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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.1.-2.8., 3.1.-3.9., 4.1.-4.15.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  4.1.-4.15.
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 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 experiment is to obtain large numbers of highly-purified, high quality mouse coronary endothelial cells.

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

1.1. Aaron Truong: This method can help answer key questions in the field of diabetes and cardiovascular research.
1.2. Aaron Truong: The main advantage of this technique is that it facilitates the acquisition of a high yield of good quality endothelial cells. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Aaron Truong: Demonstrating the procedure will be myself, Aaron Truong and Shizhen Luo,  research specialists, and Ayako Makino, our principal investigator. Drs. Guo and Si conduct electrophysiological and molecular biological experiments using isolated ECs.  Individual picture was taken to introduce individuals.
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.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Arizona and are performed according to the National Institute of Health (NIH) guidelines.
Protocol (read by voice talent at JoVE):
2. Magnetic bead preparation
2.1. Up to one week before the procedure, add 1 ml of CD31 buffer to one 1.5 ml microcentrifuge tube per sample [2.1.1.-WIDE-TXT].

2.1.1. Few seconds Talent adding buffer to at least one tube, with other tubes visible in frame (TEXT: See text for all media/reagent reparation details).

2.2. Next, mix sheep anti-rat IgG beads with gentle pipetting [2.2.1.-MED] and add the appropriate volume of beads to each tube [2.2.2.-CU-TXT].

2.2.1. Few seconds Talent mixing beads, with bead container visible in frame

2.2.2. Few seconds beads being added to at least one tube, with bead container label visible in frame (TEXT: Imaging: 5 microliters/tube; WB/PCR: 10 microliters/tube)
2.3. After all of the beads have been added, shake the tubes vigorously 30 times [2.3.1.-MED] and place them on a magnetic plate for 1 minute [2.3.2.-MED].
2.3.1. Few seconds talent shaking at least one tube

2.3.2. Talent placing at least one tube onto magnetic plate

2.4. Then, with the tubes still attached to the plate, discard the buffer [2.4.1.-CU] and add 1 ml of fresh CD31 buffer to each tube [2.5.2.-CU].
2.4.1. Few seconds buffer being discarded

2.4.2. Buffer being added to at least one tube, with buffer container label visible in frame
2.5. Add 2 microliters of rat anti-mouse CD31 antibody [2.5.1.-CU] and place the tubes on a rotator at 4°C overnight [2.5.2.-MED].
2.5.1. Ab being added to at least one tube, with Ab container label visible in frame

2.5.2. Talent placing at least one tube onto rotator

2.6. The next day, transfer the tubes under a laminar flow hood [2.6.1.-MED] and place them back onto the magnetic plate with shaking for 1 minute [2.6.2.-CU].

2.6.1. Talent placing tubes under hood

2.6.2. Few seconds tubes shaking on magnetic plate

2.7. Then replace the supernatant with 1 ml of fresh CD31 buffer [2.7.1.-MED] and shake the tubes vigorously by hand 30 times [2.7.3.-MED-TXT].

2.7.1. Few seconds Talent adding buffer to at least one tube
2.7.2. Few seconds Talent shaking at least one tube (TEXT: Repeat CD31 buffer wash x2)
2.8. After the third wash, return the tubes to the rotator at 4°C for up to one week [2.8.1.-MED].

2.8.1. Talent adding tube(s) to magnetic plate

3. Dissection
3.1. On the day of the procedure, begin by injecting the experimental animal intraperitoneally with 0.1 ml of heparin to prevent blood coagulation [3.1.1.-WIDE].
3.1.1. Few seconds Talent injecting animal
3.1.2. [added] anesthesia: 0.01 ml pentobarbital (TEXT: Anesthesia: 0.01 ml pentobarbital i.p.)

3.2. After 10 minutes, confirm a lack of response to toe pinch [3.2.1.-ECU-TXT] and place the mouse on a polystyrene board in the supine position [3.2.2.-MED].
3.2.1. Toe being pinched (TEXT: Anesthesia: 0.01 ml pentobarbital i.p.)
3.2.2. Few seconds Talent placing mouse onto board (Videographer: More Talent than mouse in shot)

3.3. Secure the animal’s forelimbs [3.3.1.-ECU]. Then use forceps and tough-cut scissors to make a skin incision from the upper thoracic area up to the throat [3.3.2.-CU-TXT].
3.3.1. Few seconds one forelimb being secured

3.3.2. Few seconds incision being made (TEXT: Autoclave sterilize surgical tools prior to use)

3.4. Next, make an incision in the center of the rib cage just above the diaphragm [3.4.1.-CU], followed by a sideways cut through the ribs on both sides toward the throat to expose the heart and lungs [3.4.2.-CU].
3.4.1. Few seconds incision being made

3.4.2. Few seconds at least one sideways cut being made 
3.5. Using forceps, gently grasp the thymus [3.5.1.-CU] and use scissors to carefully remove the connective tissues surrounding the heart and lungs [3.5.2.-CU].
3.5.1. Few seconds thymus being grasped

3.5.2. Few seconds tissues being removed

3.6. Place the heart and lung tissue into a beaker of Krebs buffer [3.6.1.-MED] and rinse the tissues with gentle shaking [3.6.2.-CU].
3.6.1. Talent placing organs into buffer, with Krebs buffer container visible in frame if possible

3.6.2. Few seconds tissues being rinsed
3.7. Then transfer the tissues into a 6 cm dish containing fresh Krebs [3.7.1.-MED] and use scissors and forceps to remove the lung lobes [3.7.2.-CU].
3.7.1. Talent placing tissues into dish

3.7.2. Few seconds lobes being removed

3.8. Now insert a 20 gauge catheter into the aorta [3.8.1.-CU] and flush the coronary circulatory system with HBSS supplemented with heparin [3.8.2.-CU-TXT].
3.8.1. Few seconds catheter being inserted

3.8.2. Few seconds heart being flushed (TEXT: Flush thoroughly to remove contaminating ECs blood cells)
3.9. When all of the blood has been removed, make a small cut in the ventricle [3.9.1.-ECU], rinse the heart with gentle shaking [3.9.2-CU], and place the cardiac tissue into a sample tube on ice [3.9.3.-MED].
3.9.1. Few seconds incision being made

3.9.2. Few seconds heart being rinsed

3.9.3. Talent placing heart into tube 
4. Bead conjugation, cell culture and imaging
4.1. After digesting the tissue to release the coronary endothelial cells, pellet [4.1.1.-WIDE-TXT] and wash the cells two times with 5 ml of washing buffer [4.1.2.-MED].

4.1.1. Few seconds Talent pipetting tissue up and down (TEXT: See text for tissue digestion procedure details)
4.1.2. Few seconds Talent adding wash buffer to at least one tube

4.2. Then place a tube of the previously-prepared beads onto the magnetic plate [4.2.1.-MED] and shake the tube three times to evenly distribute the beads [4.2.2.-CU].

4.2.1. Talent placing tube onto plate

4.2.2. Few seconds tubes being shaken
4.3. After the second wash, remove as much supernatant as possible without disrupting the pellet [4.3.1.-CU] and dissociate the cells with vigorous flicking [4.3.2.-CU].

4.3.1. Few seconds supernatant being removed

4.3.2. Few seconds tube being flicked

4.4. Next, resuspend the cells in 1 ml of washing buffer with gentle mixing [4.4.1.-CU] and discard the CD31 buffer from the beads [4.4.2.-CU].

4.4.1. Few seconds cells being resuspended in wash buffer

4.4.2. Few seconds buffer being discarded

4.5. Combine the cells with the beads [4.5.1.-MED] and flick the tube 30 times [4.5.2.-MED].
4.5.1.  Talent adding cells to beads
4.5.2. Few seconds Talent flicking tube 

4.6. Then place the cell and bead solution onto the rotator at 4°C for 30 minutes [4.6.1.-MED].

4.6.1. Talent placing tube onto rotator

4.7. While the cells are incubating, coat the surface of one plating chamber well per sample with gelatin solution [4.7.1.-MED-over the shoulder] and place the chambers at 37°C for 30 minutes [4.7.2.-MED].

4.7.1. Few seconds Talent adding gelatin to at least one chamber

4.7.2. Talent placing at least one chamber at 37°C

4.8. When the gelatin has solidified, remove any excess gel solution [4.8.1.-CU] and dry the chamber well surface [4.8.2.-CU].

4.8.1. Few seconds solution being removed

4.8.2. Few seconds surface being dried

4.9. Then transfer the bead-conjugated cells to the magnetic plate under the hood for 2 minutes of shaking [4.9.1.-CU] and discard the washing buffer [5.9.2.-CU].

4.9.1. Tube being placed onto plate, then quick shot of tube shaking if possible
4.9.2. Few seconds buffer being discarded

4.10. Add 1 ml of fresh washing buffer to the cells [5.10.1.-MED] and remove the tube from the plate for 30 vigorous shakes [5.10.2.-MED], followed by 30 flicks [5.10.3.-MED].

4.10.1. Few seconds Talent adding buffer to cells

4.10.2. Few seconds Talent shaking tube

4.10.3. Few seconds Talent flicking tube

4.11. Return the tube to the plate for another minute of shaking [5.11.1.-CU-TXT].

4.11.1.  Few seconds tube shaking (TEXT: Repeat washing/shaking/flicking x4)
4.12. After the last agitation, return the tube to the magnetic plate for a final minute of shaking [4.12.1.-MED] and replace the washing buffer with 1 ml of 37°C endothelial cell medium supplemented with 20% iron fortified calf serum [4.12.2.-MED].
4.12.1. Talent placing tube onto plate

4.12.2. Few seconds Talent adding medium, with medium container visible in frame

4.13. Shake and flick the tubes 30 final times [4.13.1.-MED].
4.13.1. Few seconds Talent shaking or flicking tube 
4.14. Then use a 1 ml pipettor set to 500 microliters to triturate the conjugated cells 10 times [4.14.1.-CU] and transfer 500 microliter aliquots of coronary endothelial cells to each plating chamber well for overnight incubation at 37°C [4.14.2.-CU-TXT].

4.14.1. Few seconds cells being pipetted up and down, with 500 microliter setting visible if possible

4.14.2. Cells being added to at least one chamber (TEXT: Repeat for each sample)
4.15. The next day, wash the cells in endothelial cell medium supplemented with 10% FBS [4.15.1.-MED].
4.15.1. Few seconds Talent washing cells, with medium container visible in frame if possible
5. Results: Representative mouse coronary endothelial cell (MCEC) imaging
5.1. The purity of the coronary endothelial cells isolated by this method can be confirmed by immunohistochemical staining against the endothelial cell surface markers BS-Lectin  (“B-S-lectin”)[5.1.1.-LM] and acLDL (“A-C-L-D-L”) (TEXT: acLDL: acetylated-low density lipoprotein) [5.1.2.-LM-TXT], with over 90% of the cells demonstrating a double positive expression of both markers in a typical mouse coronary endothelial cell culture [5.1.3.-LM]. 
5.1.1. JoVE figure_081315.pdf: please add/highlight left image
5.1.2. JoVE figure_081315.pdf: please add/highlight middle image
5.1.3. JoVE figure_081315.pdf: outline left and middle images together OR no animation
6. Conclusion (said by authors on camera)
6.1. Shizhen Luo: Once mastered, this technique can be completed in 6 hours if it is performed properly.
6.2. Shizhen Luo: Following this procedure, other methods, like western blot, immunoprecipitation, or fluorescence imaging can be performed, to answer additional questions, such as what proteins are modified during different disease states?
6.3. Ayako Makino: There are several key points during this procedure. Most important thing is to maintain a sterile environment throughout the isolation. Second is to flush the blood completely and as quick as possible to avoid blood coagulation in the capillary network. Third is to make sure the pH of all buffer, especially CD 31 buffer. This protocol is also useful for endothelial cell isolation from different organs like mouse pulmonary endothelial cells after modification of enzyme solution and rat coronary endothelial cells after changing the beads and antibody.
6.4. Aaron Truong: After its development, this technique provided investigators with the tools to expand their research using coronary endothelial cells.
6.5. Aaron Truong: After watching this video, you should have a good understanding of how to isolate mouse coronary endothelial cells of a high quality and quantity.
Provided Media

Authors: Please list all images, movie files, or 3-D rendered animations to be included in the video. 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.  

JoVE figure_081315.pdf
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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