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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No  

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

3. Filming location: Will the filming need to take place in multiple locations?   No

 

Introduction
1. Introductory Interview Statements

[bookmark: _Hlk28591455][bookmark: _Hlk28954045]Videographer: Interviewee headshots are required. Take a headshot for each interviewee. 

[bookmark: _Hlk28591522]Authors: While filming the interview portion, our videographer will also photograph you for the JoVE Dedicated Author Webpage. Please look at this example. For questions about the author profile pages and pictures, please contact author.liaison@jove.com.

[bookmark: _Hlk28848690][bookmark: _Hlk28960428]Authors: Please memorize the interview statements prior to your filming day.

1.1. Hotake Takizawa: We have established a new protocol for the direct-reprogramming of human urine-derived cells into myotubes. This in vitro modelling enables us to evaluate exon-skipping in the myotubes derived from patients with Duchenne muscular dystrophy [1]. 
1.1.1. [bookmark: _Hlk25067257]INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.2. Mitsuto Sato: We discovered that 3-deazaneplanocin A hydrochloride (DZNep), a histone methyltransferase inhibitor, could signifcantly promote direct reprogramming of UDCs into myotubes in a short amount of time [1]. 
1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.3. Yoshitsugu Aoki: This new autologous UDC-based disease modelling could lead to the application of precision medicine for various muscle diseases [1].
1.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

Ethics Title Card
1.4. The Ethics Committee of the National Center of Neurology and Psychiatry approved this study (approval ID: A2017-018, A2018-029). All individuals gave informed consent before providing urine. All experiments were performed under the relevant guidelines and regulations. 

Protocol
2. Isolation and Primary Culture of Urine-Derived Cells 

2.1. To begin, centrifuge the entire urine sample at 400 times g for 10 minutes at room temperature [1-TXT]. 
2.1.1. Talent places tube in centrifuge. TEXT: Urine-derived cells: UDCs Videographer: This is one of the most important steps for viewers to see.

2.2. Next, aspirate the supernatant, leaving 1 milliliter in the tube [1]. Resuspend the pellets individually in the remaining 1 milliliter of urine [2]. Collect those in a single 50-milliliter tube and add 10 milliliters of washing buffer to the tube [3-TXT].
2.2.1. Talent aspirates supernatant.
2.2.2. Talent resuspends pellets.
2.2.3. Talent collects suspensions in a 50-milliliter tube and adds 10 milliliters of washing buffer. TEXT: Washing buffer: 99 mL of PBS without calcium and magnesium, 1% penicillin/streptomycin (P/S), 0.5 μg/mL amphotericin B

2.3. Centrifuge the samples at 200 times g for 10 minutes at room temperature [1].
2.3.1. Talent centrifuges samples.

2.4. Aspirate the supernatant, leaving 0.2 milliliters in the tube [1]. Resuspend the cell pellets in 4.5 milliliters of primary medium [2]. 
2.4.1. Talent aspirates supernatant.
2.4.2. Talent resuspends cell pellet.

2.5. Seed the cells in three wells of a gelatin-coated six-well plate, 1.5 milliliters of cell suspension per well [1]. Culture at 37 degrees Celsius and 5 percent carbon dioxide [2].
2.5.1. Talent adds cells to the six-well plate.
2.5.2. Talent places six-well plate in incubator.

2.6. For three days, add 1.5 milliliters of the primary medium each day [1]. On day 4, replace the medium with 1.5 milliliters of growth medium, supplemented as described in the manuscript [2]. 
2.6.1. Talent adds primary medium.
2.6.2. Talent replaces primary medium with supplemented medium.

2.7. After day 4, replace the supplemented growth medium every other day, until the U-D-C culture is 80 to 90 percent confluent [1]. Then, remove the medium and wash the cells with PBS [2]. Split the cells using 0.25 percent trypsin-EDTA [3]. Seed the cells at a density of 3,000 to 5,000 cells per square centimeter onto a new gelatin-coated 60-millimeter dish [4].
2.7.1. LAB MEDIA: 60840_image_1.tif
2.7.2. Talent removes medium and washes cells with PBS.
2.7.3. Talent splits cells.
2.7.4. Talent seeds the cells onto a new 60-millimeter dish.

3. [bookmark: _Hlk24718102]Infection with MYOD1-Retroviral Vector
3.1. Seed the U-D-Cs at 3,000–5,000 cells per square centimeter on a gelatine-coated 60-millimeter dish, and place the dish in the incubator [1].
3.1.1. Talent seeds the cells onto a new 60-millimeter dish and places dish in incubator. Videographer: This is one of the most important steps for viewers to see.
3.2. 24 hours after seeding, infect the cells with thawed retrovirus at a multiplicity of infection of 200. Use fresh medium, with a hexadimethrine bromide concentration of 8 micrograms per milliliter [1-TXT]. Incubate for 24 hours at 37 degrees Celsius and 5 percent carbon dioxide [2]. 
3.2.1. Talent adds retrovirus in fresh medium to cells in 60-millimeter dish. TEXT: Note: Retrovirus is hazardous. Handle carefully. Videographer: This is one of the most important steps for viewers to see. 
3.2.2. Talent places cells in incubator.
3.3. To select the MYO-D-1-transduced cells, replace the culture medium with fresh growth medium containing 1 microgram per milliliter puromycin. Continue to change the medium every other day for 7 to 10 days [1-TXT]. 
3.3.1. Talent removes dish from incubator and replaces culture medium with growth medium containing puromycin. TEXT: Note: Puromycin is hazardous. Handle carefully.
4. Myogenic Differentiation of MYOD1-Transduced UDCs
4.1. Plate the MYO-D-1-transduced U-D-Cs in a collagen-coated multi-well plate [1-TXT]. 
4.1.1. Talent plates UDCs in collagen-coated wells. TEXT: Cell density of 3.5 x 104 cells/cm2 Videographer: This is one of the most important steps for viewers to see.
4.2. After incubating the cells for 24 hours, change the growth medium to differentiation medium, described in the manuscript [1-TXT]. Then, after 3 days, change the differentiation medium to fresh differentiation medium without D-Z-N-e-p. Continue to change the medium every 3 days [2]. Videographer: This is one of the most important steps for viewers to see, and the most difficult aspect of the procedure.
4.2.1. Talent changes the growth medium to differentiation medium. TEXT: Note: Differentiation medium contains doxycycline and DZNep, which are hazardous.
4.2.2. Talent changes medium.

5. Evaluation of Exon Skipping Efficiency by RT-PCR
5.1. To transfect antisense oligonucleotide into the MYO-D-1-transduced U-D-Cs, mix A-S-O, transfection reagent, and differentiation medium to a final concentration of 1 to 10 micromolar, and use this mixture to replace the medium in the wells [1-TXT]. Incubate the plate at 37 degrees Celsius and 5 percent humidity [2].
5.1.1. Talent replaces medium in multi-well plate with new mixture. TEXT: Antisense oligonucleotide (ASO) Videographer: This is one of the most important steps for viewers to see.
5.1.2. Talent places plate in incubator.
5.2. After 72 hours incubation with A-S-O, change the medium to fresh differentiation medium without A-S-O [1]. 
5.2.1. Talent changes medium.
5.3. 3 to 7 days after A-S-O transfection, remove the differentiation medium [1]. Wash the U-D-Cs once with PBS and add cell lysis buffer [2]. Harvest the total RNA using an RNA extraction kit [3].
5.3.1. Talent removes differentiation medium.
5.3.2. Talent washes cells with PBS and adds cell lysis buffer.
5.3.3. Talent performs centrifugation portion of RNA extraction.
5.4. Measure the RNA concentration with a spectrophotometer [1].
5.4.1. Talent measures the RNA concentration with a spectrophotometer.
5.5. As described in the manuscript, combine the reagents for one-step RT-PCR in PCR tubes [1], place the PCR tubes in the thermocycler, and run the thermocycler [2].
5.5.1. Talent combines reagents.
5.5.2. Talent places the PCR tubes in the thermocycler and runs the thermocycler.
5.6. Perform microchip electrophoresis and calculate the exon skipping efficiency [1-TXT]. 
5.6.1. LAB MEDIA: 60840_image_2 (Image of result).  TEXT: Exon skipping efficiency = skipped band / (skipped band + non-skipped band) 


Results
6. Results: Restoration of Dystrophin mRNA in UDCs 
6.1. UDCs were collected easily and non-invasively, and formed colonies within a week of primary culture [1]. MYO-D-1 transfected U-D-Cs in differentiation medium with D-Z-N-e-p could fuse to each other and form multinucleated myotubes efficiently [2].
6.1.1. LAB MEDIA: Figure 2. Videographer, please emphasize Figure 2A.
6.1.2. LAB MEDIA: Figure 2. Videographer, please emphasize Figure 2B.
6.2. RT-PCR clearly detected exon skipping in MYO-D-1 U-D-Cs derived from patients with Duchenne muscular dystrophy [1]. Skipping efficiency was dependent on the dose of A-S-O [2]. 
6.2.1. LAB MEDIA: Figure 3.
6.2.2. LAB MEDIA: Figure 3. Videographer, please emphasize Figure 3B.
6.3. Dose-dependent exon skipping was also detected by Western blot [1].
6.3.1. LAB MEDIA: Figure 4.
6.4. Intensities of dystrophin were measured with a fluorescent microscope one week after A-S-O transfection. Markedly higher fluorescent signals were observed in MYO-D-1-U-D-Cs treated with ASO than in the control [1].
6.4.1. LAB MEDIA: Figure 5.



Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Authors: Please memorize the interview statements prior to your filming day.

7.1. Yoshitsugu Aoki: Using this technique, we could model any other muscular diseases, leading to the understanding of new pathophysiology of those disease [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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