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LINCO01140 regulates the proliferation and invasion of esophageal squamous cell
carcinoma Ecal09 cells via miR-452-5p/Wnt/B-catenin axis

GUO Yanli, YIN Qing, HAN Junshu, GUO Wei, SHEN Supeng, LIANG Jia, DONG Zhiming (Hebei Provincial Cancer Institute, the
Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China)

[Abstract] Objective: To investigate the expression of IncRNA LINC01140 in esophageal squamous cell carcinoma (ESCC) tissues
and cell lines, and to explore its effect on the proliferation and invasion of Ecal09 cells as well as the possible molecular mechanism.
Methods: The clinical data of 133 ESCC patients who were treated in the Fourth Hospital of Hebei Medical University from March
2012 to May 2015 and the data of 182 ESCC tissues and 286 normal esophageal mucosa tissues included in GEPIA database, as well as
ESCC cell lines (Kyse150, Ecal09, TE13) were collected for this study. The expression level of LINC01140 in ESCC tissues and cell
lines was detected by qPCR method, and the relationship between its expression level and clinicopathological features as well as the
prognosis of ESCC patients was further analyzed. pcDNA3.1-LINCO01140, negative control (pcDNA3.1-NC) or miR-452-5p mimics
and negative control (miR-NC) were respectively transfected into Ecal09 cells. Then, MTS and Transwell assay were performed to
assess the effect of LINC01140 on proliferation and invasion of transfected cells. The interaction between LINC01140 and miR-452-5p,
as well as the effect of LINC01140 on the activation of Wnt/B-catenin pathway was detected by Dual-luciferase reporter gene assay and
TOP/FOP reporter gene system. Results: The expression of LINC01140 was downregulated in ESCC tissues and cell lines (all P<0.01).
Low expression of LINC01140 was closely correlated with the age, lymph node metastasis, TNM stage and the OS of ESCC patients
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(all P<0.01). Overexpression of LINC01140 significantly reduced the proliferation and invasion ability of Ecal09 cells (all P<0.01).
Mechanistic analysis indicated that LINC01140 affected the activation of Wnt/p-catenin signaling pathway possibly via competitively

sponging miR-452-5p to further regulate the malignant biological behaviors of Ecal09 cells. Conclusion: LINCO01140 affects

proliferation and invasion of ESCC cells via regulating miR-452-5p/Wnt/B-catenin axis. LINC01140 is expected to be a potential target

for the targeted therapy and the molecular marker for the prognosis evaluation of ESCC patients.

[Key words] esophageal squamous cell carcinoma (ESCC); Ecal09 cell; LINC01140; miR-452-5p; Wnt/B-catenin signaling pathway;

proliferation; invasion
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RNA, 77 5] 2l Promega 139 %% 5% 338055 & 146 B 15 4%
RNA ¥ %% 5% it cDNA, F T4l LINC01140. c-Myc-
MMP7.cyclin D1 &5 5 K] % miR-452-5p (3R 1A 7K T,
I UL GAPDH Bl U6 fE AN Z . SIMFHI LK 1.
SN A £ 95 °C AR P 2 min, 95 °CAE 1 30 5,60 °C
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Tab.1 Primer sequences

Primer Sequence
LINCO01140  F:5'-CAGGAGAGACACAGACTTGGGG-3'
R: 5'-CACCCCGAGCGATGGAGTA-3'

c-Myc F: 5'-GGCTCCTGGCAAAAGGTCA-3'
R: 5-CTGCGTAGTTGTGCTGATGT-3'
MMP7 F: 5-GAGTGAGCTACAGTGGGAACA-3'

R: 5'-CTATGACGCGGGAGTTTAACAT-3'
CyclinD1  F: 5-GCTGCGAAGTGGAAACCATC-3'

R: 5'-CCTCCTTCTGCACACATTTGAA-3'
U6 F: 5'-CTCGCTTCGGCAGCACA-3'

R: 5'-AACGCTTCACGAATTTGCGT-3'
GAPDH F: 5'-AGGTGAAGGTCGGAGTCAACG-3'

R: 5'-AGGGGTCATTGATGGCAACA-3'
miR-452-5p 5'- AACUGUUUGCAGAGGAAACUGA-3'

F: Forward primer; R: Reverse primer
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fify 7€ LINCO1140 7 2 i J53 A1 20 B A% I 208 2 A A B o
1.9 %itsa

qPCR.MTS. Transwell S5 523035 5 3 k. K H
SPSS19.0 Gtit 23k A wt S B AT 4 vt o0t Bk
BT R TR, s o, P [R] 22 57 LR F A
STREASSEL e K056, LINCO1140 355 5 H 5 1 R s BE A
TEFI9% 2K R REAS 80 ¢ K 56 L 342 5 Log-Rank 656
T3 LINCO1140 1k % ESCC H34 AE A7 I 5
PL P<0.05 8% P<0.01 £/ 257 B A G # 8 L.

2 # B

2.1 ESCC %% 6915 & 74+

A TR B 133 4] ESCC s v, 5344 80 451
2 534, P AERY 57.6(39~78) % . It BB AR Rl
IR AGAIT RIBOT , B IR SR L2 2.

2.2 ESCC#84 ¥ LINCO1140 /& % &

qPCR 1 45 5 (B 1AL 1B) 7R, BSCC 41 41
LINCO01140 5 ik B B AK T 1F 7 i 41 23 (+=8.742,
P<0.01). 133 % ESCC A2, F 106 i ik i ,
Horp 42 B3R 15 T RIE 50% LA L, 17 511 383K R 1 i
80% (& 1C) . GEPIA ¥ 3 £ 4 4> #r 45 S (& 1D) &
7, ESCC ZH4rh LINCO1140 %3k 2.2 N ifd.

53 HT LINCO1140 3214 5 ESCC & 35 IIfn PR B 4
TERI 2% R &P, LINCO1140 (%15 5 ESCC &3 14
W IR EL 2 e 7% IR TR BE S TNM 43 W35 D1 AH 56 (33
P<0.055 P<0.01,%2).

are



o~ L

SRHEIH, 2 . LINCO1140 3853 miR-452-5p/Wnt/B-catenin #1112 £ & R 40 i 558 Ecal 09 40 M ¥l 5 1= 2% . 903 -
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A: The expression level of LINC01140 in cancer and para-cancer tissues by qPCR; B: The expression of LINC01140 in cancer and $

para-cancer tissues of each ESCC patient; C: The fold change (FC) of LINC01140 expression in cancer tissues compared with

para-cancer tissues; D: Relative expression of LINC01140 in cancer and para-cancer tissues analyzed by GEPIA dataset

1 ESCC R FfE=E4H

200 LINC01140 93235

Fig.1 The expression of LINC01140 in ESCC and para-cancer tissues

#2 ESCCELRH LINCO1140 TRk 5 B H IR R HFIEIFERI X R
Tab.2 Correlation of the expression level of LINC01140 with clinicopathologic features of ESCC patients

Clinicopathological feature n LINCO01140 t P

Age (t/a)
<50 35 4.839+2.716 -2.003 0.047
=50 98 5.910+2.715

Gender
Male 80 5.641+2.786 0.065 0.948
Female 53 5.609+2.710

Histological grade
Well/ Medium 78 5.565+2.595 -0.318 0.751
Poor 55 5.7194£2.968

Lymphatic metastasis
No 31 7.310£2.292 4.122 <0.001
Yes 102 5.118+2.676

Depth of invasion
T1+T2 57 6.559+2.635 3.530 0.001
T3+T4 76 4.930+2.633

TNM stage
[+1I 68 6.395+2.621 3.423 0.001
+1V 65 4.827+2.661
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Fig.2 Effect of LINC01140 expression on the
OS of ESCC patients
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ZHZ1H LINCO140 [0k , B 10 41 355 & 1) ~F 4B A
9%t 1 4 (Pool) «  qPCR 6 I 45 5 (& 3A) &7,
LINCO1140 £ ESCC 41l ig % Kyse150-Ecal09 1 TE13
o R IE K P 14 B E AR T X R 41 (=10.470. 12,815,
9.149, 1 P<0.01) , Jt; A Eca109 4 il o 38 75 7K P e 1%
(=12.815,P<0.01).

#: Yt pcDNA3.1-LINCO01140 Ji5 , 5 pcDNA3.1-NC
Y Lb A, % YL Bcal09 41 i o LINCO1140 f 31K 7K
R T (=14.479, P<0.01 ; & 3B) , 4H Mo 34 54
RE SR PAIK (1,,,=2.765 , P>0.05 ; 1,4,=3.544 , P<0.05 ;
t,,=8.184, P<0.01;t,,,=5.883, P<0.01; /4 3C) , 41l ity
1222 fe 178 B %A% (1,,,=11.186, P<0.01; & 3D) . 4%
JR B, LINCO1140 & 314 7] & 2 F£ 1K Ecal09 4 i
IIG5E 512228877 .

Expression of LINC01140
(2-AAC! )

"P<0.05, “P<0.01 vs pcDNA3.1-NC group
A: Relative expression of LINC01140 in ESCC cell lines detected by qPCR (Pool: Average expression in 10 normal tissues was used as
normal control); B: The transfection efficiency of pcDNA3.1-LINCO01140 detected by qPCR; C: The proliferation of Ecal09 cells was
detected by MTS assay; D: The effect of LINC01140 on invasiveness of Ecal09 cells was detected by Transwell assay (x400)
[E]3 LINC01140 %f Eca109 4RBf13458 & (R 22 K% 00
Fig.3 The effect of LINC01140 on proliferation and invasion of Ecal109 cells

2.5 LINCO01140 ¥z 15 £ & miR-452-5p F F& 1k & &
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LINCO1140 V.2 a5 fr 25 R (B 4A) 2.7, Ecal09
4R LINCO1140 Fik E E 0 T AR . fE2-4A:

WM& B %73 Bt W ik LncBase (http://carolina.imis.athena-
innovation. gr/diana tools/web/index. php? r=Incbasev
2%2Finde) Tl £ miR-452-5p 5 LINCO01140 f¥] 3'UTR
XAFAESE S AL ri (K 4B) . #E D4R 1 LINCO1140 18
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IEARIR B miR-452-5p RIFIHAE AT R, 7EZR T
H Starbase V 3.0(https:/starbase.sysu.edu.cn/) 43 HT i
7~ > miR-452-5p £ & & J h K i& B (& 40) .
LINCO1140 i % i& 7] B & [% X Ecal09 41 Jiig
miR-452-5p ] % ik /K 7 (=5.515,P<0.01; 4D ; fi
miR-452-5p 1 3 i W] I A 52 i LINCO1140 1) 1A

(1=0.541,P>0.05; K 4B) . W % Y & Mg it 5 i [K] 5
U6 4k B (& 4F) B ox , miR-452-5p it % ik B
ik pmirGLO-LINCO1140 ) 5% )6 % i i 1 (6.250,
P<0.01) . 45 5 3% 8, LINCO1140 7] & ] £54
miR-452-5p.

A B C
< O Nucleus a 12 -
= 120 M Cytoplasm w0 ]
S 100 Q10 -
Z g0 UCUUUGCUUGC CAG A S 8 :
% 60 CAG CCU UAAACAGU LINCO01140 g 5
g 40 [T THEETTET (668-683 bp) 5 6 -
'z GUC  GGA  GAAACAGU miR-452-5p = .
g 28 A AAA  GAC A £ 4 : .
g 2 ;
= e W £ 2 =
& g0
Cancer log2 (RPM) Normal log2(RPM)
D E O miR-NC F
[ pcDNA3.1-NC miR-
W pcDNA3.1-LINC01140 B miR-452-5p mimic = s
sk *% 2z
= sof T 2 o 150p T 2 5 —
(=] = <
S 60 ‘% 100 o
& 40 2 2 10
2 2 50 s
g g &
O 20, S 20, 'S
2s —r 2s = 05
g 10 g 19 >
T 05 T 05 s
= = E 0 C 50
Q h Q ;
ﬁ(}“\\b‘ ,A‘D'L'SQ 4&,&5')‘ ® ‘ACQ\\A (&V‘\A ,&,A‘Q‘c
F N RN F it
“P<0.01

A: The subcellular localization of LINC01140 in Ecal09 cells detected by gPCR method; B: The potential binding sites between
LINCO01140 and miR-452-5p was predicted by LncBase; C: The expression of miR-452-5p was predicted in ESCC patients by
StarBase3.0 online tool; D: The regulation of LINC01140 on miR-452-5p expression detected by qPCR method;

E: miR-452-5p mimics had no effect on LINC01140 expression in Ecal09 cells; F: The effect of miR-452-5p
mimics on the luciferase activity of LINC01140 testified by Dual-luciferase reporter assay
4 LINC01140 $8[5145 4 miR-452-5p
Fig.4 Targeted binding between LINC01140 and miR-452-5p

2.6 LINCO1140:@ i3 ¥z miR-452-5p47#) Wnt/B-catenin
1558 3% 09
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Wnt/B-catenin{E Fili% E4E | 151 /> miR-452-5p ¥ R
BB Tz R AE MR R AR R R B AR,
TR T LINCO1140 8 #E 1] miR-452-5p 5
Wi B P A AT BETE . TOP/FOP )t 2R 2 3 [H
RS IN S5 R 2R , miR-452-5p mimic {2 3 1 5% TOP/
FOP % ¢ % B i T (.=-5.902, P<0.01; & 5B) , 1fi
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