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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y
Please list the make and model of your microscope here:

2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see?
3.3., 3.4., 4.2., 4.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 4.2., 4.5. The single most difficult aspect of this procedure is to isolate sinus venosus. To ensure success, one must be aware of the anatomical location of the SV and the surrounding tissues that it is attached to and be extra cautious while removing the extra tissues.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Bikram Sharma: Our protocol is significant because it allows researchers to investigate the molecular mechanisms of coronary angiogenesis outside of an organism [1]. 

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

1.2. Bikram Sharma: The main advantage of this technique is that it accurately models the processes of coronary angiogenesis that occur inside an organism, facilitating the study of the mechanisms of coronary angiogenesis [1].

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Colton L. Large: We can use this technique to understand the mechanisms of coronary angiogenesis to aid in the design of stem cell therapies for treating damaged coronary arteries [1].

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

1.4. Colton L. Large: This method is applicable to research on coronary vessel development and can be applied to the study of the mechanisms of angiogenesis in general [1].

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

1.5. Halie E. Vitali: Individuals who have never performed this technique may struggle with the dissection, particularly with the isolation of sinus venosus, until they have practiced the technique a few times [1].

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


1.6. Halie E. Vitali: Visual demonstration is important, because it is difficult to isolate the sinus venosus from a text description alone [1].

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

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

1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Ball State University.


Section - Protocol
2. Embryo Harvesting
2.1. Begin by spraying a pregnant mouse carrying embryonic day 11.5 embryos with 70% ethanol [1-TXT].
2.1.1. WIDE: Talent spraying mouse Videographer: More Talent than mouse in shot TEXT: Euthanasia: CO2 asphyxiation + cervical dislocation
2.2. Lifting the skin over the belly with forceps, use scissors to make an abdominal skin and peritoneal incision laterally and anteriorly up to the diaphragm to expose the uterine horn [1].
2.2.1. Incision being made
2.3. Grasping the uterus, cut the tissue free [1] and pull out the uterine horn [2].
2.3.1. Uterus being grasped and cut
2.3.2. Horn being removed 
2.4. Place the string of embryos into ice-cold, sterile PBS under a stereomicroscope [1] and peel off the uterine muscle, yolk sac, and amnion cover from each embryo [2].
2.4.1. Talent placing horn in dish under microscope
2.4.2. SCOPE: Tissues being removed
2.5. As each embryo is isolated, use a perforated spoon to transfer the tissues into a new Petri dish containing sterile PBS on ice [1].
2.5.1. Talent placing embryo into dish, with PBS container visible in frame
3. E11.5 Embryo Heart Isolation
3.1. To harvest the embryonic heart tissue, transfer the first embryo to be dissected into a new Petri dish under the microscope [1] and place the embryo in ventral side-up [2-TXT].
3.1.1. WIDE: Talent placing embryo into dish
3.1.2. SCOPE: Embryo in ventral side up position/being orient ventral side up TEXT: Euthanasia: Decapitation
3.2. Use fine forceps to make a small incision in the chest slightly above the diaphragm [1] and insert the closed forceps into the incision to enlarge the incision [2-TXT].
3.2.1. SCOPE: Incision being made
3.2.2. SCOPE: Forceps being inserted/incision being enlarged TEXT: Caution: Do not thrust too deep
3.3. Using the forceps to hold the chest wall open to expose the heart and lungs [1], use a second pair of forceps to gently move the heart anteriorly 90 degrees to expose the dorsal aorta and vein [2].
3.3.1. SCOPE: Chest wall being opened Videographer: Important step
3.3.2. SCOPE: Heart being moved/vessels being exposed Videographer: Important step
3.4. Then, grasping these vessels at the base of the heart, carefully pull out the heart and lungs anteriorly [1] and rinse the tissues with cold PBS [2-TXT].
3.4.1. SCOPE: Vessels being grasped/tissue being removed Videographer: Important step
3.4.2. Tissues being rinsed Videographer: Important step TEXT: Repeat for each embryo
4. Sinus Venosus (SV) and Ventricle Isolation
4.1. When all of the cardiac tissue has been harvested, place the heart samples under the microscope [1] and remove the lung lobes from each heart [2].
4.1.1. WIDE: Talent placing dish under microscope
4.1.2. SCOPE: Lobe(s) being removed
4.2. Orient the first heart on its dorsal side [1] and, holding the heart at its base, use fine forceps to scrape the left and right atria [2] and the adjacent tissue surrounding the SV (S-V) from the heart [3].
4.2.1. SCOPE: Heart being oriented Videographer: Important step
4.2.2. SCOPE: Left and/or right atria being removed Videographer: Important step
4.2.3. SCOPE: Adjacent tissue being removed Videographer: Important step
4.3. To isolate the SV, orient the heart dorsal side facing up [1] and gently hold the heart at its ventricles with forceps [2].
4.3.1. SCOPE: Heart being oriented
4.3.2. SCOPE: Heart being grasped with forceps 
4.4. Carefully remove the SV from the heart [1] and use a sterile transfer pipette to place the isolated tissue into a new, 6-centimeter Petri dish containing ice-cold, sterile PBS on ice [2].
4.4.1. SCOPE: SV being peeled or scraped Videographer: Important step
4.4.2. Talent adding tissue to dish, with PBS container visible in frame
4.5. To isolate the whole ventricles, remove the outflow tract [1] and use a new, sterile, transfer pipette to place the ventricles into a separate, 6-centimeter Petri dish containing ice-cold, sterile PBS on ice [2].
4.5.1. SCOPE: Outflow tract being removed
4.5.2. Talent adding tissue to dish, with PBS container visible in frame
5. SV and Whole Ventricle Culture
5.1. To set up SV and whole ventricle cultures, first coat the membranes of one 8-micrometer-pore PET (P-E-T) culture insert per well of a 24-well culture plate with 100 microliters of freshly diluted extracellular matrix per culture [1-TXT] for at least 30 minutes at 37 degrees Celsius [2].
5.1.1. WIDE: Talent adding ECM to insert(s) TEXT: PET: polyethylene terephthalate
5.2. When the matrix has solidified, use a transfer pipette to transfer one explant onto each insert [1] and move the plate under the microscope [2].
5.2.1. Talent placing explant(s) into insert(s)
5.2.2. Talent placing plate under microscope
5.3. Using clean forceps, position the explants at the center of each insert to ensure that they are not attached to the side walls [1] and carefully remove any extra PBS [2].
5.3.1. SCOPE: Explant being centered
5.3.2. PBS being removed
5.4. Next, transfer the plate with the lid closed under a laminar flow tissue culture hood [1] and add 100 microliters of pre-warmed complete medium to each insert [2-TXT] and 200 microliters to the well below each insert [3].
5.4.1. Talent placing plate into hood
5.4.2. Medium being added to insert(s), with medium container visible in frame TEXT: See text for all medium/solution preparation details
5.4.3. Medium being added to well(s), with medium container visible in frame
5.5. Then add 300 microliters of PBS to any unused wells [1] and place the plate into the cell culture incubator for 5 days [2].
5.5.1. PBS being added to well(s), with PBS container visible in frame
5.5.2. Talent placing covered plate into incubator
6. Vascular Endothelial Growth Factor-A (VEGF-A) Treatment
6.1. For VEGF-A (vedge-F-A) treatment, on day 2 of culture, remove the medium from both chambers of each culture [1] and add 100 microliters of PBS to each insert [2] and 200 microliters of PBS to each well [3].
6.1.1. WIDE: Talent removing medium from insert and/or well
6.1.2. PBS being added to insert, with PBS container visible in frame
6.1.3. PSB being added to well, with PBS container visible in frame
6.2. After swirling the plate a few times [1], replace the PBS with 300 microliters of basal medium supplemented with 1% fetal bovine serum to starve the cultures [2] and return the plate to the incubator [3].
6.2.1. Plate being swirled
6.2.2. Medium being added to insert and/or well, with medium container visible in frame
6.2.3. Talent placing plate into incubator
6.3. [bookmark: _GoBack]On day 3 after starvation, add 300 microliters of fresh basal medium plus serum to the control wells [1] and basal medium plus 50 nanograms/milliliter of VEGF-A to the treatment wells [2] and return the plate to the cell culture incubator [3].
6.3.1. Medium being added to insert and/or well, with medium container visible in frame
6.3.2. Medium being added to insert and/or well, with medium and VEGF-A containers visible in frame
6.3.3. Talent placing plate into incubator
7. Fixation, Immunostaining, Mounting, and Analysis 
7.1. On the sixth day of culture, wash the chambers with PBS as demonstrated [1] and fix the cultures with 200 microliters of 4% paraformaldehyde in each well [2] and 100 microliters of fixative in each insert [3].
7.1.1. WIDE: Talent adding PBS to well(s), with PBS container visible in frame
7.1.2. PFA being added to well, with PFA container visible in frame
7.1.3. PFA being added to insert, with PFA container visible in frame
7.2. After 20 minutes at 4 degrees Celsius with rocking [1], wash the cultures with 300 microliters of PBS for 10 minutes per wash with rocking at room temperature [2].
7.2.1. Plate on rocker
7.2.2. Talent adding PBS to well(s), with PBS container visible in frame
7.3. After the last wash, add 300 microliters of primary antibody solution to the wells and inserts for an overnight culture at 4 degrees Celsius with rocking [1-TXT].
7.3.1. Antibody being added to insert(s), with antibody container visible in frame TEXT: See text for all Ab suggestion and dilution details
7.4. The next morning, wash the cultures 10 times in nonionic surfactant in PBS with rocking, changing the wash solution every 10 minutes [1] before labeling the cultures with 300 microliters of an appropriate fluorophore-conjugated secondary antibody at 4 degrees Celsius overnight with rocking [2].
7.4.1. Plate being placed onto rocker, with PBST container visible in frame as possible
7.4.2. Antibody being added to insert(s), with antibody container visible in frame
7.5. The next day, wash the cultures ten times in fresh PBS with nonionic surfactant as demonstrated [1].
7.5.1. PBST being added to insert(s), with PBST container visible in frame
7.6. After the last wash, use fine forceps to carefully peel the membrane from each insert [1] and place the membranes onto individual glass microscope slides explant-side up [2].
7.6.1. Membrane being peeled
7.6.2. Membrane being placed onto slide
7.7. Cover the samples with DAPI (DAP-ee)-supplemented mounting medium and a coverslip [1] and seal the edges of the coverslips with clear nail polish [2].
7.7.1. Coverslip being placed, with mounting medium container visible in frame
7.7.2. Nail polish being applied
7.8. When the nail polish has dried, image the slides by confocal microscopy [1-TXT].
7.8.1. Talent at microscope, imaging slide TEXT: Optional: Store slides at -20 °C


Section – Results
8. Results: Representative Coronary Angiogenesis Evaluation 

8.1. As initial SV cells grow onto the heart ventricle, they stop producing venous markers such as COUP-TF-two (küp-T-F-two) [1].

8.1.1. LAB MEDIA: Figure 7: JoVE Video Editor please trace/emphasize outline in Figure 7B image

8.2. After 5 days of culture, SV endothelial cells sprout and migrate onto the membrane [1].

8.2.1. LAB MEDIA: Figure 8A: JoVE Video Editor please add/emphasize black arrowheads 

8.3. As in the embryonic heart, COUP-TF-two expression is reduced as the vessels migrate away from the SV [1].

8.3.1. LAB MEDIA: Figure 8B: JoVE Video Editor please emphasize white signal in Coup-TFII image

8.4. Cultures stimulated with VEGF-A exhibit an increased growth of angiogenic sprouts both in density and length [1].

8.4.1. LAB MEDIA: Figures 9A and 9C: JoVE Video Editor please emphasize sprouts in VEGF-A images

8.5. Further, SV cultures stimulated by VEGF-A demonstrate an almost 3-fold increase in sprout length compared to controls [1], suggesting that endothelial sprouts from SV and endocardium respond to VEGF-A [2].

8.5.1. LAB MEDIA: Figure 9B: JoVE Video Editor please emphasize VefgA data bar 




Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. Bikram Sharma: It is important not to lose the SV tissue while pulling out the heart and lungs and to remove the atria and clean the adjacent tissue surrounding the SV [1].
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.3., 3.4., 4.2., 4.4.)
9.2. Bikram Sharma: Live imaging experiments can be performed to visualize the coronary angiogenesis and to capture the details of the cellular and molecular dynamics during the process [1].
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
9.3. Colton L. Large: This technique is extremely useful for assessing potential molecular mechanisms of coronary angiogenesis and as a model system for studying angiogenesis in general [1].
9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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