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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:  12
Number of Shots:  24

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): 

Videographer: 

· Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.
· Also, kindly note that testimonial statements will be presented live by the authors, offering their spontaneous perspectives.

· Note: Testimonial statements will not appear in the video but may be featured in our promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. This will appear in our journal’s promotional materials.
· During the shoot, the author should speak naturally in their own words, using complete sentences and a conversational tone—no script will be provided.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
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, Enter author title: (authors will present their testimonial statements live)


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.) with purple font 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. Extracellular Vesicle Isolation and Enrichment Using Ion Exchange Chromatography and High-Throughput Pan-Exosome Capture
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, bring the ion exchange column to room temperature by allowing it to stand upright for 15 minutes [1]. Using a pipette, add 10 column volumes of regeneration buffer [2], followed by 10 column volumes of isotonic equilibration buffer at pH 7.4 [3].
2.1.1. WIDE: Talent placing the column on the benchtop.
2.1.2. Talent pipetting 10 column volumes of regeneration buffer into the column.
2.1.3. Talent pipetting 10 column volumes of isotonic equilibration buffer into the column.
2.2. Pass the thawed conditioned medium through a 0.22-micrometer polyethersulfone filter [1].
2.2.1. Talent passing the thawed conditioned medium through a 0.22 micrometer PES filter into a clean container.
2.3. Now, add up to 31.2 column volumes of the filtered sample into the equilibrated column [1]. Then add 10 column volumes of isotonic wash buffer at pH 7.4 [2], followed by 2.5 column volumes of hypertonic elution buffer [3]. Collect the flow through containing the enriched extracellular vesicles [4].
2.3.1. Talent loading the filtered sample into the ion exchange column using a pipette.
2.3.2. Talent adding 10 column volumes of isotonic wash buffer to the column.
2.3.3. Talent adding 2.5 column volumes of hypertonic elution buffer.
2.3.4. Talent collecting the flow-through in a collection tube.
2.4. Using 30 kilodalton ultrafiltration centrifugal filters and isotonic diluent, perform buffer exchange on the extracellular vesicle eluate, ensuring a minimum 100-fold dilution [1]. Adjust the final volume of the exchanged solution based on experimental needs [2].
2.4.1. Talent pipetting extracellular vesicle eluate into the 30 kilodalton ultrafiltration device and adding isotonic solution.
2.4.2. Talent adjusting the final volume after buffer exchange according to experimental requirements.
2.5. Pass the enriched extracellular vesicle sample through a 0.22-micrometer filter to sterilize it for in vitro assays [1]. Determine the size distribution, concentration, and yield of CAR (car) extracellular vesicles using nanoparticle tracking analysis [2].
2.5.1. Talent filtering the extracellular vesicle sample through a 0.22 micrometer filter into a sterile container.
2.5.2. Talent loading the sample into the nanoparticle tracking instrument and initiating the analysis.
2.6. For high-throughput pan-exosome extracellular vesicle isolation, add 1 milliliter of PBS to each well of three 96 deep-well plates [1]. Then pipette 35 microliters of 1 percent SDS buffer to each well of an Elution plate [2].
2.6.1. WIDE: Talent pipetting 1 milliliter of phosphate-buffered saline into all wells of three deep-well plates.
2.6.2. Talent pipetting 35 microliters of 1 percent sodium dodecyl sulfate buffer into each well of a separate plate labeled “Elution”.
2.7. Prepare a binding plate by adding 1 milliliter of the conditioned medium and 30 microliters of pan-exosome capture beads to each well [1].
2.7.1. Talent pipetting 1 milliliter of conditioned medium and 30 microliters of capture beads into each well of the binding plate.
2.8. On the automated isolation system, begin the protocol by selecting Pick Up Tip to engage the 96-deep-well tip comb [1].
2.8.1. SCREEN: The protocol interface is being navigated to and Pick Up Tip is being selected to initiate engagement of the tip comb.	Comment by Sulakshana Karkala: AUTHORS: Can this be captured on the software or is this a touch-screen interface?
2.9. Set the system to mix the conditioned medium sample and magnetic beads at slow speed for 30 minutes to enable extracellular vesicle capture [1]. After mixing, initiate 5 capture cycles, each lasting 30 seconds [2].
2.9.1. SCREEN: Set protocol timeline for slow-speed 30-minute mixing, with active mixing of CM and magnetic beads visible in the interface.
2.9.2. SCREEN: Set a 5-cycle capture, each with a 30-second duration.
2.10. For each of the three wash steps, set the system to mix at slow speed for 30 seconds to remove non-specific contaminants [1]. Follow each wash with 5 capture cycles of 30 seconds each to capture the magnetic beads [2].
2.10.1. SCREEN: Show step configuration for gentle 30-second mixing per wash phase.
2.10.2. SCREEN: Show activation of 5-cycle capture setting after each wash step.
2.11. Begin extracellular vesicle lysis for protein recovery by initiating 30-second bottom mixing [1]. Incubate in a paused state for 7 minutes and 30 seconds with the tip held above the well [2]. Repeat with another 30-second mix and a second 7-minute and 30-second pause, followed by 5 cycles of 30 seconds each [3].
2.11.1. SCREEN: Show the system initiating 30-second bottom mixing.
2.11.2. SCREEN: Set incubation period countdown with the tip above the well.
2.11.3. SCREEN: Show second mixing being initiated, paused, and execution of 5 capture cycles.
2.12. Complete the protocol by removing the used tip comb, ensuring the protein content remains in the buffer and beads are attached to the tip [1].
2.12.1. Talent removing the used tip comb.

2.12.2. 

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: 138.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. GFP fluorescence confirmed CAR expression in transduced T cells, with localization evident in cell clusters [1], and co-localization verified by overlaying brightfield and GFP channels [2].
3.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the the GFP panel.
3.1.2. LAB MEDIA: Figure 2. Video editor: Highlight the merged image 
3.2. Nanoparticle tracking analysis revealed a significantly higher concentration of extracellular vesicles in the enriched EV fraction compared to conditioned media for both EGFR and HER2 CAR constructs [1].
3.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight the blue EV columns for EGFR and HER2
3.3. Western blotting confirmed the presence of granzyme B in CAR-expressing cells and in the isolated extracellular vesicles [1], with calnexin absent in the extracellular vesicles, indicating lack of cellular contamination [2]. 
3.3.1. LAB MEDIA: Figure 3B. Video editor: Highlight the top row “Granzyme B” EGFR CAR-T and HER2//GFP CAR-T lanes.
3.3.2. LAB MEDIA: Figure 3B. Video editor: Highlight the calnexin row under the “EVs” column
3.4. EGFR-targeting CAR extracellular vesicles significantly reduced MCF-7 breast cancer cell viability by 70% [1] and K562 blood cancer cell viability by 40% [2]. 
3.4.1. LAB MEDIA: Figure 4A. Video editor: Please highlight the red points on the left graph (MCF-7 Breast Cancer cells) 
3.4.2. LAB MEDIA: Figure 4A. Video editor: Please highlight the red points on the right graph (K-562 Blood Cancer cells)
3.5. HER2-targeting CAR extracellular vesicles about 10% reduction in MCF-7 breast cancer cell viability [1], while having no observable effect on K562 blood cancer cells [2].
3.5.1. LAB MEDIA: Figure 4B. Video editor: Please highlight the blue points on the left graph (MCF-7 Breast Cancer cells)
3.5.2. LAB MEDIA: Figure 4B. Video editor: Please highlight the right graph (K-562 Blood Cancer cells)
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