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fEE] a4 WIHKREEESS RNA (IncRNA ) -H19 XFHE/NEMuftiRE (NSCLC ) 4UfIHFE . A% H R Ky
FHLGl. Fek  WE 2015 4F 10 A £ 2016 4F 5 JBEZER RS (B FE RS ) KIBEPEHHIZH 20 #4i] NSCLC &
FHFARYVIBRN NSCLC 4N AN (19955 1E 7 412 83 SER 58 /& PCR (qPCR ) £l NSCLC ZH4 J i@ 55 1F
WL, A NSCLC 4iffi 5 A549 . NCI-H1299 FIE# i | K 401 22 BEAS-2B H' IncRNA-H19 [3&ik, £ A549
i P 223K IncRNA-H19 J5, SR CCK-8 B:Al Transwell SEI643 504G 41 i 1 3458 AT AL RE 1. R A= 9115
2O HT N IncRNA-H19 56 RNA (miRNA ) -760 FZ5 G078, 83 B 2 B o5 5 9256 /3 HT IncRNA-H19
% miRNA-760 F9WLHHAERT, R qPCR R 1B ENIE 43 SIAS I IncRNA-H19 1 #2354 miRNA-760 K T il 3k
nanog FIKMFN . WL X A549 ANIE; 4L miRNA-760 FALLH]E 3K miRNA-760 J5, #illid#ik miRNA-760
X IncRNA-H19 fi¢ i NSCLC 4 st 58 FE B AEHI I 2m . 26 %  LncRNA-HI19 7 NSCLC 4211 AS549 .,
NCI-H1299 4iiffg b5k, 20505 HARm S5 15 7 41 4UR BEAS-2B 4ilfi il 2k K Al e 22 3894 Gei 2478 L
(P #<<0.01) o SXTIEZHAHEL, iT3%3K IncRNA-H19 J& A549 4 H IG5 RE 1145k (P<0.05) . TR
(P<0.01) . 7ELRBHEE starBase v3.0 F #7453 8 IncRNA-H19 AEREF LT miRNA-760, XHEE 2 il
et FE AR 45 5 B 7R IncRNA-H19 5 miRNA-760 Z[EIfEERE LG SXTBAMHLL, i5R35 IncRNA-H19
AT A549 A H miRNA-760 13RiA (P #4<<0.05) , IHRMFIL PSR nanog 78 mRNA FldE H/KF193RA
(P¥<0.01) . 123KE miRNA-760 AT IncRNA-H19 X A549 it 5s fAER A EdtfEH, 5 IncRNA-H19 i3
KM E R A EE Y (P#<0.05) . %44 LocRNA-HI19 A] i 45 SR T miRNA-760 4% nanog A
Fik, MIMEE NSCLC 21 s AT Fs
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Long non-coding RNA-H19 promotes proliferation and migration of non-small cell lung cancer cells through
sponging microRNA-760 to regulate nanog gene expression
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[Abstract] Objective To explore the role of long non-coding RNA (IncRNA)-H19 in the proliferation and migration
of non-small cell lung cancer (NSCLC) cells and the molecular mechanisms. Methods The expressions of IncRNA-H19 in
20 NSCLC tissues and paired non-tumor tissues, which were collected from Changhai Hospital of Naval Medical University
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(Second Military Medical University) from Oct. 2015 to May 2016, were detected by real-time quantitative PCR (qPCR).
We also examined IncRNA-H19 expressions in NSCLC cell lines A549 and NCI-H1299 and normal lung epithelial cell line
BEAS-2B by qPCR. The proliferation and migration of A549 cells overexpressing IncRNA-H19 were detected by CCK-8
assay and Transwell assay, respectively. Bioinformatics analysis and duel-luciferase reporter assay were conducted to predict
and confirm the interaction between microRNA (miRNA)-760 and IncRNA-H19. Western blotting analysis and RT-qPCR
were performed to observe the influence of IncRNA-H19 overexpression on the expression of miRNA-760 and target gene

nanog. MiRNA-760 was overexpressed in A549 cells, and its role in IncRNA-H19 promoting proliferation and migration of
NSCLC cells was observed. Results The expressions of IncRNA-H19 in NSCLC tissues and A549 and NCI-H1299 cells
were significantly upregulated compared with those in normal tissues and BEAS-2B cells (all P<<0.01). Overexpression
of IncRNA-H19 significantly improved the proliferation ability (£<<0.05) and migration ability (P<<0.01) of A549 cells
compared with the negative control group. The results of starBase v3.0 showed that IncRNA-H19 could specifically adsorb
miRNA-760, and duel-luciferase reporter assay showed that IncRNA-H19 directly bound to miRNA-760. Compared with the
negative control group, overexpression of IncRNA-H19 significantly inhibited miRNA-760 expression in A549 cells (P<<0.05)

and promoted the expression of the downstream gene nanog at mRNA and protein levels (all P<<0.01). Overexpression
of miRNA-760 significantly inhibited IncRNA-H19-induced proliferation and migration of A549 cells (all P <<0.05).
Conclusion LncRNA-H19 can promote the proliferation and migration of NSCLC cells through sponging miRNA-760 to

regulate nanog gene expression.

[Key words] non-small cell lung carcinoma; long non-coding RNA-H19; microRNA-760; nanog gene
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Z—o MR A DA A ARG, (XA 2016 4
SERFUHTHE Y 180 T B B, L 150 )7
BB FHFET M, He R AR B A 432, il vl
kN s AR/ N B9 ( non-small cell lung
cancer, NSCLC ) Bk, HH NSCLC &% Ul
IR SRS, 295 il 85%. 2016 4FAYIRIE
WoR, BRI AR A& R AGRE IR IT Y Bk i
RO T AR, (HBE USRS R AR,
5 AEAELERNA S 1%, i, IERIARIIE A
He L R RERERR KM e 0 2 W il
EAHEMAYNRIT R e REEAREX
B

KaEJE g5 RNA (long non-coding RNA,
IncRNA ) &2 —RHESFARKEBL 200 nt, AEE
Pt E A RNA 20 7P LncRNA-H19 J&—
Rz ST EDIC S N, B B A 2R T
e, He ZFPHFGT 4RI , IncRNA-H19 Afif it 3%
FPESE G let-7 VAR WL TR IZAMLAY R R/, 25
FENBBE ., ElRGEInTEE TSRS,
IncRNA-H19 A3 f il S- it [A] 50 4 b 2 ik 7K
AT R O v A D ] o ) ET D s R A
Ab, FUBME . R B 2 B 45 5 IncRNA-H19
Tk TR nAa T, SRii, HAT IncRNA-HI9
TE NSCLC Hiyeik S AR I WARGE . AiFoeiE
A IncRNA-H19 7 NSCLC Z14Uf1 A\ NSCLC
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1.1 aazmak UdE 2015 4E 10 A & 2016 4E 5
WHREERRY (B FEERY) KiGERHZSH
20 {4l NSCLC & FARVIBRA NSCLC 421 AN
B o R WA (BRIt =5 cm) , Hp
BAS ., Lo 5, PR R (39£7) 2, R
YIRIBEZAFHRIT o RBUH LR G ST TR AR A
RURIGRAET —80 ‘Co AW AT 4275 5 K2
(55 TR EYEFITAC I B S It
WA, BEE R

12 fmpassfb44 A NSCLC il R AS49.,

NCI-H1299, AIE% i L5 40 %2 BEAS-2B ¥
o E B B LA M AR AL RIS A
10% Jif A 096 S 100 pg/mLF R . BEE R UHTHY
DMEM EHR TR, BT 37 'C. 5% CO, k5
FEhEE R FRER Lipo3000 % YL F Ui B 5 #4740
POy LY 48 h SR IEE YRk R

1.3 33X # DMEM SWHG Ik . R . BERR
22 i ( phosphate buffer saline, PBS) MJii4:
MIEIIE H3EE Gibeo 24F; 514, IncRNA-H19
I KT, 1% RNA ( microRNA, miRNA ) -760
BT . B CFR S A T A T/ (1)

Bt A BR A FIACH BT B Lipo3000 5% 44 i
FIA F 2 E ThermoFisher /A F); RNA fili42 . 4%
S M PG E R PCR (qPCR) R F & 401 B
HA TaKaRa 723 Al ; X 2 R 45 5 PRRS I
F & H I E Promega 28wl ; CCK-8 Kl &
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W T N B AR R A PR A 7] 5 nanog A4 .
HIHEE-3- iR i U8 ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH ) , Hifk. 264ty
H ZZ[E Abcam 2\,

1.4 RNA F#4%%5 qPCR #m &Kl TRIzol {5
YL BRI A MANNE S RNA, il i S 3k
5 cDNA, FWIRZ N 10 pL: 2 pL 5X iR
AW . 1 pL RNA, 7 uL H,0; WM. 37 C
15 min, 85 C 15s. LA cDNA W#itii#E4T qPCR,
FWAAZ A 20 uL: 10 uL SYBR, 1 puL cDNA,
1 puL 519, 8 uL H,0; JZhi&f4: 95 “C 10 min;
95°C 30s, 60 °C 15s, 72°C20s, 40 MEH; 72 C
10 min, S1¥F5: IncRNA-H9 i 5-GGC AAG
AAG CGG GTC TGT-3', Filf 5-GTG CAG CAT ATT
CAT TTC CAA G-3'; nanog i 5-TTT GTG GGC
CTG AAG AAA ACT-3', Tiif 5-AGG GCT GTC
CTG AAT AAG CAG-3'; GAPDH L 5-GGA GCG
AGA TCC CTC CAA AAT-3', Filf 5-GGC TGT TGT
CAT ACT TCT CAT GG-3'. Lk GAPDH hNZ Xk
P, SRAH 274 ST RNA AN Rk i

1.5 Zmpesh e ik

1.5.1 CCK-8 #%& M gm BB K
AS549 4iiffl, BRI R 3X10%mL A4
B, JELIAEFL 100 pL R F 96 fLik. R4
WEERS , A3 AESESR 0, 24, 48, 72, 96 h BFfiIA
10 pL CCK-8 i, FH4%5% 2 h J5 FH B bR AR
450 nm Ab Y8 FEAE

1.5.2 Transwell HA0 404831 7% BOW A K
1 A549 4HH, FHJC LT 35 35 T T 22 2 L 26 5 Oy
1X10°/mL FIANMLETR, B 400 uL 47T Transwell
INF N, INEINRIN 400 pL SEERT IR LRGSR
24 h JEHGR/INE, TSI PBS B4R YL, 1216
T 4% ZRPEEERPREE 20 min, FRREUE/NE,
FRZEIBK VGG ASRIET, INAGS b YL i e £
30 min, YEFEE YR G TE T T ER

1.6 MK FZEERERRE % KHEE Promega
NTEILOPS & oy i E e PSP oalll S W &/ 0l
WIHEATIRAE, T K O ST E 2OUEM T
B, PPAL RS I R e A P B A XTI D

1.7 Fafkeridx HAARHENR, HEa
BT 0 RIPA 423 A%, 100 C &
W 10 min ZBMESG UK ERH, SRR T —20 C,
e ]~ o L R AN - SR TN A IR R BE IS, B 20 uL
AT T RLIK o B RS FH DRk 5 P4 9k 3 A
1h, JIAFE 1 : 1000 % BEAY nanog $ii/A . GAPDH
B R E S E 2 h, e £h 2% h il

( phosphate buffer saline-Tween, PBST ) P/
30, A CHIMBR AR E 1 h, M PBST
YRR 3 K. F Odyssey T £L /MR .

1.8 “iitzaz N SPSS 17.0 bkt r4eit=#
0T BRIERSARTFREFRILL x£s Ron, P
] LR ST AR ¢ K3 SR A A T F
BEUATR A BRI A) b AR HAE S 80k ks
%o KagKHE (o) 24 0.05.

2 # R

2.1 LncRNA-H19 #£ NSCLC 2R 4% A #a e, ¥ & ik
¥m qPCR REUZE R /R, IncRNA-H19 7£
NSCLC 1 () 1k i F HAE 9 55 1E 7 4 40
BRIE, ZRAGIEEX (P=0.001 1, K
1A) ; IncRNA-H19 7E A NSCLC 4iffi 5 A549 F1
NCI-H1299 4t g v iy 2k s T HAE A IE il 1
KAl & BEAS-2B #iffirh iy kik, =A%t
FE N (P¥<0.01, F1B) .

P=0.0011
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Relative IncRNA-H19 expression
Relative IncRNA-H19 expression
2

OBEAS-ZB A549 NCI-H1299

1 qPCR #illl NSCLC AR Fn4Hpa 7 h
IncRNA-H19 BRi%
Fig1 Expression of IncRNA-H19 in NSCLC
tissues and cell lines detected by qPCR
A: Relative expression of IncRNA-H19 in NSCLC tissues and
nontumor tissues. n=20. B: Relative expression of IncRNA-H19
in human NSCLC cell lines (A549 and NCI-H1299) and human
normal lung cell line (BEAS-2B). "P<<0.01 vs BEAS-2B. n=3,
x=%s. NSCLC: Non-small cell lung cancer; IncRNA: Long non-
coding RNA

" n
Nontumor Tumor

2.2 it & ik IncRNA-HI19 123t NSCLC Zmfgty3g
mEiEH  qPCR 452K (B 2A) WoR, 78 A549 41
Pt #3k5 IncRNA-H19 J5, 4 IncRNA-H19
k¥, SXTRAM2ZER B F I EE L (P<
0.01) , UiHA i 22 15 41 A A R AY i ). CCK-8 5
WaE R (Bl 2B) R, #2335 IncRNA-H19 LA
PEim AS49 AAERYIETERE ST, FEANMIEESR 72,96 h
i 55 0 B AR LG 22 R A Se it 27 X (P<<0.05,
P<0.01) . Transwell SZE45F (K 20) R, ik
IncRNA-H19 FILAMER A549 i hety, 5xF
MEZAAH L 22 S A g2 X (P<0.01) .
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a, g 12 'g
Zof 2 . . L
e T 3 A
L4 = B2
Z © 6 L=
% ° 2 -
[3) o 4 <
£2r = 510
[0} < Rl
2 |:=| T 2 =
= A F "B 0 c
~ NC OV-HI9 0 24 48 72 9 NC OV-H19

t/h
B2 TRiX IncRNA-H19 {23 A NSCLC 401 5 A549 FUIE IR

Fig2 Overexpression of IncRNA-H19 improving proliferation and migration of human NSCLC cell line A549
A: Overexpression of IncRNA-H19 was confirmed by qPCR; B: CCK-8 analysis revealed that overexpression of IncRNA-H19
dramatically enhanced the proliferation ability of A549 cells; C: Transwell assay showed that overexpression of IncRNA-H19
dramatically improved the migration ability of A549 cells. IncRNA: Long non-coding RNA; NSCLC: Non-small cell lung cancer; NC:
Negative control; OV-H19: Overexpression of IncRNA-H19; CCK-8: Cell counting kit-8. "P<<0.05, "P<<0.01 vs NC group. n=3,x+s

2.3 LncRNA HI19 455 HE H miRNA-760 845 Harh nanog FEAE mRNA FIEE I AKERIZR A,

H¥e LB nanog #9k ik ELREIEE starBase v3.0
(hitp://starbase.sysu.edu.cn/) T 314558 ([
3A) 7R, IncRNA-H19 RERF M miRNA-760.
WP C R S FE RIS F (B 3B) TR, B
IncRNA-H19 5 miRNA-760 [R]is 46 YL 4 f52¢ 6 B
{H % (P<0.05), 8 IncRNA-H19 5 miRNA-760
Z I FETER Ve 45 4. qPCR Rl 45 5 (& 3C)
R, 1 #35 IncRNA-H19 a4k A549 Zifirh
miRNA-760 [k, SXTIRAMILE R AG I E
X (P<<0.05) . qPCR (& 3D) FIEE 1B EN3EE /0B I
g5 (K 3E) 7R, 1335 IncRNA-H19 fE# A549

S¥AGTEEE L (P 1<0.01) .

2.4 it &3k miRNA-760 474 IncRNA-HI19 %}
NSCLC Zmfig g5t Ao it # 69 4L ik 4E  CCK-8 S50
250 (Kl 4A) IR, 7E2E 358 IncRNA-H19 ) A549
Y miRNA-760 B4 S, IncRNA-H19 Xt
A549 AR FESEFEAE IR, TERAREESR 72,
96 h KISt FRRAM 22 FIA G F R (P<
0.05, P<<0.01) , Transwell L5255 (& 4B) 7w,
1215 miRNA-760 AL IncRNA-H19 X A549
A TR PR FEAEF, 5 IncRNA-H19 3 F ik 2141
25 it 5 L (P<0.05) .

O miRNA-control

9 15 B miRNA-760
5
T 210
IncRNA-H19 5’ GAGGCACUGGCCUCCAGAGCCC 3 =2
miRNA-760 3'AGGGGUGUCUG —GGUCUCGGC 5’ g 205 x
A 2 0 B
Wildtype Mutant
3
5 LS <y 4 S 3 =
Z g T 283 T £
g2 10 S e 58 2
S5 + 2z 2 ‘ 2%
p & 05 23 nanog 45000 5 1 ﬁ
NN} —_ ol
R c &=, D GAPDH{===}37000 &252 | E
[}
~ NC OV-H19 NC OV-H19 NC OV-H19

E 3 LncRNA-H19 4514454 miRNA-760 FHiF#E miRNA-760 1 nanog EEHIRI%

Fig3 LncRNA-H19 directly bound to miRNA-760 and regulated the expression of miRNA-760 and nanog gene
A: The binding sites between IncRNA-H19 and miRNA-760 were predicted by starBase v3.0; B: Duel-luciferase reporter analysis
revealed that IncRNA-H19 bound to miRNA-760 specifically; C: qPCR analysis revealed that overexpression of IncRNA-H19
significantly decreased the relative expression of miRNA-760 in human NSCLC cell line A549; D: qPCR analysis revealed that
overexpression of IncRNA-H19 significantly decreased the relative mRNA expression of nanog in A549 cells; E: Western blotting
analysis revealed that overexpression of IncRNA-H19 significantly decreased the relative protein expression of nanog in A549
cells. IncRNA: Long non-coding RNA; miRNA: microRNA; NSCLC: Non-small cell lung cancer; NC: Negative control; OV-H19:
Overexpression of IncRNA-H19; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase. "P<<0.05, “"P<<0.01 vs miRNA-control in
Fig 3B, vs NC in Fig 3C-3E. n=3,x*ts
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- QOV-H19
- NC
- OV-H19+
#%  miRNA-760 mimic

Relative cell proliferation

0 24 48 72 96
th A

OV-H19 ik

OV-HI9+ |
miRNA-760 mimic

NC |

Migrated cell number
o 8

4 MiRNA-760 #3015 424D 5] IncRNA-H19 X¥ A NSCLC 41 % A549 4AREIE5EH0 T 7 A91R it 1
Fig4 MiRNA-760 mimic reserved IncRNA-H19-induced proliferation and migration
of human NSCLC cell line A549
A: Treatment of miRNA-760 mimic dampened the proliferation ability of A549 cells that was enhanced by overexpression of

IncRNA-H19; B: Treatment of miRNA-760 mimic dampened the migration ability of A549 cells that was enhanced by overexpression
of IncRNA-H19. miRNA: microRNA; InRNA: Long non-coding RNA; NSCLC: Non-small cell lung cancer; NC: Negative control;
OV-H19: Overexpression of IncRNA-H19. "P<<0.05, “P<<0.01 vs OV-H19+miRNA-760 mimic. n=3, x+s

3 3t

ABFFEFIH qPCR ¥EA T 20 XF NSCLC 41
SRR N 98 5% 15 8 4209 IncRNA-H19 ARk
B, K IncRNA-H19 7EIE 4 U (10 kKT
T 57 IEH 80, R, A& A IE & Ml L 7 40
e, A NSCLC 48 & H IncRNA-H19 [k
fin. Z55H4$ER IncRNA-H19 5 NSCLC %4 .
RIBEVIM G, AT —L B IncRNA-H19 7¢
NSCLC %4 . &gt erER, A5k 2t
T IncRNA-H19 i ik A NSCLC 4ifi &R, If
Wit CCK-8 Bl Transwell SZETTEAE IncRNA-H19
Xf NSCLC 4 M35 FIaT RS (52, &5 5 R,
IncRNA-H19 i k0] DI R A NSCLC 4 fys
FEALTRSEE S, FMH IncRNA-H19 XHE#E NSCLC
W kA RIRAEEER.

g PENE RNA (competing endogenous
RNA, ceRNA) fisith Ry, dE4AS RNA A] LU
i s S rESE A N EYE miRNA, BHIBE miRNA 5 H:
T TR A EAE AT, RIEEHE mRNA BFE
fift, RIEAYFER", Wang FRFIE A,
LINC00336 i & F¢ 53 M ff miRNA-6852 &5
BEGREE B A BB IR, DI I A A 0 R A
K AR, WA HGER IncRNA-PVTI it
T PSS miRNA-365 2 5 IR U2,
I, FATHEN IncRNA-H19 7 NSCLC iy 98
VeI AT BE AR T ceRNA HLIEI . o T IR AR
IncRNA-H19 7£ NSCLC &4 . &K EHB94/E L

il A TFHAEYE B 2E A IncRNA-H19 7]
AEMZ M AY miRNA, Z5R B8, IncRNA-H19 541
FEFE N miRNA-760" 2 (M A7 AESS A s o W
R R A HE N SZIOUESE, IncRNA-H19 #5821 DL
S B miRNA-760. #E—2 qPCR il A1 8
PR ETE S22, IncRNA-H19 33 3635 7] ARRAR
miRNA-760 BJFRIKKF-, [AHf L miRNA-760 T
WEHEILH nanog BYFIA . N TUESE IncRNA-H19
TE NSCLC H (R4 9 V5 F AR T JHL AR S Wi o
miRNA-760, FeATH miRNA-760 485 &b 2 it
F35 IncRNA-H19 1Y A549 40fi)5, *H CCK-
8 SR AN Transwell 55653 514G I 40 A (4 44 5 A1
BMEES, 45BN, miRNA-760 A AT LAF0 ]
IncRNA-H19 A58 HAEIERAE . DAL S
st TINRI], IncRNA-H19 A 38 4045 S e b g
miRNA-760 PR FIEFE A nanog WL, MImE
HE NSCLC #y &AL
25 Bk, IncRNA-H19 7E NSCLC Ay &4k |

KB R A EEAEN, 0T 38 i R R
miRNA-760 JE# nanog HER A€ 3 NSCLC 41
WORIETE TR , ABFFE4518 8 NSCLC HiRIT iR
BRI T A SRR 2R, FEE
HA RS ER A Y IncRNA J&— R 7 s bR 2k
Yy, W NSCLC BH Mm% FIncRNA-UCAL YKk
BOEH A T IneRNA-H19 7F NSCLC £#%
I R R KT BN R ST R e — 2D R 5%
[FES, BSRAAFFAE MK IESS T IncRNA-H19
1 NSCLC 40 i 384 58 A #2 b i/ A, (5T
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