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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include descriptions of software usage? N

C.  Which individual steps (not sections) of your protocol will viewers benefit most from having filmed? 2.3.-2.5. Making a malaria smear, changing parasite media, and gassing the parasite flask and 3.1.-3.4.s Collection of plasma and isolation of PBMCs

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Purification of PBMC from HIV+ donors (Step 6).  If you mess this up you have no experiment.
E. Will the filming need to take place in multiple locations? N

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Procedural Narrative:
The overall goal of the following experiment is to observe the innate immune response to malaria in a chronic HIV infection setting. (Intro) This is achieved by first culturing live P. falciparum parasites in human red blood cells. (P1) As a second step, peripheral blood mononuclear cells obtained from HIV+ (P2) and uninfected donors (P3) are co-cultured with the malaria parasite-infected red blood cells. (P4) Ultimately, flow cytometric analysis is used to assess the innate immune cell cytokine activity of people living with HIV compared to that of uninfected controls. (P5)
No image provided

(P1) show parasites (like RS2547) and red blood cells, then have parasites enter red blood cells 

(P2) Show outline of two humans, one with “HIV+ text” and one with “HIV-“ text, then have PBMC move out of HIV+ human into at least one well of 24 well plate with “HIV+” some kind of HIV+ label
(P3) Have PBMC move out of HIV- human into at least one well of 24 well plate labeled with HIV- in some way

(P4) Have human outlines disappear and have parasite-infected red blood cells appear and enter wells with PBMC in both HIV+ and HIV- 24 well plates
(P5) Finney and Serghides_JOVE_Figure_2.pdf
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Lena Serghides: This method can help answer key questions in the co-infection field, such as how does the presence of one infection, for example HIV, impact the immune responses to a second pathogen, like malaria?  

Protocol (read by voice talent at JoVE):
2. Parasite synchronization and preparation for co-culture
2.1. To synchronize the parasites, spin down the parasite culture [2.1.1.-WIDE-TXT] and lyse the trophozoite stage parasites in the pellet with 19 volumes of 37°C alanine solution at room temperature [2.1.2.-CU-TXT].
2.1.1. Talent placing tube(s) into centrifuge (TEXT: 5 min, 1000 x g, RT) 
2.1.2.  Shot of pellet if visible, then few seconds pellet being resuspended with alanine solution, with alanine solution container label visible in frame if possible (TEXT: 1 ml packed RBC:19 ml alanine solution)
2.2. After 15 minutes, spin down the cells in RPMI-zero 2 times [2.2.1.-MED-TXT], adjusting the hematocrit to 3% in RPMI-A after the second wash. 

2.2.1. Talent adding RPMI-zero to cells, with RPMI-zero container label in frame if possible (TEXT: See text for all media/reagent preparation details)

2.2.2. Shot of pellet if visible then few seconds pellet being resuspended, with RPMI-A container label visible in frame if possible

2.3. Then gas the flask [2.3.1.-MED] and return it to the 37°C incubator until the trophozoites reach a 5-10% parasitemia [2.3.2.-MED].

2.3.1. Few seconds Talent gassing flask

2.3.2. Talent adding flask to incubator

2.4. To calculate the parasitemia of the sample, dispense a 10 microliter sample from the blood layer onto a glass slide [2.4.1.-MED] and use a second glass slide to create a thin film of the blood [2.4.2.-CU].

2.4.1. Talent adding blood onto slide

2.4.2. Few seconds glass slide making thin film 

2.5. After the blood has dried [2.5.1.-CU], stain the slide using a Hema3 (Pronounce: HEE-mah-three) staining kit according to the manufacturer’s protocol [2.5.2.-MED].

2.5.1. Shot of dried blood on slide

2.5.2. Talent adding one stain to slide, with Hema3 kit and kit reagents visible in frame 

2.6. To calculate the total number of infected red blood cells, count 300 cells by light microscopy [2.6.1.-MED] and compare the number of dark purple stained parasitized erythrocytes [2.6.2.-LM] to the number light pink uninfected cells [2.6.3.-LM].

2.6.1. Few seconds Talent looking at slide on microscope

2.6.2. *To be provided by Authors: please indicate at least one purple cell

2.6.3. *To be provided by Authors: please indicate at least one pink cell

2.7. To determine the hematocrit, use a hemocytometer [2.7.1.-CU] to determine the number of red blood cells per ml of parasite culture [2.7.1.-BLACK TEXT ON WHITE BACKGROUND].

2.7.1. Cells being dispensed into hemocytometer entry well

2.7.2. Number of PfRBC = % parasitemia x total RBC/ml x ml of culture

2.8. Then spin down the parasite culture again [2.8.1.-CU] and resuspend the cells at 6 x 106 parasitized erythrocytes/ml in RPMI-S+ [2.8.2.-CU-TXT].
2.8.1. Tube(s) being placed into centrifuge bucket

2.8.2. Shot of pellet if visible, then few seconds cells being resuspended with RPMI-S+ container label visible in frame if possible (TEXT: Quantify hematocrit/prepare control uninfected RBC in same way)

3. Human peripheral blood mononuclear cell (PBMC) isolation
3.1. To isolate the human PBMC, dilute blood samples obtained from HIV+ or HIV- donors in an equal volume of cold DPBS [3.1.1.-WIDE].
3.1.1. Talent adding DPBS to at least one tube of blood  
3.2. Next, add 15 ml of room temperature Ficoll into a 50 ml tube for each 25 ml of blood-DPBS solution [3.2.1.-MED], followed by careful layering of up to 25 ml of the blood and DPBS solution with a sterile plastic transfer pipette [3.2.2.-CU].

3.2.1. Talent adding Ficoll to 50 ml tube labeled HIV+, with Ficoll container label visible in frame

3.2.2. Few seconds blood+PBS being layered onto Ficoll

3.3. Separate the cells by centrifugation [3.3.1.-MED-TXT] and then use a sterile plastic transfer pipette to collect the PBMC from the interface [3.3.2-CU].
3.3.1. Talent adding tube(s) to centrifuge (TEXT: 30 min, 600 x g, RT, no brake) 

3.3.2. Shot of separated layers, then few seconds PBMC layer being collected 

3.4. Transfer up to 20 ml aliquots of the PBMC into individual 50 ml tubes [3.4.1.-CU]. Then bring the total volume of each tube up to 50 ml with sterile cold DPBS [3.4.2.-CU].

3.4.1. Last few seconds PBMC being added up to 20 ml line on tube

3.4.2. Last few seconds DPBS being added up to 50 ml line on tube, with DPBS container label visible in frame

3.5. Now spin down the cells again [3.5.1.-CU-TXT] and resuspend the pellet in 50 ml of fresh, sterile DPBS for 2 more washes [3.5.2.-MED].

3.5.1. Tube(s) being added to centrifuge (TEXT: 10 min, 300 x g, 4°C, x3)

3.5.2. Talent adding DPBS to tube, with DPBS container label visible in frame
3.6. After the final wash, resuspend the cells in 10 ml of RPMI-S+ for counting [3.6.1.-CU] and then adjust the PBMC to a final concentration of 10 x 106 cells/ml in RPMI-S+ [3.6.1.-MED].
3.6.1. Shot of pellet if visible, then few seconds cells being resuspended in RPMI-S+, with RPMI-S+ container label visible in frame if possible

3.6.2. Talent adding RPMI-S+ to tube

4. Malaria/HIV co-infection culture and detection of malaria-specific immune responses
4.1. To set up the co-infection cultures, begin by seeding 1 x 106 of freshly isolated HIV+ and HIV- PBMC in 100 microliters of RPMI-S+ per well into a 24 well plate [4.1.1.-WIDE].
4.1.1. Few seconds Talent adding cells to plate
4.2. Bring the total volume of each well up to 500 microliters with 400 microliters of RPMI-S+ [4.2.1.-CU]. 
4.2.1. Few seconds one well being filled up to 500 microliters, with RPMI-S+ container label visible in frame if possible
4.3. Then, in triplicate and in a total volume of 500 microliters per well, add 3x106 uninfected red blood cells [4.3.1.-CU] or 3x106 parasitized red blood cells to the HIV-infected and HIV-uninfected cells [4.3.2.-CU]. 
4.3.1. Uninfected RBC being added to at least one well, with “Uninfected RBC” container label (or similar) visible in frame

4.3.2. PfRBC being added to at least one well, with “PfRBC” container label (or similar) visible in frame
4.4. [4.4.1-.CU] Place the co-infection plate in a cell culture incubator [4.4.2.-MED].
4.4.1. Shot of HIV- plate with labeled lid indicating at least HIV- but possibly also indicating PfRBC, media alone, ionomycin, uninfected RBC wells as appropriate 

4.4.2. Talent placing plate(s) into incubator

4.5. Then, after the appropriate experimental time period, pellet the cells [4.5.1.-CU-TXT] and collect 700 microliters of culture supernatant from each well [4.5.2.-CU].

4.5.1. Plate(s) being placed into centrifuge (TEXT: 3 min, 300 x g, RT) 
4.5.2. Few seconds supernatant being collected from at least one well
4.6. Centrifuge the supernatant to remove any debris [4.6.1.-CU-TXT]. 
4.6.1. Talent placing tube(s) into centrifuge bucket (TEXT: 5 min, 1000 x g, RT)
4.7. Then aliquot the samples as appropriate [4.7.1.-MED], label the tubes [4.7.2.-MED], and freeze them at -20°C for later analysis [4.7.3.-MED].
4.7.1. Talent adding at least one sample into the appropriate container, with other empty containers visible in frame

4.7.2. Few seconds Talent labeling one tube

4.7.3. Talent adding tubes to -20°C storage
5. Cell-specific cytokine production by PBMC co-cultured with P. falciparum infected RBC
5.1. Six to eight hours prior to cell-specific cytokine production analysis, treat the samples with 1 microliter of 1000X brefeldin A per well [5.1.1.-WIDE].
5.1.1. Few seconds Talent adding brefeldin A to at least one well 

5.2. At the end of the incubation, place the plate on ice for 15 minutes [5.2.1.-MED]. Then use vigorous pipetting to remove the cells from the bottom of the plate [5.2.2.-CU-TXT] and transfer them into labeled microcentrifuge tubes [5.2.2.-CU].
5.2.1. *Film as written

5.2.2. Few seconds one well being scraped (TEXT: Scrape to remove monocytes) 
5.2.3. Shot of one sample being dispensed into microcentrifuge with label visible 
5.3. Now spin down the cells [5.3.1.-MED] and resuspend the pellets in 500 microliters of flow cytometry buffer [5.3.2.-MED].
5.3.1. Talent adding tube(s) to centrifuge

5.3.2. Talent adding buffer to at least one tube, with buffer container label visible in frame if possible
5.4. Divide the cells up so that each sample has at least one tube for full antibody staining [5.4.1.-CU], one tube for fluorescent minus one control antibody staining [5.4.2.-CU], and one for the unstained flow cytometry control [5.4.3.-CU].
5.4.1. Cells being added to “full antibody staining” labeled tube or similar

5.4.2. Cells being added to “fluorescent minus one control antibody staining” labeled tube or similar

5.4.3. Cells being added to “unstained” labeled tube or similar
5.5. Then label the cells in 50 microliters of flow cytometry buffer with a pre-titrated concentration of fluorophore-conjugated antibodies to the desired cell surface markers [5.5.1.-CU-TXT] at 4°C and protected from light [5.5.2.-CU].

5.5.1. Antibody/buffer being added to at least one tube, with antibody container(s) visible in frame if possible (TEXT: e.g. CD56, CD3, gd, CD3, CD4, CD8, CD14) 

5.5.2. Few seconds tube(s) being covered

5.6. After 20 minutes, wash the samples in 1 ml of flow cytometry buffer [5.6.1.-MED] and add 100 microliters of cytofix-cytoperm solution to each tube [5.6.2.-MED]. 
5.6.1. Talent adding tube(s) to centrifuge bucket (TEXT: 5 min, 500 x g, 4°C or RT) 
5.6.2. Few seconds cytofix-cytoperm being added to at least one tube, with cytofix-cytoperm solution visible in frame
5.7. After 20 minutes at 4°C in the dark, wash the cells in 1 ml of permeabilization-wash buffer [5.7.1.-MED], spin down the cells, and resuspend the pellets in 100 microliters of permeabilization-wash buffer with a pre-titrated concentration of fluorophore-conjugated antibodies to the desired intracellular markers of interest [5.7.2.-MED].
5.7.1. Talent adding buffer to at least one tube, with a few other tubes already with buffer and with buffer container label visible in frame

Potentially add centrifuge step here, Many centrifuge steps were filmed. – e.g. can use 5.8.2
5.7.2. Talent adding buffer to a few tubes, with antibody/buffer container label visible in frame 

5.8. Incubate all of the tubes for 30 minutes at 4°C protected from light [5.8.1.-MED]. Then wash the samples in 1 ml of permeabilization-wash buffer per tube [5.8.2.-MED].
5.8.1. Talent placing tubes at 4°C OR Talent covering tubes

5.8.2. Talent adding tubes to centrifuge 

5.9. Finally, fix the pellets in 300 microliters of flow cytometry buffer supplemented with 1% paraformaldehyde for 15 minutes to neutralize the HIV before analysis by flow cytometry [5.9.1.-MED].
5.9.1. Talent adding PFA to a few tubes, with PFA container label visible in frame
6. Results: Representative IFNgamma production by Natural Killer T cells

6.1. In these graphs, the levels of IFNgamma production [6.1.1.-LM] from Natural Killer T cells in HIV+ [6.1.2.-LM] and HIV- individuals [6.1.3.-LM] exposed to parasitized red blood cells [6.1.4.-LM] or control, uninfected red blood cells are shown [6.1.5.-LM].
6.1.1. Finney and Serghides_JOVE_Figure_2.pdf: please add/animate/indicate black arrow and IFNgamma production text

6.1.2. Finney and Serghides_JOVE_Figure_2.pdf: please add/highlight/indicate top row of graphs
6.1.3. Finney and Serghides_JOVE_Figure_2.pdf: please add/highlight/indicate bottom row of graphs
6.1.4. Finney and Serghides_JOVE_Figure_2.pdf: please highlight/indicate right 2 columns of graphs
6.1.5. Finney and Serghides_JOVE_Figure_2.pdf: please highlight/indicate left 2 columns of graphs

6.2. Note the suppressed innate immune response to malarial infection observed for the HIV+ PBMC, as evidenced by their lack of IFNgamma production in the presence of the parasitized red blood cells [6.2.1.-LM], compared to the robust cytokine production exhibited by PBMC from HIV- individuals [6.2.2.-LM].

6.2.1. Finney and Serghides_JOVE_Figure_2.pdf: please outline/indicate grey gate/cells in grey gate in top right graph

6.2.2. Finney and Serghides_JOVE_Figure_2.pdf: please outline/indicate grey gate/cells in grey gate in bottom right graph
7. Conclusion (said by authors on camera)
7.1. Lena Serghides: Don't forget that working with HIV can be extremely hazardous and that precautions, such as performing all steps in a level 2 biosafety cabinet, wearing the appropriate personal safety equipment, and avoiding the use of glass, sharp objects or an aspirator, should always be taken while performing this procedure.   

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, .eps, 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.  

Finney and Serghides_JOVE_Figure_2.pdf
Authors: please submit malaria parasite image
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.
( 2013, Journal of Visualized Experiments


