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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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 video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  23
Number of Shots:  52 


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· Fill out both required statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.3. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Casting of the Cardiac Microtissue Molds and Cell Seeding
2.1. After melting agarose in the microwave, place it in the biosafety cabinet and allow it to cool for 3 minutes [1].
2.1.1. WIDE: Talent putting agarose in the biosafety cabinet.
2.2. Pipette 700 microliters of the molten agarose [1] and add it to the silicone micro-mold of a 9 by 9 array, taking care to avoid generating bubbles [2]. Carefully place the mold on the pre-cooled ice block to accelerate the agarose gelation [3].
2.2.1. Talent pipetting molten agarose. 
2.2.2. Talent adding agarose in the mold. 
2.2.3. Talent placing the mold on the ice block.
2.3. Once the agarose becomes translucent, carefully bend the edges of the micro-mold to loosen the agarose replica and gently peel the replica from all sides to detach it from the silicone micro-mold [1].
2.3.1. Talent removing replica from the silicon mold.
2.4. Transfer the agarose microtissue tray containing 81 circular recesses into a sterile 12-well plate [1-TXT], then add 2 milliliters of PBS to the agarose microtissue tray and inspect it under the microscope for any trapped bubbles or irregular shaped wells [2].
2.4.1. Talent transferring the agarose microtissue tray in 12-well plate. TEXT: Circular recesses diameter-800 µm; depth-800 µm 
2.4.2. Talent adding PBS to the agarose microtissue tray.

2.5. Submerge the agarose tray in 2 milliliters of 70% ethanol overnight [1] followed by UV treatment in the biosafety cabinet for 1 hour [2]. Remove the 70% ethanol [3] and wash twice with distilled water and once with 2 milliliters of PBS [4]. 
2.5.1. Talent submerging agarose tray in ethanol.
2.5.2. Tray in biosafety cabinet with UV light on.
2.5.3. Talent removing ethanol.
2.5.4. Talent washing the tray.
2.6. After counting the induced pluripotent stem cell-derived cardiomyocytes, cardiac fibroblasts and endothelial cells after trypsinization and neutralization place the cell suspensions on the ice [1].
2.6.1. Talent placing the cell suspension on the ice.
2.7. In a new tube, mix the induced pluripotent stem cell-derived cardiomyocytes, cardiac fibroblasts and endothelial cells [1-TXT]. 
2.7.1. Talent mixing the cells. TEXT: iPSC-CMs: iPSC-ECs: iPSC-CFs in 7:2:1 ratio for cell density of 106 cells/mL
2.8. Then, remove the PBS from the well and the cell seeding chamber without touching the recesses [1] and add 200 microliters of the cell suspension dropwise [2]. Allow the cells to settle at 37 degrees Celsius in a carbon dioxide incubator for 2 hours [3].
2.8.1. Talent removing the PBS.
2.8.2. Talent adding cell suspension in the chamber.
2.8.3. Cells in the incubator.
2.9. Add microtissue fabrication medium surrounding the agarose mold to cover the surface of the inner chamber [1]. After 24 hours, observe for self-assembled and compact cells in the circular recesses. Change the medium every 2 days to maintain the cells [2].
2.9.1. Talent adding fabrication medium surrounding the agarose mold.
2.9.2. SCOPE: compact cells in the circular recesses or chamber.
3. Fixation and Permeabilization of the Cells and the Cardiac Microtissues for Immunostaining
3.1. Culture the individual cell types separately on basement membrane matrix medium or gelatin coated chamber slides [1-TXT]. Gently flush the cardiac microtissues out of the circular recesses [2] and collect them in a 15-milliliter conical tube [3]. Authors: What are you planning to use, basement membrane matrix medium or the gelatin coated chamber slides?
3.1.1. Talent seeding the cells. TEXT: Culture approximately 25–30 x 104 cells/mL
3.1.2. Talent taking the cardiac microtissues out of the circular recesses.
3.1.3. Talent collecting cardiac microtissue in a 15 mL tube.
3.2. Aspirate the medium [1] and rinse the cells or the microtissues with 1 milliliter of PBS [2]. Then, fix the cells or the microtissues with fixation buffer containing 4.2% PFA and incubate at room temperature [3-TXT].
3.2.1. Talent Aspirating the medium.
3.2.2. Talent rinsing the cells or the microtissues with PBS.
3.2.3. Talent fixing the cells or the microtissues. TEXT: Incubation: chamber slides-20 min; microtissues-1 h
3.3. Aspirate the PFA [1] and incubate the cells or the microtissues with 1 milliliter of permeabilizing solution [2-TXT], then aspirate the solution [3] and rinse with 2 to 3 milliliters of PBS [4].
3.3.1. Talent aspirating the PFA.
3.3.2. Talent adding permeabilizing solution to the tube. TEXT: Incubation: chamber slides-5 to 7 min; microtissues-20
3.3.3. Talent aspirating the permeabilizing solution.
3.3.4. Talent rinsing the cells or the microtissues with PBS.
3.4. Add 500 to 1,000 microliters of blocking solution to the cells and incubate for at least 1 hour for the chamber slides and for 3 to 4 hours for the microtissues [1]. 
3.4.1. Talent adding blocking solution to the cells.
3.5. Incubate the samples with conjugated antibodies in the blocking solution for 1 hour for the chamber slides and overnight at 4 degrees Celsius for the cardiac microtissues [1].
3.5.1. Talent adding conjugated antibodies to the cells. TEXT: Conjugated antibodies: Anti-cardiac Troponin-T (1:50), Anti-CD31 (1:75), Anti-DDR2/Vimentin (1:50)
3.6. Wash the chamber slides three times with 500 microliters of 0.1% Tween-20 with 5-minute durations between each wash [1], then perform a final wash with PBS [2].
3.6.1. Talent washing the slides with tween-20.
3.6.2. Talent washing the slides with PBS.
3.7. Wash the cardiac microtissues five times with 2 milliliters of 0.1% Tween-20 with a 20-minute duration between each wash, then perform a final wash for an additional 20 minutes [1]. 
3.7.1. Talent washing the cardiac microtissues with tween-20.
3.8. Incubate the cells or the microtissues with DAPI prior to confocal microscopy [1], then carefully transfer the cardiac microtissues to a 35-millileter glass bottom dish [2] and add PBS to submerge the microtissue [3].
3.8.1. Cells in DAPI.
3.8.2. Talent transferring the cardiac microtissues to petri-plate.
3.8.3. Talent adding PBS.
4. Digestion of the Cardiac Microtissues and Cell Preparation for the Flow Cytometry
4.1. Flush the microtissues out of the circular recesses with medium 1 using a wide-bore 1-milliliter pipette tip into a 15-milliliter conical tube [1] and allow them to settle [2]. Then, aspirate the medium [3] and rinse with 1 milliliter PBS [4].
4.1.1. Talent flushing microtissues with medium -1 in the tube.
4.1.2. Settled microtissues in tube.
4.1.3. Talent aspirating the medium.
4.1.4. Talent rinsing microtissues with PBS.
4.2. Add 200 to 300 microliters of the enzyme digestion buffer [1] and incubate for 10 minutes at 37 degrees Celsius [2], then mix the microtissues gently for 1 minute and repeat the incubation [3].
4.2.1. Talent adding enzyme digestion buffer.
4.2.2. Tube at 37 °C. Videographer: Obtain multiple usable takes because this will be reused in 4.2.4
4.2.3. Talent mixing microtissue.
4.3. After the incubation, mix the microtissues vigorously with a regular 1-milliliter pipette tip to digest it into single cells and obtain a turbid cell suspension [1], then immediately neutralize the cell suspension with 5 milliliters of medium containing 5% FBS [2].
4.3.1. Talent mixing the microtissue.
4.3.2. Talent adding FBS.
4.4. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Strain the cell suspension through a 40-micrometer cell strainer and count the total number of cells [1]. Centrifuge the single cell suspension at 300 x g for 5 minutes at 4 degrees Celsius [2].
4.4.1. Talent straining the cell suspension.
4.4.2. Talent putting the tube in centrifuge and closing the lid.
4.5. Aspirate the supernatant [1] and resuspend the cells in annexin-binding buffer with FITC Annexin 5 and propidium iodide or To-Pro-3 dead cell exclusion dye [2-TXT] and incubate for 10 minutes on the ice [3].
4.5.1. Talent aspirating the supernatant. 
4.5.2. Talent resuspending the cells. TEXT: 1 x 105–1 x 106 cells in 100 µL buffer; PI-100 µg/mL
4.5.3. Tube on ice.
4.6. After the incubation, add 300 microliters of the annexin binding buffer to the cell suspension [1] and transfer it to a round bottom FACS tube for flow cytometry analysis [2].
4.6.1. Talent adding binding buffer to the cell suspension.
4.6.2. Talent transferring the cell suspension in FACS tube.




Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 214. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Estimation of the Purity, Morphology and the Contraction Profile of the Cells in the Cardiac Microtissues

5.1. Purified induced-pluripotent stem cell-derived-cardiac fibroblasts [1], endothelial cells [2], and cardiac fibroblasts were visualized using phase contrast microscopy [3].
LAB MEDIA: 
5.1.1. LAB MEDIA: Figure 1C Video Editor: Emphasize on iPSC-CMs image.
5.1.2. LAB MEDIA: Figure 1C Video Editor: Emphasize on iPSC-CMs image.
5.1.3. LAB MEDIA: Figure 1C Video Editor: Emphasize on iPSC-CFs image.
5.2. The purity of different cell types was determined using the immunostaining and flow cytometry [1]. Troponin-T was used as a marker for the cardiomyocytes [2] and over 90% purity was achieved [3].
5.2.1. LAB MEDIA: Figure 2
5.2.2. LAB MEDIA: Figure 2A Video Editor: Please emphasize first image from left.
5.2.3. LAB MEDIA: Figure 2B Video Editor: Please emphasize first graph from left.
5.3. The platelet endothelial cell adhesion molecule-CD-31 and vimentin were used as markers for endothelial cells and cardiac fibroblasts [1] and indicated purity over 98 and 96%, respectively [2].
5.3.1. LAB MEDIA: Figure 2A Video Editor: Please emphasize CD31 and VIM images.
5.3.2. LAB MEDIA: Figure 2B Video Editor: Please emphasize CD31 and Vimentin graphs.
5.4. Immunofluorescence staining revealed that the cardiomyocytes were the heaviest and occupied the center of the microtissues [1], whereas the endothelial cells were interspersed throughout the microtissues [2] and the cardiac fibroblasts predominantly occupied the periphery [3]. 
5.4.1. LAB MEDIA: Figure 4A Video Editor: Please put an arrow in the pink to red colored center of large cell.
5.4.2. LAB MEDIA: Figure 4A Video Editor: Please put an arrow on the green colored dots surrounding the center of large cell.
5.4.3. LAB MEDIA: Figure 4A Video Editor: Please put an arrow on the yellow-colored cells on the edge of large cell.
5.5. The digestion of the microtissues using dispase-I (‘one’) and liberase-TL resulted in highly viable cell proportions with less apoptotic cells after 2 weeks in culture [1]. The 1-hour exposure of the cardiac microtissues to a high concentration of doxorubicin induced dose-dependent cardiotoxicity [2]. 
5.5.1. LAB MEDIA: Figure 4B Video Editor: Please emphasize top panel.
5.5.2. LAB MEDIA: Figure 4B Video Editor: Please emphasize bottom panel.
5.6. The contractility of the microtissues and the movement of the vectors generated a pseudo-heatmap, which illustrated the average contraction profile across the microtissue [1]. 
5.6.1. LAB MEDIA: Figure 5A
5.7. The contractile motion of the cardiac microtissues generated positive peaks that were measured as the contraction velocity [1], the relaxation velocity [2], and the beat rate, which was calculated as the time between two contraction cycles [3].
5.7.1. LAB MEDIA: Figure 5B Video Editor: Please emphasize the peaks marked with “blue circle” and the middle column of the table.
5.7.2. LAB MEDIA: Figure 5B Video Editor: Please emphasize the peaks marked with “red Triangle” and the first column from the right of the table.
5.7.3. LAB MEDIA: Figure 5B Video Editor: Please emphasize the first column from the left of the table.
5.8. The contractility of the cardiac microtissues was consistent over 4 weeks in culture [1]. 
5.8.1. LAB MEDIA: Figure 5C 



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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