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TiflincRNA HOTAIR> B fE AT &
YEFE AN HI4E A B9 5%

FEFT RERX HRZ
(336 2 B A0 T 3, S R e 5 S TG0, 6 233030)

HE B3t T A Y JE 8 fRBGC823 ¥ lincRNA HOTAIR A B ¢ % ik, i% X A% 3+ T lincRNA
HOTAIRI&F AT B & i A5 . A3 R BIGTAEE /) 69 %eh. % I A HEATAT AlincRNA HOTAIR A ) ¢4
F i #:shHOTAIR, #2245 N\ F 9% e iBGC823. i ik F24:4k, qPCRAE M lincRNA HOTAIR A2 B J% 4@
fdp FAAKF, KA RRIRIE. 122850, MTTiE L3NS 4 B 5 it /5. 122 R38H 4t
2 R KR, H A B T A shHOTAIRE FifllincRNA HOTAIR% A 49 B 5% otk emfie it 4% . 12 £ A
YA A H B MR R LA R 3. TR E & 4 ¥ lincRNA HOTAIR® &K, T AR B I8 ta ool it 45
H. AR R I LA AL ), -7 lincRNA HOTAIR™T A8 A 4-F $e.5. 8 F B & th 5 F 326136 77

X883 B lincRNA HOTAIR; RNAT-#E; ¥ [ YA 97

Study of Downregulated LincRNA HOTAIR on Migration and

Proliferation Inhibition of Gastric Cancer Cells

Chen Dengyu®, Xu Zhiben, Zheng Qingwei

(Department of Pathogenic Biology, Bengbu Medical College, Anhui Key Laboratory of Infection and Immunity,
Bengbu Medical College, Bengbu 233030, China)

Abstract This work was aim to study the effect of downregulating /incRNA HOTAIR expression on the
migration and proliferation of BGC823 gastric cancer cells. The short hairpin RNA shHOTAIR was transfected
into BGC823 gastric cancer cells, and the stably transfected cells were isolated by G418 selection. The /incRNA
HOTAIR gene expression was detected by qPCR. The abilities of migration, invasion and proliferation of
shHOTAIR transfected gastric cancer cells were investigated in the ways of wound healing and transwell invasion
and MTT assays. The results showed that the abilities of migration, invasion and proliferation of the gastric cancer
cells of low lincRNA HOTAIR expression were significantly decreased compared with the control group. Targeting
lincRNA HOTAIR expression in gastric cancer cells with RNA interference could significantly reduce and inhibit
the migration and proliferation abilities of gastric cancer cells. These data suggested that lincRNA HOTAIR could be
one potential therapeutic target for human gastric caner treatment.

Keywords gastric cancer; lincRNA HOTAIR; RNA interference; targeted therapy
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110 RS e A2 R DAL P 9 e T D R, A AT I A
W g, O T BRE TR R R S S R i =
B, T RIS R R 22 D IR S A AR NI
K FE 4 i RNA(large intergenic non-coding RNA,
lincRNA) Y 15 40 Jid G (1 44 KL FIDNAT) % 5% K ik,
lincRNA 14 —Fl 4 HOX ¥ 3¢ )k X RNA(HOX
antisense intergenic RNA, HOTAIR) = 3 15 5 I 4
1R RE AT KB, KT i e 40 3T 7% 45 28 5 B AH DK 1Y)
b I8 Jit % 1t (epithelial-mesenchymal transition,
EMT)idk # AH ¢ 25 DA [R] 905 S 282 5 DXl (homeotic genes,
HOX)%5 5 5 4% R AR AR o LincRNA HOTAIR
W FEHOXON 41 Ji 38 5 55 5€ 1) 7> AL A 1), HOTAIRI
5" 1] $H 53 4 A 2 AR 1 ] 2 A P2(polycomb
repressive complex 2, PRC2), fffBJPRC2 |- H 3E4k iy
A 5y — I [A JEHOXD | K 240 Kb 32 41 e s iR,
NS 0 L PR e i A6 1) 7 B 2T A 4 O A 23041
AUREAUG I lineRNA HOTAIRAY: 75 i 41 oA 28
RS RO g 20 M R — 1) BT AR R TR VR P A AT
FU T WlincRNA HOTAIRXS H 3 4 L A% . 15 2% S 3
FELRE T B, LS e WY b eg 0, AT R TR R
I 20T I T B AR 2R 1) T RE IR

1 MRS H#®
1.1 57

A B 9 41 i BRBGC823 0 [ FF [F B 2 B i
il )% ; Trizolisk 571 4 H Invitrogen’y ] ; RT-PCR &
qPCRIAFIE I A Jbm KRR AR R A\ BRI
VER% 12 A 1) B Hind 11T, Bgl 112 T4 DNAZE 42 il W
HRIE S AEAY AT, FURLANE SR Rl 857 &
T 11 Axygen’s w); A 420000 [ Invitrogen A
G418 H Sigma /A w; matrigelJ& i i 14 HBDA
Transwell/> ) H Corning 24 &) ; MTTH M8 751 6501
H g IR AR A T
1.2 RT-PCR}.qPCR#&

96 41 I BGC823 41 92 A RNA, BHHL 5| 410
S%RNA, RT-PCR X qPCRY" %4 lincRNA HOTAIR J
K, LLU6YE B S lincRNA HOTAIRS ), - 3i%5'-
GGT AGA AAA AGC AAC CAC GAA GC-3', Fijif5'-
TTG GGG AAG CAT TTT CTG AC-3', /*#J744 bp; U6
514, L¥5'-CTC GCT TCG GCA GCA CA-3', Fiff
5-AAC GCT TCA CGA ATT TGC GT-3', /494 bp.
ABI StepOnePlus¢ J; & FPCRACAT M. E-£15 & B

1 (E-cadherin)5 |4, Lif: 5-TAC ACT GCC CAG
GAG CCA GA-3', Fiff: 5'-TGG CAC CAG TGT
CCG GAT TA-3', #9103 bp; 1 Z:B-actin5 |4, il
5'-GGA CTT CGA GCA AGA GAT GG-3', | ilff: 5'-
AGC ACT GTG TTG GCG TAC AG-3', 7" #)234 bp.
1.3 FHRRADE RS

HEH5 [ &b SC R [4]7 $k #2 [6) lincRNA HOTAIRSE
[X(Gene ID: 100124700) 1) ZksiRNAJT 41|, 4+
T kipSUPER-EGFP 1 A& 2 3K 45 Bl shRNA B 1%
FRA AR, sShARNAZE [K (b ¥#f Invitrogen 2 & &5 ik, Bgl
I Hind TG 5% 2808 $ N8R TR, [RIINE, 5
AN [ AT 3 AT 1P BH 4 % B3 P F1) scramble-shRNA .
HOTAIR-shRNA 71| I 3 4#: 5-GAT CCC CGA AC
GGG AGT ACA GAG AGA TTC AAG AGA TCT
CTC TGT ACT CCC GTT CTT TTT GGA AA-3"; X
N E: 5'- AGC TTT TCC AAA AAG AAC GGG AGT
ACA GGA GAT CTC TTG AAT CTC TCT GTA CTC
CGT TCG GG-3'. Scramble-shRNAJF 51, £ % LA1E
T AF SCHR[S). #4 % i ki pSUPER-EGFP1-HOTAIR-
ShRNA(#] #shHOTAIR), il ] J i % 5, ks
B Yy IR 4i i S AT 7 AZHOTAIR-siRNA: 5'-GAA
CGG GAG UAC AGA GAG A-3', T4 HOTAIRIL X
fR ek IR vE A A1 % Y pSUPER-EGFP1-scramble-
ShRNA({#] FKscramble) Tk, & i % G il I8 41 o J m]
7= /fscramble-siRNA: 5'-UUC UUC CGA ACG UGU
CAC GU-3', ANFHARATIER (205, 4 1Pk A
. LUIR JBTAA2000% A4 1 (1) P8 JSORL 23 ) e G A
BN S, DA BRI GFPAR (4 9¢ ' B (1 3R 18 K
G418 IRl S A7 BRAR RS VA I e th AR e i 4 B
Jes 20 AR, BRI = AN v B Al 2 SR A A R, 3
KEEFE, T 5 S0 R S 504G
1.4 XJJRIXIE(Wound healing assay)

i 40 A AR FH RIS 1R 7 P AR
M M shHOTAIR JiT R £dh 5 e G 15 9 41 i Sz scramble
IFI 6T TR A A 7 G 1 o 4 B 40 n A T e AL
FR3IL, B KA IR BI95% e 47 5, B 55%
NI 164015 FRBOIATRIPRAS I . S itk S G
J% (healing degree)=(1—4= i 55 X IR 58 &/ I 46 R 5
JE£)x100%, 5 4 i fig
1.5 Transwell’)s = £ 5 iR 1% 22 iR 3 (Transwell
invasive assay)

JIF 96 4 0 42 2 717 46 >R F Transwell /) % Matrigel
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FE BT Z8 S 56 1 U7 v, DN B G T 9 41 i BGC823
152 ZE WS Rt o8 S TR P BE F7 o Jill Transwell/) % 1724
FUBR Y, B R I i) 5 i B T Transwell [ )2, e [&]
S FEALPIAE 21040 i, /N3 F 2 0 & 10 58 4 R 97
B, WA 24 WERUHNE, TEDE e QA TS
{55 WA 20065 BT T B0 #T
1.6 MTTENEH A <l 2

MTTVERAEEE, 2t S50 20 Sont it 41 40 i i)
AR . 23 R A 2 A G A i P 5 L v R R
SRR M, VRS R T o6 FL AR M TR, B
FLIx10°gH Y, [ 3207 28 (L4, JEEE9R7 d, 452 dif
WK 282, 3, 4,5, 6d, 53 45k 20 4 o5 A6 £L,
AMTTAFBEAT HS I, WG e 928 RS A 1490 nmik
W72 AL G B (DA, LAR (] A 8%, DIE A 20
AR 2L
1.7 FitFAH*E

S 3R, Ge vt s LA S B bR 2 ROR,
1z Tl GraphPad.Prism.v5.0 3% £F iE 47 204 G2 vt 43 # 9%
PEE, B ek 56, P<0.05IA K 22 5 A Gi v 24 o

2 HR
2.1 #iEshHOTAIRFH R

¥l XtlincRNA HOTAIR[{JsiRNAT- 1L J7 51 Jy: 5'-
GAA CGG GAG TAC AGA GAG A-3'. FE A P56 IF

140

150 160 170
TATGAGACCACAGATCCCCGAACGGG AGTACAGAGAGATTCAA

P £ [fshHOTAIR T4 FURL 7 41 1E A 5 A5 . 4l A 19
shRNA IE [f] FE 41 2 5'-GAT CCC CGA ACG GGA GTA
CAG AGA GAT TCA AGA GAT CTC TCT GTA CTC
CCG TTC TTT TTG GAA A-3'. &1 }jshHOTAIR T4
JEOREIE [ DU, B4 A A 2 ] 7 DL BT 23 471, DL ] ep
RIS 3 HE D, SRR TR ShHOTAIRFE E 1E A

B M 5t B shRNA-scramble/y> 41 1E X 4% K. 5'-
GAT CCC CTT CTC CGA ACG TGT CAC GTT TCA
AGA GAA CGT GAC ACG TTC GGA GAA TTT
TTG GAA A-3'o H6 g3 (R P 06 JE4A0 50 1 v 0
FEan 2057, X2 2 nl 2 0L T 7 4, B B4
X FE A ok scramble #4) B o
2.2 TEEPCRIMshHOTAIREE 340 BfilincRNA
HOTAIRF X E

P2 MRS B 4 B 0 4 i PR, RNA 4 5% )5,
qPCRIll 5ElincRNA HOTAIR RNA R ik . 45 3
71N, ShHOTATIRES & #% Y (1) 1 9 41 i 5 scrambleffs G
5 95 40 )M T lincRNA HOTAIRFE 35 538 T %, 72 5k
B (P<0.01)(E3). %45 £, shHOTAIR T3
3, 3R 0 lincRNA HOTAIR ' i 5 s 41 B ik ] FH T
lincRNA HOTAIR T~ i 5 AH S T REPE S5 o
2.3 T iflincRNA HOTAIR B J& 40 B i 1T 7% &8
N RERRIRER =N

SoF Rl 5206 Hh 24, 48 Wi A SRR A AT

180 190 200
GAGATCTCTCTGTACTCCCGTTCTTTTTGGAAAA

.

il

El1 pSUPER-EGFP1-shHOTAIRE: E M 7
Fig.1 pSUPER-EGFP1-shHOTAIR gene sequencing map

50 60 70, 80
iIAGACCACAG ATCCCCTTCTCCGAACGTGTCACGTTTCAAGAG

90, 100 120
AAMCGTG ACACGTTCGGAG AAT AAGCTTACGCGTAAATTG

il

[E2 pSUPER-EGFP
Fig.2 pSUPER-EGFP1-scram

1-scramble AL IE [83 5
ble plasmid forward sequencing map
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Scramble shHOTAIR

El3 EEPCRIENEELMAincRNA HOTAIRFE 2
Fig.3 The expression of lincRNA HOTAIR in shHOTAIR
cells detected by qPCR

L2, 45 9 5 or, shHOTAIREE # K HHOTAIR % ik
1 e 40 i 2 e % FH PR ) Mt scramble TR 41 i & A
FE N, 22 A Geih 5 B L (E4A R4 B)(P<0.05).
Transwell/)N % J6 Ji i 4= 28 S 96 25 o sANBENL BT
PP THEH R AR 2840 M P 38 B AT L, Seit 4

(A)

Oh

Scramble

shHOTAIR

A: RPPRIRES (200%); B: RITR A4, *P<0.05.

7R, shHOTAIRA 15 ¥ 41 il e scramble 417 28 )
WS B, 22 i k2 (S AR &I 5B)(P<0.01)
2.4 TiElincRNA HOTAIRX} & J& 40 B 15 58 B
:REAL

MTT 48 i 5 58 52 56 45 R 5 o~(Kle), T i
lincRNA HOTAIR Ji5 5 ¥ 41 M 39 58 58 5 1 1 vl it 21
W R, 2R gt X, SonlinecRNA HOTAIR
RSk ZE T R A MG T RE . REIREE3, 4 d,
shHOTAIRZH & Ji 40 i e scramble H 95 fiE ) N %, 7=
AR L (P<0.05). H574S, 6 d, shHOTAIRZ]
5 9 41 i e scrambleZH H4 5E fE B R B, 2= A
F(P<0.01).
25 T iflincRNA HOTAIRY S J& ¢l Bt B E-cadherin
ek

SE T PCRYZ A I AN [7) # G 41 i E-cadherin K ik
50l 45 B on(E7), FillineRNA HOTAIR ) &
I fl E-cadherin mRN A 15 7K P15 BH P46 e 2H 484,
A G E R X, £ W] lineRNA HOTAIR T i Jim 1

A: wound healing assay (200%); B: the cell recovery rate of wound-healing assay, *P<0.05.
El4 IR0 R B AT aE
Fig.4 The migration ability of shHOTAIR cells detected by wound healing assay
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L e 11 G-+ ¥2 &F Zogs P N -

A R e TR N
LERIEE PR - o U S 5, 80° 5id I
CRe A A LlESL B8 % 2 e o

B oy ek R b B B L
2 b L) "o " o o 3

R . < e B A ‘W :’.." L P d’f':_" . _._“f $o°.

Scramble shHOTAIR

48 h (B)
@ Scramble
=81 O sHoTAR
s_/ *
g 60- .
Q
e}
2499
G
T 204 -
04 T T
24 h 48 h
(B)
>4 | *kk
= 1204
(o}
= 1004
)
S 80-
§ 60 b —
(5]
E 404
<
Z 201
O" T
Scramble shHOTAIR

A R A TR 6 Transwell /N 38 R0 8.(200%); B: %F it Transwell /N % [RI41 3045 11, **P<0.01.
A: invasive cells of Transwell invasion assay (200x); B: the number of invasive cells, **P<0.01.
E5 TranswellNEERMEMBEE RGN FE LS BRMAMEERE
Fig.5 The invasion ability of sstHOTAIR cells detected by Transwell invasive assay
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-~ Scramble
1 0- *k
’ -©- shHOTAIR
0.8_ *k
g 0.6 *
Q
0.4+ %
0.2
0 T T T T T
1 2 3 4 5 6
Time (d)

*P<0.05, ¥**P<0.01, LjscrambleZ] LL#
*P<0.05, **P<0.01 vs scramble group.
El6 MTTEHailsE S g E RE
Fig.6 The proliferation ability of sstHOTAIR cells detected
by MTT assay

T EEA M E-cadherindik .

3 itig

KA 4 FSRNA (lincRNAs) °] 75 ¢ W 15 4% 1 4254
BSR4 DR S e R S 2 M 2 iR s R
() ¢ 3 7K SEB4, HorhlineRNA HOTAIR ' K ik 5
Bk PR MR (i FUIR i AR B S
BEYIF Ko LincRNA HOTAIRJEHOXHE R 5% e L
RNA(HOX transcript antisense RNA, HOTAIR),
A4 iBRNA HOTAIRYE JjlincRNASIH B% 3 2 —, H
HOXCHE R g e 5%, & — A K% 2.2 Kby 5 A,
ANGi R AT AT £ BT, 70— B R AR 4 AU RNA,
lincRNA HOTAIRIP) {2215 55 [ 8 4 7 R0 P01 s A7 0K
lincRNA HOTAIR V] 45 4y HOX e A il He 6 ik ok Ak o
R YTER, {HlincRNA HOTAIR A ¢ 1t b Jgg %4 4% (1) 2
ML Z14 4 4515 BH, A8 lincRNA HOTAIR[Y) L
AR

B TR R LR P AR 3 SR AE S IR AR S R B
PRI Hp-L2Y 45 55 9 B 1 fN & R v b R 4% — o i i3t
PR T, g TR AT B mT A 5 o 4 e 2B b B 1)
AN ST T 5 R 2R B, I PR VR T I 75 4 Hp-L &Y
SEAE R A Rl B 4. WAL B M E R b iG
A RAF AT 2. Hp-L2Y B e AT it 8k B 9 110 &
Aoy R ARZRIEERS . b, TR, @ ]
WL 7> T RIEAER, UAIFIRYT o lincRNA HOTAIRV]
e P W E RS T, AU, T RlincRNA
HOTAIRJ5, B4l . 1238 R3bhne 1 NI%, W

*P<0.05

150 4 |

125+

100 4

754

50+

E-cadherin mRNA
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254

0= T
shHOTAIR
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El7 EEPCRZEHNEERE M ME-cadherinFRik KT
Fig.7 The expression E-cadherin mRNA in shHOTAIR cells
detected by qPCR

/RlincRNA HOTAIRTE S A ML B . A2 28 R 42
HEAE R, X B s i A K BB E

PR HLH & IR, linecRNA HOTAIR T J5 384 n 1
B Ji 41 fiE-cadherin#é 15, E-cadherini 41 ffu [A] %
Bt o3 7, AT R b A0 B D TR N B N, e 4
R A T A RN S R S A R R I 1, Y
E-cadherin 1A 2% 1 i ] 3 5040 fifd (] 26 B B8 ) T F%
Je AR BE IR (R FE Y, A L B 40 A 1) 8] -4 P 4 A
(el R, 32 SRR AU 4N M B A 1 A A i R B
Y B A e, A A M 2 25 0 A, 3 A
MOBSH IS, 1A MO B 8 )R B MR kAR AR
BRI AT PO HEN, F§lincRNA HOTAIR
T oL 4 N E-cadherin% ik 5 2040 Mo 7] Z6 B A 1 $2 i,
PR E A i . 122815/ . It4h, E-cadherin
15 1 B % i S N B-3% FA AR 1 (B-catenin) AH SC K, M
B-cateninZ: 55 Wntf5 54 12 1 15 40 i 1) A A 36 41,
R REN T i lincRNA HOTAIR G 4 9 41 i 19 5 g
IpLHIZ —

EH T UL, B )R Y lincRNA HOTAIRT 3 35,
AT LLRRAG B 0 AT B . 12 28 A B B8 ), lincRNA
HOTAIRT LLAE Ay 326 8 2 FH - B 9 19 20 1 R ) ¥R
I7, VE R AU TP I K .

S E ik (References)
1 Kim SS, Ruiz VE, Carroll JD, Moss SF. Helicobacter pylori in
the pathogenesis of gastric cancer and gastric lymphoma. Cancer
Lett 2011; 305(2): 228-38.
2 Wen S, Moss SF. Helicobacter pylori virulence factors in gastric
carcinogenesis. Cancer Lett 2009; 282(1): 1-8.



1086

\

BRSE -

Endo H, Shiroki T, Nakagawa T, Yokoyama M, Tamai K,
Yamanami H, ef al. Enhanced expression of long non-coding
RNA HOTAIR is associated with the development of gastric
cancer. PLoS One 2013; 8(10): €77070.

Gupta RA, Shah N, Wang KC, Kim J, Horlings HM, Wong DJ,
et al. Long non-coding RNA HOTAIR reprograms chromatin
state to promote cancer metastasis. Nature 2010; 464(7291):
1071-6.

Wi ae, BRI RS, £ 0, B0, SRS MR, A A b
Fz M Bl 9 SKOV3 4 HiiZEB1-shRNA T 41 14 4 £ J T fi5
58, T 4 9% 24 2% F(Chen Dengyu, Chen Junsong, Wang Jing,
Cao Wenhu, Zhang Hongyi, Yang Cuiping, et al. Construction of
targeting ZEB1-shRNA recombinant and its functional research
in epithelial ovarian cancer SKOV3 cells. Chinese Journal of
Immunology) 2012; 28(7): 611-5.

AR, MRRR, DA, AT da IS LA A PSR
i 1 S 27 Bt 24 4R (Huang Gulin, Lin Tefu, Jia Jihui, Ye Heping.
Helicobacter pylori L-form and its pathogenicity. Journal of

Bengbu Medical College) 2003; 28(1): 9-12.

YEW, TARL, A E, G, AR, de TR AT LAY &
Y b5 R R RS 1 06 FR . AL A 58 % (Luo Yanli, Yu
Donghong, Zhou Lei, Cai Zhaogen, Cheng Zenong. Relation
between Helicobacter pylori L-form infection in gastric
carcinoma and its invasion and metastasis. Carcinogenesis,
Teratogenesis & Mutagenesis) 2009; 21(5): 384-7.

Bessede E, Staedel C, Acufia Amador LA, Nguyen PH, Cham-
bonnier L, Hatakeyama M, et al. Helicobacter pylori generates
cells with cancer stem cell properties via epithelial-mesenchymal
transition-like changes. Oncogene 2014; 33(32): 4123-31.
Thiery JP, Acloque H, Huang RY, Nieto MA. Epithelial-
mesenchymal transitions in development and disease. Cell 2009;
139(5): 871-90.

Su YJ, Chang YW, Lin WH, Liang CL, Lee JL. An aberrant
nuclear localization of E-cadherin is a potent inhibitor of Wnt/
B-catenin-elicited promotion of the cancer stem cell phenotype.
Oncogenesis 2015; 4: e157.



