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Outline

e Extracellular vesicles (EVs)

e Flow cytometry
e Calibration and standardization (Edwin’s PhD)

e Application: platelet-derived EVs
> Plasma reference ranges
» Conditions for platelet-EV release (Naomi’s PhD)
» Immune thrombocytopenia
> Arterial ischemic stroke
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Extracellular vesicles (EVs)
extracellular
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plasma membrane 4 ¥ vesicles
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e cells release vesicles:
biological nanoparticles with receptors, DNA, RNA

e specialized functions
e clinically relevant
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£ % intraluminal vesicle

van der Pol et al. Pharmacol Rev 2012



Flow cytometry

diluted immunolabeled

plasma fluorescence detectors

electronics and
_» computer

laser

Specialized instrument:
>~50 nm EVs | 200 particles/s

S side
scatter

detector
(SSC) Modern flow cytometer:
>~100 nm EVs | 10.000 particles/s
forward scatter detector (FSC) ~100 samples per day
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Problem 1: flow cytometers do not measure all EVs
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Problem 2: flow cytometry data have arbitrary units
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e Size range of measured
EVs remains unclear
e Are EVs at all measured?
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EVs in plasma labeled with CD61: integrin beta-3 (glycoprotein llla) 7



Flow cytometry calibration
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Without calibration, data do not reproduce

Apogee A60-Micro
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Calibration improves data reproducibility

Apogee A60-Micro Cytek Aurora
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METVES II: 23 participants and 35 flow cytometers
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Outline

¢ Extracellular vesicles (EVs)
¢ Flow cytometry I
¢ Calibration and standardization (Edwin’s PhD)

e Application: platelet-derived EVs
> Plasma reference ranges
» Conditions for platelet-EV release (Naomi’s PhD)
» Immune thrombocytopenia
> Arterial ischemic stroke
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Platelets release EVs upon activation

Figure from Ponomarewa et al. J Thromb Haemost 2017
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First ever reference ranges of EVs
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Reference range of platelet-derived EVs in plasma

CD61+ EVs, Diameter =230 nm —1,000 nm, >50 MESF BV-421
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CD61: integrin beta-3 (glycoprotein lll1a) 1>



Research question

e How many platelet-derived EVs (CD61+)
do we measure (>160 nm)
per activated platelet?
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Number of platelet-EVs per activated platelet

We measured between
A 0.4 and 2.8 CD61+ EVs*
per activated platelet (n=3)
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Number of platelet-EVs per activated platelet
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Activated platelets do not release EVs* after 10-fold dilution
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Platelets in 10-fold diluted plasma do not aggregate

Platelet aggregation (AUC)
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Inter-platelet distance and pseudopod length

[um]
nter-platelet distance plasma 14
nter-platelet distance 10-fold diluted plasma 31
Pseudopod length: 2-10
CD61* EVs - fibrinogen binding surface
OOO —> accelerate coagulation cascade
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Outline

¢ Extracellular vesicles (EVs)
¢ Flow cytometry
¢« Calibration and standardization (Edwin’s PhD)

¢ Application: platelet-derived EVs
¢ Plasma reference ranges
¢ Conditions for platelet-EV release (Naomi’s PhD)
» Immune thrombocytopenia
> Arterial ischemic stroke
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Immune thrombocytopenia (ITP)

e Bleeding disorder caused by unusually low
platelet concentration (<5.0-10” mL™)
compared to normal (>1.5-10%8 mL?)

e Hypotheses:

Low platelet concentration leads to inhibition of...
» CD61* EV release
> platelet aggregation
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Inter-platelet distance and pseudopod length

[um]
Inter-platelet distance plasma 14
Inter-platelet distance 10-fold diluted plasma 31
Pseudopod length: 2-10
Inter-platelet distance “critically low” platelet concentration 26

in blood plasma of immune thrombocytopenia patients
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Low platelet-derived EV concentration in ITP

Preliminary data
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ITP: immune thrombocytopenia 25



Outline

- Extracellular vesicles (EVs)
- Flow cytometry
- Calibration and standardization (Edwin’s PhD)

- Application: platelet-derived EVs
¢ Plasma reference ranges
¢ Conditions for platelet-EV release (Naomi’s PhD)
¢ Immune thrombocytopenia
> Arterial ischemic stroke (Outlook)
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Project CINTICS (part of CONTRAST)

e Circulating nanotraces to identify the cause of stroke
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Current scheme for diagnosis and treatment of stroke

% ->  Control bleeding
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CINTICS’ scheme for diagnosis and treatment of stroke

=>»  Control bleeding
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Outlook

e Biobank of plasma (pre-treatment) of
>500 stroke patients and controls

e Calibrated flow cytometry*

e Sample analysis start this year

* Detection limit: EVs with diameter >100 nm 30



Summary

e Blood plasma contains extracellular vesicles (EVs):
potential disease biomarkers

e Amsterdam UMC: leading in EV flow cytometry

e Platelets release EVs upon activation if inter-

platelet distance is within pseudopod length

» Immune thrombocytopenia
> Arterial ischemic stroke (outlook)
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