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i IncRNA SNHG12 5 miR-199a-5p/FZD6 %3t
ATeH AR ZmpatEsE ., 20 B - BRI
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(1L #BBEMKRFHLHEBEER S@B5ME, #7158 58 K5 830000; 2. #igEERABRENARER &4, #7152
58 K3 8300005 3. PéHKFMELER AL FRIRINAL, #d K 410008 )

W = ESE5EE: TR (HCC) RIK LW WG 2 —, R, BBMAKRE L RSB HCC

BET W EERN . HAHA KIS RNA (IncRNA ) #4924 98 0] GE 5 45 J0 08 10 & R FEE R A
Ko AR MR IncRNA SNHG12 #£ HCC HEISRAB W W B, HITEARTIRE i AW . SO TR AR
IncRNA SNHG12 7E HCC 28t b i /8 i B AL -
Ji%: H qRT-PCR K SNHG12 LA K 100 £ (4 58 miRNA K #IE ] (miR-199a-5p 5 FZD6) #£ HCC
4 HepG2 41 i 5 AT RS T Bz 40 i HIBEC i JE PR ik i, 4% R 0 SNHG 12 X Hep G2 4 L34 4 |
REM LR - M (EMT) MHCHE A FRBMENT; SR A miRanda F1XCHE G 2 R 15 3% RS2 56 50
SNHG12 Hl miR-199a-5p Z [ A K Z, 0HF F 8 miR-199a-5p X HepG2 45 . {222 H1 EMT A5 0 ,
LI K SNHG12 %} miR-199a-5p VE (520 ; TargetScan F1 XL 5¢ 6 25 B4R 45 5 5 5256 70 BT miR-199a-5p
I FZD6 BY3EZ s Rt 323k ) N FZD6 XF HepG2 A4, . (272 H1 EMT (9540, L& SNHG12 #l
miR-199a-5p Xf FZD6 Fik (150
Z8. 5 HIBEC QB HE, HepG2 4l SNHG12 ik W IR . miR-199a-5p Fik W B AL, FZD6
FXFW TR (¥ P<0.01) o T SNHGI2 Rk, HepG2 AUfEIYFH . (RZ2F1 EMT U] ik, ik
SNHG12 VE WA S (3 P<0.05) . SNHG12 5 miR-199a-5p £ 52 1E454, F 8 miR-199a-5p {it ¥ HepG2
RIS A . 12485 EMT, 3381k miR-199a-5p WLER FHIHI/EH (¥ P<0.05) . i$3ik miR-199a-5p X
HepG2 4 M (4 1 F . BE & 43 Bk 5] B 4 36 35 SNHG12 JiF i % ( #5 P<0.05) . miR-199a-5p #1Ji] FZD6,
T 1 FZD6 J& HepG2 AN MI 34 i . 228 5 EMT B Wi, 3 3K FZD6 W AH /. ( ¥ P<0.05). T i
SNHG12 #liil FZD6 A9 FE R M (3235, 1 N miR-199a-5p W {2 #F FZD6 iy F ik (¥ P<0.01) 5 5
BB P miR-199a-5p Hu#E, AR SNHG12 Al miR-199a-5p, FZD6 AYEEHME (P<0.01) .
58 HCC 0P IncRNA SNHG 12 () _E I8 AT B3 2 5210 miR-199a-5p/FZD6 flife # HCC 40 i 3 48 |
{228 H EMT 72 .
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Influence of IncRNA SNHG12 up-regulation and miR-199a-5p/FZD6
axis on proliferation, invasion and epithelial-mesenchymal
transition of hepatocellular carcinoma cells

ZHOU Jingtao', LIU Jia’>, NUERMAIMAIT-Amidula', YAN Jun', KOU Xudong', ZHANG Gewen’

(1. Department of General Surgery, the Seventh Affiliated Hospital of Xinjiang Medical University, Urumqi 830000, China; 2. Emergency
Department of the Eighth People's Hospital of Xinjiang Autonomous Region, Urumgi 830000, China; 3. Department of Liver and Thyroid
Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Background and Aims: Hepatocellular carcinoma (HCC) is one of the most common malignant tumors in
clinical practice. Invasion, metastasis and postoperative recurrence are the main causes of death for HCC patients.
At present, the dysregulation of long non-coding RNAs (IncRNA) is considered to be related to the occurrence
and metastasis of various cancers. Studies have showed that IncRNA SNHG12 expression is increased in HCC
tissue, but its specific function is still unclear. Therefore, this study was conducted to investigate the action of
IncRNA SNHG12 in HCC cells and the mechanism.

Methods: The gene expressions of SNHG12 as well as the predicted targeted miRNA and gene (miR-199a-Sp
and FZD6) in HCC cell lines HepG2 and human intrahepatic bile duct cell line HIBEC were detected by qRT-
PCR method. The effects of down-regulation of SNHG12 on the proliferation, invasion and the expressions of
proteins associated with epithelial-mesenchymal transition (EMT) in HepG2 cells were observed. The association
between SNHG12 and miR-199a-5p was analyzed by miRanda and Dual luciferase reporter gene assay, and
then, the effects of down-regulation of miR-199a-Sp on the proliferation, invasion and EMT in HepG2 cells as
well as the influences of SNHG12 exerted by miR-199a-5p were analyzed. The relationship between miR-199a-
5p and FZD6 was analyzed by the TargetScan and Dual luciferase reporter gene assay, and then, the effects of up-
regulation and down-regulation of FZD6 on the proliferation, invasion and EMT in HepG2 cells as well as the
effects of SNHG12 and miR-199a-Sp on FZD6 expression were detected.

Results: The expression level of SNHG12 was significantly increased, miR-199a-5p was significantly decreased
and FZD6 was significantly increased in HepG2 cells compared with those in HIBEC cells (all P<0.01). In
HepG2 cells, the proliferation, invasion and EMT were significantly inhibited after down-regulation of SNHG12,
while its overexpression resulted in opposite effects (all P<0.05). The 3'UTR of SNHG12 was targeted by miR-
199a-5p. The proliferation, invasion and EMT of HepG2 cells were augmented by down-regulation of miR-
199a-5p, and were suppressed by its overexpression (all P<0.05). The effects of miR-199a-Sp overexpression
on HepG2 cells were partially reversed by the simultaneous overexpression of SNHG12 (all P<0.05). The miR-
199a-Sp were targeted by FZD6. The proliferation, invasion and EMT of HepG2 cells were inhibited by down-
regulation of FZD6, while were increased by up-regulation of FZD6 (all P<0.05). Down-regulation of SNHG12
inhibited FZD6 gene and protein expressions, while down-regulation of miR-199a-Sp promoted FZD6 expression
(all P<0.01). Compared with down-regulation of miR-199a-Sp alone, the FZD6 expression was significantly
decreased by both SNHG12 and miR-199a-Sp down-regulations (P<0.01).

Conclusion: Upregulation of IncRNA SNHG12 in HCC cells can promote the proliferation, invasion and EMT
process of HCC cells through influencing the miR-199a-Sp/FZD6 axis.

Key words Carcinoma, Hepatocellular; RNA, Long Noncoding; Cell Proliferation; Neoplasm Invasiveness; Epithelial-
Mesenchymal Transition

CLC number: R735.7
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JEA g (HCC ) S R L F UL A% 8 ik e
Z—o ¥afhit, BAELA S50 E 10077 H % 6
BWhHCC, Hog S R A T E S = 7
Z.HBMRGEREFBHCCHEEILT M EE
JR A, AR EE WO e, BB
OE G TS N RN T B 1 e o L o e O
FEXEE, FREVHCCH KL K ER— R
LR AR ) 22 9l A,k S R PR AR A AN
WML RE BOCEEMMEA . Har, Ok
Z R GE T KEEIEZRISRNA (long non-coding
RNAs, IncRNA) 7EddE & AT R/ER . IncRNA
KK EEE 200 HRRIMRNAG T, A4
FE, HHEAEWTERERNEND . BFRE
B, IncRNAWMZFAYIMET . o AEUE
P AR A, Ine RN A B2 3 7] BE 5 4% 25 I8 i
() 2 A AR L B, IncRNA HOXAT1-AS
LY b -] i 4k (epithelial-mesenchymal
transition, EMT ) &3k IR & 12 22 55 5200
BRI KGRI RNA SchLAHME i 5 FUSH
AR, WHHCCHH "™, IncRNA MLK7-AS1
FES5 e b e R ik, H e 2R A T DL E 45 i 96 A
MosE 5" FE SRS THCCH M b 57 % k1
IncRNA, flllncRNA RUSCI-ASIfEHCCH ik |
P, T aE S A P P miR-326 4 R IAfE dEHCC AT
L ) e A 24T R IneRNA MIF-AS1{EHCC
Rk, HRIKKF 5 HCCHEH B I KR
PARRAE SAS B 22 %6 VIR O¢ AR AL T g
W AE HFEMTE A X", IneRNA/MMZIRNATE
FHMAE12 (small nucleolar RNA host gene 12,
SNHG12) fERE LR —FlIlncRNA, #F5% & 90 H
558 B PR R AR /N A G e A R RE K R
A IR R, IneRNA SNHG127EHCC
HAFRHE EIH, (HlneRNA SNHGI12{E#EHCC
KRB EHIBLE AR TERE . W, AR IR 5T
IncRNA SNHGI127EHCC K JE B irER, ik
— 25 ) B HCC 1) 1F Jre AL i 4 416 2 8 S i

1 AR

1.1 EEHMB

HCCH M Hep G2 AT A M A5 I B2 40
HIBECH [ LR A Y BHEA BR A W 5 DMEM
B FR AW T M Hy Clone 2 5 A 4F ML ( fetal
bovine serum, FBS) T X EGibcos Fl;
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Turbofect Transfection Reagent. pi%7ZF &
FURLE S 22 Tl 9% M AG I3 39) 620 1 F 35 B Thermo
A ] ; PrimeSeript™ RT reagent Kit with gDNA
Eraserll T Ki%E Takara/Zy A, HUR & & 1L P 1 br
ICAYEBT G . PR I 4T I BRI Y 2R T R A
WA 2 E 2w G AE YR AR AR GAPDH,
E-cadherin., N-cadherin¥t & A b 5T 5 M i
AW E; BIEXT IR (siRNA NC) |
SNHG12F i fiki (SNHG12 siRNA) . SNHG12
1 FIE TR (peDNA-SNHG12) . KU % IR 4
( mimics NC) . miR—l99a—5p1‘§Tu% ( miR-199a-
5p mimices ) . #MHIFIX AL (inhibitor NC)
miR-199a-5p M #1 5] ( miR-199a-5p inhibitor) .
FZD6 FE ki (FZD6 siRNA ) . FZD63d 5 kL
(peDNA-FZD6 ) i ik T A YA BRA w4 .
1.2 FHik

1.21 @Az 7% 10% FBS Al 1% & R
£k R 2 09 DMEM 15 3% 3 v 15 3% HepG2 41 g F1
HIBEC 4l i, F 37 C. 5% CO, BB fb 1 3= 4
R gw, BOG BR300 1 440 ffa 422 4 g 2% 2 $ R T 6 FL
Mrag 12 fLtled, T R2Lsem .

1.2.2 miesb g PO A BARZS B4 40l
g0 MW e, I A TE Ak, & 10% FBS 1Y
DMEM 15 72 36 8 B A, 4% 1 x 1074 / FL 10 %
PAME T 12 fLA, i LA 75% i,
YN ff 5 77 R 0k B &% 10% FBS DMEM, R H
Turbofect 5% Y i 7] # B8 158 BH 45 45 Y 4% 2H T 21 Jikr
T 37 C. 5% CO, HEFHF TR 48 h 5 dE & 4
Y HT RNA BRI FREEAT 5 2252 30 A

1.2.3 mpigan g BOTHARK BERESR DM
R, YN AR RO, B AL A, g
i, N A& 10% FBS DMEM 5 3% 3 i B 40 i, K
ARG T 96 Lt , 4R 2] 709%~80% B, HA
Turbofect {55 YL ok, B4 EE 814, T 37 C.
5% CO, JEFFT 3% 48 h J5, PBS ¥k 2 Ik, HFL
J10 pL CCK-8 TAEWk, WEdE 4 h, FERGHR{L L%
B4 FLAE 450 nm &b ROG(E (OD) , JFiH5 40
76 1 o

1.2.4 @43 £ 5% 20 CIETFEAY Matrigel HX
WG ET 4 CKA PRk, Matrigel 1 HIIAJE FBS
DMEM 55 32 54 KWk BE 4 1 mg/mL, ¥ 100 pl #
5 1 Matrigel BN T8> B, LFEPEF 5 h
B R o B B K B Al B, A0 K
PBS ¥ I W, A B b, WS i aE & 6 FBS
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) DMEM K 5% 56 8 240 0, 16 20 )i 80 % I FZD6 S . WO B A K EUIRZS R4 B0 20

5% 10°/mL, 40 B 5 % 75 0 3] Transwell /N2
TEFEIN10% FBSH DMEM #5373, & F 37 C .
5% CO, ¥ Fe4idk s 35 48 h 5, HU/hZE, PBS
VEW/INE 2k, ZRHEEREE 20 min, 0.1% %5
U@ 15 min, FEHLTEHCS A 05T 40 CLE AL
BN WS IC

1.25 wEkLFHRELAREHLEN HEY
{5 B 1k miRanda F TargetScan 43 %I il Il
SNHG12 fil miR-199a-5p ¥ 76 45 & 2 1, PCR ¥~
9 SNHG12 4= K K Bt & FZD6 3'UTR K Bt )&,
¥ % SNHG12 wt, FZD6 wt 5 &, SNHG12 wt,
FZD6 wt & P38 o i 28 48 350 ) & 48 & SNHG 12

JH Turbofect ik F 5 e S HEmAH TR ZAMMP, %
JFH U8 ' 2 1 195 2 G Y0 4 59 0 A6 T 40 i 7 9% ol 3
il 3 1

1.2.6 qRT-qPCR  WCHUZH L RNA #£, A& b
A TRIzol i 57 DA 20 i o $2 JCS RNA, %€ RNA
e B K4l 5, 8t Takara 2 5 558 F & 5
& RNA 7 ¢cDNA, 7 R —4 42 C, 2 min;
37 °C 15 min, % 485 C 5, EFABIN
cDNA b 52 B %€ )t & PCR WA M, #F 417 RT-
qPCR, fliJH 27 2% “ kb BAs . SR BT
SR 1,

*1 5|MF7!
Tablel Primer sequence
519 Fe31 (5'-3")
SNHG12-F TCTGGTGATCGAGGACTTCC

SNHG12-R ACCTCCTCAGTATCACACACT
siRNA NC-F UUCUCCGAACGUGUCACG UTT
siRNA NC-R ACGUGACACGUUCGGAGAATT

SNHG12 siRNA-F
SNHG12 siRNA-R
pcDNA-SNHG12-F
pcDNA-SNHG12-R

GCUGUCCUCAUUUGUGACUTT
AGUCACAAAUGAGGACAGCTT
CGCAAATGGGCGGTAGGCGTG
TAGTCAGCCATGGGGCGGAGA

mimics NC-F

mimics NC-R
miR-199a-5p mimics
miR-199a-5p-F
miR-199a-5p-R
inhibitor NC-F
inhibitor NC-R
miR-199a-5p inhibitor
FZD6-F

FZD6-R

FZD6 siRNA-F
FZD6 siRNA-R
pcDNA-FZD6-F
pcDNA-FZD6-R
GAPDH-F
GAPDH-R

UGGAAUGUAAAGAAGUAUGUAU
ACAUACUUCUUUACAUUCCAUU
CCCAGUGUUCAGACUACCUGUUC
CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAG GAACAGG
ACACTCCAGCTGGGCCCAGT
CAGUACUUUUGUGUAGUACAA
AUACAUACUUCUUUACAUUCCA
GAACAGGUAGUCUGAACACUGGG
ACTCCCAGCGCCAAAGATCG
GCAGAGATGTGGAGCCCTTGAG
GCAAUAGUACAGCCUGCAATT
UUGCAGGCUGUACUAUUGCTT
GAACTAGCACGGGCGTGACC

CCAAGCCTTCTAATACGACTCACTATAGGG AGATGCACTC CATCAGGCCAGTC

CAAGGACCTCTACGCCAACAC
TGGAGGCGCGATGATCTT

1.2.7 Western blot #& M

JiRL e e 48 h i UK

110 V 90 min (73 EE) 5 HVkSEE)R, HHAKE

A A, EEEAETIA 100 L B8 H 2R
W . 0.70 pL PMSF B il B 51, VK% 30 min,

4 F% 10 min 3 1 K. 4 °C. 12 000 r/min & O
10 min, HU2 pL B3 H BCA A vk 46 0 2 11
B, 4 EIEMA 5 x SDS-PAGE FREZE vhife, 1R
A1, WK 10 min, BOE AL LA, #E4T SDS-
PAGE HLK , KL EBEE M 70 V 30 min (4G ),

© WA )T i [ & F I F 2P H

Bio-Rad 12 T 5 AU ED 2 0.22 um [ PVDF B,
FE 19 VIR T HE B 30 min, B 5258 AU
F & 47 50 o/L JBE g W05 B (9 TBST 28 b ik =5 1L 4 4]
2 h; BHASEMR, B PVDF B A 20 o/L i jg
WK 09 TBST 22 vh i B 4f 19 — Bt b, 4 Cal e dis
BIEE, —PURES, A TBST YR 6 Y 41
SURME R 2 h, TBST 28 pP i vE ML 5 Yo s 1
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JBE B AZASC O
1.3 GitF4bE

HGraphPad Prism5.0%K {4 #F 17 %% 35 4c 11 43
Br, Bde HFEBWE + rE2Z (2 s) £, 20
3L S A5 R . 2 A ) R TR R U 25 47
B, 2H 18] P LR JHLSD- 465, 4 P>0.050,
FKREFARE; MP<0.050), RREFEBE,

HIBECHiffl (P<0.01) (KI1A) . 5siRNA NC
A, SNHGI12 siRNAAASNHG12%E k&
WAL (P<0.01) (E1B) . CCK-8%5 R s,
SNHG 12 siRNAZL )4 fd 3451 BE F1 /K TsiRNA NC4l
(P<0.05) (E1C) . SNHG12 siRNAZL 40 il i 4=
ZEXEAL TsiRNA NC4H (P<0.05) (EID-E) .
5siRNA NCALHL#, SNHG12 siRNAZIE-cadherin
FEHELEWHE FFF, N-cadherin, MMP-2HIMMP-9

2 & R BHRIBEETHE (#P<0.01) (EIF-1) . 5
SNHG12 siRNAZL LA, siRNA NCAL40 e &7
2.1 Tl SNHG12 X} HepG2 #ifpJi&sE. B%F K, MMEIHEAZ KR, MMgEEEmEs (K1) .
#EMT B9 DL 45 SRR T JESNHG 1 2fE W 10 ) Hep G241 Ji1 1)
HepG24H P SNHG 1 2R £ ik W B & T W5 . {RZBFIEMT .,
25 L5 100
oo <0, P<0.05
% 20 P<0.01 % . P<0.01 20
n n R
;”i: 19 I 35: § 0 SIRNANCAL  SNHGI2siRNAL
GUNH) S = - .
15 2 05
= =
Z 05 Z 20
0.0 0.0 0
HIBEC HepG2 SIRNANCAL  SNHG12 siRNA%L B SIRNANCAL  SNHGI2 siRNA4L G [
100 & 25 I siRNA NC 41
m % 2 P<0.01 .:@NH(}IVZ sii{NA 4l
ﬁ SIRNANCAL  SNHGI2 siRNAZL i SIRNANCAL  SNHG12 siRNAZL
™ 60 E-cadherin L5 MMP-9
2 _ - I P<0.01 - -
S 20 g 10 ’ -
0 0.0 [ -
SRNANCAL  SNHGI2SRNAZLE  GAPDH - | com—— E-cadherin Necadherin — § ¢ APDH{“‘
" siRNANCZ] © SNHGI12siRNA 4
L5 P<00L
P<001
% 10 )
§ : siRNA NC4L SNHG12 siRNAZL
il .
3.";: 05
0.0 )
MMP-2 MMP-9
1 TiJ*] SNHG12 iM% HepG2 fHBTEIIEE ., 2ZF EMT  A: qRT-PCR Kl SNHG12 7E HepG2 Fl HIBEC 4ilifl it 26 1k 1k
B: qRT-PCR K&t SNHG12 J7 HepG2 4H i ) %NH(“12 MR AES C: CCK-8 Kl SNHG12 Xt HepG2 2 I M5 1) #4115
D: AR Z2S 50K I SNHG12 X HepG2 ANMLIRZE M52 ; E: HepG2 AUMEAIZZEEH ; F: Western blot il SNHG12
XF HepG2 4fl M E-cadherin, N-cadherin #3515 ll[’] G: E-cadherin. N-cadherin 7& [ A X Fei5 8 H: Western blot
Kl SNHG12 %) HepG2 4HiAE A MMP-2, MMP-9 Rk ; 1: MMP-2, MMP-9 & F1AHXS KRB J: SO0 RMEIM
%% HepG2 YL
Figure 1 Inhibitory effects of down-regulation of SNHG12 on proliferation, invasion and EMT of HepG2 cells A: The expression

of SNHG12 in HepG2 and HIBEC cells detected by qRT-PCR; B: The expression level of SNHG12 in HepG2 cells after SNHG12
interference detected by qRT-PCR; C: The effect of SNHG12 on proliferation of HepG2 cells detected by CCK-8 assay; D: The effect
of SNHG12 on invasion of HepG2 cells detected by Transwell assay; E: The invasion number of HepG2 cells; F: The effect of SNHG12
on the expressions of E-cadherin and N-cadherin in HepG2 cells determined by Western blot; G: Relative expression levels of E-cadherin
and N-cadherin proteins; H: The effect of SNHG12 on the expressions of MMP-2 and MMP-9 in HepG2 cells determined by Western
blot; I: Relative expression levels of MMP-2 and MMP-9 proteins; J: The morphology of HepG2 cells observed by fluorescence

microscopy
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2.2 SNHG12 #1 miR-199a-5p Z i@ HIEE 5 % &
KA B AF A miRanda UM SNHG 12 i1

miR-199a-5pZ A 455 A, 45 R WEI2A, Y

R HEHFSNHG12 3'UTR wtff, miR-199a-5p

POCE BTG E W AL (P<0.01) 5 25k #E4HF
SNHG12 3'UTR muth}, miR-199a-5p 5%t X i
T (P>0.05) (KE2B) . RWISNHG12H]
miR-199a-5p A LR .

1.5
0 SNHG12 wt
SNHG12 wt B SNHG12 mut
5'-TCCCATCGGATCTGAACACTGGT=-3' 4 P<0.05
¥ 10
g |
e
miR-199a-5p :15
5'-CTTGTCCATCAGACTTGCTGACCC-3' =05
&=
X
SNHG12 mut 0.0
5'-TCCCATCGGACTTTACTGTTGCTT=3" A mimics NC miR-199a-5p B
B2 SNHG12 f1 miR-199a-5p Z [EIHEREXHE  A: miRanda il SNHG12 Fll miR-199a-5p Z [AAIZ5-& 0 s B: 9606 E

Bl 5 I 5

Figure 2 Targeting relationship between SNHG12 and miR-199a-5p

by miRanda; B: Determination of luciferase expression level

2.3 T il miR-199a-5p X HepG2 Ay 1E5HE

225 EMT B0

Hep G241l HF miR-199a-5p i ik 5 B B A% T
HIBECH M (P<0.01) ([EI3A) o Hinhibitor NCZH
FL#, miR-199a-5p inhibitor4l fmiR-199a-5p3
KW R (P<0.01) (KEI3B) . miR-199a-5p
inhibitorZH i) 21 i1 38 5 58 77 W] & &5 Tinhibitor NCZH
(P<0.01) (KI3C) . miR-199a-5p inhibitorfl
A0 12 22 %0 H 5 Finhibitor NC41 ( P<0.05)
(3D-E) . Sinhibitor NCAH L%, miR-199a-
5p inhibitorl FJE-cadhering [ #1501 B F &,
N-cadherin, MMP-2FIMMP-9%E [ Fi A= T -
F (#P<0.01) (E3F-1) . Sinhibitor NC4
%, miR-199a-5p inhibitorZH 40 [a] #5725 K, 40 i
AR, HEHIABW (E3)) o LI g5 R KN
T MmiR-199a-5pREMSE U Hep G240 L (345 . 1=
ZZHEMT.,
2.4 SNHG12 & miR-199a-5p if#= HepG2 4H

FRIIE5E ., B2 EMT

Hmimics NCA b#, miR-199a-5p mimics
HmiR-199a-5pMy R /U BN (P<0.01)
(Fl4A) o 5peDNA-3.1 (+) +mimics NC&H

© WA )T i [ & F I F 2P H

A: The binding sites between SNHG12 and miR-199a-5p predicted

FE#, peDNA-SNHGI12+mimics NCZ 40 i 4%
FEAE Wl WA (P<0.01) , 4R EHKA
BRI (P<0.01) , E-cadherinsE H ik &
B & FF (P<0.01) , N-cadherin, MMP-27
MMP-9F HEE®RUE EJ (HP<0.01) , 4
A 2 VI O 1 I S A o <11 A !
£ HpeDNA-3.1 (+) +mimics NC4 L%,
peDNA-3.1 (+) +miR-199a-5p mimicsZH (9 41}y
HAEEE S TR (P<0.05) , MR ZHHW
W /> (P<0.01) , E-cadherin®E (I RILEWHE
J+ (P<0.01) , N-cadherin, MMP-2FHIMMP-9%
HEXEWHLE TR (¥P<0.01) , AMEMTIE
B M S s SpeDNA-3.1 (+) +miR-199a-
5p mimics4l L5, pcDNA-SNHG12+miR-199a-
5p mimicsZH W40 134 5 RE ) EJF (P<0.05) , 4
i 728 BB B30 ( P<0.01) , E-cadherin®g [
Fik U FFE (P<0.01) , N-cadherin, MMP-2F
MMP-9F H & A U T B A (1¥P<0.01) , 4HfAEE
. A BEAK, HAWAE (K4B-1) .
FWASNHG 1238 3 miR-199a-5p 445 Hep G 2 41 if 4%
i . 1RZEFEMT,
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miR-199a-5p
inhibitor NC £ inhibitor £H

N-cadherin

I inhibitor NC 41
I miR-199a-5p inhibitor 41
miR-199a-5p P<0.01 mi a-Sp inhibitor

inhibitor £ P<0.01

—

M inhibitor NC 2 P<0.01
M miR-199a-5p inhibitor 4

inhibitor NC £

inhibitor NC 2 miR-199a-5p inhibitor 41

3 T miR-199a-5p 1€ # HepG2 AR EIIEE. EZFMEMT  A: RT-qPCR K ill miR-199a-5p 7£ HepG2 Hl HIBEC 41
Mo # ik it B: qRT-PCR A2 T miR-199a-5p J& 21 s 1 miR-199a-5p 1Y ik k5 C: CCK-8 £  miR-199a-5p %I
HepG2 4IMIEFAAEENT; D: AIMEZESLHKIN miR-199a-5p Xt HepG2 IMUZZEAFENT; E: HepG2 4IIEAYEZEEH; F:
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Figure 3 Enhancing effects of down-regulation of miR-199a-5p on proliferation, invasion and EMT of HepG2 cells A: The expression

of miR-199a-Sp in HepG2 and HIBEC cells detected by RT-qPCR; B: The expression level of miR-199a-5p in HepG2 cells after miR-
199a-5p interference detected by qRT-PCR; C: The effect of miR-199a-5p on proliferation of HepG2 cells detected by CCK-8 assay;
D: The effect of miR-199a-Sp on invasion of HepG2 cells Transwell assay; E: The invasion number of HepG2 cells; F: The effect of
miR-199a-5p on expressions of E-cadherin and N-cadherin in HepG2 cells determined by Western blot; G: Relative expression levels
of E-cadherin and N-cadherin proteins; H: The effect of miR-199a-Sp on the expressions of MMP-2 and MMP-9 in HepG2 cells
determined by Western blot; I: Relative expression levels of MMP-2 and MMP-9 proteins; J: The morphology of HepG2 cells observed

by fluorescence microscopy
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Figure 4 SNHGI12 regulating the proliferation, invasion and EMT of HepG2 cells through miR-199a-5p A: The expression of miR-

199a-5p in overexpressed miR-199a-Sp cells detected by qRT-PCR; B: SNHG12 influencing the proliferation of HepG2 cells via miR-
199a-5p; C: SNHGI2 influencing the invasion of HepG2 cells via miR-199a-5p; D:The invasion number of HepG2 cells; E: SNHG12
influencing the expressions of E-cadherin and N-cadherin in HepG2 cells via miR-199a-Sp; F: Relative expression levels of E-cadherin
and N-cadherin proteins; G: SNHG12 influencing the expressions of MMP-2 and MMP-9 in HepG2 cells via miR-199a-Sp; H: Relative
expression levels of MMP-2 and MMP-9 proteins; I: The morphology of HepG2 cells observed by fluorescence microscopy
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Figure 6 Inhibitory effects of down-regulation of FZD6 on proliferation, invasion and EMT of HepG2 cells A: The expression of
FZD6 in HepG2 and HIBEC cells detected by qRT-PCR; B: The expression level of FZD6 in HepG2 cells after FZD6 interference
detected by qRT-PCR; C: The effect of FZD6 on proliferation of HepG2 cells CCK-8 assay; D:The effect of FZD6 on invasion of HepG2
cells detected by Transwell assay; E: The invasion number of HepG2 cells; F:The effect of FZD6 on the expressions of E-cadherin and
N-cadherin in HepG2 cells determined by Western blot; G: Relative expression levels of E-cadherin and N-cadherin proteins; H: The
effect of FZD6 on expressions of MMP-2 and MMP-9 in HepG2 cells determined by Western blot; I: Relative expression levels of MMP-
2 and MMP-9 proteins; J: The morphology of HepG2 cells observed by fluorescence microscopy
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Figure 7 SNHGI12 regulating the expression of FZD6 through miR-199a-5p A: FZD6 mRNA expression after overexpression or

down-regulation of SNHG12 detected by qRT-PCR; B: FZD6 protein expression after overexpression or down-regulation of SNHG12
detected by Western blot; C: The relative expression of FZD6 protein; D: The expression of miR-199a-5p after overexpression or down-
regulation of SNHG12 detected by qRT-PCR; E: The mRNA expression of FZD6 after overexpression or down-regulation of miR-199a-
Sp detected by qRT-PCR; F: FZD6 protein expression after overexpression or down-regulation of miR-199a-Sp detected by Western
blot; G: The relative expression of FZD6 protein; H: The expression of FZD6 regulated by SNHG12 through miR-199a-5p detected by
gqRT-PCR; I: FZD6 protein expression regulated by SNHG12 through miR-199a-5p detected by Western blot; J: The relative expression
of FZD6 protein
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