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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?   Yes
SCREEN: 2.6.2,2.9.1, 2.11.1, 2.12.1, 2.13.1

Videographer: Please capture the screen of the instrument for all shots labeled SCREEN

3. Filming location: Will the filming need to take place in multiple locations?   No.

Current Protocol Length
Number of Steps:  12
Number of Shots:  24

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 
AUTHORS: Please note that some statements have been edited for brevity

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Ramin Khanabdali :Our research focuses on developing exosome-based diagnostics and therapeutics. We’re currently developing CAR-exosome therapeutics that aim to safely and effectively target solid tumors, especially those resistant to traditional cell-based immunotherapies.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:3.3


What research gap are you addressing with your protocol?
1.2. Kartini Asari: Our EXO-NET and EXO-ACE platforms enable scalable, reproducible, and GMP-compliant exosome isolation with high yield and purity, addressing limitations of traditional methods for research and therapeutics.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

What advantage does your protocol offer compared to other techniques?
1.3. Sadman Bhuiyan: EXO-NET and EXO-ACE enable rapid, scalable, and GMP-compliant EV isolation with superior purity and reproducibility, outperforming centrifugation and precipitation for research, diagnostics, and therapeutic applications.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

How will your findings advance research in your field?
1.4. Ramin Khanabdali: Our findings will advance the field by providing a scalable, reproducible platform for exosome isolation and engineering CAR-exosome, enabling more effective development of next-generation diagnostics and targeted therapeutics, particularly for hard-to-treat solid tumors. 
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 



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


Protocol  

2. Extracellular Vesicle Isolation and Enrichment Using Ion Exchange Chromatography and High-Throughput Pan-Exosome Capture
Demonstrator: Sadman Bhuiyan and Carlos Palma

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 equilibration buffer [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 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 wash buffer [2], followed by 2.5 column volumes of 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 wash buffer to the column.
2.3.3. Talent adding 2.5 column volumes of elution buffer.
2.3.4. Talent collecting the flow-through in a collection tube.
2.4. Using 30 kilodalton ultrafiltration centrifugal filters and a 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 diluent 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, switch on the instrument [1]. Configure the settings to establish the HT EV (H-T-E-V) Protein Isolation Protocol [2-TXT]. 
2.6.1. Talent switching on the instruments. 
2.6.2. SCREEN: Shot of the settings being configured to establish the HT EV Protein Isolation Protocol. TXT: The system will request plate loading in reverse order
Videographer: Please capture the screen of the instrument for this shot
2.7. Prepare a Tip Comb Plate by placing a tip comb into a 96-well deep well plate [1]. Add 1 milliliter of PBS into each well to prepare 3 Wash Plates [2]. 
2.7.1. Talent placing a tip comb into a 96-well plate. 
2.7.2. Talent pipetting 1 milliliter of phosphate-buffered saline into each well of three deep-well ‘Wash plates.
2.8. Now prepare an Elution plate by pipetting 35 microliters of 1 percent SDS buffer into each well of a 96-well plate [1]. Then prepare a Binding plate by adding 1 milliliter of the conditioned medium [2].
2.8.1. Talent pipetting 35 microliters of 1 percent SDS buffer into each well of a separate plate labeled “Elution”. 
2.8.2. Talent pipetting 1 milliliter of conditioned medium.
2.9. On the automated isolation system, begin the protocol by selecting the program HT EV Protein Isolation Protocol and select the Play button [1]. Open the instrument to begin loading the plates [2]. Follow the instrument prompts and load the prepared Elution plates, followed by the three Wash deep-well plates into the instrument [3]. 
2.9.1. SCREEN: Shot of the HT EV Protein Isolation Protocol being clicked and the Play button being pressed. 

Videographer: Please capture the screen of the instrument for this shot
2.9.2. Talent opening the instrument door.
2.9.3. Talent loading the plates into the high-throughput automated instrument. 
2.10. Just prior to loading the Binding plate, add 30 microliters of pan-exosome capture beads into each well [1]. Load the Binding plate into the instrument [2]. Then, load the Tip Comb Plate [3], and close the instrument to initiate Binding [4].
2.10.1. Talent adding 30 microliters of pan-exosome capture beads into each well of the ‘Binding’ plate.
2.10.2. Shot of the binding plate being loaded into the instrument.
2.10.3. Talent loading the ‘tip well comb’ plate into the instrument.
2.10.4. Talent closing the instrument door.
2.11. Upon completion of the binding step, allow the system to perform three wash steps, mixing at a slow speed for 30 seconds to remove non-specific contaminants [1-TXT]. 
2.11.1. SCREEN: Shot of the instrument interface displaying “Wash 1”, “wash 2”, “Wash 3”. TXT” The system will execute 5 capture cycles of 30 s between each wash 
Videographer: Please capture the screen of the instrument for this shot
2.12. Allow the automated system to initiate extracellular vesicle lysis for protein recovery by performing a 30-second bottom mix [1]. During incubation, the instrument will pause for 7 minutes and 30 seconds while keeping the pipette tips positioned above each well [2]. 
2.12.1. SCREEN: Shot of the system interface displaying ‘Release’, initiating 30-second bottom mixing.
Videographer: Please capture the screen of the instrument for this shot
2.12.2. Shot of  the pipette tips positioned above the wells.
2.13. Initiate another 30-second mix followed by another 7-minute and 30-second pause, [1-TXT]. When the protocol concludes, the system will lift the used tip comb, leaving the solution in the 96-well plate and the magnetic beads attached to the tips [2].
2.13.1. SCREEN: Shot of the mixing being initiated on the system.  TXT: Perform 5 cycles of mix and pause
Videographer: Please capture the screen of the instrument for this shot
2.13.2. Shot of the tip comb being lifted off the plate.
2.14. Finally, the instrument will proceed to the Leave step, returning the Tip Comb into the Tip Comb Plate [1]. Open the instrument and remove the plates [2].
2.14.1. Shot of the tip comb being returned into the tip comb plate.
2.14.2. Talent opening the instrument cover and removing the used tip comb, binding, wash and elution plates.

Results

3. Results 

3.1. GFP (G-F-P) fluorescence confirmed CAR (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 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 (E-G-F-R) and HER2 (Her-Two) 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 (M-C-F-Seven)  breast cancer cell viability by 70% [1] and K562 (K-Five-Sixty-Two) 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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