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Authors, please fill out the brief questionnaire below.   

A.  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)___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: __N.A.___________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.1, 2.2, 3.3, 4.1, 4.3, 4.4, 4.5.
D.  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.) 4.3 and 4.4, It is critical that mistakes are not made when plating cells and pipetting compounds, especially if doing by hand.  The important thing is to be systematic. I slide the cover to the 96 well plate down as I pipette to mark which row or column I am up to to avoid mistakes.
E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ______same floor_____________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 


A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Anthony Esposito: This method can help answer key questions in the HIV entry field, such as drug discovery and identification of factors required for HIV fusion. 
1.2. Foramben Patel: The main advantage of this technique is that it can be scaled up for high-throughput screening.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Talia Swartz: This technique can identify novel therapies using large drug libraries to inhibit early steps of the HIV-1 life cycle.  
1.4. Namita Satija: This method can also be used to study HIV-1 fusion inhibitors in animal models such as humanized mice. 
1.5. Alexandra Soare: Researchers should follow biosafety precautions with infectious HIV-1.
1.6. Benjamin Chen: This is a recombinant, full-length viral clone that does not replicate in multiple rounds but must be approved by your biosafety office.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
	N.A.







	






Protocol: (read by voice talent at JoVE)

2. Preparation of target cells for cell-to-cell virus transmission

2.1. To begin this procedure, thaw one 500-L vial of Jurkat RG reporter cells by placing it into a 37 °C water bath.  [1-MED] Pipette the cells from the vial into 10 mL of RPMI complete medium [2-CU] and then centrifuge the mixture at 800 x g for 5 minutes at 23 °C. [3-MED]

2.1.1. Talent putting a frozen vial of Jurkat RG reporter cells into the water bath.
2.1.2. *film as written.
2.1.3. Talent putting the tube of cells/medium (and a balance) into the centrifuge and starting the spin.

2.2. Resuspend the pellet in 20 mL of RPMI complete medium [1-MED] and transfer the cell suspension to a T-75 flask.  [2-CU] Incubate the flask at 37 °C overnight. [3-MED-TXT] 

2.2.1. Talent pipetting 20 mL of RPMI complete medium into the tube and resuspending the pellet by pipetting up and down.
2.2.2. Cell suspension being transferred to a T-75 flask.  Please get multiple usable takes; shot will be repeated later.
2.2.3. Talent putting the T-75 flask into the incubator. Please get multiple usable takes; shot will be repeated later. TEXT: 37 °C; 5% CO2; overnight

2.3. On the following day, add 0.5 g/mL of puromycin to the cells in the flask. [1-MED] Culture the cells, maintaining a density of 200,000 - 800,000 cells/mL. [2-MED] 

2.3.1. Talent adding puromycin to the cells in the flask. (1 L of a 2 mg/mL stock per 8 mL of media)
2.3.2. Use shot from 2.2.3.

2.4. On the day prior to setting up the transfer assay, split the cells down to 200,000 - 400,000 cells/mL in fresh RPMI medium containing 0.5 g/mL of puromycin. [1-MED-TXT]  Grow the cells overnight. [2-MED]

2.4.1. General shot of talent at the tissue culture hood splitting cells.  TEXT: 200,000 - 400,000 cells/mL
2.4.2. Talent putting the T-75 flask into the incubator.

3. Preparation of donor cells 

3.1. To prepare the donor cells for cell-to-cell virus transmission, thaw untransduced Jurkat cells [1-MED] and culture them in a T-75 flask with 20 mL of RPMI complete medium, [2] keeping a density of 200,000 - 800,000 cells/mL. [3]

3.1.1. Talent putting a frozen vial of untransduced Jurkat cells into the water bath.
3.1.2. Use shot from 2.2.2.
3.1.3. Use shot from 2.2.3.

3.2. Centrifuge 7,500,000 cells at 800 x g for 5 minutes. [1-MED] Discard the supernatant and resuspend the cells in 120 L of nucleofection solution V with supplement. [2-CU] Transfer the cells to an electroporation cuvette and add 4.5 g of Gag-iCre (Voiceover:  “gag eye cree”) DNA. [3-CU]

3.2.1. Talent putting a tube of cells into the centrifuge and starting the spin.
3.2.2. *film as written.
3.2.3. *film as written.

3.3. Electroporate the cells using an appropriate program [1-WIDE/MED] and then immediately transfer the cells to 3 mL of RPMI medium with 10% FBS. [2-CU]

3.3.1. Talent putting the cuvette into the electroporator and pulsing it.
3.3.2. Cells being quickly pipetted into a well of a 6-well plate that contains medium. 

3.4. Allow the cells to recover by incubating them at 37 °C with 5% CO2 overnight. [1-MED]

3.4.1. Talent putting the 6-well plate into the incubator. Please get multiple usable takes; shot will be repeated later.

3.5. On the following morning, pipette 2ml of ficoll into a 15ml conical tube.  Slowly pipette the 3mls of cells from the 6 well plate on top of the ficoll.  centrifuge the cells at 800 x g for 5 minutes at 23 °C [1-MED] and transfer cells from interface ficoll media interface to 3 mL of RPMI complete medium in a 6 well plate. [2-CU] Allow the cells to recover at 37 °C for 2 hours before proceeding with the assay set-up. [3-TXT]

3.5.1. Talent putting 6-well plate into the centrifuge and starting the spin.
3.5.2. 3 mL of RPMI complete medium being added to each well (after supernatant is removed) and pipetted up and down.
3.5.3. Use shot from 3.4.1. TEXT: 37 °C; 5% CO2; 2 h

4. Co-culture 

4.1. Start this procedure by using a hemocytometer to count both the donor and target cells.  [1-MED] Then spin down 50,000 cells per well to be assayed of both donor and target cells. [2-MED-TXT] Resuspend 1 x 106 cells/mL in RPMI complete medium without puromycin. [3-CU]

4.1.1. General shot of talent at the microscope counting cells with hemocytometer.
4.1.2. Talent putting two tubes of cells (donor and target cells) into the centrifuge and starting the spin. TEXT: 800 x g; 23 °C; 5 min
4.1.3. Supernatant from one tube is removed and then medium is added to resuspend the cells.

4.2. Foramben Patel: “When plating cells and pipetting compounds, it is important to be systematic so that mistakes are not made.” [1-INTERVIEW]

4.2.1. Talent speaking to camera.

4.3. In a 96-well plate, add 25 L of donor cell suspension to each well; [1-MED] in another 96-well plate, add 25 L of target cell suspension per well. [2-MED]

4.3.1. *film as written. 
4.3.2. *film as written.

4.4. To each well, add 25 L of the test compound diluted in RPMI complete medium at the appropriate concentration. [1-CU] Incubate the donor and target cells with the compound for 30 minutes. [2-MED-TXT]

4.4.1. *film as written.
4.4.2. Talent putting the two 96-well plates into the incubator. TEXT: 37 °C; 5% CO2; 30 min

4.5. After the 30-minute pretreatment, combine the donor cells with the target cells by pipetting the contents of one plate into the other plate [1-CU] and incubating the cells in a tissue culture incubator for 40 hours. [2-MED-TXT]

4.5.1. Talent pipetting the contents of one plate into the other plate.
4.5.2. Talent putting the 96-well plate into the incubator. TEXT: 37 °C; 5% CO2; 40 h

5. Fluorescence-activated cell sorting

5.1. To fix the cells, add paraformaldehyde to each well to a final concentration of 2%. [1-MED] 

5.1.1. Talent (wearing a lab coat, gloves and safety goggles) at the hood adding PFA to each well of the plate.

5.2. Subsequently, analyze the cells on a flow cytometer with mCherry and FITC channels. [1-WIDE/MED]

5.2.1. General shot of talent at the FACS machine, loading a sample.

5.3. In addition, visualize the GFP signal via fluorescence microscopy at 40X magnification on GFP-specific channels. [1-MED-TXT] 

5.3.1. General shot of talent at microscope examining a sample.  TEXT: excitation 400 nm; emission 508 nm

6. Results: identification of a novel HIV-1 viral membrane fusion inhibitor

6.1. Uninfected RG Jurkat Cells exhibit a low level of background GFP signal with a very strong RFP signal. [1-LM] Cell-free infection with Gag-iCre causes an increase in GFP signal. [2-LM]

6.1.1. Panel A of ‘58074fig2large.jpg.’ Emphasize left-most column (uninfected).
6.1.2. Panel A of ‘58074fig2large.jpg’. Emphasize second column from the left (HIV-1 Gag-iCre)

6.2. The presence of the HIV-1 fusion inhibitor AMD3100 inhibits the development of GFP signal, bringing it down to uninfected background levels. [1-LM] When an inhibitor of a post-fusion event such as the reverse transcription inhibitor AZT is used, the signal is not affected significantly, indicating that the GFP signal produced by the assay is specific to HIV-1 fusion. [2-LM]

6.2.1. Panel A of ‘58074fig2large.jpg.’ Emphasize third column from the left (AMD3100).
6.2.2. Panel A of ‘58074fig2large.jpg.’ Emphasize right-most column (AZT).

6.3. In a cell-to-cell infection assay, RG Jurkat cells were mixed with Jurkat cells transfected with HIV-1 Gag-iCre. [1-LM] In addition to AMD3100, [2-LM] a non-selective purinergic inhibitor, PPADS, was tested for its ability to block viral membrane fusion at 100 M. The results indicate a dose-dependent inhibition of Gag-iCre fusion with PPADS. [3-LM]

6.3.1. Panel B of ‘58074fig2large.jpg.’
6.3.2. Panel B of ‘58074fig2large.jpg.’  Emphasize AMD3100 plot (3rd from left).
6.3.3. Panel B of ‘58074fig2large.jpg.’  Emphasize PPADS plot (right-most plot)


7. Conclusion (said by authors on camera)
7.1. Namita Satija: While attempting this procedure, it’s important to remember to keep the cells within the exponential growth range for both virus production and infection because overgrown cells will result in dramatic decreases in signal from this assay. (2.2.2 or 2.4.1.) 
7.2. Alexandra Soare: Don't forget that working with HIV-1 can be hazardous and BSL-2 practices as indicated in the OSHA Bloodborne Pathogen Standard should always be taken while performing this procedure.   
   

Provided Media

6.1-6.3. 58074fig2large.jpg


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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