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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Leica M165FC Videographer: Authors have c-mount/do not need scope kit
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2., 3.2., 3.3., 4.3., 6.3., 6.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
6.3., 6.4. are the most difficult. The use of the India Ink to determine gross anatomy ensures the pressure-injection needle is inserted into the correct tissue. The use of the fluorescent label allows us to determine the successful implantation of donor cells. 
5. Will the filming need to take place in multiple locations? Y, different rooms same floor

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. Michael Bressan: This protocol can help to determine how alterations in local biomechanics, tissue architecture, paracrine environments, and juxtracrine interactions influence cellular phenotypes [1].

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

1.2. Michael Bressan: This technique allows us to explore many of the classical paradigms in experimental embryology without causing the large-scale tissue insults that normally arise in traditional grafting experiments [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. Trevor Henley: To find the right pressure for the injection, it’s helpful to start at a lower injection pressure and with incremental increases until a steady flow of cells is achieved [1].
 
1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.4. Trevor Henley: Visualizing this technique helps in an achieving a direct understanding of how the injection equipment needs to be positioned in relation to the target tissue [1].

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

Introduction of Demonstrator (Said by you on camera):

1.5. Michael Bressan: Demonstrating the procedure with Trevor Henley will be Kandace Thomas, a grad student from my laboratory [1][2]. 

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. 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)

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at The University of North Carolina at Chapel Hill.

Section - Protocol
2. Micro-Injection Pipette Preparation
2.1. Twenty-four hours before the implantation, pull glass capillaries on a micropipette puller according to standard protocols [1] and dip the capillaries in siliconizing agent to coat the external surfaces of the needles [2-TXT].
2.1.1. WIDE: Talent pulling (or mock pulling) micropipette
2.1.2. CU: Capillary being dipped into siliconizing agent TEXT: See text for siliconizing agent solution preparation details
2.2. Next, load 5-10 microliters of siliconizing agent into a micro-injection pipette tip [1] and place the tip in the wide end of one externally-coated, pulled glass capillary [2].
2.2.1. MED: Talent loading agent into pipette
2.2.2. CU: Tip being placed into capillary

2.3. Position the pipette tip as close to the glass needle tip as possible [1] and eject the siliconizing agent while slowly retracting the loading pipette to minimize air bubbles within the needle [2].

2.3.1. ECU: Micro-injection tip near glass needle tip
2.3.2. CU: Agent being ejected/pipette tip being retracted

2.4. Leave the siliconizing agent in the glass needle for 10 minutes [1] before using a new loading pipette to aspirate the solution [2-TXT].

2.4.1. MED: Talent setting timer, with capillary visible in frame
2.4.2. CU: Solution being aspirated TEXT: Repeat for each externally-coated glass capillary needle

2.5. Then dry the needles in a fume hood overnight [1].

2.5.1. MED: Talent placing needle(s) in hood

3. Host Embryo Preparation 

3.1. For host embryo preparation, incubate fertile chicken eggs in a horizontal orientation in a humidified incubator at 38 degrees Celsius [1] and use angled forceps to make a greater than 1-millimeter-diameter puncture in the bottom of the “flat” end of each egg along the egg equator [2].

3.1.1. WIDE: Talent placing egg(s) into incubator in horizontal orientation
3.1.2. CU: Egg being punctured 

3.2. Insert an 18-gauge needle attached to a 10-milliliter syringe into the puncture to remove about 5 milliliters of albumin [1] and apply transparent tape to the top of the egg shell [2].

3.2.1. CU: Needle being inserted/albumin being removed Videographer: Can split action into separate shots as necessary 
3.2.2. CU: Tape being applied

3.3. Score the taped region along the top of the egg with angled forceps [1] and use curved tenotomy scissors to cut an approximately 2.5-centimeter window in the taped section of the egg [2].

3.3.1. CU: Tape being scored
3.3.2. CU: Window being cut

3.4. Inspect and stage the embryo based on the criteria established by Hamburger and Hamilton [1] and use a 1-millilter syringe equipped with a 32-gauge needle to inject about 200 microliters of a 1:5-dilution of India Ink in HBSS beneath the embryo [2].

3.4.1. CU: Shot of embryo 
3.4.2. CU: India ink being injected into the 2.5-cm window

3.5. Then seal the puncture with transparent tape [1] and add 1 milliliter of HBSS dropwise onto the embryonic disc [2] before sealing the windowed shell with paraffin film for placement of the egg back into the humidified incubator [3].

2.1.1. CU: Tape being applied
2.1.2. CU: HBSS being dropped onto disc
2.1.3. CU: Shell being sealed 

4. Donor Tissue Isolation

4.1. When the embryos reach Hamburger and Hamilton Stage 19, rinse the silicone-coated glass capillaries with deionized water [1] and allow the capillaries to dry for 3-4 hours at room temperature [2].

4.1.1. WIDE: Talent rinsing capillary [Shots 4.1.1 and 4.1.2 combined]
4.1.2. MED: Talent placing capillary to dry (Author Comment: The shot the videographer labeled as 4.1.2 is not correct and should not be used.)

4.2. In the meantime, transfer an embryo from one egg [1] into a 100- x 15-millimeter Petri dish containing sterile, room temperature HBSS [2] and place the dish under a stereomicroscope [3].

4.2.1. MED: Talent removing embryo from egg
4.2.2. CU: Embryo being placed into dish
4.2.3. MED: Talent placing dish under microscope

4.3. Using forceps, tenotomy scissors, and a micro-spatula, isolate the entire embryonic heart from the embryo [1] and isolate the atria from the heart [2].

4.3.1. SCOPE: Heart being isolated Videographer: Authors have c-mount/do not need scope kit [Shots 4.3.1 and 4.3.2 combined] (Author Comment: Videographer misunderstood this with ‘Heart Beating Isolated”. So, there is a SCOPE shot of the embryo with the heart beating in isolation (that he labeled as 4.3.1). We’d like to keep this scene as it is descriptive and helps with the following scenes.)
4.3.2. SCOPE: At least one atrium being isolated 

4.4. Place the atrial tissue in a sterile, 1.5-milliliter microcentrifuge tube containing 1 milliliter of HBSS on ice [1-TXT].

4.4.1. MED: Talent placing tissue into tube TEXT: Repeat for each donor embryo (Author Comment: Use the second take of this shot.)

4.5. When all of the donor tissue has been collected, pellet the tissues by centrifugation in a fixed-angle microcentrifuge [1-TXT].

4.5.1. MED: Talent adding tube(s) to centrifuge TEXT: 5 min, 1000 x g, 4 °C

5. Donor Tissue Digestion 

5.1. For donor tissue digestion, resuspend the pellets in 1 milliliter of pre-warmed 0.05% trypsin-EDTA [1] for a 15-minute incubation in a shaking heat block at 300 rotations per minute [2-TXT].

5.1.1. WIDE: Talent adding trypsin to tube
5.1.2. CU: Tube in shaking heat block Alternative: Use water bath w/ periodic sample agitation

5.2. At the end of the incubation, pipette the digestion solution several times to break up any remaining tissue [1] and pellet the cardiac lysate by centrifugation [2].

5.2.1. CU: Solution being pipetted
5.2.2. MED: Talent placing tube(s) into centrifuge

5.3. Resuspend the pellet in 1 milliliter of trypsin neutralizing solution for another centrifugation [1] followed by resuspension in 400 microliters of red fluorescent dye solution [2].

5.3.1. CU: Shot of pellet if visible, then neutralizing solution being added to tube, with neutralizing solution container label visible in frame
5.3.2. CU: Dye being added to tube, with dye container label visible in frame

5.4. After 20 minutes at 37 degrees Celsius [1], pellet the cells by centrifugation [2] for 1-3 washes in 1 milliliter of HBSS per wash [2].

5.4.1. MED: Talent placing tube at 37 °C
5.4.2. MED: Talent placing tube(s) into centrifuge

5.5. Then resuspend the labeled cells at a 5 x 104 cells/microliter concentration in fresh HBSS [1].

5.5.1. CU: HBSS being added to tube, with HBSS container label visible in frame

6. In Vivo Injection

6.1. For in vivo injection of the donor cells, backload the cell suspension into a dry, silicone-treated glass capillary pipette as demonstrated [1] and mount the pipette into the pressure microinjector apparatus [2].

6.1.1. WIDE: Talent adding cells to capillary
6.1.2. MED: Talent mounting pipette onto apparatus

6.2. Transfer each host embryo to be injected from the humidified incubator into an egg holder under a fluorescent stereo dissecting microscope [1] and use sterile fine forceps to open the vitelline membrane [2].

6.2.1. MED: Talent placing egg(s) into holder
6.2.2. SCOPE: Membrane being opened

6.3. Make a 0.5-1-milliliter incision in the pericardium [1] and position the microinjector such that the tip of the microinjection needle penetrates the target tissue [2].

6.3.1. SCOPE: Incision being made
6.3.2. SCOPE: Tip being positioned in target tissue 

6.4. Set the microinjector to apply single pulses of 0.5-seconds in duration and ranging from 100-400 hectopascals in pressure [1] and pressure inject the cells [2].

6.4.1. MED: Talent setting injector
6.4.2. [bookmark: _GoBack]SCOPE: Cells being injected (Author Comment: This scene was difficult to shoot with the microscope adapter. If it works for you, then it’s fine. I spoke during the recording to tell you what parts you should include in the edited video. If it isn’t acceptable to your standards, we can record a video ourselves using our software. It would still be SCOPE because we’re using our camera connected to the microscope.)

6.5. Trevor Henley: It is critical to verify a successful cell implantation by imaging the fluorescent signal before resealing the egg. The embryo can also be photographed to document the procedure [1].

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

6.6. When all of the cells have been injected, retract the microinjector apparatus [1] and remove the egg from the holder [2].

6.6.1. CU: Apparatus being retracted
6.6.2. MED: Talent removing egg from holder

6.7. Then add 1 milliliter of warm HBSS dropwise onto the embryo [1], seal the egg with transparent packing tape [2], and return the egg to the humidified incubator for 24 hours post implantation [3].

6.7.1. CU: HBSS being added to embryo
6.7.2. CU: Egg being sealed
6.7.3. MED: Talent placing egg into incubator



 

Section – Results
7. Results: Representative Donor Myocyte-Implanted Embryonic Recipient Heart Imaging 

7.1. Here the heart and surrounding tissue of a host embryonic heart after donor atrial myocyte implantation is shown [1].

7.1.1. LAB MEDIA: Figure 1A 

7.2. In this representative experiment, the donor cells were microinjected into the proepicardium of a host embryo of a similar stage [1].

7.2.1. LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize red cells near PE text and indicator

7.3. Optical sectioning using a confocal microscope revealed that the only cardiac muscle marker-positive cells [1] within the proepicardium were the focally-implanted fluorescent red-positive cells [2].

7.3.1. LAB MEDIA: Figure 1C, 1D, 1E: JoVE Video Editor: please emphasize green staining in middle image
7.3.2. LAB MEDIA: Figure 1C, 1D, 1E: JoVE Video Editor: please emphasize red staining in left image and/or green and red cells in right image



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Trevor Henley: (Step: 6.3) Take care not to over manipulate the recipient embryo, as ruptures in the heart or the local vasculature caused by the injection needle may lead to a reduced viability [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Kandace Thomas: Following this procedure, a variety of downstream assays can be performed, including immunohistochemistry, in-situ hybridization, and cell sorting [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.3. Trevor Henley: The siliconizing agent is extremely flammable and acutely toxic. It should always be handled with care and proper personal protective equipment inside a fume hood [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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