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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  
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, 2.4, 2.7, 2.8, 3.2, and 3.3
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3. hiPSC-CMs purification and small molecule pre-treatment 
4.6. Injection of iPSC-CMs into the mouse’s myocardium 
5. Will the filming need to take place in multiple locations? Y
Yes, two buildings are 0.5 miles apart.
  


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

1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Meng Zhao: Our data demonstrated that transient inhibition of Rho kinase activity enhances the adhesion, survival, and engraftment of hiPSC-derived cardiomyocytes after being transplanted into infarcted mouse hearts [1].

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

1.2. Meng Zhao: We provide a simple, low-cost while highly efficient method to increase the engraftment of transplanted hiPSC-derived cardiomyocytes in the injured animal hearts [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)
1.3. Yawen Tang: As this technique can improve cell engraftment rate safely and efficiently in acute cardiac infarction and heart failure, it contributes for the resulting improvements in cardiac function, vascularity, and apoptosis [1].

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

1.4. Yawen Tang: Although we only tested our protocol in hiPSCs, this method may be applied to other types of cells such as embryonic stem cells, mesenchymal stem cells, et cetera [1].

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

1.5. Hanxi Zhu: The dose and duration for Y-27632 treatment is critical [1].

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



1.6. Hanxi Zhu: The visual demonstration can demonstrate all key steps in detail in our protocol, which is beneficial for someone who has never performed this technique before [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)

Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the University of Alabama at Birmingham and were based on the National Institutes of Health Laboratory Animal Care and Use Guidelines (NIH Publication No 85-23).

	


Section - Protocol
2. hiPSC-CMs Purification, Small Molecule Pre-treatment, Myocardial Infarction and Cell Transplantation
2.1. On day 21 after hiPSC-CM (pronounced: “h·​i·​p·​s·​c·​c·​m”) differentiation, aspirate the medium and wash the cells with sterile PBS once [1-TXT]. Incubate the cells with 0.5 milliliters of cell-dissociation enzymes per well at 37 °C for 5 to 7 minutes [2] [3]. 
2.1.1. MED: Talent aspirates the medium and washes the cells with PBS once. TEXT: hiPSC-CMs: human induced pluripotent stem cell-derived cardiomyocytes
2.1.2. MED: Talent adds the enzyme to few wells. 
2.1.3. MED: Talent transfers the plate to an incubator.
2.2. After the incubation time, repeatedly pipette the cell suspension using a 1-milliliter pipette in order to thoroughly dissociate the cells. Then, add 1 milliliter of neutralizing solution to each well [1-TXT], collect the cell mixture into a 15-milliliter centrifuge tube [2] and centrifuge at 200 x g for 3 minutes [3]. 
2.2.1. CU: Talent pipettes the cell suspension few times and adds 1 ml of the neutralizing solution to few wells. TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says: “neutralizing solution”.
2.2.2. CU: Talent transfers the cell mixture from few wells into a 15-ml tube.
2.2.3. MED: Talent closes the centrifuge lid and presses the start button. Videographer: Please obtain multiple takes, this is repeated.
2.3. After the centrifugation, discard the supernatant and resuspend the cells in the neutralizing solution [1]. Then, replant the cells onto gelatin-coated 6-well plates at a density of 2 million cells per well [2] [3]. 
2.3.1. MED: Talent removes the supernatant, adds the neutralizing solution and pipettes up and down few times.
2.3.2. CU: Talent replant the cells in few wells of a 6-well plate. 
2.3.3. MED: Talent transfers the plate to an incubator.
2.4. After 24 to 48 hours, replace the culture medium with the purification medium for 3 to 5 days [1-TXT] [2].  
2.4.1. CU: Talent removes the culture medium from few wells and adds the purification medium to those wells. TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says: “purification medium”. 
2.4.2. MED: Talent transfers the plate to an incubator.
2.5. Prior to transplantation, culture the cells in the treatment group for 12 hours in RB+ medium supplemented with 10 micromolar Y-27632 (pronounced: “y·two·seven·​six·three·two”) [1] [2]. Similarly, perform verapamil treatment on the cells in the RB+ medium with 1-micromole verapamil for 12 hours [3-TXT].
2.5.1. MED: Talent adds the RB+ (pronounced: “r·​b·​plus”) medium supplemented with Y-27632 to few wells. TEXT: hiPSC-CMs+RI 
2.5.2. MED: Talent transfers the plate to an incubator.
2.5.3. MED: Talent adds the RB+ medium supplemented with verapamil to few wells. TEXT: hiPSC-CMs+VER 
2.6. After the treatment, wash the hiPSC-CMs with PBS once and incubate the cells with 0.5 milliliters of cell-dissociation enzymes per well for a maximum of 2 minutes [1]. 
2.6.1. MED: Talent washes the cells with PBS once, and adds the enzyme to few wells. Show a timer set to count down from 2 minutes in the shot.
2.7. Repeatedly pipette the cell suspension, using a 1-milliliter pipette, to thoroughly dissociate the cells. Next, neutralize the cells with neutralizing solution [1], collect the cell mixture in a 15-milliliter centrifuge tube [2], and centrifuge at 200 x g for 3 minutes [3]. 
2.7.1. CU: Talent pipettes the cell suspension few times and adds the neutralizing solution to few wells. 
2.7.2. CU: Talent collects cell mixture in a 15 ml tube.
2.7.3. Reuse 2.2.3.
2.8. After centrifugation, resuspend the cells in PBS at a concentration of 0.1 million cells per 5 microliters in preparation for injection [1].
2.8.1. CU: Talent does few actions to resuspends the cells at a concentration of 0.1 million cells per 5 microliters. 
2.9. Immediately following myocardial infarction induction, inject 5 microliters of control hiPSC-CMs (pronounced: “h·​i·​p·​s·​c·​c·​m·Z”), Y-27632-pretreated hiPSC-CMs, verapamil-pretreated hiPSC-CMs, or an equal volume of PBS into the mouse’s myocardium at each site, one in the infarct area and two in the areas around the infarct [1-TXT].
2.9.1. ECU: Talent injects one of the treated cells (or PBS) into the mouse’s myocardium. TEXT: 3 x 105 cells/animal, 1 x 105 cells/site Video editor: Please show text overlay when VO says: “inject 5 microliters”. 
3. Calcium Transient and Contractility Recording
3.1. 12 hours before performing calcium transient and contractility detection, add 10 micromolar Y-27632, 100 nanomolar RA, 1 micromolar verapamil, or an equal volume of PBS into the culture medium of hiPSC-CMs [1].  
3.1.1. MED: Talent adds the Y-27632, RA, and verapamil.  TEXT: RA: Rho kinase activator 
3.2. Next, discard the medium, and wash the plate with PBS once [1]. Change the medium to a phenol-red-free DMEM containing 0.02 weight per volume percent of surfactant polyol, 5 micromolar calcium indicator, and the corresponding Y-27632, RA, verapamil, or an equal volume of PBS [2], and incubate the plate at 37 °C for 30 minutes [3]. 
3.2.1. MED: Talent does few actions to wash the cells with PBS once.
3.2.2. MED: Talent changes the medium. TEXT: Y-27632 (10 μM), RA (100 nM), verapamil (1 μM) Video editor: Please show text overlay when VO says: “Y-27632, RA, verapamil”.
3.2.3. MED: Talent transfers the plate to an incubator. 
3.3. After the incubation, discard the supernatant, wash the cells with the dye-free DMEM three times, and let the medium rest for 30 minutes to de-esterify the mapping dye [1].
3.3.1. MED: Talent does few actions to wash the cells with dye-free DMEM once and leaves the plate at the room temperature. 
3.4. Place the cell-seeded coverslip in an open bath chamber and insert the chamber into a microincubation system equilibrated to 37 °C with an automatic temperature controller [1]. Perfuse it with Tyrode’s solution, and continuously add RI, RA, or PBS to the perfusion solution [2-TXT]. 
3.4.1. MED: Talent places the cell-seeded coverslip in an open bath chamber and inserts it into a microincubation system.
3.4.2. CU: Talent perfuses it with the solution and adds the RI (or RA or PBS) to the solution. TEXT: See manuscript for media composition Video editor: Please show text overlay when VO says: “Tyrode’s solution”. TEXT: RI: Rho kinase inhibitor
3.5. Use an inverted fluorescence microscope and a laser scanning head to record spontaneous calcium transient by employing an x-t line scan [1-TXT]. Record the spontaneous contraction of hiPSC-CMs using the Differential Interference Contrast functionality of the confocal microscope [2]. 
3.5.1. MED: Talent does few actions to record the calcium transient. TEXT: 488 nm argon laser for dye excitation; 515 ± 10 nm barrier filter to collect emission
3.5.2. MED: Talent does few actions to record the spontaneous contraction of hiPSC-CMs. 


Section – Results
4. Results: Increased Engraftment of Transplanted hiPSC-CM Preconditioned with the ROCK Inhibitor Y-27632 in a Murine MI Model 
4.1. The survival rate of the transplanted cells was confirmed by the increased luciferase activity [1]. The increased human cardiac troponin T and human nuclear antigen expression showed that Y-27632 pretreatment could significantly improve the cell engraftment rate [2] [3].
4.1.1. LM: Figure 1B (right panel) Video editor: Please emphasize the gray bars when VO says: “increased luciferase activity”.
4.1.2. LM: Figure 1C (left panel). Video editor: Please emphasize Merge (40X) panel of the 2nd row. TEXT: hcTnT: Human cardiac troponin T; HNA: Human nuclear antigen
4.1.3. LM: Figure 1C (right panel). Video editor: Please emphasize the black bars. 
4.2. Y-27632 pretreated cells exhibited a larger and more defined rod-shaped cytoskeletal structure [1] [2]. Also, Y-27632 pretreatment decreased TUNEL-positive cells indicating the reduced transplanted hiPSC-CM apoptosis in vivo [3] [4].
4.2.1. LM: Figure 1D (right panel). Video editor: Please emphasize the orange bars.
4.2.2. LM: Figure 1D (left panel). Video editor: Please emphasize Merge (40X) panel.
4.2.3. LM: Figure 1E. (right panel). Video editor: Please emphasize the black bars.
4.2.4. LM: Figure 1E. (left panel). Video editor: Please emphasize Merge (40X) and “Grafted CMs”.
4.3. Western blot suggested that Y-27632 pretreatment increased expression of integrin β1 and N-cadherin and decreased the expression of p-MLC2 (pronounced: “phospho-myosin light chain 2”) [1]. Same results were shown with the cardiac tissue immunostaining [2]
4.3.1. LM: Figure 2A. TEXT: p-MLC2: phospho-myosin light chain 2 Video editor: Please emphasize the (+) bands on the 2nd row (Integrin) and the 3rd row (P-MLC2) of figure 2A. 
4.3.2. LM: Figure 2B.
4.4. In vitro mouse HL-1 cell attachment experiments indicated that Y-27632 pretreatment significantly increased hiPSC-CM adherence relative to HL-1 [1]. 
4.4.1. LM: Figure 2C_2nd row, right bar graph. Video editor: Please emphasize the 2nd bars (+RI)
4.5. Y-27632 pretreatment reduced the contractile force [1], the peak calcium transient fluorescence and the calcium transient duration [2]. 
4.5.1. LM: Figure 3A. Video editor: Please emphasize the orange bar (+RI) of the “12 h Treatment” section.
4.5.2. LM: Figure 3B. Video editor: Please emphasize the ‘Peak ΔF/F0” and “CaTD50” of the middle panel (+RI).
4.6. Y-27632 pretreatment regulated cardiomyocyte contraction by significantly reducing the expression of cTnI and cTnT [1]. 
4.6.1. LM: Figure 3D. Video editor: Please emphasize the (+) bands on the 2nd row (cTnI) and the 3rd row (cTnT) of figure 2D, left panel. 
4.7. Similar to Y-27632, verapamil pretreatment increased the luciferase activity [1] and numbers of hcTnT/HNA double-positive cells [2] [3].
4.7.1. LM: Figure 4A (right panel) Video editor: Please emphasize the gray bars when VO says: “increased the luciferase activity”.
4.7.2. LM: Figure 4B (left panel). Video editor: Please emphasize Merge (40X) panel of the 2nd row.
4.7.3. LM: Figure 4B (right panel). Video editor: Please emphasize the black bars.


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) 
5.1. Meng Zhao: The most important step is to culture cells in the treatment group for 12 hours in RB+ medium supplemented with 10 µM Y-27632 [1] [2].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.1.2. Use 2.5.1.
5.2. Meng Zhao: Based on this method, slow release of Y-27632 to further increase cell engraftment rate is a promising strategy [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.3. Meng Zhao: This technique paves the way for researchers to study the physiology and function of hiPSC-CMs in vivo [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.4. Meng Zhao: The small molecule CHIR99021 used for cardiomyocytes differentiation is hazardous, which may cause respiratory irritation. Please do not inhale or intake by any way [1].
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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