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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.  YES
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
Maybe – the reason for “maybe” is that the computer used for this platform runs on Windows XP.  On this computer, we use Frontcam software (vers 1.2) for screen capture (bmp files).  Frontcam software also can record short videos (avi) from the screen, but lacks audio.  This computer is not on a network and OBS does not appear to support computers with Windows XP.  In addition, the first screen shot of cells using the 40X objective (2.10.1 screenshot) is not possible to obtain using the current computer/software used for this platform.  Instead, the computer imaging of myocytes is for a single myocyte and not the whole field and I do not have a lower power objective for this microscope. I’ve provided some possible alternatives in the notes for step 2.10.1.
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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Nikon Eclipse TE-2000S.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE's tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.
We provided screen capture for each step but were unable to use OBS on the platform computer itself because it runs Windows XP.  The analysis component (all steps ins section 3) can be done on a laptop computer running Windows 11 and OBS.
3. Filming location: Will the filming need to take place in multiple locations?    No
If Yes, how far apart are the locations? N/A

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:  24
Number of Shots:  38 

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

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.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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. Emily Lavey: This protocol detects and analyzes contractile function in intact adult cardiac myocytes.  This approach is often used along with in vivo approaches to investigate the cellular basis of heart failure.

REQUIRED: What is the main advantage of this technique?
1.2. Emily Lavey:  This approach detects changes in contractile function during the development of heart failure.  The functional response to neurohormones and/or potential therapeutic agents also can be screened in myocytes.  

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Emily Lavey: This approach provides insight into cardiac dysfunction within the myocyte and can screen potential therapeutic agents and/or gene transfer prior to in vivo studies. 

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.

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. Emily Lavey:  Positioning the myocyte sarcomere pattern may take practice but is essential to obtain consistent sarcomere length imaging. 


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.

1.6. Emily Lavey: Demonstrating the procedure will be Margaret Westfall, Associate Professor and principal investigator in the laboratory.   
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Studies performed on rodents followed the Public Health Service Policy on Humane Care and Use of Laboratory Animals and were approved by the University of Michigan Institutional Animal Care and Use Committee.

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. Contractile Function Analysis of Adult Rat Cardiac Myocytes
2.1. Before starting the experiment, preheat a gel pack and media in an incubator at 37 degrees Celsius for 30 minutes [1].
2.1.1. WIDE: Establishing shot of talent placing a gel pack and media in an incubator.

2.2. Turn on the contractile function platform components as mentioned in the manuscript [1] and assemble tubing into the peristaltic pump [2]. Then, transfer the preheated gel pack into the tube holder [3], and turn on the vacuum and the cell stimulator [4].
2.2.1. Talent turning on contractile function platform components.
2.2.2. Talent assembling tubing into the peristaltic pump.
2.2.3. Talent transferring preheated gel pack into the tube holder.
2.2.4. Talent turning on vacuum and the cell stimulator.

2.3. Place a 50-milliliter tube with media in the insulated tube holder [1] to begin perfusion at 0.5 milliliters per minute through the peristaltic pump tubing [2].
2.3.1. Talent placing a 50mL tube with media in the insulated tube holder 
2.3.2. Talent starts the peristaltic pump.

2.4. Next, add 2 milliliters of preheated media to a small weigh boat [1] and transfer one coverslip containing myocytes from the stimulation chamber to the weigh boat [2]. Return the stimulation chamber to the incubator at 37 degrees Celsius and 5% carbon dioxide [3].
2.4.1. Talent adding preheated media to the weigh boat.
2.4.2. Talent transferring coverslip containing myocytes from the stimulation chamber to the weigh boat.
2.4.3. Talent placing stimulation chamber to the incubator.

2.5. Remove the coverslip from the weigh boat and gently wipe the underside [1] before transferring it to a freshly greased coverslip chamber [2] and adding a drop of media onto the coverslip [3].
2.5.1. Talent wiping the underside of coverslip.
2.5.2. Talent placing coverslip to a freshly greased coverslip chamber 
2.5.3. Talent adding drop of media onto the coverslip.

2.6. Place a platinum electrode mount over the coverslip [1], then lay a new coverslip over the top with forceps [2] and place a top mount over the coverslip sandwich [3]. Install two or four #0 pan-head screws to finish assembling the chamber [4]. Authors: How would you like JoVE's voice to pronounce #0? Is it number zero or else? Please confirm.  
“Zero” is correct.
2.6.1. Talent placing platinum electrode mount over the coverslip.
2.6.2. Talent placing new coverslip over the top with forceps 
2.6.3. Talent placing a top mount over the coverslip sandwich.
2.6.4. Talent installing pan-head screws on the chamber.

2.7. Once the media is present throughout the pump tubing, attach the tubing to the preheater and the preheater to the coverslip chamber [1]. Begin perfusion at 0.5 milliliters per minute and place a tissue wipe below the chamber to ensure no leaks [2].
2.7.1. Talent connecting tubing to the preheater and preheater to the coverslip chamber.
2.7.2. Talent starting the pump and placing tissue wipe below the chamber.

2.8. After placing the coverslip chamber in the stage adapter of the microscope [1], turn on the heating system and equilibrate the assembly for 5 to 10 minutes to achieve a constant media temperature of 37 degrees Celsius [2].
2.8.1. Talent placing coverslip chamber in the stage adapter. 
2.8.2. Talent turning on the heating system.

2.9. Observe the perfused media being collected at the opposite end of the chamber with tubing connected to a vacuum system [1]. 
2.9.1. Shot of the perfused media being collected at the opposite end of the chamber.

2.10. During the equilibration time, visualize myocytes with the 40x (forty-X) water immersion objective on the microscope [1].
2.10.1. SCREEN: Myocytes being visualized.
Authors: Please obtain screen capture videos for all the shots labeled SCREEN and upload them on your project page: https://www.jove.com/account/file-uploader?src=19536823
		A screen capture of a myocyte field is provided for this step.  The current computer/software for this platform is unable to provide this screenshot.  Instead, the camera/software is designed to focus on a single myocyte.  We obtained the screenshot provided for this step using a similar microscope connected to an ImageSource DMK21AU4 camera and computer running Windows XP using Camerasoft software (IC Capture 2.4).  The objective used was 40X. We can either take a video using this alternative microscope (located in the same lab but different location) or attach your camera to the ocular of the microscope on the main platform for this step.
2.11. To activate the pacing stimulator, set the voltage to 35 to 40 Volts and adjust the stimulation frequency to 0.2 Hertz to optimize contractile function and myocyte survival [1].
2.11.1. SCREEN: Voltage and stimulation frequency being set.

2.12. To collect sarcomere shortening traces, open the software on the computer, select OK, File, and New tabs. Prepare a screen template by selecting Traces, Edit User Limits, and Sarcomere Length. Then set the maximum and minimum values between 2.0 mm and 1.5 millimeters to calibrate the CCD camera with a 0.01-millimeter graticule [1-TXT].
2.12.1. SCREEN: Software being opened and parameters being set. CCD camera being calibrated. TXT: Refer to text for details of settings
NOTE:  Calibration with graticule is performed prior to experiments. Thus, a screenshot of calibration is not included here.  

2.13. Record sarcomere length traces witht File and New tabs. Identify a contracting myocyte and position the myocyte along the camera's longitudinal axis, so the striation pattern is vertical [1].
2.13.1. SCREEN: File being selected and myocyte being positioned along the camera's longitudinal axis.

2.14. Use the computer mouse to place the region of interest or ROI box over the myocyte. Select Collect and Start to record contractile function. Record shortening for 60 seconds from each myocyte at low stimulation frequencies of 0.5 Hertz. Record sarcomere shortening from 5 to 10 cells per coverslip [1].
2.14.1. SCREEN: ROI box being placed over the myocyte and sarcomere shortening being recorded.

2.15. If studies include treatment with agonists or antagonists, prepare separate pre-warmed media and a different, dedicated piece of perfusion tubing loaded in a multi-channel peristaltic pump and perform measurements at 1 cell coverslip as described before [1].	Comment by Mithila B: Authors: Will you be filming this alternative step? Please confirm.
2.15.1. SCREEN: Assembly with multi-channel peristaltic pump.  
We do not plan to film the response to different agonists/antagonists.
2.16. To measure shortening over a range of frequencies, pace the myocytes at each frequency to obtain steady-state shortening prior to recording [1]. 	Comment by Mithila B: Authors: Will you be filming this alternative step? Please confirm.
2.16.1. SCREEN: Myocytes being paced at varying frequencies.
We plan to  film shortening at different frequencies.

2.17. Double the perfusion rate [1] and begin recording 15 to 20 seconds after stimulation at a new frequency in the range of 0.2 to 2 Hertz and record no more than 2 myocytes per coverslip for shortening across the given range of stimulation frequencies. Record at least 7 contractions per cell to obtain reliable signal-averaged data [2].
2.17.1. Talent changing the perfusion rate.
2.17.2. SCREEN: Contractions being recorded and average of data being obtained.
NOTE:  There is no “average data” obtained during this step.
3. Data Analysis of Contractile Function in Isolated Myocytes
3.1. Select the File, choose a recorded trace, and then select Open. Select Tab 1 of the base trace and then set the yellow panel at the top of the trace to obtain Sarc-Length [1].
3.1.1. SCREEN: File being opened and Sarc-Length being obtained. 

3.2. Prepare an analysis template with Operations, Monotonic Transient Analysis Options, and TTL Event Mark in the Definition of t0 box and the necessary options from the menu. Save these analysis options by selecting Templates and Save Analysis Template with an identifier. Load the analysis template before analyzing each trace [1-TXT]. Authors: How would you like JoVE’s voice talent to pronounce t0? As “tea-zero” or other? Please confirm.  Pronunciation is correct
3.2.1. SCREEN: Analysis template being prepared and saved. TXT: Refer to text for details of analysis options

3.3. To analyze the data, select Marks, Gate, Add Transient, then Convert from Event Mark and Analysis Range. Set the time range from minus 0.01 to 1.20 seconds for myocytes paced at 0.2 Hertz. Select a shorter time range for myocytes stimulated at higher frequencies [1].
3.3.1. SCREEN: Options being selected and time range being set.

3.4. Select Operations and Average Events to produce a signal-averaged recording below the original base trace [1].
3.4.1. SCREEN: The signal-averaged recording being produced below the original base trace.

3.5. Next, select Tab 1 of the signal-averaged trace, and then go to Marks on the upper menu, followed by Add Transient. Choose Operations and Monotonic Transient Analysis to display the signal-averaged values for baseline sarcomere parameters in the signal-averaged display panel [1].
3.5.1. SCREEN: Tabs being clicked and signal-averaged values for baseline sarcomere parameters being displayed.

3.6. Select Export, Monotonic Transient Analysis, and Clipboard Current and transfer transient sarcomere analysis to a spreadsheet for the composite analysis of multiple myocytes [1].
3.6.1. SCREEN: Sarcomere analysis being transferred to spreadsheet.

3.7. To copy the signal-averaged trace, select Export, Current Trace, then Clipboard and Options tabs in order and set the decimal places to 5. Choose Tabs Delimiter and click OK. Paste the signal-averaged traces for each myocyte recording into a second spreadsheet [1].
3.7.1. SCREEN: Decimal place being set and signal-averaged traces being pasted into spreadsheet.


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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

Steps #2.5, 2.10, 2.13, 2.14, 3.4 and 3.5.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text2]Step #2.10.1     



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: 68. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Contractile Function in Cardiac Myocytes in Response to Pressure Overload (PO) and Gene Transfer
4.1. The study showed that [1] the pressure overload or PO (Pea-oh) was able to reduce the contractile function of the myocytes [2] when compared to the SHAM group [3]. However, 4 days after the gene transfer of cTnIT144D, the contractile ability in the PO myocytes [4] returned toward sham levels indicating myocyte function could be rescued [5].
NOTE:  For first pronunciation, use “cardiac troponin I T144D, abbreviated cTnIT144D”
4.1.1. LAB MEDIA: Table 1.
4.1.2. LAB MEDIA: Table 1. Video Editor: Please emphasize PO column in upper panel
4.1.3. LAB MEDIA: Table 1. Video Editor: Please emphasize Sham column in upper panel
4.1.4. LAB MEDIA: Table 1. Video Editor: Please emphasize PO column in lower panel
4.1.5. LAB MEDIA: Table 1. Video Editor: Please emphasize Sham column in lower panel

4.2. In the initial studies, the gene transfer of cTnIT144D [1] enhanced peak shortening [2] and elevated diastolic calcium levels compared to cTnI [3]. Authors: How would you like JoVE’s voice talent to pronounce SHAM, cTnIT144D and cTnI? Please confirm.
Pronounce “sham”, “cTnI T144D” and “cTnI”.  
4.2.1. LAB MEDIA: Table 2.
4.2.2. LAB MEDIA: Table 2. Video Editor: Please emphasize cell C7
4.2.3. LAB MEDIA: Table 2. Video Editor: Please emphasize cell C15




Conclusion
5. [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.
5.1. Margaret Westfall: (step 2.13)  Fine adjustments in positioning of the cardiac myocyte are often needed to obtain clear shortening traces.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Margaret Westfall: This protocol also can be performed on myocytes loaded with Ca2+ sensitive fluorescence dyes such as Fura-2AM to detect Ca2+ transients in addition to shortening.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. 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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