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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __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__ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_______step 4 and then 5.1 and 6.1 (they are all linked)__
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ______________________________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:

The overall goal of this procedure is to analyze the cytokine secretion, transcription and morphological impact of stimulated T cells (Intro). 
First,  use a Ficoll gradient to isolate the peripheral CD8 depleted blood mononuclear cells  from the HIV infected individuals. (LAB MEDIA: Figure 1- upper left). 
Incubate the cells with either the isotype control or the blocking antibody of interest (LAB MEDIA: Figure1 – upper right  test tubes +text about but without the GAG HIV text line) 
Then stimulate the cells with the antigen of interest ((LAB MEDIA: Figure1 – upper right  test tubes +text with the GAG HIV text line). 
Next, centrifuge the cell cultures in order to collect supernatants for cytokine measurements (LAB MEDIA: Figure1 – show supernatant tube with arrow to lower left luminex figure) and cell pellets for phenotypic analysis or transcriptional analysis (LAB MEDIA: Figure1 – show cell pellet with arrow to lower middle and right panels). 
If desired, adapt  this protocol to include sorting the indivual cell types by  flow cytometry (LAB MEDIA: Figure 3). 
Results on  cytokine secretion, phenotypic or transciptional analyses can show the impact of antibody-blockade of inhibitory pathways on restoring the effector-function of HIV-specific CD4 T cells (LAB MEDIA: Figure 3A,B)



B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Filippos Porichis: This in vitro assay can be effectively used to  quantifiy cytokine levels restored by the blockade of the inhibitory pathway; to investigate a broad panel of cytokines or effector molecules; and also to evaluate of the impact of cytokines produced by HIV-specific CD4 T cells on other cell subsets 
1.2. **Filippos Porichis  Meghan Hart, a research technician from our laboratory, will now demonstrate thiis procedure.
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):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Depletion and Isolation of PBMCs via Ficoll Separation
2.1. Deplete the CD8-positive T cells by adding the Human CD8-positive Depletion Cocktail at 50μL/mL of whole blood.
2.1.1. MED/CU: Talent adds the Human CD8-positive Depletion Cocktail to whole blood.

2.2. Mix well and incubate for 20 minutes at room temperature [Text over video: 18-25C].
2.2.1. CU: Talent mixes the sample sets aside on rack for incubation.

2.3. Mix the whole blood with Hanks buffer. Now carefully layer the blood over Histopaque.  Then centrifuge the gradient at 540 RCF for 30 minutes [Text over video: no brake, slow acceleration].
2.3.1. MED/CU: Talent adds Hanks buffer to the bloods sample and mixesthe tube.
2.3.2. ECU: Talent  carefully layers the blood over Histopaque.  
2.3.3. MED-over-the-shoulder: Talent places tubes in centrifuge and starts run at 540 RCF for 30 minutes

2.4. Collect the layer of peripheral blood mononuclear cells. Transfer the cells to a new 50mL conical tube and  wash twice with 45mL of complete RPMI 1640 [Text over video:  10 mins , 540 RCF].
2.4.1. ECU: Talent collects the layer of peripheral blood mononuclear cells. 
2.4.2. CU: Talent pipettes the the cells to a new 50mL conical tube.
2.4.3. CU: Talent adds 45mL of complete RPMI 1640., and mixes.

3. Antibody Blockade and Antigen-Specific Stimulation of Cells
3.1. Resuspend the washed cells in complete RPMI 1640 [Text over video: 2x106 cells per condition]. Then aliquot 500μL of cell suspension per FACS tube.
3.1.1. ECU: Talent resuspends the washed cells in complete RPMI 1640. 
3.1.2. CU: Talent  aliquots 500μL of cell suspension into several  FACS tubes.

3.2. Depending on the pathway investigated, add the  blocking antibodies [Text over video: e.g. PD-L1, IL-10R ].  Also add the isotype controls [Text over video: 10μg/mL] to the appropriate tubes.   Incubate the cells for 15 minutes in the cell culture incubator [37C, 5% CO2].
3.2.1. CU: Talent adds a  blocking antibody- get shot of label on tube.
3.2.2. CU: Talent adds the isotype control to the another tube.  
3.2.3. MED/CU: Talent places the cells in the cell culture incubator.

3.3. Next, stimulate the cells with an HIV-1 Gag peptide pool [Text over video: 1μg/mL/peptide].  Also include a “no stimulation” control for each blocking condition.  Continue to culture cells for 48 hours.
3.3.1. CU: Talent adds an HIV-1 Gag peptide pool to the cells.  
3.3.2. MED: Talent indicates the  “no stimulation controls” for each blocking condition.  
3.3.3. MED: Talent places the cells in the incubator. 

4. Collection and analysis of supernatant
4.1. Pellet the cells  by centrifugation [Text over video:  7 mins,  540 RCF].  Then without disturbing the pellet , transfer twice 225μL of supernatant into  Eppendorf tubes for the Luminex bead arrays.
4.1.1. MED/CU: Talent removes the culture tubes from the centrifuge.
4.1.2. ECU: Without disturbing the pellet, Talent transfers twice 225μL of supernatant into  Eppendorf tubes..

4.2. To inactivate the virus, add 25uL of 0.5% PBS-Tween [Text over video: Store at -80C.].
4.2.1. CU: Talent adds 25uL of 0.5% PBS-Tween to a culture tube (show others of experiment in the background).

4.3. Then measure the desired cytokine concentrations using the Millipore Luminex kit according to manufacturer’s protocol.  
4.3.1. MED: Talent transfers the reagents of Millipore Luminex kit from the manufacturer’s box to an ice bucket.

5. Collection and phenotypic analysis of cells via flow cytometry
5.1. After washing the cells in 3mL of PBS, stain for viability (note: LIVE/DEAD Fixable Dead Cell Stain Kit).
5.1.1. MED: Talent adds  stain to cell suspension (show  LIVE/DEAD Fixable Dead Cell Stain Kit in background).

5.2. Then resuspend the cells in 100μL of PBS containing 1% FBS.
5.2.1. CU: Talent resuspends the cells in 100μL of PBS containing 1% FBS.

5.3. If staining for monocytes or other antigen presenting cells, add 10μL of FcR blocking reagent, vortex to mix, and incubate for 10 minutes at 4C. 
5.3.1. MED/CU: Talent adds 10μL of FcR blocking reagent and vortexes to mix. 
5.3.2. CU: Talent places tubes on ice. 

5.4. Next add  the surface antibodies, vortex, and incubate for 20 minutes at 4C in the dark. After one wash [Text over video: PBS, 1% FBS], add 200μL of 4% paraformaldehyde, and incubate at room temperature for 20 minutes in the dark.
5.4.1. MED/CU: Talent adds  the surface antibodies and  vortex,es.
5.4.2.  MED-over-the-shoulder: Talent places tubes in ice bucket and covers for dark. 
5.4.3. ECU: Talent adds 200μL of 4% paraformaldehyde.
5.4.4. MED/CU: Talent  places the sample  at room temperature in the dark.

5.5. After one wash, resuspend the cells  in 250μL of 1% FBS  for analysis on a multilaser flow cytometer.
5.5.1. CU: Talent resuspends the cells  in 250μL of PBS,  1% FBS for analysis.

6. Analysis of cells via qRT-PCR
6.1. For quantitive RT-PCR, lyse the cells in 300μL of Qiagen Buffer RLT containing 1% beta-mercaptoethanol [Text over video: -80C to store].
6.1.1. ECU: Talent adds 300μL of Qiagen Buffer RLT  to the cells, and pipettes up and down..

6.2. Isolate RNA using an RNA isolation kit following the manufacturer’s protocol.
6.2.1. MED-over-the-shoulder: Tlaent loads sample onto a nucleic acid affinity column (show product box in background).

6.3. Now synthesize cDNA from the RNA using a cDNA synthesis kit and following the manufacturer’s protocol. 
6.3.1. CU: Talent adds cDNA RT enzyme to cDNA reaction (show reagents in ice bucket). 

6.4. Next, create a primer mix for each primer, including the housekeeping genes, by adding primers to nuclease-free water [Text over video: 10μM.]  Keep on ice. 
6.4.1. CU: Talent adds a primer to nuclease-free water, and places the labeled  primer mix tube on ice. 

6.5. For each amplification master mix, add 10.5μL of nuclease-free water, 12.5μL of SYBR green, and 1μL of primer mix per plate well.  [Text over video: Keep on ice]. 
6.5.1. ECU: To a few wells, Talent adds 10.5μL of nuclease-free water, then 12.5μL of SYBR green, and finally 1μL of primer mix. 

6.6. Now pipette 24μL of master mix into each reaction well. Also add 1μL of cDNA to each well according to the template. Cap the wells, and centrifuge the plate for three minutes at 1500 RCF. Then run the plate on a qRT-PCR machine.
6.6.1. ECU: Talent pipettes 24μL master mix into a few reaction wells.
6.6.2. ECU: Talent adds 1μL cDNA to a two wells., and caps the wells.
6.6.3. MED: Talent places the plate in the centrifuge and starts the run for 3 mins @1500 RCF. 
6.6.4. MED: Talent places the plate in a Stratagene MX3005P instrument.

7. Adaptation for Intracellular Cytokine Staining at 48 hours  
7.1. For cell-surface staining, add the Brefeldin and Monensin stains about six hours prior to intracellular cytokine staining  [ Text over video: 10μg/mL Brefeldin ].
7.1.1. MED/CU: Talent adds the Brefeldin stain to the cells (try to show the Monensin stain kit in the background).

7.2. Then wash the cells with 1% FBS in PBS, and stain for intracellular cytokines [Text over video: e.g. IL-12, IFN-γ and TNF-α] using a Fixation/Permeabilization Solution kit and protocol.
7.2.1. CU: Talent adds 1% FBS in PBS to the cells.
7.2.2. MED/CU: Talent  adds fixation solution from a Fixation/Permeabilization Solution kit.

7.3. After washing the cells once, resuspend the pellets in 250μL of 1% FBS.  Run the samples on a multilaser flow cytometer.
7.3.1. CU: Talent resuspends the a cell pellet in 250μL of 1% FBS.  
7.3.2. WIDE/MED: Talent places the samples on a multilaser flow cytometer 

8. Adaptation for Sorting Cells
8.1. Sixteen hours after stimulation, stain for viability using the LIVE/DEAD Fixable Dead Cell Stain Kit according to manufacturer’s protocol.  
8.1.1. MED/CU: Talent adds Trypan Blue stain  to cells [Show  LIVE/DEAD Fixable Dead Cell Stain Kit in the background ].  

8.2. After one PBS wash, resuspend  the cells in 100μL of 1% FBS. Add the surface antibodies, vortex to mix, and incubate cells on ice in the dark for 20 minutes.
8.2.1. ECU: Talent  resuspends  the stained cells in 100μL of 1% FBS.
8.2.2. MED/CU: Talent adds a surface antibody to the cells, vortexes, and place the  cells on ice in the dark.

8.3. Wash the cells once, and resuspend the cells in 500μL of cold complemented  RPMI 1640 media. Then filter the cells through a Cell-Strainer cap into a 5mL Polystyrene Round-Bottom Tube. 
8.3.1. CU: Talent removes wash buffer, and resuspends the cell pellet in 500μL of cold complemented  RPMI 1640 media. 
8.3.2. MED/CU: Talent filters the cells through a Cell-Strainer cap into a 5mL Polystyrene Round-Bottom Tube. 

8.4. Next, add 200μL of complemented  RPMI 1640 media to  each collection tubes, keeping all tubes on ice during the sort. 
8.4.1. CU: Talent adds 200μL of complemented  RPMI 1640 media to  each collection tubes (on ice), 

8.5. Live sort the cell subsets of interest on an instrument located in a facility equipped for biohazardous material. 
8.5.1. MED/CU: Talent places cells  and collection tubes into FACS Aria II instrument.

8.6. Culture the sorted cells for the desired amount of time, following with Luminex and PCR analyses.
8.6.1. MED/CU: Talent places some labelled plates of sorted cells into the cell culture incubator.


9. Results: HIV-specific CD4 T cell effector function
9.1. In this experiment, CD8-depleted PBMCs stimulation with an HIV-1 Gag peptide pool results in a  median of 800-fold increase for IFN-γ production. The level of IFN-γ transcripts were increased more than three-fold after stimulation.  
9.1.1. LAB MEDIA: Figure 2A 
9.1.2. LAB MEDIA: Figure 2B 

9.2. In this in vitro analysis of  HIV-specific CD4 T cell function, results indicate a strong correlation between IFN-γ protein secretion and IFN-γ mRNA levels. 
9.2.1. LAB MEDIA: Figure 2C 

9.3. [bookmark: _GoBack]Interestingly, stimulation by the HIV-Gag peptide pool results in greater IFN-γ secretion than the  bacterial antigens of Tetanus toxoid.  Further results with IL-13 secretion indicate the different cytokine profiles of HIV and Tetanus-specific CD4 T cell responses. 
9.3.1. LAB MEDIA: Figure 2D 
9.3.2. LAB MEDIA: Figure 2D and E 

9.4.  Blockade of the PD-1 pathway generally does not have a significant impact on cytokine secretion without any antigen stimulation but enhances IFN-γ and IL-2 secretion when cells are stimulated with HIV-1 Gag peptide pools. 
9.4.1. LAB MEDIA: Figure 3A 

9.5. When CD3 cells are depleted from the PBMCs, there is no IFN-γ or IL-2 produced in response to antigen stimulation. These data indicate that secretion of IFN-γ and IL-2 is induced in response to HIV-specific, CD4 T cell and  antigen-specific stimulation. 
9.5.1. LAB MEDIA: Figure 3B

9.6. This experiment uses the demonstrated workflow using FACS-sorted, CD4 T cells to examine the impact of PD-1 blockade on IFN-γ and IL-2.
9.6.1.  LAB MEDIA: Figure 4A,B

9.7. A key advantage of this method is the capacity to evaluate how immunoregulatory molecules regulate the interplay of HIV-specific CD4 T cells with antigen presenting cells. 
9.7.1. LAB MEDIA: Figure 5A

9.8. Here the protocol was adapted to perform intracellular cytokine staining at 48 hours after stimulation.  Results show that monocytes are the primary source of IL-12 after stimulation with HIV-1 Gag peptide pools.
9.8.1. LAB MEDIA: Figure 5B.


INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj


10. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

10.1. Filippos Porichis: This in vitro experimental aproach enables researchers in the field of T cell immunology to explore the impact of immunoregualtory pathways in regulating effector function of antigen-specific T cells in human samples.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.


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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