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Authors, please check the answers to the questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. 2.1, 2.2., 2.7, 3.4 – 3.11.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. 2.7. Use of multichannel pipets from master mix transfection solution.
E.  Will the filming need to take place in multiple locations? (Y/N) _No_ If yes, how far apart are the locations? ___________________________________________________


1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:

Video editor: graphics are in ‘ScriptFigures.ai’

The overall goal of the following experiment is to interrogate trimeric HIV-1 Envelope Glycoproteins, or Env, conformation with monoclonal antibodies.  (Intro) 

This is achieved by first transfecting adherent cells to express trimeric HIV-1 Env proteins at the cell surface. (Video editor: show cartoon of well with gray cells and then make the green/red Env proteins appear) (P1)

As a second step, the cells are incubated with anti-Env monoclonal antibodies, which will bind Env depending on epitope exposure. (Video editor: add the black Y-shaped antibodies to the well and animate them binding to the Env proteins) (P2)  

Next, an HRP-conjugated secondary antibody is added in order to quantify antibody interaction by a chemiluminescence assay. (Video editor: add the orange antibodies and animate them binding to the black antibodies) (P3)

Results are obtained that show relative levels of Env-bound antibodies based on the relative light units acquired for each well. (P4) (Video editor: add cartoon of the light being emitted, and also show Fig 2 EPS v2.eps)


B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Andrés Finzi: The main advantage of this technique over existing methods, like FACS-based staining, is that this can be performed with low amounts of antibodies and at high throughput.   
1.2. Andrés Finzi: Demonstrating the procedure will be Jonathan Richard, a post doc from my laboratory. 
1.2.1. Interview style: Author saying the above 
1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Protocol (read by voice talent at JoVE):

2. Polyethylenimine (PEI) Transfection

2.1. Human osteosarcoma cells are used in this experiment.  One day prior to transfection, plate 2x104 cells per well in an opaque, 96-well cell-culture plate suitable for luminescence reading. Use Dulbecco’s Modified Eagle Medium supplemented with fetal bovine serum and penicillin-streptomycin. (TEXT: 2x104 cells/well in DMEM + 10% FBS + 100 U/ml penicillin-streptomycin)

Shots:
2.1.1. MED: Talent at the hood, getting ready to plate cells.
2.1.2. CU: Cells being plated in wells of a 96-well cell-culture plate.

2.2. Incubate the cells overnight at 37°C and 5% CO2. (TEXT: overnight; 37°C; 5% CO2)

Shots:
2.2.1. MED: Multiple takes from different angles of talent putting the 96-well cell-culture plate into incubator.  Shot will be repeated later.

2.3. On the following day, prepare the transfection mixture.  First set out two tubes: tube A and tube B.

Shots:
2.3.1. MED: Talent setting out the two tubes (clearly labeled).

2.4. To tube A, add 5 µl of DMEM supplemented with 25 mM HEPES, followed by 10 ng of Tat-encoding plasmid and 150 ng of trimeric HIV-1 envelope glycoprotein-encoding plasmid. (Video editor: show footage of first reagent being added to tube A, then show JoVE graphic of reagents being added to a tube with overlay text: ‘5 µl DMEM + 25 mM HEPES’, ‘10 ng Tat-encoding plasmid’, ‘150 ng trimeric HIV-1 Env’) Note that the Tat-encoding plasmid is only required when using Tat-dependent HIV-1 envelope glycoprotein-encoding plasmids.

Shots:
2.4.1. CU: 5 µl media being pipetted into tube A. 
2.4.2. JoVE media: JoVE graphic of reagents being added to a tube.

2.5. To tube B, add 5 µl of DMEM and 450 ng of polyethylenimine, or PEI. (Video editor: show footage of first reagent being added to tube A, then show JoVE graphic of reagents being added to a tube with overlay text: ‘5 µl DMEM’, ‘450 ng PEI’) The quantities of the reagents and DNA should be adjusted according to the number of wells that are to be transfected with the same HIV-1 envelope glycoprotein.

Shots:
2.5.1. CU: 5 µl media being pipetted into tube B. 
2.5.2. JoVE media: JoVE graphic of reagents being added to a tube.

2.6. Next add the contents of tube B to tube A and mix thoroughly by vortexing for 10 seconds. Incubate the transfection mix for 10 minutes at room temperature (TEXT: 10 min; 22°C).

Shots:
2.6.1. MED: Talent adding contents of tube B to tube A and then vortexing tube A.
2.6.2. CU: Tube being set aside at room temperature.

2.7. After 10 minutes, add 10 µl of the transfection mix per well of the 96-well plate. Incubate for 48 hours at 37 °C and 5% CO2. (TEXT: 48 hr; 37°C; 5% CO2)

Shots:
2.7.1. MED: Talent using a multichannel pipet to add 10 µl of the transfection mix per well of the 96-well plate.
2.7.2. Use shot from 2.2.1.

3. ELISA

3.1. The ELISA assay to study the recognition of trimeric HIV-1 envelope glycoprotein by monoclonal antibodies is performed two days after the transfection of the human osteosarcoma cells. To minimize possible endocytosis of envelope glycoprotein/antibody complexes, perform all procedures at room temperature.

Shots:
3.1.1. MED: Talent setting out reagents, etc.

3.2. Prepare 250 ml of Washing Buffer per plate being used at the same time. 

Shots:
3.2.1. MED: Talent preparing Washing Buffer.

3.3. Prepare 125 ml of Blocking Buffer per plate by adding 1% non-fat dry milk and 5 mM of Tris pH 8.0 to the Washing Buffer.

Shots:
3.3.1. MED: Talent preparing Blocking Buffer.

3.4. Remove the cell culture media and transfection mix from the 96-well plate. Add 100 µl of Blocking Buffer per well and incubate for 20 minutes at room temperature. (TEXT: 20 min; room temperature)

Shots:
3.4.1. CU: Supernatant being removed from the wells of the 96-well plate.
3.4.2. CU: 100 µl of Blocking Buffer being added per well of the 96-well plate.
3.4.3. MED: Multiple takes from different angles of talent setting aside the 96-well plate at room temperature. Shot will be repeated many times later.

3.5. Remove the supernatant and add 50 µl of antibody per well, diluted to the appropriate concentration in Blocking Buffer.  Incubate for 1 hour at room temperature. (TEXT: 1 hr; room temperature)

Shots:
3.5.1. CU: Supernatant being removed from the wells of the 96-well plate.
3.5.2. CU: 50 µl of antibody being added per well of the 96-well plate.
3.5.3. Use shot from 3.4.3.

3.6. Wash 3 times with 100 µl of Blocking Buffer, and then repeat the washing process 3 times. (TEXT: Wash 3X with blocking buffer; 3X with washing buffer)

Shots:
3.6.1. MED: Multiple takes from different angles of talent removing supernatant from the wells of the 96-well plate and then adding 100 µl of blocking buffer to each well. Shot will be repeated later.
3.6.2. CU: Multiple takes from different angles of blocking buffer being removed and new blocking buffer added.  Shot will be repeated later.
3.6.3. CU: Multiple takes from different angles of blocking buffer removed and washing buffer added. Shot will be repeated later.

3.7. After the last wash, remove the supernatant, add 100 µl of Blocking Buffer, and incubate for 5 minutes at room temperature. (TEXT: 5 min; room temperature)

Shots:
3.7.1. MED: Talent removing washing buffer and then adding 100 µl of Blocking Buffer to each well.
3.7.2. Use shot from 3.4.3.

3.8. Remove the supernatant and add 50 µl of secondary antibody, diluted 1:3000 in Blocking Buffer. Incubate for 40 minutes at room temperature. (TEXT: 40 min; room temperature)

Shots:
3.8.1. MED: Talent removing supernatant from the wells of the 96-well plate and then adding 50 µl of secondary antibody to each well.
3.8.2. Use shot from 3.4.3.

3.9. [bookmark: _GoBack]After 40 minutes, wash 3 times with 100 µl of Blocking Buffer, followed by 3 washes with 100 µl of Washing Buffer. (TEXT: Wash 3X with blocking buffer; 3X with washing buffer) 

Shots:
3.9.1. Use shot from 3.6.1.
3.9.2. Use shot from 3.6.2.
3.9.3. Use shot from 3.6.3.

3.10. To prepare the samples for data acquisition, remove the supernatant from the 96-well plate and add 30 µl of 1X enhanced chemiluminescence substrate per well.

Shots:
3.10.1. MED: Talent removing the supernatant from the 96-well plate.
3.10.2. CU: 30 µl of ECL substrate being added to each well.

3.11. Acquire chemiluminescence signal for 1 second per well on a suitable plate-reader according to the manufacturer’s instructions. 

Shots:
3.11.1. MED: Talent loading the 96-well plate into the plate-reader.


4. Results: detection of HIV-1 Env expressed at the surface of transfected cells by monoclonal antibodies

4.1. (Figure 2) The impact of soluble CD4, or sCD4, on the exposure of CD4i epitopes on envelope glycoproteins, or Env, was assayed. Interaction of sCD4 with Env induces Env conformational changes that expose 17b and 48d epitopes that overlap the co-receptor binding site, but does not affect the outer-domain recognizing antibody 2G12.

Shots:
4.1.1. LAB MEDIA: Fig 2 EPS v2.eps

4.2. (Figure 3A) To assess the impact of point mutations in Env conformation, two Env mutants were used: H66A, which has a decreased propensity to spontaneously sample the CD4-bound conformation, and S375W, which predisposes Env to the CD4-bound state. 

Shots:
4.2.1. LAB MEDIA: panel A of Fig 3- EPS v2.eps

4.3. (add Figure 3B) Normalizing the raw data according to expression levels reveals that H66A diminishes CD4i 17b recognition, (Video editor: highlight H66A red bar) whereas S375W enhances the 17b signal (Video editor: highlight S375 red bar) and is sufficient to restore the phenotype of the H66A mutant. (Video editor: highlight H66A/S375W red bar)

Shots:
4.3.1. LAB MEDIA: Fig 3- EPS v2.eps

4.4. (Figure 4A) Assaying cells co-transfected with increasing amounts of a CD4 expressor together with Env (blue bars) revealed increasing signals for CD4i monoclonal antibodies A32 and C11, which recognize discontinuous epitopes in the inner domain of the Env glycoprotein precursor gp120. Env recognition by the 2G12 antibody was not affected.

Shots:
4.4.1. LAB MEDIA: panel A of Fig 4- EPS v4.eps


4.5. (Figure 4B) Lastly, the raw data was normalized to 2G12.  The absence of A32 and C11 modulation when Env was co-transfected with a CD4 mutant with decreased ability to interact with Env (red bars) indicates that the increased signals depended on Env-CD4 interaction.

Shots:
4.5.1. LAB MEDIA: panel B of Fig 4- EPS v4.eps

5. Conclusion (said by authors on camera)
5.1. Andrés Finzi: Once mastered, this technique can be done in 4 hours if it is performed properly.

       

Provided Media

1A. ScriptFigures.ai; Fig 2 EPS v2.eps
4.1. Fig 2 EPS v2.eps
4.2. – 4.3. Fig 3- EPS v2.eps
4.4. – 4.5. Fig 4- EPS v4.eps


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, as well as an introduction to your videographer, closer to your filming date.
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