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Expression of circ_0000144 in breast cancer and its effect
on the proliferation, migration and invasion ability of breast cancer cells
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Abstract: Objective To explore the expression of circ_0000144 in breast cancer tissues and its effect on the prolifera-
tion, apoptosis, migration and invasion abilities of breast cancer cells. Methods Quantitative real-time polymerase
chain reaction (RT-qPCR) experiments were performed to detect the expression level of circ_0000144 in 49 breast canc-
er tissues and paired paracancerous normal breast tissue specimens and to analyze the relationship between the expression
level of circ_0000144 and the clinicopathological characteristics of breast cancer patients. Normal breast epithelial cells
MCF-10A were used as the control, and circ_0000144 expression was detected in breast cancer cell lines ( T47D,
MCF-7, MDA-MB-231) by RT-qPCR. MCF-7 cells were used as the study object, and the transfected si-circ_0000144
group was set up as the experimental group ( si-circ_0000144 group) , the transfected si-NC group was set as the saline

control group (si-NC group), and a blank control group ( Control group) was set at the same time. The cells were

Y5 H #3:2024-06-02
ESWE WA EE T S RE SR H (24A310010) 381 2 BAEBE AT H-RI 5 H (202410472052)
EIS1EE .22, E-mail:yaoyao-lina@ 163.com



36

Vv
AL

1 K% %2 M (B % i)

*

cultured with conventional medium without any transfection operation. The abilities of cell proliferation, migration and
invasion in breast cancer cells were detected by CCK-8, clone formation assay, flow cytometry, scratch assay and Tran-
swell assay, and the protein expressions of CyclinD1, p21, Bax, Bcl-2, E-cadherin and N-cadherin were detected by
Western blotting. Results The expression of circ_0000144 in breast cancer tissues was significantly elevated compared
with that in normal tissues adjacent to the cancer ( P<0.001) , and was closely positively associated with TNM stage and
lymph node metastasis (P=0.003, P=0.007). The expressions of circ_0000144 were up-regulated in breast cancer cell
lines compared to normal breast epithelial cells MCF-10A ( P<0.001). Compared with the Control group or si-NC
group, the si-Circ_0000144 group showed reduced abilities of proliferate, migrate and invade (all P<0.001) , elevated
apoptosis rate ( both P<0.001), decreased expression levels of CyclinD1, Bcl-2 and N-cadherin proteins (all P<
0.001), and increased expression levels of p21, Bax and E-cadherin proteins (all P<0.001). Conclusion circ_
0000144 is highly expressed in breast cancer tissues and cell lines. Down-regulation of circ_0000144 can hinder breast

cancer cell proliferation, migration and invasion, and promote its apoptosis. circ_0000144 may become a molecular tar-
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get for breast cancer treatment.
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Figure 1

circ_0000144 expression levels in breast cancer tissues and cell lines

A Expression levels of circ_0000144 in breast cancer tissues and adjacent normal tissues ( "P<0.001 vs. adjacent normal
tissues) ; B circ_0000144 expression levels in breast cancer cell lines (¥P<0.001 vs. MCF-10A cells).
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Table 1 Relationship between circ_0000144 expression in breast cancer tissues and clinicopathological features of the patients
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Figure 2 Effect of down-regulated circ_0000144 expression on proliferation of MCF-7 cells in breast cancer

2.5

5 Control 2 5% si-NC 41 %2, si-circ _ 0000144 2

A: Down-regulated circ_0000144 expression decreased the OD values of MCF-7 cells; B: Down-regulated circ_0000144
expression reduced the number of MCF-7 cell clones; C: Down-regulated circ_0000144 expression inhibited the expres-
sion of CyclinD1 protein in MCF-7 cells, but promoted the expression of p21 protein. P<0.001 vs. Control group; *P
0.001 vs. si-NC group.
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Figure 3  Effect of down-regulating circ_0000144 expression on apoptosis of MCF-7 cells in breast cancer
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A: The apoptosis rate of MCF-7 cells increased after down-regulating circ_0000144 expression; B: Down-regulation of
circ_0000144 expression promoted the expression of Bax protein in MCF-7 cells, but inhibited the expression of Bcl-2
protein. "P<0.001 vs. Control group; *P<0.001 vs. si-NC group.
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Figure 4 Effect of down-regulated circ_0000144 expression on migration and invasion of MCF-7 cells in breast cancer

A: Down-regulating circ_0000144 expression decreased the scratch healing rate of MCF-7 cells; B: Down-regulating circ_
0000144 expression decreased the invasion number of MCF-7 cells; C: Down-regulating circ_0000144 expression promo-
ted the expression of E-cadherin protein in MCF-7 cells, but inhibited the expression of N-cadherin protein. P<0.001 vs.
Control group; *P<0.001 vs. si-NC group.

ORI TER R 22, S W0 1 T 0 B B 4 T
PRV IR L LU cire_0000144 (93 155605 55 IF
WAL R E 1, H circ_0000144 725 % 35 B H % 1

i

MEAER Bl v I R R R Y kR PR SS E
9iE R D U AR RO R R R B, S
FiK Y circRNA 2 5 I8 45 98 40 M 1 % o 3=
UL BESY SR cire_0000144 78 FUR 8 i 32
ST, HO R 0 5 BRI KN o B Atk
ELEE RS K B H 55 , BER circ_0000144 1] 1
PRI A A A GRS PR 22 RE ), HAE e JiE 2k
K2 55 HUR IR R B & A & S kAR cire_0000144
16 B R A0 R i e s R AR R T e A

JE 8% | HOL cire_0000144 7] BEAS: (A &1 i b g 40 i
B E FR 78 KA Y b8 A 1 | cire_0000144 {12 1 B
IR B Sk SRR BRI, cire_0000144 it L o
R R IR M ARG R B, ABFSE 1 e R H RT-
qPCR #5149 i 7L B 41409 circ_0000144 1935
ik G R  cire_0000144 75 3L 41 4 i e ik
IR T8 55 18 W FLAR AL 4T cire_0000144 78 FL IR
T A 28 HP 0 Rt B S v T IR LR L B A
IR circ_0000144 AT GEXT LRI Y & A & i 4



K3, 45 circ_0000144 78 LM H R 208 K HORH LRI 4 M B 7 AT 8 RN i 28 18 1 A5 i) 41

HEAEHT

55 IE YRR L, Beb R 40 LA AR 5 R R AT
by, HH B R bR, FL AT JCRR B AR, A T b, 7
i 240 M 4 5 K SR TR R YT R B B
WG @ 1 7 YL cire_0000144 /N4 RNA 23R
SR, TR FUME Y oD i v
GETE BRI AR, T O TR T, R R A
circ_0000144 ] 47 23 BH A5 2L Bt 982 200 e 184 7, 17 2 i
FUIRIEE AR T, #2718 circ_0000144 £ 7] fig i M 3,
g BB I PRIA YT B 40 T-HEhR . A G A 132
ZREHTEE, CyclinD1 S22 #F 40 i 5 1 il G110
] S ARG AE in e 40 i A E R B 1, R
IR TR AT AR AN A R 21 S L A T g 0
B, ] R R A A R A RE ), BE AR
FERI, circ_001988 7 B i 4l 21 P F IR BEAL, i %
ik circ_001988 W] i i+t 4 [1] miR-197-3p /FBXW #i
P45 CyclinD1 ,CCDC6 45 AH & 2 [ By 3R 38, #F 1 #1
il 5 98 Am g T A B R P circ-ZKSCANI
FIE T, Y3t %35 cire-ZKSCANT B, A 58 355 411 1k
miR-1178-3p BYFE IR AL HE p21 AY 238K, i #
il % e 98 20 B 7 A= A R BB RNR 28 fig T, cire-ZK-
SCAN1/miR-1178-3p/ p21 A JB% bt 9 & A= & ML
R RO T Rt AR ST R R, PR
A N I circ_0000144 323k, #1i T CyclinD1
AR EIE p21 BRI, B8 circ_0000144 7]
A 3 R 43 3 B A DG B 11 1 2 A R A1 i 2L 9 240
4%, Bax/Bel-2 Z 54T, 40+ Bel-2
FEIRBE B U 5 Bax (448 08 ToAE T, a0 4 A o
T AR R, T cire_0000144 3k
J&i ,Bel-2 £5 H Rk AR, 11 Bax 85 H Rk T, #2
7~ circ_0000144 W] G 3# iF [8] #2845 Bax/Bcel-2 50
FLER AR T,

0] o2 40 6 1% 3 4R 28 T RRALC s 1) 2
RN A R0 AR 5T 45 B OR, T cire _
0000144 FiAJ5 , FLARIE 40 RIR @& & R R 2B 5
B I FAAEG , 26 B T cire_0000144 % 35 % 1, 1 98 41
WIERS = 28 fE D0 B B0 AR . b B ) Ak
( epithelial-mesenchymal transition, EMT ) J2& i J&i &%
MK 241, E-cadherin #1 N-cadherin & EMT 1
Py B A BEAEAFST K B, cire_0101145
FE AR AL SURT A0 B R R B3Rk 1, R R SR
TR AT AT 40 B985 40 L EMIT o A% 6 10 400 s e o
R 5 cire_0013958 7 B 595 41 SURN 40 g v vy
3K, 38 5 R SR 4 M EMIT s B2, FE T B4 5 1 O
SUIE 20 0 3 A F{R 28 fiE 11 5 cire_0001801 fY i

FEIRAR T 5 ) JiE S5 A0 Y EMT S B2, iff — 25 42
I o9 2 M ) 4R 28 AL 7% | cire_0001801 AJ E i
R BREIR YT 4> F#0bR . A ST R, E-cad-
herin F1 N-cadherin 78 1= 28 7% 7% h A AR I,
E-cadherin 35 T F# 55 0K 25 7] 41 B 2k 25 35 B 3%
INE JeE 20 R B L 28 TR ZB RS (R R o 2 IR v B
128 7 1Y FE B R AE | N-cadherin £ A1 & 5
R AR 2B PR A e AR AR IR, T
circ_0000144 FRiLAEHE T ZL IR 41 il T E-cadherin
FEEMFE L, W T N-cadherin 2 1 1 £ 15, #E/8
circ_0000144 1 BE & 38 13 52 M FL AR 9% 240 il EMT, F
7 434 558 LB 9 AN L ) 32 RS AR 22 BB T

25 FRTR , ABFSEIESE, circ_0000144 fY i 221K
55 FURR I 00 A RN R e B UTAH 5G| cire_0000144
AT RE RN FLIR IR TT B 40 TR R

SEH

[1] Sung H, Ferlay J, Siegel RL, et al. Global cancer statis-
tics 2020. GLOBOCAN estimates of incidence and mor-
tality worldwide for 36 cancers in 185 dountries[ J]. CA
Cancer J Clin, 2021, 71(3) : 209-249.

[2] #AMF, 2, fLE, 4. FOR RNA hsa_circ_0008591

Xof LIRAE A ML A= 0 E AT R [T ] IR R AR 54
(BE2£0R) , 2023, 61(2): 78-87.
DONG Xiangjun, LI Juan, KONG Xue, et al. Effects of
circular RNA hsa_circ_0008591 on tumor biological be-
havior of breast cancer cells[ J]. Journal of Shangdong
University (Health Sciences) , 2023, 61(2) . 78-87.

[3] Wang SY, Fu SQ, Chen Q, et al. Prognostic role of cir-
cular RNAs expression in bladder carcinoma; a meta-anal-
ysis[ J]. Genet Test Mol Biomarkers, 2020, 24 (11):
692-700.

[4] Mi LL, Lei LH, Yin XL, et al. Circ_0000144 functions
as a miR-623 sponge to enhance gastric cancer progression
via up-regulating GPRC5A [ J]. Biosci Rep, 2020, 40
(8): 1-12.

[5] Ji F, Lang C, Gao P, et al Knockdown of Circ_0000144
suppresses cell proliferation, migration and invasion in
gastric cancer via sponging MiR-217[ J]. J Microbiol Bio-
technol, 2021, 31(6) ; 784-793.

[6] Yang B, Wang YW, Zhang K. Interactions between cir-
cRNA and protein in breast cancer[ J]. Gene, 2024, 895
148019. doi: 10.1016/j.gene.2023.148019.

[ 7] Kristensen LS, Jakobsen T, Hager H, et al. The emerging
roles of circRNAs in cancer and oncology [ J]. Nat Rev
Clin Oncol, 2022, 19(3) . 188-206.

[8] Zhang Y, Luo J, Yang W, et al. CircRNAs in colorectal



42 ROk o il (BB % W) 63 & 11
cancer; potential biomarkers and therapeutic targets [ J]. SCANT1 inhibits bladder cancer progression through miR-
Cell Death Dis, 2023, 14 (6): 353. doi: 10. 1038/ 1178-3p/p21 axis and acts as a prognostic factor of
s41419-023-05881-2. recurrence[ J ]. Mol Cancer, 2019, 18(1) : 133. doi:10.

[9] LiJ, Zhang Q, Jiang D, et al. CircRNAs in lung cancer- 1186/512943-019-1060-9.
role and clinical application[ J]. Cancer Lett, 2022, 544. [19] Jia XB, Zhang Q, Xu L, et al. Lotus leaf flavonoids in-
215810. doi; 10.1016/j.canlet.2022.215810. duce apoptosis of human lung cancer A549 cells through

[10] Lu JC, Ma XM, Lin JH, et al. Circ_0020123 increases the ROS/p38 MAPK pathway [ J|. Biol Res, 2021, 54

ZFX expression to facilitate non-small cell lung cancer (1): 7. doi;10.1186/s40659-021-00330-w.

progression by sponging miR-142-3p[ J]. Cancer Manag [20] BRIEGE DS, Z5RE4), XEM, . 45 T SP1 9

Res, 2021, 13(5): 1687-1698. WS PRGSO IR R L[] AR R 224l (227
[11] Fan YX, Shi HY, Hu YL, et al. Circ_0000144 facili- W), 2024, 62(5) ; 89-94.

tates the progression of thyroid cancer via the miR-217/ WEI Yanruoxue, LI Ziqi, LIU Chuncheng, et al. Heter-

AKT3 pathway [ J]. J Gene Med, 2020, 22 (12): ogeneous expression of SP1 in colorectal cancer and its

€3269. doi:10.1002/jgm.3269. clinical significance[ J]. Journal of Shandong University
[12] Wei IM, Wang JM, Gao XB, et al. Identification of dif- (Health Sciences) , 2024, 62(5) ; 89-94.

ferentially expressed circRNAs and a novel hsa _circ _ [21] Si AF, Wang LQ, Miao K, et al. MiR-219 regulates liver

0000144 that promote tumor growth in gastric cancer[ J]. cancer stem cell expansion via E-cadherin pathway [ J ].

Cancer Cell Int, 2019, 19. 268. doi: 10.1186/s12935- Cell Cycle, 2019, 18(24) . 3550-3561.

019-0975-y. [22] Jin JL, Liu H, Jin MS, et al. Silencing of hsa_circ_
[13] Huang WP, Lu YY, Wang F, et al. Downregulation of 0101145 reverses the epithelial-mesenchymal transition in

circular RNA hsa_circ_0000144 inhibits bladder cancer hepatocellular carcinoma via regulation of the miR-548c-

progression via stimulating miR-217 and suppressing 3p/LAMC2 axis[ J]. Aging ( Albany NY), 2020, 12

RUNX2 expression [ J]. Gene, 2018, 678. 337-342. (12) . 11623-11635.

doi;10.1016/j.gene.2018.08.036. [23] Pei C, Wang H, Shi C, et al. CircRNA hsa_ circ_
[14] BART , 2508, 250k, & 1L-37 i 84 LINC01554/ 0013958 may contribute to the development of ovarian

miR-223-3p Hlidiail BP HLIE A0 f A ERR AR 2R T]. cancer by affecting epithelial-mesenchymal transition and

[ e 4Rk 2022, 38(13) : 1607-1613. apoptotic signaling pathways [ J]. J Clin Lab Anal,

HAN Senji, LI Yuan, LI Zhen, et al. IL-37 inhibits pro- 2020, 34(7): €23292. doi: 10.1002/jcla.23292.

liferation, migration and invasion of ovarian cancer cells [24] Chen WL, Jiang L, Wang JS, et al. Circ-0001801 con-

by regulating LINC01554/miR-223-3p axis[ J]. Chinese
Journal of Immunology, 2022, 38(13) . 1607-1613.
Benard O, Qian X, Liang HZ, et al. p21CIP1 promotes
mammary cancer-initiating cells via activation of Wnt/
TCF1/CyclinD1 signaling[ J]. Mol Cancer Res, 2019,
17(7) : 1571-1581.
[16] Dai XL, Guo X, Liu JJ, et al. Circular RNA circ-
GRAMDIB inhibits gastric cancer progression by spon-

[15]

ging miR-130a-3p and regulating PTEN and p21 expres-
sion[ J]. Aging, 2019, 11(21) : 9689-9708.

[17] Sun D, Wang G, Xiao C, et al. Hsa_circ_001988 atten-
uates GC progression in vitro and in vivo via sponging
miR-197-3p[J]. J Cell Physiol, 2021, 236(1) : 612-624.

[ 18] Bi JM, Liu HW, Dong W, et al. Circular RNA circ-ZK-

tributes to cell proliferation, migration, invasion and epi-
thelial to mesenchymal transition (EMT) in glioblastoma
by regulating miR-628-5p/HMGB3 axis [ J]. Eur Rev
Med Pharmacol Sci, 2019, 23(24) . 10874-10885.

[25] skHaEE, EFEHt, XB52, % E-ASA R A NG R e H
i [ J5Rg w4 2k e FLl PR LT Lt P R )R
FEAAR(ASRBRARR) , 2023, 39(1) : 80-83.

ZHANG Yanxia, YAN Yanyan, DENG Liang, et al.
Expression and clinical significance of E-cadherin and
N-cadherin in gastrointestinal stromal tumors[ J]. Journal
of Shanxi Datong University (Natural Science Edition) ,
2023, 39(1): 80-83.

(%% . A8



