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Extracellular vesicles
Then: 1980s view
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Paradigm shift .

proteins

Cell adhesion
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Old view: simple garbage bags New view: intercellular communication
Function: excision of unwanted components Function: educate, pave, evade
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Minimal information for studies of extracellular vesicles

(MISEV2023): From basic to advanced approaches
J Extracell Vesicles. 2024;13:€12404.
https://doi.org/10.1002/jev2.12404
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Extracellular vesicles as diagnostic and prognostic biomarkers

normal cells

Liquid biopsy

Extracellular vesicle

surface markers
(cell specific)

Harshman SW et al. J Proteomics 2016; Provencio M et al. Oncotarget 2017; Manier S et al. Blood 2017; Kang K-W et al. Anticancer Res 2018;
Barone M et al. Br J Haematol 2019; Laurenzana | et al. Int J Nanomedicine 2021; Zhu S et al. Sci Rep 2022; Ferreira BV et al. Front Oncol 2022
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Extracell Vesicles Circ Nucleic Acids. 2026;7:51-72 CANCER CELL
A o Tumor-derived extracellular vesicles
[¢°0%F in vitro and in vivo function
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Corrado C. et al. Cancer Letters 2014; Paggetti J et al. Blood 2015; Wang J et al. J Pathology 2016; Kumar B et al. Leukemia 2018; Van Niel G. et al.
Nat Rev Mol Cell Biol 2018; Chen T. et al. Life Sci 2019; Gargiulo E. et al., Cells 2019; Raimondo S et al. Cancers 2020; Laurenzana | et al. Front. Med 2021;
Trino S., et al. Front Oncol 2022; Giannandrea D et al. Haematologica 2022
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0 Acute myeloid leukemia transforms the bone marrow niche into
a leukemia-permissive microenvironment through exosome secretion
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AML-derived exosomes accelerate AML progression
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O Circulating Small and Large Extracellular Vesicles of Diffuse Large B-Cell Lymphoma
Originate from Different Cell Types of the Tumor Microenvironment
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S-EVs Small extracellular vesicles

== L-EVs Large extracellular vesicles

!
Filippo Maltoni

(Maltoni, Wang et al. Journal of Extracellular Vesicles accepted for publication)
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Extracell Vesicles Circ Nucleic Acids. 2026;7:51-72 CANCER CELL

Tumor-derived extracellular vesicles
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1 Parallel Single-cell Metabolic Analysis and Extracellular Vesicle Profiling
Reveal Vulnerabilities with Prognostic Significance in AML

EvAmML AML patients
at diagnosis
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Forte D et al. Nature Communications! (2024) 15:10878
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Multiplex protein analysis on EVAML reveals prognostic significance

Y
&4
Ll
cost-J1
*eDM- 1500 »  EV*Mistratified by

CD63- " i /AML HD
vt » Up-regulated in EVA¥tvs EV ELN2022 risk

o [Eet i
CD29 ger-

:= I 10000
D8 X . D2 D8
«oiza- 1 o0 CD4 CD14 CD40 CD105 CD44  (CD133-1 HLA-II .

¥ wxs
CD1334- 0 20 K xi0) * S0y K [ sxigq  *X 1000 15000

scpe2P- [

810
CD146- s 1o e e et a0 et wn 10000
D14~ = a0 e axto e ) .
D14 g - - i g
HLA-ABC- i 210, 2010 ot 20106 400, e !
0
0

000 + Bead-based multiplex EV analysis by flow cytometry

*CDA41b- 0 ' 0.
+cD105-Jl . .

cou-Jl ¢
*cD40-J8 ¢
coss-ll

g » Down-regulated in EVAVL ys EVHD

CD326- CD44-EVs (MFI ivati iti
o R o aincek | [t Y couss

ROR1- [ 100 .
CDA4%e- CD41b CD42a CD62P CD209 ROR1 0 woq ¥
182104, Bx10+ " 25x10%. " Bx10¢ * 250107, ,_\ 4000-

CD2-
hidd 2010 20100 o o
x10°. . x10¢ T T
_ o 10 e 10 50 H 5.

SSEA-4-
MCSP-
CD19-
CDS6- 20
w29 0 20 40 60 80 100 & £ R & & \of @
CD86- 100% - Specificity%
CD1c-
€D20-
D142~

CD3-
110% 1000- -

Sensitivity%

" Area: 0.90
p<0.0001

510> 86102 0 o

Ls,
L,
S
gy
U,

N=41AML vs 12 HD

Forte D et al. Nature Communications! (2024) 15:10878

MFI (fold-change)

Percentage (%)

GSH MFI (fold-change)

Vehicle
@ svAML

-

o) -
0 [+}

o
o

ROsS MITO GSH

© fav EVAME
© int EVAM-

oo © adv EVAML

2.0+ e e
< < =3 Vehicle
1.5 ﬁ E RSL3
* - o EevAM-
1.0 V¥V  RSL3+EVAML
0.5+
0.0+
o~ o~
S 52 & =
A TS &
=2
<G

Extracellular vesicles enhance
mitochondrial functionality and
dependence on CD34+ AML cells
via the glutathione/GPX4 axis

Dorian Forte



X | >< CONGRESSO
NAZIONALE

SIES2026 -

Extracellular vesicles from adverse r|sk patlents enhance Ieukemla cell engraftment in vivo

* Leukemia xenograft assay * Bioluminescence imaging
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Extracell Vesicles Circ Nucleic Acids. 2026;7:51-72

Tumor-derived extracellular vesicles
in vitro and in vivo function
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Wang J et al. Oncotarget 2015; Smallwood DT. Et al. Blood 2016; Jafarzadeh N et al. J Cell Physiol 2019; Bottcher M et al. Cells 2022; Lopes R et al.
Front Immunol 2022; Gargiulo E et al. Blood Cancer Discov 2022
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O Extracellular vesicles promote an immunosuppressive and CLL supportive microenvironment

sEVs Are Enriched in the Leukemia Microenvironment
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LME-sEVs — Leukemia Microenvironment sEVs
HCME-sEVs — Healthy Control Microenvironment sEV's




>< | >< CONGRESSO
NAZIONALE

S - R

sEVs Are Crucial for CLL Development in vivo by impairing the antitumor immune response
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LME-sEVs — Leukemia Microenvironment sEVs
HCME-sEVs — Healthy Control Microenvironment sEVs

Gargiulo et al. Blood Cancer Discovery 2023
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U Extracellular vesicles are source of information on blood cancer biology
with the potential as diagnostic and prognostic biomarkers to guide
the management of patients with hematological malignancies

U Extracellular vesicles are able to interact with the tumor

microenvironment and non-malignant cells to “educate” the
microenvironment and promote malignancy

§No blood-based biomarker is yet approved for blood cancer screening or diagnosis

§Extracellular vesicles show strong diagnostic and prognostic promise but need large-scale
validation

§Extracellular vesicles can be engineered and have clinical utility as next generation drug
delivery platforms for therapeutics

§Technological advances and improved integration of omics may enable early tumor
detection in the future
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