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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___
1. Preparation of platelet rich plasma (PRP)
2. Plasmagel flotation
3. Clumping assay 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Clumping assay is not difficult but it requires careful preparation. Both the number of platelets and pasitized red blood cells (pRBC) need to be standardized before the assay 

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 procedure  offers some standardised guidelines to perform platelet-mediated clumping assays of clinical or laboratory Plasmodium falciparum isolates (Intro). First collect blood from an infected patient, and harvesting parasitised erythrocytes by centrifugation (Schematic figure: Upper line, first three). Then culture and purify the asexual mature stages (Upper line, third and fourth). Next, collect blood from a healthy donor (Schematic figure: Lower line, first and second) in order to prepare and standardise the platelet rich plasma by centrifugation (Schematic figure: then add third). Combine both the platelets and the parasitised erythrocytes for the clumping assay (Schematic figure: show the last cells from upper and lower lines, then mix and generate clumping assay box). Results from immunofluorescence microscopy can show  P. falciparum clumps mediated by platelets (Schematic figure: microscope & figure 2).


   


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. Dumizulu Tembo: This technique is specifically designed to examine the clumping phenotype in fresh clinical isolates of Plasmodium falciparum in a limited resource setting.   
1.2. Dumizulu Tembo:: Minimal variations in experimental procedures have been reported to greatly influence the outcome of clumping assays in the field.  
1.3. Dumizulu Tembo: A clear, easy to follow protocol adapted to resource-poor settings was therefore needed to standardise the procedure across malaria-endemic field sites with different transmission settings.


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.  Preparing platelet-rich plasma (PRP) and platelet-poor plasma (PPP)
2.1. In a sodium citrate vacutainer, collect approximately 5 mL of whole blood from a malaria naive host or 2.5 mL of blood from CM or SM malaria patients.
{COMMENT: Due to tight regulations about human specimen collection at LSTM I was not able to demonstrate the blood collection. Therefore blood was collected elsewhere using sodium citrate as an anti-coagulant}

2.1.1. MED/CU: Approximately 2.5 mL of blood is collected in sodium citrate vacutainers 
{COMMENT: To make this believable and true only show the blood already in the sodium citrate tubes. Otherwise blood transfer between tubes without anti-coagulant is high risk for clotting}

2.2. Centrifuge the whole blood at 250 x g for 10 minutes at room temperature. Then carefully transfer the cloudy supernatant in a clean 15 mL tube. 

2.2.1. MED/CU: Talent places the blood samples in a centrifuge (show settings: 250 x g for 10 minutes at room temperature). {COMMENT: Unfortunately the centrifuge speed could only be adjusted by 100 intervals therefore could not adjust it to 250g so I ended up spinning at 300g which is slightly high for this step. If the 300g could be photoshoped to 250g that would be great} [Can the shot be cut to avoid showing the speed? Or TEXT saying “250 x g, 10 min, RT” be placed over the speed?]
2.2.2. CU: Talent carefully transfers the cloudy supernatant in a clean 15 mL tube. 

2.3. Talent: Remember that platelets are easily activated by temperature variations and physical shocks!
2.3.1. Interview style.

2.4. Enumerate the PRP suspension using a Neubauer’s haematocytometer, and adjust to desired concentration with PBS.
2.4.1. ECU:: Talent loads PRP suspension in Neubauer’s haematocytometer.
2.4.2. MED/CU Talent adilutes PRP samples with PBS [show labels on tube:  >300 x 103 platelets/µL for healthy donors, and <150 x 103 platelets/µL from CM and SM patients).  

2.5. To obtain platelet-poor plasma, pellet the majority of platelets from a portion of the PRP fraction by centrifugation at 1,500 x g for 10 minutes.
2.5.1. MED/CU: Talent removes samples from centrifuge (show pellet size and sample volume).

2.6. Store  PRP and PPP fractions at 4°C for up to 8 to 10 days, ideally using fresh platelets for the clumping assay. 
2.6.1. MED/CU: Talent places PRP and PPP fractions at 4°C.

3. Parasite culture
3.1. Wash the pelleted peripheral red blood cells three times with 5-10 mL RPMI 1640 [Text over video:  370-430 x g for 5 mins].
3.1.1. Med/CU: Talent adds 5-10 mL RPMI 1640 to the pelleted peripheral red blood cells.

3.2. ,In a culture flask, supplement pRBC with standard malaria culture medium and fresh uninfected red blood cells to achieve a 5% haematocrit  
3.2.1. MED/CU: Talent supplements pRBC with standard malaria culture medium and  seeds mixture intoa culture flask 
3.2.2. ECU: Talent adds fresh uninfected red blood cells 

3.3. Permeate the culture flasks with a mixture of 92.5% nitrogen, 2.5% oxygen and 5% carbon dioxide. Then seal, and culture. 
3.3.1. MED/CU: Talent permeates the culture flasks the gas mixture .
3.3.2. ECU: Talent closes flask. 
3.3.3. MED: Talent places  the flask in incubator.

3.4. For mature parasites  from patient pRBCs, incubate the culture flask for 24 to 36 hours in a 37°C incubator at 5% CO2 .  
3.4.1. MED/CU: Talent places patients’s pRBC culture flask in a cell culture  incubator  (show label on flask: Patient number etc)

4. Thin blood film slide preparation
4.1. Place approximately 10-15 µL of blood on one end of a frosted glass slide resting on a flat surface. Touch the drop of blood with the edge of a second slide until the blood is evenly spread across the edge of the second slide.
4.1.1. ECU: Talent places 10 µL of blood on one end of a frosted glass slide resting on a flat surface.
4.1.2. CU: Talent  touches the drop of blood with the edge of a second slide until the blood is evenly spread across the edge of the second slide.

4.2. While holding the second slide at a 45° angle, quickly but gently, without exerting too much pressure on the first slide, evenly spread the blood across the first slide. Then air dry the thin film of blood.  
4.2.1. CU/ECU: While holding the second slide at a 45° angle,Talent quickly but gently, without exerting too much pressure on the first slide, evenly spreads the blood across the first slide. 
4.2.2. CU: Talent poisitons slides to air dry.  

4.3. Dehydrate the specimen area with methanol for 10 seconds.  Then air dry. 
4.3.1. MED/CU: Talent completely covers sample area with methanol  and leave slide for 10 seconds. 
4.3.2. ECU: Talent removes slide and places to air dry. 

4.4. Next immerse the specimen with 2% Giemsa stain for at least 10 minutes.  Rinse extensively until the water runs clear and  air dry. 
4.4.1. CU: Talent completely immerses specimen area with 2% Giemsa stain.
4.4.2. ECU: Talent  rinses the samples slide with water  (if possible show water runs clear)
4.4.3. MED: Talent places slides to air dry. 

4.5. Examine the samples under a  100x oil emulsion lens on a light microscope.
4.5.1. MED/CU: Talent switches to a 100x oil emulsion lens with the sample slide under on a light microscope.

4.6. Next, purify and synchronize the mature P.falciparum pRBC as described in the text protocol.
4.6.1. ECU: Talent labels  a sample prep  as  pure synchronizedm mature P.falciparum pRBC 

5. Plasmagel flotation
5.1. Transfer the culture to a clean sterile 15 mL tube. Pellet the cells by centrifugation at room temperature at 370 x g for 5 minutes. 
5.1.1. MED: Talent transfers the culture to a clean sterile 15 mL tube. 
5.1.2. CU: Talent removes the cells from  centrifuge 

5.2. Now carefully aspirate the supernatant without disturbing the pellet. Then resuspend the cells in such a way that one-half of the total volume is Gelofusine, three-thirds of the second half is protein-free medium and two-thirds of the second half is pRBCs.
5.2.1. ECU: Talent carefully aspirates the supernatant without disturbing the pellet. 
5.2.2. CU: Talent resuspends the cells in appropriate  volume of Gelofusine and protein-free medium (show reagent labels).

5.3. Transfer the suspension to a sterile 15 mL tube and incubate for 15 to 20 minutes in a 37°C incubator until a clear demarcation forms between upper and lower levels.
5.3.1. MED: Talent transfers the suspension to a sterile 15 mL tube.
5.3.2. CU: Talent places tube in a 37°C incubator.
5.3.3. ECU: Talent indicates a clear demarcation  between upper and lower levels.

5.4. Carefully transfer the upper layer to a fresh sterile 15 mL tube and add 10 mL of fresh RPMI. Centrifuge at 370-430 x g for 5 minutes. Then carefully discard the supernatant.
5.4.1. ECU: Talent carefully transfers the upper layer to a fresh sterile 15 mL tube.
5.4.2. CU: Talent adds 10 mL of fresh RPMI. 
5.4.3. MED: Talent starts centrifuge. at  400 x g for 5 minutes.
5.4.4. CU: Talent carefully discards the supernatant.

5.5. Now assess parasitaemia and developmental stage by thin blood smear and examine under a light microscope as described earlier.
5.5.1. MED/CU: Talent starts a thin blood smear.

6. Clumping assay
6.1. Adjust the pRBC suspension obtained after plasmagel flotation to 1 x 108 pRBC/µL.
6.1.1. MED/CU: Talent dilutes the pRBC suspension obtained after plasmagel flotation (show label on tube: 1 x 108 pRBC/µL)

6.2. In a fresh 1.5 mL tube, resuspend pRBC at 5% hematocrit, acridine orange or ethidium bromide at 20 µg/mL final concentration and PRP at 10% of the total volume [Text over video: 20 platelets: 1 pRBC].  
6.2.1. CU/ECU: In a fresh 1.5 mL tube, Talent resuspends pRBC at 5% hematocrit, ethidium bromide and PRP at 10% of the total volume (show reagent labels)

6.3. Similarly, prepare the following controls: uninfected red blood cells and PRP, and pRBC with PPP to ascertain the role of platelets in the pRBCs clumping.
6.3.1. MED/CU: Talent adds uninfected red blood cells and PRP (show label of control tube) 
6.3.2. ECU: Talent adds  pRBC with PPP (show label of control tube)

6.4. [bookmark: _GoBack]Now transfer the suspension to a 2 mL screw-cap vial.  Place the vial under gentle agitation by rolling at 10-12 rpm at room temperature,  sampling at 15-20 minute intervals for a total of 120 minutes.
6.4.1. CU: Talent transfers the suspension to a 2 mL conical screw-cap vial.  
6.4.2. MED: Talent places the vial on roller at 10-12 rpm at room temperature, 
6.4.3. MED-over-the-shoulder: Talent removes sample. (show label on tube for time point)

6.5. To check for clump formation, pipet 10 µL of the sample on a glass slide, cover with a glass slip to examine under fluorescence. 

6.5.1. ECU: Talent pipettes 10 µL of sample on a glass slide and  covers with a glass slip.


6.6. Talent: A clump is considered as an aggregate of three or more infected erythrocytes.
6.6.1. Interview style.


7. Results: Platelet-mediated clump assay 
7.1. This experiment assayed approximately 70% mature stages of P. falciparum after enrichment by plasmagel flotation. 
7.1.1. LAB MEDIA: Figure 2.

7.2. Clumps are easily spotted under the microscope as under normal light they appear as cell aggregates and under fluorescence as spots of green or red when stained with acridine orange or ethidium bromide dyes, respectively.
7.2.1.  LAB MEDIA:  Figure 2 (30 minute time point using acridine orange). 

7.3. The clump size significantly increases to an average of >15 pRBC/clumps after incubation for 120 minutes with some clumps containing numerous pRBC/clump that could not be visually counted.  
7.3.1. LAB MEDIA: Figure 2 (120 minute time point) 

7.4. The frequency of the clumping phenotype is calculated as the number of infected cells present in clumps/1,000 infected cells, counted in duplicate assays.  
7.4.1. LAB MEDIA: Figure 2 A and B.


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


8. 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.

8.1. Dumizulu Tembo: After watching this video, you should have a good understanding of how to perform a P. falciparum platelet mediated clumping. 
8.2. Dumizulu Tembo: Be careful not to activate the platelets with jerky moves and temperature variations. 
8.3. Dumizulu Tembo: This assay can also be applied to explore the platelet-mediated clumping phenotype in severe malaria.

       

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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