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MRy EH AR LK GES] miefe A F 5% SNU-1,AGS HS-746T #mfit % P IncRNA CEBPA-AS1 . miR-455-3p #9 & A &, si-NC,
si-lncRNA CEBPA-AS1 .miR-NC,miR-455-3p mimics,si-IncRNA CEBPA-AS1 5 anti-miR-NC,si-IncRNA CEBPA-AS1 %5 an-
ti-miR-455-3p 4% 46 £ SNU-1 @it (5 3|4~ % 4 si-NC 41 .si-IncRNA CEBPA-AS1 28 .miR-NC %1 .miR-455-3p 21 .si-IncRNA
CEBPA-AS1+anti-miR-NC Zi#e si-lncRNA CEBPA-ASI1+anti-miR-455-3p £0) /& ,MTT 235 P48 5%, 1575 mx, 52 B 2~ 5 4 0] 4 B3
TR R IET AR A1, Transwell s & 52 3b40-) 4m 0L 3T 4% BAZ A8 77, iﬂ\%fo?‘&&%&ﬁ‘%[ﬁ FE ¥l qRT-PCR 52 B 344E IncRNA CEB-
PA-AS1 5 miR-455-3p #9¥#e. @32 % % , Western blot 4 MMP2 MMP9 & & kA H oL, &R 5B Fa s, FRAs b
IncRNA CEBPA-AS] # & ik % 2.3 7t &, miR-455-3p 04 ik R HMAK, ZF A it FEL (3 P<0.05), 5 GESI @i,
SNU-1.AGS . HS-746T 4@+ IncRNA CEBPA-AS] #9 #.i% % 2 %4 &, miR-455-3p ¢4 % ik 8 % ¥ KAk, 3 P SNU-1 @m ¢4 IncR-
NA CEBPA-AS] 2k %% 5, £ 7 A H %t 3 &L (3% P<0.05). 5 si-NC £ 1b45 , si-IncRNA CEBPA-AS1 48 4m i 7& ) KAk, , 4m L,
T R AR IR Y, MMP2 MMP9 & & & ik K 4K, £ 738 %it 3 & L(P<0.05), 5 miR-NC 2845,
miR-455-3p 4840 JL & 7y Ak, , 2m RO F T TY R B L 3T 45 A & m IS0, Y, MMP2 MMIP9 & & A 3K K- Ak, £ -3 o3t 5 & 3L
(P<<0.05), IncRNA CEBPA-AS1 ¥ ¥z 45 4 miR-455-3p, 5F T #i #84% miR-455-3p #9 &k &, 5 si-IncRNA CEBPA-ASI+an-
ti-miR-NC 28 3t 4%, si-IncRNA CEBPA-AS1+anti-miR-455-3p 48 48 it & 1 7+ 35, 40 B0 FL T 70 a4 L 3T 45 R A% 42 tm Je 4038 %, MMP2 |
MMP9 & & &k K-F 7+, 27 ¥4 %5 F X (P<0.05), 45i8: T4k IncRNA CEBPA-AS] 4 iA 7 i it ¥ 845 miR-455-3p &
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ABSTRACT Objective: To explore the effect of IncRNA CEBPA-ASI1 on the biological behavior of gastric cancer cells and its pos-
sible mechanism. Methods: qRT-PCR was used to detect the expression levels of IncRNA CEBPA-AS1 and miR-455-3p in gastric cancer
tissues, adjacent tissues, normal human gastric epithelial GES1 cells and human gastric cancer cell lines SNU-1, AGS and HS-746T.
After si-NC, si-IncRNA CEBPA-AS1, miR-NC, miR-455-3p mimics, si-lncRNA CEBPA-AS1 and anti-miR-NC, si-IncRNA CEB-
PA-AS1 and anti-miR-455-3p were respectively transfected into SNU-1 cells (which were respectively named as si-NC group, si-lncRNA
CEBPA-ASI group, miR-NC group, miR-455-3p group, si-IncRNA CEBPA-AS1+anti-miR-NC group and si-lncRNA CEBPA-AS1+anti-
miR-455-3p group), the MTT experiment and the plate clone formation experiment were used to detect cell proliferation and clone for-
mation ability, the Transwell chamber experiment was used to detect cell migration and invasion ability, the dual-luciferase reporter assay
and qRT-PCR experiment were used to verify the targeted regulation relationship between IncRNA CEBPA-AS1 and miR-455-3p, the
Western blot method was used to detect the protein expression of MMP2 and MMP9. Results: Compared with adjacent tissues, the
expression of IncRNA CEBPA-AS] in gastric cancer tissues was significantly increased, while the expression of miR-455-3p was signifi-

cantly decreased, and the differences were statistically significant (P<0.05). Compared with GES1 cells, the expression of IncRNA CEB-
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PA-AS1 in SNU-1, AGS, HS-746T cells was significantly increased, the expression of miR-455-3p was significantly decreased, while the
expression of IncRNA CEBPA-ASI1 in SNU-1 cells was the highest, and the differences were statistically significant (P<0.05). Compared
with the si-NC group, the cell viability, the number of cell clone formation, migration and invasion, and the protein expression levels of
MMP2 and MMP9 in the si-IncRNA CEBPA-ASI1 group were significantly decreased, and the differences were statistically significant
(P<0.05). Compared with the miR-NC group, the cell viability, the number of cell clone formation, migration and invasion, and the pro-
tein expression levels of MMP2 and MMP9 in the miR-455-3p group were significantly decreased, and the differences were statistically
significant (P<0.05). IncRNA CEBPA-ASI could target miR-455-3p and negatively regulate the expression of miR-455-3p. Compared
with the si-IncRNA CEBPA-AS1+anti-miR-NC group, the cell viability, the number of cell clone formation, migration and invasion, and
the protein expression levels of MMP2 and MMP9 in the si-lncRNA CEBPA-AS1+anti-miR-455-3p group were significantly increased,
and the differences were statistically significant (P<0.05). Conclusion: Interference of the expression of IncRNA CEBPA-ASI1 could in-

hibit the proliferation, clone formation, migration and invasion of gastric cancer cells through targeted regulating of miR-455-3p.
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K4EJE 9IS RNA (Long non-coding RNA , IncRNA ) &—2%&
K EALE 200-100000 nt 2 [8] (W AESRES RNA 70T, FEIEFTE SR
AR R S R M E AR, nr s E A TR
YIS 5 BRI R kA kR, LRk R 5 B im AT
B RN A O, UL AT R T IEAR B TS
SR AE A B TR IR T 0T R S

H 5T &I, IncRNA CEBPA-AS1 1 B J8 4 it P 155 2235
I B 20 AR 7 - 0 S 4 O T DA T O e A M S AT
Sy B, FRATE AW E B TN & B, IncRNA CEBPA-AS] 5
miR-455-3p FEAELE G008 . B R R, miR-455-3p i ik
A REIE A Wt/ 1% PR ) (B-catenin )5 58 {2 2E AR
YT PP A0 IR RS B A2 28 9, BT RAFRATTHEN , IncRNA
CEBPA-AS1 [ 38 17 #¢ 1] #8425 miR-455-3p 4k i 6 35 5 s 40
MR AEDIEAT o DRIER AT R S g IR an R

1 pHR 5 07

L1 ##E5iRF

PEHL 2019 4F 1 H & 2020 4F 3 A fEARBE 32 HRRIAA
[ 42 ) B F R 4, e 55 22 48], 2 20 4], 47 % 55-69
% CERAERS(62.742 4.31) %, ¥ B A A s H LU
5 cm Ab B3R 55 AL SR AR AT A A 1 mm® /NS BT RNA £
PR SR G B TR A PR AR I 2 RNA Jipf 4 8URA
R BT T . AR S AR B I i, T
B AME R

IEH# N H B GES1 RN 18 # SNU-1,AGS \HS-746T 4
M R0 B i IR A4 ; Trizol 37 . Lipofectamine 2000 4
[ Invitrogen 23] 7™ i 5 S % SRR 5 96 i PCR AN
Jb 5 K AR A= A2 W 77l s IncRNA CEBPA-AST /M3 F T4

RNA (si-IncRNA CEBPA-AS1) & H ¥ 1 % B (si-NC),
miR-455-3p ZLA% T BRI (miR-455-3p mimics ) 5z {144 %) g
mimic NC J#31| (miR-NC ) \miR-455-3p ¢ -4 SEAZ A A i 57
(anti-miR-455-3p ) J H J1 44 %F FE (anti-miR-NC ) >y ]~ Bt 1 A4
YN TE 72 s peDNA 384K 5 IncRNA CEBPA-AS] i F ik &
(pcDNA-IncRNA CEBPA-AS1) H [ ¥§ i 554 )/ w6 7= i
MTT &5  Transwell /NE Matrigel 3% 5 i A 65T K€ 540 #H)
TP RBTA MMP2 MMP9 4K 5 4 36 [ Abcam /A H]
T

1.2 ik

1.2.1 #MBa¥Es:  GESI.SNU-1.AGS HS-746T 4Hfts5: T2
A 10% i 4 1% 100 U/mL 5 3 & 5 100 wg/mL 4% 5 % 1Y
DMEM #5532 5607, T 37°C MR FHAEL 5% CO, BRI 1%,
RRA A KRl A B TR 3] 80%IHB A5 35% ] 7520

1.2.2 qRT-PCR # il IncRNA CEBPA-AS1.miR-455-3p [ &%
KE MBS, BEAL 44 GESI SNU-1 AGS,
HS-746T 41 ffi o 43 5 A A Trizol i3] ,4°C 444 F £ 12000
r/min Z5.0 1 min, K ANAE7 R, 7 E3E, A 1 mL
T5% T, Fo4r Pk RNA UIUE , B /5 2 EAN I P 1) 5 RNA, IF:
RSN E RNA VR, UGS R 5% g DNA
Buffer 2 pL,10* King RT Buffer 2 pL,FastKing RT Enzyme
Mix 1 wL,FQ-RT Primer Mix 2 wL,RNA (2 pg),RNase-Free
ddH,0 #M R ZR F 20 wLo S 5544:42°C 15 min, 95°C 3 min,
RNA [ #5574 5 cDNA, LJ ¢cDNA 2 pL #£47 qRT-PCR JZ Jij ,
Fie B it PCRAKHI G BCHI SR R o OB 554 : 95°C AR
P 2 min, 95°CAM: 30s,60°Ci k& 30s,72°CHEfH 30s, 340 ¥k
PER (SHEEE Ry 36 OGS ). F 2 @ 364001155 IncRNA
CEBPA-AS1( L) B-actin 2y NS 3L ) Al miR-455-3p (L) U6 K
WS IR ) AT Rk H

123 SEE&4Y4H ARE SNU-1.AGS HS-746T 4ififi 1 IncRNA
CEBPA-AS1 ByZik1EL, #4E SNU-1 410 & FIa 2505 .
BRGS0 A: K 1) SNU-1 4t Jfd #e FE BgfLL 5000 A~ 4 25 5 42270 T 96
FUAR, I R A4 Y e R 43 ) 4% si-NC si-IncRNA CEB-
PA-AS1 miR-NC miR-455-3p mimics,si-lncRNA CEBPA-AS1
5 anti-miR-NC . si-IncRNA CEBPA-AS1 5 anti-miR-455-3p %%
YuZE SNU-1 4iffd, Z3%1iCH si-NC 41 .si-IncRNA CEBPA-ASI
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24 .miR-NC 2§ .miR-455-3p 4 .si-lIncRNA CEBPA-AS1+an-
ti-miR-NC 2 . si-IncRNA CEBPA-AS1+anti-miR-455-3p 4 . [7]

AP TR 5 2 1 SNU-1 4iffeie >k NC 4.,

1 51455

Table 1 Primer sequence

Names Forward primer Reverse primer
IncRNA CEBPA-AS1 5-GCTTCGTTTTCGGTCCAGA-3' 5'-CCCTCCACAGGTGAATGCTAT-3'
B-actin 5“TGCTGTCCCTGTATGCCTCT-3' 5“TGATGTCACGCACGATTT-3'
miR-455-3p 5'-GAACTGCAGTCCATGGGCATA-3' 5'-GCAGGGTCCGAGGTATTC-3'
U6 5-ATTGGAACGATACAGAGAAGATT-3' 5'-GGAACGCTTCACGAATTTG-3'

12.4 MTT &N ZHARIE5E  FF 4541 SNU-1 J0 i 48 % 50
1x 10* A~ /mL, B S48 T 96 FLAR (100 L/ FL), FREFEAA N BT
F% 24 h, BALINA MTT %K 20 L, 4R2205E 4 h J5 7 LN,
FFLINA 150 WL DMSO, = S WEE 5 min, FEEAR (SR
K 490 nm ZRMIBOLEEE(AE) . B4 3 2L, LI EE 31K,
1.2.5 T4k 58 B2 2 A SS 06 46 1 24 Ffn 52 B2 2 7K B 45 Al
SNU-1 ZHAE3ERN % 6 Ll (500 4~/ FL), 53 14 d FshsE
55, 4%Z T EEE E 30 min, SR /5 F 0.5%%Y i 52 gt i
4,15 min, SR 25 8 /KB BT, WA FIHA |, > 50 A~
MAEAIEETE N 1A TikE , BT L s
1.2.6 Transwell LIGHRMMETEBERE THLK. K
ZH SNU-1 4fiffE(5% 10* A~ /mL)EEFPF/NE R L%, AL 200 pL,
B T EIMASH 10%R5 E MR, TRFMNEE
24 h JFHGE /NG H PBS BEIJG 4351 F Z2 5 T B 1 2 20 min,
PRI 0.1%45 Fh 8 L L G4 4 15 min, 200 15 b fuss BEALE Y
5 MEFIRER , THECTE R A5

12225255 - i £ Matrigel B 5t AR BEMR (T0¥2 15 95 1 : Ma
trigel FEFTE =1:6), K Matrigel FL 5T A BERAL IR AEFL 40 wLjin
NINER LZ, FRIFHNEE 5h, 5Lt A R
127 WRFAEBER S ERE LGN IncRNA CEBPA-AS1 5
miR-455-3p WL E X R >R Starbase ZdE & #iill IncRNA
CEBPA-AS1 il miR-455-3p HIZ5 G 1 o R FHHER 5E i 2 A8 47
RREAFLEAALT, 53 BN A TR W2 6 15 sk 2 AR (M 25 5 07 1
F Bt vife % pmirGLO #5440, #4 # B 4= % 3% {& IncRNA CEB-
PA-AS1-WT 552257 {& IncRNA CEBPA-AS1-MUT, /5 F|
FHRE A5 e B AR 43 51K miR-NC 5 miR-455-3p mimics 5
IncRNA CEBPA-AS1-WT % IncRNA CEBPA-AS1-MUT 43 4l
i gLz SNU-1 Z40f, 4k 2 FEEFRAE NS 48 h JR e 4hi e,
PRI FIE A SO CE BRI , WS 5 R A G = I 4340
AR5 R A P

F BRI % Y B R 43 51 4% si-NC si-IncRNA CEB-
PA-AS1.pcDNA pcDNA-IncRNA CEBPA-AS1 #% 4t %8 SNU-1
Y, HigE 48 h 5 WA A M SR AT QRT-PCR i A I 4 ffd v
IncRNA CEBPA-AS1 miR-455-3p [{) ik &,

1.2.8 Western blot #ill MMP2 MMP9 E R %%  J] RIPA %!
TR VK b 2474541 SNU-1 2 30 min, $E B4R H o 7]
FEEIRE S I FARZE R, oKV 5 min B 1AM, DI
fL 30 pg S HAEMIEAT 10% SDS-PAGE ik, K5 % 8 H %k
e #4 2 PVDF Ji& I, PVDF & T3P -h &0 1 h, TBST
BRI N AR B4 1 55 T 42 J 4K 1l 2 (matrix metallopepti-
dase 2,MMP2) (1:800) . MMP9 (1:800) ,B-actin ( 1:2000) HT {4 ,
4CHFF I . TBST YRR A SR B (1:5000) , %5 TR
A Lh, i ECL %525 H Image] # 4R 53Hi 45 25 K BEAA

1.3 GEitEaH

K SPSS 21.0 Geit2# i Wikl . AF A IER A bt
FORILL (3t s) 7R 550215 B4 21 IncRNA CEBPA-AS]
B, miR-455-3p FIAFEBLAY LESR IR ¢ 56, ERDXT Bkt
PIZE ] L3R P REAS € KK, Z2 4 8] LU A8ER: FH AL PR 36y 22
S Hr (A B PP HL R ] LSD-t £ 46 ), LA P<<0.05 Ry 22 B
et X

2 R

21 EEEEEALREEHAL R IncRNA CEBPA-AS] #
miR-455-3p Rik{HHR

K gRT-PCR 46 1 5 98 40 27 5 9 55 4L 20 IncRNA
CEBPA-AS1 miR-455-3p ik it , 455 R, 555 414Uk
B, B4 2 IncRNA CEBPA-AS] 1 ik 1t W & 7t &,
miR-455-3p {RikE W EREL, 22 R A 507 L (P<0.05),
W 2.

=2 BEALARESHELS IncRNA CEBPA-AS1 miR-455-3p R R (xt s,n=42)
Table 2 Expression of IncRNA CEBPA-AS!1 and miR-455-3p in gastric cancer and paracancerous tissues(xt s, n=42)

Groups IncRNA CEBPA-AS1 miR-455-3p
Paracancerous tissue 1.00+ 0.16 1.00+ 0.11
Gastric cancer tissue 2.51+ 0.18 0.44+ 0.05

t -9.797 7.199
P <0.001 <0.001
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22 BEMAEZE S IncRNA CEBPA-AS] #l miR-455-3p FikiER

KA1 gRT-PCR il iF 8 A B 1 f 40 GES1 55 5 4t
Jifirf1 IncRNA CEBPA-AS1 . miR-455-3p [ 32k, 45K,
5 GES1 4} b4, H % SNU-1,AGS . HS-746T 4 Jiid &

IncRNA CEBPA-AS1 [ # ik & ¥ 8 3 F+ 75 , miR-455-3p i %
R E R, 22 T A Gii TR L (P<0.05) ; o B4
i SNU-1 ' IncRNA CEBPA-AS] [ £k BEM M HE (P<
0.05), IRl F SNU-1 4175 2Rt 5T, 3k 3.

%*3 BEMMZES IncRNA CEBPA-AS] Fl miR-455-3p Fik &R (xt 5,n=9)
Table 3 Expression of IncRNA CEBPA-AS1 and miR-455-3p in gastric cancer cell lines(xt s, n=9)

Cell lines IncRNA CEBPA-AS1 miR-455-3p
GES1 1.00+ 0.09 1.00+ 0.08
SNU-1 2.54+ 0.17* 0.34+ 0.04*
AGS 2.17+ 0.14% 0.46% 0.04*"

HS-746T 1.89% 0.15%% 0.52+ 0.05*%

F 198.519 275.258
P <<0.001 <0.001

Note: Compared with GES1, *P<0.05; Compared with SNU-1, *P<0.05; Compared with AGS, “P<0.05.

2.3 {EFi% IncRNA CEBPA-ASI X} SNU-1 ZRfE&5E T8 2
Z % MMP2 MMP9 1% B 8450

SR H qRT-PCR %: 38 3E T3t IncRNA CEBPA-AS1 2 ik [
B B SR A MTT 5280 PR va BT i 5255 Transwell 5235
5 Western blot #4341l + 3 IncRNA CEBPA-AS1 A%}

NC si-NC

O

si-IncRNA CEBPA-AS1

YHMLG 7 SERETE N R 1R 28 S MMP2 MMP9 3Rk i+ (1 5%
i, 4559 Hon, 5 si-NC 41 4%, si-IncRNA CEBPA-AS1 £ 4iififl
T JI AR, A0 e B B T B S 12 28 20 iR /b, MMP2 |
MMP9 & B ACEBEAL, ZRIAF 242 X (P<0.05), 1,
B 1.3 4,

" t-’f/’f;:"@-;ﬁ:?.(f- & | ESEE

B 1 f3Ri% IncRNA CEBPA-AS] %f SNU-1 4HffI52 b& i 7 .52 MMP2 ,MMP9 KX K00
Fig.1 Effects of low-expression of IncRNA CEBPA-AS]1 on the cloning, migration, invasion and the expression of MMP2 and MMP9 in SNU-1 cells
A RRASERE; B AR ; C: RS 2E; D: MMP2 MMP9 Rk
A: Cell cloning; B: Cell migration; C: Cell invasion; D: Expression of MMP2 and MMP9

2.4 B3Rk miR-455-3p Xt SNU-1 paigE. TB. BER
MMP2 MMP9 3% i 5400

K H] QRT-PCR i HiF 3 32 ik miR-455-3p H%0% , Wi 5 %
J MTT S2585 . SPH v B i SE 5 Transwell S35 5 Western
blot 143 545 miR-455-3p 3o FIAXTAALIG Sy . SEREIEIN I
. 278 K& MMP2 MMP9 ik (s m . 258 WK, 5
miR-NC 24 {45, miR-455-3p ZH A IS JIREAIR, 20 se B TE A
B IR KA R AN O >, MMP2 \MMP9 25 4 ik 7K FF%
1%, 22 A G E L (P<0.05) WL 2.4 5,

2.5 IncRNA CEBPA-AS1 5 miR-455-3p R4 [E11% % RIGIE
Starbase il i 7~ IncRNA CEBPA-AS1 5 miR-455-3p 1%
TEZE A, ULIE 3, 138 miR-455-3p BYFRIRIG , 5 Yulip kA
{4 IncRNA CEBPA-AS1-WT [ SNU-1 4l fifd (i%) 5 ' 2% g7 P [
ff (P<<0.05), Tfi%kYeseAs #3544 IncRNA CEBPA-ASI-MUT
FYSNU-1 4 i )5 28 G 1 To A S A8 4k (P>0.05) , IL3% 6.,
% qRT-PCR 1 45 563F T i IncRNA CEBPA-AS1 )
R, B 5 Y6 IE T IncRNA CEBPA-ASI J5 miR-455-3p 3%
RESL . Z55R BN, 5 si-NC 4 [b4%, si-IncRNA CEBPA-AS1 4]
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miR-455-3p [}k i 3 75 (P<<0.05); 5 pcDNA 4 b4,
pcDNA-IncRNA CEBPA-AS1 4] miR-455-3p 1) 3¢ ik i 5 (4

{E(P<<0.05), L 7.

% 4 {ERI% IncRNA CEBPA-AS1 #I] SNU-1 ZRBIHE3E (E% . B2 MMP2 MMP9 3% (xt 5,n=9)
Table 4 Low-expression of IncRNA CEBPA-ASI inhibits the proliferation, migration, invasion and the expression of MMP2 and MMP9 in SNU-1 cells

(xx 5,0=9)
IncRNA Number of cell ~ Number of cell ~ Number of cell
Groups A value MMP2 MMP9
CEBPA-AS1 clones migration invasion
NC 1.00£ 0.06 1.12+ 0.08 103.33% 6.56 193.33+ 11.86 128.16% 9.04 0.78+ 0.07 0.85+ 0.06
si-NC 1.01+ 0.10 1.13+ 0.09 103.33+ 6.18 192.71+ 10.47 127.16+ 8.83 0.77¢ 0.08 0.85¢ 0.06
si-IncRNA
0.40% 0.04* 0.61x 0.06* 55.11% 3.44* 95.73+ 7.07* 72.13% 6.34* 0.34% 0.04* 0.43+ 0.03*
CEBPA-ASI1
F 181.454 133.108 224.768 284.502 138.822 130.925 195.996
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Note: Compared with si-NC group, * P<0.05.

miR-NC

A
SO et
..::::\-) 2%
B
C

Fig.2 Effects of overexpression of miR-455-3p on the cloning, migration, invasion and the expression of MMP2 and MMP9 in SNU-1 cells
A:4RRSERE; B: ARIERS ; C: {228 ; D: MMP2 MMP9 %Kik
A: Cell cloning; B: Cell migration; C: Cell invasion; D: Expression of MMP2 and MMP9

% 5 BFiE miR-455-3p Ml SNU-1 fHBaLEsE 3 22 MMP2 MMP9 %KiA(x+ 5,n=9)
Table 5 Overexpression of miR-455-3p inhibits the proliferation, migration, invasion and the expression of MMP2 and MMP9 in SNU-1 cells( x s, n=9)

Number of cell

Number of cell ~ Number of cell

Groups miR-455-3p A value clones migration vasion MMP2 MMP9
miR-NC 1.00£ 0.09 1.13%+ 0.09 101.44% 6.19 192.73% 11.05 129.98+ 8.83 0.78+ 0.08 0.85% 0.06
miR-455-3p 2.03+ 0.10 0.59+ 0.06 4522+ 3.46 101.38+ 7.21 67.36% 4.61 0.41+ 0.04 0.32+ 0.03

t -22.879 15.495 23.800 20.770 18.859 12.758 22.530

P <<0.001 <0.001 <0.001 <<0.001 <<0.001 <0.001 <0.001

IIncRNA CEBPA-AS1-WT §'..GCGGAGGUG--UUAUGGACUGA... 3'|

[TTITTII
[miR-455-3p 3' ... CACAUAUACGGGUACCUGACG...5' |

IlncRNA CEBPA-AS1-MUT §'... GCGGAGGUG--UUGGUUCAACA.... 3'|

& 3 Starbase Fiilll IncRNA CEBPA-AS1 #1 miR-455-3p IS X &R
Fig.3 Starbase used to predict the binding relationship between IncRNA
CEBPA-ASI1 and miR-455-3p

2.6 1% % 5% miR-455-3p %t IncRNA CEBPA-AS1 {f & i% 9
SNU-1 #BiE3E 15 22 K MMP2 MMP9 Fik i §

% qRT-PCR #: 38 3F T3t IncRNA CEBPA-AS1 ik )5
FEINH] miR-455-3p FRIB MR, W5 R A MTT 525 P47 7o
BB 1k 92 %6 \Transwell 52 %% 5 Western blot % 43 Ji| 46 Ul
si-IncRNA CEBPA-AS1 4 anti-miR-455-3p 3t %% Yt i 41 g 3%
J1 R GRS 278 & MMP2 MMP9 363K B A5, 45
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7R, 5 si-IncRNA CEBPA-ASI+anti-miR-NC Z0 H%5% , si-IncR- TR RUE B8 M 5228 40 O 5t &2, MMP2 MMP9 %5 14 2 157K F
NA CEBPA-ASI+anti-miR- 455-3p ZL 400G &, A e ke i, ZRWASRIFE X (P<<0.05), ILE 4 .3 8,

& 6 WISLREIREEF LW IncRNA CEBPA-AS] 1 miR-455-3p FIFBRZ G X R (5t 5,0-9)
Table 6 Double luciferase reporter gene assay used to detect the targeted binding relationship between IncRNA CEBPA-AS1 and miR-455-3p(xt 5, n=9)

Luciferase activity

Groups
IncRNA CEBPA-ASI-WT IncRNA CEBPA-AS1-MUT
miR-NC 1.00+ 0.08 1.00+ 0.08
miR-455-3p 0.40+ 0.04 0.98+ 0.08
t 20.895 0.521
P <<0.001 0.609

5% 7 qRT-PCR #ill F-7 IncRNA CEBPA-ASI J§ miR-455-3p BRI (5t 5,n=9)
Table 7 The expression of miR-455-3p detected by qRT-PCR after intervention of IncRNA CEBPA-AS1(xt 5,n=9)

Groups IncRNA CEBPA-AS1 miR-455-3p
si-NC 1.00+ 0.07 1.00+ 0.09
si-lncRNA CEBPA-AS1 0.39+ 0.04* 2.41% 0.15*
pcDNA 0.99+ 0.08 1.00+ 0.08
pcDNA-IncRNA CEBPA-ASI 1.91% 0.117 0.48+ 0.03*
F 598.553 643.035
P <0.001 <0.001

Note: Compared with si-NC group, *P<0.05; Compared with pcDNA group, “P<0.05.

si-iIncRNA CEBPA-AS1 si-iIncRNA CEBPA-AS1
+anti-miR-NC +anti-miR-455-3p

A D
MMP2
B MMP9
p-actin
c

;;‘i}-fﬂ;.*-*“ s e ‘\", ,Q‘C"-; a3 ‘:r S
25 R N PR 3
4 {£3i% miR-455-3p ¥t IncRNA CEBPA-ASI {E &%l SNU-1 4HRaE[E TR 221 MMP2 MMP9 Rk S0
Fig.4 Effects of low-expression of miR-455-3p on the cloning, migration, invasion and the expression of MMP2 and MMP9 in SNU-1 cells with
low-expression of IncRNA CEBPA-AS1
A:YHRA%ERE; B: 41ARIE % ; C: AR % ; D: MMP2 MMP9 Rix
A: Cell cloning; B: Cell migration; C: Cell invasion; D: Expression of MMP2 and MMP9

3 Wi i & R R R P AR S8 RS I R M E R AR, n
IncRNA ZEB2-AS1 7] 3 i #7i§ Wnt/B-catenin A2 1L ik H i &
IncRNA ZE LR o 12 ik, HAPLF IncRNA £ 4, IncRNA HOTAIR 7] 3 13 #1725 4 miR-126 1 5 #a b A
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% 8 {33k miR-455-3p %% IncRNA CEBPA-AS1 {E35iA T SNU-1 4HREHE3E .3

% ESZ M MMP2 MMP9 FikBIEM(xx 5,n=9)

Table 8 Low-expression of miR-455-3p reverses the effect of low-expression of IncRNA CEBPA-AS]1 on the proliferation, migration, invasion and the

expression of MMP2 and MMP9 in SNU-1 cells(xt s, n=9)

Groups miR455-3p A value Number of cell ~ Number of cell ~ Number of cell MMP2 MMPO
clones migration invasion
si-lncRNA
CEBPA-ASI1 1.00 0.11 0.61+ 0.08 56.44% 3.13 95.00+ 7.90 73.00+ 5.31 0.34+ 0.04 0.44% 0.03
+anti-miR-NC
si-lncRNA
CEBPA-ASI1 0.46x 0.03 1.27+ 0.09 129.56x 7.97  220.711% 14.34 165.47+ 14.39 0.83+ 0.07 0.75+ 0.06
+anti-miR-455-3p
t 9.160 -16.857 -14.764 -23.038 -11.319 -18.851 -14.569
P <0.001 <0.001 <0.001 <0.001 <0.001 <<0.001 <0.001

34K 4 %I ( chemokine receptor4, CXCR4 ) Fll RAS [R]JHEEHN F
J% 5t A(ras homolog gene family member A, RhoA ) {5 5 i 4
M A 32 5 958 200 D % 1 5 # 4 B% , LINCO1133 AJ 3@ 4o 78 24
miR-106a-3p 1Y 35 4+ N I & RNA (competing endogenous
RNAs, ceRNA ) Ifij #5575 %5 1% it 984 #F )&, IRl (adenomatous polyposis
coli, APC) it (A 3= 35 i mi 9 il & & 09 i#f B ,IncRNA
ADAMTS9-AS2 ] i iz 8 %5 miR-223-3p/NOD #¥: 57 14 5 it 3
(NOD-like receptors, NLRP3 ) {554l i #1 il B 9 (1) & S 71
BRI, IncRNA CEBPA-AS] 2 515 T Bim 4l
EEAT RS (HTE B v A BRI 8 R AR FIAL 6 AR B
IncRNA CEBPA-ASI {3 T4 g, H3RiA TR 5 1 i
NN R B Y AR G N R e 2 PN = i S B ST i
RV R E TS AR EY, UIBK IncRNA CEBPA-ASI ]
W T[] CCAAT B3k 1454 3 H o (CCAAT/enhancer binding
protein o, CEBPA ) 5E K] i #11 fil i 4 35 4 i A8 AR 2801 =
YR T M, LU IncRNA CEBPA-AS] )Rk T
ten, HER IR PR RN TR A R R R A T
74 IncRNA CEBPA-AS1 Al 4 IS 5H (=25, AFFRES R
B8R, BREALI54000 % IncRNA CEBPA-AS] [k 1
WETHE, T IncRNA CEBPA-AST 3R 34 7T R Ik 5 J 4t i 15
77 98 A M T RETE LA, 4278 T3t IncRNA CEBPA-AS1 ik
AT AN M5 . MMP2 MMP9 J& F5L 5 4 & & s,
) G R 3K AT (97 1 40 A/ 5 SO o R A i D T 400 ) e 8 4 i 2
B RS EE R BN, T3 IncRNA CEBPA-AS] %ik)G, B
S I R 22 I E 8>, MMP2 MMP9 2 HKEBEAIT, 327
T4 IncRNA CEBPA-AS1 FR3ih ] #ii] B i f e e, Hizdm
HIE AT RE 53> MMP2 \MMP9 £ [ Rk A Ko
—HF5Y, FI4FSZ IncRNA CEBPA-AS1 A ]
44 miR-455-3p , If-1] {1 [a] i #% miR-455-3p 3%k, AR FE
B, miR-455-3p &3k T & W {2 B PR 98 4 it 334 4 4 28 0,
IncRNA ZEB1-AS1 i miR-455-3p Fikn] it ik P21 847 i i
2(p21 activated kinase 2, PAK2 ) &1k M M€ 1435 iz i Jeg 4 g 154
B BRSO T L4 miR-455-3p ik nl il 45 i A0 M 5 O
UM T, 5341, miR-455-3p 16 Al 5@ A i b As
¥ -B(transforming growth factor-B, TGF-B ) {5 5 18 i 1 i 11 il
FLIR A M AE Y, ABFR AR BN, B A S R A R

miR-455-3p (A B EFEAR, 178 miR-455-3p ikl FEAR
Wi A ML T R A0 L S BT BB A BT RS AR 2R A M R, 2
7 miR-455-3p i Fk AT B R A G 5E . B RS B A )
AT N MifE, AikE—2PESE IncRNA CEBPA-AS] #E [ i 45
miR-455-3p 1£ B g & A R et AR VR T, i e R sE g &
B, #04H] miR-455-3p iR 0] #5414 IncRNA CEBPA-AS1 £
POV B RN A ORI B GRS SRR i I M DR
MMP2 MMP9 & [ ik, #£/~ IncRNA CEBPA-AS1 A] i 15 4
] 4% miR-455-3p E e B i A K S 7 .

Zi TR, BS54 R T IncRNA CEBPA-ASI #y
Fike Tt , 0 miR-455-3p 1RIK R, T4 IncRNA CEB-
PA-AS1 XAl il i 4 miR-455-3p &K M0 4 ] 15 6 4H i 1
B SURETE N LS M 4228 , IncRNA CEBPA-AS1 AIREAEHy B i
BETEIRIT RO AL BRI, FRATHEE A 34 92 50 E— 2D B
IncRNA CEBPA-AS1/miR-455-3p 1E 18 i & 4 M & R i
YERT.

W4k, 8K BT IncRNA CEBPA-AST 1HIFFEAR >, {H
ELFSC AR 1 Jis bk 20 48 v mT 4% CEBPA/Bel2 {5 55,
T AT AT L i B- #5858 1 (E-cadherin) N- £5 %6 2
(N-cadherin) JEIE AR [ (Vimentin ) 4% b & 43 - R FEBE% 4L
(epithelial-mesenchymal transition, EMT )2 75 & (A58 = v 3 i
miR-10b-5p/ #% 2444 B 4| A 7~ 2 (nuclear receptor corepres-
sor 2,NCOR2 ){= 5%l E 45 Notch {= 518 %", Kt , IncRNA
CEBPA-AS1 J&75 ] §E 18 1 #0 1a] 8 4% iR % /)y RNA (microR-
NA, miRNA) 5 5 205 Sl i A 35 E I 5 i — 2D AR
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