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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
3.6., 5.2., 5.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.5.2. We perform an angiogram to confirm the occlusion.
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. Song-Yan Liao: This swine heart failure model induced by left circumflex artery blockage and rapid pacing can be used to assess the effects of direct, intramyocardial stem cell injection on heart regeneration [1].

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

1.2. Si-Jia Sun: Our swine chronic heart failure model is quite stable. The infarct size of this model is around 16% of left ventricle and left ventricle ejection function reduce by at least 40% from the baseline [1].

1.2.1. 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)

1.3. Procedures involving animal subjects have been approved by the Committee on the Use of Live Animals in Teaching and Research (CULTAR) at the University of Hong Kong.


Section - Protocol
2. Pacemaker Implantation
2.1. With the experimental pig fixed the supine position [1-TXT], locate the right carotid artery and jugular vein in the carotid triangle [2] and use hemostatic forceps and asceptic technique to isolate the right carotid artery and jugular vein [3].
2.1.1. WIDE: Talent strapping limb Videographer: More Talent than pig in shot TEXT: Anesthesia: tiletamine + zolezepam 2-7 mg/kg + xylazine 0.5-1 mg/kg i.m.
2.1.2. Shot of artery and vein in triangle
2.1.3. Vessels being isolated
2.2. Ligate the distal end of the right carotid artery and jugular vein [1] and use an angiocath to cannulate the right jugular vein [2].
2.2.1. Vessel(s) being ligated
2.2.2. Catheter being inserted
2.3. After inserting a pacemaker lead into the right ventricle under X-ray guidance [1], use forceps to isolate the sternocleidomastoid and anterior scalene muscles [2] and connect the pacemaker to the lead [3], then implant a pacemaker between the two muscles [4].
2.3.1. Pacemaker lead being implanted (2.3.2.b) and LAB MEDIA: Figure 2 Pre MI image 
2.3.2. Muscles being isolated
2.3.3. Talent connecting pacemarker to lead NOTE: This may be an added shot.
2.3.4. Pacemaker being implanted

2.4. Then close the two muscles with 2-0 silk [1].

2.4.1. Suture(s) being placed

3. Invasive Pressure Volume Loop Analysis

3.1. To assess changes in left ventricle function, isolate the right femoral artery and femoral vein in the femoral triangle [1-TXT] and cannulate the right femoral artery with an angiocath [2].

3.1.1. WIDE: Talent isolating vessels Videographer: More Talent than pig in shot TEXT: Analyze at baseline, before cell transplantation, and 8 wks after cell transplantation 

3.2. Place a guidewire into the femoral vein via the angiocath [1] and remove the angiocath [2].

3.2.1. Guidewire being placed
3.2.2. Angiocath being removed

3.3. Cannulate a 12-French sheath into the femoral vein under the guidance of the guidewire [1] and remove the guidewire [2].

3.3.1. Sheath being introduced
3.3.2. Guidewire being removed

3.4. Cannulate the right femoral artery with a 9-French sheath as just demonstrated [1] and insert a balloon catheter through the 12-French sheath into the inferior vena cava under X-ray guidance [2].

3.4.1. Sheath being introduced
3.4.2. Talent inserting balloon while viewing X-ray guidance Videographer: More Talent than pig in shot

3.5. Clibrate a 7-French pressure-volume catheter in isotonic saline with a pressure volume signal processor [1] and insert the catheter into the left ventricle apex through the 9-French sheath under X-ray guidance [2].

3.5.1. Talent calibrating PV catheter
3.5.2. LAB MEDIA: To be provided by Authors: Shot of catheter being inserted into LV apex

3.6. Suspend the ventilation [1] and use the pressure volume signal processor to measure the left ventricular maximal and negative pressure derivative, end-systolic pressure, and end-diastolic pressures [2-TXT].

3.6.1. Talent suspending ventilation
3.6.2. Talent using pressure to measure pressure responses Videographer: Important step TEXT: Measure ESPVR during IVC occlusion

3.7. Then restart the ventilation [1].

3.7.1. Talent restarting ventilation

4. Myocardial Infarction (MI) Induction 

4.1. For myocardial infarction induction, administer 5 milligrams/kilogram amiodarone [1] and a 1.5 milligrams/kilogram lidocaine bolus intravenously over 1 hour to prevent ventricular arrhythmias [2] before cannulating the right carotid artery with an 8-French sheath as demonstrated [3].

4.1.1. WIDE: Talent adding amiodarone to IV
4.1.2. Lidocaine bolus being added to IV
4.1.3. Sheath being passed over guidewire

4.2. Perform the coronary angiography through a 6-French sheath over-the-wire guiding catheter via the placed sheath guided by standard C arm fluoroscopy [1].

4.2.1. Talent using fluoroscopy to place catheter Videographer: More Talent than pig in shot 

4.3. Occlude the left circumflex coronary artery distal to the first obtuse marginal branch with percutaneous transluminal coronary angioplasty dilatation balloon catheter inflation under X-ray guidance [1].

4.3.1. LAB MEDIA: Figure 2 Balloon Inflation image

4.4. Load 1 milliliter of 700-micrometer sponge microspheres mixed with 7 milliliters of iohexol into a 10-milliliter syringe [1] and inject the mixture through the balloon catheter to block the left circumflex coronary artery [2].

4.4.1. Syringe being loaded, with microsphere and iohexol containers visible in frame
4.4.2.  Mixture being injected

4.5. Then deflate the balloon [1] and perform an angiogram to confirm the occlusion [2].

4.5.1. Balloon being deflated
4.5.2. LAB MEDIA: Figure 2 Post MI image TEXT: Repeat injection until complete blockage achieved 

5. Stem Cell Injection

5.1. Eight weeks after infarction induction, load 2 x 108 human induced pluripotent stem cell-derived mesenchymal stem cells in 2 milliliters of normal saline into a 5-milliliter syringe [1] and sterilize 10 centimeters around the apex beat area of the anesthetized experimental animal [2].

5.1.1. WIDE: Talent adding saline to cells, with cell and saline containers visible in frame
5.1.2. Apex beat area being sterilized

5.2. Use a retractor to perform a left thoracotomy at the 4-5 intercostal space [1] and perform a pericardiotomy to expose the infarcted lateral wall [2].

5.2.1. Thoracotomy being performed Videographer: Important step
5.2.2. Pericardiotomy being performed Videographer: Important step

5.3. When the infarcted area is visible, perform 5-8 intramyocardial injections of approximately 300 microliters of cells per injection [1-TXT] before closing the intercostal space with iron wire [2] and closing the muscle layer with 2-0 silk sutures [3] and the subcutaneous tissue and skin layers with 2-0 vicryl sutures [4].

5.3.1. Cells being injected Videographer: Important step TEXT: Control animals: inject culture medium
5.3.2. Space being closed
5.3.3. Muscle being sutured
5.3.4. Subcutaneous tissue and/or skin being sutured

6. Intracardiac Programmed Electrical Stimulation 

6.1. To assess the inducibility of ventricular tachyarrhythmia after cell therapy [1], insert a 6-French electrophysiological catheter into the right ventricular apex via the femoral vein [2] and display the intracardiac recordings with the surface electrocardiogram leads one, two, and three on the electrophysiological recording system at a speed of 200 millimeters/second [3].

6.1.1. WIDE: Talent inserting catheter Videographer: More Talent than pig in shot
6.1.2. Catheter being inserted
6.1.3. Shot of intracardiac recordings

6.2. Use a stimulator to deliver a 2-millisecond pulse width at two times the diastolic threshold [1] and deliver a pacing train of eight stimuli at one 200-millisecond and one 300-millisecond drive cycle length [2], followed by one or two premature extra stimuli [3].

6.2.1. Pulse width being delivered
6.2.2. Pacing train being delivered
6.2.3. Premature extra stimul(i) being delivered

6.3. Then sequentially shorten the coupling intervals until a ventricular effective refractory period or arrhythmia is induced, noting the presence of an inducible sustained ventricular tachyarrhythmia [1-TXT].

6.3.1. Talent shortening coupling intervals TEXT: Euthanasia: pentobarbital sodium 100 mg/kg i.v.



Section – Results
7. Results: Representative Cardiac Function, Morphology, Cell Survival, and Inducible Ventricular Arrhythmia 

7.1. In this representative experiment, serial echocardiographic examination showed that the left ventricle ejection fraction significantly decreased from baseline [1], while the left ventricle end-diastolic dimension and end-systolic dimension significantly increased at 8 weeks after myocardial infarction induction [2].

7.1.1. LAB MEDIA: Figure 4A: JoVE Video Editor please emphasize MI data bar in left graph
7.1.2. LAB MEDIA: Figure 4A: JoVE Video Editor please emphasize MI data bar in middle and rights graph

7.2. In contrast, the left ventricle ejection fraction and end-systolic dimension significantly increased in the cell transplantation group 8 weeks after administration [1].

7.2.1. LAB MEDIA: Figure 4A: JoVE Video Editor please emphasize hiPSC-MSCs data bars in left and right graphs

7.3. The negative pressure derivative and end systolic pressure-volume relationship significantly decreased from baseline at 8 weeks after induction of myocardial infarction [1], while intramyocardial administration of mesenchymal stem cells resulted in an increase in these functions [2].
 
7.3.1. LAB MEDIA: Figure 4B: JoVE Video Editor please emphasize MI data bars in left and right graphs
7.3.2. LAB MEDIA: Figure 4B: JoVE Video Editor please emphasize hiPSC-MSC data bars in left and right graphs

7.4. Measurement of the left ventricle infarct wall thickness in five to seven serial 1-centimeter-thick sections from each animal revealed a percentage of left ventricle infarction of approximately 16% [1].

7.4.1. LAB MEDIA: Figure 5: JoVE Video Editor please sequentially emphasize holes in tissue samples

7.5. There was no cell survival around the injection site in the infarct area 8 weeks after transplantation [1], but a small number of the surviving injected stem cells were visible in the peri-infarct area [2].

7.5.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize MI image
7.5.2.  LAB MEDIA: Figure 6: JoVE Video Editor please emphasize red signal/red signal indicated by white arrows in hiPSC-MSCs image

7.6. The incidence of inducible sustained ventricular tachyarrhythmias could be easily increased in animals with heart failure [1]. 

7.6.1. LAB MEDIA: Figure 7: JoVE Video Editor please add/emphasize red test and arrow

7.7. Of note, stem cell transplantation did not significantly modify the underlying myocardial substrate to reduce susceptibility to ventricular tachyarrhythmia [1].

7.7.1. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize hiPSC-MSCs data bar






Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Si-Jia Sun: As left circumflex coronary artery blockage may induce arrhythmia, be sure to monitor the ECG and to immediately use an external, biphasic defibrillator to re-establish a sinus rhythm as necessary [1]. 
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 4.4., 5.3., 6.3.)
8.2. Song-Yan Liao: This method provides a stable and reproducible clinically relevant large animal model of heart failure for testing the efficacy of stem cell-based therapies [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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