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M Z:[Be] AT A B A K4 E % A RNA Linc00176 ¥eé miR-338-3p/SMO st i % (HCC) 4a e 38 s fn st A 69 Hve o [ 7
F]KEF Rtk ey AT B 409 HCC AR A F AL ARAKR L 96 #], R A % &2 & PCR 47 Linc00176 # miR-338-3p &
HCC 4822 = J5 37 40 2% F %9 & i K- ; M) & shRNA-Control , shRNA-Linc00176 .miRNA-Control #= miR-338-3p 1% % 2 T /% 20
M F R A A3 B 5 A R & B R A A 4 A7 Line00176 A= miR-338-3p ) fe& X % ; R A CCK-8 i fo 57 4 5 4L
S S5 B M M) A 2H 4l I 64 35 A A8 A 5 R R Transwell A7 &40 48 B 649 i£ 45 4% 1 5 5K A Western blot # | & 280 48 Jo, 7 SMO & &
4 F ik K, [4 %] Linc00176 £ HCC 442 % ¢9 mRNA 483+ & ik A F (1.9420.21) 2 % 3 T %% & 4122 (0.57£0.10) ; miR-
338-3p £ HCC 282 % ) mRNA 48 & ik A F (0.3520.08) ZH&THFAR (1.62:0.15), ZFHA%IFEL (P<
0.05), £ 1% 8 % 5 2+ Linc00176 =T 4218 it ¥o. &1 i 45 miR-338-3p 49 & ik , 8t — ¥ %k SMO B @ wh L ik, Wk Lo
&K B AR 2w 3 4 Linc00176-WT ¢ miR-338-3p 4m i, (0.33+0.08 ) 9 48 5 3¢ & % B & 1+ 2 /& T miRNA-Control 41 %9
#(1.2540.16) , Z 5+ A 43t % & L (P<0.05), CCK-8 Fo 7 4 45 4175 5% % £ 7 shRNA-Linc00176 #= miR-338-3p 41 2w i &9 3¢
BENFRBRAN S L Z AT RBAMLE X TE, £2FHH % 5 &L (P<0.05), Transwell 2 £ % ¥ 5 shRNA-Control
28 (134.47+12.29) #= miRNA-Control 21 (129.87+13.06) tt # ,shRNA-Linc00176 41 (53.17+8.74) #= miR-338-3p 41 (44.61+
8.02) 2w ity LA A I B F T B, £ A 4+t 5 & L (P<0.05),Western blot 2 & 2 7 ,shRNA-Linc00176 #= miR-338-3p 41
i F SMO %) & & & ik K -F % shRNA-Control A= miRNA-Control 213 2 %1k, 2 F A %t 5 &L (P<0.05)., [##]
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Effect of Linc00176 Targeting MiR-338-3p/SMO Axis on Proliferation and Migra-

tion of Hepatoma Cells

LI Ling, CHEN Si-han,ZHU De-dong,SHI Xiao-jun, WEI Yong-ning, WANG Zhe, YUAN Deng-gao
(North Branch Courts in HwaMet Hospital ,University of Chinese Academy of Sciences,Ningbo 315000, China)

Abstract: [ Objective ] To investigate the effect of long-chain non-coding RNA Linc00176 targeting miR-338-3p/SMO on the
proliferation and migration of hepatocellular carcinoma (HCC) cells. [Methods] Ninety-six specimens of HCC and adjacent tis-
sues from patients with hepatocellular carcinoma were collected. Fluorescence quantitative PCR was used to detect the expres-
sion of Linc00176 and miR-338-3p in HCC and adjacent tissues. The shRNA-Control ,shRNA-Linc00176,miRNA-Control and
miR-338-3p lentiviral hepatoma cell lines were constructed. The targeting relationship between Linc00176 and miR-338-3p was
analyzed by bioinformatics and dual luciferase reporter assay. The proliferation, migration,and the expression of SMO in each
group were detected by CCK-8,xenograft tumor experiment and Western blot,respectively. [Results] The mRNA relative ex-
pression of Linc00176 in HCC tissues(1.94£0.21) was significantly higher than that in adjacent tissues(0.57+0.10),and the mR-
NA relative expression of miR-338-3p in HCC tissues(0.35+0.08) was significantly lower than that in adjacent tissues(1.62+0.15)
(P<0.05). Bioinformatics showed that Linc00176 may further affect the expression of SMO by targeting miR-338-3p. Dual lu-
ciferase reporter assay showed that the relative luciferase activity of miR-338-3p cells (0.33+0.08) transfected with Linc00176-
WT was significantly lower than that of miRNA-Control cells (1.25+0.16)(P<0.05). CCK-8 and xenograft tumor experiments
showed that the proliferation and tumorigenic ability of shRNA-Linc00176 and miR-338-3p cells were significantly decreased
compared with their respective control groups (P<0.05). Transwell showed that compared with shRNA-Control (134.47+12.29)
group and miRNA-Control(129.87+13.06) group ,the number of migration in shRNA-Linc00176(53.17+8.74) group and miR-338-
3p (44.61+8.02) group were decreased significantly (P<0.05). Western blot showed that the expressions of SMO in shRNA-
Linc00176 group and miR-338-3p group were significantly lower than those in shRNA-Control group and miRNA-Control group
(P<0.05). [Conclusion] Linc00176 may promote proliferation and migration of HCC cells by targeting the miR-338-3p/SMO axis.
Subject words : Linc00176 ; hepatocellular carcinoma;miR-338-3p ; SMO ; proliferation ; migration
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1.6 CCK-8 4m fe. 3% 7446 )
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Linc00176 A £ 6 /> Z A%k | 32 & Linc00176 =T 4%
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Figure 1 Comparison of Linc00176 and miR-338-3p relative mRNA expression
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Figure 2 Comparison of Linc00176 and miR-338-3p mRNA expression in
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Figure 4 Effect of Linc00176 down-regulation on HCC cell proliferation
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Linc00176 & 1% 3 miR-338-3p it & i & ,HCC 21 J&
3G 5 E N AR R B 3 B F T %, Transwell 5235
A, 3E 5 Linc00176 & 4% % miR-338-3p it & i &
HCC 4m feL 64 £ 45 4% 7 91 B 4%, & 9 Linc00176 #e
miR-338-3p # 5F % & ik 5 HCC % o 89 3% 74 A= it 45
FEAX,

Sonic hedgehog(Shh )1z 5 18 %4 & & i5 X 7 i 42
TR A m e g e 5 X S E %
Smoothened (SMO ) % & > Shh 12 5 i@ 3% 89 4% S 28 5%,
AR, e sh ey Shh 155 # 3 A4 s A8 Gli 42
T N B F fm Ak AR B 69 46 5k, igE Shh 42 5

g% 281 Shh{Z 5 8% £ BN FA LI & £
BE é’aﬁ , BEH R AREF UL PR AL HAK
Kkl #%kzﬁ%imﬂmﬁvaﬁﬁﬁb

émﬂaﬂﬂ% ARG B R RIS AP R F S
Fb I G P F R E T AR B F oA A9 SMO
& miR-338-3p #§ — /\/f/F}ﬂ?E. ;o AHFR 2= miR-
338-3p £ 45 M P T ¥ i) Tw)ﬂ SMO # & ik 2t
R A mAe ey AT Y, KRBFRER AN,
Linc00176 3 1% 2% miR-338-3p k.}f’xli}é HCC % 2
F SMO #5%& & kA KT R E T B, I3 5i fo it 4
#E A1 B4k, 42 7 g SMO 845 69 Shh 43 5 38 % 7T 48 &
Linc00176 #= miR-338-3p /3 4 ¥ 5% 2m f AT A T A
KEEAER

2= b ik |, Linc00176 T #t i@ i3 5 SMO % 414
% 4 miR-338-3p, i & SMO & & % ik ¢9 L8 % Shh
S 5B B0 E N5 HCC @ fa by g 8 it 4,

WP 2 & 2019 4 25 5% 10 4

ek HCC 89 R A A= X & o
BE LK

(1]

(2]

3]

4]

5]

[7]
(8]

(9]

[11]

[12]

[13]

[14]

[17]

Grandhi MS,Kim AK,Ronnekleiv-Kelly SM,et al. Hepa-
tocellular carcinoma:from diagnosis to treatment [J]. Surg
Oncol ,2016,25(2).74-85.
Deniz E,Erman B. Long noncoding RNA(lincRNA),a new
paradigm in gene expression control [J]. Funct Integr Ge-
nomics,2017,17(2-3):135-143.
Pan Y,Li C,Chen J,et al. The emerging roles of long
noncoding RNA ROR  (lincRNA-ROR) and its possible
mechanisms in human cancers [J]. Cell Physiol Biochem,
2016,40(1-2):219-229.
Fan Q,Liu B. Identification of a RNA-Seq based 8-long
non-coding RNA signature predicting survival in esophageal
cancer|J]. Med Sci Monit,2016,22:5163-5172.
Chillén 1,Pyle AM. Inverted repeat Alu elements in the
human lincRNA-p21 adopt a conserved secondary struc-
ture that regulates RNA function [J]. Nucleic Acids Res,
2016,44(19):9462-9471.
Tran DDH,Kessler C,Niehus SE, et al. Myc target gene,
long intergenic noncoding RNA ,Linc00176 in hepatocel-
lular carcinoma regulates cell cycle and cell survival by
titrating tumor suppressor microRNAs [J]. Oncogene,
2018,37(1):75-85.
Mohr AM,Mott JL. Overview of microRNA biology [J].
Semin Liver Dis,2015,35(1):3-11.
Mellis D,Caporali A. MicroRNA-based therapeutics in
cardiovascular disease :screening and delivery to the tar-
get|J]. Biochem Soc Trans,2018,46(1):11-21.
Chun S,Du F,Westmoreland JJ,et al. Thalamic miR-338-
3p mediates auditory thalamocortical disruption and its
late onset in models of 22q11.2 microdeletion [J]. Nat
Med,2017,23(1):39-48.
Zhang P,Shao G,Lin X,et al. MiR-338-3p inhibits the
growth and invasion of non-small cell lung cancer cells by
targeting IRS2[J]. Am J Cancer Res,2017,7(1):53-63.
Wang Y,Qin H. miR-338-3p targets RAB23 and sup-
presses tumorigenicity of prostate cancer cells [J]. Am ]
Cancer Res,2018,8(12):2564-2574.
Byrne EFX,Sircar R,Miller PS,et al. Structural basis of
Smoothened regulation by its extracellular domains|J]. Na-
ture ,2016,535(7613):517-522.
Huang P,Zheng S, Wierbowski BM, et al. Structural basis
of smoothened activation in hedgehog signaling [J]. Cell,
2018,174(2):312-324.
Huang P,Nedelcu D, Watanabe M, et al. Cellular choles-
terol directly activates smoothened in hedgehog signaling
[J].Cell, 2016,166(5):1176-1187.
Regan JL,Schumacher D,Staudte S,et al. Non-canonical
hedgehog signaling is a positive regulator of the WNT
pathway and is required for the survival of colon cancer
stem cells[J]. Cell Rep,2017,21(10):2813-2828.
Hassounah NB,Nunez M,Fordyce C,et al. Inhibition of
ciliogenesis promotes hedgehog signaling,tumorigenesis,
and metastasis in breast cancer [J]. Mol Cancer Res,
2017,15(10): 1421-1430.
Ou WT,Sun K, Wu CT,et al. MicroRNA-338-3p suppress-
es invasion and migration of colorectal cancer cells by
targeting SMO [J]. China Journal of Modern Medicine,
2013,23(18):25-30.[ K L 0 , 3} 3L, & &K %, % MicroR-
NA 338 3p i@ ¢ T SMO %15#‘[’%] SN R RN R e
T[] BIAKRE 5 4% ,2013,23(18):25-30.]

863



