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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


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Coen Ottenheijm: Assessment of the contractile properties of striated muscle myofibrils can be used to determine whether myofibrillar contractile dysfunction is the primary cause of muscle weakness due to sarcomeric protein mutations [1].

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

REQUIRED: 
1.2. Coen Ottenheijm: This technique can be used to acquire data with a high signal-to-noise-ratio and nano-Newton resolution in a temperature-controlled environment, enabling the assessment of myofibril contractile kinetics [1].

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

OPTIONAL: 
1.3. Martijn van de Locht: This protocol is also suitable for measurement of the contractile properties of permeabilized cardiomyocytes [1].	Comment by Bridget Colvin: Authors: Martijn will be introduced with this statement and does not need to be introduced with an additional statement.

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

OPTIONAL: 
1.4. Martijn van de Locht: Note that the force transducer is very fragile. It takes practice, a gentle hand, and patience to successfully glue the myofibrils and to clean the mounting needles [1].

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

1.5. 

Protocol
2. Myofibril and Mounting Needle Preparation
2.1. Before mounting the tissue, place a homogenizer rod in the tube containing the muscle tissue [1].
2.1.1. WIDE: Talent placing rod into tube	Comment by Martijn van de Locht: Use the second take
2.2. Keeping the tube on ice, spin the rotor for 15 seconds on speed 5 [1].
2.2.1. Rotor being spun Videographer: Important step
2.3. At the end of the homogenization, transfer 50 microliters of the resulting myofibril suspension [1] and 250 microliters of relaxing solution onto a poly-HEMA (heema)-coated slide in a tissue bath [2-TXT].
2.3.1. Talent adding suspension onto slide TEXT: HEMA: polyhydroxyethylmethacrylate; See text for all solution preparation details
2.3.2. Solution being added onto slide TEXT: HEMA: polyhydroxyethylmethacrylate; See text for all solution preparation details
2.4. Cover the bath with a lid to protect the mixture from dust [1] and wait 5-10 minutes to allow the myofibrils to sink to the bottom of the drop [2].
2.4.1. Talent covering bath
2.4.2. Talent setting timer, with covered water bath visible in frame
2.5. During the sinking of the myofibrils, heat shellac and ethanol glue at 65 degrees Celsius for 30-60 seconds [1] before adding about 6 microliters of glue onto an uncoated glass slide [2].
2.5.1. Talent heating glue
2.5.2. Glue being added to slip	Comment by Martijn van de Locht: Use the second take
2.6. Repeatedly dip the tip of each mounting needle into the glue until a layer of glue is visible [1].
2.6.1. Needle being dipped into glue	Comment by Martijn van de Locht: Use extra  shot from phone videographer:
2-6-1_IMG_1917; 
needles left and droplet right, if shot is in landscape rotate shot 90 degrees counterclockwise (to portrait)	Comment by Martijn van de Locht: Play shot filmed with camera in reverse order
2.7. Then use micromanipulators to move the probe and piezo vertically to make room for the tissue bath on the microscope stage [1] and remove the glass slide containing the glue [2].
2.7.1. Probe and piezo being moved	Comment by Martijn van de Locht: Use same camera shot as used for 2.6.1., but play in normal order
2.7.2. Slide being removed

3. Experiment Initialization

3.1. After mounting the myofibrils, to measure the sarcomere length, move the piezo and/or force probe to set the initial sarcomere length of the myofibril to 2.5 micrometers [1-TXT].

3.1.1. WIDE: Talent setting length Videographer: Important/difficult step TEXT: See text for myofibril mounting details

3.2. Using the vessel function of the system controller software, measure the myofibril length and width [1].

3.2.1. Talent at system, measuring length and width, with monitor visible in frame Videographer: Important step

3.3. Use the microscope stage to position the myofibril in the center of the video image [1] and stretch a rectangle from one side of the myofibril to the other, taking care to include the dark edge of the glue droplets [2].

3.3.1. Talent positioning myofibril Videographer: Important step
3.3.2. SCREEN: screenshot_2: 00:02-00:06 

3.4. To start recording the data, click Start. After 5 seconds, click Pause. The length will have been recorded [1].

3.4.1. SCREEN: screenshot_2: 00:10-00:29 Video Editor: please speed up

3.5. To measure the width, rotate the camera 90 degrees to view the contrast of the edge of the myofibril itself [1]. Adjust the rectangle [2] and click Start to start recording the data [3].

3.5.1. SCREEN: screenshot_2: 00:35-01:05 Video Editor: please speed up
3.5.2. SCREEN: screenshot_2: 01:06-01:14
3.5.3. SCREEN: screenshot_2: 01:26-01:34

3.6. After 5 seconds, click Pause. The width will have been recorded [1].

3.6.1. SCREEN: screenshot_2: 01:34-01:44

3.7. To position the theta-glass, use the eyepiece and the manipulator to carefully move the theta-glass toward the myofibril [1].

3.7.1. Talent looking through eye piece and moving theta-glass

3.8. Align the top channel of the theta-glass with the myofibril [1] and perform a fast-step to check the position [1-TXT].

3.8.1. Channel being aligned with myofibril Videographer: Important/difficult step	Comment by Martijn van de Locht: (Also) shot with videographers’ phone
3-7-1+3-8-1+3-8-2_IMG_1919: 0:05 – 0:26
3.8.2. Talent performing fast-step, with monitor visible in frame TEXT: Bottom channel should be aligned with myofibril during activation phase of fast-step

3.9. Turn on the background relaxing flow to check the theta glass alignment [1] and use a Luer valve lever to turn on the inflow of the flow chamber [2].

3.9.1. SCREEN: screenshot_3: 00:05-00:24	Comment by Martijn van de Locht: Replace with  shot with videographers’ phone
3-7-1+3-8-1+3-8-2_IMG_1919: 1:13 – 1:30

3.9.2. Inflow being turned on Videographer: Important step

3.10. Then, to start draining the flow chamber and to prevent overflowing of the flow chamber, set the outflow pump Valve to bath valve 2, the Microstep mode to Micro, the Plunger target to 48,000, and the Plunger speed to 38-40 [1].

3.10.1. SCREEN: screenshot_4: 00:05-00:22

4. Tension Redevelopment Rate Measurement

4.1. To measure the rate of tension redevelopment, calculate the piezo movement necessary to slacken the myofibril by 15% [1] and enter this value into the signal generator [2].

4.1.1. WIDE: Talent calculating piezo movement
4.1.2. SCREEN: screenshot_5: 00:03-00:10

4.2. [bookmark: _GoBack]Click Start Resume to begin continue recording the data [1], and open valves 1 and 6 to start the flows of the relaxing solution and the different calcium concentrations through the theta-glass, respectively [2].

4.2.1. Talent clicking StartResume, with monitor visible in frame
4.2.2. SCREEN: screenshot_7: 00:08-00:12

4.3. Select Reset Range on the interferometer to reset the range of the interferometer so that the baseline force is 0 volts [1].

4.3.1. Talent selecting Reset Range

4.4. When the force trace is stable, perform the theta-glass fast-step with a 100-micrometer step size [1-TXT].

4.4.1. SCREEN: screenshot_6: 01:02-01:17 Video Editor: please speed up TEXT: See text for signal generator settings details	Comment by Martijn van de Locht: Newly uploaded screenshot_6b shows the activation of an actual myofibril. This can be used to replace screenshot_6 (or used together with screenshot_6).

4.4.1: 2:25 – 2:28
4.5.1.: 2:28 – 2:34

4.5. When the force plateau is reached, perform the shortening-restretch with the piezo. An activation-relaxation trace will be recorded [1].

4.5.1. SCREEN: screenshot_6: 01:08-01:11	Comment by Martijn van de Locht: See previous comment

4.6. Then click Pause [1].

4.6.1. Talent clicking pause

5. Stepwise Stretch

5.1. To perform a stepwise stretch, click Start [1] and reset the range of the interferometer so that the baseline force is 0 Volts [2].

5.1.1. WIDE: Talent clicking Start, with monitor visible in frame
5.1.2. Talent pressing Reset Range

5.2. [bookmark: OLE_LINK3]Perform a stepwise stretch with the signal generator [1]. When the stretch is finished, use the piezo to shorten the myofibril to the slack length [2].

5.2.1. SCREEN: screenshot_6: 02:36-03:18 Video Editor: please speed up
5.2.2. SCREEN: screenshot_6: 03:18-03:35 Video Editor: please speed up

5.3. The press Pause and Stop and save the data [1].

5.3.1. SCREEN: screenshot_6: 03:36-03:54 Video Editor: please speed up




Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
2.2., 3.1.-3.3., 3.8.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1. It can be difficult to judge whether a myofibril is attached properly or not. 
3.8. It can be hard to align the theta-glass properly, because the camera only supplies a 2D image and therefore, it can be hard to estimate the correct angle and position of the theta-glass.



Results
6. Results: Representative Active and Passive Tension Analyses

6.1. Here force traces of an active force experiment with a myofibril isolated from healthy human quadriceps muscle are shown [1].

6.1.1. LAB MEDIA: Figure 4B 

6.2. The myofibril was activated 5 times with solutions with varying calcium concentrations [1], with an average maximum force of all of the myofibrils of approximately 123 millinewtons/square-millimeter [2].

6.2.1. LAB MEDIA: Figure 4B Video Editor: please sequentially emphasize graph segments
6.2.2. LAB MEDIA: Figure 4B Video Editor: please add dotted line or similar from about 123 on the y-axis across the graph

6.3. The construction of a force-calcium concentration curve from the plateau forces reached during each activation in each of the five calcium curves [1] allows calculation of the calcium concentration at 50% of the maximum force production [2].

6.3.1. LAB MEDIA: Figure 4C
6.3.2. LAB MEDIA: Figure 4C Video Editor: please emphasize middle data square and/or add vertical line from middle square to 5.75 on x-axis

6.4. As illustrated in this representative analysis, the myofibrils can be treated with multiple compounds [1] in a single experiment to answer additional questions about the myofibril type [2].

6.4.1. LAB MEDIA: Figure 4D Video Editor: please emphasize blue data line
6.4.2. LAB MEDIA: Figure 4D Video Editor: please emphasize red data line

6.5. The active force and sarcomere length can also be measured [1] to allow calculation of the rates of redevelopment [2], activation [3], and relaxation [4].

6.5.1. LAB MEDIA: Figure 4E
6.5.2. LAB MEDIA: Figure 4E Video Editor: please emphasize kACT data curve
6.5.3. LAB MEDIA: Figure 4E Video Editor: please emphasize kTR data curve
6.5.4. LAB MEDIA: Figure 4E Video Editor: please emphasize kREL data curve

6.6. In this experiment, during the stretch [1], the myofibrils displayed both viscous [2] and elastic characteristics [3].

6.6.1. LAB MEDIA: Figure 10A 
6.6.2. LAB MEDIA: Figure 10A Video Editor: please emphasize sharp peaks in Force graph
6.6.3. LAB MEDIA: Figure 10A Video Editor: please emphasize plateau in Sarcomere length

6.7. As viscosity resists strain linearly, the force dropped after the strain was removed [1].

6.7.1. LAB MEDIA: Figure 10B Video Editor: please emphasize data line after peak


Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Martijn van de Locht: Take care that the theta-glass is aligned properly, as when activating solution is inserted between the force probe optical fiber and the cantilever, artifacts may occur in the data [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.8.) 

7.2. Martijn van de Locht: The perfusion method could be used to determine the myofibril muscle type by perfusing with a normal calcium-solution followed by perfusion with a force-enhancing, muscle type-specific compound [1].

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