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Extracellular vesicles (EVs)

Important mode of intercellular communication
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Tumor-derived EVs
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Aim of the study

Challenges in the in vivo study of EV-mediated cell-cell communication:

@ Tumor cells are exposed to EVs released by various cell types

: 1

Isolation of concentrated EV preps
from cancer cell culture

: 1

@ Non-natural location, concentration and continuous release of EVs

@ Inhibition of MVE pathways — only partial reduction
of EV production and alteration of EV-independent
factors

u ccv
\

@ Current techniques lack of direct tracking and do
not discriminate cells that take up EVs

Aternative approach: combination of high- __,  Direct visualization of EV release by
resolution intravital imaging with a Cre MDA-MB-231
recombinase-based method to study EV Observation of behavior of T47D
exchange between tumor cells cells that take up tumor-derived EVs




Evaluation of in vivo release of tumor EVs
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Characterization of MDA-Mb-231 tumor EVs

Isolation of
EVs from
MDA-MB-231
tumors

Isolation of
MRNA from
EVs and cells
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tumors
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Cre-LoxP system to report EV transfer

The Cre-LoxP system:
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In vitro tumor EV transfer using Cre-LoxP

Co-cultures

Negative control Mix Cre* and reporter* cells

MDA-MB-231 MDA-MB-231

MDA-MB-231
Lo,
O n=5 i - ” . .
8 J Cell fusion “Communication”
% 6 CFP transfection Cre transfection of Experimental
%’ of eGFP* cells reporter* cells co-culture
a o 40 oV o 40 o 40 o
24 5 5 5
& > 30 Fa > 30 > 30
w7 &
G ) B & 20 i 20
GJ U .,'.’ F g [] :.'.- O O ..:
D - o 10 ;‘. TV TLY 2
O o e = [ Z " = ;
1 10 20 50 100 0 10 20 30 40 0 10-20--30740 0 10™=pe-86v40

Ratio Cre*/reporter* cell MFI eGFP (kbits) MFI eGFP (kbits) MF| eGFP (kbits)



In vitro tumor EV transfer using Cre-LoxP

Transwell co-cultures Reporter cells in the bottom well

MDA-MB-231 MDA-MB-231 T47D MCF-7
MDA-MB-231 or TA7TD/MCF-7

Cre* MDA-MB-231 cells in upper well

 eGFP* reporter cells

* % %* % *% n=3
1 8 1 1
Cre* cells 2
concentration- a 808 6 ¢
L +
dependent a5
O T 4 ’
< § 04
o 2
Cre* cells 0 0 0°
+ -+ -+

in upper well



In vivo tumor EV transfer using Cre-LoxP

Human mammary xenograft and melanoma

allograft tumor models 7
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In vivo tumor EV transfer using Cre-LoxP

Human mammary xenograft and melanoma
allograft tumor models
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EV exchange between tumor and non-tumor cells

(n=3 mice)
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Local and systemic tumor EV transfer

Testing the possibility of systemic transfer

of Cre activity
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Migration of T47D cells upon malignant tumor EV uptake

Testing the possibility of alteration of
T47D recipient cells migratory behavior
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Metastatic potential of T47D cells upon malignant tumor EV uptake

Analysis on > 1000 lung metastasis sections
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Conclusions

1) Tumor cells (MDA-MB-231 cells) release a heterogeneous population of EVs.
— enrichment in genes involved in migration and metastasis

2) Tumor cells with high metastatic potential can transfer functional biomolecules to less
malignant cells and to non-tumor cells through EVs.

— both in vitro and in vivo demonstration
— both local and systemic transfer

3) Malignant cells-derived Evs can enhance the migratory behavior and metastatic potential
of tumor cells, possibly through transfer of mMRNA molecules.
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