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Objective: To investigate the effects and mechanism of long non-coding RNA colon cancer-associated
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transcript-1 (ncCRNA CCAT1) on the proliferation and metastasis of lung cancer cells by regulating miR-181a-
Sp. Methods: The expression of CCAT1 and miR-181a-Sp in lung cancer cell lines AS49, PC-9 and H226 and
normal human bronchial epithelial cells 16HBE were detected by gqRT-PCR. The bioinformatics software and dual
luciferase reporter gene were used to detect the targeted regulation of CCAT1 and miR-181a-5p. The lung cancer
cell line with the highest CCAT1 expression was routinely cultured, which was divided into NC group, si-CCAT1
group and si-CCAT1+miR-181a-Sp inhibitor, cells were transfected with blank, CCAT1 siRNA and CCAT1
siRNA+miR-181a-Sp inhibitor, respectively. The expression levels of CCAT1 and miR-181a-Sp in each group were
detected by qRT-PCR. The effects of CCAT1 on the proliferation of cells in each group were detected by MTS
and plate cloning. The effect of CCAT1 on the cell metastasis ability of each group was detected by Transwell.
The activity of the MAPK signaling pathway in the cells of the group was detected by Western blotting. Results:
Compared with 16HBE in normal human bronchial epithelial cells, the expression of CCAT1 was increased in
lung cancer cell lines, and the expression of miR-181a-Sp was decreased in lung cancer cell lines. CCAT1 has the
highest expression in A549 cells. Compared with the NC group, CCAT1 was down-regulated in the si-CCAT1 and
si-CCAT 1+miR-181a-5p inhibitor groups; compared with the si-CCAT1 group, CCAT1 was increased in the si-
CCAT1+miR-181a-5p inhibitor group. compared to the NC group, miR-181a-Sp was increased in the si-CCAT1
and si-CCAT 1+miR-181a-Sp inhibitor groups; compared to the si-CCAT1 group, miR-181a-5p expression was
reduced in the si-CCAT 1+miR-181a-5p inhibitor group. Bioinformatics software and dual luciferase reporter gene
results showed that CCAT1 has a binding site with miR-181a-Sp. Compared with the NC group, the proliferation,
metastasis and MAPK signaling pathways of the si-CCAT1 and si-CCAT 1+miR-181a-5p inhibitor groups were
decreased; compared with the si-CCAT1 group, the cell proliferation, metastasis ability and MAPK signaling
pathway activity of si-CCAT1+miR-181a-Sp inhibitor group were increased. Conclusion: CCAT1 promotes the
proliferation and metastasis of lung cancer cells by regulating miR-181a-Sp. CCAT1 may be a potential target for
the treatment of lung cancer.

lung cancer; long-chain non-coding RNA CCAT1; miR-181a-Sp; proliferation; metastasis
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Figure 4 Effect of CCAT1 regulation of miR-181a-5p on lung cancer cell proliferation ability
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Compared to the si-CCAT1 group, "P<0.05.



3092

Il PR 595 i 2 75, 2020, 40(12) http://Icbl.amegroups.com

's‘ A B
s‘ﬁv g 2 &3 .
B e tse s 088
NC
200
E
=
8]
Fi2
iR

si-CCAT1

. - % 2R v B TR
¢ o{[ PR e

-
. B g M
" b e *Q.}~ .,'. ..“‘
4 Wi, 0“ > J
v - r &

si-CCAT 1+miR-181a-5p inhibitor

Es CCAT1E# miR-181a-SpXt iz 4 A5 5 BE ST ZSMB(HE, X 200)
Figure 5 Effect of CCAT1 regulation of miR-181a-5p on lung cancer cell metastatic capacity (HE, x 200)

ENCH 4L, *P<0.05; Hsi-CCAT14H L%, “P<0.0S.

Compared to the NC group, *P<0.05; Compared to the si-CCAT1 group, ‘P<0.05.

) si-CCAT 1+miR-
NC si-CCAT1  181a-5p inhibitor

MAPK|- -a— o

pMAPK |_ — — |

B [ g e  am—

PERK|— —_— _I

ap— x

pPMEK _ P —I

GAPDH |—

El6 CCAT1{H3EmiR-181a-SpXTMAPKIS S I & R 220
p

. NC
2 si-CCAT1
Ls @@ si-CCAT1+miR-181a-5p inhibitor
]
|
X 1ok
®
=
z 4 - hd
g 05
*

PMAPK PERK PMEK

Figure 6 Effect of CCAT1 regulation of miR-181a-5Sp on MAPK signaling pathway activity

S5NCH LB, *P<0.05; Ssi-CCAT1ZH LA, “P<0.05,

Compared to the NC group, *P<0.05; Compared to the si-CCAT1 group, “P<0.0S.

3 itip

i 9 e 4 BRAE 9 23 S T AR TR AL, R R A R
SET-HY E RN, HT JLAR R H R R i SR
MR AR T FARYIBR . 27 R R SR 56
e Gt )7 J7 AT R il e 36 B BT B, ImAR ok
r TR )R T A ) S B R T S5 T BRI T A
TE IR 7 P R T R Y 2D (ER I R

FARDIER B J5 BRAE L K AR ST 07 F e 148 1636
I7 I 250, BB 1 S A A7 RAIRARARS
T 98 B4 o BLAR 1 R o8 A, AT o
WU AR BRI SER R AEEa R
19 0% PR RN R A R R e IR, AT
A S S I R AL . 50 b — TR 5 R W 5K
E R b | W R R 7 S N o S TS
TR TR TS i i 1) 2 95 HIL T R BE S i g 1) 3



K AHEIESi Y RNA CCAT1 38 18 444 miR-181a-Sp FEHEE A I A R RS A AL I, 4% 3093

T PR H R A

LncRNAJE — REZ P& HE 1 FRNAZ T,
K200 % R, HER B RE 1A
B, AR T Ine RNATE A 28505 Hh i) 6 gt
PER, ALHEJERE O I A5 52 5 P 43 A 408 9 05
SR DL U AT AR i R B AP0 . B0 IncRNARY
FEIR ] LI R kAR AR KRR AR 2 R AR
St R, AT B MOR VAT Y e SCER[S ]9
B A CIncRNA CCAT 1L Z M h &
R A IIEE, fEEE AR T CCATIR
K25 PE S IE A5G, CCAT 1R AR AE 1A P Fi 44 4
A7 00 S0 40 6 54 B RN ) R 2 0 L BRSO
CCAT17E B A UMl e R Rk um, T4k
CCAT 1 W3R 3K W ¥ 40 Il 3 58 Fi= 22 6e J1 ok /b, 4
MR T340 RIS B 2 R . CCAT L7 il i i
HA R FRIBMIE N, JFReugE T R W) Bk
Pt A i i A B ) AR ZE R RS . Xu R
CCAT1/Let-7c/Wntif izf I8 45 i >k ] 42 it o 1~ 41
Hor 3. A IS R CCAT L hn e gk Al /I 4n
it it 4 200 X W40 A T . CCAT L] BB A& IR 7 il
TV TERE 5, ¥ IncRNAs B Z T RE SR 11 14 1)
REJ1, HEMTRSHMEZEITRLS S, M
NI AE A A 2 O B R, RNARE S
FEHLH AL FEVE N miRNATE 5+ N PR ERNA (ceRNA) &
VEVER o S & S IR ATk E AT TS 0 b, Ot
B 1 Nl 65 R 200 Jf 93 PP In e RNVA 22 ] (14 75 45 A
PRI 45 .

FgE R . fEAE /NI MR P, CCATI
H¥%Z5miR-130a-3p M EAEH, 7 miR-130a-
3pMyRIL EARM 25 h e, mikse 7 OWaE . g
SR AT B N R B, CCAT 13438 i 91 4 ¥ miR-
181a-Spfie 7F I 4 i 3 5 . IR FE MR . AL
KM qRT-PCR, % BLTE T 40 e R 1 CCAT 1K
KGN, MimiR-181a-SpfY R IR HIPHl miR-
181a-Sp Y23k AT LL3E i fii 982 4 il th CCAT 19 3%
ik, W CCAT LI &3k aT LASE fin il 98 20 i miR -
181a-Sply ik . HF—2 W0 KB 4 3k H 50 56
BN : CCAT1HE [ P4 miR-181a-Sp, 7B 7E il
HFICCAT178 4 miR-181a-5pficeRNA, A HF5¢" " H4
th: miR-181a-SpR ik S EUMIME LA ke, H
FE B /N 200 it it 95 20 2URT A0 B AR rh R R R AR, R g
miR-181a-Sp I BIILY) J5 AS49 4 My 1) 1 58 FiiE 78
ZFNIH], miR-181a-Sp7EIE /N il 95 b 78 24 41
BT o RS AEY R R R Bon: T
CCAT 11 #1538 3 4% miR- 18 1a- S p 41l 1 it Ji 48 ity
3G 5 R A BE 7 s HUAR T ER A A 2 SRR TR

CCAT 1) 23K 318 i P4 4% miR- 18 1a- 5 p 1 il il 457 21 g
TIMAPK(E 5 B 105 1 . A 2EH A MAPKSS
5 R PR R A A R R R —,
e il b AL TR RS . PR IETY, ceaT 17
T8 1 240 i R R R e v 38 5 BOE MAPKAE 5l
AV O PR A R P 3 A . SRR AR 2R, L, 7E
Jili 46 HH CCAT 178 2y miR-181a-Sp1 ce RN A i J
MAPKA 51 4% 184 555 fil 9o 200 Jid 1) 38 5 P 6 A5 66 0 o

Zi b, AW LB T CCAT LA & o iy 14
WL, BICCAT1/miR-181a-Spkllal fii i 4%
MAPKA5 5 % ok A2 oF 240 M 3G 58 F % 7%, A CCAT1
IR 968 VA 7 AR 1 — 2D PR AL T S g AR

Sk

1. Siegel RL, Miller KD. Cancer statistics, 2019[J]. CA Cancer J Clin,
2019, 69(1): 7-34.

2. Chen W, Sun K, Zheng R, et al. Cancer incidence and mortality in
China, 2014[J]. ChinJ Cancer Res, 2018, 30(1): 1-12.

3.0 L GRS R R L R AU (). Ao R

7 H 309, 2019, 19(65): 243.

XIANG Yong. High-risk factors, treatment and prognosis of lung
malignancies[ J]. World Latest Medicine Information, 2019,
19(65): 243.

4. Guo X. CCAT1: an oncogenic long noncoding RNA in human
cancers| J]. J Cancer Res Clin Oncol, 2017, 143(4): 555-562.

5. HuM, Zhang Q, Tian XH, et al. IncRNA CCAT1 is a biomarker for the
proliferation and drug resistance of esophageal cancer via the miR-143/
PLK1/BUBRI axis[ J]. Mol Carcinog, 2019, 1(1): 1-9.

6. LiY, Zhu G, Ma Y. IncRNA CCAT1 contributes to the growth and
invasion of gastric cancer via targeting miR-219-1[J]. J Cell Biochem,
2019, 120(12): 19457-19468.

7. Shen H, Wang L, XiongJ, et al. Long non-coding RNA CCAT1 promotes
cervical cancer cell proliferation and invasion by regulating the miR-181a-
Sp/MMP14 axis[ J]. Cell Cycle, 2019, 18(10): 1110-1121.

8. Lin H, Cheng W, Yan H. Overexpression of the long noncoding RNA
CCAT1 promotes metastasis via epithelial-to-mesenchymal transition
in lung adenocarcinomal J]. Oncol Lett, 2018, 16(2): 1809-1814.

9.  Xu C, Xiao G, Zhang B, et al. CCAT1 stimulation of the symmetric
division of NSCLC stem cells through activation of the Wnt signalling
cascade[J]. Gene Ther, 2018, 25(1): 4-12.

10. Hu B, Zhang H, Wang Z, et al. LncRNA CCAT1/miR-130a-3p axis
increases cisplatin resistance in non-small-cell lung cancer cell line by
targeting SOX4[ J]. Cancer Biol Ther, 2017, 18(12): 974-983.

11 Eh A, XU, S22, IR n AT = ], th A B2 A5



3094

Il PR 595 i 2 75, 2020, 40(12) http://Icbl.amegroups.com

12.

13.

14.

1S.

16.

B, 2019, 19(26): 77-78.

MA Shumei, LIU Ruijuan, ZHANG Yingying. The epidemiology of
lung cancer[]J]. World Latest Medicine Information, 2019, 19(26):
77-78.

Yoshida K, Takizawa Y, Nishino Y, et al. Association between Family
History of Cancer and Lung Cancer Risk among Japanese Men and
Women[ J]. TohokuJ Exp Med, 2019, 247(2): 99-110.

Knoll M, Lodish HF. Long non-coding RNAs as regulators of the
endocrine system[ J]. Nat Rev Endocrinol, 2015, 11(3): 151-160.

HIH. LocRNATENE P i) 215 R HLRIBTFE (D). At AR
Kef, 2017,

SHEN Xian. Study on the expression and regulation mechanism of
IncRNA in lung cancer[D]. Nanjing: Southeast University, 2017.

Sui J, Xu SY, Han J, et al. Integrated analysis of competing endogenous
RNA network revealing IncRNAs as potential prognostic biomarkers
in human lung squamous cell carcinomal J]. Oncotarget, 2017, 8(39):
65997-66018.

Yu J, Jiang L, Gao Y, et al. LncRNA CCAT1 negatively regulates miR-

A5 A W WAL KAEIRES D RNA CCAT Ll id I miR-
181a-Sp it i 40 A 434 5 AV e B B ML [ 7). 0 PR 55 B2 A,
2020, 40(12): 3087-3094. doi: 10.3978/j.issn.2095-6959.2020.12.001

Cite this article as: MING Mao, OU Zuxiu. Long-chain non-coding RNA
CCAT1 promotes proliferation and metastasis of lung cancer cells via
regulating miR-181a-5p[ J]. Journal of Clinical and Pathological Research,
2020, 40(12): 3087-3094. doi: 10.3978/j.issn.2095-6959.2020.12.001

17.

18.

19.

20.

181a-5p to promote endometrial carcinoma cell proliferation and
migration[J]. Exp Ther Med, 2019, 17(5): 4259-4266.

Cao 'Y, Zhao D, Li P, et al. MicroRNA-181a-5p Impedes IL-17-Induced
Nonsmall Cell Lung Cancer Proliferation and Migration through
Targeting VCAM-1[ J]. Cell Physiol Biochem, 2017, 42(1): 346-356.
VEdit. S ] EEGER-TRIsTER /N e P 3RS E i 245 4L )
(SIS (D). AL st AL a2 A M T R B 52T, 2018,

XU Jing. An in-vitro Study of Acquired Resistance to Irreversible EGFR-
TKIs in Non-small Cell Lung Cancer| J]. Beijing: Beijing Tuberculosis
Thoracic Tumor Institute, 2018.

Gao R, Zhang R, Zhang C, et al. Long noncoding RNA CCAT1
promotes cell proliferation and metastasis in human medulloblastoma
via MAPK pathway[ J]. Tumori, 2018, 104(1): 43-50.

Yang T, Zhai H, Yan R, et al. IncRNA CCAT1 promotes cell
proliferation, migration, and invasion by down-regulation of miR-143
in FTC-133 thyroid carcinoma cell line[ J]. Braz ] Med Biol Res, 2018,
S1(6): €7046.



