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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
 


Current Protocol Length

Number of Steps:  11
Number of Shots:  21

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Dr. Johannes Holfeld: This method makes it possible to study underlying mechanisms of mechanotransduction as well as the regenerative and angiogenic potential of shockwave released exosomes.

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

1.2. Dr. Johannes Holfeld: This is a feasible and replicable protocol that can be performed with common laboratory infrastructure. Even an unexperienced scientist would be able to easily perform this procedure. 

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

OPTIONAL: 
1.3. Dr. Johannes Holfeld: Previous works have demonstrated the regenerative effect of shockwave therapy in ischemic heart disease.

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


Introduction of Demonstrator on Camera

1.4. Dr. Johannes Holfeld: Demonstrating the procedure will be Elke Kirchmair, a laboratory technician from my laboratory.   
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.


Ethics Title Card
1.5. Procedures involving human subjects have been approved by the ethics committee of Innsbruck Medical University.

Protocol

2. Preparation of Shock Wave Therapy Application 
2.1. Begin by preparing exosome free endothelial growth medium by adding supplements from a commercial kit [1]. Add ultracentrifuged exosome free FCS instead of common FCS to the medium [2].
2.1.1. WIDE: Establishing shot of talent adding supplements to medium.
2.1.2. Talent adding FCS to the medium, with the FCS container in the shot. 
2.2. Connect the shock wave applicator to a water bath [1] and fill it with approximately 3.5 liters of 37-degree Celsius prewarmed double-distilled water [2]. Videographer: This step is difficult!
2.2.1. Talent connecting the SW to the bath.
2.2.2. Talent filling the water bath. 
2.3. Define treatment parameters on the shock wave device. Use 500 impulses at an energy flux density of 0.07 millijoules per millimeter squared and a frequency of 5 Hertz [1].
2.3.1. Talent programming the device. 
3. Shock Wave Therapy Application and Isolation of Exosomes
3.1. Determine endothelial cell viability by morphological appearance and density using a microscope with 100 X total magnification. Only use flasks with high confluence [1].
3.1.1. Talent observing the cells under the microscope.
3.2. Carefully replace endothelial cell medium with approximately 250 milliliters of PBS to completely fill the flask and repress all residual air [1], then use parafilm or airtight caps to seal it [2].
3.2.1. Talent adding PBS to the flask, with the PBS container in the shot. 
3.2.2. Talent sealing the flask.
3.3. Hold the cell culture flask in a vertical position inside the water bath with the cell covered side opposite the shock wave device, making sure that the distance of the flask to the applicator is in line with the indicated marking [1]. Videographer: This step is important!
3.3.1. Talent holding the flask in the water bath. 
3.4. Apply 250 impulses of shock wave therapy to the lower half of the cell culture flask [1], then turn the flask 180 degrees [2] and apply 250 impulses to the upper half of the cell culture flask [3]. Videographer: This step is important!
3.4.1. Talent applying SW to the lower half of the flask. 
3.4.2. Talent rotating the flask. 
3.4.3. Talent applying SW to the upper half of the flask. 
3.5. Open the flask and replace the PBS with 15 milliliters of endothelial growth medium with exosome free FCS [1]. Culture the cells for an appropriate amount of time. The highest number of exosomes can be gathered 4 hours after therapy [2].
3.5.1. Talent opening the flask. 
3.5.2. Talent replacing the PBS with the medium. 
3.5.3. Talent putting the cells in the incubator and closing the door. 
3.6. In the control group, subject cell culture flasks to the same treatment without utilizing shock wave therapy [1].
3.6.1. Talent holding the control cells in the water bath without SW.
3.7. To isolate exosomes, transfer the supernatant from the flask into a collection tube [1] and centrifuge it at 4 degrees Celsius and 300 x g for 10 minutes in order to remove the cells [2]. Then, remove cell debris by transferring the supernatant to a new tube [3] and centrifuging at 4 degrees Celsius and 3,000 x g for 20 minutes [4]. Videographer: This step is important!
3.7.1. Talent transferring the supernatant to a collection tube.
3.7.2. Talent putting the tube in the centrifuge and closing the lid. 
3.7.3. Talent transferring the supernatant to a new tube.
3.7.4. Talent putting the tube in the centrifuge.
3.8. Strain the supernatant through a 200-nanometer filter into a centrifuge tube to remove apoptotic bodies [1].
3.8.1. Talent straining the supernatant. 




Results
4. Results: Exosome Release upon Shock Wave Therapy In Vitro 
4.1. Shock wave therapy was performed on human endothelial cells as well as human coronary artery endothelial cells and the released vesicles were quantified via nano tracking analysis [1]. An increase in microvesicle release upon therapy was observed [2].
4.1.1. LAB MEDIA: Figure 1 A and B. 
4.1.2. LAB MEDIA: Figure 1 A and B. Video Editor: Emphasize the SWT data points in A and SWT 4h bar in B. 
4.2. [bookmark: _GoBack]Imaging of human umbilical vein endothelial cell-released vesicles via transmission electron microscopy revealed the characteristic 100-nanometer size of the exosomes [1] as well as the typically described cup shaped form [2]. 
4.2.1. LAB MEDIA: Figure 1 C. 
4.2.2. LAB MEDIA: Figure 1 D. 
4.3. Flow cytometer analysis for the presence of exosome protein markers CD9, CD81 and CD63 confirmed that the HUVEC-released microvesicles were exosomes [1].
4.3.1. LAB MEDIA: Figure 1 E – G. 







Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Dr. Leo Pölzl: Since air absorbs SW, thorough coupling between the applicator and the cell culture flask is crucial. A standardized water bath provides a feasible method to utilize SW therapy in vitro without the potential risk of too little energy transfer due to imperfect coupling.  

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.2.2. 
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