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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
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


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. NO


Current Protocol Length
Number of Steps:  22
Number of Shots:  55 (34 SC) 

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


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.	Comment by Poornima  G: Authors: The answers are edited in according to our journal guidelines for length and clarity
1.1. Marina Camera: Our research establishes a harmonized multicenter protocol for measuring TF-positive platelets by flow cytometry, enabling reliable, standardized results across laboratories with different capabilities.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the research contexts or systems in which this protocol can be applied.
1.2. Marina Camera: This protocol supports multicenter translational and clinical studies of thrombosis, enabling standardized analysis across sites, including those without on-site flow cytometry facilities.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Marina Camera: This protocol enables standardized measurement of circulating TF-positive platelets in whole blood, supporting evaluation of a clinically relevant biomarker of thrombotic risk. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Are there any additional methods or analyses that can be performed following this procedure?
1.4. Marina Camera: This workflow can be combined with platelet activation marker analysis, thrombin generation assays, clinical outcome studies, and longitudinal monitoring of treatment responses.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Marina Camera: Future studies can validate TF-positive platelets in larger multicenter cohorts, expand harmonization across instruments, and develop automated analysis for broader clinical implementation.
1.5.1. 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.

Ethics Title Card

This research has been approved by the Ethical Committee of Università degli Studi di Milano



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Whole Blood Fixation
Demonstrator: Kevin Nallio 

2.1. To begin, obtain blood from a healthy donor in a vacutainer containing an anticoagulant [1]. Gently invert the vacutainer 5 times to mix the blood and anticoagulant [2]. Transfer 50 microliters of the blood into a 2-milliliter tube containing 950 microliters of 1 percent paraformaldehyde [3]. Gently mix the sample and incubate it for 90 minutes at room temperature [4]. Then, add 500 microliters of PBS [5]. Authors: I have altered the step a bit to introduce that the blood is drawn from a healthy donor. You need not show drawing the blood. Simply show the blood in a vacutainer
2.1.1. WIDE: Talent showing the vacutainer with blood and placing in on the work  bench. Videographer: Please obtain a CU shot as well 
2.1.2. Talent gently inverting the vacutainer 5 times.
2.1.3. Talent transferring 50 microliters of blood into the 2-milliliter tube containing paraformaldehyde.
2.1.4. Talent gently mixing the sample and keeping it aside.
2.1.5. Talent adding 500 microliters of PBS to the sample.

2.2. Centrifuge the sample at 1500 g for 5 minutes at room temperature [1]. Remove the supernatant [2] and resuspend the pellet in 1 milliliter of PBS [3].

2.2.1. Talent placing the sample in the centrifuge.
2.2.2. Talent removing the supernatant from the tube.
2.2.3. Talent resuspending the pellet in 1 milliliter of PBS.

3. Sample Staining for Tissue Factor-Positive Platelet Detection
Demonstrator: Alessia Becchetti 

3.1. Dispense 80 microliters of the fixed sample into 4 polypropylene tubes [1] and add the correct volume of PBS and anti-tissue factor Star Fluor 488 to each tube [2-TXT] according to the table [3].
3.1.1. Talent dispensing 80 microliters of fixed sample into 2-milliliter polypropylene tubes.
3.1.2. Talent adding PBS and diluted anti-tissue factor Star Fluor 488 antibody to each tube. TXT: Dilute the antibody (1:100) with PBS
3.1.3. LAB MEDIA: Table 1 Video editor: Highlight the 2 columns under day 1

3.2. Gently mix the samples and incubate them overnight at 4 degrees Celsius in the dark [1]. The following day, add anti-CD41 Per-CP-Cyanine-5.5 (5 point 5) antibody to tubes 3 and 4 [2-TXT] as indicated in the table [3].

3.2.1. Talent gently mixing the samples and placing the samples for incubation at 4 degrees Celsius in the dark.
3.2.2. Talent adding anti-CD 41 PerCP-Cyanine5.5 antibody to tubes 3 and 4. TXT: PerCP: Peridinin Chlorophyll Protein Complex
3.2.3. LAB MEDIA: Table 1 Video editor: Highlight the column day 2 and rows 3 and 4


3.3. Gently mix the samples and incubate them for 15 minutes at room temperature [1]. Then, dilute the sample in each tube by adding 300 microliters of PBS [2] and store the stained samples in the dark [3].

3.3.1. Talent gently mixing the samples and keep them aside for 15 minutes in the dark.
3.3.2. Talent adding 300 microliters of PBS to each tube.
3.3.3. Talent placing the stained samples in a dark chamber for storage.




4. Acquisition Template Setup
Demonstrator: Kevin Nallio

4.1. Open the software and create a forward scatter area versus side scatter area dot plot for All Events on a log scale to visualize cell populations [1].
4.1.1. SCREEN: Create a forward scatter area versus side scatter area dot plot for All Events and enable the log scale.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21775523 

Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 

4.2. Create a CD41 PerCP-Cyanine5.5 area versus side scatter area dot plot for All Events on a log scale [1] and define a gate to identify the platelets [2].

4.2.1. SCREEN: Create a CD41 PerCP-Cyanine5.5 area versus side scatter area dot plot for All Events and enable the log scale.
4.2.2. SCREEN: Draw and label the Platelets gate on the plot.

4.3. Create a pseudocolor plot of PerCP-Cyanine5.5 versus Star Fluor 488 area for All Events to assess spillover, and eventually need for compensation [1]. Create a forward scatter area versus forward scatter height dot plot in the Platelets gate [2]. Define a Singlets region to exclude doublets [3]. Create a CD 41 PerCP-Cyanine5.5 area versus tissue factor Star Fluor 488 area dot plot in the Singlets gate to identify tissue factor-positive platelets [4].

4.3.1. SCREEN: Create a PerCP-Cyanine5.5 area versus Star Fluor 488 area pseudocolor plot for All Events.
4.3.2. SCREEN: Create a forward scatter area versus forward scatter height dot plot within the Platelets gate. 
4.3.3. SCREEN: Draw and label the Singlets region to exclude doublets.
4.3.4. SCREEN: Create a CD 41 PerCP-Cyanine 5.5 area versus tissue factor Star Fluor 488 area dot plot within the Singlets gate.

4.4. Set the flow rate to Slow and set the threshold to 1000 on side scatter height [1]. Then, set the B690 gain according to daily quality control and set the B525 gain to 315 to ensure optimal discrimination between positive and negative events, and adjust it as needed [2]. 

4.4.1. SCREEN: Set Slow as the flow rate and enter a threshold value of 1000 for side scatter height. 
4.4.2. SCREEN: Adjust the B690 gain according to daily quality control results and enter a B525 gain value of 315.

4.5. Select Save as Template [1].

4.5.1. SCREEN: Click Save as Template and display the export process.

5. Instrument Harmonization with Beads
Demonstrator: Marta Brambilla 

5.1. Vortex the bead vial [1] and add 5 drops of beads to a sample tube [2]. Add 1 milliliter of PBS and vortex again for about 10 seconds [2].

5.1.1. Talent vortexing the bead vial.
5.1.2. Talent adding 5 drops of beads to a sample tube.
5.1.3. Talent adding 1 milliliter of PBS to the sample tube and vortexing it.

5.2. Create a forward scatter area versus side scatter area dot plot displaying All Events on a log scale [1]. Define a region called Beads [2].

5.2.1. SCREEN: Create a forward scatter area versus side scatter area dot plot displaying All Events.
5.2.2. SCREEN: Draw and label the Beads region.

5.3. Create a forward scatter area versus forward scatter height dot plot in the Beads gate on a log scale [1] and define a Singlet region to exclude doublets [2].

5.3.1. SCREEN: Create a forward scatter area versus forward scatter height dot plot within the Beads gate.
5.3.2. SCREEN: Draw and label the Singlet region to exclude doublets.

5.4. Create a histogram plot for the Star Fluor 488 fluorescence channel B525 [1] and display only Singlet events on the histogram [2]. Draw a gate across that includes all width of the first peak [3].

5.4.1. SCREEN: Create a histogram plot for the Star Fluor 488 fluorescence channel B525.
5.4.2. SCREEN: Filter the histogram to display only Singlet events.
5.4.3. SCREEN: Draw a gate spanning the entire width of the first peak.

5.5. In the Statistics ribbon, display the X Median values [1].

5.5.1. SCREEN: Open the Statistics ribbon and display the X Median values.

5.6. Set a low flow rate [1] and start acquisition in Run mode [2].

5.6.1. SCREEN: Select Slow as the flow rate setting.
5.6.2. SCREEN: Click Run to start acquisition.

5.7. From Acquisition Setting, modify the B525 voltage or gain to reach the calculated X Median target value [1]. Record a data file of 10,000 events within the Singlet gate [2-TXT].

5.7.1. SCREEN: Adjust the B525 voltage or gain within Acquisition Setting while monitoring the X Median value.
5.7.2. SCREEN: Record acquisition and display 10,000 events collected within the Singlet gate. 
TXT: Target X Median: 306


6. Sample Acquisition for Tissue Factor Positive Platelet Analysis
6.1. For Tissue factor-positive-platelet analysis, import the acquisition template by selecting the New Experiment from Template function [1].

6.1.1. SCREEN: Open Software and select New Experiment from Template to load the acquisition template.

6.2. Confirm that the CD41-positive platelet population is fully separated from the negative background and remains within the predefined reference gate established in the template during acquisition [1] and record a data file of 20,000 events within the Singlets gate. Save uncompensated flow cytometry standard files [2]. After verifying platelet gating, apply control-based quadrants to identify Tissue factor positive signals [3-TXT].

6.2.1. SCREEN: Display the CD41-positive platelet population within the predefined reference gate and verify its separation from the negative background.
6.2.2. SCREEN: Record acquisition and display 20,000 events collected within the Singlets gate.
6.2.3. SCREEN: A 20-second representative clip to show the final quadrant being applied. 
TXT: Acquire all the samples with the same settings

6.3. For data analysis, open the analysis template and load the fcs files [1]. Verify that gating correctly identifies the platelet population [2]. Set the quadrant in the Star Fluor 488 dot plot [3]. Apply the quadrant coordinates defined in the unstained sample to the TF-single stained sample file to identify TFpos-signal in single-stained samples [4]. 
6.3.1. SCREEN: Open the analysis template and load the fcs files
6.3.2. SCREEN: Showing the correctly identified platelet population 
6.3.3. SCREEN: in the unstained control sample file: define quadrants position in the Star Fluor 488 dot plot
6.3.4. [bookmark: _Hlk230003241]SCREEN: in the TF-single stained sample file: apply the quadrant coordinates defined in the unstained sample to identify TFpos-signal in single-stained samples
6.4. Check for spillover or compensation in the pseudocolor plot of the CD41 single stained sample file [1]. Set the quadrant in the Star Fluor 488 dot plot of CD41 single stained sample file [2]. Finally, apply the defined quadrant coordinates to the TF CD41 sample file to identify TF-positive-signal [3-TXT].
6.4.1. SCREEN: in the CD41 single stained sample file: Check for spillover or compensation in the pseudocolor plot [All Events] 
6.4.2. SCREEN: define quadrants using the single stained CD41 sample 
6.4.3. SCREEN: in the TF/CD41 sample file: apply the quadrant coordinates defined in the CD41 single stained sample to identify TFpos-signal in TF/CD41-stained sample. TXT: TF: Tissue Factor



6.4.4. 

Results
7. Results 

7.1. The CD41 Per CP-Cy5.5 (psy-5 point 5) single-stained samples produced no detectable signal in the Star Fluor 488 channel [1].

7.1.1. LAB MEDIA: Figure 6A. Video editor: Show the PerCP-Cy5.5/Star Fluor 488 quadrant on top right.

7.2. The percentage of tissue factor positive platelets measured in the TF-CD41 double-stained samples was comparable to that obtained in the TF single-stained samples [1].

7.2.1. LAB MEDIA: Figure 6B. 

7.3. The TF positive platelet levels remained stable for up to 4 days after fixation compared to the baseline samples stained on the day of fixation [1].

7.3.1. LAB MEDIA: Figure 7. Video editor: Highlight the bars for D0 D1, D2, and D3-4 on the graph.

7.4. Comparable TF positive platelet percentages were obtained across the reference and test FACS (faks)-Lyric or MACSQuant instruments [1].

7.4.1. LAB MEDIA: Figure 8

7.5. The bead peak distributions before [1] and after alignment were evaluated [2].

7.5.1. LAB MEDIA: Figure 9A. Video editor: Highlight the red bead peaks .
7.5.2. LAB MEDIA: Figure 9A. Video editor: Highlight the green bead peaks 

7.6. Following bead-based alignment, the TF positive platelet values [1] closely matched those obtained on the reference cytometer [2].

7.6.1. LAB MEDIA: Figure 9B. Video editor: Highlight the bar “post” 
7.6.2. LAB MEDIA: Figure 9B. Video editor: Highlight the bar “reference”
[bookmark: _Hlk203166143]

[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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