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Question 1

e Who has heard about extracellular vesicles?

Show of hands



Extracellular vesicles (EVs)
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e cells release vesicles:

biological nanoparticles with receptors, DNA, RNA
e specialized functions
e potential biomarkers for disease
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van der Pol et al. Pharmacol Rev 2012



Flow cytometry
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Question 2

e Who is familiar with flow cytometry?

Show of hands



EV vs. cell detection by flow cytometry
Plasma labeled with anti-CD61
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Welsh et al. “EV FCM compendium” J Extracell Vesicles 2023
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Question 3

e Who is considering performing flow cytometry
experiments on extracellular vesicles?

Show of hands
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Outline

e Calibrate!
> improve data interpretation
> achieve data reproducibility

e What’s possible
e What’s next
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Need for calibration

-low cytometry data
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What is calibration?

e Relate arbitrary units to standard units*
> Fluorescence intensity (a.u.) 2 (MESF)
> Light scattering intensity (a.u.) = Diameter (nm)

*Welsh et al. “EV FCM compendium” J Extracell Vesicles 2023

1
MESF: molecules of equivalent soluble fluorophore 3



Normalised Count

Example of fluorescence calibration

Before calibration
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Example of light scattering calibration: step 1
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Flow cytometer: BD FACSCalibur 15



Example of light scattering calibration: step 2

® data polystyrene beads

theory polystyrene spheres
= 1.605)
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Model: de Rond et al. Curr Protoc Cytom 2018 16



Example of light scattering calibration: step 2b

B data polystyrene beads

® data silica beads

theory polystyrene spheres
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Model: de Rond et al. Curr Protoc Cytom 2018 17



Example of light scattering calibration: step 3

B data polystyrene beads
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van der Pol et al. / Thromb Heamost 2012 18



Turn your flow cytometer into a particle size analyzer!

EVs in human urine
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Data courtesy of Michael Cimorelli
RPS: resistive pulse sensing; NTA: nanoparticle tracking analysis
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Deriving Extracellular Vesicle Size
From Scatter Intensities Measured
by Flow Cytometry

Leonie de Rond,"*” Frank A. W. Coumans,"*’ Rienk Nieuwland,*”
Ton G. van Leeuwen,"* and Edwin van der Pol"*”*

Current Protocols in Cytometry, e43 (2018)

e Easy (check Rosetta Calibration on Exometry.com)*
e More precise than NTA (flow cytometer dependent)

NTA: nanoparticle tracking analysis
*My conflict of interest
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Calibrations enable enhanced data interpretation

Uncalibrated
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Outline

v Calibrate!

v improve data interpretation
> achieve data reproducibility

e What’s possible
e What’s next
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Problem
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Cause 1: Flow cytometers differ in sensitivity
30-fold
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Cause 2: Data have arbitrary units

Sample volume (pL)

Sheath flow
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. . : 25
Slide courtesy of Britta Bettin



Does calibration allow comparison of EV data?

Assay controls Plasma EV

ﬁ test sample
\/ i

Calibration materials e°

25 Flow cytometers

Slide courtesy of Britta Bettin

Submitted to J Extracell Vesicles HE



Interlaboratory comparison study




ritta Bettin shipping the samples
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Platelet EV concentrations are comparable
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Outline

v Calibrate!

v improve data interpretation
v achieve data reproducibility

e What’s possible
e What’s next
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What’s currently possible with flow cytometry
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Interlaboratory comparison study
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Submitted to J Extracell Vesicles

1
MESF: molecules of equivalent soluble fluorophores 3



What’s currently possible with flow cytometry

Detect 100 nm EVs by light scattering

Detect <10 MESF PE by fluorescence

Detect EV concentrations down to 10° mL* *
Characterize 1-2-10% particles s with multiple labels
Automatically measure 96 samples

Generate calibrated, reproducible data

* Assay dependent

Submitted to J Extracell Vesicles =
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Flow cytometry enables concentration

measurements of EVs 2100 nm

in a standardized,

reproducible (16% MAD) EV flow cytometry

and scalable way is state-of-the-art
nanoparticle characterization
and thereby more demanding

than routine (cellular) flow cytometry

Isithiefclinicliie adyifogtheltechnoloqgy



Outline

v Calibrate!

v improve data interpretation
v achieve data reproducibility

v What'’s possible
e What's next
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What the weather on Rysy and the field of EV flow
cytometry have in common?

Source: overhere.eu 37



What’'s

next

Microfluidic channel

%
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Summary

e Calibrate!
> Improve data interpretation
> Achieve data reproducibility

e What's possible: reliable 100 nm EV detection
e What's next: specialized flow-based EV devices
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Question 3.2

e Who is considering performing flow cytometry
experiments on extracellular vesicles?

Show of hands

40
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. This summer school is endorsed by
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EV Flow Cytometry Summer School

July 6 to July 10", 2026

Learn (almost) everything we know about EV flow cytometry,
by lJillian Bracht, Rienk Nieuwland and Edwin van der Pol

More information: c.m.hau@amsterdamumc.nl
Limited places




INPUT

Extracellular vesicle samples

SERVICE OUTPUT

Cellular origin, concentration and diameter of extracellular vesicles

.. I ~ I Calibrated flow cytometry data files
o
® ° o Standardized measurement report
o ® Completed MIFlowCyt-EV template

Labelling Flow cytometry Data analysis

CONTACT INFORMATION

info@evcount.com www.evcount.com
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