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Authors, please fill out the unanswered questions below.  
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? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 
Step 2.7-2.8
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) 
Step 2.7-2.8

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Sirada Srihirun: Direct measurement of NO is very challenging due to its high reactivity with limits half-life. This protocol addresses a potential use of platelets as a highly sensitive NO sensor both in vitro and in vivo in blood and possibly other situations. 
1.2. Sirada Srihirun: Increased P-VASP at serine 239 in platelets induced by NO has some advantages including highly sensitivity with capability to detect the presence of NO in nanomole range and easy to quantify by standard western blot technique. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.3. Author Name: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  

1.4. Author Name: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.

1.5. Author Name: Generally, individuals new to this method will struggle because ______________.

1.6. Author Name: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.7. to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.7. ** Sirada Srihirun: I am a post-doc in Dr Schechter’s laboratory and I will be demonstrating the procedure. (Add additional mention of demonstrators as necessary). 
1.7.1. Interview style: Author saying the above 

1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body 
NIH blood bank (IRB approved protocol:99-CC-0168. 

Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
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
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
OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
Sirada Srihirun, Step 2.7-2.8: In our experiment, 10 minutes of deoxygenation decreases pO2 to 25 mmHg which is required for nitrite reduction by RBCs. Rate of oxygen decrease is dependent on flow rate of helium and stirring speed. Continuing deoxygenation did further reduce pO2 to 10 mmHg; however, it led to increased hemolysis and increased in cell-free hemoglobin. Therefore, time of deoxygenation needs to be determined by trial, as it highly depends on the geometry of the experimental setup. 
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. Authors: please upload the graph from Figure 2A through the submission link as its own .ai or .psd file without the A label: 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 increased deoxygenation time slightly further decreasing the partial oxygen pressure [2-LM].

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

4.2.2. Figure 2A: 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. Authors: please upload the images from Figure 2B and 2C through the submission link together in a new .ai or .psd file without the B or C labels: Video Editor: please subsequently emphasize Stirring with helium samples from left yellow to right red sample

4.3.2. Figure 2BC: 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 there is sufficient time for separating the red blood cells out of 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. Authors: please upload the band images and graphs from Figure 5 through the submission link together in a new .ai or .psd file without the asterisks or A or B labels: Video Editor: please add asterisks over black 25 mmHg data band
4.7.2. Figure 5: Video Editor: please add asterisks over 20 and 40% hematocrit data bands
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure 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. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
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 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

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.


     45678_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 

    45678_ Figure3.tif

5.4  Conversely, some of the embryos injected with the mRNA exhibit cyclopia   

           45678_ 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?status=a3603k
5. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

5.1. Sirada Srihirun: Since VASP is highly expressed in platelets and it is rapidly phosphorylated in the presence of NO. Therefore, this protocol provides a possibility to study NO generation by various physiological stimuli.
5.2. Sirada Srihirun: We 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 be done with precaution.    

6. The fact that VASP protein is highly expressed in platelets and that it is rapidly phosphorylated when NO is present leads to a unique opportunity to use this pathway to directly detect NO presence in blood. 
7. Increased P-VASPSer239 in platelets was successfully used as a sensor for NO generation by inhaled nitrite in vivo6
8. Therefore, this protocol provides a possibility to study NO generation in blood at various physiological stimuli, such as during blood coagulation cascade, increased sheer stress or increased inflammation.
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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. 
Insert the filenames of all the media to be included into the video 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 in the email accompanying the finalized script.

�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Authors: Do you want to demonstrate the blood being drawn or do you want to start with the blood already collected?





�We would like to start with blood already collected. 


�Authors: We leave all reagent preparation details for the text only portion of the paper unless there is an important visualization step.


�OK, that’s fine.


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.


�We are uploading it.
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