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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N 
2. Does your protocol include software usage? N
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.
2.2, 2.8, 3.1, 3.3, 3.6, 4.1
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. 
The most technically difficult step in the protocol is Step 3.3, which involves the formation of the density gradient. Researchers should carefully measure the layer volumes by pipet before loading into a syringe.  Careful layering of iodixanol-containing solutions by positioning of the needle bevel against the inner wall of the ultracentrifugation tube while adding solutions slowly and dropwise will prevent density layers from coalescing during this step. 
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations?  The majority of the protocol will take place in our main laboratory. A large ultracentrifuge needed for the procedure is located one floor below in the same building.


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. Dr. Stephanie Hurwitz: This protocol provides a rigorous and reproducible technique for extraction and isolation of small extracellular vesicles from whole tissue specimens for downstream ex vivo analyses [1]. 

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Dr. Stephanie Hurwitz: With amongst the highest levels of purity currently achievable, this method facilitates the direct morphologic, immunophenotypic, and deep characterization of interstitial vesicles secreted into various tissue specimens, including tumors [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. Dr. David Meckes: Here, we demonstrate the isolation of tissue EVs from brain and lung tumor specimens. However, this technique can be applied to studies using diverse benign or other tumor specimens as well [1].

1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.


Ethics title card:


1.4. Whole brains were obtained with approval from the Institutional Animal Use and Care Committee (IACUC) of the Florida State University. Lung tumor specimens were generously donated by Dr. Mandip Sachdeva under approval of the Florida Agricultural and Mechanical University IACUC. 

Section - Protocol
2. Tissue Dissociation and Differential Centrifugation
2.1. To begin, prepare 10 milliliters of dissociation buffer in Hibernate-E medium for every 0.4 – 1.0 gram of tissue [1-TXT]. Add whole fresh or frozen tissue to the buffer in a 50 milliliter tube [2], and incubate in a warm water bath at 37 degrees Celsius for 20 minutes [3].
2.1.1. MED: Talent approaches the lab bench and begins preparing the dissociation buffer. TEXT: See text for buffer composition.
2.1.2. MED: Talent adds whole tissue to a tube that contains the buffer.
2.1.3. MED: Talent places the tube into a warm water bath.
2.2. After this, add protease and phosphatase inhibitors for a final 1x concentration in the dissociate buffer [1]. Pour the solution – with the tissue – into a loose-fit Dounce homogenizer [2]. Use approximately 30 slow strokes per sample to gently dissociate the tissue [3].
2.2.1. MEDT: Talent adds the inhibitors to the tube.
2.2.2. MED: Talent pours the solution from the tube into a loose-fit Dounce homogenizer.
2.2.3. MED: Talent dissociates the tissue as described.
2.3. Then, transfer the dissociated tissue and buffer solution to a 50 milliliter conical tube [1]. Centrifuge at 500 x g and at 4 degrees Celsius for 5 minutes to pellet the cells and the remaining fibrous or cohesive tissue fragments [2].
2.3.1. MED: Talent transfers the solution to a 50 mL conical tube.
2.3.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns on the centrifuge.
2.4. Transfer the supernatant to a clean 50 milliliter conical tube [1], and centrifuge at 2,000 x g and at 4 degrees Celsius for 10 minutes to pellet and discard the large cellular debris [2].
2.4.1. MED: Talent transfers the supernatant to a clean 50 mL conical tube.
2.4.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns on the centrifuge.
2.5. Transfer this supernatant to a clean 50 milliliter conical tube [1] and centrifuge at 10,000 x g and at 4 degrees Celsius for 40 minutes to pellet and undesired larger vesicles or small apoptotic bodies [2].
2.5.1. MED: Talent transfers the supernatant to a clean 50 mL conical tube.
2.5.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns on the centrifuge.
2.6. Decant the supernatant through a 0.45 micrometer filter into a clean 12 milliliter ultracentrifugation tube [1]. Next, ultracentrifuge the sample at 100,000 x g and at 4 degrees Celsius for 2 hours to pellet small EVs [2-TXT].
2.6.1. MED: Talent pours the supernatant through a filter into a clean ultracentrifugation tube.
2.6.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns on the centrifuge. TEXT: EV: Extracellular vesicle.
2.7. Decant the supernatant and leave the ultracentrifugation tubes inverted for 5 – 10 minutes [1], tapping frequently to remove any residual liquid on the sides of tubes [2-TXT]. 
2.7.1. MED: Talent decants the supernatant from a tube, and inverts it on the lab bench.
2.7.2. CU: Close up of the talent tapping the tube. TEXT: Residual fluid can also be aspirated via pipette.
2.8. Then, re-suspend the EV pellet in 1.5 milliliters of 0.25 molar sucrose buffer [1]. Cover the tubes with parafilm [2], and then vortex the EVs into solution [3]. Rock the ultracentrifuge tubes for 15 – 20 minutes at room temperature [4], and then vortex once more [5].
2.8.1. MED: Talent re-suspends the pellet in sucrose buffer.
2.8.2. CU: Talent covers a tube with parafilm.
2.8.3. MED: Talent vortexes the tube.
2.8.4. MED: Talent places the tubes into a rocker.
2.8.5. CU: Close up of the tube being vortexed.
2.9. Briefly centrifuge the tubes at a speed less than 1,000 x g to recover the liquid suspension at the bottom of the tube [1]. If needed, store the suspension at 4 degrees Celsius overnight [2]. 
2.9.1. MED: Talent places the tube into a centrifuge, closes the lid, and turns it on 
2.9.2. MED: Talent places the tubes into a refrigerator. 
3. Density Gradient Purification 
3.1. First, add 1.5 milliliters of 60 percent iodixanol to the 1.5 milliliters of the sucrose/Tris buffer that contains the EVs to create a final solution containing 30% iodixanol [1]. Pipette up and down several times to mix the solution thoroughly [2].
3.1.1. MED: Talent adds the iodixanol to the sucrose/Tris buffer (that contains the EVs) [Shots 3.1.1 and 3.1.2 combined]
3.1.2. CU: Talent pipets up and down several times to mix the solution.
3.2. Transfer this solution to the bottom of a 5.5 milliliter ultracentrifugation tube [1]. Next, mix the 60 percent iodixanol stock with ultrapure water to prepare at least 1.5 milliliters of both a 20 percent and a 10 percent iodixanol solution [2].
3.2.1. MED: Talent transfers this solution to the bottom of an ultracentrifugation tube.
3.2.2. MED: Talent prepares both the 20% iodixanol solution and the 10% iodixanol solution. Any action in this preparation can be filmed for this shot.
3.3. Using a syringe and an 18 G needle, measure 1.3 milliliters of the 20 percent iodixanol solution [1] and carefully layer it on top of the bottom gradient [2]. Keep the bevel of the needle in contact with the inside of the tube, just above the meniscus, and add the solution dropwise to avoid mixing the layers at the density interface [3]. Then, layer 1.2 milliliters of the 10 percent iodixanol solution on top of the 20 percent layer, using the same technique [4].
3.3.1. MED: Talent uses a syringe and needle to pull up and measure the 20% iodixanol solution.
3.3.2. MED: Talent begins layering the iodixanol solution on top of the bottom gradient.
3.3.3. CU/ECU: Close up of the needle in the tube, showing that it is in contact with the inside of the tube and is just above the meniscus, as the 20% iodixanol solution is layered over the bottom gradient.
3.3.4. MED: Talent layers the 10% iodixanol solution on top of the 20% iodixanol solution.
3.4. Carefully balance and load the ultracentrifugation tubes into rotor buckets [1]. Set the acceleration and deceleration speeds of a swing-bucket rotor to the minimum rates [2], and centrifuge at 268,000 x g and at 4 degrees Celsius for 50 minutes [3].
3.4.1. MED: Talent balances and loads the ultracentrifugation tubes into rotor buckets.
3.4.2. MED: Talent sets the acceleration and deceleration speeds to the minimum rates.
3.4.3. MED: Talent turns the centrifuge on.
3.5. While the sample is being centrifuged, label ten 1.5 milliliter microcentrifuge tubes for each sample that will correspond with fractions 1 through 10 of the density gradient [1]. Once the centrifugation is complete, gently remove the tubes from the rotor buckets and place them into a stable holder [2].
3.5.1. MED: Talent labels 10 microcentrifuge tubes.
3.5.2. MED: Talent removes the tubes from the rotor buckets and places them into a stable holder. (Videographer Comment: After 3.5.2, author wants to add a picture of tube visible with white band. They need to send it.) (Editor: if the authors want to include that image, they’ll need to either provide additional VO or indicate where it should be shown)
3.6. Pipet ten serial fractions of 490 microliters from the top of the gradient into the corresponding tubes [1]. Using a refractometer, measure the refractive indices of the fractions [2].
3.6.1. MED: Talent takes 10 serial fractions from the top of the gradient, and transfers them to their corresponding tubes.
3.6.2. MED: Talent, at the refractometer, measures the refractive indices of the fractions.
3.7. Then, transfer each fraction to a clean 12 milliliter ultracentrifugation tube [1]. Add 5 milliliters of 1x PBS to each tube, and pipet up and down slowly to mix [2]. Add an additional 6 milliliters of 1x PBS to the top of each tube, and carefully mix again [3].
3.7.1. MED: Talent transfers each fraction to a clean ultracentrifugation tube.
3.7.2. MED: Talent adds PBS to one of the tubes, and pipets up and down to mix.
3.7.3. MED: Talent adds more PBS to a tube, and pipets up and down to mix.
3.8. Ultracentrifuge the tubes at 100,000 x g and at 4 degrees Celsius to re-pellet the small vesicles [1]. Decant the supernatant and tap the tubes dry before lysing the vesicles for protein analysis or re-suspending the EVs for morphologic analysis [2].
3.8.1. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns on the centrifuge. Use 2.6.1
3.8.2. MED: Talent finishes pouring off the supernatant from one of the tubes, and begins to tap it dry.

4. Lysis and Immunoblot Confirmation of EV Proteins
4.1. To lyse the EVs for protein analysis, add 40 microliters of strong lysis buffer containing protease inhibitor the EV pellets [1]. Place parafilm over each tube and vortex vigorously [2]. Next, rock the tubes for 20 minutes at room temperature [3], and vortex again [4].
4.1.1. MED: Talent adds strong lysis buffer to the EV pellets.
4.1.2. MED: Talent vortexes a tube. The parafilm should be placed on the tube prior to this shot.
4.1.3. CU: Shot of the tubes as they are being rocked.
4.1.4. [bookmark: _GoBack]MED: Talent vortexes a tube. Use 4.1.2.
4.2. Briefly centrifuge the sample at 1,000 x g for 30 – 60 seconds to recover the entire sample volume [1]. Transfer each sample to a new 1.5 milliliter microcentrifuge tube [2], and store it at a temperature between -20 and -80 degrees Celsius until ready for further processing [3].
4.2.1. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns on the centrifuge
4.2.2. MED: Talent transfers a sample into a new tube.
4.2.3. MED: Talent places the tubes into a freezer.
4.3. To prepare the purified lysates for immunoblot analysis, add 5x Laemmli sample buffer to the samples for a final concentration of 1x [1-TXT]. Boil the sample at 95 degrees Celsius for 5 – 10 minutes [2]. 
4.3.1. MED: Talent adds Laemmli sample buffer to the samples. TEXT: See text for buffer composition.
4.3.2. MED: Talent places the sample into a water bath or heat block.
4.4. Then, load an equal volume of fractions 1 through 10 into a 10 percent SDS-PAGE gel [1]. Load an equal mass of tissue homogenate [2] [1]. Perform electrophoresis and Western blot analysis to confirm EV proteins in the purified lysates and compare relative EV abundance in fractions [3-TXT].
4.4.1. MED: Talent loads the fractions into an SDS-PAGE gel.
4.4.2. MED: Talent loads the tissue homogenate into the gel.
4.4.3. MED: Talent runs the gel or the Western blot. This shot is representative of these processes, so any action in either can be filmed for this shot as long as the shot is long enough to cover the length of the voiceover narration. TEXT: Hurwitz, S. N. et al. Journal of Virology. (2017).





Section – Results
5. Results: Analysis of Extracted Extracellular Vesicles 
5.1. In this study, extracellular vesicles are extracted and purified from whole tissue [1]. Following ultracentrifugation of the 10 to 30 percent iodixanol gradient [2], a population of light EVs can be seen migrating up to fraction 2 [3], while a population of dense EVs can be seen migrating up to fraction 5, depending on tissue type [4].
5.1.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2A.
5.1.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A.
5.1.3. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A. Emphasize the fraction labeled “F2” (The fraction containing the Light EVs).
5.1.4. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A. Emphasize the fraction labeled “F5” (The fraction containing the Dense EVs).
5.2. Representative immunoblots of the gradient fractions exhibit the efficient separation and purification of small tumor-derived EVs in fraction 5 [1]. Notably, lung tumor specimens appeared enriched in dense EVs compared to light EVs that were previously harvested from whole brain tissue [2].
5.2.1. LAB MEDIA: LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B – which includes both the “Tumor (dense) EVs” and the “Brain (light) EVs”. Emphasize the entire lane for Fraction 5 (in both images) during “…exhibit the efficient separation and purification of small tumor-derived EVs in fraction 5.” Hold this emphasis for 5.2.2.
5.2.2. LAB MEDIA: LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B. Hold the emphasis from 5.2.1. Emphasize the entire lane for Fraction 2, making sure it’s emphasized differently to differentiate it from Fraction 5 (Such as a different color).
5.3. Representative nanoparticle tracking analyses and electron microscopy of tissue-derived vesicles in the predominant vesicle-containing fraction demonstrate the enrichment and preservation of whole vesicles consistent with the known size and structure of small EVs [1].
5.3.1. LAB MEDIA: LAB MEDIA: Figure 2. Video Editor: Show Figure 2B, Figure 2C and Figure 2D, side-by-side.


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

6.1. Dr. Stephanie Hurwitz: Interstitial EVs represent promising targets for the development of novel diagnostic or prognostic biomarker assays. This technique provides researchers with tools for the extraction and purification of vesicles for downstream utility [1].

6.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
6.2. Dr. Stephanie Hurwitz: Following extraction of whole or lysed tissue EVs, broad characterization of vesicles including proteomic, genomic, and lipidomic analyses may be performed. Additionally, samples may be used for more targeted approaches [1].
6.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
6.3. Dr. David Meckes: Vesicles isolated directly from tissue specimens can provide further insight into disease mechanisms, including tumorigenesis, and may provide important diagnostic or prognostic tools in the future [1].
6.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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