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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.7., 2.8.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.7., 2.8.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Sirada Srihirun: This protocol addresses the potential use of platelets as highly-sensitive nitric oxide, or NO, sensors both in vitro and in vivo within the blood. 
1.2. Sirada Srihirun: Increased phosphorylated-vasodilator-stimulated phospho-, or P-VASP at serine 239 in platelets induced by NO has some advantages, including an ability to detect the presence of NO in nanomolar ranges. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at the NIH blood bank.
Protocol: (read by voice talent at JoVE)
2. Blood Sample Preparation and Deoxygenation
2.1. Within two hours of collecting 30-50 mL of whole blood from a healthy donor [1-WIDE-TXT] add 5 mL aliquots of the blood into the appropriate number of 15-mL conical tubes for centrifugation [2-MED-TXT] and use a plastic transfer pipette to carefully collect the platelet-rich plasma from the upper portion of the supernatants [3-CU]. 
2.1.1. Talent entering lab/approaching bench with tubes (TEXT: Collect into 3.8% sodium citrate tubes at 1:9 ratio or ACD tubes at 1:6 ratio)

2.1.2. Talent adding blood to tube(s) (TEXT: 10 min, 120 x g, RT)

2.1.3. Shot of layers, then PRP being collected

2.2. Pellet the plasma-rich platelets by a second centrifugation [1-MED-over the shoulder-TXT] and gently wash the pellets in 5 mL of CGS buffer [2-CU-TXT].

2.2.1. Talent adding tube(s) to centrifuge (TEXT: 10 min, 400 x g, RT)

2.2.2. Shot of pellet(s) if visible, then pellet being resuspended in CGS buffer, with CGS buffer container label visible in frame (TEXT: See text for all reagent preparation details)

2.3. At the end of the centrifugation, resuspend the pellets in 3 mL of modified Tyrode buffer for counting [1-MED] and adjust the density of the platelet suspensions to 3(108 cells/mL in fresh Tyrode buffer [2-CU].
2.3.1. Talent adding buffer to pellet, with buffer container visible in frame

2.3.2. Buffer being added to tube, with buffer container label and hemocytometer (if possible) visible in frame
2.4. Then incubate the platelet suspensions for 1 hour at 37 °C [1-MED].

2.4.1. Talent placing tube(s) at 37 °C
2.5. Meanwhile, collect the red blood cells from the plate-free plasma layers of the whole blood samples by centrifugation [1-MED-TXT] followed by four washes in 5 mL of PBS per wash [2-CU].

2.5.1. Talent adding tube(s) to centrifuge (TEXT: 10 min, 2500 x g, RT)

2.5.2. Shot of pellets, then PBS being added to tube, with PBS container label visible in frame

2.6. After the last wash, discard the supernatants [1-MED] and mix the red blood cells with 1 mL of the plasma-rich platelets at the appropriate experimental hematocrit in polypropylene bottles closed with rubber stoppers [2-CU-TXT].

2.6.1. Talent aspirating/discarding supernatant from one tube

2.6.2. RBC being added to 1 mL of PRP in bottle, with stopper visible in frame (TEXT: i.e. 0-40% hematocrit)

2.7. Insert a needle connected to a helium gas tank into each septa [1-MED] and insert 26-gauge needles to make gas outlets [2-CU].

2.7.1. Talent inserting needle into bottle

2.7.2. Needle being inserted to make gas outlet 

2.8. Then slowly swirl the bottles at room temperature [1-MED] and use an oximeter to measure the partial oxygen pressure for monitoring of the deoxygenation process [2-CU]. 
2.8.1. Talent swirling bottle

2.8.2. PO2 being measured with oximeter
2.9. Sirada Srihirun: “The rate of oxygen decrease is dependent on the helium flow rate and  the stirring speed. Therefore, the time of deoxygenation should be optimized before beginning an experiment, as it is highly-dependnet on the geometry of the experimental setup.” [1-MED-interview style]
2.9.1. Sirada Srihirun, speaking the above interview style (looking just off-camera)
3. Red Blood Cell (RBC) Nitrite Reduction and Vasodilator-Stimulated Phosphoprotein (VASP) Western Blotting
3.1. For red blood cell nitrite reduction, use a microsyringe to inject 40 microliters of nitrite through the septa [1-WIDE] into the deoxygenated samples of platelet-rich plasma and red blood cells to achieve a final concentration of 10 micromolar per 1 mL of sample [2-MED].
3.1.1. Talent loading syringe, with stock NaNO2 container visible in frame
3.1.2. Talent adding nitrite to bottle

3.2. Incubate the samples for at least 10 minutes at 37 °C [1-CU] and transfer 1 mL of each sample into a microcentrifuge tube for centrifugation [2-MED-TXT].
3.2.1. Sample being placed at 37 °C

3.2.2. Talent adding sample to tube (TEXT: 3 min, 200 x g, RT)

3.3. Transfer 300 microliters of platelet suspension from the upper portion of the supernatants into new microcentrifuge tubes [1-CU] and add acid citrate dextrose to each tube at a 1:9 ratio [2-CU].
3.3.1. Platelets being added to tube

3.3.2. ACD being added to tube, with ACD container label visible in frame

3.4. Centrifuge the platelets again [1-MED-over the shoulder-TXT] and resuspend the pellets in 80 microliters of ice-cold lysis buffer containing protease inhibitor cocktail three per tube [2-CU].

3.4.1. Talent adding tube(s) to centrifuge (TEXT: 4 min, 500 x g, RT)

3.4.2. Buffer bring added to tube, with buffer container label visible in frame

3.5. Next, load 15 micrograms of protein from each sample to into two separate 10% SDS-PAGE gels [1-CU] and run the gels at 120 volts for 1.3 hours [2-CU].

3.5.1. Gel being loaded

3.5.2. Shot of running gel 
3.6. At the end of the run, transfer the gels to individual nitrocellulose membranes [1-MED] and block any non-specific binding with an appropriate volume of 5% non-fat dry milk [2-CU].
3.6.1. Talent transferring gel to membrane

3.6.2. Non-fat dry milk being added to membrane
3.7. Incubate the membranes with the appropriate primary antibodies overnight at 4 °C [1-MED-TXT] followed by labeling with an appropriate secondary horseradish peroxidase antibody for 45 minutes at room temperature [2-CU].

3.7.1. Talent adding antibod(ies) to membrane, with antibody container visible in frame (TEXT: e.g. anti-P-VASPSer239, anti-VASP, and anti-GAPDH)
3.7.2. Secondary antibody being added to membrane, with secondary antibody container label visible in frame
3.8. Then expose the membranes with an imager [1-MED] and quantify the band density with an appropriate image analysis program [2-MED-over the shoulder]. 
3.8.1. Talent imaging membrane

3.8.2. Talent at computer, analyzing band density, with monitor visible in frame
4. Results: Representative Platelet-Based Nitric Oxide (NO) Detection
4.1. Healthy venous blood samples have partial oxygen pressure values between 50-80 mmHg [1-LM].
4.1.1. Figure 2A 1.psd: Video Editor: please emphasize time 0 data point

4.2. Deoxygenation by helium rapidly decreases the partial pressure of oxygen to 25 millimeters of mercury within 10 minutes [1-LM], with an increased deoxygenation time slightly further decreasing the partial oxygen pressure [2-LM].

4.2.1. Figure 2A 1.psd: Video Editor: please emphasize data line from 0 to 10 min

4.2.2. Figure 2A 1.psd: Video Editor: please emphasize data line from 10 to 50 min

4.3. Increased deoxygenation also leads to significantly increased levels of cell-free hemoglobin, however, as indicated by an increasingly red-colored plasma [1-LM] that is not associated with stirring, as indicated by a lack of hemolysis in unstirred samples [2-LM].

4.3.1. Figure 2B-C 1.psd: Video Editor: please subsequently emphasize Stirring with helium samples from left yellow to right red sample

4.3.2. Figure 2B-C 1.psd: Video Editor: please emphasize yellow Stirring without helium samples

4.4. The presence of red blood cells in the lysed samples decreases phosphorylated vasodilator-stimulated phosphoprotein [1-LM] and vasodilator-stimulated phosphoprotein expression levels as detected by Western blotting [2-LM].
4.4.1. Figure 3.tif: Video Editor: please emphasize P-VASP row of bands

4.4.2. Figure 3.tif: Video Editor: please emphasize VASP row of bands

4.5. Treatment with a short-lived nitric oxide donor increases phosphorylated vasodilator-stimulated phosphoprotein expression in platelets within 10 seconds of treatment [1-LM]. 
4.5.1. Figure 4.tif: Video Editor: please emphasize P-VASP 10 s band

4.6. Further, phosphorylated vasodilator-stimulated phosphoprotein remains detectable for up to 10 minutes after incubation with platelet-rich plasma [1-LM], indicating that there is sufficient time for separating the red blood cells from the platelets without affecting vasodilator-stimulated phosphoprotein phosphorylation [2-LM].
4.6.1. Figure 4.tif: Video Editor: please emphasize P-VASP bands from 30 s to 10 min
4.7. Nitrite also increases phosphorylated vasodilator-stimulated phosphoprotein in platelets in the presence of deoxygenated red blood cells [1-LM] in a hematocrit ratio-dependent manner [2-LM].

4.7.1. Figure 5 1.psd: Video Editor: please add/emphasize asterisks over black 25 mmHg data band
4.7.2. Figure 5 1.psd: Video Editor: please add/emphasize asterisks over 20 and 40% hematocrit data bands
5. Conclusion (said by authors on camera):
5.1. Sirada Srihirun: VASP is highly expressed in platelets and it is rapidly phosphorylated in the presence of NO. Therefore, this protocol provides a method for to studying the induction of NO by various physiological stimuli.
5.2. Sirada Srihirun: With this method, we have successfully used increased P-VASP in platelets as a marker for NO generation by inhaled nitrite in vivo. 
5.3. Sirada Srihirun: Don't forget that working with platelets, which are biological specimens, should always be performed using the appropriate personal protection equipment.     
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Figure 5 1.psd

Figure 2B-C 1.psd

Figure 2A 1.psd
Figure 3.tif

Figure 4.tif

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 in the email accompanying the finalized script.
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