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¿ Que son las vesículas extracelulares ?

Cell-Derived Vesicles 

https://doi: 10.1146/annurev-cellbio-101512-122326

EVs are spherical particles enclosed 

by a phospholipid bilayer. 

Both Eukaryotic and Prokaryotic 

cells release vesicles. 

Contain several types of function 

molecules, such as proteins, mRNAs, 

and miRNAs…. 



Un poco de historia….

The preliminary studies of cell-derived 

vesicles were addressing “cell-free 

plasma contains a subcellular factor that 

promotes clotting of blood” (Chargaff 

and West, 1946). 

More than 20 years later, in 1967, this 

subcellular fraction was identified by 

electron microscopy and was shown to 

consist of small vesicles, originating 

from platelets and termed platelet dust"



Un poco de historia….

One decade later "numerous 

microvesicles" ranging in diameter 

from 30 to 60 nm were decribed in 

the FCS (Dalton, 1975). 

In 1987, the term "Exosomes" was 

introduced by Johnstone when 

vesicles were isolated from 

conditioned culture medium of 

sheep reticulocytes. 

In these studies the authors 

concluded that exosome shedding 

leads to loss of some plasma 

membrane functions due to the 

elimination of redundant membrane 

proteins



Un poco de historia….



¿ Como se definen: microvesículas, exosomas… ?

https://doi.org/10.1002/mas.21420|



“To prevent any confusion about the nomenclature of the cell 

release vesicles, the ISEV community suggests to use the term 

“extracellular vesicle (EV)” unless the subcellular origin of the

vesicle is demonstrated”

¿ Como se definen: microvesículas, exosomas… ?



¿ Qué son las vesículas extracelulares ?

Cells release membrane vesicles

in the extracelular milieu upon

activation

Evs are found in body fluids:

plasma, urine, CSF ..., and in cell

culture supernatants

Evs present surface receptors

and/or contain elements (RNAs,

miRNAs ..) allowing to identify

their cell of origin

https://doi: 10.1152/physiol.00029.



Non-vesicular objectsVesicular objects

Modified from: https://doi.org/10.1016/j.mam.2017.12.003
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Mechanisms of formation of extracelular vesicles

¿ Como se producen ?



¿ Como se caracterizan ?



¿ Como se determinan ?

Single EV detection methods:

Electron microscopy

Flow cytometry

NanoparticleTracking Analysis (NTA)

…

Bulk methods:

Western blotting

"Omic" methods: mass spectrometry, 

RT-qPCR.

Functional assays: measurement of

activity

…
Flow cytometers are able to detect 

polymer particles of ~200 nm 

but detect only

"the peak of EVs’ iceberg"

NTA detects particles down to ~20 nm 

but detects also non EV material, 

e.g. lipoproteins

Nanoparticle Tracking Analysis



¿ Que función tienen ?

Apoptotic Cell-Derived 

Extracellular Vesicles: More 

Than Just Debris



¿ Tienen un papel fisiológico ?

Modified from: doi:10.3324/haematol.2017.183335 



¿ Tienen un papel fisiológico ?

Cross Talk Pathways Between Coagulation and the Platelet 

Extracelular Vesicles



¿ Tienen un papel fisiológico ?

Extracellular Vesicle Signalling Implicated in Immunity

doi: 10.3402/jev.v4.27066



¿ Tienen un papel fisiopatológico ?



¿ Tienen un papel fisiopatológico ?



¿ Tienen un papel fisiopatológico ?



Nuevas perspectivas, que son una realidad

Nowadays Vesicles can 

be used for therapy, 

prognosis, and 

biomarkers for health 

and disease. 
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¡¡ Aparentemente sano !!¡¡ No es preocupante, pero… !!¡¡ Predicar en el desierto !!
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Modified from: DOI: 10.1253/circj.cj-08-1102 
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Endothelial Function Testing as a 
Biomarker of Vascular Disease

https://doi.org/10.1161/01.CIR.0000089191.72957.ED

https://www.ahajournals.org/doi/10.1161/01.cir.0000089191.72957.ed
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Modified from: DOI: (10.1161/ATVBAHA.110.218123) 
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https://DOI: 10.5772/64529
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Wound healing 
assay in HUVECs 
cultured with EPCs 
in the presence of 
VEE

https://doi.org/10.3389/fphys.2015.00395 
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Microparticles

Young HUVEC

Microparticles

Senescent

HUVEC
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the end for now,
…BUT THERE IS MUCH MORE TO LEARN!!!!

Thank you!


