to untreated controls [1] …4 wells to dexamethasone treated positive controls for cell death … by adding the diluted dexamethasone at the 5 micromolar concentration [2], and 4 wells to vehicle-treated controls, by adding 0.5 microliters of the diluted DMSO [3]. 
2.3.1. LM: Figure 2, plate layout (top). Video Editor: Please emphasize wells A1- D1, “NS”, and A12-D12, “α-CD3/CD28”. 
2.3.2. LM: Figure 2, plate layout (top). Video Editor: Please emphasize wells E1- H1, “DEX”.
2.3.3. LM: Figure 2, plate layout (top). Video Editor: Please emphasize wells E12- H12, “α-CD3/CD28 + DMSO”.
2.4. Next, from the corresponding wells of the inhibitor plate, add 0.5 microliters of each diluted inhibitor to the 96-well plate [1-TXT][2]. 
2.4.1. CU: Talent pipettes 0.5 microliters of few dilutions into the 96-well plate. TEXT: Small-volume plates are 5x smaller. Dilute inhibitors and control reagents accordingly. 
2.4.2. LM: Figure 2, plate layout (top). Video Editor: Please emphasize the columns 2 to 11, “Inhibitors”.
3. Stimulation of Thymocytes Using Anti-CD3/CD28 Beads
3.1. To begin thymocytes stimulation, first make sure anti-CD3 and anti-CD28 beads are uniformly re-suspended [1]. Next, wash 1 milliliter of the beads with 2 milliliters of the PBS buffer [2-TXT]. Put the tube on a magnetic stand to separate beads from supernatant, and aspirate the solution [3]. Then, re-suspend the beads in 1 milliliter of the complete RPMI medium [4].
3.1.1. CU: Talent uses a vortex mixer to re-suspend the beads.
3.1.2. CU: Talent washes the beads with PBS using a pipette. TEXT: 1:2.5 bead to cell ratio. Adjust volumes accordingly
3.1.3. CU: Talent puts the tube on a magnetic stand to separate beads, and gently aspirates the solution.
3.1.4. CU: Talents adds the medium and pipettes up and down for couple of times.
3.2. Add 10 microliters per well of the bead suspension to each inhibitor-treated sample [1-TXT][2], the four DMSO-treated samples [3], and four of the eight untreated samples [4]. Add 10 microliters of the complete RPMI to the remaining four untreated wells [5].
3.2.1. CU: Talent adds the bead suspension to few wells. TEXT: Avoid cross-well contamination 
3.2.2. LM: Figure 2, plate layout (top). Video Editor: Please emphasize the columns 2 to 11, “Inhibitors”.
3.2.3. LM: Figure 2, plate layout (top). Video Editor: Please emphasize wells E12- H12, “α-CD3/CD28 + DMSO”.
3.2.4. LM: Figure 2, plate layout (top). Video Editor: Please emphasize wells A12-D12, “α-CD3/CD28”.
3.2.5. LM: Figure 2, plate layout (top). Video Editor: Please emphasize wells A1- D1, “NS”.
3.3. Use a microplate orbital shaker to gently agitate the plate [1-TXT]. Next, incubate the thymocytes in 37 degrees Celsius in 5 percent carbon dioxide environment for 17 to 20 hours, or overnight [2].
3.3.1. MED: Talent puts the plate on a microplate orbital shaker. TEXT: Alternatively, use a multichannel pipette to mix the contents of the wells
3.3.2. MED: Talent transfers the plate into an incubator. 
3.4. Prime an automated laminar flow plate washer, first with 150 milliliters of ethanol-tween buffer, then with deionized (pronounced “de·​ion·​ized”) water supplemented with 1 percent tween 20, and finally with FACS (pronounce as one word “facs”) wash buffer [1-TXT]. 
3.4.1. [bookmark: _GoBack]MED: Talent does few actions to prime the system. Talent primes the system with ethanol-tween. TEXT: 70% ethanol + 1% Tween 20. Video editor: Please show text overlay when VO says “ethanol-tween buffer” TEXT: PBS + 0.5% BSA Video editor: Please show text overlay when VO says “FACS wash buffer”. Author note: Several shots were made at this stage. One shot for each buffer: 1) ethanol-tween, 2) dH2O-tween, 3) FACS. Each priming step should look exactly the same. Probably showing the change in buffers alongside the text would make more sense? Note to the video editor: Can we show the change in buffers only? I am not sure how this shot was taken.
3.5. At the end of incubation, using the plate washer system, wash the plate with FACS wash buffer using a 9-times washing cycle [1-TXT]. Each wash adds and removes 55 microliters of wash buffer by laminar flow, resulting in exponential dilution of the reagents in the wells.
3.5.1. MED: Talent does few actions to wash the plate with the automated washer. Show a timer set to count down from 3 minutes in the shot. Videographer: Obtain multiple takes, this is repeated.  Author note: I think we only had one take here, since the 9-cycle wash occurs in one step.
4. Staining of Surface Antigens and Fixation of Cells
4.1. To stain surface antigens, first dilute 1 unit volume of anti-CD3, anti-CD4, anti-CD8, and anti-CD69 antibodies in 100 unit volumes of the FACS wash buffer [1]. Then, re-suspend the cells in 25 microliters of the staining antibody mixture [2-TXT].
4.1.1. CU: Talents adds 1 unit volume of antibodies to 100 units of FACS wash buffer.
4.1.2. CU: Talent uses a multichannel pipette to add 25 µL of the staining antibody mixture to the small-volume plate containing cells, and pipettes up and down to re-suspend the cells. TEXT: See manuscript for conventional centrifuge-based assay 
4.2. Use a microplate orbital shaker to gently agitate the plate [1-TXT], and then leave the plate on ice for 30 minutes [2]. 
4.2.1. MED: Talent puts the plate on a microplate orbital shaker. TEXT: Alternatively, use a multichannel pipette to mix the contents of the wells
4.2.2. MED: Talent places the plate on ice. Show a timer set to count down from 30 minutes in the shot.
4.3. To fix the cells, first wash the plate with 55 microliters of FACS wash buffer using a 9-times washing cycle, as described before [1]. Then, add 50 microliters of the fixation and permeabilization (pronounced “per•me•abil•i•za•tion”) buffer to each well, mix well, and incubate the plate on ice for 30 minutes [2-TXT].
4.3.1. Reuse 3.5.1 MED: Talent does few actions to wash the plate with the automated washer. Note to the video editor: I am not sure if this shot was taken. If not, can you still use 3.5.1?
4.3.2. CU: Talent adds the buffer. Pipettes up and down few times, and leaves the plate on ice. Show a timer set to count down from 30 minutes in the shot. TEXT: Use Active Caspase-3 Apoptosis Kit  Video editor: Please show text overlay when VO says “fixation/permeabilization buffer”.
4.4. After the incubation, prepare a 1X perm and wash buffer by diluting 25 milliliters of the provided 10X stock in 225 milliliters of ultrapure water [1-TXT]. Prime the plate washer with the 1X buffer [2], and wash the plate with 55 microliters of the 1X buffer using a 9-times washing cycle, as described before [3]. 
4.4.1. CU: Talent mixes the 10x buffer and ultrapure water. TEXT: Use Active Caspase-3 Apoptosis Kit  Video editor: Please show text overlay when VO says “10x perm and wash buffer”.
4.4.2. MED: Talent does few actions to prime the system. Talent primes the system with ethanol-tween. 
4.4.3. Reuse 3.5.1 MED: Talent does few actions to wash the plate with the automated washer. Note to the video editor: I am not sure if this shot was taken. If not, can you still use 3.5.1?
5. Intracellular Staining for Active Caspase 3
5.1. To begin, mix 1 milliliter of the anti-caspase-3 antibody with 2 milliliters of the 1X perm and wash buffer [1]. Add 25-microliter per well of the mixture to the fixed cells [2]. 
5.1.1. CU: Talent adds 1 ml of anti-caspase-3 antibody to 2 ml of 1X buffer. 
5.1.2. CU: Talent pipettes the stain mixture to few wells. 
5.2. Use a microplate orbital shaker to gently agitate the plate [1-TXT]. Leave the plate on ice for an hour [2]. 
5.2.1. Reuse 4.2.1MED: Talent puts the plate on a microplate orbital shaker. TEXT: Alternatively, use a multichannel pipette to mix the contents of the wells Author note: Reuse step 4.2.1. The shaking step should look exactly the same. Note to the video editor: I am not sure if multiple takes were taken. 
5.2.2. MED: Talent places the plate on ice. Show a timer set to count down from 60 minutes in the shot.
5.3. At the end of incubation, repeat the wash step 9 times with the 1X perm and wash buffer [1]. Then add 25 microliters of the FACS wash buffer to all wells of the plate. Pipette up and down few times to mix the solution [2].
5.3.1. Reuse 3.5.1 MED: Talent does few actions to wash the plate with the automated washer. Note to the video editor: I am not sure if this shot was taken. If not, can you still use 3.5.1?
5.3.2. CU: Talent adds the FACS buffer to few wells with a multichannel pipette, and pipettes up and down a couple of times. 
5.4. Finally, transfer the mixed samples into microtiter tubes [1-TXT]. Top-up the tubes with the FACS wash buffer to a total volume of 200 microliters [2], and proceed to the flow cytometry analysis.
5.4.1. CU: Talent transfers the mixed samples to few tubes. TEXT: See manuscript for additional steps if cell numbers are a concern Author note: I think we had 2 takes for this step. But each take showed us taking samples from a different row of the plate. Note to the video editor: Please use one of the takes.
5.4.2. ECU: Talent adds the buffer to few tubes to a total volume of 200l.




Section – Results
6. Results: Flow-Cytometry-Based Screening of Modulators of T-cell Receptor Signaling and T-cell Activation
6.1. Following anti-CD3/CD28 stimulation, an increase in caspase-3 (pronounced: “cas.pase.three”) activation and a TCR (pronounced: “t·​c.r”) downregulation were observed in both the untreated and the DMSO-mock-treated samples [1]. Also, an increase in CD69 expression was observed in both stimulated samples [2].
6.1.1. LM: Figure 2. Bottom scatter plots. Video Editor: Please emphasize the scatter plot on the left panel, bottom row, (plot with the number “28.4”), and the two scatter plots on the right panel, bottom row, (plots with the numbers “95.0”, and “86.4”). 
6.1.2.  LM: Figure 2. Bottom scatter plots. Video Editor: Please emphasize the scatter plot on the left panel, middle row (plot with the number “5.1”), and the two scatter plots on the right panel, middle row, (plots with the numbers “71.8”, and “70.7”) when VO says: “Also, an increase in CD69 expression was observed in both stimulated samples”. 
6.2. The dexamethasone-treated samples showed an increase in caspase-3 activation independent of CD69 upregulation, as expected for the independent apoptosis-inducing effect and the TCR stimulation [1].
6.2.1. LM: Figure 2. Bottom scatter plots. Video Editor: Please emphasize the scatter plots on the left panel, bottom row (“28.4 and 97.4”), when VO says: “increase in caspase-3 activation “, and middle row (“5.1 and 7.1”), when VO says: “independent of CD69 upregulation”.
6.3. The selective impairment of T-cell activation phenomena was shown by different inhibitors… that either suppressed both caspase-3 activation and CD69 upregulation [1], or inhibited CD69 upregulation, but did not impair caspase-3 activation [2].
6.3.1. LM: Figure 3A and Figure 3B, top row, left panel. Video Editor: Please show Figure 3A and emphasize “CAY10657” and “Bisindolylmaleimide II” and also emphasize Figure 3B, top row, left panel (four scatter plots).
6.3.2. LM: Figure 3A and Figure 3B, top row, right panel. Video Editor: Please show Figure 3A and emphasize “CAY10626” and “U-0126” and also emphasize Figure 3B, top row, right panel (four scatter plots).
6.4. There were also inhibitors that did not target a relevant kinase of the TCR signaling pathway, and therefore did not suppress both CD69 upregulation and caspase-3 activation [1]. 
6.4.1. LM: Figure 3A and Figure 3B, bottom row, left panel. Video Editor: Please show Figure 3A and emphasize “Paclitaxel” and “Necrostatin-5” and also emphasize Figure 3B, bottom row, left panel (four scatter plots).
6.5. The screen result of Staurosporine (pronounced: “Stau•ro•spo•rine”), the apoptosis positive control, showed high levels of caspase-3 activation as expected. However, the result also showed low levels of CD69 expression… that can be attributed to either its mediated inhibition of kinase C, or its induced apoptosis before CD69 expression [1].
6.5.1. LM: Figure 3A and Figure 3B, bottom row, right panel. Video Editor: Please show Figure 3A and emphasize “Staurosporine” and also emphasize Figure 3B, bottom row, right panel. (two scatter plots). 
6.6. Comparison of different assay protocols showed no differences in active caspase-3, CD69 and TCR staining of the negative control, the positive control for cell death, the vehicle control and an inhibitor-treated sample [1]. 
6.6.1. LM: Figure 4. Video Editor: Please emphasize 1st column, top and bottom rows, when VO says: “negative control”. Emphasize 4th column, top and bottom rows, when VO says: “the positive control for cell death”. Emphasize 2nd column, top and bottom rows, when VO says: “the vehicle control”. Emphasize 3rd column, top and bottom rows, when VO says: “an inhibitor-treated sample”.


Section - Conclusion
7. Conclusion Interview Statements: 
7.1. Joanna Brzostek: (Steps: 2.1, 2.2, 2.3, 2.4). The pre-incubation stages are meant to facilitate the use of the small volume plate for the culturing of the cells. The standard centrifuge dependent protocol is also provided in the manuscript [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.2. Joanna Brzostek: Potentially interesting inhibitors or targets can be validated using different cell types and also in different species such as peripheral mouse lymphocytes or human primary cells [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.3. Joanna Brzostek: Subsequent characterization of the identified molecules and the targets can help improve understanding of T cell biology and expand on possible targets for immunomodulation [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.4. Elijah W. Chen: There are many compounds in a library of kinase inhibitors which are considered hazardous. For safety considerations, treat all compounds as equally hazardous and follow the suppliers’ recommended safety precautions [1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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