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Blood EV content : multiple origins and functions

Blood circulating EVs : 
at the height

of the cell-cell communication

From Goubran (Burnouf T.) et al, Trans Aph 2015

EVs

- EVs produced by all cells
- EVs = potential circulating biomarker candidates
- 10^ to 10^6 EVs/ml in blood : High concentration

In Cancer In thrombosis

From Gustafson et al, 2017 From Barteneva et al, 2017

In inflammation, etc…
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Limits surrounded EVs analytical methods



SPRi

Our NanoBioAnalytical platform

EVs phenotyping & spatialization

on microarrays

EVs viewing, sizing

and counting

EVs proteomic profiles
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Advantages of NBA:

-home-made biochips

-on original biological samples

-label-free methods



Phase contrast image 

of the biochip in 

SPRi-Plex II (Horiba) 
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Modular biointerface:
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Surface coverage:
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The gold biochip: the corner stone of NBA
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Calibration of NBA: nanoparticles covering 50 nm to 1µm

CP50

CP920
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Size (nm)

Microparticles
Exosomes

Apoptotic bodies

- Biofunctionnalized bead
- 920 nm
- Anti-CP920

- VP1 capsid protein of norovirus
- 50 nm
- Anti-CP50

CP50 particles :

Specific & stable CP50 capture

Dynamic range for CP50 : 

2,5x109 – 2x1011 CP50/mL

CP920 particles :

Specific & stable CP920 capture

Dynamic range for CP920 : 

3,25x107 – 3,25x108 CP920/mL

200 µm



NBA for EVs biodetection, sizing and morphology

 NBA efficient to dose, select, spatialize, evaluate size and morphology of EVs subsets

Obeid S., et al, Biosensors & Bioelectronics, 2017, 93, 250-259
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Application of NBA to a biological model:
Platelet-derived EVs effect on monocytes

Objective : understand the pro-inflammatory and pro-thrombotic « role » of EVs from plasma or platelet

concentrates in transfused patients

Collaboration : T. Burnouf, Taiwan

Monocytes (THP1)
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Lin et al. Transfus Apher Sci. 2015

T-PEVs induce aggregation of THP1…

EVs preparation EVs function on monocytes

N-PEVs

T-PEVs

https://www.ncbi.nlm.nih.gov/pubmed/26597313


Neutrophil aggregation and extracellular traps (NETs)

Neutrophils

neutrophils release granule 
proteins and chromatin to form 

an extracellular fibril matrix 
known as NETs

Pathogen trapping & killing

NETs: paradoxical physiological impact ?

+
-

Hypothesis: 
Thrombogenic risks of plasma for transfusion are 

mediated by PEVs through:
- direct thrombin generation 
- and neutrophil activation   

stimuli



N-PEVs on neutrophils T-PEVs on neutrophils

Neutrophil aggregation and extracellular traps (NETs)

→ T-PEVs induce aggregation of neutrophil aggregation and NETs formation…

T-PEVs effect on monocytes : concentration ?? size ?? composition???
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Multiplexed biochip

 T-PEV : capture +++ 
on aCD41 and aCD62P

Differential EVs subsets capture on the chip

Concentration (EVs/mL)

Qnano FC

N-PEVs 3,7x1012 2,1x1010

T-PEVs 1,3x1011 6,8x109 

…Not due to the EVs concentration

N-PEVs

2 µm 2 µm

T-PEVs

On aCD62P On aCD62P

…Not due to the EVs size …

Obeid S. et al, Nanomedicine, Biology and medicine (submitted)



Identification
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Quantification
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Bioinformatics
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Proteomics of EVs subsets captured on the chip (1/3)

http://www.advion.com/products/triversa-nanomate/mode-3-liquid-extraction-surface-analysis-lesa/


~ 200 proteins identified from ~ 500 ng of captured EV

and several differential proteins …

EVs proteomics « on arrays »
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“On array” MS optimization

Proteomics of EVs subsets captured on the chip (2/3)
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Obeid S. et al, unpublished data

Due to protein expression 
level ? Yes !

T-PEVs
(228 prot.)

N-PEVs
(219 prot.)

182

46

37

Proteomics of EVs subsets captured on the chip (3/3)

T-PEV : capture +++ 
on aCD41 and aCD62P…



NBA: an upgradeable platform

ANR MADNESS 
with LAAS
Toulouse

Bourse Ministère 
2013-2017: S. Obeid

Plasma EVs in cancer
- Marseille (R. Tomasini)
- Dijon (C. Garrido)
- Besançon (C. Borg)

BOURSE REGION
2017-2020

Platelet derived EVs
- TMU, Taiwan
- HUG
- INSERM U1098
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Acoustofluidic sorting
(Oct-Dec 2018)
A. Khelif (FEMTO-ST)
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