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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  
Can you record movies/images using your own microscope camera? (Y/N)_____NA____  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 
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.) ___________________________________________
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.) __2.1, 2.2, 3.2, 3.5, _________________________
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? (Y/N) ___Y____ If yes, how far apart are the locations? ______Same building, 10 minute walk______________________________________

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. 

Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

	(Videographer Comment: Don’t use the first interview shots with ‘upmc’ in the background on one of the buildings")
1.1. Michael Passineau: This method can help answer key questions in the field of pulmonary vascular research, such as the molecular pathomechanisms of intimal proliferation in pulmonary hypertension [1-INT].
1.1.1. Michael Passineau says the statement above in an interview-style shot, looking slightly off-camera.
1.2. Michael Passineau: The main advantage of this technique is that it provides a minute cellular biopsy of the pulmonary endothelium without additional risk to the patient [1-INT].
1.2.1. Michael Passineau says the statement above in an interview-style shot, looking slightly off-camera.
Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Michael Passineau: Demonstrating the procedure will be Ms. Reina Perez, our clinical coordinator, and Dr. Phillip Gallo, who is the manager of my laboratory. 
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. All studies described in this article were approved by the Institutional Review Board of the Allegheny Health Network. All patients provided informed consent before the administration of sedative agents and were de-identified by being assigned a study number.  Samples are identified only by study number during processing.

Protocol: (read by voice talent at JoVE)
Videographer: Everything in this protocol will be done either directly on ice, or using pre-chilled solutions. Ensure that this is clear visually in every shot.
All of Section 3 (Cell Harvest) will be performed entirely in a laminar flow hood. Ensure that this is clear visually in every shot.
(Editor: The videographer stated that they were unable to slate in the OR. I’m unsure if they audio-slated or not)

2. Bedside Collection
2.1. After the catheter is withdrawn from the sheath [1-MED], immediately immerse it in a 50 mL centrifuge tube containing 40 mL of chilled, sterile saline [2-MED]. Swirl the catheter several times to remove any blood [3-CU], and flush the line if necessary to remove the blood retained within it [4-MED].
2.1.1. Establishing shot of the talent the work area. Alternatively, film a shot of the catheter being withdrawn.
2.1.2. Talent immerses the catheter in a 50 mL centrifuge tube containing 40 mL of chilled, sterile saline.
2.1.3. Close up as the talent swirls the catheter (in the tube of saline) several times. Alternatively, film a MED shot swirling the catheter.
2.1.4. Close up of the line as the talent flushes it (especially if there is blood present that needs to be flushed). Alternatively, film a MED shot of the talent flushing the line.
2.2. Cut off the distal 5 cm of the catheter tip, and allow it to fall into the centrifuge tube [1-CU]. Use forceps to immediately remove the tip, and transfer it to a 15 mL centrifuge tube containing 15 mL of endothelial cell growth medium [2-MED].
2.2.1. Close up as the talent cuts off the distal 5 cm of the catheter tip and lets it fall into the centrifuge tube.
2.2.2. Talent uses forceps to remove the catheter tip from the tube, and transfer it to a 15 mL centrifuge tube containing 15 mL of endothelial cell growth medium.
2.3. Reina Perez: It is critical that the balloon stays immersed in the medium, so make sure there in minimal headspace in the 15 mL tube by filling it completely with endothelial cell growth medium.
2.3.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.
2.4. Next, seal the tube [1-CU]. Place the tube on ice [2-MED], and transfer it to the lab [3-MED]. Either process the sample immediately, or pack the sample on wet ice for overnight shipping to the laboratory where processing will occur [4-MED-TXT].
2.4.1. Close up as the talent seals the tube.
2.4.2. Talent places the tube on ice. 
2.4.3. Talent transfers the ice bucket (containing the tube) to the lab.
2.4.4. Talent packs a sample on wet ice for shipping. TEXT: Recommendation: Process catheter tip immediately where it was collected.
3. Cell Harvest
3.1. First, add 5 mL of cell detachment solution to a clean 15 mL centrifuge tube [1-MED]. Place this tube on ice [2-MED]. Using a 1 mL syringe, draw 1 mL of endothelial cell media from what remains in the bedside collection tube [3-CU].
3.1.1. Talent, in a laminar flow hood, adds 5 mL of cell detachment solution to a clean 15 mL centrifuge tube.
3.1.2. Talent places the tube on ice.
3.1.3. Talent uses a 1 mL syringe to draw 1 mL of endothelial cell media from what remains in the bedside collection tube.
3.2. Carefully insert the needle of the 1 mL syringe into the “white” hole opposite of the guide wire [1-CU]. Place the catheter tip into the 15 mL centrifuge tube that contains the cell detachment solution [2-MED].
3.2.1. Close up of the needle being inserted into  the “white” hole opposite of the guide wire.
3.2.2. Talent places the catheter tip into the 15 mL centrifuge tube that contains the cell detachment solution.
3.3. Inflate the balloon with approximately 200 µL of media, being careful not to burst it [1-MED/CU]. Place the tube on ice [2-MED], and let the catheter sit in the cell detachment solution, for 5 minutes, with the balloon inflated [3-CU-TXT].
3.3.1. Talent inflates the balloon with media. Film this as either CU or MED, whatever captures the action best.
3.3.2. Talent places the tube on ice.
3.3.3. Close up of the tube as it since in the ice. TEXT: It is acceptable if the balloon deflates.
3.4. After this, pour the contents of the tube into a 100 mm dish [1-MED] – making sure that the balloon is placed in this puddle of cell detachment solution [2-CU].
3.4.1. Talent pours the contents of the tube into a 100 mm dish.
3.4.2. Close up of the dish, showing that the balloon is in this puddle of cell detachment solution.
3.5. Using a cell scraper, scrape the inflated balloon [1-MED]. Focus on the “poles” of the balloon where it meets the catheter. Make sure that the scraper contacts the entire surface of the balloon at least twice [2-CU], and rinse cell scraper in the puddle cell detachment solution periodically [3-CU].
3.5.1. Talent uses a cell scraper to scrape the inflated balloon.
3.5.2. Close up as the talent scrapes the balloon – showing that the scraping focuses on the “poles”.
3.5.3. Close up as the talent rinses the cell scraper in the puddle cell detachment solution periodically. Alternatively, this can be filmed as a MED shot.
3.6. Deflate the balloon [1-CU], and scrape it with a brushing motion [2-MED]. Then, rinse the cell scraper in the puddle of cell detachment solution [3-MED]. Discard the catheter tip, the needle, and the cell scraper into an appropriate waste container [4-MED].
3.6.1. Close up of the balloon as it is deflated.
3.6.2. Talent scrapes the balloon with a brushing motion.
3.6.3. Talent rinses the cell scraper in the puddle of cell detachment solution.
3.6.4. Talent discards the catheter tip, needle, and cell scraper into a waste container.
3.7. Pour the cell detachment solution that contains the cell harvest into a 50 mL centrifuge tube [1-MED]. Shake the collection tube [2-MED], and pour the remaining media from it into the collected sample as well [3-MED].
3.7.1. Talent pours the cell detachment solution that contains the cell harvest into a 50 mL centrifuge tube.
3.7.2. Talent shakes the collection tube.
3.7.3. Talent pours the remaining media from the collection tube into the collected sample.
3.8. Centrifuge the sample at 650 x g and 4 °C for 10 minutes [1-MED-TXT]. Aspirate the media – being careful to not disturb or aspirate the pellet [2-CU].
3.8.1. Talent places the tube into a centrifuge, and then closes the centrifuge lid. TEXT: Careful: The pellet may not be visible. Editor: Keep this text overlay up for all of 3.8
3.8.2. Close up as the talent aspirates the media. Alternatively, film the talent performing this action as a MED shot.
4. Cell Purification
4.1. Re-suspend the pellet in 1 mL of chilled red blood cell lysis solution [1-MED], and transfer this suspension to a 1.5 microcentrifuge tube [2-MED]. Gently rock the tube at 4 °C for 10 minutes [3-MED].
4.1.1. Talent re-suspends the pellet with chilled red blood cell lysis solution.
4.1.2. Talent transfers the suspension to a 1.5 microcentrifuge tube.
4.1.3. Talent places the tube in a rocker in a refrigerator/incubator at 4 °C.
4.2. Centrifuge the tube at 500 x g and 4 °C for 5 minutes [1-MED]. Then, aspirate the red blood cell lysis solution [2-MED].
4.2.1. Talent places the tube in a centrifuge, and then closes the centrifuge lid.
4.2.2. Talent aspirates the red blood cell lysis solution from the tube.
4.3. Re-suspend the pellet in a solution containing PBS, FcR blocker, and anti-human CD146 microbeads [1-MED-TXT]. Incubate at 4 °C for 15 minutes [2-MED].
4.3.1. Talent re-suspends the pellet in the mentioned solution. TEXT: PBS: 60 µL; FcR blocker: 20 µL; Microbeads: 20 µL.
4.3.2. Talent transfers the tube to a refrigerator at 4 °C.
4.4. Add 1 mL of chilled PBS [1-MED], centrifuge at 500 x g and 4 °C for 5 minutes [2-MED]. Aspirate the supernatant and re-suspend the pellet in 1 mL of chilled PBS [3-MED].
4.4.1. Talent adds chilled PBS to the tube.
4.4.2. Talent places the tube into a centrifuge, and then closes the centrifuge lid.
4.4.3. Talent re-suspends the pellet in chilled PBS. The supernatant should be aspirated before this shot.
4.5. Next, place a magnetic LS column on a magnetic rack at room temperature [1-MED-TXT]. Prime the column by adding 1 mL of PBS and allowing the entire volume to flow through [2-MED]. Discard the flow-through [3-MED].
4.5.1. Talent places a magnetic LS column on a magnetic rack. TEXT: See text for details on column and rack.
4.5.2. Talent adds PBS to the column.
4.5.3. Talent discards the flow-through.
4.6. Load the sample on the magnetic column, and discard the flow-through [1-MED]. Wash the column 3 times – using 3 mL of chilled PBS for each wash [2-MED]. Discard all of this flow-through [3-MED].
4.6.1. Talent loads the sample onto the magnetic column.
4.6.2. Talent washes the column with chilled PBS.
4.6.3. Talent discards the flow-through.
4.7. Then, add 3 mL of chilled PBS to a 15 mL centrifuge tube [1-MED]. Remove the magnet column from the rack [2-MED], and pour the PBS from the tube into the column [3-MED].
4.7.1. Talent adds chilled PBS to a 15 mL centrifuge tube.
4.7.2. Talent removes the magnet column from the rack.
4.7.3. Talent pours the PBS from the tube into the column.
4.8. Quickly place the column into the centrifuge tube to catch the flow-through [1-MED/CU]. Immediately plunge with the plunger supplied with the column [2-MED]. The sample is now purified, and ready for fixation, staining, or culture [3-CU].
4.8.1. Talent places the column into the centrifuge tube. Film this as close to the action as possible while still capturing the complete action.
4.8.2. Talent uses the plunger to plunge the column.
4.8.3. Close up on the final, purified sample.

5. Results: Analysis of Endothelial Cells Harvested from the Balloon Tips of Swan-Ganz Catheters after Right Heart Catheterization
5.1. In this study, cells are purified from Swan-Ganz catheter tips after right heart catheterization [1-LM]. These cells bind to a CD146 selection column and have forward and side scatter profiles that are indistinguishable from cultured primary human pulmonary artery endothelial cells [2-LM].
5.1.1. LAB MEDIA: Figure 1.pdf
5.1.2. LAB MEDIA: Figure 1.pdf – Visually emphasize Figure 1A.
5.2. As the catheter balloon is only in physical contact with the introducer sheath, the pulmonary artery vessel wall, and the blood – and the cells are demonstrated to not derive from the blood – it is therefore assumed that they derive from the pulmonary artery vessel wall [1-LM].
5.2.1. LAB MEDIA: Figure 2.pdf


6. [bookmark: _GoBack]Conclusion (said by authors on camera)

6.1. Michael Passineau: Following this procedure, harvested cells can be analyzed with a variety of methods, such as flow cytometery, qPCR, sequencing and proteomics. Cell yields are too low for conventional Western blot, but low input blotting methodologies can be used [1-INT].
6.1.1. Michael Passineau says the statement above in an interview-style shot, looking slightly off-camera.
6.2. Michael Passineau: Cells can also be cultured, but this is difficult, and doesn’t always succeed in our hands.  If culture is to be attempted, it is important to minimize the interval between cath tip collection and final purification and plating, and to ensure that the sample is kept cool throughout all handling steps [1-INT].
6.2.1. Michael Passineau says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Michael Passineau: Don't forget that this protocol involves working with human blood and tissue.  Universal precautions should be observed.  In particular, there is a step that involves a sharp needle being inserted in the catheter tip, which is contaminated with the patient’s blood.  Never forget that the catheter tip must be held with hemostats during this step, not fingers, in order to avoid risk of a needle stick [1-INT].
6.3.1. Michael Passineau says the statement above in an interview-style shot, looking slightly off-camera.
   

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.


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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