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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y, LEICA MZ FLIII with PLAN APO 1.0x

2. Software: Does the part of your protocol being filmed demonstrate software usage? N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)? N


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Mingxia Gu: Here we present a detailed protocol for isolating individual endocardial and coronary EC populations from the heart to help understand cell type-specific gene expression and function [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED: 
1.2. Mingxia Gu: The main advantages of this method are the high purity and viability of the isolated EECs and CECs and that the cells maintain their physiological properties upon isolation [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 
1.3. Alyssa Klein: CECs and EECs differ in many aspects. The ability to investigate these cell populations independently enables the exploration of cell-type specific mechanisms underlying various heart diseases [1]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
 
OPTIONAL: 
1.4. Alyssa Klein: This method could facilitate study of the transcriptomic and epigenomic factors responsible for numerous heart diseases in a cell-type specific manner [1]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
OPTIONAL: 
1.5. Bethel Bayrau: The trickiest parts of this method are determining the different heart portions and timing the digestion correctly to avoid cell-type contamination [1].  

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

Introduction of Demonstrator on Camera

1.6. Mingxia Gu: Demonstrating the procedure will be Yifei Miao, a Research Scientist from my laboratory [1][2].   
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC).

Protocol
2. Heart Isolation
2.1. After harvesting hearts from six, 50-100-gram Sprague Dawley rats [1-TXT], wash the organs with 50 milliliters of cold HBSS (H-B-S-S) three times to remove any excess blood [2-TXT] and place one heart under a dissecting microscope [3].
2.1.1. WIDE: Talent placing heart into dish of hearts Videographer: No rat in frame TEXT: Euthanasia: CO2 asphyxiation
2.1.2. Heart being washed TEXT: HBSS: Hank’s balance salt solution
2.1.3. Talent placing heart(s) under microscope

2.2. Position the heart on its flatter, posterior face to identify the left and right sides of the tissue [1] and locate the pulmonary artery [2].

2.2.1. SCOPE: Heart being positioned
2.2.2. SCOPE: Shot of heart posterior face down Video Editor: please emphasize pulmonary artery when mentioned

2.3. Use scissors to cut through the pulmonary artery down to the right ventricular chamber [1] and cut along the septum until the apex is reached [2].

2.3.1. SCOPE: Artery being cut to right ventricular chamber Videographer: Important step
2.3.2. SCOPE: Tissue being cut along septum until apex is reached Videographer: Important step

2.4. Continue cutting from the apex up the posterior side of the heart along the septum until the junction of the pulmonary artery and the right ventricular chamber is reached [1].

2.4.1. SCOPE: Tissue being cut to junction 

2.5. Starting from this point, cut both the anterior and posterior sides of the heart perpendicularly to the previous dissection point and away from the septum [1] until the right ventricular free wall is liberated from the rest of the heart [2].

2.5.1. SCOPE: At least one side of heart being cut Videographer: Important step
2.5.2. SCOPE: Right ventricular free wall being liberated NOTE: 2.5.1. and 2.5.2 shot together.

2.6. Then place the right ventricular free wall into a 5-milliliter tube of DMEM (D-M-E-M) [1-TXT] and locate the aorta again [2] to facilitate collection of the left ventricular free wall in the same manner as just demonstrated [3-TXT].

2.6.1. Talent placing wall into tube TEXT: DMEM: Dulbecco's modified Eagle medium
2.6.2. SCOPE: Shot of heart Video Editor: please emphasize aorta
2.6.3. Left ventricular wall being removed from heart sample TEXT: Repeat right and left ventricular wall collection for each heart NOTE: Shot as scope and close up 

3. Endocardial Endothelial Cell (EEC) Digestion 

3.1. When all of the ventricular free walls have been collected, transfer the tissue samples into a 60-centimeter culture dish with their inner surfaces lying face down in the dish [1].

3.1.1. WIDE: Talent placing tissue(s) into dish

3.2. Using a 1-milliliter pipette tip, add 0.5-1 milliliter of digestion buffer to the dish directly under the tissue pieces until only the inner surfaces of the tissues are immersed [1-TXT].

3.2.1. Buffer being added to dish, with buffer container visible in frame Videographer: Important/difficult step TEXT: See text for all buffer and medium preparation details

3.3. Alyssa Klein: To avoid non-desired cell contamination, make sure that only the inner surface of the ventricle is immersed in the digestion buffer and digest for exactly 5 minutes [1]. NOTE: Authors recommend showing Figure 2 C here, perhaps as an inset or B-roll.

3.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can be cut for time

3.4. After 5 minutes in the cell culture incubator [1], stop the digestion with 5 times the volume of endothelial cell medium [2].

3.4.1. Talent removing dish from incubator
3.4.2. Talent adding medium to dish, with medium container visible in frame 

3.5. Then use a 1-milliliter pipette to flush the inner surface of each ventricle with fresh medium [1], transferring the runoff through a 40-micrometer strainer into a 50-milliliter collection tube on ice [2].

3.5.1. Ventricle surface being flushed Videographer: Important step
3.5.2. Talent adding runoff to filter in tube on ice

4. Coronary Endothelial Cell (CEC) Digestion 

4.1. For coronary endothelial cell digestion [1], cut along the outer surface of the left ventricle without contamination from the inner layer [2] and place each tissue fragment in a separate 5-milliliter tube containing 1 milliliter of digestion buffer [3].

4.1.1. Med: Talent picking up scissors and leaning over dish of similar
4.1.2. Ventricle being cut Videographer: Important/difficult step
4.1.3. Talent placing tissue into tube

4.2. Alyssa Klein: To avoid contamination with EECs, take care to cut only the outer surface of the ventricle [1]. NOTE: Authors recommend showing Figure 2 D here, perhaps as an inset or B-roll.

4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can be cut for time

4.3. Using dissection scissors, mince the ventricular wall into small, 1-cubic millimeter pieces [1] and place the tubes in a 37-degree Celsius water bath for 15-20 minutes [2] with vortexing every 2-3 minutes [3].

4.3.1. Wall being minced
4.3.2. Talent placing tube(s) into water bath
4.3.3. Tube being vortexed 

4.4. When the minced pieces are small but still visible, add 4 milliliters of endothelial cell medium to the tube [1] and use a 5-milliliter serological pipette to transfer the entire volume of solution through at 40-millimeter strainer into a 50-milliliter collection tube on ice [2].

4.4.1. Talent adding medium to tube
4.4.2. Cells being added through strainer to tube on ice

5. Endothelial Cell (EC) Sorting 

5.1. To isolate the CD31 (C-D-thirty-one)-positive cell populations, after their digestion, pellet the cells by centrifugation [1-TXT] and aspirate the supernatants [2].

5.1.1. WIDE: Talent placing tube(s) into centrifuge TEXT: 10 min, 300 x g, RT
5.1.2. Supernatant(s) being removed

5.2. If any pellets are red, resuspend the cells in 1-2 milliliters of red blood cell lysis buffer per tube for a 5-minute incubation [1] in a 37-degree Celsius water bath [2].

5.2.1. Shot of red pellet, then lysis buffer being added to cells, with lysis buffer container visible in frame Videographer/Video Editor: skip step if no red pellet
5.2.2. Added shot: Shot of water bath added
 
5.3. At the end of the incubation, stop the lysis with 10 milliliters of PBS [1] and collect the cells with a second centrifugation [2].

5.3.1. Talent adding PBS to tube(s), with PBS container visible in frame Videographer/Video Editor: skip step if no red pellet
5.3.2. Talent placing tube(s) into centrifuge Videographer/Video Editor: skip step if no red pellet

5.4. Next, add 90 microliters of sorting buffer [1] and 10 microliters of anti-CD31 PE (P-E) antibody to each tube of cells [2].

5.4.1. Talent adding buffer to tube(s), with buffer container visible in frame
5.4.2. Talent adding antibody to tube(s), with antibody container visible in frame TEXT: PE: phycoerythrin

5.5. After vortexing, incubate the tubes for 10 minutes at 4 degrees Celsius [1].

5.5.1. Talent placing tube(s) at 4 °C

5.6. At the end of the incubation, add 10 milliliters of sorting buffer to the tubes with thorough mixing [1] and collect the cells by centrifugation [2].

5.6.1. Talent adding buffer to tube(s), with buffer container visible in frame
5.6.2. Talent placing tube(s) into centrifuge

5.7. Resuspend the pellets in 80 microliters of sorting buffer per tube [1] followed by the addition of 20 microliters of anti-PE microbeads [2].

5.7.1. Shot of pellet(s) if visible, then buffer being added to tube, with buffer container visible in frame
5.7.2. Talent adding beads to tube, with bead container visible in frame

5.8. After vortexing, place the tubes at 4 degrees Celsius for 15 minutes [1] followed by washing in 10 milliliters of sorting buffer [1b] by centrifugation as just demonstrated [2].

5.8.1. Talent placing tube(s) at 4 °C
5.8.1b Added shot: Shot of washing added  
5.8.2. Talent placing tube(s) into centrifuge

5.9. Resuspend the pellets in 500 microliters of sorting buffer on ice [1] and place a column containing superparamagnetic spheres into a magnetic separator [2].

5.9.1. Shot of pellet(s) if visible, then buffer being added to tube, with buffer container visible in frame
5.9.2. Talent placing column onto magnet

5.10. Rinse the column with 3 milliliters of sorting buffer [1].

5.10.1. Talent adding buffer to column NOTE: Had two takes of this shot, the first is the talent adding the buffer, as indicated, and the second is a close up of the buffer running through the column

5.11. When the column has emptied, add 500 microliters of the endocardial endothelial cell suspension to the column [1] followed by four washes with 3 milliliters of sorting buffer per wash [2].

5.11.1. Cells being added to column
5.11.2. Wash being added to column

5.12. After the last wash, transfer the column into a new 15-milliliter collection tube [1] and use the column plunger and 5 milliliters of fresh endothelial cell medium [2] to flush the CD31-positive cells out of the column into the collection tube [3].

5.12.1. [bookmark: _GoBack]Talent placing column onto tube
5.12.2. Added shot: Talent adding medium into the column 
5.12.3. Talent flushing cells into tube

5.13. Then collect the bead-isolated endothelial cells by centrifugation [1-TXT].

5.13.1. Talent placing tube(s) into centrifuge TEXT: Repeat for CEC suspension



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.3., 2.5., 3.2., 3.4., 4.1.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.2., 4.1.



Results
6. Results: Representative qPCR Data CEC and EEC Isolation Verification 

6.1. As predicted, quantitative PCR reveals that [1], relative to beta-actin, endocardial endothelial cells express higher levels of the endocardial markers Npr3 (N-P-R-three), Hapln1 (hai-P-lin-one), and Cdh11 (C-D-H-eleven) [2] compared to coronary endothelial cells [3].

6.1.1. LAB MEDIA: Figure 3A
6.1.2. LAB MEDIA: Figure 3A Video Editor: please emphasize orange data bars
6.1.3. LAB MEDIA: Figure 3A Video Editor: please emphasize teal data bars

6.2. Likewise, coronary endothelial cells express higher levels of the coronary markers Fabp4 (F-A-B-P-four), Mgll (M-G-L-L), and Cd36 (C-D-thirty-six) [1] compared to endocardial endothelial cells [2]. 

6.2.1. LAB MEDIA: Figure 3B Video Editor: please emphasize teal data bars
6.2.2. LAB MEDIA: Figure 3B Video Editor: please emphasize orange data bars

6.3. Additionally, both types of cells express the pan-endothelial cell marker gene Cdh5 (C-D-H-five), with slightly higher levels observed in coronary endothelial cells [1].

6.3.1. LAB MEDIA: Figure 3C 


Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Alyssa Klein: We can further purify the cells using FACS and antibodies specific to each population. For example, anti-NPR3 can be used to sort EEC and anti-CD36 can be used for CEC [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
7.2. Alyssa Klein: This technique paves the way for researchers to explore the role of EEC and CEC in heart development and disease in a cell-type specific manner [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can be cut for time
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