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EXTRACELLULAR VESICLES / EVs

particles that are delimited by a lipid bilayer 

and 

cannot replicate on their own

WHAT    ?ARE THEY

cryoTEM imaging of EVs

nano-to-microsize

W HY            ?  
WHAT ROLE DO THEY PLAY?

ARE THEY INTERESTING

#important
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EXPERIMENTAL SET-UP:

FORMAL REQUIREMENTS

ANALYSIS: 

EXPLORATORY PART

NanoTracking Analysis
Bicinchoninic Acid 

Assay
Western Blot

Transmission Electron 
Microscopy

Liquid Chromatography - Mass 
Spectroscopy Statistical Analysis



LIPID PROFILING



1107 lipid species detected

567 lipids identified

data curation



Question 1:
Are there any significant differences in the lipid composition 

between EVs secreted from cancerous and non-cancerous cells?

cancerous cell-derived 
EVs

non-cancerous cell-derived 
EVs

vs



EXTRACELLULAR VESICLES / EVs – Principal Component Analysis (PCA)

cancerous cell-derived EVs
non-cancerous cell-derived EVs

38.5% of σ

compositional differences between 
TNBC and non-malignant cells-derived EVs



EXTRACELLULAR VESICLES / EVs – Principal Component Analysis (PCA)

cancerous cell-derived EVs

22.5% 
of σ

compositional differences 
between distinct subtypes 

of TNBC-derived EVs



Question 2:
What are the differences in the expression levels 

of the identified lipids between extracellular vesicles derived 
from different sources?

vs
cancerous cell-derived EVs

non-cancerous cell-derived EVs



EXTRACELLULAR VESICLES / EVs – Lipid profiling (fold change)

cancerous cell-derived EVs non-cancerous cell-derived EVs

lipid by lipid

vs

Question:

What are the differences in the expression levels of the identified lipids?



EXTRACELLULAR VESICLES / EVs – Lipid profiling (fold change)

cancerous cell-derived EVs non-cancerous cell-derived EVs

lipid by lipid

vs

Question:
Which of these lipid species could be of interest?

Statistical significance threshold set at p = 0.01, corrected using FDR



Question 3:
Which lipid species are shared across EVs from different cell 

sources, and which are unique to specific sources?

vs



EXTRACELLULAR VESICLES / EVs – Lipidomic profiling

Biologically 
relevant lipids 

for drug delivery system 
formulations



EXTRACELLULAR VESICLES / EVs – Lipidomic profiling



EXTRACELLULAR VESICLES / EVs – Lipid profiling (potential biomarkers)

PUFAs
PolyUnsaturated Fatty Acids

stearic acid C18:0

C22:5

C22:6

docosahexaenoic acid (omega-3)

docosapentaenoic acid (omega-6)

oleic acid C18:1 (omega-9)



EXTRACELLULAR VESICLES / EVs – Lipidomic profiling

presence 
or

absence 
of TNBC

as biomarkers



EXTRACELLULAR VESICLES / EVs – Lipidomic profiling

in-depth 
cancer 

subtyping

as biomarkers
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Intercellular communication
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EXTRACELLULAR VESICLES / EVs – TAKE-HOME MESSAGE

Biologically 
relevant lipids 

for drug delivery system 
formulations

as biomarkers

presence 
or

absence 
of TNBC

in-depth 
cancer 

subtyping

as biomarkers
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