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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N   
2. Does your protocol include software usage? (Y/N) 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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.5, 2.6, 3.5, 4.2, 4.3
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
3.5. We will improve operation skills and prepare several mice for this procedure.
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 
A few meters. Same building and same floor. 



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Yaoliang Tang: This protocol presents the method to transiently improve cardiac function in Duchenne muscular dystrophy mice by transplanting exosomes derived from normal myogenic progenitor cells [1].
1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera. 

1.2. Yaoliang Tang: Appropriate methods of exosome isolation, purification and intramyocardial transplantation contribute to the success of the exosome transplantation to improve cardiac function for mice with Duchenne muscular dystrophy [1].
1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Xuan Su: The exosome transplantation approach can improve heart function in DMD mice, in association with increased expression of dystrophin in recipient hearts [1].
1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera. 

1.4. Xuan Su: MPC-Exo therapy might improve global skeletal muscle function by exosome mediated normal dystrophin mRNA transfer [1].
1.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.5. Xuan Su: This video demonstrates the critical techniques for exosome purification, intramyocardial exosome delivery, and echocardiography post-transplantation [1].
1.5.1. INTERVIEW: Named author says the statement above while looking slightly off-camera. 


Introduction of Demonstrator: (Said by you on camera)

1.6. Yaoliang Tang: Demonstrating the procedure will be Yan Shen, a technician from my laboratory [1] [2].  

1.6.1. Interview style: Author saying the above 
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.7. Animals were handled according to approved protocols and animal welfare regulations of the Institutional Animal Care and Use Committee of the Medical College of Georgia at Augusta University.


Section - Protocol
2. First Section of Protocol
2.1. To begin this procedure, seed 5 million C2C12 cells into a 15 centimeter culture dish with 20 milliliters of complete DMEM containing 10 percent FBS and antibiotics [1-TXT]. Incubate at 37 degrees Celsius with 5 percent carbon dioxide [2].
2.1.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]MED: Talent approaches the lab bench and seeds the cells into a culture dish. TEXT: Penicillin G: 100 U/mL; Streptomycin: 100 μg/mL.
2.1.2. MED: Talent transfers the culture dish to an incubator.
2.2. Next, use a swinging bucket rotor to ultracentrifuge FBS at 100,000 x g and at 4 degrees Celsius for 18 hours to prepare exosome-depleted medium [1]. Discard the pellet and collect the supernatant [2].
2.2.0. [Shot added]: Loading FBS
2.2.1. MED: Talent loads a tube of medium into a swinging bucket rotor, and turns it on,
2.2.2. MED: Talent discards the pellet and collects the supernatant.
2.3. When the monolayer cells reach 80 percent confluence in the culture dish, replace the complete DMEM with exosome-depleted medium [1]. Use a transfer pipette to collect the supernatant from the cell culture dish every 48 hours [2] – transferring it into a fresh 50 milliliter centrifuge tube – for a total of three collections [3].
2.3.1. MED: Talent replaces the medium in the dish with exosome- depleted medium.
2.3.2. MED: Talent uses a transfer pipette to collect the supernatant from the cell culture dish. Talent transfers the supernatant to a 50 mL centrifuge tube.
2.3.3. MED: Talent transfers the supernatant to a 50 mL centrifuge tube. 
2.4. Centrifuge the tubes at 150 x g for 10 minutes to remove the remaining cells [1]. Filter the supernatant through a 0.22 micrometer filter to eliminate any cell debris [2], and transfer the filtered medium to ultra-clear tubes [3].
2.4.1. MED: Talent places the 50 mL centrifuge tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.4.2. MED: Talent filters the supernatant through a filter.
2.4.3. MED: Talent transfers the filtered medium to an ultra-clear tube.
2.5. Next, use a swing-bucket rotor to ultracentrifuge the tubes at 100,000 x g and at 4 degrees Celsius for 120 minutes to precipitate the exosomes [1]. Re-suspend the exosome-containing pellet in PBS [2], and then fill the entire ultra-clear tube with PBS [3].
2.5.1. MED: Talent loads the ultra-clear tubes into a swinging bucket rotor and turns it on.
2.5.2. MED: Talent re-suspends the pellet in PBS.
2.5.3. CU: Close up as the tube is filled completely with PBS.
2.6. Ultracentrifuge this suspension at 100,000 x g and at 4 degrees Celsius for 120 minutes to eliminate contaminating proteins [1]. Discard the supernatant and re-suspend the exosome pellet in 100 microliters of PBS [2]. Store at -80 degrees Celsius for future use [3].
2.6.1. MED: Talent loads the ultra-clear tubes into a swinging bucket rotor and turns it on. [Videographer comment: use shot 2.5.1]
2.6.2. MED: Talent re-suspends the pellet in PBS. The supernatant can be removed prior to this shot.
2.6.3. MED: Talent places the tubes into a freezer. [Videographer comment: 2.3.6A Freezer tube (1.5ml), 2.3.6B Freezer]

3. Intramyocardial Exosome Delivery
3.1. First, fix each anesthetized mouse [1-TXT] in the supine position on a surgical platform by securing each limb with tape [2]. Place a 3-0 suture horizontally below the upper teeth to hold the upper jaw in place [3].
3.1.1. WIDE/MED: Talent approaches the lab bench with a mouse in hand and begins to lay it into position. TEXT: See text for details on anesthetizing mice. Video Editor: Keep this text overlay up for all of 3.1.
3.1.2. CU: Close up on the mouse, showing it being fixed in place with tape.
3.1.3. CU: Talent places the suture in place below the upper teeth as described.
3.2. Next, apply depilatory cream to the left side of the mouse’s chest to remove the fur from the skin [1]. Using a 24 gauge catheter, perform endotracheal intubation via the oral cavity [2], and use a rodent ventilator to ventilate the mouse with room air at a rate of 195 breaths per minute [3].
3.2.1. CU: Talent applies depilatory cream to the left side of the mouse’s chest. [Videographer comment: 3.2.1B removal of cream]
3.2.2. CU: Talent performs endotracheal intubation via the oral cavity using a 24 G catheter. [Videographer comment: 3.2.2/2 Use the last take (overhead shot)]
3.2.3. MED: Talent turns on the rodent ventilator (or adjusts the settings).
3.3. Disinfect the skin with 75 percent alcohol and 10 percent povidone iodine [1]. Then, make a 10 – 15 millimeter oblique incision from the left sternal edge to the left armpit [2]. Use scissors to cut the pectoralis major and pectoralis minor [3], and make a left thoracotomy through the fourth intercostal space [4].
3.3.1. MED: Talent disinfects the skin with alcohol and povidone iodine. [Videographer comment: 3.3.1/1 the second one (as I slated wrong) is setting up after iodine] ***NOTE*** THERE ARE SCREEN CAPTURES FOR 3.3.2-3.5.2
3.3.2. CU: Close up as the talent makes an oblique incision from the left sternal edge to the left armpit.
3.3.3. CU: Close up as the talent uses scissors to cut the pectoralis major and pectoralis minor.
3.3.4. CU: Talent makes a left thoracotomy through the fourth intercostal space.
3.4. Gently insert retractor bands to spread the thoracic cavity to a width of 10 millimeters, taking care to not damage the left lung [1]. After this, use two straight tweezers to remove the pericardium [2]. Pull them apart, and place them behind the retractor tips to expose the heart [3].
3.4.1. CU: Talent gently inserts retractor bands to spread the thoracic cavity.
3.4.2. CU: Talent uses tweezers to remove the pericardium.
3.4.3. CU: Talent pulls the pericardium apart and places them behind the retractor tips to expose the heart.
3.5. Use a 31 gauge insulin needle to inject either MPC-Exo or PBS intramyocardially into the anterior wall of the left ventricle at one site [1-TXT]. Then, use 6-0 nylon sutures to close the thoracic cavity, the pectoralis muscles, and the skin in sequence [2].
3.5.1. [bookmark: OLE_LINK19][bookmark: OLE_LINK20]CU: Talent injects one of the solutions intramyocardially into the anterior wall of the left ventricle at one site. TEXT: MPC-Exo: 50 μg in 30 μL PBS; PBS: 30 μL.
3.5.2. CU: Talent sutures close the mouse. Any action or series of actions in this process can be filmed for this shot.

4. Echocardiography
4.1. Two days after the PBS/exosome transplantation, anesthetize the mice as outlined in the text protocol [1]. Use tape to fix a mouse in the supine position [2], and apply preheated acoustic gel on the left chest area [3].
4.1.1. MED: Talent approaches the work area with a mouse in hand. The anesthetization does not need to be shown for this establishing shot.
4.1.2. MED: Talent fixes the mouse in the supine position.
4.1.3. CU: Talent applies preheated acoustic gel on the left chest area.
4.2. Next, use echocardiography to assess the left ventricular function [1-TXT]. Obtain the parasternal long axis view of the left ventricle in two dimensions [2], and then rotate the ultrasound probe 90 degrees to obtain a left ventricle short-axis view at papillary muscle level [3].
4.2.1. MED: Talent uses echocardiography to assess the left ventricular function. Any action in this process can be filmed for this shot. TEXT: Ju, C., et al. Journal of Cardiovascular Translational Research. (2018).; Bayoumi, A. S., et al. Journal of Molecular and Cellular Cardiology. (2018).
4.2.2. MED: Talent obtains the parasternal long axis view of the left ventricle in two dimensions. [Videographer comment: 4.2.2 is medium shot of the mouse and echo and 4.2.2B is wide of talent and mouse and screen]
4.2.3. MED: Talent rotates the ultrasound probe 90 degrees to obtain a left ventricle short-axis view at papillary muscle level.
4.3. After this, record M-mode echocardiographic images and measure the left ventricular end-diastolic diameter, the left ventricular end-systolic volume, the left ventricular end-diastolic volume, and the left ventricular end-systolic volume [1].
4.3.1. MED: Talent records the M-mode echocardiographic images.
4.4. Yan Shen: The heart rate should be controlled to at least 400 bpm for cardiac function measurement [1].
4.4.1. INTERVIEW: Named Author says the statement above while looking slightly off-camera.



Section – Results
5. Results: Analysis of Cardiac Function in Duchenne Muscular Dystrophic Mice After the Transplantation of Myogenic Progenitor Cell Derived Exosomes
5.1. After exosomes are isolated and purified from C2C12 (“C-two-C-twelve”) cells, their presence is confirmed using transmission electron microscopy analysis [1]. The transmission electron microscopy image shows the morphology of the bright and round shape vesicles of C2C12 derived exosomes [2].
5.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B.
5.1.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B.
5.2. Western blot analysis confirms the presence of exosome markers, including CD63 (“C-D-sixty-three”) and TSG101 (“T-S-G-one-Oh-one”) [1].
5.2.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1C. Emphasize each image in the figure (the row for CD63 and the row for TSG101) as each is mentioned in the voiceover narration.
5.3. [bookmark: _GoBack]A translucent edema area is observed after the intramyocardial injection into the anterior wall of the left ventricle of MDX mice, which indicates that the injection into the myocardium is successful [1].
5.3.1. LAB MEDIA: Figure 2.
5.4. Immunofluorescent staining for dystrophin is then performed to determine whether cardiac MPC-Exo delivery restores dystrophin protein expression in MDX hearts [1]. Partial restoration of dystrophin expression is observed with membrane localization in some of cardiomyocytes [2].
5.4.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3A. Retain the headers (The overall header “Mdx Heart” and the column headers of “PBS” and “MPC-Exo” from Figure 3.).
5.4.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3A. Emphasize the green-outlined areas in the right-hand image (the MPC-Exo image).
5.5. The cardiac function is measured by echocardiography 2 days after intramyocardial delivery to determine whether transplantation of MPC-Exo improves the cardiac function in MDX mice [1]. The MPC-Exo treatment is seen to improve anterior wall movement compared with PBS, suggesting that MPC-Exo transplantation improved cardiac function in MDX mice [2].
5.5.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3B. Retain the headers (The overall header “Mdx Heart” and the column headers of “PBS” and “MPC-Exo” from Figure 3.).
5.5.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3B. Emphasize the right-hand image (the MPC-Exo image)



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Xuan Su: Using a 31 G insulin needle with the tip bent at about 20° is critical for the successful delivery of most exosomes into the myocardium and maximizes exposure of injected exosomes to host cardiomyocytes [1] [2].
6.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
6.1.2. Use shot 3.5.1.
6.2. Xuan Su: Following the procedure, dystrophin expression can be detected after MPC-Exo injection by immunofluorescent staining, indicating that cardiac MPC-Exo delivery restores dystrophin protein expression [1].
6.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
6.3. Xuan Su: This technique will pave the way for cardiomyopathy treatment with exosome carrying therapeutic genetic materials, including DNA, mRNA, lncRNAs, or microRNAs [1].
6.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera. 
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