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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  13
Number of Shots:  34

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


Ethics Title Card
This research has been approved by the Laboratory Animal Welfare and Ethics Committee of Chengdu University of Chinese Medicine

Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Sample Preparation for the Extraction of Extracellular Vesicles
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.


2.1. To begin, transfer 5 grams of feces into a pre-weighed 50-milliliter centrifuge tube [1]. Add 50 milliliters of pre-heated 37 degrees Celsius endotoxin-free PBS to the tube [2] and rotate the tube for 30 minutes [3]. Cool the high-speed centrifuge to 4 degrees Celsius [4].

2.1.1. WIDE: Talent using a spoon to transfer feces into a pre-weighed 50-milliliter centrifuge tube.

2.1.2. Talent adding 50 milliliters of pre-heated 37 degrees Celsius PBS into the centrifuge tube.

2.1.3. Talent placing the tube on a rotator.

2.1.4. Talent setting the centrifuge temperature to 4 degrees Celsius.

2.2. Next, place the samples symmetrically in the centrifuge [1] and centrifuge at 8,000 g for 15 minutes [2]. After centrifugation, aspirate the supernatant and transfer it into a new sterile centrifuge tube [3].

2.2.1. Talent loading samples symmetrically into a centrifuge.
2.2.2. Talent setting the centrifuge to 8,000 g.
2.2.3. Talent aspirating the supernatant and transferring it to a new sterile centrifuge tube.

2.3. After centrifuging again for 15 minutes, aspirate the supernatant carefully and use it for further analysis [1].

2.3.1. Talent aspirating the supernatant and placing it aside.

3. Crude Extract Preparation
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Place a sterile 0.22-micrometer filter unit on ice [1]. Transfer the supernatant onto the top of the filter [2] and turn on the vacuum pump [3] to collect the filtered samples [4].

3.1.1. Talent placing a sterile 0.22 micrometer filter unit on ice.
3.1.2. Talent transferring the supernatant onto the filter unit.
3.1.3. Talent turning on the vacuum pump to filter the sample.
3.1.4. A shot of the collected filtered samples.

3.2. Transfer the filtrate into a centrifugal filter with a 10 kilodalton cutoff and a 15-milliliter capacity [1]. Centrifuge at 4 degrees Celsius, 3,000 g for 30 minutes [2] to concentrate the sample to at least 1,400 microliters [3-TXT]. Immediately place the sample on ice [4].

3.2.1. Talent transferring the filtrate to a centrifugal filter device.
3.2.2. Talent placing the filtrate obtained from the centrifugal filter device into a centrifuge.
3.2.3. A shot of the concentrated sample. TXT: If needed, dilute the concentrated sample to 1400 μL with pre-cooled endotoxin-free PBS
3.2.4. Talent placing the sample on ice.

4. Separation Procedure for Extracellular Vesicles
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Mix 1 volume of gradient buffer A with 5 volumes of density gradient medium to prepare the working solution [1-TXT].

4.1.1. Talent mixing gradient buffer A and density gradient medium to prepare a working solution. TXT: Density gradient medium: 60% iodixanol solution

4.2. Prepare a 10% iodixanol solution by mixing 1 unit of working solution with 4 units of buffer B [1]. Similarly, mix 2 units of working solution with 3 units of buffer B for a 20% iodixanol solution and 4 units of working solution with 1 unit of buffer B for a 40% iodixanol solution [2].

4.2.1. Talent preparing a 10% iodixanol solution by mixing 1 unit of working solution with 4 units of buffer B.

4.2.2. A shot of the prepared 20% iodixanol solution and 40% iodixanol solution placed on ice. Authors: Please make sure the iodixanol solutions are properly labeled. Videographer: Please make sure the labels of the iodixanol solutions are clearly visible in the frame.

4.3. Now, mix the concentrated sample prepared earlier with 7 milliliters of density gradient medium to make a 50% iodixanol solution [1].

4.3.1. Talent mixing the concentrated sample with 7 milliliters of density gradient medium to prepare a 50 percent iodixanol solution.

4.4. To prepare a density gradient, add trypan blue solution to the 40% and 10% iodixanol solutions [1] to provide a clear outline between the distinct layers [2].

4.4.1. Talent adding trypan blue solution to 40 percent and 10 percent iodixanol solutions.
4.4.2. CU: A shot of the clear outline between the distinct layers.

4.5. Transfer 8 milliliters of 50% iodixanol solution to the bottom of a thin-wall polypropylene centrifuge tube [1]. Tilt the tube to 70 degrees and transfer 8 milliliters of 40% iodixanol solution to the liquid surface [2]. Next, add 8 milliliters of 20% iodixanol solution [3], followed by 7 milliliters of 10% iodixanol solution [4], and 2 milliliters of endotoxin-free PBS [5].

4.5.1. Talent transferring 8 milliliters of 50% iodixanol solution to the bottom of a thin-wall polypropylene centrifuge tube.

4.5.2. Talent tilting the tube and layering 8 milliliters of 40% iodixanol solution on top.

4.5.3. Talent adding 8 milliliters of 20% iodixanol solution to the tube.

4.5.4. Talent adding 7 milliliters of 10% iodixanol solution to the tube.

4.5.5. Talent adding 2 milliliters of endotoxin-free PBS to the tube.

4.6. Take the prepared density gradient tube [1] and place it into a pre-cooled ultracentrifuge [2]. Set the ultracentrifugation parameters to one-million g, 20 hours, and 10 degrees Celsius, and start the run [3].

4.6.1. A shot of the prepared density gradient tube.
4.6.2. Talent placing the prepared density gradient tube in an ultracentrifuge.

4.6.3. Talent setting the ultracentrifuge parameters to 1,000,000 g, 20 hours, 10 degrees Celsius and starting the run.

4.7. For manual gradient density separation, prepare a 34-milliliter density gradient by slowly adding 2 milliliters of each gradient solution starting from the center of the liquid surface [1], so the density gradient solution is divided into 17 gradients [2].

4.7.1. Talent slowly adding 2 milliliters of gradient solution to prepare the 34-milliliter density gradient.
4.7.2. A shot of the density gradient solution divided into 17 gradients.

4.8. Finally, using a pipette, transfer the density fractions into sterile sample tubes [1] and immediately place them on ice [2].

4.8.1. Talent using a pipette to transfer the density fractions into sterile tubes.
4.8.2. Talent placing the tubes on ice.

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 139.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Representative Results 

5.1. Nanoparticle tracking analysis revealed the size distribution and concentration profiles of extracellular vesicles collected from different density gradient fractions [1]. The majority of extracellular vesicles across all fractions were concentrated within the 30 to 100 nanometer size range, following a typical distribution pattern [2].
5.1.1. LAB MEDIA: Figure 2A.
5.1.2. LAB MEDIA: Figure 2A. Video Editor: Highlight the black plots in all graphs.
5.2. The concentration of extracellular vesicles reached its highest level in fraction 9, peaking at approximately 3.85 × 10⁹ (three point eight five times ten to the power of nine) particles per milliliter [1].
5.2.1. LAB MEDIA: Figure 2B. Video Editor: Highlight the pink bar at 9.
5.3. The protein content, measured using a bicinchoninic acid kit, was also highest in fraction 9 at 0.417 micrograms per microliter [1].
5.3.1. LAB MEDIA: Figure 2C. Video Editor: Highlight the pink bar at 9.
5.4. Additionally, lipopolysaccharide expression levels, determined using an endotoxin detection kit, were significantly elevated in fractions 9 and 10 [1].
5.4.1. LAB MEDIA: Figure 2D. Video Editor: Highlight the bars at 9 and 10.
5.5. Greater amounts of protein were also observed in fraction 9 during sodium dodecyl sulfate-polyacrylamide gel electrophoresis analysis [1].
5.5.1. LAB MEDIA: Figure 2E.
5.6. Transmission electron microscopy or TEM (T-E-M) images revealed that extracellular vesicles possessed a circular membrane-like morphology [1].
5.7.1. LAB MEDIA: Figure 2F.
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