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Research progress of relationship between exosomes and drug resistance in ovarian cancer
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[ Abstract |

treatments at present. However, long-term use of chemotherapeutic drugs usually results in drug resistance in ovarian cancer,

Ovarian cancer is the most lethal gynecological malignancy, for which chemotherapy is one of the main

leading to treatment failure and tumor progression, which accounts for the low effectiveness of clinical therapy. The mechanism
of drug resistance and the strategy of prevention or reversal of such resistance have been focal topics in ovarian cancer therapy
researches. Exosomes are small spherical extracellular vesicles secreted by cells with a diameter of 40 ~100 nm. Exosomes
carry a variety of biomolecules (including DNA, non-coding RNA, and proteins) and take part in a variety of physiological and

pathological communications. This article reviews the role and mechanism of exosomes in the development of drug resistance in

ovarian cancer, and aims to provide new insights for the prevention or treatment of drug resistance.

[ Key Words |

O SR g P A B AR B = RO I R o TS
2% » H SR AT E A BHIR 2 3 st
1 S O R 2 R I A i i BT EE . 4xER
TR A A B S T S B3 24 T BRAFAE TN
B 15 J7 RO TR I o ST i it
G s R RE IR R 2 75 20 1 B S0 £ i ]
Wi Wiint O 2K R BIBR I B A T 2 e 8%,
AR ARETE VIR » IR I KR & 3 LS
FLR A 25 W) A AT e R I IR L H T IIR 9T 7
UL IR 8000 Y I HLIE B H X LUEAE S T —
LT I RBURHIZ R AR IR 6000 LA b iR
I3 BB TE— AL YT 5 2 Hh Bk S i e 245 i B
S R I TR 25 4 T 2Ok 245 W Gk X R S
AR MLEA T A 250018 3% 4 A i 3 i 00 1 AL

(Wi BEH] 2019-12-26 [(#ZZHH] 2020-04-01

exosomes; ovarian cancer; drug resistance; mechanism

FEEE RN O SR R O R A A T TR DR
o8 AT S 24 BSR4 XA AL 1 R i A i 24
HOAIL AR A 52t J A AT A AT 5 R A R

AT ARSI F8 A I 98 = T 5 ) R L AE i
TR RN BE 2 B U OGTED . KRR &R
B S UAPAAE S 200 0 1] 45 5 A% 32 19 OC SR A 4, Tie
JEAE AT T I 5 200 i ) s 22 A f YRR 290 e ) T 2 S
A {5 AN o g 14 D RE » 1 TR B T —
KL I 2%, O T LA SE o a4 AR 5
M Pt 200 ML X 245 0 ) SRRV

1 Mk

SMBRE T 20 fiE2D 80 AR BL. I Y
BIEFE A - A 53 WA S A I 4 2o R — b Al i

[E€mB] EFRHRF¥RA4 (8177060582). Supported by National Natural Science Foundation of China (8177060582).

[EE®AN]  JE5EAG. 1. Email: zgnsmmu@163. com

* W {E1EH (Corresponding author). Tel; 021-33189900, E-mail; djxdd@sina. com



MEIGIRE2: 20204E8 452734 45 4 11

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 4 685

B P 2 B 40 S IR A SR Al i S RE . B
LI SRR R R B R R AE IR L PRI R
KK A O R A ET DL BRAN A s I
AR PN () 85 2R A AR RE RS 20 I S NIBMA . ANIBA
JE—FIEAE 40~100 nm Y HA A 9 002 5 Y 4 30
S FLREE LS Fh) 32 2 R W IR XL F 2 04 B BE I 45
FA PN ERAL 5 22 AR 0 1 Ay, R B AR
Wik %R a0 DNA . mRNA ., miRNA | 4% 3 4 74
RNA(IncRNA) K34k RNA (cirRNA) 28114 & i
ARG AR I B AN R LA i gy
AN AR 5 A3 Y 2 A I G A R AL SR
Yris ) B i AR WIS 5 B A% 88 o R T Y 40
LA R BT RE , ERF AL N BREE AR A DA S 4l L
V] P s AT 58 3L » T A1 8 A v AN [ ) P 25 4 ke
TESMIMR R IR AR AP 2EThfe . A, ok i
ZNWFIEH S B SRR S 5 BT R 2 P G
A 53 A0S S BE IR T L R

2 ShRRHINEENAEE LR

KR35 5988 6 97 T B A R AR I R OR Bk
ARIGAST A KR53 B0 590 1 WAL T RCR Bar
H RHAR 7 it 245 5 35000 95 06 2 & Fh I b 5 A A
HOOL . AR OR 2 AT K B, A A ET L E
T R O S R W 2R AT O AR DR B Y kAR R
R EEEEH . AT 3L 2 85, 4 V0 IR
P AR TR K P T A S AR IA AR L 33X S8 S A A T A AR 58
IR (dendritic cells, DO H1EBI 544 TS DC
A 20 JfL . DC 0 &b J& i B A4~ 4% 48 i (peripheral
blood mononuclear cell, PBMC) i 1=, M\ 1 5 2%
IR S ] IS 20 ML A A P g . B S AR A
M H R R IA R miR-222-3p A i 5 B W 40 i & 4=
M2 Rt Ak, M2 R E W 4 i B A 4] Sags 25 | e
HE IR A0 A A 5 A I DI RE L DRIt B S5 s S A A
FEAEH R R IA B miR-222-3p AT DA ] $400 i 56922 1
o AR Bl R SR BE B TR A
5595 T (CTWEAK) A0 34 W 240 i, 7T LA 35 44
5 200 L PAY B W 0 D AR 0 1 R Y miRNA-7 7K
S ST 3 o R AT R AR K RS2 A/ B T B/
41 i AR T 25 I (EGFR/AKT/ERKL/2) {55
300 R P 0 ) B R A L A . I B B A D B
T T LAY 22T R 22— O S0 A M SN MR TE I
5 # 1 & A= ANk e v ke #5 E T2 AR AL
Nakamura %3 32 52 50 50F B 5P 550 40 i 43 106 1)

SN DL A S R ] B2 41 i Chuman peritoneal
mesothelial cells, HPMCs) % 4= 6] 5z 21 Jitd [&] 75 Joi &£
¥ A% ( mesothelial- mesenchymal  transition,
MMT) , fie i B 55 987 40 i 09 5% 7% Fl i 28, 1 Wu
SELOIYIE S B SRR AR I K b iR A S L I 40 i
(tumor associated macrophages, TAM) #} i {4 i
it HAE Y miR-146b-5p 7] P K 40 Jifd i) 12 4%, 48
1By 595 SKOV3 4ff Jig 4 W 14 vT LA 3 £ Bt ot
IncRNA i %% TAM X Fh il 1E . FilE % 5P
TR — R R IS 3F i G 2 R B R
SEEAF EL o = SO SR O S B ) J ok S MAMA S
B A IS TR B 32 42 0 e P e B

3 Sk 5INEEMA R RtE

301 9P R % dm L gk sk ARk B it 453 A 2 A K 0y
ncRNA A5 a2y 5 H AR —4F  OF S8 4 A b
WA R Y miRNA A 2L2 5 H 25 % 4. i 2y
P 5595 20 M A MAA T 38 18 5% 32 miRNA i -5 0 51
FATH 25 (B 1D o A RFFE " & B, B SL95 7 40 Tiif 245
A ZR A2780-CP w1 miR-21-3p (HHE 1] 43 F &
NAV3) I & 523K e T miR-21-3p (1 IH1 B0k
PE A2780 ZHff AT LARES S K AR T 2. i —25 bt
FE 2 B AT 25 20 il A2780-CP m L3 33 3L 43 b
AN AR S ISR T A . A2780 7= AR 2

DAAEWFSE ) 2B . miR-1246 1] LA 3 4 ) 1L
BRILEA Cavl #2235 M i SR A 1 7= A6 Jf 3 5
522 AR 20 ) it/ AT A AR 4 7 B(PDGER) 324
SEOTAM 40 M A G . miR-1246 00 BE & 1k
7 AT LAZE /N R AR i — 2 i B g R,
OISR 40 B miR-1246 W] 1 4 4F T 0 L R 0
Cavl 2 5401 1) 55 78 5 B WF 9T & o0 0
TCGA 445 BAE & B, =435 miR-1246 [F]
BHIRFRIk Cavl (0PSB AT e s ik —
AR ST B, S8 A2 BT 247 O SR 95 20 i S0 8 44
miR-1246 [ 35 W 2 = T 2542 B G0 B 5290 A1 1d
Ao 382X O 9 20 M i 3238 Cavl F anti-miR-
1246 1] L BH I 348 o D1 SR8 4 00 2542 B ) e

Crow S5 BIFST & B, O S8 TR 25 41 g A2780-
CP 7= A (18 SN UAMAC AT R AT BURR 20 L A2780 1Y) 25 4
TR o L 25 . I E ST Kk B K R AN T 2
P S 40 e OVCARILO AP iA 5 85U 41 Jifg A2780
JEREE L [FRERE I A2780 MM 251 . #E—BWF9E &
B TRt 245 248 Hf A7 A AR 5 | S 1) 2 i 0 A4 L T 25 5



686 Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 4

G REESY: 2020 4E 8 A 52748 54 1]

SMAD4 BN AL A K - it 25 PR 240 i i) SMAD4 5
PIRAE G 1 Bz 4 it 18] 52 5t 5% 734k (EMT) 3% — it

miR-21
Stromall cells

Stromall cells’ gyomall cells

Stromall cells

/::’7 cancer cell

& “

g

\‘/ :"P-qP“" P}

J  [P-aP)

QD o
Pt} P-qP! P
\ / LF-q

2.9 @

Drug sensitivity
cancer cell

Drug resistant

L9hRaE R LR P TR AN A 5 5 ST 25
TR B0 ST 2 A T 25 1

Stromall cells

. (&)
',j\ "-‘11? %:;/
— - ~
© © 6 S
O D A
2
TAM
O O TAM
TAM Drug sensitivity

TAM cancer cell

B1 ShidES5EEMANGIRE
AT 24 B S 20 A A AT S 638 miRNAs A5 59 SR 25 s B 0 24 5 508 A M SMBAGE 712 miRNA A S [ J Bl 675 40 e (IS ik
S 5D 15 P T A 91 SR BB RS 2475 C T 24 51 S5 938 J5] Bl R o 200 L 1y S/ 08 PR T 5 228 miRINAs TS 24144 5 D i 25 51 S50 20 g 0 0 Pl 1 e i3

Koy A BT OMIEER A 4D LG T 251

3.2 B RBEHIEFERRORSLS
it 25 Hi . P-gp 8 1 (P-glycoprotein) 2 5 it 4
JRTR 251k AR 9T 2 B2 6. A BFAE A o
HURAMINBIAE W 12 Pgp | H S5 00 dLm it
MR . TSR I (SR AZ I 4 0 Ak B Y
L5 200 M T 24 R R D9 S48 A0 it SRR O SR A B TE
) S35 200 i 245 Ak P B A 2 T E L 4 B 11 A b
PR R A AE (PR B 559 200 Jf R N 0 K ot 8
R dE— 25 B 5E B, B S50 200 M 55 42 B Tif 24 fk
A2780/PTX FIF SN A (A2780/PTX-exosome)
BT E 25 MR 1 P-gp. 1 7E 51 5L A i
A2 B OB R A2780 Sk UE 19 Ah W R (A2780-
exosome) FULTPAE P-gp 8. K1l 245 5P 598 41
TELRE TR S I 1 55 25 ) f R A L 2R AL B 5 R B, 24
VAU AN L Y P-gp R 3k LG, FLXP S AZ BRI it 24
PESRE T 5 fiF. X R WTIH 25 40 i S i i rp i) P-gp B
3 A2780 AR, fLI7 254w HE b An st
3.3 PRBAA MM AR S AT LA
FEPIRE & A R R v R 5 L AE T b R £f
E2 A O e R NS NS s D i o
AL S 5 4 BRI R B . Cho 265 BiF 5T 2 BH
B SEL38 200 i A0 A ELAT 42 A AR A L BT AR 8 e
FE 5 v T 70 S5 T 200 6 1) ek 8 A G 1) L 2T 4 20
J T 1) 43 Ak s 33 2 WL 2T 4 20 i 2 5 20 A i o ik

JBT o 3 320 TS AN B DXL 388 n e AR 28R T . i A
TF5E ) B I B e O 98 SHC VR 1) A1 i A T LA 3 5k
HAEAT 1Y miR-222-3p 3 B 40 i 53 H 8 i 98 A
S L WA Y 0 CTAMD | 322 5 5 200 it IV 254 0 40 i A
557 S W B F-3/15 5 5% 5 X 505 B E
(SOCS3/STATS3) 3 % #H 56 , HA 12 ot b I8 & e 1
YER . Au ZEEOBE 5T K B, 5 5 40 i A1 08 1A m] UK
miRNA-21 % A b9 240 1, i 4 B 708 T B i
K (APAF 1) T 77 A= i 25 M . 4 1 5398 41 B 53 5l
5363k miR-21 MR 235 miR-21 4 IR 6 327 4k 40
A A 1 75 L & B4 638 miR-21 AR {4 4b #1
Je VB9 B 9 20 L EL A S AZ I 24 1

3.4 PR EmAn stk AR M5 T AL w
2 OP L AN AN AR BT LA ZE A Ak TT 25
HAEINHEZG W 53 0 R AR 20 L N B 2 ik B &
SLRERAR . BFTE F T, TiRg 20 M 5 ok 43 0l 114
SR, AT LK S GARIC 1 2 2 L R HE A . 7E
2R e AL Sl ORS RN S(URTIEZE  RURANYEN
(MVB) B I #8 & & 45 P-gp. £ 251t 2540 ¢ 2R
H-1(MRP-1) (LIRS M 24 2 = (BCRP) #1 ATP %%
B (ABCA3) S HFE N IR i s B 1, i 4
a1 i T H A A ) B B R A5 A 8, SRR
MRD-ABC ¥z H . MDR-ABC 0] DL i3 21 it
P25 5% 32 28 PR AL MIVB, 3 338 8 A s A2k 14



hEIGRE2: 20204E 8 H 452748 4

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 4 687

J5 2R 254 AL PN HE 28 L A1 o 5 | kS g 448 i = A Tt
Z5([E 1), Safaei 2579 58 % B, 9 55 i 24 bk
2008/C13 » 5. 25 4fi iy i s 24 P 5 AP IMA A 3 1
YIliia A oG, SHURAHNL 2008 FH L . i 24 D 555
2008/C13 x 5. 25 2t Jfl S Wp 1A B & % 25 9 S HE 2R
1 MRP2, ATP7A. ATP7B M B A M L E A 1
(LAMPL) , T 245 4t i 38 5o HA7 SMHEVE F A S0 s AR oh
HEEAZ AT 25, 2 10 7 A= T 24542k

4 % F

SR Sy 2006 [ 49y o 58 e A B A% 3k 1 0
AR AL bR 1) e A A e 5% R D) [ I A B
SR 25 V5 1) 7= A 3 A b TR A A P AR . —
ELLAK ARSI 25 PEAE 2 B9 849 167 1 ME S AR5
AR S BZ SR . 5P A0 i e R R (R 5
HR R I R o 8 P 8 A T AR A 0 R S R
H ERAE W) 50 7 A AL s AT i 25k . Sh IS AR
2 5P 2517 A AR B 1 73 L] (L dE 1L
BB 25 R RO SN IA A 17 A2 L S UA AR 1 A A4 BB LA
SN NP i it 25 PR o 1 {55l B XA
BRSPS 24 ML) SCE . Al PR L P A R T
B SN IR R S R A W S R DR S 2 B0 S
ST KRS R TR UE T AR AR . XA
TREGIRABIESE A7 B T B3 0] B9 S5 8 3 IR AT
R HER I R I2 B M iR 7 . (EU2 AT DS Ah il
TR-55 1 SRS 24 55 28 BT T2 47 e 1 3 o TR AL AR
ZHNBRZS 55 50 50 T 245 (9 24 B AL 475 A
ORI AE AT B LG W 0 1) S I AR S B LR
TR 25T T A5 AL . S IR 2 55 B0 B it 24 1 14 1%
125 » 371 FLAE B S 1936 97 P B AR G 9 1 A AT
S R4 BN BRI R 9 T e AN R SR AIE TR
R

S Sk

[1] ALEXANDROV L B, NIK-ZAINAL S, WEDGE D C, et al.
Signatures of mutational processes in human cancer [ ] ].
Nature, 2013,500(7463) :415-421.

[27] EL BAIRI K, AMRANI M, KANDHRO A H, et al
Prediction of therapy response in ovarian cancer: where are
we now? [J]. Crit Rev Clin Lab Sci, 2017,54(4) :233-266.

[3] ZHU Z, MU Y, QI C, et al. CYPIB1 enhances the
resistance of epithelial ovarian cancer cells to paclitaxel in vivo
and in vitro[J . Int J] Mol Med, 2015,35(2):340-348.

[4] SHIN D H, KWON G S.
themosensitive gel containing epothilone B and mTOR/Hsp90

Pre-clinical evaluation of a

(5]

L6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

targeted agents in an ovarian tumor model [ J]. J Control
Release, 2017,268.176-183.

STOORVOGEL W, KLEIJMEER M J, GEUZE H J, et al.
The biogenesis and functions of exosomes| ] ]. Traffic, 2002,
3(5):321-330.

ZHANG C, JI Q. YANG Y. et al. Exosome: function and
role in cancer metastasis and drug resistance[ ] ]. Technol
Cancer Res Treat, 2018,17:1533033818763450.

NING K, WANG T, SUN X, et al. UCH-Ll-containing
exosomes mediate chemotherapeutic resistance transfer in
breast cancer[ J]. J Surg Oncol, 2017,115(8):932-940.
PAN B T, TENG K, WU C, et al. Electron microscopic
evidence for externalization of the transferrin receptor in
vesicular form in sheep reticulocytes[ J]. J Cell Biol, 1985,
101(3):942-948.

VAN DER POL E, BOING A N, HARRISON P, et al.
Classification,  functions, and clinical relevance of
extracellular vesicles [J]. Pharmacol Rev, 2012, 64 (3):
676-705.

HE C, ZHENG S, LUO Y, et al. Exosome theranostics:
biology and translational medicine[ J]. Theranostics, 2018,8
(1).:237-255.

KIMY J, YOO SM, PARK H H, et al. Exosomes derived
from human umbilical cord blood mesenchymal stem cells
stimulates rejuvenation of human skin[J]. Biochem Biophys
Res Commun, 2017.493(2):1102-1108.

TAO SC, YUAN T, ZHANG Y L, et al. Exosomes derived
from miR-140-5p-overexpressing human synovial
mesenchymal stem cells enhance cartilage tissue regeneration
and prevent osteoarthritis of the knee in a rat model [ J].
Theranostics, 2017,7(1):180-195.

ZHANG Y, CHOPP M, LIU X S, et al. Exosomes derived
from mesenchymal stromal cells promote axonal growth of
cortical neurons [ J . Mol Neurobiol, 2017, 54 (4 ).
2659-2673.

BECKER A, THAKUR B K, WEISS | M, et al
Extracellular vesicles in cancer: cell-to-cell mediators of
metastasis[J ]. Cancer Cell, 2016,30(6):836-848.

ANDRE MDO R, PEDRO A, LYDEN D. Cancer exosomes
as mediators of drug resistance[ ] |. Methods Mol Biol, 2016,
1395.:229-239.

CHEN F, CHEN J, YANG L, et al. Extracellular vesicle-
packaged HIF-1g-stabilizing IncRNA from tumour-associated
macrophages regulates aerobic glycolysis of breast cancer cells
[J]. Nat Cell Biol, 2019,21(4):498-510.

PENG P, YAN Y, KENG S. Exosomes in the ascites of
ovarian cancer patients: origin and effects on anti-tumor
immunity[J]. Oncol Rep, 2011,25(3):749-762.

HU Y, LI D, WU A, et al. TWEAK-stimulated

macrophages inhibit metastasis of epithelial ovarian cancer via

exosomal shuttling of microRNA[]J]. Cancer Lett, 2017,



688

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 4

G REESY: 2020 4E 8 A 52748 54 1]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

393:60-67.
NAKAMURA K. SAWADA K. KINOSE Y. et al
Exosomes promote ovarian cancer cell invasion through
transfer of CD44 to peritoneal mesothelial cells[J]. Mol
Cancer Res, 2017,15(1).:78-92.

WU Q, WU X, YING X, et al. Suppression of endothelial
cell migration by tumor associated macrophage-derived
exosomes is reversed by epithelial ovarian cancer exosomal
IncRNA[J]. Cancer Cell Int, 2017,17.62.

YI H, YE J. YANG X M, et al. High-grade ovarian cancer
secreting effective exosomes in tumor angiogenesis[ J]. Int J
Clin Exp Pathol, 2015,8(5):5062-5070.

ENRIQUEZ V A, CLEYS E R, DA SILVEIRA ] C, et al.
High LIN28A expressing ovarian cancer cells secrete
exosomes that induce invasion and migration in HEK293 cells
[J]. Biomed Res Int, 2015,2015:701390.

BROWN R, CURRY E, MAGNANI L, et al
epigenetic states and acquired drug resistance in cancer[ J].
Nat Rev Cancer, 2014,14(11).747-753.

PINK R C, SAMUEL P, MASSA D, et al. The passenger

miR-21-3p,

Poised

strand, plays a role in mediating cisplatin
resistance in ovarian cancer cells[J]. Gynecol Oncol, 2015,
137(1):143-151.

KANLIKILICER P, BAYRAKTAR R, DENIZLI M, et al.
Exosomal miRNA confers chemo resistance wia targeting
Cavl/p-gp/M2-type macrophage axis in ovarian cancer| ] ].
EbioMedicine, 2018,38:100-112.

CROW J, ATAY S, BANSKOTA S, et al. Exosomes as

[27]

(28]

[29]

[30]

[31]

[32]

mediators of platinum resistance in ovarian cancer [ ] J.
Oncotarget, 2017,8(7):11917-11936.

ZHANG F F, ZHU Y F. ZHAO Q N, et al. Microvesicles
mediate transfer of P-glycoprotein to paclitaxel-sensitive
A2780 human ovarian cancer cells, conferring paclitaxel-
resistance[ J |. Eur J Pharmacol, 2014,738.83-90.

CHO J A, PARK H, LIM E H, et al

Exosomes from

ovarian cancer cells induce adipose tissue-derived
mesenchymal stem cells to acquire the physical and functional
characteristics of tumor-supporting myofibroblasts [ ] ].
Gynecol Oncol, 2011,123(2):379-386.

YING X, WU Q, WU X, et al. Epithelial ovarian cancer-
secreted exosomal miR-222-3p induces polarization of tumor-
associated macrophages [ ] ]. Oncotarget, 2016, 7 (28):
43076-43087.

AU YEUNG C L, CON N, TSURUGA T, et al. Exosomal
transfer of stroma-derived miR21 confers paclitaxel resistance
in ovarian cancer cells through targeting APAF1[]J]. Nat
Commun, 2016,7:11150.

SHARMA A. Chemoresistance in cancer cells: exosomes as
potential regulators of therapeutic tumor heterogeneity[ ] ].
Nanomedicine (Lond), 2017,12(17):2137-2148.

SAFAEI R, LARSON B J, CHENG T C, et al. Abnormal
lysosomal trafficking and enhanced exosomal export of
cisplatin in drug-resistant human ovarian carcinoma cells[ ] ].

Mol Cancer Ther, 2005,4(10):1595-1604.
[(Ax#HkE\E] Bk, HEE



