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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Y  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of shots: 21
 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Ken Takahashi: Heart disease research is often performed in small animal models, such as rodents. However, the physiology of the human heart differs significantly from that of the rodent heart [1].

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

REQUIRED: 

1.2. Yun Liu: Our protocol uses cardiomyocytes differentiated from human iPS cells to model ischemic heart disease and to quantify the damage and functional impairment of ischemic cardiomyocytes [1].

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

OPTIONAL: 
1.3. Yin Liang: This protocol may provide a convenient method for personalized drug screening using iPS cells derived from individual patients [1].

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

OPTIONAL: 

1.4. Mengxue Wang: The appropriate handling of the iPS cells, such as using fresh medium and changing the medium slowly and punctually, is critical to ensuring a successful differentiation into functional cardiomyocytes [1].

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

Introduction of Demonstrator on Camera

1.5. Ken Takahashi: Demonstrating the procedure with Yun Liu, Yin Liang, and Mengxue Wang will be Chen Wang, a PhD student from my laboratory [1][2].

1.5.1. INTERVIEW: Author saying the above
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

1.6. 

Protocol
2. Human Induced Pluripotent Stem Cell (hiPSC) Cardiac Differentiation Induction
2.1. To induce human induced pluripotent stem cell differentiation into cardiac cells, first coat the wells of a 96-well culture plate with 100 microliters of 1.675 micrograms/milliliter of laminin in PBS [1].
2.1.1. WIDE: Talent adding laminin to well(s)
2.2. After a 30-minute incubation at 37 degrees Celsius, seed 3 × 104 stem cells in 200 microliters of iPS (eye-P-S) maintenance medium supplemented with 10-micromolar Y-27632 (Y-two-seven-six-three-two) into each well [1-TXT] and return the plate to the cell culture incubator [2]. 
2.2.1. Talent adding cells to well(s), with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.2.2. Talent placing plate into incubator
2.3. After 24 hours, replace the supernatants with 200 microliters of iPS growth medium per well [1] and return the plate to the cell culture incubator for an additional 2-3 days [2-TXT].
2.3.1. Talent adding medium to well(s), with medium container visible in frame
2.3.2. Talent placing plate into incubator TEXT: Change medium daily
2.4. When the cells reach a 70-80% confluency, replace the medium in each well with 200 microliters of prewarmed differentiation medium A [1] and return the plate to the cell culture incubator for another 48 hours [2].
2.4.1. Talent adding medium to well(s), with medium container visible in frame Videographer: Important step
2.4.2. Talent placing plate into incubator Videographer: Important step
2.5. At the end of the incubation, slowly replace the supernatant in each well with 200 microliters of pre-warmed differentiation medium B [1] and return the plate to the cell culture incubator [2].
2.5.1. Talent adding medium to well(s), with medium container visible in frame Videographer: Important step
2.5.2. Talent placing plate into incubator Videographer: Important step 
2.6. After 2 days, replace the supernatants with 200 microliters of pre-warmed cardiomyocyte maintenance medium per well [1] and return the plate to the cell culture incubator for up to 30 days [2-TXT].
2.6.1. Talent adding medium to well(s), with medium container visible in frame
2.6.2. Talent placing plate into incubator TEXT: Change medium every other day

3. Induced Pluripotent Stem Cell-Cardiomyocyte (iPS-CM) Contractility Assessment

3.1. To assess the contractility of the cardiomyocytes, install the Particle Image Velocimetry ImageJ plugin [1-TXT] and use a phase contrast microscope and the 4x objective to record video images of the cells at approximately 20 frames per second for about 10 seconds [2-TXT].

3.1.1. WIDE: Talent installing plugin, with monitor visible in frame Videographer: Important/difficult step TEXT: https://sites.google.com/site/qingzongtseng/piv

3.1.2. LAB MEDIA: Supplementary Video 1: 00:00-00:10 TEXT: Record location of interest to allow before/after ischemia comparison 

3.2. Then save the video file as analyze.avi and create a folder structure as indicated [1-TXT].

3.2.1. SCREEN: 3.2.1: 00:03-00:32 Video Editor: please speed up TEXT: Joblist.txt provided in supplement

3.3. To analyze discrete two-dimensional vector fields of cellular displacement, launch Fiji [1] and select Plugins, Macros, and Edit to open vector_analysis.ijm [1-TXT].

3.3.1. Talent at computer, launching Fiji, with monitor visible in frame Videographer: Important step
3.3.2. SCREEN: 3.3.2.: 00:04-00:12 TEXT: Coding file provided in supplement

3.4. Then click Run. The analysis will be performed automatically [1].

3.4.1. SCREEN: 3.4.1.: 00:06-00:24 Video Editor: please speed up

4. Ischemia Exposure 

4.1. For ischemic treatment, replace the supernatant in each well with 200 microliters of DMEM (D-M-E-M) without glucose and serum [1] and place the plate in a hypoxic chamber [2].

4.1.1. WIDE: Talent adding medium to well(s), with medium container visible in frame
4.1.2. Talent placing plate into incubator

4.2. Then infuse nitrogen gas into the chamber [1], maintaining the internal oxygen concentration at 2% and the carbon dioxide concentration at 5% for 24 hours [2].

4.2.1. Talent starting nitrogen infusion Videographer: Important step
4.2.2. Talent setting O2 and CO2 levels OR Shot of O2 and CO2 levels Videographer: Important step





Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.4., 2.5., 3.1., 3.3., 4.2.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1.




Results
5. Results: Representative Cardiac Cell Differentiation 

5.1. Successfully differentiated cells demonstrate spontaneous contraction as observed under the microscope [1], with 50% of the culture wells typically exhibiting spontaneous contraction in less than 20 days [2].

5.1.1. LAB MEDIA: 12.5 2-2 before: 00:00-00:10
5.1.2. LAB MEDIA: Supplementary Figure 1 Video Editor: please add horizontal line from 50% on y-axis to 20-day data point and vertical line from 50%-data point to 20 days on x-axis

5.2. Cardiac marker protein can also be used to confirm a successful differentiation [1].

5.2.1. LAB MEDIA: Figure 2 Video Editor: please green signal in merge image

5.3. Cells from the ischemic group typically exhibit a lower viability in MTT (M-T-T) assays [1-TXT] and a lower contractility than those from the normoxic control group [2].

5.3.1. LAB MEDIA: Figure 3A Video Editor: please emphasize ischemic data bar TEXT: MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
5.3.2. LAB MEDIA: Figures 3E and 3F Video Editor: please emphasize ischemic after image and ischemic data bar

5.4. The ratio of propidium iodide-positive cells is also higher in the ischemic group [1] than in the control group [2], indicating a higher incidence of cellular damage [3].

5.4.1. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize red peak under PI(+) bracket and ischemic data bar
5.4.2. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize blue control peak under PI(+) bracket and control data bar
5.4.3. LAB MEDIA: Figures 3C and 3D



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Chen Wang: It is important to accurately locate the regions of interest in the culture plate to allow comparison of the contractility of the cardiomyocytes [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.1.) 

6.2. Keiji Naruse: This technique can be used for drug screening using patient-derived iPS cells. It also provides a unique platform for further elucidating the mechanisms underlying ischemic heart diseases [1].

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