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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  
Can you record movies/images using your own microscope camera? N/A
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? NO
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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations? NO


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. Ofer Mandelboiom: The BW reporter system enables to study receptor-ligand interactions. It is extremely useful in cases where the ligand of a specific receptor is unknown or in cases where the experiments with the endogenous ligand are technically difficult [1]. 

1.1.1. INTERVIEW: Named author states the above, looking slightly off to the side. 

1.2. Alexandra Duev-Cohen: This method is sensitive and specific to an individual receptor, easy to operate, and reproducible [1]. 
	
1.2.1. INTERVIEW: Named author states the above, looking slightly off to the side. 

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

N/A

Introduction of Demonstrator: (Said by you on camera)

1.3. Ofer Mandelboim: Demonstrating the procedure will be Shira Kahlon, a post doc from my laboratory. 
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

N/A

Section - Protocol
Authors: Unfortunately, it goes against JoVE style guidelines to use the figures as you have requested. I apologize for the inconvenience. 
2. Transfection of the Plasmid that Expresses the Chimeric Protein into BW Cells
2.1. The day before transfection, plate ten plates with 10 milliliters of 100,000 B-W-5-1-4-7 cells and supplemented R-P-M-I [1-TXT]. Then, place 100 micrograms of the p-c-D-N-A-3 plasmid in a tube [2]. Add sodium acetate at pH 5.3 to the tube [3].
2.1.1. CU: Talent plates one plate with cells in RPMI medium. Authors: The other plates should be prepared in advance of filming. TEXT: See text for RPMI medium composition
2.1.2. CU: Talent adds the plasmid to a clean 1.5-2-mL tube. 
2.1.3. CU: Talent adds sodium acetate to the tube 
2.2. After this, add 2.5 volumes of 100% ethanol to the plasmid mixture [1]. Then, incubate the plasmid mixture overnight at -20 degrees Celsius [2].
2.2.1. CU: Talent adds ethanol to the tube containing the plasmid. 
2.2.2. MED: Talent places the plasmid mixture in the freezer and shuts the freezer door. (Author Comment: Three takes were shot – please choose between takes 1, 2, and 3)
2.3. 24 hours after plating the B-W cells, collect the cells in two 50-milliliter tubes [1]. Then, centrifuge the cells at 515 g’s for 5 minutes [2]… and discard the supernatant
2.3.1. CU: Talent collects the cells from the plates into two tubes.  
2.3.2. MED: Talent shuts the centrifuge lid and starts the spin. Videographer: Do not show what is placed in the centrifuge. Obtain multiple takes, this shot is repeated. 
2.3.3. MED: Talent discards the supernatant from the tubes into the appropriate receptacle. 
2.4. Resuspend the pellet in RPMI without additions and repeat the centrifugation [1]…resuspend the resulting pellet in 1 milliliters of RPMI without additions [2]. Transfer the resuspended pellet to a 0.4-centimeter cuvette (kyoo-vet) on ice [3].
2.4.1. Reuse 2.3.2.
2.4.2. CU: Talent adds RPMI to the pellet and pipets up and down to resuspend the pellet. 
2.4.3. CU: Talent transfers the resuspended pellet to a cuvette that is being held on ice. 
2.5. Centrifuge the plasmid that underwent ethanol precipitation [1-TXT]. Then, wash the plasmid with 1 milliliter of 70% ethanol [2]… and repeat centrifugation for another 20 minutes [3].
2.5.1. Reuse 2.3.2. MED: Centrifugation in a small centrifuge  TEXT: 30 min; 16,000 x g; 4 °C
2.5.2. CU: Talent adds ethanol to the plasmid pellet. 
2.5.3. Reuse 2.3.2. Reuse 2.5.1. 
2.6. Remove all of the ethanol and allow the pellet to dry partially [1]. Then, resuspend the pellet in 100 microliters of pre-heated RPMI without additions [2-TXT].
2.6.1. MED: Under the tissue culture hood, the talent removes the ethanol from the pellet and leaves the cap off of the tube. 
2.6.2. CU: Talent adds RPMI to the pellet and resuspends the pellet. TEXT: 60 °C Video editor: Show text overlay when VO says “pre-heated RPMI”.
2.7. After this, add the resuspended plasmid to the cells in the cuvette [1]. Incubate the cells on ice for 5 minutes [2].
2.7.1. CU: Talent adds the resuspended plasmid to the cuvette from step 2.4.3.
2.7.2. CU: Talent places the cuvette on ice. 
2.8. Next, electroporate the cells [1-TXT]. Then, transfer the electroporated cells to a 50-milliliter tube [2]. Add 50 milliliters of complete medium to the tube and centrifuge for 5 minutes at 515 g’s [3].
2.8.1. CU: Talent electroporates the cells. TEXT: 0.23 kV; 250 capacitation. (Author Comment: This shot is divided into: first shot close up of the cuvette and second shot over the shoulder) (Editor: This VO is too short for both shots, and the action is fairly standard. I would recommend choosing which of the two looks best)
2.8.2. CU: Talent transfers the cells to a new tube. 
2.8.3. MED: Talent adds medium to the tube and places the tube in the centrifuge. 
2.9. Discard the supernatant [1]… and resuspend the cells in 50 milliliters of complete medium [2]. Then, plate the cells in 24-well culture dishes [3-TXT]… and incubate the cells for 48 hours [4-TXT].
2.9.1. CU: Talent removes the supernatant from the pelleted cells. 
2.9.2. CU: Talent adds complete medium to the pellet and resuspends the pellet by pipetting up and down. 
2.9.3. CU: Talent plates the cells into a 24-well culture dish. TEXT: 1mL / well
2.9.4. MED: Talent places the dish of cells into the incubator TEXT: 37 °C; 5% CO2; 48 h
2.10. After this, add 1 milliliter of complete medium supplemented with 10 milligrams per milliliter of G-4-1-8 to each well [1]. 48 hours later, discard 1 milliliter of the upper volume of each well [2-TXT]. Then, add 1 milliliter of complete medium supplemented with 5 milligrams per milliliter of G-4-1-8 to each well [3].
2.10.1. CU: Talent adds complete medium with G418 to 1-3 all wells of the dish. 
2.10.2. ECU: Talent carefully removes the upper volume of liquid from 1-3 all wells of the dish. TEXT: Repeat every 48 hours
2.10.3. CU: Talent adds complete medium with G418 to the same 1-3 all wells of the dish that had the upper volume of liquid removed. 

3. Incubation of the Transfected BW Cells with Targets 
3.1. Use 50,000 transfected BW cells with their desired targets in a single well of a 96-well plate [1. Incubate the plate for 48 hours [2-TXT]. Then, freeze the plate at -20 degrees Celsius [3].
3.1.1. CU: Talent uses a pipette to add BW cells and targets to a single well of a 96-well plate. TEXT: Perform experiment in triplicate
3.1.2. Talent places the plate into the incubator TEXT: 37 °C; 5% CO2
3.1.3. MED: Talent places the plate of cells into the freezer. 

4. ELISA
4.1. Coat an ELISA plate with anti-mouse I-L-2 antibody: place 0.05 micrograms of anti-mouse I-L-2 in a volume of 50 microliters of PBS in each well [1]. Incubate the coated plate overnight at 4 degrees Celsius [2].
4.1.1. CU: Talent coats an ELISA plate with the antibody specified in the narration script. Talent adds anti-mIL-2 in PBS to the ELISA plate. 
4.1.2. MED: Talent places the ELISA plate in the refrigerator and shuts the door. 
4.2. Use a brief incubation period at 37 degrees Celsius to thaw the frozen BW cells that were previously incubated with their targets [1]. Then, centrifuge the plate [2-TXT]… and transfer 100 microliters of the supernatant from each well to the pre-coated ELISA plate [3] and incubate at 37 degrees Celsius for 2 hours [4].
4.2.1. MED: Talent places the frozen plate of BW cells in an incubator. 
4.2.2. MED: Talent places the 96-well plate into the centrifuge and shuts the centrifuge lid. TEXT: 5 min; 515 x g
4.2.3. CU: Talent transfers supernatant from the BW cells to the ELISA plate. 
4.2.4. MED: Talent places the plate in the incubator. 
4.3. After this, add biotin anti-mouse IL-2 to the ELISA plate [1-TXT]. Then, after incubation and washing, add HRP conjugated streptavidin to the plate [2-TXT]. 
(Editor: The author has noted to reuse 4.1.1 for both 4.3.1 and 4.3.2. It looks like what they really want is for 4.1.1 to play ONCE over the VO intended for 4.3)
4.3.1. CU: Talent puts biotin anti-mouse IL-2 in the ELISA plate. Reuse 4.1.1 TEXT: 1 µg antibody in 1 mL PBS with 1% BSA; 100 µL / well
4.3.2. CU: Talent adds streptavidin to the plate.  Reuse 4.1.1 TEXT: 1 µL streptavidin in 1 mL PBSX1 with 1% BSA; 100 µL / well
4.4. Next, after incubation and washing, add 100 microliters of TMB substrate solution to each well of the ELISA plate [1]. Finally read the ELISA plate at 650 nanometers [2].
4.4.1. CU: Talent adds TMB substrate to the wells of the ELISA plate. 
4.4.2. MED: Talent uses an ELISA plate reader to read the plate. 

Section – Results
5. Results: BW Reporter System Demonstrated  
5.1. In this example, CLL cells were pre-incubated with different anti-CD20 antibodies and then co-incubated with transfected BW cells, which express the Fc receptor CD16, before being analyzed with ELISA [1].
5.1.1. LM: Figure 3A Video editor: This figure shows an image of an ELISA plate. The color intensity corresponds to the concentration of mouse IL-2 which was secreted by the BW cells. 
5.2. After analysis with ELISA, the results were quantified. The optical density levels were converted into mouse IL-2 concentrations based upon a standard curve [1]. In an additional experiment, different doses of anti-CD20 antibodies were pre-incubated with CLL cells and then incubated with the transfected BW cells [2].
5.2.1. LM: Figure 3B
5.2.2. LM: Figure 3C



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

6.1. Alexandra Duev-Cohen: The protocol contains four main parts: cloning, transfection of BW cells, activation and ELISA. Each of the parts should be verified independently [1]. 
6.1.1. INTERVIEW: Named author states the above, looking slightly off to the side. Video editor: Use some representative clips from 2.8. and show figure 3A
6.2. Alexandra Duev-Cohen: Following this procedure, additional experiments can be performed with cells which express the endogenous receptors, such as killing assays with NK cells to study interactions with NK cell receptors [1]. 
6.2.1. INTERVIEW: Named author states the above, looking slightly off to the side.
6.3. [bookmark: _GoBack]Ofer Mandelboim: We have used this system to discover new ligands of NK cell receptors, for example haemagglutinin as a ligand of NKp46 and PVR as a ligand of TIGIT [1].
6.3.1. INTERVIEW: Named author states the above, looking slightly off to the side. 
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