u

) <

The University of Osaka
Institutional Knowledge Archive

Exploring the potential of engineered exosomes
Title as delivery systems for tumor-suppressor
microRNA replacement therapy in ovarian cancer

Author(s) |&tF, EH

Citation | KPrKZE, 2020, {Et:m

Version Type

URL https://hdl.handle.net/11094/77572

rights
POEBLRWERLIH D ERMABEMRRAERL
7., EXICRATEORBTOEN =L TWWE
Note T, EXDOTHAE THFLEDZEIE. <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#fclosed”> KPR KZEDIETF/ITIC DL
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-P02]

WX N ' o E OB
Synopsis of Thesis

k4 Fhk A

Name

Exploring the potential of engineered exosomes as delivery systems for tumor-suppressor
A4S | microRNA replacement therapy in ovarian cancer

Title (JRBR IS BT 7 ORNABRBIEIC BT S, L7V —A0F )T ELT
DHAERDVWT)

MXNBOEE

(B #I(Purpose))

Ovarian cancer is cne of the malignant tumors that sericusly threatens women’s health worldwide. Considering
pivotal roles of microRNA (miRMA) in ovarian cancer biology, tumor suppressor (TS} miRNA is an attractive
target; however, clinical trials have [ailed due to the difficulties of miRNA delivery, and therefore the
development of a novel drugdelivery system (DDS) iswarranted. Exosomes, which are small extracellular vesicles
(30-150 nm) derived from a multivesicular bedy, are stable in circulation and selectively picked up by cancer
cells, indicating they can serve as a miRNA carrier. The aim of this study is to pursue the possibility of
exosomes as a carrier for miBNA replacement therapy for ovarian cancer (0C}.

(7T 6 Tz s Ali(Methods/Results))
First, exosomes were purified from primary-culiured omental {ibroblasts from ovariaa cancer patients mainly
by itodixanol OptiPrepTM) density gradient ultracentrifugation. miR-199a-3p was selected as TS miRNA and
syathesized miR-199a-3p tagged with Alexa-488 was loaded to exosomes by eleciroporation. Treatment with
199a-3p~loaded-exosomes (M199-exosomes) drastically increased miR-199a-3p expression level in 0C cell lines
{CalV3; §592-, SKOV3; 67188~ and OVCAR3; 2280-iold). M199-exosomes suppressed c¢-Met expression, a direct
target of miR-19%a-3p, and thereby inhibited cell proliferation and invasioa of OC cell lines. In a xenograft
study, M199-exosomes showed higher retention than bare miR-18%a-3p In the circulation, suggesting its
stability. After intraperitoneal treatment, only inocuiated tumors dispiaved DIR [luorescence, indicating
its specificity to cancer. Accordingly, Mi%9-exosomes drastically inhibited peritoneal dissemination inmice
Immunohistechemical analyses revealed diminished c-Met expression in cancer followed by the inhibition of
ERK phosphorylation and MMP2 expression

(#  4%(Conclusion)]

In this study, we revealed as fotlows; 1. exosomes derived [rom (ibroblasts can be successfully collected
from omentum of ovarian cancer patients. 2. TS miRNA, miR-199a-3p, was success{ully incerporated into exosomes,
and exosomes encapsulating miR-199a-3p drastically ichibited peritoneal dissemination of ovarian cancer model
mice, suggesting its therapeutic potential. Given that most ovarian cancer patients underge omentectomy and
thereby exosomes from omental {ibroblasts can be obtained from those engineered exosomes car be viilized
as a drug delivery carrier for a [uture molecular-targeted therapies for ovarian cancer, which may lead to
personalized medicine in the near future.
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