IOR
An institute
affiliated to USI

Bellinzona
Institutes
of Science

Extracellular vesicles,
cancer and therapeutic
applications

Domenico Albino,
Research Associate,
Prostate Cancer Biology,
IOR, Bellinzona, CH

COST ACTION CA 17140 — NANO2CLINIC
Working group 3 workshop
Preclinical Development of Cancer Nanomedicines: State of the Art and Future Perspectives

March 24-25t% 2022, Institute of Oncology Research-IOR, Bellinzona, CH

" COST ACTION CA 1714D
NANOZ2CLINIC ’v‘i Funded by

* -
CANCER NANOMEDICINE - FROM THE REN the European Union
BENCH TO THE BEDSIDE



Extracellular vesicles (EVs)

o EVs cargo
e EVs are phospholipid bilayer-enclosed

vesicles secreted by all cell types. '\& /5

* Generated by multivesicular bodies s M @ %
(MVBs) or direct budding of the v = %%MM Q
plasma membrane. ¢ o e T\; g
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* Biologic function: cell-to-cell i/ (\\\\)
communication both in physiological e et
and pathological conditions. : (ourembanas, 2015

Genomic and mitochondrial

MRNA, tRNA, rRNA, miRNA, small nuclear and small
nucleolar RNA

* Clinical applications of EVs:
- Biomarkers,
- Drug delivery vehicles.

Biogenesis-related proteins, vesicular proteins and
cell-type specific proteins

Cholesterol, sphingomyelin, glycosphingolipids,
phosphatidylserine

ALIX, syntenin, cofilin, annexin, RAB, cytokines




Native EVs

Advantages of natural EVs
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* Cross the blood-brain barrier Cels  MNative  EVsfrom Postmodified EVnspired * s Liposomes
( B B B) — engineered cells ségra%%'?fd?géd) /

* Have long lasting effects (4-5 C) _
days) after administration

Characteristics
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Extracellular vesicles as a next-generation drug
delivery platform
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EVs can be used as a carrier of biological and
therapeutic cargoes

Examples from our research
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Circulating extracellular vesicles release oncogenic
miR-424 in experimental models and patients with
aggressive prostate cancer
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EVs can be isolated from plasma

and their cargo evaluated
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EVs are released in the circulation and impact on
the phenotype of recipient cells

SUPPLEMENTATION OF HUMAN PLASMA EVs TO
NORMAL PROSTATE EPITHELIAL CELLS
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EVs from several sources significantly impact on the

recipient cell phenotype

DONOR SOURCE

SUPPLEMENTATION TO
RECIPIENT CELLS

SE4S
®
EVs DONOR SOURCES
CELL LINES GEMM MODELS

Transgenic mice:
ERG/PTEN-KO

é EVs
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EVs

IMPACT ON RECIPIENT CELL PHENOTYPE
« CANCER STEM CELL PROPERTIES

* TUMOR INITIATION

PDX MODELS
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Albino et al. Communications Biology, 2021



Efficient oncogenic transfer mediated by systemic delivery
of EVs in mice

DONOR CELLS MICE BEARING
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