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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  
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?  Yes
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?   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:  25
Number of Shots:  56 (42 SC)

Interviews 
1. Video 1: Author Spotlight: Daniela Boselli


Videographer: Obtain headshots for all authors. 	Comment by Boselli Daniela: If it is possible, we would like to answer to the questions in front of a poster that explains our protocol. Daniela Boselli, Monica Romanò and Enrico Ragni are available to participate in this interview session. 

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 50 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. Enrico Ragni: Our research focuses on MSC-derived EVs and their role in tissue regeneration. We are exploring MSC-EVs potential as alternative to cell therapy through a cell-free approach. To foster accurate characterization, the isolation of pure EVs is crucial and in absence of effective methods we opted to implement the sorting technology. 

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 50 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 50 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 50 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 50 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 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Monica Romanò: Our protocol offers significant advantages compared to other methods for EV separation. Firstly, the use of a 70 μm nozzle at 35 psi preserves the integrity of EVs post-sorting. Secondly, it allows for the isolation of specific EV populations. Finally, the instrument allows for the saving of sorting settings, making the process reproducible.
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 50 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 50 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Daniela Boselli: We are working to develop new multicolor panels for vesicle analysis. Specifically, we are focusing on instrument settings and on the study of fluorochromes. We believe that being able to identify and separate rare vesicle populations could provide a significant improvement to their characterization and help to define their role in biological systems.

Videographer: Obtain headshots for all authors. 


Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (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 from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Setting Up the Cell Sorter to Isolate Extracellular Vesicles for Regenerative Medicine Applications
Demonstrator: Monica Romanò
Protocol
2.1. To begin, open the pressure line and vacuum system of the cell sorter [1].
2.1.1. WIDE: Talent opening the pressure line and vacuum system of the cell sorter Videographer: Please take a still image of the talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 

2.2. Switch on the instrument, open the biosafety cabinet [1], and launch the sorter software [2].
2.2.1. Talent switching on the instrument and opening the biosafety cabinet.
2.2.2. SCREEN: Launching the sorter software on the computer.
[bookmark: _Hlk162020732][bookmark: _Hlk162020892][bookmark: _Hlk160575749]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20505808 

2.3. Pressurize the fluidics system and then switch on the fluidics system [1]. Activate Drop Drive, the piezoelectric crystal in the nozzle that vibrates to generate droplets [2].
2.3.1. Talent pressurizing and switching on the fluidics system.
2.3.2. Touch screen: Activating the Drop Drive system.

2.4. Perform the Debubbling procedure to eliminate bubbles in the system [1], then run a 5-milliliter tube of cleaning solution for 5 minutes at high differential pressure, followed by a 5-milliliter tube of deionized water for 5 minutes [2].
2.4.1. Touch screen: Performing the Debubbling procedure.
2.4.2. Talent placing the tube with the cleaning solution in the sorter.

2.5. To perform the manual Startup procedure, go to the Laser Control tab and turn on the Laser Power [1]. Examine the vertical alignment of the stream [2]. For Laser Spot Determination, press the Laser Stream Intercept tab and click the Green Arrow button, and follow the instructions on the touch screen monitor [3].
2.5.1. Touch screen: Navigating to the Laser Control tab and pressing the Laser Power button.
2.5.2. Touch screen: Examining the stream’s vertical alignment.
2.5.3. Touch screen: Pressing the Laser Stream Intercept tab and clicking the Green Arrow button and Instructions appearing on the touch screen monitor.

2.6. Initialize Intellisort and set the drop drive frequency along with a default amplitude value, which causes the stream to form a droplet [1].
2.6.1. Touch screen: Initializing Intellisort and setting the drop drive frequency and amplitude.

2.7. For the Fine Laser Alignment procedure, load a 5-milliliter tube of QC alignment beads into the sampler and run it [1]. On the Fine Alignment tab, select the desired parameters on the X and Y axes to visualize well-compacted and collimated beads [2]. On the Data Display Area, select X- and Y-axis parameters [3]. Then, fine-tune all the lasers with the appropriate parameters [4].	Comment by Poornima G: Authors, please check if these are redundant 	Comment by Boselli Daniela: Yes, It is repeated in 2.7.1/2.7.4 points.  Moreover at this point the operator move the nozzle assembly stage. 
2.7.1. Talent loading the QC alignment beads into the sampler.	Comment by Boselli Daniela: Before 2.7.2 : SCREEN: open QC Protocol on software
2.7.2. Touch screen: Running the Fine Alignment process.
2.7.3. Touch screen: Selecting 488–513/26-H for Y-axis and 488-FSC1-H for X-axis in the Data Display Area. 
2.7.4.  Touch screen Fine-tuning lasers by selecting 405-488/59-H for Y-axis and 640-795/70-H for X-axis.

2.8. Once the manual alignment is checked, perform the Automatic QC with the diameter of the QC beads set to 3 micrometers [1]. Save the QC acquisition on the software Alignment protocol [2].
2.8.1. Touch screen: Selecting 3 micrometer diameter QC beads and performing Automatic QC.
2.8.2. SCREEN: Saving the QC acquisition in the software Alignment protocol.

2.9. For finalizing the Intellisort, locate the deflection plates in the correct position in the sorter and turn on the voltage to about 3,000 volts [1]. Choose 6 Tube Holder sort output, select the streams on the Stream Indicator to enable them, and perform the Test Stream [2]. Enable the Intellisort Automatic Drop Delay Determination button to set the correct drop delay and verify the streams again [3].
2.9.1. Talent locating the deflection plates and turning on the voltage.	Comment by Poornima G: Authors, is this perform on the computer?
	Comment by Boselli Daniela: No, on the instrument
2.9.2.  Touch screen: Choosing 6 Tube Holder sort output and enabling the streams on the Stream Indicator.
2.9.3. Touch screen: Enabling the Intellisort Automatic Drop Delay Determination button and verifying streams.

2.10. Then, activate Intellisort Maintain Mode and verify the Drop Delay manually [1]. Load the manual Drop Delay protocol in the sorter software and acquire fluorescent control beads [2]. After inserting the correct slide holder [3], select Sort followed by Drop Delay Wizard and Sort Logic [4]. Verify with a fluorescent microscope that 97 percent of fluorescent beads are present on the fifth puddle [5].
2.10.1. Touch screen: Activating Intellisort Maintain Mode and verifying Drop Delay manually.
2.10.2. Touch screen: Loading the manual Drop Delay protocol and acquiring fluorescent control beads.
2.10.3. Touch screen Talent inserting the correct slide holder.
2.10.4. SCREEN: Selecting Sort > Drop Delay Wizard and then Sort Logic in the sorter software.
2.10.5.  Cursor hovering over the fluorescent microscope image with 97 percent of fluorescent beads on the fifth puddle.	Comment by Boselli Daniela: This step is performed on a fluorescence microscope. It is sufficient to film the operator observing the slide under the microscope, without filming what is being viewed through the microscope.

3. Video 3: Fluorescence-Activated Sorting of Adipose-Derived MSC Extracellular Vesicles for Designing Regenerative Therapies 
Demonstrator: Monica Romanò

Protocol	Comment by Boselli Daniela: From 3.1.1 to 3.1.12 we followed the protocol outlined in the article, which differs from the one reported below. The details are specified in the document we uploaded, which contains the content of each video
3.1. To begin, set up the cell sorter and activate Intellisort [1].  
3.1.1. WIDE: Talent working at the cell-sorter station.

3.2. After performing scatter calibration, create a dot plot of the side scatter log scale versus the fluorescein isothiocyanate or FITC (fit-C) log scale [1]. Acquire 0.22 micrometer-filtered PBS [2] and define the reference background noise [3].
3.2.1. SCREEN: Creating the dot plot with SSC log scale versus FITC log scale.
3.2.2. SCREEN: Acquiring 0.22 micrometer-filtered PBS.
3.2.3. SCREEN: Defining the reference background noise (Figure 4A).

3.3. Acquire the control sample of unstained extracellular vesicles [1] and check the flow rate to ensure that the number of events per second is around 5,000 [2].
3.3.1. SCREEN: Acquiring the control sample (unstained EVs).
3.3.2. SCREEN: cursor hovering around the flow rate which is around 5,000 events per second.

3.4. Acquire PBS stained and treated as the CFSE (C-F-S-E) sample and check that no positive events are visible [1-TXT].
3.4.1. SCREEN: Acquiring staine PBS sample with no positive events. TXT: CFSE: Carboxyfluorescein Succinimidyl Ester

3.5. Then, acquire the CFSE-stained sample [1-TXT]. Draw a region identifying the CFSE-positive events [2] and one identifying the CFSE-negative events, using an unstained sample as a control [3].
3.5.1. SCREEN: Acquiring CFSE-stained sample. TXT: Dilute the sample based on the flow rate
3.5.2. SCREEN: Drawing a region for CFSE-positive events.
3.5.3. SCREEN: Drawing a region for CFSE-negative events.

Sample Sorting
3.6. To create a new protocol, select File followed by Protocol and New on the toolbar [1].
3.6.1. SCREEN: Opening a new protocol on the sorter software by selecting File followed by Protocol and New on the toolbar.

3.7. Click Data Acquisition Setting on the sorter software [1]. In the Acquisition Parameter window, select the channels of interest and disable the others [2]. 
3.7.1. SCREEN: Clicking on Data Acquisition Setting.
3.7.2. SCREEN: Selecting the channels of interest and disabling the others.

3.8. Then, place a 5-milliliter tube of the sample in the sampler [1]. On the touch screen, click the Load button [2] and on the sorter software toolbar, select Acquisition and press Start [3]. When the sample properties window appears, insert the name of the sample and click OK [4].
3.8.1. Talent placing the sample tube in the sampler.
3.8.2. Shot of Talent clicking the Load button on the touch screen.
3.8.3. SCREEN: Selecting Acquisition > Start on the sorter software toolbar.
3.8.4. SCREEN: Entering the sample name and clicking OK.

3.9. For creating the gating strategy, select Histogram and then Create Histogram [1]. Create 3 dot plots, the first one with 488-FSC1 (F-S-C-1) Height-Log on the x-axis and 488-SSC (S-S-C) Height-Log on the y-axis [2]. The second one with 488-FSC2 Height-Log on the x-axis and 488-SSC Height-Log on the y-axis [3], and the third one with 488-513/26 (four eighty eight-five thirteen by twenty six) CFSE Height-Log on the x-axis and 488-SSC Height-Log on the y-axis [4].
3.9.1. SCREEN: Selecting Histogram > Create Histogram on the sorter software toolbar.
3.9.2. SCREEN: Creating the first dot plot with 488-FSC1 Height-Log on the x-axis and 488-SSC Height-Log on the y-axis.
3.9.3. SCREEN: Creating the second dot plot with 488-FSC2 Height-Log on the x-axis and 488-SSC Height-Log on the y-axis.
3.9.4. SCREEN: Creating the third dot plot with 488-513/26 CFSE Height-Log on the x-axis and 488-SSC Height-Log on the y-axis.

3.10. Now, on the Sort tab, identify the region to be sorted and click Sort Setting [1]. In the Sort Logic and Statistic window, select the region to be sorted in the logic builder [2].
3.10.1. SCREEN: Identifying the region(s) to be sorted on the Sort tab and Clicking Sort Setting on the sorter software.
3.10.2. SCREEN: Selecting the region to be sorted in the Sort Logic and Statistic window.

3.11. When the flow rate is stable, select Acquisition followed by Stop [1], navigate to Sort and press Start [2].
3.11.1. SCREEN: Selecting Acquisition > Stop on the sorter software toolbar.
3.11.2. SCREEN: Starting sorting by selecting Sort > Start.

3.12. To save the sort settings, select Sort in the toolbar and then click Save Sort Settings [1].
3.12.1. SCREEN: Saving the sort settings on the sorter software.

Purity Check of the Sorted Population
3.13. For the purity check of the sorted population, first acquire a 5-milliliter tube of cleaning solution for 10 minutes at high differential pressure [1] followed by a 5-milliliter tube of deionized water for 10 minutes [2].
3.13.1. Talent placing the cleaning solution for instrument washing.
3.13.2. Shot of changing the sample to deionized water.

3.14. Acquire 0.22 micrometer-filtered PBS and check that no CFSE-positive events are present [1].
3.14.1. SCREEN: Acquiring 0.22 micrometer-filtered PBS and checking for CFSE-positive events.

3.15. Then, dilute 5 microliters of the sorted sample in 100 microliters of 0.22 micrometer-filtered PBS [1], acquire all the samples and record the volumes [2].
3.15.1. Talent diluting the sorted sample in filtered PBS.
3.15.2. SCREEN: Acquiring and recording all the sample volumes.	Comment by Boselli Daniela: The operator acquires not all the sample volume, but acquires the sorted sample for around 20 seconds.
Representative Results
3.16. Expression of CD9, CD63, CD81, and CD44 in the adipose-derived extracellular vesicles did not change after CFSE sorting [1]. Nanoparticle tracking analysis showed that the size distribution of the vesicles remained consistent pre- and post-sorting [2].
3.16.1. LAB MEDIA: Figure 6A.
3.16.2. [bookmark: _GoBack]LAB MEDIA: Figure 6B.

3.17. Transmission electron microscopy analysis indicated that the morphology of the vesicles was not significantly altered by the sorting process [1]. Additionally, treatment with 0.1% Triton X-100 reduced the amount of CFSE-positive vesicles, confirming their vesicular origin [2].
3.17.1. LAB MEDIA: Figure 6C. Video editor: Highlight the round structures in both the images.
3.17.2. LAB MEDIA: Figure 8. Video editor: Highlight the “Triton X-100 treated” graph.
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