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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?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

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. 

4. Filming location: Will the filming need to take place in multiple locations?   No, just different floors on the same building


Current Protocol Length

Number of Steps:  21
Number of Shots:  51

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk66107388]Penney Gilbert: Our protocol describes detailed methods to fabricate and analyze a 3D human skeletal muscle microtissue culture, which can be applied to studies of basic muscle biology, disease modelling, or for candidate molecule testing. 

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

1.2. Penney Gilbert: The main advantage of this technique is that it permits in situ assessment of contractile force and calcium transients, therefore supporting longitudinal studies of muscle tissue function.

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



[bookmark: _Hlk66107446]Introduction of Demonstrator on Camera
1.3. Penney Gilbert: Demonstrating the procedure will be Brennen Musgrave and Heta Lad, graduate students from my laboratory. 

1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrators looks up from workbench or desk or microscope and acknowledges the camera.

1.4. 

Protocol
2. Preparation of Myotactic Culture Wells and Reagents for Human Skeletal Muscle Microtissues (hMMTs) Seeding
2.1. Two to three hours before cell seeding, place a 6-well MyoTACTIC (my-oh-tack-tick) plate portion into a 10-centimeter cell culture dish [1]. Prepare each individual MyoTACTIC culture well by adding 100 microliters of a 5% Pluronic F-127 solution [2].  
2.1.1. Talent placing plate portion in a culture dish.
2.1.2. Talent adding solution to the wells.
2.2. Use the lid to cover the wells [1] and apply paraffin film to seal the dish [2]. Centrifuge the dish at 1,550 x g for 1 minute in a centrifuge outfitted with a plate spinner adaptor [3].  
2.2.1. Talent placing lid on the dish.
2.2.2. Talent applying paraffin film.
2.2.3. Talent placing plates into a centrifuge. Videographer: This is the step on the 5th floor.
2.3. Store the culture dish at 4 degrees Celsius until the cells are ready for seeding [1]. Then, slowly thaw one 50-microliter aliquot of basement membrane extract and one 10-microliter aliquot of thrombin on ice in the culture hood [2-TXT].
2.3.1. Talent placing the dish in fridge.
2.3.2. Talent placing tubes on ice. TEXT: Use thrombin aliquots from 100 U/mL stock solution
2.4. Working in the cell culture hood, add 700 microliters of 0.9% saline solution to a 1.5-milliliter microcentrifuge tube containing 7 milligrams of powdered fibrinogen [1-TXT]. Place the tube in a 37-degree Celsius cell culture incubator for 3 to 5 minutes without vortexing [2].
2.4.1. Talent adding saline solution to the fibrinogen powder. TEXT: final concentration: 10 mg/mL
2.4.2. Talent placing tubes in an incubator.
2.5. Remove and flick the tube gently [1], then pulse spin the dissolved solution in a microcentrifuge before returning it to the culture hood [2].
2.5.1. Talent removing tube from incubator and flicking it.
2.5.2. Talent centrifuging the solution.
2.6. Filter the fibrinogen solution using a 1-milliliter syringe outfitted with a 0.22-micrometer syringe filter [1]. Then, transfer the dissolved fibrinogen solution to ice alongside the basement membrane extract and thrombin aliquots [2].
2.6.1. Talent filtering the fibrinogen solution.
2.6.2. Talent placing the fibrinogen solution on ice.
2.7. Prepare and pre-warm the tissue growth media at 37 degrees Celsius, which will be introduced to the culture wells after seeding the tissues [1-TXT].
2.7.1. Talent preparing the media. TEXT: 76% Skeletal Muscle Cell Basal Medium, 20% FBS, 1% P/S and 3% 6-aminocaproic acid
3. Preparation of Cells for hMMTs Seeding
3.1. Remove the cell culture plates from the incubator and aspirate the culture media [1]. Then, wash the cells once by adding 5 milliliters of D-PBS into each culture plate [2].
3.1.1. Talent aspirating the media.
3.1.2. Talent adding D-PBS to culture plate.
3.2. Aspirate the D-PBS [1] and detach the cells by adding 1 milliliter of 0.25% Trypsin-EDTA into each culture dish [2]. Place the plate in the cell culture incubator for 3 minutes [3].
3.2.1. Talent aspirating D-PBS media.
3.2.2. Talent adding Trypsin-EDTA to culture dish.
3.2.3. Talent placing culture dishes in an incubator.
3.3. Halt the trypsin by adding 3 milliliters of wash medium to the culture dish [1-TXT], then transfer the cells to an appropriately sized conical tube [2]. pellet the cells by centrifuging at 400 x g for 10 minutes [3].
3.3.1. Talent adding wash medium to culture dish. TEXT: 89% 1x DMEM, 10% FBS and 1% Pen/Strep
3.3.2. Talent transferring cells to conical tube.
3.3.3. Talent placing tube in centrifuge and closing the lid.
3.4. Aspirate the media carefully without damaging the cell pellet [1]. Then resuspend the cells in 1 milliliter of the wash medium [2]. Count the cells using a hemocytometer and trypan blue dye under brightfield microscopy [3-TXT].
3.4.1. Talent aspirating the media.
3.4.2. Talent resuspending the cells.
3.4.3. Talent counting the cells under a microscope. TEXT: Dilute cell suspension prior to counting if needed
3.5. To seed 6 tissues, prepare enough cells and extracellular matrix for 8 tissues, thus accounting for losses and bubble formation [1]. Transfer 1.2 million cells to a new conical tube [2], then increase the volume to 10 milliliters with wash medium [3]. Pellet the cells by centrifuging at 400 x g for 10 minutes [4].
3.5.1. Talent working with the cell suspension.
3.5.2. Talent transferring cells in a conical tube.
3.5.3. Talent adding wash medium to the cell suspension.
3.5.4. Talent placing tube in centrifuge and closing the lid.
3.6. Prepare 150 microliters of ECM mixture in a 1.5-milliliter microcentrifuge tube and store the mixture on ice until use [1-TXT].
3.6.1. Talent preparing ECM mixture. TEXT: Refer to text for ECM mixture recipe
3.7. Aspirate the media from the conical tube containing the cells, taking care to avoid the cell pellet [1]. Vigorously flick the end of the tube with a gloved finger until the pellet appears as a cell slurry [2].
3.7.1. Talent aspirating the media.
3.7.2. Talent flicking the tube.
3.8. Transfer 120 microliters of the ECM solution to the tube containing the cell slurry [1-TXT] and carefully pipette up and down to completely resuspend the cells within the ECM to generate a single cell suspension. Avoid creating bubbles [2]. Then, place the cell - ECM suspension on ice until use [3]. Videographer: This step is important!
3.8.1. Talent adding ECM solution to the tube. TEXT: 150,000 cells in 15 µL of ECM / tissue
3.8.2. Talent resuspending the cells with pipette.
3.8.3. Talent placing cell suspension on ice.
4. Seeding hMMTs
4.1. Place the refrigerated 10-centimeter dish containing the MyoTACTIC wells on top of an ice pack inside of the cell culture hood [1] and aspirate the Pluronic F-127 solution from each well [2]. 
4.1.1. Talent placing dish on ice pack.
4.1.2. Talent aspirating the solution.
4.2. Allow residual Pluronic F-127 solution to release from the porous PDMS and settle to the bottom of the well by letting the wells sit for 5 minutes on ice [1], then aspirate again [2].
4.2.1. Shot of plates with Pluronic solution droplets.
4.2.2. Talent aspirating Pluronic solution.
4.3. Pipette the cell–ECM suspension carefully to resuspend the cells [1], then transfer 105 microliters of the suspension into a fresh, pre-chilled 1.5-milliliter tube by grasping it close to the top [2]. Videographer: This step is important!
4.3.1. Talent resuspending the cell suspension
4.3.2. Talent transferring cell suspension to fresh tube. 
4.4. Add 0.84 microliters of 100 units per milliliter thrombin stock solution to the 105 microliters of cell–ECM suspension [1-TXT]. Pipette rapidly and thoroughly to mix, avoiding the introduction of bubbles [2]. Videographer: This step is important!
4.4.1. Talent adding thrombin solution to cell-ECM suspension. TEXT: Final concentration of 0.2 U thrombin / mg fibrinogen
4.4.2. Talent mixing the solution with pipette.
4.5. Add 15 microliters of the cell–ECM mixture to each well without pressing the pipette into the bottom of the well [1]. With two light motions, spread the cell suspension behind each post in the well [2]. Place the lid on the 10-centimeter culture plate and transfer it to a 37-degree Celsius tissue culture incubator for approximately 5 minutes [3]. Videographer: This step is difficult and important!
4.5.1. Talent adding cell-ECM mixture to wells.
4.5.2. Talent spreading cell suspension.
4.5.3. Shot of wells with cell-ECM within [image #2 provided by authors].
4.5.4. Talent placing the lid on the culture plate and transferring to incubator.
4.6. Add 200 microliters of pre-warmed tissue growth media to each MyoTACTIC well, after the cell–ECM mixture has polymerized [1]. Replace the lid on the 10-centimeter dish and keep it in the incubator until the differentiation [2]. 
4.6.1. Talent adding media to wells.
4.6.2. Talent placing lid on the culture dish.


Results
5. Results: Measurement of Contractile Force and Calcium Handling Within The Myotactic Platform
5.1. During a 14-day culture period, myoblasts displayed the aspects of native tissue by self-organizing in the MyoTACTIC well to form a 3D microtissue with multinucleated, striated myotubes [1]. Myotubes have sarcomere striations, which were visualized by immunostaining for sarcomeric alpha – actinin [2].
5.1.1. LAB MEDIA: 2 a g                               
5.1.2. LAB MEDIA: 2 h
5.2. To achieve well-aligned myotubes, technical errors such as bubble formation while pipetting or damaging Pluronic coating during aspiration should be avoided [1]. 
5.2.1. LAB MEDIA: 2 b-f
5.3. [bookmark: _Hlk64671318]A representative displacement of the MyoTACTIC well plate post in response to low and high frequency electrical stimulation is shown here [1], indicating that myotubes respond to varying electrical stimuli and contract accordingly [2]. 
5.3.1. LAB MEDIA: 3 b 
5.3.2. LAB MEDIA: 3 b Video Editor: Emphasize on white vertical lines.
5.4. [bookmark: _Hlk64672071]Quantification of the post displacement allows for conversion to absolute contractile force of the hMMTs [1].
5.4.1. LAB MEDIA: 3 c 
5.5. Calcium transients of hMMTs made from GCaMP6 (gee-camp-six) transduced myoblasts were also analyzed in response to low and high frequency stimulation [1]. Quantification of fluorescent intensity can be used as measurement for the calcium handling properties of hMMTs [2].
5.5.1. LAB MEDIA: 4 a
5.5.2. LAB MEDIA: 4 b 




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements
6.1. [bookmark: _Hlk66118406]Penney Gilbert: Most individuals who perform this tissue seeding for the first-time struggle with adding the cell-ECM to the wells and with bubble formation. We recommend practicing the technique on some spare microtissue culture wells with a simple viscous solution before the first attempt with cells.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.5.1 for adding ‘the cell-ECM’.
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