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[# ZE] B® HoHKEEIEHS RNA HOTAIR ZEE/INH MR (NSCLC) ZHEU I 4 BRI R (A549 SPC-A1 SK-MES-
1 #1 16HBE ) 9335, IF4r I/ 40 ML (R 22 MRS e s e . 5% a8 i 5% 5% PCR(qRT-PCR) #:1l HOTAIR 7 38
Bl NSCLC ZHZUJ% 4 RN R PR BKTE, Fhilt— R FH i 35 F0 RNA FHFE AT HOTAIR B2EY2<TRe 82l o 555
% pcDNA-HOTAIR 3 si-HOTAIR 3 i i HOTAIR 3%k, has 2 4 (peDNA3. 1-NC) F1FAHEXT IR (si-NC) 1E R X FR 4,
FH qRT-PCR Kzl Jesife . I MTT 35 H1 Transwell 35974k 5% 235 HOTAIR X} NSCLC 4 ¥4 5 B FIR 2268 1 2
#5338 ffi] NSCLC £H 2 HOTAIR AR kK TN 24. 48+59. 55, SIEH 24 I 41}l & 16HBE Af L, HOTAIR 7E SPC-
A1 1 SK-MES-1 ZH M HrAH % 2 323k, Wi 2E A549 ZE M AEXIHIRER A . % U4 HOTAIR siRNA 48h J5 ,A549 FI SPC-A1 ZHHiH HO-
TAIR 2635 F ;54 pcDNA3. 1-HOTAIR 48h J& , A549 4 i ff HOTAIR 535 B34, MTT 5256 7% | i d RNAL FoAR M HO-
TAIR 1335, % NSCLC 403458 RE /1 TEH A2, Transwell SE45 7R, il i3 7 4% si-HOTAIR 5 T 4 HOTAIR KA T
FEANML AL AR 78 (P<0.05) AR, 3 35 HOTATR W] LU 3 (2 0 40 i (T B MR 28 (P<0.05) , it  HOTAIR 7
NSCLC " 5 R 2235, A8 0 258 NSCLC 40 i B MIZ2288 1 3R T RE S A R TS AH G,
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[ Abstract] Objective To investigate the expression profile of long noncoding RNA HOTAIR in non-small cell lung cancer
(NSCLC) tissues and four different cell lines( A549, SPC-A1,SK-MES-1 and 16HBE) , and to study its biological functions in NSCLC
carcinogenesis and progression, especially on cell migration and invasion. Methods Quantitative reverse-transcription PCR ( qRT-
PCR) was performed to detect the relative expression of HOTAIR in thirty-eight NSCLC tissues and four cell lines( A549, SPC-A1,
SK-MES-1 and 16HBE). To further explore its biological function, techniques of overexpression and RNA interference (RNAi) were
applied. pcDNA-HOTAIR or si-HOTAIR was transfected to up or down-regulate HOTAIR expression in NSCLC cells respectively, and
the transfection efficiency was evaluated by qRT-PCR. MTT assay and Transwell assay were performed to evaluate the effect of ectopic
HOTAIR expression on proliferation, migration and invasion potential of NSCLC cells. Results The relative expression of HOTAIR in
38 cases of NSCLC tissues was 24. 48+59. 55. Compared with normal bronchial epithelium cell 16HBE, there was a relatively high ex-
pression of HOTAIR in SPC-A1 and SK-MES-1 cells, and a relatively low expression in A549 cell. The HOTAIR expression was down-
regulated in A549 and SPC-A1 cells at 48h after transfection of HOTAIR siRNA, and up-regulated in A549 cells at 48h after transfec-
tion of pcDNA3. 1-HOTAIR. MTT assay indicated that RNAi-mediated suppression of HOTAIR had little effect on cell proliferation,
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while Transwell assay indicated that inhibition of HOTAIR by si-HOTAIR could repress cell migration and invasion ( P<0. 05) ; con-

versely, overexpression of HOTAIR could significantly promote cell migration and invasion( P<0. 05). Conclusion The expression of

HOTAIR is significantly up-regulated in NSCLC, which can promote cell migration and invasion. HOTAIR may be a new biomarker of

poor prognosis in NSCLC.
[ Key Words] Non-small cell lung cancer( NSCLC) ;

2013 4F 36 E AT Pr2x 1Y 98 2 B0 W, il K 3¢
SEREAETE L 40 % LU HER 60 % LA b2t
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(non-small cell lung cancer, NSCLC ) J& Jili 2% 4 i 728
() EZL ISR | o At B N R BUE ) &
SR Z —, R BIETE NSCLC 119l R 1S5 55 i
ST T SIS T BOR E JE  {H 2 USR5 A
PR, S AFAAE SRR B R 1% 2247 KT — 21
AL I B AR, O B & Azt Ak JIE 4% 1 B
B B, B2 WG T X NSCLC BT
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UTAER WA FE s, AH 2 — 853 (>90% ) N 2K
FER 2 ] B4 S MK E A — A9 3FE % A5 RNA ( non-
coding RNA ,ncRNA) , B A FREEASAEHE
F 4 A% 1) g o 4% microRNA Z )5, £ 8 F % i
RNA (long non-coding RNAs, IncRNAs ) 19 & B Ff- ¥k
HES) T neRNA BFFE U HE il SR AT In-
cRNA Z 5 24 W) vid e, RIHRETEZ N Z
TET I B R R 350 ) HL 363k 2 1) 5 6 4% 988 E 7E N
FIZ RPN FI G, IncRNA FJ BEIE 3 Y2 0 R & 1 &
B RN L 2F R A% 1 224 e e
TR Tt 2L 2 B> 17 HL, IncRNA 7 R 2968
LR R P DR R 925 00 2% v ) DG S . PRt R
SRR A DG JE A2 R 57 1 IncRNA IR R H 5 8K
F1 2l iy ik [R] 22 1) F) A B A 2 o i A ) 2 )
DR, ARSI S5 X5 Jihe & A= LA 8 BRAR

Hor ,HOX A ) J SCEE TR R RNA ( Hox tran-
script antisense intergenic RNA, HOTAIR ) J& iff 5% #¢
/D) IneRNA 22—, HoRK B8 2158bp , LA ITER 1Y
JrC R AEAE T, HOTAIR 76 FLIR R 25 W 98 T
i R R Mt S5 22 T fieb g v A B 5 L URS — e
7R O] BEAE A i I 0 S vh R 4 AR, SR
PTG E 1 HHAE NSCLC JE s % 4%
HOPE AL R Z b AFSE | AR HOTAIR
7E NSCLC H i i, sl s AR SN SE B 5 57 7 3R
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L1 AR ERA IEET A AR ERE 2006 4F 2
2008 4F- 38 4] NSCLC & F AR VIR iy 41 21 S H X
NS IR B A, BT A A E TRk
ez RS BIRYT . TR PRARCT J5 3 20
WA Uk, HAEM T — BT -80°C R, AR
LR ER AR I S, IR T A
BEWAE R E A,

NSCLC JiJea 20 it 5 ( A549 (SPC-A1) i Jis 240 i
Z (SK-MES-1) K NZKIEH A& L9 &
(16HBE) ¥t [ Hh E B} 2 B A= P fb 2 5 4 i A= 4 =
WF5EHT, RPMI 1640 15 3% % DMEM ( GIBCO-BRL) 1%
FEHE 10% 54~ L35 | Trizol 385 TR IA 2K peD-
NA3. 1.3 P79/ RNA (siRNAs ) BBz [P
I siRNA (si-NC) F% Y41 Lipofectamine 2000 %7114
H 32 [# Invitrogen 2 F] ; PrimeScript S 5% 5% 1855 &l
SYBR Premix Ex Taq ¥JI Fl H 7% Takara 2\ H ; Mi-
diprep 50 &4 B 2 E Qiagen 23 ) ; MTT 271 &5 1
H % G Al Transwell SEEH )/NZE I A Millipore
/3 F) s Matrigel #1°0. 1% AY%5 i 2504 [ Sigma-Aldrich
v EIXT1 S BRI A H R Olympus 23 A
1.2 Fik
1.2.1  4aMe¥s 5 iR 40 RPMI-1640 5§
DMEM ( GIBCO-BRL) $5 F= F 45 5%, #h 78 10% it 4+ 1fiL
#.100U/ml 8 & DM 100mg/ml $E % E, BT
37°C . %5 5% CO, BV RN BE T8 I 1E 77 48 b o JL s
Feo B 1~2 KEHOFE R IR A0 Ml B2 38 3
80% ~90% i A THE AR5 3%
1.2.2 okt A E HOTAIR Ay A&,
HIPCR M SPC-A1 4l cDNA "3 — P2 K1Y
HOTAIR H B, HT¥ 1A HOTAIR WA IR T
H)K . FiiE:5° -CATGGATCCACATTCTGCCCTGAT-
TTCCGGAACC-3" , T i#: 5’ -ACTCTCGAGCCACC-
ACACACACACAACCTACAC-3" , 43 il 4, & 4N B 1
Hind M1 Xho [ {iis, 35k PCR A7 4 0 oo P
R B F IR EAA pcDNA 3.1 1,
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1.2.3 404 % 4% pcDNA3. 1-HOTAIR %
AS49 4 Hd = H, LAAS 8 peDNA #8 {& ( pcDNA3. 1-
NC)E A %t BE2H , JF 1 2 5 % 5% PCR (qRT-
PCR) #:ll HOTAIR W%k /K . BT A T 5 UL
kI EEAAZ: DNA Midiprep 177 & 4200, 3 M7 )
HOTAIR siRNA HJ#8751 4535124 . si-HOTAIR 1.5 -A-
AAUCCAGAACCCUCUGACAUUUGC-3" ; si-HOTAIR
2:5" -UUAAGUCUAGGAAUCAGCACGAAGC-3’ ;si-
HOTAIR 3: 5’ -CAUAUUAUAGAGUUGCUCUGUG-
CUG-3" ., ¥ HOTAIR siRNAs (si-HOTAIR 1 si-HO-
TAIR 2 si-HOTAIR 3) S EHPEXT R si-NC (% HE2H)
FEYLZE SPC-A1 FIl AS49 4, #F LiRAIRE ST 6
FLEEFEMH, 383 Lipofectamine 2000 #4728 44 K X}
MR e e, BRI S W= i, # 35
48h WA A 40 T qRT-PCR 4347,

1.2.4 RNA $£HUHl qRT-PCR K& 1 FH ¢RT-
PCR 5 ] 38 il NSCLC #H 40 K 4y Wl e 1
pcDNA3. 1-HOTAIR Fll si-HOTAIR K H: % 18 25 41 ffg
H1 HOTAIR HJZRIA7KF-, i FH Trizol 157 2 L 2 41
BTG TR MY S RNA, i PrimeSeript [ 5%
# & H SYBR Premix Ex Taq #£4T qRT-PCR 43#7 , K
D HOTAIR (#3235 7K -, 285 5 Wl e H 7l i 1d = il
(GAPDH) &k a7 bR ifE{L, HOTAIR ) PCR
5149k FHF5I19.5° -CAGTGGGGAACTCTGACTC-
G-3", Fi#F5I#.:5 -GTGCCTGGTGCTCTCTTACC-
3’ ;GAPDH Fii#514):5" -GGGAGCCAAAAGGGTC-
AT-3" |, Fii#51#9:5 -GAGTCCTTCCACGATACCA-
A-3", f#i ABT 7500 #£4T qRT-PCR FIECHE US4
53HT qRT-PCR 945 2R I 3155 HAH X T 1l 4G B ik
B, IR G a4 AR GAPDH B35 5072 | >R
27 AR TAR AL

1.2.5 AfEIGAESCS (1 MTT 24 NSCLC
YU AR AB S, 7E 96 FLFHR 43 I AL e si-
HOTAIR [ SPC-A1 4 ffg 1 A549 4i ff ( 45 L 3000
AN) FEYE peDNA3. 1-HOTAIR fY A549 4 Jifd ( 454L
2000 ™) , B 24h 10 S AR MG GE G O, 4 3l
P AR AE 490nm P AL £ FLIYIROGAE (A) |, IFiT
FORTRIBS ] 2555 Oh A B Y FU B, LA i i A= 4 1)
TWPE, ST EAE 4K,

1.2.6 HMGERMRELE FARMEAERLE
48h PE4T Transwell 325G T AL ,>|i7f 5%10* 14~
) N AN P IR R R Y e oM s S o |
x10° MMINA L2 MR &S T2ANE

FEH 10% 64 M5 5 FR . W HE 24h 5, HH
BE[E e RS B 2B 2 F 2 M ANMITH 0. 1% FI%h &
LU IR IXT71 BIE BT, LR R
3K,

1.3 %t o4 N SPSS 16,0 #4148t
SEAbPE, VORS¢ ARG, Z AL L
BN 2R Ty 22 43 M 5 TP R 18] T 48] Mann-
Whitney U #:56. Lh P<0.05 HZEFAS 5 L,

2 & B

2.1 NSCLC 2B % R F NSCLC #m Atk F HOTAIR
g9 &3k 38 il NSCLC 41419 HOTAIR (X ik
IKSF-h 24,48 £59.55, fE 3 Kk NSCLC 408 &,
HOTAIR MBI 2I 5t S51E® ZE
4 £ (16HBE) #f Ht, HOTAIR 7£ SPC-A1 4l
e i 25 ks, H R A K 16HBE 41 it 11
3.23 f%(P<0.01) ; HOTAIR 7F SK-MES-1 4l jifg o %)
FIRTRIGEIN, 2 16HBE A LAY 1. 34 £ (P<0.05) ;
MTE A549 20 g HOTAIR 223k 7K F AH X A%,
16HBE 4HfifY 54.21%(P<0.05), WHE 1,

401

35¢F _T_

3.0F

JTSJ 251
20F
1.5

A ] 7

0 16HBE A549

AHXS 25

i

SPC-A1 SK-MES-1

B1 RF NSCLC #8f % ¥ HOTAIR #4855 %k
kK

2.2 $PMRMEATE HOTAIR £ NSCLC 28 itk ¥ 89 &
A fE AS549 Fil SPC-A1 4, TR R fe s iy
siRNA (si-HOTAIR 3) ¥ HOTAIR 235 T # % %) Id
2H (si-NC) [ 25% 1 21% (P<0.01) . itk , e #¢fd
FHsi-HOTAIR 3 475 £E ML, fERE U T peD-
NA3. 1-HOTAIR B9 A549 4iffirp , HOTAIR B3k
Jinz %y ALY 28 1% (P<0.01), WL 2,

2.3 HOTAIR & ik 5t ém o3& sh 69 om0 MTT 3L
SRR iYL si-HOTAIR [ NSCLC 4 il rp
HOTAIR k7K, I A 3 520 NSCLC 40 ff i) 4=
K., WE 3,

2.4 HOTAIR stémfait #% iz £ 097 Transwell
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osi-NC
A msi-HOTAIR 1
1.2, Wsi-HOTAIR 2

@ pc DNA3.1-HOTAIR
ope DNA3.I-NC

%[ @si-HOTAIR 3 35
1.0 30)
1% 0.8 1w 25
= 20
0.6 ®
= 715
o
Z 04 =9
02 5

A549 SPC-A1

ALY si-HOTAIR ; B % % pcDNA-HOTATR
B2 4RI HOTAIR 4 NSCLC 48 it 89
Fik

S AE R R a7 YL si-HOTAIR 3K R HOTAIR
IR AT LA 988 40 B ) A2 B AR 28 BE 11 (P<0.05)

msi-NC
m si-HOTAIR

L

2%

A\ B: 5 tsi-HOTAIR;

A6 B
«si-NC 7 +si-NC
5t =si-HOTAIR 6 -si-HOTAIR
a4 i 0
pt im 3
< 2 '\g 5
1 1
0 0 —
0 24 48 72 96 0 24 48 72 96
] (h) ] (h)

A: SPC-A140f1; B: AS4941fifd

B3 ¥ed3s HOTAIR *F NSCLC 49 JifL 3 74 4%
714 % v

AHI , 3 3 55 % peDNA-HOTAIR 31t 2635 HOTAIR
AT LA 5 95 0 ) 12 F5 AR 28 68 1 (P<0.05) . UL
K 4,

o pcDNA3.1-NC

C peDNA3.I-NC
‘ m pcDNA-HOTAIR

s

pcDNA-HOTAIR D

C. D: ¥t pcDNA-HOTAIR

B 4  Aph) Kt &k HOTAIR xF NSCLC 48 i it 4% A0 13 £ 48 1 69 %

3 it i

NSCLC s& i # WL SO B g 2 —, ik
A RZ N R ILE B S5 8, Horh ¥ Jost ek
WL A2 2 ) A AR | 0 97 9 5 DR R i s R R g R 78 |
DNA H AR A9 828 DL K neRNA 2R3k 19 2%
4, NSCLC RUIZ WU B 22 38 5 - B Fe Pk
AT 8IS NSCLC B R i B & 2,
BB M AT AE

AR, neRNA 76 M8 & A ke b i i 454
BTG R AT G, TEAREE A neRNA ™
ZAAAE T AZ AR BT Y, E24E miRNA  piRNA DA K&
IncRNA %5 Y24y 1k, KB miRNA 76 RNAQ Gl 5 |
PR AR B b o F B A8 BRESE ™, X
IncRNA B SCHIT 58 M H D | ok i 2 (W F 95 34 T 4R
EEIEH X — ik, 24 IncRNA & 8% & 315 il
FEHA VIR, HI19 1E R 8BS e A O

) IncRNA , fiE % fie 1 fili 938 40 B 4= K7, Schmidt
SEPOIEST MALATT A AR R 0 NSCLC %% ik
FbrE W, BAh, 5 NSCLC & A & A & 1)
IncRNA 343 4F LET™" 1lincRNA p21'2' UCA1'™*' LS
K BC200'* 4 #R1fii, IncRNA 7E NSCLC Hiy B4
FPLE H RTH 2 ) B R,
ARFSEHE T E B K HOTAIR 78 NSCLC 441
B AN B 2R K, I 38 3 PR A M S 50 ) A I H
S FRIBXT TR NSCLC & A= Ak 8 ] B 1 4+
HpeERLE] A BRI IRIE HOTAIR 7ESLIRR T
T IBE 3 25 22 I o v o 6 3, 38 ok 21 4K 1 R 64k
Tl Z2 R 3 IR (4 2 3k AT 2 5 i b8 | e AR
Dok O = T I e ol = I 3 L
HOTATR 53 #3555 BT 5685 A0 % 1055 R R
BUFA K HOTAIR Ay #1515 # M 14 2L
AT G, 38 AT 31 55 2 AR il &2 A 1K (polycomb re-
pressive complex 2, PRC2) , ffi 41 5 H H3 Y K9 F
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K27 i s & A = W Ak, AT I 45 8 56 [ ) 3R 18 5
S8, 758 ek 4l B, HOTAIR i
WS 8 3h 7 X B (O H3K27 WAL B 3
WIF-1 35, 28 M0 Wnt/B-catenin {5 518 4, 1E
S90S L B RE Th  HOTAIR 38 4o 8 45 2 F 5541
il , 25 b R 0] s A 72 4 8 b+ 4 i i 1
PECY eI HOTAIR 76 NSCLC % A % &
MVEHEA —E S %8 L, HEF HOTAIR 78
NSCLC " i PE AR N Z £L /0 | 5 BL8 2 1Y) SR AF 5%
JnLLE B, HOTAIR W] BE5 NSCLC 34 Jo iR A 17
HAHSG , HAIRFE I 5 e 20 B 1 4= 28 1 L IEAH
KD Zhuang %5 IFSEIESE HOTAIR RERS 4
I BB a5 7 A, T3k NSCLC &2

AWE ST AIE 52 NSCLC 41 4% vh % o & 3 i
HOTAIR 5335 BYFRF A HAE 3 BRI NSCLC 41 i
A FEEA FRFYE  7E SPC-A1 Fll SK-MES-1 4f
Ji PR T TR 3k TTTE AS49 4 i Fh AH R 2R3k,
RV HOTAIR 58 3RIATE NSCLC A A= & Jgrhnf
RERIAE DA AE A W 90 R FH 240 Pt 2 G 1) 7 9 0 L
WrE GERE R ZERE I AT AT, SIS UL peDNA-
HOTAIR 5§ si-HOTAIR &4 3500 7 HAE 20 i v 1Y)
TR AR SN E R N I R Rs, —
J7 T, o A0 M 1 — A db SRR R AN SZ LA o 1)
HGAERE ST, MTT 5256 0 7R 38 o ¥ 1] #2 %% HOTAIR
KA HOTAIR /92235 IF R fig i 2 52 i NSCLC 4
ML AR TR PE NG FEBE 1 . D3 — 7 1, T A L ) A
R Z2RE )1 2 OB A 2 AT R B R, 5%
M) 535 2 2 RN 90 J A9 B 22 K Transwell 555K
78 F I HOTAIR 23 n] LI 38 s/ 40 il 1 % F12
72, $27K8 HOTAIR 53358 59 4 MG PEAE W 22471
Z ] AR e

28 FRrd, B4 HOTAIR 283k ¢ HE 1 98 40 i Y
TRHEZE 2R AT BE S NSCLC A RS 4 %,
TR A B e 55 F8 XU . HOTALR K AT fig i
NSCLC B A= Py 2 ik Y M 25 YR8 A, A 5T 42
7~ HOTAIR 7E NSCLC 1Y & A= J Jie v m] R ke 3] o 22
YER (R BAR BRI 75 3 — 25 0 5T, R ok i s
PRAZWT B I6 T S HE e 5Ll
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