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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured files to your project page by your script return deadline.
3. Which steps from the protocol section below are the most important for viewers to see? 
3.2., 3.4., 4.1., 5.7., 5.8.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.1. It is important that during this step, the cells are dissociated delicately, ensuring that the mechanical dissociation leads to single cells, but is not too harsh, as this could easily lead to a lot of cell death. We frequently observe the cells under a microscope during the mechanical dissociation and stop the dissociation as soon as we observe that the cardiomyocytes are dissociated into single cells.
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. Jae Gyun Oh: Reproducibility is a major concern when inducing stem cell-derived cardiomyocytes. Using these methods, high-purity and high-quality cardiomyocytes can be generated from iPSC for their use in functional studies [1].

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

1.2. Jaydev Dave: The main advantage of this technique is that it is a simple, cost-effective, reliable, and powerful method for obtaining highly purified, high-quality preparations of iPSC-derived cardiomyocytes [1].

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





Section - Protocol
2. Human Embryonic Stem Cell (hESC)-Qualified Matrix-Coated Plates and Coverslips
2.1. At least 30 minutes before beginning an experiment, wipe individual glass coverslips with 70% ethanol [1] and place the coverslips into individual wells of a sterile, 6-well plate [2].
2.1.1. WIDE: Talent wiping coverslip, with ethanol container visible in frame
2.1.2. Talent placing coverslip into well(s)
2.2. When the coverslips have dried, add 250-300 microliters of human embryonic stem cell-qualified matrix solution directly onto the center of each coverslip [1-TXT] and place the 6-well plate in the tissue culture hood [2].
2.2.1. Solution being added to coverslip, with solution container visible in frame TEXT: See text for all solution and medium preparation details
2.2.2. Talent placing plate into hood
3. Induced Pluripotent Stem Cell (iPSC) Maintenance and Passaging
3.1. For iPSC (eye-P-S-C) culture, add 2.5-3 x 105 iPSC in 2 milliliters of human iPSC medium to each well of a standard, 6-well, tissue culture plate [1] and maintain the cells in a cell culture incubator until they reach 70-80% confluency [2-TXT].
3.1.1. WIDE: Talent adding cells to well(s), with medium container visible in frame
3.1.2. Talent placing plate into incubator TEXT: Change medium every other day
3.2. For cell passaging, rinse each well to be passaged with 1 milliliter of PBS without calcium or magnesium for 7-10 minutes [1-TXT] before replacing the PBS with 1 milliliter of passaging medium [2].
3.2.1. Talent adding PBS to well(s), with PBS container visible in frame Videographer: Important step TEXT: Check cells intact monolayer by microscopy at end of wash
3.2.2. Medium being added to well(s), with medium container visible in frame Videographer: Important step
3.3. Using a cell lifter, gently scrape the cells from the bottom of the wells to be passaged [1] and use a sterile, 2-milliliter, glass pipette to mechanically dissociate the detached cells [2].
3.3.1. Cells being scraped
3.3.2. Cells being dissociated
3.4. When the cells have lifted into small clusters as visible under the microscope [1], add 5 milliliters of passaging medium to split the cells at a 1:6 ratio [2].
3.4.1. LAB MEDIA: Dissociated iPSCs
3.4.2. Talent adding medium to cells, with medium container visible in frame Videographer: Important step
3.5. Next, aspirate the human embryonic stem cell-qualified matrix from the 6-well plate [1]. 
3.5.1. Matrix being aspirated from at least one well
3.6. Then add 1 milliliter of passaging medium [1] and 1 milliliter of dissociated cells to each well [2].
3.6.1. Talent adding medium to well(s), with medium container visible in frame
3.6.2. Talent adding cells to well, with cell container visible in frame  Videographer comment: 3.6.2 and 3.1.1 were the same shot more or less so I shot multiple takes for 3.6.2
[Added Shot] 3.6.2B: showing shaking the plate
4. Selected iPSC-Cardiomyocyte (CM) Plating
4.1. To harvest the metabolically-selected iPSC-CM (eye-P-S-C-C-M), add 1 milliliter of sterile 0.25% trypsin with EDTA to each well for a 5-minute incubation at 37 degrees Celsius [1-TXT] and use a 1000-microliter pipette to mechanically dissociate the cells until a single-cell suspension has been achieved [2].
4.1.1. WIDE: Talent adding trypsin-EDTA to well(s), with trypsin-EDTA container visible in frame Videographer: Important/difficult step TEXT: See text for full iPSC-CM selection details
4.1.2.  Cells being dissociated Videographer: Important/difficult step
4.2. Pool the cells in a sterile, 15-milliliter conical tube [1] and wash each well with 2 milliliters of RPMI 20 (R-P-M-I-twenty) medium per well [2].
4.2.1. Talent adding cells to tube(s)
4.2.2. Talent adding medium to well(s), with medium container visible in frame
4.3. Then add the washes to the tube [1] and pellet the cells by centrifugation [2-TXT].
4.3.1. Talent adding wash to tube
4.3.2. Talent adding tube to centrifuge TEXT: 5 min, 800 x g, RT
4.4. Resuspend the cells in a sufficient volume of medium to achieve a 3 x 105 cells/250 microliters of cells concentration [1] and use a 2-milliliter, glass pipette to dissociate the cells until the solution appears to be homogenous [2].
4.4.1. Shot of pellet if visible, then medium being added to cells, with medium container visible in frame
4.4.2. Pellet being dissociated
4.4.3. [Added Shot] the Matrix solution was aspirated
4.5. Then aspirate 250 microliters of cells into a 1000-microliter pipette tip [1] and slowly dispense the entire volume of solution onto one human embryonic stem cell-qualified matrix-coated coverslip [2].
4.5.1. Cells being aspirated
4.5.2. Cells being added to coverslip
[Added Shot] 4.5.2B showing the droplets
4.6. When all of the cells have been seeded, carefully place the plate into the cell culture incubator overnight [1], gently adding 2 milliliters of D7 (D-seven) medium to each well the next morning [2-TXT].
4.6.1. Talent placing plate into incubator
4.6.2. Talent adding medium to well(s), with medium container visible in frame TEXT: Change medium after 24 h and every 2 d after
5. Intracellular Calcium (Ca2+) Transient Assessment
5.1. When the selected iPSC-CMs reach at least 3 months old, treat the cells with 2 microliters of Fura-2 AM (f’yura-two A-M) for 10 minutes at 37 degrees Celsius [1] and power on the calcium analysis system [2].
5.1.1. WIDE: Talent adding fura-2 to cells, with fura-2 container visible in frame
5.1.2. Talent turning on system
5.2. Initiate the arc lamp [1] and place the chamber onto the system [2].
5.2.1. Talent initiating lamp
5.2.2. Talent placing chamber onto system
5.3. Connect the tubes from the pump to the appropriate inlet and outlets [1] and the electric wire from the stimulator to the chamber [2].
5.3.1. Talent connecting tube(s) Videographer comment: 5.3.1 and 5.3.2 were merged into one shot
5.3.2. Talent connecting wire
5.4. Fill the perfusion tube that runs through the fluidic inline heater with 37-degree Celsius-warmed Tyrode’s solution [1] and adjust the camera and framing aperture dimensions to minimize the background area [2].
5.4.1. Talent filling tube
5.4.2. Talent adjusting camera
5.5. Fasten a glass coverslip seeded with iPSC-CMs into the chamber [1] and gently add 500 microliters of Tyrode’s solution directly on top of the coverslip [2].
5.5.1. Coverslip being secured
5.5.2. Solution being added to coverslip
5.6. Begin perfusing the chamber with Tyrode’s solution at a 1.5 milliliters/minute rate [1] and use an electric stimulator to the pace the iPSC-CMs with 1 hertz field stimulation at 10 volts every 4 milliseconds for 3-5 minutes [2].
5.6.1. Chamber being perfused
5.6.2. Talent stimulating iPSC-CM
5.7. When all of the dye has been washed out of the chamber, adjust the viewing window to the upper left region of the coverslip [1] and begin the recording [2].
5.7.1. Talent adjusting viewing window, with monitor visible in frame Videographer: Important step
5.7.2. SCREEN: To be provided by Authors: Recording being initiated	Comment by Bridget Colvin: Authors: Please upload all screen captured files to your project page as soon as possible to avoid delaying the editing process.
5.8. After collecting a consistent stream of 5-10 peaks, click Pause to temporarily stop the recording [1] and move the microscope stage to an adjacent area toward the opposite end of the coverslip [2] before resuming the recording [3].
5.8.1.  SCREEN: To be provided by Authors: Shot of peaks, then Pause being clicked
5.8.2. Stage being adjusted Videographer: Important step
5.8.3. SCREEN: To be provided by Authors: Recording being resumed
5.9. After scanning the calcium transients across the entire coverslip in the same manner over a period of 10 minutes [1-TXT], analyze the data with an appropriate fluorescence trace analysis software according to the manufacturer’s instructions [2].
5.9.1. Talent at computer, scanning ROI, with monitor visible in frame TEXT: Acquire 80-100 measurements/coverslip
5.9.2. LAB MEDIA: Figure 5



Section – Results
6. Results: Representative iPSC-CM Phenotypic Characterization, Differentiation Efficiency, and Calcium Amplitude Analyses

6.1. This protocol generates highly pure cardiomyocytes that acquire a ventricular, adult-like phenotype in culture over time [1].

6.1.1. LAB MEDIA: Figure 1A images only: JoVE Video Editor please outline at least one cell in right image

6.2. As assessed by immunofluorescence staining for the atrial and ventricular MLC2 (M-L-C-two) isoforms [1-TXT], the majority of the cells generated by this protocol are atrial MLC2 isoform-positive at day 30 after the induction of cardiac differentiation [2], while ventricular MLC2 isoforms are expressed in much lower numbers at the same time point [3].

6.2.1. LAB MEDIA: Figure 2A TEXT: MLC2: myosin regulatory light chain 2
6.2.2. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize day 30 MLC2A image
6.2.3. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize day 30 MLC2V image

6.3. As the time in culture increases, a complete switch in the MLC2 isoforms is observed [1].

6.3.1. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize days 60 and 80 MLC2A and MLC2V images

6.4. These data were also confirmed by flow cytometric quantification of the percentage of atrial and ventricular MLC2-marker-expressing cells [1].

6.4.1. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize cells in bottom right quadrant in left graph, then cells in top left and bottom right quadrants in right graph

6.5. The calcium amplitude is significantly increased in the iPSC-CMs at day 90 [1], similar to that observed for adult rat CMs [2].

6.5.1. LAB MEDIA: Figures 3A and 3B: JoVE Video Editor please emphasize Day 90 waves and data bar
6.5.2. LAB MEDIA: Figures 3A and 3B: JoVE Video Editor please emphasize ARCM waves and data bar

6.6. It is important to note that contaminating noncardiac cells [1] may influence the functional maturation of the human iPSC-CMs during differentiation [2].

6.6.1. LAB MEDIA: Figures 4A and 4B: JoVE Video Editor please emphasize alpha-SMA image columns in Figure 4A
6.6.2. LAB MEDIA: Figures 4A and 4B: JoVE Video Editor please emphasize middle panel in Figure 4B

6.7. Further, when recording calcium transients in iPSC-CMs [1], it is necessary to allow the cells to stabilize at 37 degrees Celsius under constant stimulation for at least 200 seconds [2] and to restrict the recordings to a specific time window to ensure reproducible results [3].

6.7.1. LAB MEDIA: Figure 5
6.7.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize grey are between 0-200 s
6.7.3. LAB MEDIA: Figure 5: JoVE Video Editor please add vertical lines at each time point or otherwise indicate 200 and 900 s points on x-axis





Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Jaydev Dave: Remember to confirm that the iPSCs exhibit a homogeneous morphology and to allow the cells to reach a 70-80% confluency before initiating cardiac differentiation [1]. 
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
[bookmark: _GoBack]Videographer comment: 7.2.1 - was an added shot and Francesca said an added line
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