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Study on the Mechanism of circ_ UBE2D2/miR-144-3p Regulating the Proliferation,

Apoptosis, Migration and Invasion of Cervical Cancer SiHa Cells

HE Qiaochu*
(Department of Pathology, the Fourth Affiliated Hospital of China Medical University, Shenyang 110032, China)

Abstract The aim of this work is to explore the influence and its possible mechanism of circ UBE2D2/
miR-144-3p molecular axis on the proliferation, apoptosis, migration and invasion of cervical cancer SiHa cells.
si-NC, si-circ UBE2D2, miR-NC, miR-144-3p mimics were transfected into SiHa cells. si-circ BE2D2 and anti-
miR-NC, or si-circ UBE2D2 and anti-miR-144-3p were co-transfected into SiHa cells. The dual luciferase report-
er experiment was used to detect the effect of miR-144-3p overexpression on the luciferase activity of wild-type

vector WT-circ UBE2D2 or mutant vector MUT-circ. UBE2D2. MTT assay, plate colony formation assay, flow
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cytometry, and Transwell assay were used to detect the proliferation, colony formation, apoptosis, migration and
invasion of SiHa cells, respectively. Western blot was used to detect the protein expression of Cleaved-caspase3,
Bax, and Bcl-2. Overexpression of miR-144-3p could reduce the luciferase activity of WT-circ. UBE2D2 (P<0.05)
but not that of MUT-circ UBE2D2. Compared with the si-NC or miR-NC group, the cell proliferation inhibition
rate, apoptosis rate and the protein levels of Cleaved-caspase3, Bax were increased in the si-circ UBE2D2 or
miR-144-3p mimics group (P <0.05), while the number of cell clone formation, migration and invasion cells, and
the protein level of Bcl-2 were decreased (P<0.05). Compared with the si-circ UBE2D2+anti-miR-NC group,
the cell proliferation inhibition rate, apoptosis rate and the protein levels of Cleaved-caspase3, Bax were reduced
(P<0.05) in the si-circ UBE2D2+anti-miR-144-3p group, while the number of cell clone formation, migration
and invasion cells and Bcl-2 protein level were increased (P<0.05). circ BE2D2 interference could inhibit the pro-

liferation, clone formation, migration and invasion, induce cell apoptosis of cervical cancer cells by up-regulating

miR-144-3p.
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Fig.1 Detection of related molecular expression

WT-circ_UBE2D2 5" AACAAACUAGAAAUACUGUA 3’

NERNEEE
miR-144-3p 3 UCAUGUAGUAGAUAUGACAU &'

MUT-circ_UBE2D2 5" AACAAACUAGAACAGGAACG 3’
ARER AN RS EE I VA=V
The red mark represents the mutation site sequence.
E2 circ_UBE2D2FImiR-144-3pfI B4} 575
Fig.2 Complementary sequences of circ_ UBE2D2 and miR-144-3p

Bl niR-NC
1.5- = miR-144-3p
2
=
k3
S 1.0
g
b=
Q
=2
2 0.54 *
S
[}
[
0

WT-circ UBE2D2 MUT-circ_ UBE2D2

#P<0.05, 5miR-NCZ AL .
*P<0.05 compared with miR-NC group.
B3 MRS REBIRE LW

Fig.3 Dual luciferase reporter experiment
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circ. UBE2D2#H 4 K miR-NC4L+ Bel-27 H % ik
IKP35) B 2 PRI (P<0.05)
2.5 circ_UBE2D2F1miR-144-3p%} = 5/ SiHa
T, REMFET

5 si-NCA LL#, si-circ UBE2D2A LR Ji =7 7%
Y £ /> (P<0.05); 5 miR-NCZH %L, miR-144-

3pHiL ¥ S Az 22 41 il H gk /> (P<0.05); 5 si-cire_

UBE2D2+anti-miR-NC# L #5, si-circ. UBE2D2+anti-
miR-144-3pZHiE 5% K 12 22 40 i 4 £ (P<0.05)(
6)-

3 g
circRNAZR 22 1% 6 /M U1 B 1 S h LB AT R

PE, IERTE BT IR R IZWibn 4, BE AR, cir-
cRNAZ 5 5 309 55 22 b e i e AR 1k 7, 36 23 cir-
cRNAF{EJy miRNAFE 5+ Ui 1 RNA(competing
endogenous RNA, ceRNA)M7E & 2% & J& i 2
ORI AR U, cireRNAT @S 5 2 #f
miRNAH B.AE FH T 15 5 20008 20 1 AR P 247 9 N
M2 5 5 8vm KA KR RIERR, IR IGIREIT &
Fg He HEHT I 9T W AT R g 5 0 el

— IGUEE 0 L g RO AL I SRR, cire_
UBE2D2 £ 3L i /i 4 i b ] 8 = 3208, 4l R
1T 9l 55 L g At 555 S 24 1T, {H G T eire_
UBE2D2 5 ‘& 2t i A2 5 Ji& fA R RIATL A A 52 i A7) e
AiiE. AFFREERER, T circ_UBE2D2#KIA



Al 4E: circ UBE2D2/miR-144-3pifi 45 5 300 SiHa g 8 58 A T2 378 AR 22 AL F 72 703

J B S £ G A 2 T v, 4 v v B
BAAR, $275 % circ UBE2D23% ik 7K1 %o} & #5038 4
WAV AT N R B I . R 4R A
FH R A R R S R I, R Al (R e — 2P
% caspase 4k [ N, caspase3 [ b AR AT AR ff
caspase3 i tb 1 il Cleaved-caspase3 2 11 e 12 41 ffy
T Usvl, RS B OR, T circ UBE2D23%
I8 J5 S0 A1 A8 T2 %6 F1 Cleaved-caspase3. Bax
H AT S, Bel-28 AR, $R T4 cire_
UBE2D2% 1A Al 2 i B 50 M 120 AHIE 5T B,
F-# circ_UBE2D23& 1% J5 B #1240 il #% S = 22 4
B /L, $RoR T3 circ. UBE2D23% 3 Al 41 & £
FE AT R 128

B AU A0 L miR-144-3p R L E L, HEIE
Fh = v B AR B 20 40 R 0 B S AT N iE M Y. miR-
144-3p 3 i $E [5] $0 1) ZEB 1777 1 50 By 41 B 0 A8
JEPE Y, miR-144-3p 7t 25 B Wi 40 i R 18 K F
BAR , LRk T i v A 2K B AR 5 T I s 44 P 3 e A7
RGP, A RS R B IR, circ UBE2D2A] 7524
miR-144-3p¥] ceRNA, 275 circ_UBE2D2 ] fig i i
78 4 miR-144-3p[I3E 45 5 1 1M e i3t 5 25098 41 i A=
KRR . A, AR T4 R P7R, miR-144-3pid %
TGS S A A . BT R IR R 2,
FERTEHELR MR T, 4] miR-144-3p T4 W] 55
T circ_UBE2D23R 15 0} £ 2500 40 Jf £ W) 47 A 1
YEM . X4R/R circ. UBE2D2/miR-144-3p7) 1 i £
B B0 A AR K B B A ok R R R L s E
A

2 EFTR , T4k circ. UBE2D23 A A 3B i 12 i3k
miR-144-3p 3 12 1 $ #1] B 25095 240 M 2% 1 AR 1) 2 AT
9, AR HEE SRR T, circ UBE2D2 ] REME
B SRV A (VR T R

SE Wk (References)

[1] SONG T, XU A, ZHANG Z, et al. CircRNA hsa_cir-
cRNA 101996 increases cervical cancer proliferation and inva-
sion through activating TPX2 expression by restraining miR-
8075 [J]. J Cell Physiol, 2019, 234(8): 14296-305.

[2] TANG Q, CHEN Z, ZHAO L, et al. Circular RNA hsa_
circ_0000515 acts as a miR-326 sponge to promote cervical can-
cer progression through up-regulation of ELK1 [J]. Aging, 2019,
11(22): 9982-99.

[3] JIAOJ, ZHANG T, JIAO X, et al. Hsa_circ_0000745 promotes

cervical cancer by increasing cell proliferation, migration, and

(4]

[3]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

invasion [J]. J Cell Physiol, 2020, 235(2): 1287-95.

JIF, DU R, CHEN T, et al. Circular RNA circSLC26A4 acceler-
ates cervical cancer progression via miR-1287-5p/HOXA7 axis
[J]. Mol Ther Nucleic Acids, 2020, 19(1): 413-20.

CHEN R, LIANG F, YAN J, et al. circCDK17 knockdown in-
hibits tumor progression and cell glycolysis by downregulaing
YWHAZ expression through sponging miR-1294 in cervical
cancer [J]. J Ovarian Res, 2022, 15: 15(1): 24.

ZHONG P, GUO A, WANG L, et al. Circular RNA CDKG6 sup-
presses cervical cancer proliferation and metastasis by sponging
miR-449a [J]. Bioengineered, 2022, 13(3): 4885-97.

SHU C, WANG S, HU J, et al. circNDST1 promotes pap-
illary thyroid cancer progression via its interaction with
CSNK2AT to activate the PI3K-Akt pathway and epithelial-
mesenchymal transition [J]. J Endocrinol Invest, 2023,
46(3): 545-57.

LI S, ZHANG H, JIAO Y, et al. Oxymatrine induces anti-tumor
response in cervical cancer by modulating circ_0008460/miR-
197-3p/ribonucleotide reductase subunit M2 (RRM2) [J]. Bioen-
gineered, 2022, 13(5): 12912-26.

JI H, HU N. Circular RNA 0001823 aggravates the growth and
metastasis of the cervical cancer cells through modulating the
microRNA-613/RAB8A axis [J]. Bioengineered, 2022, 13(4):
10335-49.

WANG Y, LI J, DU C, et al. Upregulated circular RNA circ-
UBE2D?2 predicts poor prognosis and promotes breast cancer
progression by sponging miR-1236 and miR-1287 [J]. Transl
Oncol, 2019, 12(10): 1305-13.

WU J, ZHAOYY, LI F, et al. miR-144-3p: a novel tumor suppres-
sor targeting MAPKG®6 in cervical cancer [J]. J Physiol Biochem,
2019, 75(2): 143-52.

LI X, MA N, ZHANG Y, et al. Circular RNA circNRIP1 pro-
motes migration and invasion in cervical cancer by sponging
miR-629-3p and regulating the PTP4A1/ERK1/2 pathway [J].
Cell Death Dis, 2020, 11(5): 399-409.

TIANY, XU Z, FU J. CircularRNA-9119 promotes the prolifera-
tion of cervical cancer cells by sponging miR-126/MDM4 [J].
Mol Cell Biochem, 2020, 470(1/2): 53-62.

ZHANG S, CHEN Z, SUN J, et al. CircRNA hsa_cir-
cRNA_0000069 promotes the proliferation, migration and inva-
sion of cervical cancer through miR-873-5p/TUSC3 axis [J].
Cancer Cell Int, 2020, 20(1): 287-97.

CHEN R, MAO L, SHI R, et al. circRNA MYLK accelerates cer-
vical cancer via up-regulation of RHEB and activation of mTOR
Signaling [J]. Cancer Manag Res, 2020, 12(1): 3611-21.
CHEN'Y, GENG Y, HUANG J, et al. circNEIL3 promotes cervi-
cal cancer cell proliferation by adsorbing miR-137 and upregulat-
ing KLF12 [J]. Cancer Cell Int, 2021, 21(1): 34-44.

HU K, LIU X, L1, et al. Exosomes mediated transfer of circ_
UBE2D2 enhances the resistance of breast cancer to tamoxifen
by binding to miR-200a-3p [J]. Med Sci Monit, 2020, 26(1):
€922253-¢63.

DIAO W, GUO Q, ZHU C, et al. USP18 promotes cell prolifera-
tion and suppressed apoptosis in cervical cancer cells via activat-
ing AKT signaling pathway [J]. BMC Cancer, 2020, 20(1): 741-
52.

JIANG T, CHEN Z H, CHEN Z, et al. SULF2 promotes tumori-



704

)

BRI

[20]

genesis and inhibits apoptosis of cervical cancer cells through the
ERK/AKT signaling pathway [J]. Braz J] Med Biol Res, 2020,
53(2): e8901-11.

MENG Q, ZHANG B, ZHANG Y, et al. Human bone marrow
mesenchymal stem cell-derived extracellular vesicles impede the
progression of cervical cancer via the miR-144-3p/CEPS5S5 path-
way [J]. J Cell Mol Med, 2021, 25(4): 1867-83.

(21]

[22]

GAO ZY, LIU H, ZHANG Z. miR-144-3p increases radiosensi-
bility of gastric cancer cells by targeting inhibition of ZEBI1 [J].
Clin Transl Oncol, 2021, 23(3): 491-500.

SUN N, ZHANG L, ZHANG C, et al. miR-144-3p inhibits cell
proliferation of colorectal cancer cells by targeting BCL6 via
inhibition of Wnt/beta-catenin signaling [J]. Cell Mol Biol Lett,
2020, 25(1): 19-29.



