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Inhibitory effect of LINC01082 on the proliferation, migration,and invasion of esophageal
squamous cell carcinoma cells by regulating the miR-18a-3p/CADM?2 axis

LI Fang,SONG Ruxin, HE Quanlu
(The Center Laboratory , Changzhi Medical College , Changzhi 046400, China)

Abstract Objective To investigate the effects of LINCO1082 on the proliferation, migration, and invasion of esophageal squamous
cell carcinoma (ESCC) cells by regulating the miR-18a-3p/CADM2 axis. Methods LINC01082,miR-18a-3p,and CADM?2 expressions
in ESCC tissues and adjacent normal tissues were analyzed using the UALCAN database. LINC01082 ,miR-18a-3p,and CADM2 mRNA
expressions in ESCC cells and normal esophageal epithelial cells were measured using real-time quantitative PCR. LINCO1082 was over-
expressed in the ESCC cell line KYSE150,and its effects on the proliferation, migration, and invasion of KYSE150 cells were detected
using the cell counting kit (CCK) -8, plate colony formation, scratch , and Transwell assays. A dual luciferase reporter assay was performed
to detect the interactions between LINCO1082 and miR-18a-3p and between miR-18a-3p and CADM2. Results Compared with those in
the adjacent normal tissues, LINCO1082 and CADM2 expression levels were significantly lower in ESCC tissues, whereas the miR-18a-3p
expression level was significantly higher (P < 0.05). Compared with normal esophageal epithelial cells (SHEE cells), LINCO1082 and
CADM2 mRNA expression levels were significantly decreased in KYSE150 cells,, whereas miR-18a-3p expression level was significantly
increased (P < 0.05). Notably, LINCO1082 overexpression significantly reduced cell proliferation, migration,and invasion abilities of
KYSE150 cells. The results of dual luciferase reporter assay revealed a targeting interaction between LINC0O1082 and miR-18a-3p, as well
as between miR-18a-3p and CADM2. Conclusion LINCO1082 overexpression may inhibit the proliferation, migration,and invasion of
ESCC cells by downregulating miR-18a-3p and promoting CADM?2 expression.
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o 8 A= 7Y (wild type, WT) F1%€ 45 Y (mutant, MUT)
LINCO1082FICADM2 3’ JEFHPEIX. (untranslated region,
UTR) 4540 s BT e DNA B B, 54 B A% B B i b
ZpsiCHECK-2#k 44 rh . 5| 9 J¥ %1] : LINCO1082-WT,
iE 15 -CCGCTCGAGCAAGGCCCGGAGATAGGAC-
3, K [15° -TATGCGGCCGCATAATGCTCAATTTGA
CTTTTCCA-3’ ;LINCO1082-MUT, iE[f1]5° -TCAACCC
AGCACCGAAGAAAAACAAGTGAGCTAAATTATTC
TTCAGC-3", JZ 15 -TTCATTTCAGGCTGAAGAATA
ATTTAGCTCACTTGTTTTTCTTCGGT-3" ; CADM2-
3’ UTR-WT, iE[f]5” - CCGCTCGAGAACGTCCATTAT
ATCCCTTTAGGT-3", JZ [1]5° -TATGCGGCCGCAATG
GTTAAACACGCCAAAA-3’ ;CADM2-3” UTR-MUT,
iE 615" -ATTTACAAATTTTCATTTTGCAGTCGTGTG
GCTGCTTACCTATGT-3’, JZ []5’-TGGCAAACCAAC
ATAGGTAAGCAGCGACACAACTGCAAAATGAAA-
37 JKmiRNA mimicsfIWT/MUT psiCHECK-2 5T
AL 203 TN, 55 YL48 b, $ IR & i i B
RN U3 5 2R G 1 o
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3.0
2.5
2.0
1.59 T

1.0 .
*

0.5

00 + ==
-0.5

FPKM

4 4

-

Normal Stage 1 Stage 2 Stage 3 Stage 4
(n=11)(n=16)(n = 69)(n =49)(n = 8)
TCGA samples A

M, —$HLCADM2 (1 : 1 000) il GAPDH (1 : 5 000)
4 CHFE R, PRI S T (1 2 2 000) FE R
A1 h, FfjE R
14 Geiteeodr

K FH GraphPad Prism 9.08F X BE #4740 1>
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index.html) 7££& FUMIESCCHLINCO1082 mRNAZE ik
IKE, & PAEA A 43 B BYESCCHILINCO1082 mRNA
()7 B KB IKF BR T 05 2 2L, Hoh LESCCH
LINCO01082 mRNAZ A 7K V- b AR T 55 41 41 (P <
0.05, EI1A) i i3 52 PCREIEAE IE # 2% b
F2 41 i AIESCCAH IE P LINCO1082 mRNAZE 1A 5 it
K BECO706 FIKYSE 15041 i ' LINCO108 mRNAZ
KK B L TSHEEZHAE (P < 0.01, E1B) I,
Je B SR B PR R A TR A K Y SE 15041 i
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A,LINCO1082 expression in ESCC tissues; B, LINC0O1082 expression in EC9706,KYSE150,and SHEE cells. FPKM, fragments per kilobase per million

mapped fragment. * P < 0.05 vs. normal tissues; # P < 0.05 vs. SHEE cells.

E1 LINCO10827EESCC4H A F4H At Fh A Rk

Fig.1

2.2 AFRIKLINCO1082%F KYSE 1504 I35 A5 M
T BRVTLINCO1082%] 41 fitd 34 5 RE 7 1) 5% Wil ,
FILH CCK-8 A6 I3 7] 5 1 A 4 7 T B S 36 i) 1ot
FEIKLINCO1082AKYSE 1504 fits i) 184 7 fig /7, &%
K, i FEIKLINCO1082)F LINCO1082 mRNAZ A 7K
S T (P < 0.05, [B12A), KYSE1504H il 7524 48 F11
72 hif A G G R O 38 3 TR (P < 0.01, [B12B) .

LINC01082 expression in ESCC tissues and cells

SRR TR RS 56 25 SR B, i R IALINCO1082)5
FEVETE OB /D (P < 0.01, K2C) . FiRgs
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P
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A, overexpression efficiency of LINCO1082;B, optical density value detected using the CCK-8;C, plate colony formation assay results. *P < 0.05 vs.

pcDNA3.1.

E2 CCK-8F1FHRE &M B LI MKYSE15040 A5 1E 5
Fig.2 Proliferation of KYSE150 cells detected using the CCK-8 and plate colony formation assays

KYSE 1504 Jitd 1) Rl JR #1558 i E R (P < 0.05, [&]
3A) . Transwell SCHG 25 3R I, 1 FRIKLINCO1082)5
KYSE150% i /)5 241 fd it b 25 I (P < 0.01, [&]
3B) . FRSLEG A5 IR, i FRIALINCO1082/5 ESCC
2 M RS FIIR 22 RE T BEAIR
2.4 LINCO10824 it s v A AE {5 B 2 40 #r

1 WFSELINCO10825 7E A /E FH 7 =X, il it Ine-
Locator: long non-coding RNA subcellular localization
predictor® ¥4 (http : //www.csbio.sjtu.edu.cn/bioinf/
IncLocator/) XFLINCO1082F 47 21 g 7 1o U , 4%
KB, LINCO1082 3 2L (v T A . LA B4 RAR,
LINCO1082 7] i 1 5w 4+ P ERNA (competing en-
dogenous RNA , ceRNA) VAL AL R 1T eI A Y
22iK T I, A FHLncBook 2.0\ TargetScan fllmiRDB
AR WLINCO1082 T i ¥ miRN A FITHE 2L K], [H]
At 0 FHUALCANECHE 2 X $EmiRN AR 3 (K] () 22

SRR IEATIGUE A R AFLINCO1082-miR-18a-3p-
CADM21H#z %, LINCO10825miR-18a-3p .miR-18a-
3p5CADM2IW 5 & A s UL (B4, o LINC01082 5
miR-18a-3pMY 45 & [ H HE #-16.80 keal/mol , miR-18a-
3p 5 CADM2I 455 H HH B -13.49 keal/mol
2.5 miR-18a-3pAICADM27EESCCEH 21 F 41 it 7 A
ik

I FHUALCANEE 4 X FESCCHmiR-18a-3p mRNA
FARFEAT T, 45 R R ESCCAL 41 FimiR-18a-3p
mRNAZFRIAKF- i 2 5 TS 8L (P < 0.01, 8] 5A),
AN T6] 73 3 BYESCCZH 21 HmiR-18a-3p mRNAZK 5 7K
V-4 T SR 2L (P < 0.01, KI5B) 3R &t 5
A5 SPCRISUE IE 5 £ 4 b Rz 4 il FIESCCAH g
miR-18a-3p mRNARFILE AL, 4558 B 7R, KYSE150
211 it ' miR-18a-3p mRNAZ 35 /K - i 3 5 TSHEE
4l (P < 0.05, E5C) .
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FI FHUALCANEL 5 5 XS ESCCHICADM2 mRNA
TR 0T, 25 R IR, ESCCA 2 CADM2 mRNA
TR TSR Z (P < 0.01, 8 6A), A [] 5339
(ESCCZH 21 P CADM2 mRNAY -3 26345 K F B 3
KT8 (P <0.05, K6B) i i 5L 5 sPCR
F IR &4 b 40 AIESCCAN i H CADM2 mRNA

24 h

pcDNA3.1-LINCO108

HIZRIRIEN , 459 R, KYSE15020 s - CADM2 mRNA
Fe kK- B K FSHEEA i (P < 0.01, El6C) ik
— A3l 3 Western blotting#6: 1l i1 & A LINCO 1082
KYSE15041 ffl 1 CADM2E 1 #2 ik K, 45 3 % BI,
1 2 IKLINCO1082)5 CADM24E [ % 15 /K S T (]
6D) .
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A, scratch assay ( x 100) ; B, Transwell assay ( x 100) . *P < 0.05 vs. pcDNA3.1.
B3 XIJRFNTranswell LI MKYSE1504MAI TR B LN
Fig.3 Migration and invasion of KYSE150 cells detected using the scratch and Transwell assays

Lincotos2 5 ~cagggetepctgeos AGGGCAGe- >

hsa-miR-182-3p  3'-ggucuuccucgugaalCCCGUCa- s

hsa-miR-18a-3p - 3'-ggucuuecucgugaAUCCCGUca- s

CADM2

5 -attgaagtatccaTAGGGCAca- >

E4 miR-18a-3p5LINCO1082F1CADM2 45 & i &
Fig.4 Binding sites of miR-18a-3p with LINC01082 and CADM2

2.6 KU 4 A JE R SC 56 58 JIELINCO1082
miR-18a-3p . CADM2 /] 14 ] )¢ £

%{FLINCOIO825miR-18a-3p \miR-ISa-3p5
CADM2{ 45 A 4 55, ¥4 BipsiCHECK-2WTHFIMUTZE
A 25 5 I 1 i 2 XU D' 3R S 0 o A e e
LINCO1082-WT293T4H i ', miR-18a-3p mimicZ]
(IR BT ERR (P <0.01) s 7EH Y CADM2- WT
9293 T4 Y, miR-18a-3p mimicZH 175 6 2 il I M
AR (P < 0.05) o HABZA ] LR, 22 % TGt X
(P>0.05) L7,
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(n=12) (n=181) (n=12) (n1=17) (1=76) (n=56) (n=9) )
TCGA samples A TCGA samples B C

A, miR-18a-3p mRNA expression in ESCC tissues; B, miR-18a-3p mRNA expression in ESCC tissues at different stages; C,miR-18a-3p mRNA expres-
sion in KYSE150 and SHEE cells. * P < 0.05 vs. normal tissues; # P < 0.05 vs. SHEE cells.
El5 miR-18a-3pAEESCCAA AN Al gy R %
Fig.5 miR-18a-3p expression in ESCC tissues and cells
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A,CADM2 mRNA expression in ESCC tissues;B,CADM2 mRNA expression in ESCC tissues at different stages; C,CADM2 mRNA expression in

KYSE150 and SHEE cells; D, Western blotting results of CADM2 protein in KYSE150 cells overexpressing LINCO1082. * P < 0.05 vs. normal tissues ; #
P < 0.05 vs. SHEE cells.

E6 CADM27EESCCZH TN fE A AR i%
Fig.6 CADMZ2 expression in ESCC tissues and cells
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Fig.7 Results of dual luciferase reporter gene assay

AHBFSE & B, LINCO10827EESCC4 21 1 41 Jify
(KYSE15040 1) H {33k, & FRIKLINCO1082)5
KYSE15041 i 3458 B4 FIE 284 i &l , X —
4 5L 5 Y ANGEE R SE /N0 B Bt 98 THILINCO10823)
FEIRINE T /N0 B 8 40 R A B T RS IR 2B
FRIIT ST &5 S — 2k, 2 WILINCO 1082 1] REA Jy—Fh 7
(4 ek g 410 1590, I 7T BE RN ESCCIAYT AT AE#I
TF 40 it 53 A, IncRNAE 73 ceRNAHL Hi] 5 miRNAZY
A AR R RN A A A /K-, 28 1 5 1 241
THRE'™ . LINCO10821 ¥ 4 Jfd 5 {37 T 25 5 7w
LINCO10827E 2t i 5 rh A1t 56 43417 , iX F WILINC01082
T RETEESCCANME b A4 5L SR Ja DI RE

A BIF 5 38 2k ) 2% B4 T O 2R 1 LINCO1082-
miR-18a-3p-CADM2 45 il . F )3 511 43 #7 . A FH g
43 M1 . miR-18a-3pFICADM27EESCCZH 2 i 41 i v
() & 1K 43 A1 45 R 2 B, LINCO1082 \miR-18a-3p Al
CADM2 ] REAFTE R 1] 5 7R o WUE G 2 Bl A JE IR 52
¥ iy 37 T LINCO1082 .miR-18a-3pFICADM2IH] i I
RE OGRS

miRNAZ— 8BRS K222 i) N R
PEAE R ASRNA , AR Ay b 92 41 1) DAL 2 3o0ss 1A 5,
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e () 2E R, AR Pyl 200 B A 3 5 B R 28 T
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Sy VAR B TR A b A T, B A AT R

FEMLHIA TR — 28 7 AR FE KL T miR-18a-3p
TEESCCZHZURI At v 1y IR 15 00, 45 R W, miR-
18a-3p 1 REAE W EUE N FIEESCCH AAF1E T, 3k —45
FHmiR-18a-3pfE F A HA LI TR E AL T 5%

BFFE ™ B, CADM2Z—Fh Mg 9 7, 76 L.
FhEEAE il Fk TR A RFSE & BE, CADM27E
ESCCZHZUh 363k .3 R LA_ERFIE 45 51 5 A5
() C ADM2AG N 25 S— 5, F2 B CADM2 0] REAE y Jhfe
I H FAEESCCH R HEME

2% bk, 13 2K LINCO1082 7] LI I ESCCZH
LA 3G TE GBS FIR 2, AL AT A8 238 i miR-18a-
3p/CADM2% SEIL I o AR W55 R 42 P8 ESCCAE 412 W
P A P B AL T8 I S AR Y S 2 2 Ak TR T
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