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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy?  N
2. Does your protocol demonstrate 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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

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. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

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


What is the main advantage of this technique?

1.2. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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





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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

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

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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

How would you expect an individual who has never performed this technique to struggle? 
Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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

Introduction of Demonstrator (Said by you on camera):

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.7.2. 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)

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
	OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).




Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. ES-D3 Cell Culture

2.1. To generate exosome-free FBS (F-B-S), ultracentrifuge the desired volume of FBS [1-TXT] and collect the exosome-free supernatant [2].

2.1.1. WIDE: Talent adding tube(s) to centrifuge TEXT: 16 h, 100,000 x g, 4 °C
2.1.2. Shot of pellet if visible, then supernatant being collected TEXT: FBS: fetal bovine serum

2.2. Before plating the ES-D3 (E-S-D-three) cells, coat 15-centimeter tissue culture dishes with 0.1% gelatin at room temperature for 30 minutes [1].

2.2.1. Talent adding gelatin to dish(es), with gelatin container visible in frame 

2.3. When the gelatin has cooled, culture the ES-D3 cells without feeder layer cells in ES-D3 cell culture medium [1-TXT] at 37 degrees Celsius in a 5% carbon dioxide humidified incubator until the cells reach 90% confluency [2].

2.3.1. Talent adding cells to plate, with medium container visible in frame TEXT: See text for all medium/solution preparation details
2.3.2. Talent placing plate(s) into incubator

2.4. Wash the almost-confluent cultures with 5 milliliters of 0.05% trypsin per dish [1] followed by a 5-minute incubation at 37 degrees Celsius in fresh trypsin [2].

2.4.1. Dish being washed, with trypsin container visible in frame
2.4.2. Talent placing plate(s) into incubator
2.5. At the end of the incubation, pool the detached cells in a centrifuge tube [1] and inactivate the trypsin with 5 milliliters of fresh culture medium [2].

2.5.1. Talent adding cells to tube, with plate(s) visible in frame
2.5.2. Talent adding medium to tube, with medium container visible in frame

2.6. Sediment the cells by centrifugation [1-TXT] and resuspend the pellets in fresh medium for counting [2].

2.6.1. Talent placing tube(s) into centrifuge TEXT: 5 min, 390 x g, RT
2.6.2. Shot of pellet if visible, then medium being added to tube, with medium container and hemocytometer visible in frame

2.7. For passaging, plate 5 x 106 of the ES-D3 cells in 15 milliliters of cell culture medium onto new gelatin-coated plates for 3 days of culture [1] before subculturing the cells [2].

2.7.1. Talent adding cells to plate(s), with medium container visible in frame
2.7.2. Talent adding plate(s) to incubator

2.8. To collect the cell culture supernatant for the isolation of exosome-enriched extracellular vesicles, plate 1 x 107 ES-D3 cells in 15 milliliters of cell culture medium [1] per new gelatin-coated plate for 3 days prior to collecting the cell culture supernatants [2-TXT]. 

2.8.1. Cells being added to plate, with medium container visible in frame
2.8.2. Talent collecting supernatant TEXT: Store supernatant at 4 °C ≤1 wk

3. Exosome-Enriched Extracellular Vesicle (EV) Isolation 

3.1. For exosome-enriched extracellular vesicle isolation, first sediment the large cell fragments within the supernatants collected from 72-hour-cultured ES-D3 cells by centrifugation [1-TXT].

3.1.1. WIDE: Talent adding tube(s) to centrifuge TEXT: 60 min, 5000 x g, 4 °C

3.2. After collecting the supernatant, ultracentrifuge the samples [1-TXT] and discard the supernatants [2].

3.2.1. Talent adding supernatant to ultracentrifuge tube(s) TEXT: 90 min, 100,000 x g, 4 °C
3.2.2. Shot of pellet(s) if visible, then supernatant being aspirated/decanted

3.3. Gently rinse each pellet two times with 1 milliliter of PBS per wash to remove any residual culture supernatant [1] and quantify the exosome-enriched extracellular vesicle protein content with a bicinchoninic acid assay according to the manufacturer’s instruction [2-TXT].	Comment by Bridget Colvin: Authors: What centrifugation conditions for these washes?

3.3.1. Talent adding PBS to tube, with PBS container visible in frame
3.3.2. Talent opening assay kit, with exosome sample visible in frame TEXT: Expected yield: 4 micrograms protein/mL cell culture supernatant

3.4. Then resuspend the exosome-enriched extracellular vesicles in PBS at a 6 micrograms/microliter concentration for storage at minus 80 degrees Celsius [1].

3.4.1. PBS being added to sample, with PBS container visible in frame

4. Exosome-Enriched EV Transmission Electron Microscopy (TEM) Characterization

4.1. To visualize the exosome-enriched extracellular vesicles by transmission electron microscopy, fix 3-5 micrograms/milliliter of the extracellular vesicles [1] with a final concentration of 2% electron microscope-grade paraformaldehyde at room temperature for 2 hours [2].

4.1.1. WIDE: Talent adding PFA to tube, with PFA container visible in frame
4.1.2. Talent setting timre, with tube and PFA container visible in frame

4.2. At the end of the incubation, load 10 microliters of the fixed samples onto copper grids with carbon support film for 1 minute [1] before draining the grids with filter paper [2].

4.2.1. Sample(s) being loaded onto grid(s)
4.2.2. Grid(s) being drained

4.3. Stain the grids with an appropriate staining solution according to the manufacturer's protocol [1] and use tweezers to transfer the grids to a piece of filter paper [2].

4.3.1. Stain being added to grid, with stain container visible in frame
4.3.2. Grid(s) being placed onto paper

4.4. Then use a transmission electron microscope with a 50,000x magnification to acquire electron microscopy images according to the standard protocols [1].

4.4.1. Talent loading sample onto TEM OR LAB MEDIA: Figure 3: JoVE Video Editor show only one image without arrows

5. Whole Cell Extract (WCE) and EV Lysate Preparation

5.1. To prepare whole cell extracts, collect ES-D3 cells from culture as demonstrated [1] and resuspend the harvested cells in PBS for counting [2].

5.1.1. WIDE: Talent rinsing plate with trypsin, with trypsin container visible in frame
5.1.2. Talent adding PBS to tube, with PBS container and hemocytometer visible in frame

5.2. [bookmark: _Hlk11923652]After a second centrifugation [1-TXT], resuspend the cells at a 5 x 103 cells/microliter of SDS-PAGE (S-D-S-page) loading buffer containing 0.5% SDS concentration [2-TXT] and sonicate the samples for 10 seconds on a sonicator with a 10% amplitude [3].

5.2.1. Talent adding tube(s) to centrifuge TEXT: 5 min, 390 x g, RT
5.2.2. Shot of pellet if visible, then pellet being resuspended, with SDS-PAGE buffer container visible in frame TEXT: SDS-PAGE: sodium dodecyl sulfate-polyacrylamide gel electrophoresis 
5.2.3. Sample being sonicated

5.3. Then heat the samples at 100 degrees Celsius for 5 minutes [1].

5.3.1. Talent placing sample(s) at 100 °C

5.4. [bookmark: _Hlk12888764]To prepare the lysates of exosome-enriched extracellular vesicles, resuspend the exosome-enriched extracellular vesicles in SDS-PAGE loading buffer containing 0.5% SDS at a 1.2 micrograms/microliter concentration [1] and sonicate the samples for 10 seconds as demonstrated [2].

5.4.1. Talent adding buffer to tube, with buffer container visible in frame
5.4.2. Talent sonicating sample(s)

5.5. Then heat the samples at 100 degrees Celsius for 5 minutes [1].

5.5.1. Talent placing sample(s) at 100 °C

6. Western Blot Analysis

6.1. For western blot analysis, load 10-microliter whole cell extract [1] and exosome-enriched EV lysate samples into individual wells of a Bis-Tris PAGE gel [2].

6.1.1. WIDE: Talent loading sample into well(s), with WCE sample container visible in frame
6.1.2. EV lysate being added to well(s), with EV lysate container visible in frame

6.2. At the end of the run, transfer the proteins onto PVDF (P-V-D-F) membranes [1-TXT] and incubate the membranes with the appropriate primary and secondary antibodies of interest [2].

6.2.1. Talent placing membrane onto gel TEXT: PVDF: polyvinylidene fluoride
6.2.2. Antibody being added to membrane, with antibody containers visible in frame TEXT: See text for Ab suggestion/dilution details

6.3. Then detect the protein expression using an enhanced chemiluminescence detection kit according to the manufacturer’s instructions [1].

6.3.1. Talent adding reagent to membrane, with kit visible in frame

7. Enzyme-Linked Immunosorbent Assay (ELISA)

7.1. To evaluate the amount of GM-CSF (G-M-C-S-F) within exosome-enriched extracellular vesicles, use a kit for murine GM-CSF [1-TXT] to coat an ELISA (eliza) plate with anti-GM-CSF capture antibody [2].

7.1.1. WIDE: Talent opening kit TEXT: GM-CSF: granulocyte-macrophage-colony stimulating fator
7.1.2. Talent adding antibody to well(s), with antibody container visible in frame

7.2. Next, treat 0.6 micrograms of exosome-enriched extracellular vesicle samples with 100 microliters of PBS alone [1] or PBS plus 0.05% Tween-20 at room temperature for 30 minutes [2].

7.2.1. Talent adding PBS to sample, with PBS container visible in frame
7.2.2. Talent adding PBS + Tween-20 to sample, with Tween-20 container visible in frame

7.3. At the end of the incubation, add the treated samples to individual wells of the prepared ELISA plate for a 1-hour incubation at room temperature [1] followed by washing of the appropriate corresponding wells with PBS alone or PBS plus 0.05% Tween-20 [2].

7.3.1. Sample(s) being added to well(s), with sample containers visible in frame
7.3.2. Well(s) being washes, with PBS and PBS + Tween-20 containers visible in frame

7.4. After the wash, add the detection antibody to the samples for a 1-hour incubation at room temperature [1] followed by a wash with PBS alone or PBS + 0.05% Tween-20 as demonstrated [2].

7.4.1. Talent adding detection antibody to plate, with detection antibody container visible in frame
7.4.2. Talent adding PBS or PBS + Tween-20 to well(s), with both conatiners visible in frame

7.5. Then add avidin-horse radish peroxidase to the samples for a 30-minute incubation at room temperature [1] followed by a wash and measuring the absorbance in each well on a microplate reader at 450 nanometers [2].

7.5.1. Avidin-HRP being added to plate, with container visible in frame
7.5.2. Talent placing plate onto plate reader

OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· [bookmark: _GoBack]This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

8. Results: Representative GM-CSF Expression Analyses 

8.1. The GFP fluorescence intensity of a GM-CSF-expressing ES-D3 cell line [1] or an ES-D3 cell line expressing an empty vector [2] is much higher than that of their parental counterparts [2].

8.1.1. LAB MEDIA: Figure 1B: JoVE Video Editor please emphasize GM-CSF data line
8.1.2. LAB MEDIA: Figure 1B: JoVE Video Editor please emphasize vector data line
8.1.3. LAB MEDIA: Figure 1B: JoVE Video Editor please emphasize parental data line

8.2. ELISA reveals that ES-D3 cells expressing GM-CSF produce markedly higher levels of GM-CSF in their cell culture supernatant [1] than do empty vector control cells [2].

8.2.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize ES-D3-GM-CSF data bar
8.2.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize ES-D3-vector data bar

8.3. Furthermore, the amount of GM-CSF generated by GM-CSF-expressing ES-D3 cells is similar to that of STO fibroblasts expressing GM-CSF [1-TXT].	Comment by Bridget Colvin: Authors: Do you say “stow” or “S-T-O” or other?

8.3.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize STO-GM-CSF data bar TEXT: STO: (SIM)-derived 6-thioguanine- and ouabain-resistant

8.4. Transmission electron microscope of extracellular vesicles isolated from vector-transduced [1] and GM-CSF-transduced cell cultures reveal vesicles of different sizes that fall within the expected 30-100-nanometer-diameter range [2].

8.4.1. LAB MEDIA: Authors: please upload the images from Figure 3 in a new lab media file without the arrows or with the arrows included in an unflattened layer to your project page: JoVE Video Editor please emphasize vesicles indicated by arrows in original Figure 3 vector image
8.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize vesicles indicated by arrows in original Figure 3 GM-CSF image

8.5. The expression of exosomal markers, including CD81 (C-D-eighty-one), annexin five, and Flotillin-1, is markedly enhanced in extracellular vesicles isolated from ES-D3 cells [1] compared to corresponding whole cell extracts by western blot analysis [2].
8.5.1. LAB MEDIA: Figure 4 top blot: JoVE Video Editor please emphasize Flotillin-1, CD81, and Annexin V bands in exosome GM-CSF lane
8.5.2. LAB MEDIA: Figure 4 top blot: JoVE Video Editor please emphasize (lack of bands in) WCE GM-CSF lane

8.6. Importantly, the presence of other subcellular compartment markers in ES-D3-derived extracellular vesicles was not detected [1], including the endoplasmic reticulum marker protein disulfide isomerase [2], the mitochondrial markers cytochrome c and Oxphos Complex four-subunit four [3], and the cytosolic marker GAPDH (gap-D-H) [4]. 

8.6.1. LAB MEDIA: Figure 4 bottom blot
8.6.2. LAB MEDIA: Figure 4 bottom blot: JoVE Video Editor please emphasize lack of band in exosome GM-CSF PDI row
8.6.3. LAB MEDIA: Figure 4 bottom blot: JoVE Video Editor please emphasize lack of band in exosome GM-CSF cytochrome c and Oxphos Complex IV-subunit IV rows
8.6.4. LAB MEDIA: Figure 4 bottom blot: JoVE Video Editor please emphasize lack of band in exosome GM-CSF GAPDH row

8.7. After washing with 0.05% Tween-20, the background GM-CSF levels detected in the control extracellular vesicles were significantly reduced [1].

8.7.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize lack of white vector data bar

8.8. In contrast, GM-CSF levels in the extracellular vesicles of GM-CSF-expressing cells were significantly increased by Tween-20 [1].

8.8.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize white vector GM-CSF bar

8.9.  These results demonstrate that Tween-20-induced exosomal membrane permeabilization makes GM-CSF molecules inside the vesicles accessible for antibody recognition, providing evidence that the majority of exosomal GM-CSF molecules are localized inside the lumen of isolated vesicles.



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
· Each author may give two Conclusion statements maximum.
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
9.1. Author Name: ____ (Step: __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take. If no materials are hazardous, leave this statement blank.
9.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
9.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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