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Progress in roles of circular RNAs in regulating development and
chemoresistance of ovarian cancer®

Chen Xiao-ying', Ke Yao’, Liu Xia’, Su Yu-ting’, Wang Cong’, Yin Fu-qiang’
(1. School of Preclinical Medicine, 2. Key Laboratory of Longevity and Ageing-Related Disease of Chinese
Ministry of Education, 3. Life Sciences Institute and Key Laboratory of High-Incidence-Tumor Prevention
& Treatment, Guangxi Medical University, Nanning, Guangxi 530021, China)

Abstract: Ovarian cancer is a gynecological malignant tumor with the highest mortality rate. Patients with
ovarian cancer are prone to relapse and death due to chemotherapy resistance, with a five-year survival rate of only
about 40%. Circular RNAs (circRNAs) are single-stranded, covalently closed non-coding RNAs. They are stable and
abundant in the cell nucleus, cell cytoplasm, and body fluids of organisms, and have become a hot topic in the field
of ovarian cancer regulation in recent years. This review systematically summarizes 62 circRNAs associated with the
regulation of ovarian cancer in terms of apoptosis, epithelial-mesenchymal transition, cell cycle, autophagy, and
biomarkers, including 15 circRNAs that are significantly associated with cisplatin and taxane resistance in ovarian
cancer. Additionally, the molecular mechanisms underlying the roles of circRNAs in regulating development and
chemoresistance of ovarian cancer are reviewed from the perspectives of competing endogenous RNA, functional
protein-protein interaction, peptide and protein synthesis, and signaling pathways, so as to provide insights for future
studies on roles of circRNAs in regulating development and chemoresistance of ovarian cancer.
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i ¥~ 1 3'— A it poly (A) 2 B i B4 3 1) 5 3 2
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TRYT AR DG 5 S b S i
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ARHE e ARG HXT cireRNA B TE B AT BEHL il
AT T HEE LI 1) o cireRNA AR 751 4 U5 43 Hy
A 2 T circRNA (exonic circRNA, ecircRNA) . N &
circRNA (circular intronic RNA, ¢iRNA) &AM -
2 T circRNA (exon—intron circRNA, EIciRNA ) , H th
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O W & F X 3K 3l 24k - A0 87 P
+ S ) oAb BE % S A] S 35 42 B i ecireRNA B,
EIciRNA (ILE 1A) ; @& R IK Z) FR AL - S ik 7 BRER
{68 e 125 B 1 DX U B A TR RNA ] 44, P8 o &
R BT 1% IE B ecireRNA 2§ EIiRNA (JLIE] 1B) ; @RNA
2% 4 5 H (RNA binding proteins, RBPs ) KX &l 35 1L
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AJ A5 B 45 Y 1 ecireRNA B¢ EIGiRNA (WL 1C) s @K
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ST S5 B 0 R & 7 mi=GU [ T i 2 3
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1D), b3k 4 L BHL I K B Y cireRNA Hr, Y &
- IC % A R 3K B AL I Y cireRNA S S i (1)
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1.2 circRNA ThREHL &I
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miRNA) % W 7G4 (miRNA response elements, MREs)
(DL 1F) s @5 D Re 8 1 BT AH B AR H L JE B RNA
FUBUE &9 (LR TH) 5 O I 45 ik P #% 5%, ciRNA/
ecircRNA 455 RNA R 45 [ (RNA Pol 11 )/U1 /MZ
Wi 2 H (U1 small nuclear ribonucleoproteins, Ul
snRNP) (UL 1E) ; @ B35 2 ORI 11 5T, BHEAL
il AT U 2 Ay B AZ B AR 1 A 85 (internal ribosome
entry site, IRES) #< fi 14 i A 4 i 14 , No— H 3 i 4
(N6-methyladenosine, m6A) 1] 7& 24 IRES ( L &
16)P7, ik 4 RITBEHLHI | cireRNA 52 4 ceRNA
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AR B D REML
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fie , circ_0000554"" | cire=LNPEP"? FlI circ—FGFR3'"* 4§
151> circRNAs W3 528 94 455 EMT 5% e 20 a3 58 1278
M1 22, cire—CELSR1™ FI cire—ATL2™ £ 6 4
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P 20 G SR A2 I R, HLHL R 238 5 08 Rl
Je FH OGP
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2 V0 A 2 OP BL IR IT SR A AT 2y
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M 42 35 (4l P—glycoprotein , P—gp/ABCB1 ) 1411 il £ fifd
U8 T 25 A0 56 BF 98 R, cire_0000735% 1 cire_
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29a-3p I 475 T, H. cire-FGFR3 1 2 15 5 O 5198
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RhoA ik , I Bz 14 B 595 41 e i it ik Je . 1
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I, B WEAR AT BE A cireRNA I 45 B 55 988 Kz A i
Jed O Jre 1Y R LA 0 B L (S HE— AP O TE IR A
5

BESRE

KL BRGLERT 624 circRNAs 78 5P 8195 & H:
Ak 7 Wi 2 H 0 AR 5T 0E R, & B cireRNA 32 22 3% F
ceRNA 45 F1 5 DI RE 26 11 BAE S 55 B0 598 1 it 245
A I EE S TR R R TR
AHOG, LI K 5 A 45 53R BT nT R R0 440 i ) i B2 kK

circ_

6

- 50 -



&
#
=

B/ae, 45 . FRIR RNA IR 0 S AR 24 PR STk R

Tt |

=z@ |

BB |

R |

e |

RFRAHBIEN AGE-RAGE (SSiBH: |
MR |

TR AR |

MAPK {55588

FERKE

FEE |

PRI |

EGFR BSEBARESIIS AL |
BEREPBAGH |

SR | Y

- Ee |

B |

R |

SMERANK |

e PD-L1 (550K PD-1 B |
FREERT ST |

R |

sl

BT R LRSS iS |
FENSHEEER |

ST FCAMS) |
BT |

cl
2
3
c4
cs
Hfth

=3

T3 B A O, R 75 3l o R 4R AN B S S T
5 B S T 25 60 2 B /b | B O 3 B 1Y
circRNA TF A FRIR AR R o BLAb, cireRNA i 42 B
598 U0 N 58 A2 ot AR T T 245 1 BIF 5 AT Ak A
By BE, K 43 B 5% AN B T 200 M it 24 Th RE WF 9%, R 4T
X AT 25 R AT I T 24 AL (0 DNA B8 2 L
-2 T T AR L ABC O 5 2 25 4 HE i s R
SR NN DR N Ui M D W il S S e S 1|
circRNA Z 5 i 2 B 5L 968 = 401t 25, P, cireRNA
TE O 59 25 98 45 vh 9 AR AT R i — 2P o, B
ST 2 5 N SRR A 25 % 00 5 AL T i 24 0 45
(LA 4B 7R B2 [l 8, A6 32 W RN s b 25 4 O T
43 circRNA 5 51 $U05 85 Tl J5 2 35 A0 ¢, HA R
(B 5% 2 B TP 19 cireRNA ELA B 155 2000032 W A

TR AR S 1 B2 7 TR cireRNA TE A5 35 9 A TR
JO7 7 T S B A S (L

25 bR, cireRNA 7E B 59 K H T 25 98 455 5
T A T B 8, 7 P B2 W R AR
T3 T 4 5 s Bk 8 22 AR LT ) (B 2T 4 i
MRA R ER DS, DLk — 5 3w e 2o ek 7, IRk 55
By PAE gL R R .

& £ X B

[1] XIA C F, DONG X S, LI H, et al. Cancer statistics in China and
United States, 2022: profiles, trends, and determinants[J]. Chin
Med J (Engl), 2022, 135(5): 584-590.

51

1B 1t KOBAS #1#E EE%f 54 4™ circRNAs #E B F 31 TIR B E = AN Th e BB 547

[2] BT, 3R, MIEZ . B R MO0 B 1 2P0 T St R[],
FEIFUR B2 AR, 2021, 31(1): 38-44.

YANG L, XIE H J, LI Y Y, et al. Molecular mechanisms
of
cancer (review)[J]. Oncol Rep, 2022, 47(4): 82.

CORNELISON R, LLANEZA D C, LANDEN C N. Emerging

(3]
platinum-based chemotherapy resistance in ovarian
[4]
therapeutics to overcome chemoresistance in epithelial ovarian
cancer: a mini-review[J]. Int J Mol Sci, 2017, 18(10): 2171.
[5] LI FY, YANG Q W, HE A T, et al. Circular RNAs in cancer:
limitations in functional studies and diagnostic potential[J]. Semin
Cancer Biol, 2021, 75: 49-61.
PETKOVIC S, MULLER S. RNA circularization strategies in
vivo and in vitro[J]. Nucleic Acids Res, 2015, 43(4): 2454-2465.
YANG Y, FAN X J, MAO M W, et al. Extensive translation of
circular RNAs driven by N6-methyladenosine[J]. Cell Res, 2017,
27(5): 626-641.

JIN'Y Q, WANG H. Circ_0078607 inhibits the progression of

(6]

(7]

(8]
ovarian cancer via regulating the miR-32-5p/SIK1 network[J]. J
Ovarian Res, 2022, 15(1): 3.

[9] ZHANG CY, LIU W, LI F, et al. Hsa_circ_0015326 promotes the

proliferation, invasion and migration of ovarian cancer through

miR-127-3p/MYBIJ]. Cancer Manag Res, 2021, 13: 2265-2277.

[10] ZHANG C M, L1Y, ZHAO W C, et al. Circ-PGAMI1 promotes

malignant progression of epithelial ovarian cancer through

regulation of the miR-542-3p/CDCSL/PEAKI1

Cancer Med, 2020, 9(10): 3500-3521.

WANG H, ZHANG X Z, QIAO L J, et al. CircRNA circ_

0000554 promotes ovarian cancer invasion and proliferation by

regulating miR-567[J]. Environ Sci Pollut Res Int, 2022, 29(13):

19072-19080.

[12] WANG W W, ZHANG W W, GUO H J, et al. CircLNPEP

pathway[J].

[11]



EBREAE

i34 %

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

promotes the progression of ovarian cancer through regulating
miR-876-3p/ WNTSA axis[J]. Cell Cycle, 2021, 20(19): 2021-
2039.

ZHOU J, DONG Z N, QIU B Q, et al. CircRNA FGFR3 induces
epithelial-mesenchymal of ovarian

transition cancer

by
regulating miR-29a-3p/E2F1 axis[J]. Aging (Albany NY), 2020,
12(14): 14080-14091.

ZHANG S, CHENG J, QUAN C L, et al. circCELSR1 (hsa_circ_
0063809) contributes to paclitaxel resistance of ovarian cancer
cells by regulating FOXR2 expression via miR-1252[J]. Mol
Ther Nucleic Acids, 2020, 19: 718-730.

YING H Y, ZHAO R P, YU Q Q, et al. CircATL2 enhances
paclitaxel resistance of ovarian cancer via impacting miR-506-3p/
NFIB axis[J]. Drug Dev Res, 2022, 83(2): 512-524.

GAN X L, ZHU H T, JIANG X W, et al. CircMUC16 promotes
autophagy of epithelial ovarian cancer via interaction with
ATG13 and miR-199a[J]. Mol Cancer, 2020, 19(1): 45.

ZHANG Z Q, ZHU H T, HU J G. CircRAB11FIP1 promoted
autophagy flux of ovarian cancer through DSC1 and miR-129[J].
Cell Death Dis, 2021, 12(2): 219.

CAO Y, XIE X, LI M Z, et al. CircHIPK2 contributes to DDP
resistance and malignant behaviors of DDP-resistant ovarian
cancer cells both in vitro and in vivo through circHIPK2/miR-
338-3p/CHTOP ceRNA pathway[J]. Onco Targets Ther, 2021,
14:3151-3165.

LI M, CAI J N, HAN X R, et al. Downregulation of circNRIP1
suppresses the paclitaxel resistance of ovarian cancer via
regulating the miR-211-5p/HOXCS axis[J]. Cancer Manag Res,
2020, 12: 9159-9171.

CHEN Y Y, TAI Y C. Hsa circ_0006404 and hsa_circ_0000735
regulated ovarian cancer response to docetaxel treatment via
regulating p-GP expression[J]. Biochem Genet, 2022, 60(1):
395-414.

ZONG Z H, DU Y P, GUAN X, et al. CircWHSCI1 promotes
ovarian cancer progression by regulating MUCI1 and hTERT
through sponging miR-145 and miR-1182[J]. J Exp Clin Cancer
Res, 2019, 38(1): 437.

GUAN X, ZONG Z H, LIU Y, et al. circPUMI promotes
tumorigenesis and progression of ovarian cancer by sponging
miR-615-5p and miR-6753-5p[J]. Mol Ther Nucleic Acids,
2019, 18: 882-892.

LI H, LUO F, JIANG X Y, et al. CircITGB6 promotes ovarian
cancer cisplatin resistance by resetting tumor-associated
macrophage polarization toward the M2 phenotype[J]. J
Immunother Cancer, 2022, 10(3): €004029.

NING L, LANG J H, WU L Y. Plasma circN4BP2L2 is a
promising novel diagnostic biomarker for epithelial ovarian
cancer[J]. BMC Cancer, 2022, 22(1): 6.

ZHANG F H, XU Y, YE W F, et al. Circular RNA S-7 promotes
ovarian cancer EMT via sponging miR-641 to up-regulate ZEB1

and MDM2[J]. Biosci Rep, 2020, 40(7): BSR20200825.

52

[26]

(27]

[28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

SHENG M, WEI N, YANG H Y, et al. CircRNA UBAP2
promotes the progression of ovarian cancer by sponging
microRNA-144[J]. Eur Rev Med Pharmacol Sci, 2019, 23(17):
7283-7294.

LI M, CHI C, ZHOU L Q, et al. Circular PVT1 regulates cell
proliferation and invasion via miR-149-5p/FOXM]1 axis in
ovarian cancer[J]. J Cancer, 2021, 12(2): 611-621.

WANG W, WANG J S, ZHANG X Z, et al. Serum circSETDB1
is a promising biomarker for predicting response to platinum-
taxane-combined chemotherapy and relapse in high-grade serous
ovarian cancer[J]. Onco Targets Ther, 2019, 12: 7451-7457.

WU M T, QIU Q Z, ZHOU Q, et al. circFBXO7/miR-96-5p/
MTSSI1 axis is an important regulator in the Wnt signaling
pathway in ovarian cancer[J]. Mol Cancer, 2022, 21(1): 137.

WU S G, ZHOU P, CHEN J X, et al. circ-PTK2 (hsa_circ_
0008305) regulates the pathogenic processes of ovarian cancer
via miR-639 and FOXC1 regulatory cascade[J]. Cancer Cell Int,
2021, 21(1): 277.

LUO Y W, GUI R. Circulating exosomal circFoxpl confers
cisplatin resistance in epithelial ovarian cancer cells[J]. J
Gynecol Oncol, 2020, 31(5): €75.

LIU X M, YIN Z P, WU Y J, et al. Circular RNA
lysophosphatidic acid receptor 3 (circ-LPAR3) enhances the
cisplatinresistanceofovariancancer[J]. Bioengineered, 2022, 13(2):
3739-3750.

FU L H, ZHANG D, YI N, et al. Circular RNA circPBX3
promotes cisplatin resistance of ovarian cancer cells via
interacting with IGF2BP2 stabilize ATP7A mRNA
expression[J]. Hum Cell, 2022, 35(5): 1560-1576.

ZHAO Z, JI M, WANG Q Q, et al. Circular RNA Cdrlas

upregulates SCAI to suppress cisplatin resistance in ovarian

to

cancer via miR-1270 suppression[J]. Mol Ther Nucleic Acids,
2019, 18: 24-33.

GUO M, LI S, ZHAO X Y, et al. Knockdown of circular RNA
hsa_circ_0000714 can regulate RAB17 by sponging miR-370-3p
to reduce paclitaxel resistance of ovarian cancer through CDK6/
RB pathway[J]. Onco Targets Ther, 2020, 13: 13211-13224.

XIA B, ZHAO Z T, WU Y N Y, et al. Circular RNA circTNPO3
regulates paclitaxel resistance of ovarian cancer cells by miR-
1299/NEK2 signaling pathway[J]. Mol Ther Nucleic Acids,
2020, 21: 780-791.

ZHENG Y C, LI Z, YANG S Y, et al. CircEXOC6B suppresses
the proliferation and motility and sensitizes ovarian cancer cells
to paclitaxel through miR-376¢-3p/FOX03 axis[J]. Cancer
Biother Radiopharm, 2022, 37(9): 802-814.

DAS T, ANAND U, PANDEY S K, et al. Therapeutic strategies
to overcome taxane resistance in cancer[J]. Drug Resist Updat,
2021, 55: 100754.

CHEN S, WU W, LI Q H, et al. Circ-NOLC1 promotes epithelial
ovarian cancer tumorigenesis and progression by binding ESRP1
and modulating CDK1 and RhoA expression[J]. Cell Death



Ho

B/ae, 45 . FRIR RNA IR 0 S AR 24 PR STk R

[40]

[41]

[42]

[43]

[44]

Discov, 2021, 7(1): 22.

LYUMM, LI X J, SHENYY, et al. CircATRNLI and circZNF608
inhibit ovarian cancer by sequestering miR-152-5p and encoding
protein[J]. Front Genet, 2022, 13: 784089.

XU Q, DENG B, LI M L, et al. circRNA-UBAP2 promotes the
proliferation and inhibits apoptosis of ovarian cancer though
miR-382-5p/PRPFS axis[J]. J Ovarian Res, 2020, 13(1): 81.

AN Q, LIU T, WANG M Y, et al. circKRT7-miR-29a-3p-
COLI1AL1 axis promotes ovarian cancer cell progression[J]. Onco
Targets Ther, 2020, 13: 8963-8976.

LU H, ZHENG G L, GAO X, et al. Propofol suppresses cell
viability, cell cycle progression and motility and induces cell
apoptosis of ovarian cancer cells through suppressing MEK/ERK
signaling via targeting circVPS13C/miR-145 axis[J]. J Ovarian
Res, 2021, 14(1): 30.

WU XY, LIU D Y, WANG S Z, et al. Circ_0007444 inhibits the
progression of ovarian cancer via mediating the miR-570-3p/

PTEN axis[J]. Onco Targets Ther, 2021, 14: 97-110.

53

[46]

[47]

[45] GONG J M, XU X Y, ZHANG X L, et al. Circular RNA-9119

suppresses in ovarian cancer cell viability via targeting the
microRNA-21-5p-PTEN-Akt pathway[J]. Aging (Albany NY),
2020, 12(14): 14314-14328.
LIU M, CAO S Y, GUO Z Y, et al. Roles and mechanisms of
CircRNAs in ovarian cancer[J]. Front Cell Dev Biol, 2022, 10:
1044897.
SILVA V R, NEVES S P, SANTOS L D S, et al. Challenges and
therapeutic opportunities of autophagy in cancer therapy[J].
Cancers (Basel), 2020, 12(11): 3461.

(ZF} i)

A5 AR M/, A, XU, 55 FOIR RNA PR 51 590 B
oAl Ty it 245 6 F 7 R (9. P [ BUAR S 272 2R 0, 2024, 34(6):
46-53.

Cite this article as: CHEN X Y, KE Y, LIU X, et al. Progress in
roles of circular RNAs in regulating development and
chemoresistance of ovarian cancer[J]. China Journal of Modern

Medicine, 2024, 34(6): 46-53.



