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Introduction: What are Extracellular Vesicles (EVs)

* Lipid bilayer nano-sized vesicles containing various
bioactive and cell-specific molecules, including DNA,
microRNA (miRNA), proteins, and lipids;
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fluids;

* Major role in the intercellular communication.
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Introduction: What are Extracellular Vesicles (EVs)
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Bazzan E et al, Int J Mol Sci. 2021 Théry C et al, J.Extracell Vesicles 2018
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Proposed isolation methods

Extracellular Vesicle Detection

Current techniques : .
. ' Isolation and purification
’ Cen,t”ngat'on processes of extracellular vesicles
« Resin-based precipitation
« Nanoflow cytometry

« Antibody-based
chromatography columns

Detection and analysis

Emerging techniques

« Nanoplasmonic sensors

« Micronuclear magnetic
resonance

« Integrated magnetoelectric
sensor

« Ultrasensitive liquid biopsy

» RNA: RNA sequencing, RT- ? of axtracellalar <: (ExoScreen)
qPCR, digital PCR, Nanostring Vesicle contant

« Protein: mass spectrometry,
FACS, ELISA, time-resolved
fluorescence immunoassay
« Lipids: lipidomics
Validation of disease
association

Clinical validation

« Large cohort studies
« Small human physiologic studies
(including perturbation studies)

Shah et al, N Engl ] Med 2018
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Role in Cancer and Clinical Applications

PHYSICOCHEMICAL FEATURES: ROLE IN CANCER:
Bioactive and stable Tumor Support
Tissue-direct delivery Me.tastas1s.
Favourable cell up-take Anglogen.esm
Low toxicity CLINICAL APPLICATIONS: Progression

Immune escape
Drug resistance

Biomarkers
Therapeutic targets
Therapeutic agents

Favourable pharmacokinetics
Immunorecognition
Biocompatibility
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EV-based communication between microenvironment and cancer cells

Hematological maligant
cells

e Cell proliferation

e Anti-apoptotic effect EVs from © e Microenvironment

e Drug resistance
e Activation of signaling pathways
involved in HM pathogenesis

reprogramming
e Permissive niche
e Pro-inflammatory and

e Autophagy EVs from pro-angiogenic factors
BM-MSCs
R—/Z/// Py A
< ’ & 4 Z 4 Z
ilg/?\ /§
BM-MSCs

BM-MSCs = bone marrow mesenchymal stromal cells Bazzoni R, Tanasi I, Krampera M, Stem Cells under revision
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AML Small EVs on Microenvironment and Immunomodulation
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CTRL, n=12; de novo o secondary AML, n= 43 Kumar B et al, Leukemia 2018




AML Small EVs on Microenvironment and Immunomodulation
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AML-derived exosomes modulate gene
expression in BM stroma and suppress
osteogenic differentiation of
mesenchymal stromal progenitors.

Kumar B et al, Leukemia 2018



AML Small EVs on Microenvironment and Immunomodulation

100- 14
*
—_ 12
LD') 80° (DJ 1.0
L b
O 60- o 08
O =
% 40 4 T 06
(O]
o & 04
3: 20+ - e Leukemia-derived €X0somes are
0- 0 sufficient to  induce  systemic
Control| Molm-14| Control| HL-60 | Control | Moim-14 . miR-155 . . L
Serum | Xeno | Serum [ Xeno |Serum | Xeno WIdpe o impairment of hematopoiesis;
Serum Serum Exosomes
e Exosome-delivered miRNAs down-
10 F Exosomes fom < *3 Exceames o 0 e oo **| ecmfrom regulate critical hematopoietic
[ normoxic Molm-14 '.:. hYPOXIC Molm-14 normoxic Molm-14 f @ = ® | hypoxic Moim-14 regUIatOrS )
S OP9 cells grown under hypoxia o OP?9 cells grown under hypoxia
& S
S 17 &)
- 0 °
e p e
s Hornick N et al, Cancer Exos 2016
o4l Scf Cxcl12  Angpt1 Tgf-b1  Tgf-b2 a Scf Cxcl12  Angpt1 Tgf-b1 gr- Huan J et al, Leukemia 2015

a ANNI DI EMATOLOGIA A TREVISO



AML Small EVs on Microenvironment and Immunomodulation

Fluorescence units

wnd
oo
o

-l
D O
o O

180
100

D
o

Cell
30 50
Exosome
0 50 70

Retention time (s)

Viola S et al, Br J Hematology 2016
Marcucci G et al, JCO 2013

N= normal; BMSC= Bone Marrow Mesenchymal Stromal Cells;
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AML Small EVs on Microenvironment and Immunomodulation
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EVs as Disease Biomarkers
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EVs as Disease Biomarkers

EVs concentration
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Kunz F et al, Ann Hematol 2019

Patient samples
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M Before treatment

0 After Treatment

Patient Cancer type Mutation in gDNA of AML cells EV-DNA
P1 AML-M1 NPM1 NPM1
FLT3/TKD FLT3/TKD
WT1 WT1
GATA2 GATA2
ETV6 (SNP) ETV6 (SNP)
ZRSR2(SNP) ZRSR2(SNP)
P2 AML-M2 FLT3/1TD nd
RAD21 nd
KIT nd
EZH2 nd
P3 AML-M3 GATA2 (SNP) GATA2 (SNP)
NOTCHI (SNP) NOTCHI1 (SNP)
P4 AML-M4 NRAS NRAS
KIT (SNP) KIT (SNP)
PHF6 (SNP) PHF6 (SNP)

dsDNA concentration

OA N OO NaVadakaD a0 d\ D
DALMY VRV VRV VR VR

Patient samples

Kontopoulou E et al, Ann Hematol 2020

Hm Before Treatment
Bl After Treatment




EVs as Disease Biomarkers
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* Circulating exosomal miRNA can be detected at low marrow tumor burden and before reappearance of circulating blasts.

Hornick N et al, Sci Rep 2015




EVs as Disease Biomarkers
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EVs- Mediated Drug Resistance
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*  BM-MSCs exosomes promote proliferation and chemoresistance of AML cells via upregulation of S100A4.
Lyu T et al, Exp Hematol Oncol 2021
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EVs- Mediated Drug Resistance
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MRP-1= multidrug resistance pump
MK571= MRP-1 inhibitor

* Resistant leukemic cells may transfer their chemoresistance via EVs. Bouvy Cet al, Leukemia Research 2017




Therapeutic Potential Of Evs
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* FGFR inhibition significantly decreases secretion of FGF2-containing exosomes, resulting in less stromal protection of
leukemia cells.

Javidi-Sharifi N et al, Elife 2019 PD (173074)= FGFR inhibitor




Therapeutic Potential Of Evs
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* Increased miR-34c-5p expression induce in vitro AML stem cell senescence and coul promote AML eradication.

Peng D et al, Leukemia 2018




Therapeutic Potential Of Evs
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* In contrast to exosomes from AML patients, exosomes of healthy donors sensitized AML cells to FLT3 inhibitor.

Viola S et al, Br ] Hematology 2016
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Conclusions and future perspectives

* EVs represents one of the most important cell-to-cell communication mechanism
and display a diagnostic, prognostic and therapeutic potential,

* The understanding of the leukemic microenvironment and exosomes interaction
with AML blasts may led to the development of promising target therapy;

* Therapeutic strategies that interfere with the release of EVs and impair EV-mediated
cell-to- cell communication could potentially be exploited in the future.
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