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Down-regulation of long non-coding RNA-HULC suppresses
cell proliferation and invasion in lung adenocarcinoma

Abstract
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Objective: To investigate the potential molecular mechanism of long non-coding RNA-HULC (IncRNA-
HULC) in the proliferation and invasion of lung adenocarcinoma cell lines. Methods: Quantitative RT-PCR
was used to detect the expression of IncRNA-HULC in lung cancer tissues and cell lines. Small interfering
RNA (siRNA) was used to down-regulate IncRNA-HULC expression. CCK-8 assay and Transwell assay were
performed to explore cell proliferation and invasion. Results: Compared with adjacent tissues, the expression
of IncRNA-HULC was increased in lung cancer tissues. Compared with normal lung epithelial cell, IncRNA-
HULC was also increased in lung cancer cell lines. Silence of IncRNA-HULC inhibited cell lines proliferative
and invasive ability. Conclusion: Down-regulation of IncRNA-HULC can cell proliferation and invasion in
suppress lung adenocarcinoma.

lung cancer; long non-coding RNA-HULC; cell proliferation; cell invasion

Y= H A (Date of reception): 2018-03-25
E{S1E#& (Corresponding author): Z=7, Email: phoenix010149@163.com



1180

I R i 2 i, 2018, 38(6)  hittp://Icbl.amegroups.com

I 98 A2 e LR R R 2 — o RS SR
IO RN FARYIG . BRST . B RRYT R EOR A W
BT, HHSAEAEFRAE15%Y, Wik, HEAH
Jits g 200 L 5 RN R e B, SRR o TR AR, 2
fe I R IR 7 O Y i i 8 O 5 B T e . KB
ﬂEéﬁﬁ%RNA(long non-coding RNA, lncRNA)%—-ﬁF
KERF200 ntlIEHIBRNA, 254 FEHRH I L
kR RER AR, MFEP YL IncRNATE
Z ROV h R Rk, IR SR A . =
R F AW B UIAHOC, WIncRNA-NKILA
38 1o 0 il I 5z - 8] 5 4% K (epithelial mesenchymal
transitions, EMT)ﬂ*%l}ﬁ%ﬁ%%élﬂﬂﬁ%m,
IncRNA-TP73-AS 125 T 9 20 Jf 4% 5 7 941 428 3o
M, SR, H AT E T IncRNA-HULC £ i 98 1Y
IR IR K D REAE H i AN BB . A SCE fEBFSE
IncRNA-HULCTE fifi 48 21 23 52 4 Ml v 1) R 3R 15 L
025 40 2R KT it i s A4 2 B R A= 2 5 R A S e
il RAZIR SR ) 0 Hs A

1 MR EFHE

1.1 HFARKE

e HE20144F2 H 20164 11 B i o BE B
it 98 6 2 T ARV B bR A S 719 i 4 43 B HGAH DE E £
e, BIRERHERAREA T, JFET-80 C
FEAR IR VKA P RAT . ARBFFE AN T o BE BEfe
PRZE WA E, BEE BN RIE R,

1.2 #R5EH

JitiJi% 40 1 (H358, SPCAL, AS49, H1299)F1A
Jifi 1E % _F R 4N (BEAS-2B) ¥ [ - ¥ /4 iy Bl
FERE A YL S A A W) 5T T . RPMI-16403%
FRHE . s (FBS) W A 35 [E Gibco A 1] . RNA
h 42 300 TRIZ o VRN 2 % S 350 & ) ) H AX Takara
SH]l o LncRNA-HULC T #ERNA(siRNA IncRNA-
HULC)%ﬂm‘@Xﬂ’,ﬂﬁsi—Negative Control(si-NC) iy
H b s B 2 BOR A R A A i 5 g a5
lipofectamine 2000 F1 4fi g 1140151 £ (cell counting
kit-8, CCK-S)H}’Q EES ["_ﬁllnvitrogen/ﬁﬁj o Matrigel%
R M Transwel /NS I H EEBD /AR . AT
B &5 2SS UL FIPBSIA H 36 [El Hyclone /A H .

1.3 ik
1.3.1 5£BZ ¥ PCR

Fr A dL 40 /9 55 1 80, i B RN AR
FTRIzolH: 2 HL, Taqmanﬁ%f‘?f*ﬁmugﬂgﬂﬁém
Il F lncRNA-HULC K P 2 8 fR H il 85 I & il

(phosphoglyceraldehyde dehydrogenase, GAPDH)H
FikH . LncRNA-HULC L5190 . 5'-TCATGA-
TGGAATTGGAGCCTT-3'; Fii#5|¥k: 5'-CTCT-
TCCTGGCTTGCAGATTG-3'; GAPDHMY [ IF5|¥)
i §'-ACCCAGAAGACTGTGGATGG-3'; N5l
Y1 l: $-TTCTAGACGGCAGGTCAGGT-3',
1.3.2 %04k K 5%

AS549FTH1299 40 i FH %5 10% FBS Y RPMI-1640
WiFRFER IR, BT 5%C0, 37 CHERFRMP., 4
21 DR RO I3 A o SN O L5411 T 2 R R Y i i
WREELIH40%), BEFLITAS uL lipofectamine2000
1200 pmol siRNA IncRNA-HULCIR & . siRNA
IncRNA-HULCJF I IE X4 4 5'-CCGGAAUAUUC-
UUUGUUUAUU-3'; & L HEHS'-UAAACAAAGA-
AUAUUCCGGUU-3', [Alff, si-NCHRXf 4L, Hn
A FF i Lipofectamine 2000f1si-NC, si-NCJF¥ 51 1E
B%°M5'-CCUUAUAUGUUCUGGAAUUUU-3'; JZ X
5 A5 -UAAAACGAAUGGAAUUCACUU-3',
1.3.3 Zmfe¥g 75 CCK-8 X3

5 GL J5 ) A B B A T o6 fL AR, BEFLIMA
100 uLIC10%FBSHG #2356, FRUERE LA = 29 N
2 000, H59%24, 48F172 hfG, HfLIMALO uL
CCK-8iX |, THEHFAMMNIFEE?2 /5450 nmIE%H
JE(OD)HE, #EN, HAHEREIR,
1.3.4 %\ f4Z & A= Transwell 5236

2 1:S LUK Matrigel i 55 JTE10%FBS RPMI-1640
B B TR R, IS0 uL A BRI 1 2] 58 T Transwell
/N N EEIE A o B A T AR I Y A LT £
JHIJE10%FBS RPMI-16404% 77 3k 8 £ J5 1A Transwell
INE N, BEA/NE AR 202 x10*
INETF)ZMAT00 uL 5 10%FBSHY IR 5, 1E40
Muds R FR24 h, FFEABEFRE, JHPBSIHUE
3K, FHTC/K FHBEE] 220 min, FHEE G Sy o5 Je
30 min, B TG T BFEALE BSR4

1.4 Grit=s4bE

K FSTAT 114831 8 14 it F7 5048 & by
IncRNA-HULCTEJi FlJi 55 20 21 1) 2 3k (8 LA B 45
WEZE (xs) R, SR T 22 150 B 40 i o A 4 X 3%
ik, P<0.0SHEFAGI¥E L,

2 /R

2.1 LncRNA-HULC ZEfEALAMAMPRILEE
Pad=)

iﬁﬂ‘%ﬁPCR(quantitative real-time PCR, qRT-
PCR)F I ZE A . His5HEUAH L, IncRNA-



KAEAE S RNA-HULC P A S fIfR e £, 5%

1181

HULCTEMim AL P RIE B E S, ERA5
T2 L (P<0.001, K1A). SiAHRERKMGE,
KIMIncRNA-HULCH) R 5B H MR . 4F 1
IEERE SRS SRS - N NN - 21 B 8
B (K1) [FEF, AHF5T 38 £ qRT-PCRZE K
M1IncRNA-HULCTE i i e rp iy 238, 450 8
7~: IncRNA-HULCYE i & 4 (H358, SPCAL,
AS549, H1299) )ik B 2 m T A IE & il b Jz 40
B (BEAS-2B), #7441 L (P<0.05, F1B),
P b 45 B4R 7R Inc RN A-HULC7E i 8 #4 & Ji 3t 7% v
T HE A,

2.2 siRNA H] #]1#l irfi B 425 40 B 5 IncRNA-HULC B
RiLKF

qRT-PCREES AP . 5 XA si-NCHILL, 7E
H:YLiRNA IncRNA-HULCHJAS49 FIH12994H il
IncRNA-HULCH R A K B E RN, 2R A%

2F T X (P<0.05, K2). #E/RsiRNA IncRNA-HULC
AT 90 4k e B9 40 B Inc RN A-HULC I 3 35 7K - .

A
20 S |
i
N 151
>
o
S
3 104
D L]
e .
<
Z
3
o
-

C T T
p i JiZH 4

B . 6
s : {
= "

i b {
9 —_
=
D *
T —
=
2
i<}
-
0

™ T
BEAS-2B H358 SPCAl AS549 HI299

1 LncRNA-HULCEREARAMBARHRIEZEEZAS
Figure 1 LncRNA-HULC levels were obviously up-regulated
both in lung cancer tissues and cell lines
(A)LncRNA-HULCTE i fi 41 28 F8 55 24 23 rpr i) AR 0 6 3k
;5 (B)LncRNA-HULCTE 5 Fiiifi 40 s FIBEAS-2B H 1 4
Xk, *P<0.05, **P<0.01, ***P<0.001.

(A) LncRNA-HULC levels were detected between lung cancer
tissues and the adjacent tissues; (B) LncRNA-HULC levels were
detected between lung cancer cell lines and lung normal cell

BEAS-2B. *P<0.05, **P<0.01, ***P<0.001.

31 LncRNA-HULCTE I FREEZ F R X 1E 5
Table 1 Expression of IncRNA-HULC in clinical samples

LncRNA-HULC
Il ARAFAE n
maRik RERA
Bt 57 29 28
P51 0.337
5 24 14 10
‘8 33 15 18
i % 0.597
<60 32 17 15
=60 25 12 13
AT 0.839
fige i 17 9 8
i g 40 20 20
JiE N 0.024
T1/T2 30 11 19
T3/T4 27 18 9
IR 0.005
T 28 9 19
HEH 29 20 9
739 0.001
I~11 26 7 19
-1V 31 22 9

LA L ECR I S

*The median is the critical value.
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Figure 2 LncRNA-HULC levels were down-regulated in A549 and H1299 cell lines through transfecting with siRNA
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Figure 3 Down-regulation of IncRNA-HULC can inhibit cell proliferation

38 1 CCR8AM 3 AE I Y5 A6 AS49 (A) FTH1299(B) T #&IncRNA-HULC)S A OD ) [l o **P<0.01, **P<0.001,
OD,50 o values were detected by CCK8 method in AS49 (A) and H1299 (B) cells. **P<0.01, ***P<0.001.
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Figure 4 Down-regulation of IncRNA-HULC can repress cell invasive ability

ik 2 AR A I AS49(A) FTH 1299 (B) T JIncRNA-HULC) 12 22RE 1

Cell invasive ability was detected by Transwell invasion assay in AS49 (A) and H1299 (B) cells.



KAEAE S RNA-HULC P A S fIfR e £, 5%

1183

3 iHip

Jiti g 2 N2 i UL R 2 —, 7R IR
KRN, TEEEAMIN A afRE., FHit,
MGFTF IR F R AR R il 1) kA R e,
W TR W2 Wi bs &Y . TS PEAL S AR SOk Y
B, v T AR CE I PRA2 A REIUS K8k
HI,

AR, W2 MECY YRR KN
IncRNAs X il Ji 19 4 8 & J ke o 22 1) A 45 VR
LncRNA-SNHGI1 A i # 15 Wnt/B-cateninfs
53 A R R Y % R Y. LncRNA-LET
7 i g PG e 1k, AT A M R A0 A A K
LncRNA-MEG?3 ] 3 & #0  J BF 41 it 9 25
(retinoblastoma protein, Rb)@ﬂﬁﬁﬂﬂ?ﬂﬂﬂfﬁéﬂﬂﬂﬁ
By 5E R /17 LncRNA-HITH# 3 55F 48 E & 7] 5
e El—l(zinc finger E-box-binding homeobox 1,
ZEB1) M A0 B AE FH ok 02 a0 i 987 40 it 1) 1R 28 56 %
ORI

A FlncRNA-HULCTE 4% R 5w H 35 38 1
oW A4 W % B, WlncRNA-HULC A 1E A g I
R E UG A R FArEm s HORT
SR RN = Y K (B2 ) I o AR
TENFES, IncRNA-HULCi# it miR-200a/ZEB1
{55 BAA S EMT, M2 28 T 9 40 i 19 12 28 5%
B, FilncRNA-HULCHE SR ALYT I S 11 1 i
MU T A . ABFSEIRTT T IncRNA-HULC
i R g A0 R 3 R RN AR 28 B P PR, AR
78 : IncRNA-HULCTE i 8 40 23 v 1) 3% 3k I 2 &
Foaos e gl, HS5ME AR/ BB IA G,
F W IncRNA-HULCAE i — A B W, 5 i
W & JE Ot B VDA G IR, IR A 4 i S B 4
BB IR: IncRNA-HULCTE i & 40 g v 1 %6 35 i
WBEETHER LR i, %9 kE 5 1 siRNA
IncRNA-HULC A] [k IncRNA-HULC 7 ili Jif 48 20
MRk, #E— 21 CCK-8 Ml Transwellid K
UESE R P 1IncRNA-HULC AJ 10 5] fili B J8 20 ffd ) 1
FH AR 2268 T o

2% R, IncRNA-HULCTE i 5 25 23 #1240 Jfd
ik, T IncRNA-HULC AT 01 i fiff i 9 40 o
14 BE R 22 B8 0, AN il g 19 I PR 1237 $2 4t
TH SIS AL, 0 AR 1 i g B 1] IR T
BET AR > THE S . ABFSEWIEIE T IncRNA-
HULCTEM 8 & A2 & et B e, SR HE IR
AT e S AW F LRI AS B B, ik — 20

S5 3k

1. Strano S, Lupo A, Lococo F, et al. Prognostic significance of vascular
and lymphatic emboli in resected pulmonary adenocarcinomal J]. Ann
Thorac Surg, 2013, 95(4): 1204-1210.

2. Ponting CP, Oliver PL, Reik W. Evolution and functions of long non-
coding RNAs[ J]. Cell, 2009, 136(4): 629-641.

3. Huang W, Cui X, Chen J, et al. Long non-coding RNA NKILA inhibits
migration and invasion of tongue squamous cell carcinoma cells via
suppressing epithelial-mesenchymal transition[ J]. Oncotarget, 2016,
7(38): 62520-62532.

4. LiS, Huang Y, Huang Y, et al. The long non-coding RNA TP73-AS1
modulates HCC cell proliferation through miR-200a-dependent
HMGB1/RAGE regulation[J]. ] Exp Clin Cancer Res, 2017,36(1): S1.

S. CuiY, Zhang F, Zhu C, et al. Upregulated IncRNA SNHG1 contributes
to progression of non-small cell lung cancer through inhibition of
miR-101-3p and activation of Wnt/beta-catenin signaling pathway/[ J].
Oncotarget, 2017, 8(11): 17785-17794.

6. Liu B, Pan CF, He ZC, et al. Long non-coding RNA-LET suppresses
tumor growth and EMT in lung adenocarcinomal J]. Biomed Res Int,
2016;2016: 4693471.

7. Kruer TL, Dougherty SM, Reynolds L, et al. Expression of the IncRNA
maternally expressed gene 3 (MEG3) contributes to the control of
lung cancer cell proliferation by the Rb pathway[ J]. PLoS One, 2016,
11(11): e0166363.

8. Jia X, Wang Z, Qiu L, et al. Upregulation of IncRNA-HIT promotes
migration and invasion of non-small cell lung cancer cells by association
with ZEB1[J]. Cancer Med, 2016, 5(12): 3555-3563.

9. Peng W, Gao W, Feng ]J. Long non-coding RNA HULC is a novel
biomarker of poor prognosis in patients with pancreatic cancer[ J]. Med
Oncol, 2014, 31(12): 346.

10.  Sun XH, Yang LB, Geng XL, et al. Increased expression of IncRNA
HULC indicates a poor prognosis and promotes cell metastasis in
osteosarcomal J]. Int J Clin Exp Pathol, 20185, 8(3): 2994-3000.

11. Li SP, Xu HX, Yu Y, et al. LncRNA HULC enhances epithelial-
mesenchymal transition to promote tumorigenesis and metastasis
of hepatocellular carcinoma via the miR-200a-3p/ZEB1 signaling
pathway[ J]. Oncotarget, 2016, 7(27): 42431-42446.

12.  ZhangY, Song X, Wang X, et al. Silencing of IncRNA HULC enhances
chemotherapy induced apoptosis in human gastric cancer|J]. ] Med

Biochem, 2016, 35(2): 137-143.

ARSI M EMS, 2575, KEEAR T RNA-HULC {2 il 8 41
I HEFEAIZZE] )], I PR-SR EZ4 5, 2018, 38(6): 1179-1183. doi: 10.3978/
jissn.2095-6959.2018.06.007

Cite this article as: WANG Peng, LI Qing. Down-regulation of long non-
coding RNA-HULC suppresses cell proliferation and invasion in lung
adenocarcinomal J]. Journal of Clinical and Pathological Research, 2018,

38(6): 1179-1183. doi: 10.3978 /j.issn.2095-6959.2018.06.007



