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#ZE: B K3+ LncRNA-MEG3 *F B &3 5. A = R4 5 ARG Fra, FiE AR
TRBK LR ML GESIE AT B mE, S RAETERSGMAER S (QRT-PCR) %0 § & MKN28,
SGC7901, AGS % BGC823 @m i, LncRNA-MEG3 #9 % ik ; it £k MEG3 #9425 4 BGC823 etk A
pcDNA3.1-MEG3 48, #5342 & iAoy AT BAEH pcDNA3.1 48, FB& E Control 41 ; ¥ BGC823 & jie
A pcDNA3.1 28, pcDNA3.1-MEG3 48, 44848 % pcDNA3.1-MEG3+ 4420, qRT—PCR 4| # 4 48 h
J& i P LncRNA—MEG3 # %% ; pcDNA3.1-MEG3. il 443 4k 2% 3k F] 4L 22 BGC823 &m e, 4m fenit 2K 7
&k BOR R Ao B A 4 e E ) BB % Western blotting # STAT3, BB L6155 # 55 # 1 B
F 3 (p—STAT3). Cyclin D1 #= Bcl-2 #9& ik, 4R FREMIET LncRNA-MEG3 %9 &5 ¥1KT GES1 4/t
(P<0.05); 4 28 LncRNA-MEG3 st & ik Fibik, £2F AL EL (P <0.05); pcDNA3.1-MEG3 L5
4428 Cyclin D1, Bcl—2 & p—STAT3 #9%& & & A& T pcDNA3.1 28 (P <0.05), @i %% T pcDNA3.1 28
(P<0.05), &5t FREMIEP LncRNA-MEG3 & ik A&, i Kk LncRNA-MEG3 T AR B J& 4a i 7% 7y 5%
S T, WIS 01T BORGE , AL S TR STAT3 45 5 @ 5% .
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Effect of LncRNA-MEG3 on proliferation and apoptosis of gastric
cancer and chemosensitivity of cisplatin*

Ping Guo', Peng Cheng', Peng-fei Wang', Xiao-bing Chen’
(1.Department of Oncology, the First Affiliated Hospital of Nanyang Medical College, Nanyang, Henan
473007, China; 2. Department of Gastroenterology, Henan Cancer Hospital,
Zhengzhou, Henan 450022, China)

Abstract: Objective To investigate the effect of LncRNA-MEG3 on the proliferation and apoptosis of
gastric cancer and the chemosensitivity of cisplatin. Methods Using human normal gastric epithelial cell GES1
as control cells, the expressions of LncRNA-MEG3 in MKN28, SGC7901, AGS and BGCS823 gastric cancer cells
were detected by qRT-PCR; the plasmid that overexpressed MEG3 was transfected into BGC823 cells (pcDNA3.1-
MEG3 group), and blank plasmid was added as negative control (pcDNA3.1 group), and blank control group was
set up, and the expression of LncRNA-MEG3 was detected by qRT-PCR cells transfected with 48h; BGC823 cells
were treated by pcDNA3.1-MEG3 and cisplatin alone or together, and CCKS assay and flow cytometry were used to
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detect cell viability and apoptosis rate; the expression of STAT3, p-STAT3Cyclin D1 and Bcl-2 protein were detected

by western blotting. Results The expression of LncRNA-MEG3 in gastric cancer cells was lower than that in GES1
cells (P < 0.05); the relative expression of LncRNA-MEG3 in four groups was significantly different (P < 0.05); the

expressions of Cyclin D1, Bel-2 and p-STAT3 protein were significantly lower in pcDNA3.1-MEG3 group and cisplatin

group than those in pcDNA3.1 group, but apoptosis rate was significantly higher (P < 0.05). Conclusions The

expression of LncRNA-MEG3 decreases in gastric cancer cells. Overexpression of LncRNA-MEG3 can reduce

gastric cancer cell viability and induce cell apoptosis, and increase the chemosensitivity of cisplatin, which is related

to downregulation of STAT3 signaling pathway.
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KBRS RNA (long noncoding RNA, LncRNA )
KB <200 nt, HF2IR AT 51 2 FP g 1 & A il
KB RERFERFEMA 3 (maternal expression gene 3,
MEG3) J& T-AE4if% RNA, 78 ZF i vh ik Rk ak
B, i Rk AT A 2 R ARG TE A AR T
B LncRNA-MEG3 U5 AHR D o B IF9E R
LncRNA-MEG3 7£ B fE 40 M S 2020 h Fe kB Ak, ik
ik LncRNA-MEG3 ] 41 fil iz 4 O e, BELA 248 i J)
#, {HHHT LncRNA-MEG3 X & 8 40 M J8 1 b oAby
RO i RIS 2E 0 IR, AR AR B AR O Rk
LncRNA-MEG3 X 15 % 4 i A5 < K A0y 7 85U Y

AR
1 RS

FERLFIF{LF

RPMI 1640 5573 ( 318 Bibeo 24 F]), BG4 1ML
Lipofectamine’ 2000 & Annexin V-FITC/PI 4} 1~
& (3L Invitrogen 23w ), 5 ( SEE Sigma 23] ),
20 i3 B0 R A (cell counting kit-8, CCK8 ) ( 3&
Coring 22 F] ), —MEMKH 2 ( bicinchoninic acid, BCA )
A& ( BBE A RAW ), STAT3, BERILME S
S 555K 3 ( phosphorylated signal transducers
and activators of transcription 3, p=STAT3 ), Cyclin D1
K Bel=2 Bk ( SEE Abcam A ) ), BEFRAX ( € H
Thermo 2~ 7] ), i 2040 M8 X ( & [H Beckman Coulter
NZIDN
1.2 ZHREIESE

NIE# B BB b R 40 GEST A i MKN28
SGC7901, AGS Kz BGC823 41 i [ v [ B 2% B I
T 40 M % o ff AR WCRURE TR AT 9 GEST. MKN28,
SGC7901. AGS K BGC823 41 Jfd fift U, i ¥k J5 11 4
J T 10% M 4 ML Y9 RPMI 1640 355746, T

1.1

37°C. 5% ALK CO, B FRA 1R 37
1.3 EREAXEEREHHER N

K FH Trizol ¥ £ B MKN28, SGC7901, AGS K
BGC823 4 fifl & RNA, 485043 Y6 6 B TH A RNA Ji
, Wik cDNA, DL cDNA SRR AT 52 0 56 %
iR A W5 = N (quantitative real-time polymerase
chain reaction, qRT-PCR ), IR ZR N 20w, S
ZMF 95 CTIAME 30 s, 95°CAME S s, 60°CIBA 30,
72 CHE A 30 s, 3£ 40 > F R, LncRNA-MEG3 iE ]
51 ¥ :5" -GCCTGCTGCCCATCTACAC-3 ' , J2 [
54 .5" —CCTCTTCATCCTTTGCCATC-3 ' ; N £
HOmEE 3- B AW IE M 514 0 5° —~AGCCACA
TCGCTCAGACAC-3" , R[5 : 5" -GCCCAATAC
GACCAAATCC-3' o 519 B AE TAEY) TR A
B/ Al A . qRT-PCR FFf5 Cr{Ei@ad 24 2314
MEG3 mRNA A%} Feik i
1.4 FHERYREN

1 5 LipofectarnineTM 2000 F 17 Bg B G Y. R
FH pcDNA3.1-MEG3 _I- i BGC823 41 il "' LncRNA-
MEG3 #)ZRiE. H iR 1 ml/ 4L (1x 10" 4> /ml)
Rl BGC823 AR T 6 FLAL, WELAnf it A Kok
A, UM 70% HE A FE IR T 1Y 338 MEG3
F) RS Y 4RI AE M peDNA3.1-MEG3 41, [R5 YL
23 F1BCRAE N peDNA3.T 20, FFi% & 25 A4 IR Control
. 4528 Lipofectamine™ 2000 5% G435 i B 4554
Jo, FUL SR AR ST 37°C . 5% CO, JEFRA
gt 6 h, WYL, n A G R R 5 S R R
Feo WUEER YL 48 h i9AHAEITIE i qRT-PCR A0 4 it
tF LncRNA-MEG3 )2k,
1.5  HHREIE S

¥ BGC823 40 il 4 4 pcDNA3.1 4, peDNA3.1-
MEG3 4. M 4A 20 (50 w mol/L W 4 4b 34 20 L ) K
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29%

pcDNA3.I-MEG3+ il 512 ( pecDNA3.1-MEG3 4b 2 4f
LS A 50 o mol/L 4T ). DA 100 w1/ £l (5% 10" 4>
Y ) HeFh AR 2 XU Y BGC823 4L T 96 LAk,
TR TR N MB35 24 h )5, % peDNA3.1-MEG3
peDNA3. 1 B YL 4 24 . 48, 72 % 96 h, FF#IR4r4H
TEOLAR PR 48 h, AR E 5 AFATIL, FEREAE
ML AIA CCK8 iR 101, 37°C. 5% CO, ¥5 3746
HREFE L h, BEAROIE A AHANETE 450 nm P KT
Ye#EE (optical density, OD ) {E, OD {E S WL 7 17,
AT DA R e 4R 3G TR e ) . SRR R 3 IR,
1.6 ZHRAT N

KTV BB RREh 28 R e AL RS O 4B, TR
it 31 1k )5 B 77 40 T 500 ] Binding 2% M Y, 7843
TRAIE 43 S Annexin V-FITC F1 P1 4% 5 w1 #E177¢
e, FRBOGHRM T FM 10 ~ 15Smin, 1h
W EHL, SRS T, SERE R 3 1K,
1.7 Waestern blotting #& il

A5 LA I AGE 20 MR, UK 2R SO
30 min JE B OBCERE, FIEEMSRE S, BCA K
FlEREEWRE, EEES S EREZ MRS G T
100°CAR A FPAEE 5 min, AFUKGE AP R AR PR ok
17 ot B R A SR N M IR BRI FEL UK 43 2, LUK
WIEVIT HEE AR, @A EE N 2R M —ml
s ( polyvinylidene fluoride, PVDF ) B, BEL Y PVDF
FEETE 5% WRAR W B A T, TR =R 2 h,
PRI, 4°CIF T R B4y STAT3 . p-STAT3. Cyclin D1
J Bel-2 —t, YRR, A b, =EME h, Y,
HEsm A2 A, fh2E RO NI IR
1.8 SitEFE

BRI HT R SPSS 21.0 G4k, 3R R
PIH = hrifi2s (xxs) 3R, WERHBHE T £50
Wrel I i 2208, 2P R L
LSD-t K246, P <0.05 NZERAGI2E L.

2 #HR

21 BEMEEMMEA LncRNA-MEG3 mRNA
HXRIEELLE

PLNIE #3552 40 M GEST 1B 4 Xif HE 21
Mo, DL GESI 41~ 1, MKN28, SGC7901., AGS &
BGC823 4 fifs ' LneRNA-MEG3 f4 A XiF % i & 43 )
J (0.521 +0.056 ), (0.626 0.061 ), (0.443 +0.039)

A1 (0301 £0.032), 45 4 i LncRNA-MEG3 mRNA
X RIS L, ZRAZIF¥E X (F=111.116,
P =0.000 ), LncRNA-MEG3 7 BGC823 4il il ' iy &
KA, PR B BGC823 4l i i I iFoE xf 42, L
ERE

—_
(=]
Il

ROESTN
=}
e <]

I
o
L

LncRNA-MEG3 #H
o o
to N

I
=}

T T T T

GESI  MKN28 SGC7901 AGS  BGC823

E1 BEMEFEMAMEFBE LncRNA-MEG3 mRNA Xt

RIZBIE  (xzxs)

2.2 3HEFHLEMMMH LncRNA-MEG3 3%
KELLE

Control ZH . pcDNA3.1 4 ) pcDNA3.1-MEG3 4
LncRNA-MEG3 #HXf ik 5535124 1. (1.018 £0.111)
1 (8.458 £0.526 ), ZRHNRITEMT, ZRAGIT
% # X (F=576.004, P =0.000); pcDNA3.1-MEG3
2 LncRNA-MEG3 3£ 5 5 /5 T Control 41 (P <0.05 ),
peDNA3.1 2 LncRNA-MEG3 A%t £ 355 Control 21
e, ZRIgit#E L (1 =0281, P=0.793), U
K2,

10 5

LncRNA-MEG3 AHX 235

N

L L] L]
Control 41 pcDNA3.1 4 peDNA3.1-MEG3 4

B2 3AELEHHAMT LncRNA-MEGS BXtRIEE
tbE: (xxs)

2.3 HKAARREHES ODELEK
Control ZH . pcDNA3.1 21 & pcDNA3.1-MEG3 4 7%
24 h 1) OD 18 4% 51 R (0356 £0.028 ). (0.322 +£0.026)
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F(0.215 £0.020 ),48 h 1Y) OD {53510 0.648 £0.047 ). I peDNA3.1-MEG3+ it {1 2H 4k 3 48 h #] OD {& 43 5
(0.621 +£0.041 ) 1 (0.345+0.036), 72 h i OD {E4351 & (0.636 £0.046 ), (0.339 +0.035). (0.367 +0.038)
7 (0.887 £0.062).(0.851 £0.058 ) Fil (0.578 +0.045),  F1 (0.209£0.023), LHNETF 500, EZRAGIT
96 h (1) OD {H 4351 & (1.113£0.074 ), (1.012+0.078)  2#E X (F =72.553, P =0.000 ), pcDNA3.1-MEG3 Z1Fll
A1 (0.811£0.069 ), LG MEITHI 2508 : O EIZH OD {65355 peDNA3.L A b #8, 2% A %1t
[RJEHE] 5 OD R HLES, 22RA G E X (F=102.713, 2= X (+=9.980 #19.039, ] P =0.000), pcDNA3.1 £
P=0000); Q34 ODMH lLE, ZRAHIT¥E WU ;5 5595 pcDNA3.1-MEG3+ I 414
S (F=57.198, P=0.000); 334 0D bt # i, Z5A5IFEX (1=4368 15309, P =0.002
W, Z2RA505%E L (F=11919, P=0.000) (W F10.001); pcDNA3.1-MEG3+ JIil £1 21 2 Jfd 3% 77 8 fi%
 3A), pcDNA3.1 4. pcDNA3.1-MEG3 ¢4, W41 4 (L& 3B ).

154 -o~ Control ZH 089
- pcDNA3.1 41 T
|0 ] = PDNA3LI-MEG3 41 0.6 1
o oo
0.4 - T
2 z -
0.5 -
0.2 4 .
O'O T T T T 0'0 T L) T T
24 h 48h 72h 96 h 1 2 3 4
A B

A HALODMHAY AL % B: 441 0D fH H 485 1: peDNA3.L 415 2: peDNA3.I-MEG3 4; 3: i 4A41; 4: pcDNA3.1-MEG3+
T2
B3 #AAERESODELE (xzs)

2.4 &Rk LncRNA-MEG3 s IAsHXT B4 M (18.19+£1.22) %, KWK Ir 2408, ER7A
BT HIF N 4 i 2F B X (F=152.679, P =0.000); pcDNA3.1-

pcDNA3.1 41, pcDNA3.I-MEG3 41, Jii 41 40 MEG3 4 FEAZH A T35 5 T peDNA3.1 4 (P <
J peDNA3.1-MEG3+ £ 240 i 4 B 98 123 53 38 0.05), {HAIK T peDNA3.1I-MEG3+ Jli4140 (P <0.05 ),
(1.36+0.35) %, (1348+1.13) %, (10.02+1.04) % WK 4, 5,

10" 10* 10* 10*
10 2 10" 2 10' = 10" 2 A T
3 3 E 3 R 4L
= 103 = 103 = 103 = 10 2%
3 e 3 3 by - -
10" = 10" 4 10" = 1004 :
— P . . — k . — B to q ..‘.- L -
s i o = “RE = e i s B A %
10 llIl'!q Illlllq |IITI‘ T 10 Illll‘ LU Il‘ Illllq IIIM 10 l]"" llllll' llml‘ TIT 10 Illll‘ TIT IIIIII‘ T
10 100 10° 10’ 10' 10° 100 100 10 10 10 100 10° 10" 10 10 100 100 10 10
Annexin V=-FITC Annexin V=-FITC Annexin V=FITC Annexin V=-FITC
pcDNA3.1 41 pcDNA3.1-MEG3 41 JiEAZH peDNA3.1-MEG3+ JIi12H

B 4 3FRi% LncRNA-MEG3 35 /IFi$A X B 425 40 BeLE 1= O 520

2.5 I FIX LncRNA-MEG3 52 f$A B4 £ & & 40 4 & (0.273£0.032), (0.121 £0.018),
i STAT3 {5 SR EaI#2 M (0.134+0.016) F1 (0.061 +0.008 ), Bel-2 Ay 14

pcDNA3.1 #1. peDNA3.1-MEG3 #H. il 40 Z  Xf %k & 20 %K (0.425+0.045), (0.172£0.019 ),
S peDNA3.1-MEG3+ I #1 241 Cyclin D1 B 25 FHAH X (0.231+0.023 ) #1 (0.120 £0.009 ), STAT3 A4 HAH
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25 -
20§ =
e
£ 15
» =¥
hﬁ
’l J 0
= 10
5 -
0 T T T T
1 2 3 4
1: pcDNA3.1 41; 2: pcDNA3.1-MEG3 41; 3. il 401 4H;
4: pcDNA3.1-MEG3+ 4141
5 4EBEMRATERIE (x+s)

Cyclin D1 33 kD

Bel-2 26 kD

STAT3 88 kD

p—STAT3 88 kD

GAPDH 36 kD

1 2 3 4
A

XF 26 35 H 20 9 A (0410 +0.046 ), (0.423 £0.043 ),
(0.416 +0.044 ) F1 (0.422+0.040), p-STAT3 Y I
FAXTFEI5 20504 (0.154+0.017 ), (0.083 £0.010),
(0.101+0.012) #1 (0.024 £0.007 ), 4 £ 40 Jfl Cyclin
D1, Bel-2 J p-STAT3 [t %, = % A & it % &
X (F=57.834, 67.890 Fl 59.251, ¥J P =0.000),
pcDNA3.1-MEG3 2H Fl i £ 21 2 ffd Cyclin D1, Bel-2
H1 p-STAT3 %35 MK T peDNA3.1 41 (P <0.05), {HE
T pcDNA3.1-MEG3+ Jli 41 4 (P <0.05). 4 41 STAT3
o, 22 508011 X(F =0.058, P =0.980)., VLK 6.

0.5 7 01
1 11171 m2
0.4 3
iz
£ i
w® 0.3
2
=
= 0.2
e}
0.1 m “
0.0 m]
Cyclin D1 Bel-2 STAT3  p-STAT3

B

A: 4541 STAT3. p-STAT3. Cyclin D1 Fil Bel-2 B2 [136i5; B: £541 STAT3., p-STAT3. Cyclin D1 Fl Bel-2 £ (AR XS 2635 5 HL#K
1: peDNA3.1; 2: peDNA3.I-MEG3 41; 3: JI4141; 4: pcDNA3.1-MEG3+ JIi4141

E 6
3 itig
BEE Bl R R R R, BFSEE & AR 3 A
(9 RNA 7 5 BRI 958 05 1 & 4% 5 244 A LncRNA 2
it RNA BN —25, S 5MENAERK. &
P REER SR, BT A Z A LncRNA iEid—
seig e g A . KRR, MEG3 2 HA
FHRE A DI RERY LncRNA, 78 15 5 R MR 40 i &2 4
R EHERTERN, BT RMEF AISEEE
YR T MEG3 UFIRERSE, ANATAIMR . FFIESE.
FEARBRIE AT OETE iR A0 A BT A A, T R A
AIAEI R R A K, AN S . i MEG3 (1 %
RATE VRS AN A R T, X RS MEG3 76 vl &
R EZEVEN, H LncRNA-MEG3 % & 9 i 520
HANTERE Y AR RN, BT MEG3 FiA R,
HRAEAERAMER UM, Rk MEG3 ATRE{L
ARG SRR T, BE A0 A
AW B AE W5 MEG3 X 5 8 40 i 08 1 19 5%
Wi, DAIEH B 208 L 4 GEST /E Xt iE, it

EF&Ri% LncRNA-MEGS 1&5&)[5A%t B E4Aa STAT3 {5 5@ AI =M

qRT-PCR K ill LneRNA-MEG3 7£ A B J8 = 20 1 41 g
MKN28. 43k 4t SGC7901 Fil AGS J A 44k 40 il
BGC823 H1 ) # ik, & B LncRNA-MEG3 7 BGC823
AR TR AR, IR NS S . it ik
MEG3 Jifi %7 % Y& BGC823 4l il J5, IncRNA-MEG3
FRW TR, UEH AT RS ST . s
IR AT A AR R I — A 250 . B ESE o,
22 Fh 2 a4y I TR T e e I A %o ek g 1
FRI7 U T ARIF Y Pl X ad #3K LneRNA-
MEG3 FIAA A 0h s 156 A 4b B BGCR23 ZififL, & ILM
BRI S, B SAME T X Rk
ik LncRNA-MEG3 1] 345 540 % 15 9 1) fh 7 sk
STAT3 JEHZ AN AE 5 5 g, KRR,
TEZ R A Ko 4141 STAT3 S kik, Higssk
IR A PERE Z R T B R FRA TR, DT
SR KRBT WA IR, A R
STAT3 i AT BH i £ = IiRg A g R 1%, (R AE 2
Tl N i T FIGTT R, STAT3 3848 A A7 8K 43
TAREE "™, STAT3 AR B RREHOE I ANAE, (0] 5@ X
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F3E, 55 : LneRNA-MEG3 X B Ji A= W25 Rtk S ARy stk i iF o

2B TR ) IR s e e 20 B 1) 2B B R BRI R, A
CyclinD1, Bel-2 } Survivin™, CyclinD1 55 41 R 3 B
A, Bel-2 & Bel-2 FiE— 0, KIEMET-1ER .
HETA A, AL FEL CyelinD1 1 Bel-2 A3
TRA B R A MR B A SR T AR A R R,
1 F35 LncRNA-MEG3 FUIE1 W] T &Rk STAT3 .
CyclinD1 } Bel-2 BY3RIE, WFICG AUAMHIVE R,
X 47~ LncRNA-MEG3 7] 3 1 & 94 STAT3 {5 5 3 58
T B i AT s

25 FITA, BRI LneRNA-MEG3 k1K,
1 3K LncRNA-MEG3 7] R&AIC B i 4l i vs 71, 5%
HREIAT, JFER SRR AT U, LS
STAT3 {55l A 5. AT W BE N B AR H 1t
BT, AR NEARR, @7 E 20 L8R
YRR SCHE

2 % XX Wk
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