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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N  (If you can record images/videos using your own camera/software, then mark 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) N If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
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 3.1, 3.2, 3.4, 4.3, 4.8, 4.9.
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 3.2. The most difficult step is transferring the platelet-rich plasma (PRP) to 1.5 mL microcentrifuge tubes. To ensure success we use extreme caution when collecting the PRP. We very carefully use a plastic transfer pipette to collect only the upper layer, leaving the buffy coat (the interface between plasma and erythrocytes) undisturbed.
E.  Will the filming need to take place in multiple locations? (Y/N) N If yes, how far apart are the locations?


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 determine how either a xenobiotic treatment or a disease state alters cellular metabolism. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dylan: This method can help answer key questions in the biomedical field, such as how does an applied toxin or a disease state affect cellular metabolism? Once this is known, our method has the potential to reveal whether some kind of intervention is able to correct the defect.
1.2. Dylan: The main advantage of this technique is that it does not rely on transformed cell lines, so it is likely to provide insights that are directly relevant to human health.   

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 Institutional Review Board (IRB) at The University of Pennsylvania.


Protocol (read by voice talent at JoVE):
2. Preparation of Buffers and 100X Stock Solutions
2.1. To begin this procedure [2.1.1-WIDE], prepare a 10 millimolar stock solution of rotenone in dimethyl sulfoxide [2.1.2-MED]. 
2.1.1. Talent approaches lab bench or fume hood with previously placed reagents and supplies for solution preparation.
2.1.2. *Film as written
2.2. Perform a serial dilution of the 10 millimolar rotenone stock solution to obtain solutions with rotenone concentrations ranging from 1 nanomolar to 100 micromolar [2.2.1-MED-over the shoulder-TXT]. 
2.2.1. *Film as written, TEXT: 1 nM to 100 μM.
2.3. Next, add 50 microliters of each stock solution to 5 milliliters of a previously prepared enriched Tyrode’s buffer solution [2.3.1-MED]…to prepare solutions with rotenone concentrations ranging from 10 picomolar to 1 micromolar [2.3.2-CU-TXT]. Add 50 microliters of DMSO to one of the buffer solution samples to serve as a vehicle control [2.3.3-MED-over the shoulder].  
2.3.1. *Film as written
2.3.2. Show labeled tubes as talent continues the sample preparation, TEXT: Tyrode’s buffer: 98 ml base Tyrode’s buffer, 1 ml 100X glucose, 1 ml 100X palmitic acid.
2.3.3. *Film as written
3. Platelet Isolation and Performing an Experiment
3.1. To isolate platelets from whole blood [3.1.1-WIDE], centrifuge whole blood samples at 175 x g for 15 minutes with no brakes [3.1.2-MED-TXT]. 
3.1.1. [bookmark: _GoBack]Talent approaches centrifuge with samples in hand. Misslated as 2.1.1
3.1.2. Talent places samples in centrifuge and turns it on, TEXT: 175 x g, 15 min.
3.2. When finished, transfer 1 milliliter of the upper platelet-rich plasma layer [3.2.1-CU]…to a 1.5 milliliter microcentrifuge tube [3.2.2-MED].
3.2.1. Talent removes plasma layer from one of the samples.
3.2.2. Talent adds plasma layer to the microcentrifuge tube.
3.3. Dylan: When transferring the platelet-rich plasma, great care must be taken not to disturb the buffy coat, so that the platelet pellet is not contaminated by lymphocytes.
3.3.1. Talent speaks toward the camera, interview style.
3.4. Centrifuge the platelet-rich plasma layer at 400 x g for 5 minutes [3.4.1-MED-over the shoulder-TXT]. Then, aspirate the supernatant [3.4.2-MED].
3.4.1. Talent at centrifuge inputs the settings and turns it on, TEXT: 400 x g, 5 min.
3.4.2. *Film as written
3.5. Using no fewer than three biological replicates for each condition, resuspend the platelet pellet in 1 milliliter of each previously prepared rotenone solution [3.5.1-CU].
3.5.1. One of the tubes containing the pellet as talent adds rotenone solution.  If possible, show this step for more than one sample.
3.6. Following this, incubate the resuspended platelets in a water-jacketed carbon dioxide incubator [3.6.1-WIDE]…set to 95 percent humidity and 5 percent carbon dioxide at 37 degrees Celsius for 1 hour [3.6.2-MED-TXT]. 
3.6.1. Talent approaches incubator with samples in hand.
3.6.2. Talent places samples in incubator, TEXT: 95% humidity, 5% CO2, 37 °C, 1 hr.
4. Quenching and CoA Extraction
4.1. At this point, pellet the platelets by centrifuging the samples at 3,000 x g for 3 minutes [4.1.1-WIDE-TXT].
4.1.1. Talent approaches centrifuge and places samples in it, TEXT: 3,000 x g, 3 min.
4.2. After aspirating the supernatant [4.2.1-MED], add the appropriate stable isotope-labeled internal standard [4.2.3-MED-over the shoulder-TXT].  Then, resuspend the platelets in 750 microliters of ice cold 10 percent trichloroacetic acid [4.2.2-CU].
4.2.1. Talent places samples on lab bench or in fume hood near trichloroacetic acid bottle.
Move step 4.2.3. above 4.2.2.
4.2.2. One of the samples as talent adds acid. If possible, show this step for more than one sample.
4.2.3. *Film as written, TEXT: To compare levels of CoA species, use 100 μl stable-isotope labeled CoA thioesters from yeast. 
4.3. Pulse-sonicate each sample 30 times with 0.5 second pulses [4.3.1-MED].
4.3.1. Talent briefly places one of the samples in the sonicator. If possible, show this step for more than one sample. 
4.4. Following centrifugation [4.4.1-WIDE-TXT], affix C18 solid-phase extraction columns to a vacuum manifold [4.4.2-MED]. 
4.4.1. Talent approaches fume hood containing vacuum manifold with samples in hand, TEXT: 16,000 x g, 10 min, 4 °C.
4.4.2. *Film as written
4.5. Condition the columns with 1 milliliter of methanol [4.5.1-MED-over the shoulder]. Then, equilibrate the columns with 1 milliliter of double distilled water [4.5.2-MED].  
4.5.1. *Film as written
4.5.2. *Film as written
4.6. Run the sample-derived supernatant through the columns [4.6.1-MED-over the shoulder]. When finished, wash the columns with 1 milliliter of water [4.6.2-MED].
4.6.1. *Film as written
4.6.2. *Film as written
4.7. Next, load 10 milliliter glass centrifuge tubes into the vacuum manifold to collect the elution fractions [4.7.1-MED-over the shoulder].
4.7.1. *Film as written
4.8. Elute the columns with 1 milliliter of 25 millimolar ammonium acetate in methanol [4.8.1-MED].
4.8.1. Talent adds ammonium acetate solution to columns, with ammonium acetate label in frame if possible.
4.9. After drying the eluate under nitrogen gas [4.9.1-MED-over the shoulder], resuspend the dried residues in 50 microliters of 5 percent 5-sulfosalicylic acid [4.9.2-CU]…and transfer the samples to HPLC vials for analysis [4.9.3-MED-TXT].
4.9.1. Talent removes nitrogen gas stream from centrifuge tubes.
4.9.2. One of the samples as talent adds acid. If possible, show this step for more than one sample.
4.9.3. Talent adds one of the samples to an HPLC vial. If possible, show this step for more than one sample, TEXT: 50 μl 5% 5-sulfosalicyclic acid.

5. Results: Analysis of Human Platelets to Study Mitochondrial Metabolism 
5.1. As previously reported in SH-SY5Y (pronounced S-H, S-Y-five-Y) cells, changes in relative levels of acyl-CoA (pronounced Ay-sull co-ay) thioesters in response to rotenone are hypothesized to result from the inhibition of complex I [5.1.1-LM]. Specifically, there is a dose dependent decrease in succinyl-CoA with a simultaneous increase in beta- hydroxybutyryl, while acetyl-CoA levels were unchanged [5.1.2-LM]. 
5.1.1. Worth Figure 2.pptx: Highlight lower right section of figure containing Mitochondrial Complex I and Rotenone.
5.1.2. Worth Figure 2.pptx: Highlight “Succinyl-CoA” when mentioned, “βHB-CoA” when beta-hydroxybutyryl is mentioned, and “Acetyl-CoA’ when mentioned.
5.2. The analysis of human platelets treated with rotenone reveals highly consistent results and provides a unique set of experimental data [5.2.1-LM]. It is important to note that this observation underscores the mitochondrial dependence of the response to rotenone, because platelets lack nuclei [5.2.2-LM].  
5.2.1. Worth Figure 3.pptx: If possible, show three graphs side-by-side.
5.2.2. Worth Figure 3.pptx

6. Conclusion (said by authors on camera)
6.1. Dylan: Following this procedure, other methods like metabolic tracing can be performed in order to answer additional questions like how does this treatment or this disease alter substrate utilization? If we identify a change in the levels of some downstream metabolite, why is it changing? Which specific step in the pathway is affected, and in what way?
6.2. Dylan: After watching this video, you should have a good understanding of how to isolate platelets from whole blood, perform a controlled ex vivo challenge, and extract the short chain acyl-CoA thioesters for LC/MS analysis.


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.  

Insert your media filenames here.

5.1.1 - Worth Figure 2.pptx – mitochondrial metabolic pathway highlighting the effect of rotenone 
5.1.2 - Worth Figure 3.pptx – effects of rotenone on acetyl-CoA, succinyl-CoA, and βHB-CoA


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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