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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 similar?  N  

2. Software: Does the part of your protocol being filmed 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 video files to your project page as soon as reasonably 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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   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 Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 36


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

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

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.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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.

1.7. 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][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. 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. 

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. Human Pluripotent Stem Cell Differentiation
2.1. On day minus 4 of differentiation induction, coat a 6-well plate with 0.5 micrograms/square-centimeter of laminin 511-E8 (five-eleven-E-eight) diluted in PBS for a 30-minute incubation at 37 degrees Celsius and 5% carbon dioxide [1].
2.1.1. WIDE: Talent adding laminin to well(s), with laminin container visible in frame

2.2. Nearing the end of the incubation, treat the human induced pluripotent stem cells with recombinant trypsin for 3 minutes at 37 degrees Celsius [1]. 

2.2.1. Talent adding trypsin to plate, with trypsin container visible in frame

2.3. When the cells have detached, stop the reaction with medium supplemented with 10% FBS for counting [1] and resuspend the cells at a 1.25 x 105 cells/2 milliliters of AK02N (A-K-zero-two-N) medium supplemented with laminin 511-E8 and ROCK (rock) inhibitor concentration [2].

2.3.1. Talent adding medium to plate with medium container visible in frame
2.3.2. Shot of pellet if visible, then medium being added to tube, with medium, laminin, and container visible in frame

2.4. Next, aspirate coating solution from each well of the 6-well plate [1] and seed 2 milliliters of cells into each well [2] before returning the plate to the cell culture incubator [3].

2.4.1. Solution being aspirated
2.4.2. Talent adding cells to well(s)
2.4.3. Talent placing plate into incubator TEXT: Refresh medium on d -3 and -1

2.5. After 96 hours, replace the supernatant in each well with 2 milliliters of RPMI plus B27 (R-P-M-eye plus B-twenty-seven) -insulin medium supplemented with GSK3 (G-S-K-three)-inhibitor per well to induce the differentiation [1].

2.5.1. Talent adding medium to well(s), with medium and CHIR99021 containers visible in frame

2.6. After two days of differentiation, replace the medium with 2 milliliters of RPMI plus BS7-insulin medium supplemented with porcupine inhibitor per well [1]. On day 4 of differentiation, replace the supernatants with 2 milliliters or RPMI plus B27-insulin per well [2].

2.6.1. Talent adding medium to well, with medium and WntC59 containers visible in frame
2.6.2. Talent adding medium to well, with medium container visible in frame

2.7. On days 7 and 9 of differentiation, replace the supernatant in each well with 2 milliliters of RPMI plus B27-insulin supplemented with puromycin for selective pluripotent stem cell-derived cardiomyocytes culture [1].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “P-S-C-C-M” or “pluripotent stem cell-derived cardiomyocytes” or other?

2.7.1. Talent adding medium to well(s), with medium and puromycin containers visible in frame

3. Patterned Pluripotent Stem Cell-Derived Cardiomyocyte (PSC-CM) Culture

3.1. To set up a patterned PSC-CM culture, first use mending tape to remove any dust from the surface of a custom made PDMS (P-D-M-S) stamp [1-TXT] and briefly submerge the stamp in 70% ethanol [2-TXT].

3.1.1. WIDE: Talent removing dust from stamp TEXT: PDMS: polydimethylsiloxane
3.1.2. Talent submerging stamp into ethanol, with ethanol container visible in frame TEXT: See text for stamp fabrication details

3.2. Use an air duster to remove the ethanol from the stamp surface [1] and treat the surface with 5-10 microliters of 0.5% MPC (M-P-C) polymer in ethanol [2-TXT].

3.2.1. Ethanol being blown off stamp
3.2.2. Talent adding MPC to stamp, with MPC container visible in frame TEXT: MPC:2-methacryloyloxyethyl phosphorylcholine 

3.3. When the polymer has completely dried, place the stamp onto a polymer coverslip in a 35-millimeter imaging dish [1] and place a weight onto the stamp [2].

3.3.1. Talent placing stamp into dish
3.3.2. Weight being placed onto stamp

3.4. After 10 minutes, use a light microscope to confirm that the pattern has been transferred onto the coverslip [1] and wash the dish and coverslip two times with PBS [2].

3.4.1. LAB MEDIA: To be provided by Authors: Shot of pattern on coverslip OR Talent at light microscope, checking pattern
3.4.2. Talent washing dish, with PBS container visible in frame

3.5. After the second wash, coat the coverslip with 0.5-1 microgram/square centimeter of laminin 511-E8 diluted in 0.1% gelatin for a 2-4-hour incubation at room temperature [2].

3.5.1. Talent adding laminin to coverslip, with laminin and gelatin containers visible in frame

3.6. On day 10 of differentiation, wash the cells two times with PBS [1] followed by treatment with 1 milliliter of recombinant trypsin per well for 3 minutes at 37 degrees Celsius [2].

3.6.1. Talent washing cells, with PBS container visible in frame
3.6.2. Talent adding trypsin to well(s), with trypsin container visible in frame 

3.7. After counting, resuspend the cells at a 2.5-5 x 105 cells/milliliter of RPMI plus B27-insulin supplemented with puromycin concentration [1] and seed 1 milliliter of cells onto the plate for an overnight incubation at 37 degrees Celsius [2].

3.7.1. Talent adding medium to cells, with medium container and hemocytometer visible in frame
3.7.2. Talent adding cells to dish

3.8. The next morning, replace the supernatant with fresh RPMI plus B27-insulin supplemented with puromycin [1] and return the cells to the cell culture incubator, refreshing the medium 2-3 times/week until days 21-28 for imaging [2].

3.8.1. Medium being added to dish, with medium container visible in frame
3.8.2. Talent placing plate into incubator 

4. Time-Lapse Sarcomere Imaging 

4.1. For time-lapse imaging of the sarcomere shortening in the PC-CSM cultures, apply oil to the 100X objective lens of a fluorescent confocal microscope [1] and select live-imaging conditions in the associated software [2].

4.1.1. WIDE: Talent adding oil to lens
4.1.2. Talent selecting live-imaging, with monitor visible in frame

4.2. To obtain good representative data, select the highest framerate, set the shutter to open, and apply a 4 x 4 binning and a crop of the acquisition area to achieve the shortest intervals between images during the time-lapse imaging [1-TXT].

4.2.1. SCREEN: To be provided by Authors: Frame rate being set, shutter being opened, binng and crop being applied TEXT: e.g., ≥20 ms or 50 fps framerate

4.3. If the beating rate of the cells is low, evoke the cells by electrical field stimulation [1] and start the time-lapse recording, taking care that the imaged fields remain in focus during the imaging [2].

4.3.1. Stimulus being appled
4.3.2. SCREEN: To be provided by Authors: Recording being started

4.4. At the end of the imaging period, save the time-lapse images into an appropriate folder [1-TXT].

4.4.1. SCREEN: To be provided by Authors: Image(s) being saved into folder

5. Time-Lapse Imaging Analysis

5.1. To analyze the time-lapse images, open a series of time-lapse images into ImageJ [1] and adjust the brightness and contrast of the image until the sarcomere pattern can be observed clearly [2].

5.1.1. WIDE: Talent opening images, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Brightness and contrast being adjusted

5.2. In the More tools menu, select SarcOptiM (sark-optee-M) and press ctrl-shift-P and the 1-micron button on the toolbar to use the instructions to calibrate the program [1].

5.2.1. SCREEN: To be provided by Authors: More tools being opened, SarcOptiM, ctrl-shift-P and 1-micron button being selected, then instructions being followed

5.3. Then draw a line across the region of the sarcomere to be used to measure the sarcomere shortening and click SingleCell AVI (A-V-eye) to begin the sarcomere shortening analysis [1].

5.3.1. SCREEN: To be provided by Authors: Line being drawn, then SingleCell AVI being clicked









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: 128. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
6. [bookmark: _Hlk27388131]Results: Representative Sarcomere Shortening Evaluation

6.1. Time lapse imaging of sarcomere-labeled PSC-CMs [1] can be used to measure sarcomere shortening at different time points [2].

6.1.1. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize Figure 1B images
6.1.2. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize data line in Figure 1C

6.2. To overcome the sarcomere disorganization typically observed in PSC-CM cultures, specific PDMS stamps can be used to culture PSC-CMs in a stripe pattern [1], which promotes an elongated cell shape and a more organized sarcomere pattern [2] compared to cells cultured in a non-pattern area [3].

6.2.1. LAB MEDIA: Figures 2B and 2C
6.2.2. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize Figure 2C images
6.2.3. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize Figure 2B image

6.3. Patterned cultures also promote a better cell contraction and provide a smooth sarcomere length profile [1] compared to non-pattern cultured cells [2].

6.3.1. LAB MEDIA: Movie 3
6.3.2. LAB MEDIA: Movie 2

6.4. AAV-transduced PSC-CMs express sarcomeric GFP signals along the PSC-CMs as early as three days post-transduction [1] and can be also be used to measure sarcomere contraction profiles [2].

6.4.1. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize images 
6.4.2. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize data lines

6.5. Further, the addition of a blasticidin-resistant gene during transduction can be used to facilitate PSC-CM selection to a purity of over 90% [1].

6.5.1. LAB MEDIA: Figure 4C Video Editor: please emphasize red dotted shape in right graph





Conclusion
7. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the 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.
7.1. 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.[1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. 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. [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. 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. [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

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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