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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No  
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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Steps 3.2 ; 4.2 ; 4.9; 5.2 ; 5.3 ; 5.8
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.) The single most difficult step is blood collection (step:3.2). Blood should be collected with particular care and for this purpose we need the expertise of a physician or a nurse.
E.  Will the filming need to take place in multiple locations? (Y/N) Yes If yes, how far apart are the locations? Same building, 3 floors (there is an elevator) and a few meters
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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to describe a straightforward method for the isolation of washed platelets from human blood followed by agonist-induced platelet aggregation measurements by turbidimetry. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)
1.1. Filippo Molica: This method can help answer key questions in the field of human platelet biology, such as the effects of Pannexin-1 inhibition on agonist-induced platelet aggregation [1-MED]. 
1.1.1. Filippo speaks toward camera, interview style.

1.2. Filippo Molica: The main advantage of this technique is that it is rapid and easy to perform while it allows reliable and reproducible monitoring of aggregation responses [1-MED]. 
1.2.1. Filippo speaks toward camera, interview style.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Pierre Fontana: Light transmission aggregometry is not only used for research purposes but is also used for the investigation of platelet function in patients with bleeding disorders. [1-MED]. 
1.3.1. Pierre speaks toward camera, interview style.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Central Ethics Committee at the University Hospitals of Geneva.
Protocol (read by voice talent at JoVE):

2. Buffer Preparation
2.1. To begin, dissolve 1.4 g of citric acid monohydrate, 2.5 g of trisodium citrate dihydrate and 2 g of anhydrous D(+)-glucose in distilled water to prepare 100 mL of an ACD solution with a pH of approximately 4.5 [1-WIDE-TXT].
2.1.1. Talent places a glass beaker with powdered substance on a lab bench and adds water using a cylinder, TEXT: ACD: acid-citrate-dextrose
2.2. Then, prepare Tyrode’s buffer by diluting 2.5 mL of stock solution 1 in a final volume of 50 mL of distilled water [1-MED-TXT]. Adjust the pH to 7.35 by adding 1N hydrogen chloride… [2-MED-over the shoulder] and filter-sterilize the solution using a 0.22-(m filter [3-CU].
2.2.1. Talent pipettes the solution to water, TEXT: See text protocol for details on stock solution composition.
2.2.2. Talent adds acid to the solution in a drop-wise manner while measuring the pH using a pH meter.

2.2.3. Show the solution being filtered.
2.3. Finally, add 5 mL of stock solution 1…, 1 mL of stock solution 2…, 2 mL of stock solution 3…, 0.5 mL of 1M HEPES, 1.8 mL of 200 g/L human serum albumin [1-MED] and 0.1 g of anhydrous D(+)-glucose to a final volume of 100 mL distilled water to prepare the TA buffer [2-CU-TXT].
2.3.1. Talent pipettes four different solutions into water in the order specified. Please show labeled containers in view, if possible. 
2.3.2. Talent adds powdered substance to the solution, TEXT: TA buffer: Tyrode’s albumin 0.35% buffer
Authors, please prepare the labeled containers in advance.
2.4. Using 1 N hydrogen chloride, adjust the pH to 7.35 [1-MED] and set the osmolarity to 295 mOsm/L with distilled water [2-MED-TXT]. 
2.4.1. Talent adds the acid in a drip-wise manner while measuring the pH. 
2.4.2. Talent adds water to the solution, while measuring osmolarity, TEXT: Keep TA buffer at 37 °C during the whole experiment.
3. Blood Collection
3.1. Fill 50 mL tubes with 1 volume of ACD anticoagulant per anticipated 6 volumes of blood to be collected [1-MED-over the shoulder].
3.1.1. Talent adds the solution to 1 to 2 50 mL tubes prepared in a tube rack. Make sure “ACD anticoagulant” label is visible.
3.2. Introduce a 19-gauge needle into an antecubital vein of a healthy donor [1-ECU-TXT]. Discard the initial 1 to 2 mL of the withdrawn blood as it may contain thrombin and tissue factor [2-CU], and collect the following 45 to 50 mL [3-MED].
3.2.1. Show how the needle is introduced into the vein, TEXT: The tourniquet may be loosened after the puncture.
3.2.2. Show the blood being collected to an empty tube.
3.2.3. Talent collects the blood into a 50 mL tube.
3.3. Gently invert the tube to mix the blood with the ACD solution [1-CU]. Then, incubate the sample in an oven at 37 °C for 10 min [2-MED-over the shoulder].
3.3.1. Show the tube with the collected blood being inverted.
3.3.2. Talent places the tube with the blood in a water bath, please show temperature settings, if possible.
4. Preparation of Human Washed Platelets
4.1. To prepare platelet rich plasma, transfer 5 mL aliquots of the collected blood into 15 mL tubes… [1-MED] and centrifuge the samples at 250 x g at 37°C for 13 min [2-MED-over the shoulder]. 
4.1.1. Talent pipettes blood samples into 15 mL tubes prepared in a tube rack. Show 1 to 2 tubes being filled.
4.1.2. Talent places the samples in a centrifuge. Please show centrifuge settings if possible.
4.2. When centrifuged, aspirate the top layer of the samples, avoiding any red and white blood cell contamination [1-CU]. Then, transfer the obtained platelet rich plasma into a new 15 mL tube [2-MED] and incubate it at 37 °C for 10 min [3-MED-over the shoulder-TXT].
4.2.1. Show the top layer being aspirated.

4.2.2. Talent adds the suspension into a 15 mL tube.
4.2.3. Talent places the tube in an oven. Please show temperature settings if possible, TEXT: 37 °C, 10 min
4.3. Centrifuge platelet rich plasma at 2200 x g for 12 min [1-MED].
4.3.1. Talent places the tube in a centrifuge. Please show centrifuge settings, if possible.
4.4. Next, remove the supernatant and, using a plastic Pasteur pipette, carefully resuspend the pellet in 10 mL of the TA buffer containing 2 µL/mL of heparin and 2.5 µL/mL of 25 (M prostacyclin (pronounced: praw-stah-SIGH-klin) in Tris-HCl buffer [1-CU-TXT]. Incubate the sample for 10 min at 37 °C [2-MED-TXT].
4.4.1. Show the pellet and how it is resuspended, TEXT: Heparin 2 µL/mL = 5000 U/mL
4.4.2. Talent places the samples in an oven, TEXT: 37 °C, 10 min 
4.5. Then, add 2.5 µL/mL of 25 (M prostacyclin… [1-CU] and centrifuge the sample at 1900 x g for 8 min [2-MED-TXT].
4.5.1. Show the solution being added to the sample. Please focus on the end of the pipette tip. 
4.5.2. Talent places the sample in a centrifuge. Please show the settings if possible. TEXT: 1900 x g, 8 min, low brake or no brake
4.6. After spinning, remove the supernatant… [1-CU] and, with a plastic Pasteur pipette, resuspend the pellet in 5 mL of the TA buffer containing 2.5 µL/mL of 25 (M prostacyclin [2-MED]. Incubate the platelets at 37°C for 10 min one more time [3-MED-over the shoulder].
4.6.1. Show how the supernatant is aspirated. Please make sure the pellet is in focus.
4.6.2. Talent resuspends the pellet with a Pasteur pipette.
4.6.3. Talent places the sample in an oven.
4.7. While the sample is being incubated, transfer 150 µL of the platelet suspension into a 1.5-mL tube… [1-CU] and count the platelets using an automated cell counter [2-MED].
4.7.1. Show the suspension being pipetted into a tube.
4.7.2. Talent operates the cell counter.
4.8. After incubation, add 2.5 µL/mL of 25 (M prostacyclin to the platelet suspension [1-MED] and immediately centrifuge the sample at 1900 x g for 8 min [2-MED-over the shoulder].
4.8.1. Talent pipettes the solution to the sample.
4.8.2. Talent places the sample in a centrifuge. Please show the centrifuge settings if possible.
4.9. Remove the supernatant and resuspend the pellet to achieve a density of 250,000 platelets/µL using an adequate volume of the TA buffer containing apyrase at 0.32 U/mL [1-CU-TXT].
4.9.1. Show the pellet and then how it is resuspended in a buffer, TEXT: 250,000 platelets/µL, 32 µL/mL of apyrase at 0.01 U/mL
4.10. Before the aggregometric measurements, incubate the cell suspension at 37 °C for at least 30 min [1-MED-TXT]. 
4.10.1. Talent places the solution in an oven, TEXT: Platelet preparation is stable for 5 to 8 h
5. Aggregometry
5.1. To proceed with aggregometry, dissolve fibrinogen in Tyrode’s buffer to obtain a 56 mg/mL solution [1-MED].
5.1.1. Talent adds the buffer to the vial containing fibrinogen.
5.2. Pipet 260 µL of the platelet suspension into glass cuvettes containing 10 µL of the fibrinogen solution and a magnetic stirring rod [1-CU]. Then, incubate the suspensions for 2 to 3 min at 37 °C in an incubation well within the aggregometer [2-MED-over the shoulder].
5.2.1. Show a cuvette with the solution and a magnetic rod and how the suspension is being added to the cuvette.

5.2.2. Talent places cuvettes with the samples in wells of an aggregometer.
5.3. Next, add 10 µL of a 2.8 mM Brilliant Blue FCF stock solution prepared in distilled water and pre-incubate the suspension at 37 °C for 7 min [1-MED].
5.3.1. Talent pipettes the blue solution into a cuvette placed in a well of the aggregometer.
5.4. To calibrate the aggregometer, prepare a cuvette containing a solution of 10 µL fibrinogen, 10 µL Brilliant Blue FCF solution and the TA buffer without platelets that corresponds to 100% aggregation [1-MED].
5.4.1. Talent pipettes the blue solution into a cuvette pre-filled with transparent solution.
5.5. Place the cuvette in an aggregometer channel with automatic stirring turned on [1-MED], indicate the experimental channel in the software controlling the apparatus, and measure the optical density of the solution [2-MED-over the shoulder].
5.5.1. Talent places the cuvette in a well of an aggregometer.
5.5.2. Show Talent indicating the channel and run the measurement in the software.
5.6. Then, under constant stirring conditions calibrate the aggregometer using a platelet sample with no agonist added, corresponding to 0% aggregation [1-MED-over the shoulder].
5.6.1. Show how Talents sets up and run the calibration.
5.7. Place the cuvette in the aggregometer [1-MED] and indicate the experimental channel in the software controlling the apparatus [2-MED-over the shoulder]. Wait for about 20 to 30 s to ensure no aggregation occurs [3-MED].
5.7.1. Talent places the cuvette in the aggregometer. Includes 5.7.2
5.7.2. Show how Talent indicates the channel. (Comment: This shot was added to step 5.7.1)
5.7.3.  Show the screen with the initially plotted curve. (Comment: This shot becomes 5.7.2)
5.8. Then, add 20 µL of the desired agonist into the cuvette [1-CU-TXT]. Immediately start recording aggregation data [2-MED-over the shoulder].
5.8.1. Show the solution being added to the cuvette, TEXT: Collagen: 1 µg/mL, Arachidonic acid: 75 µM
5.8.2. Talent initiates recording. Please show the view of the screen if possible.
5.9. Proceed with the read-out for 6 min and save the data when completed [1-MED-over the shoulder].
5.9.1. Show Talent looking at the curve being plotted in the software, please make sure the screen is in focus.
6. Results: Anti-Platelet Activity of Brilliant Blue FCF 
6.1. Presented here are the aggregation curves obtained for collagen-stimulated platelets [1-LM] that were incubated with either water [2-LM] or different concentrations of Brilliant Blue FCF [3-LM]. 
6.1.1. Figure 2A, 55525fig2.jpg: Show Figure 2A.

6.1.2. Figure 2A, 55525fig2.jpg: Highlight H2O curve.

6.1.3.  Figure 2A, 55525fig2.jpg: Highlight BB-FCF curves.
6.2. The low Brilliant Blue FCF concentration did not influence the platelet response to collagen [1-LM], while Brilliant Blue FCF at 1 mM completely abolished the collagen-induced platelet aggregation [2-LM].
6.2.1. Figure 2A & 2C, 55525fig2.jpg: Fig. 2A & Fig. 2C. 
6.2.2. Figure 2A & 2C, 55525fig2.jpg: Highlight BB-FCF 1 mM curve in Fig. 2A and “1” bar in the Figure 2C. 
6.3. Finally, the platelet-inhibiting activity of Brilliant Blue FCF [1-LM] was shown to be specific towards platelets activated by collagen stimulation [2-LM], whereas it did not influence the aggregation of platelets activated with arachidonic acid [3-LM], as demonstrated by 5 independent measures taken in healthy volunteers [4-LM].
6.3.1. Figure 2B & 2D, 55525fig2.jpg: Show graphs 2B and 2D. 
6.3.2. Figure 2B & 2D, 55525fig2.jpg: Emphasize graph 2B. 
6.3.3. Figure 2B & 2D, 55525fig2.jpg: Emphasize graph 2D.
6.3.4. Figure 2B & 2D, 55525fig2.jpg: Highlight legends in graphs 2B and 2D. 
7. Conclusion (said by authors on camera)
7.1. Filippo Molica: Once mastered, this technique can be done in 4 to 6 hours depending on the number of tests, if it is performed properly [1-MED].
7.1.1. Filippo speaks toward camera, interview style.

7.2. Filippo Molica: After watching this video, you should have a good understanding of how to perform turbidimetry-based aggregation tests on washed platelets isolated from human blood [1-MED].
7.2.1. Filippo speaks toward camera, interview style. (Video Editor: Shot 5.8.1 could be used in place of video of author here.)
7.3. Filippo Molica: Don't forget that working with human blood can be hazardous and particular precautions such as wearing protective gloves should always be taken while performing this procedure [1-MED]. 
7.3.1. Filippo speaks toward camera, interview style.

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.  

6.1 - 6.3 – 55525fig2.jpg – aggregation curves obtained for Brilliant Blue FCF-treated platelets
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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