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MiR-552-3p promotes hepatocellular carcinoma cell proliferation, migration and invasion
by inhibiting DACH1

ZHANG Ming, WANG Jirong
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[Abstract] Objective: To investigate the expression of miR -552-3p in hepatocellular carcinoma (HCC) and its mechanism of
promoting cell proliferation, migration and invasion. Methods: qRT-PCR was used to detect the expression of miR-552-3p in HCC cell
lines and normal human liver cell lines. The microarray data of HCC samples were downloaded from TCGA database, and the
expressions of miR-552-3p in HCC tumor tissues and its adjacent tissues were analyzed to show whether they are different or not ; miR-
552-3p mimics and miR-552-3p inhibitor transfected HCC cells, and luciferase assays verified whether miR-552-3p targets DACH1,
while CCK8 and Transwell assays detected the effect of miR-552-3p and its interaction with DACH1 on HCC cell proliferation,
migration, and invasion. Results: The analysis of HCC samples from the TCGA database indicated that miR -552-3p was highly
expressed in HCC, and qRT-PCR showed that the expression level of miR-552-3p in HCC cell line was significantly higher than that in
human liver cell line LO2; the high expression of miR-552-3p promoted the proliferation, migration and invasion of HCC cells, while
the inhibition of miR-552-3p reversed these functions; the luciferase reporter assays verified that miR-552-3p targets the 3’-UTR of
DACHI. Up-regulation of miR-552-3p expression inhibited DACH1 whereas down-regulation of miR-552-3p increased DACH1
expression; DACH1 overexpression inhibited HCC cell proliferation, migration and invasion, but with miR-552-3p overexpression the
DACHI inhibitions of HCC cell -related functions were relieved ; miR-552-3p positively regulated the activation of Wnt/3 - catenin
signaling pathway. Conclusion: miR-552-3p targeting DACH1 promotes HCC cell proliferation , migration and invasion, and regulates
Wnt/B-catenin signaling, which may provide potential targets for HCC diagnosis and treatment strategies.
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g g L miR-552-3p oA i B [A] PR A miR-552
K MENR 2Z — | BR1MT, miR-552-3p /& 75 7 HCC 4]
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1.1 A

N 2 BT 9 40 B ¥k HepG2 . Hep3B . MHCC97H |
MHCC97L,Huh7 ,SMMC-7721 K 1E & AN JSHF 4 bk
LO2 1 B hRHBE - 20 A e s R s LR A A BR A
3 IG5 685 2 X0 . DMEM 15 77 5 (Gibeo
N Fl L, FE ) ; Lipofectamine 2000 2 7] (Invitrogen 2y
A, 32 ) s DACHT 33 3k ki 125 28 (Vector ) JiT i
Wy [ b S H) L, miR-552-3p B4 44 (miR-552-
3p mimics ) Fll miR-552 1] 1] (miR-552-3p inhibitor)
I HDETE ) %6 BE 244 (mimics control Fl inhibitor con-
trol ) B _[-¥fE 75 B0 F) 5 1 ; CCK-8 17 & (Dojindo 23
A), HAS) ; PVDF i (Millipore 23 7 , SE & ) 5 3 5 7Y
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W BT 2K ) s Western blot 3256 FF R S —$it
B-Catenin (6B3) Rabbit mAb , Cyclin D1 (92G2) Rab-
bit mAb . ¢ - Myc (D84C12) Rabbit mAb, GSK - 38
(D5C5Z) XP® Rabbit mAb, GAPDH (D16H11) XP®
Rabbit mAb } — 3T Anti-rabbit IgG \HRP-linked Anti-
body (CST A #], JE[E ) , DACH1# 10914-1-AP (#IX
= JE 3] s Transwell 20 i 1T 7% /)N 28 F A W) 5 6 T
BEIE AL 1 1258/ N%E (Costar 23 7], 2 [H) 5 TRIzol I
7 (Invitrogen 2y 7] , £ [F] ) , PrimeScript™ RT i 4% 5
07 & (R % TaKaRa A 7] ) , TagMan miRNA 7] &
(Applied Biosystems 2 7] , 2 [# ) , SYBR Green Pre-
mix PCR Master Mix (Roche 2\ &) , 2% ) ; DACH1 /Y
miR-552-3p A A 37 15 E ] iR AL B (DACH -
MUT) 174 5 (DACH1-WT)3'-UTR HY 5 R i
A i b A F A AR A SO R B
B PRSI 15 & (R s E A ) o
1.2 7k
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A B 5T R TR A 55 R ik D9 2 &1 3% (Cancer
Genome Atlas, TCGA) 2\ 50 45 % (http : //www.can-
cergenome.nih.gov/dataportal ) |~ 3R B 40 it 14 JH- 9
(liver hepatocellular carcinoma, LIHC) miRNA 7t 43
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K H Lipofectamine 2000 $% 15 B 45 4% 4% HCC 4]
Lo s Hep3B AHMI4RE AT 1 d 4270 F 24 FLAR , BTG
MPLRE IR, R K 2 30%~50% il £ J e il % UL
et Lipofectamine 2000 F 50 wL Opti-MEI B I 5L
B BRI E 5 min, SRS HBORHR G BRIR
5, FEIE T 20 min 5 EEALAMIINIA 100 WL AE G
FEA),6 hJE IR AL 15 5% 24~48 h 5 WU A i
GICE S8
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A 600 pL %A 10%)IG 45 1138 fai ik R i ¢ 5597
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1.2.7 RT-qPCR

FH TRIzol 28 71) 44 HR 158 WA 45 43 25 £ B2 i 1
RNA, ] PrimeScript™ RT i 7l £ i3 #% 5% il ¢cDNA,
miR-552-3p # ik /K il i3 TagMan miRNA 4347, %
H SYBR Green Premix PCR Master Mix 7E StepOne-
Plus real-time PCR 24t (Applied Biosystems 23 Al , &
)11 DACHI mRNA #£47 qRT-PCR, 95 °C 5 min
AR, 95 °C 10 5,60 °C 30 s 40 MEH,95 C 15 s,
60 °C 1 min.95 °C 15 s, i primer bank 1154
J¥51 , miR-552-3p 1E 34 : 5'-CCGCACAGGTGACT-
GGTTAGA-3", ;x5 : 5’ -GTGCAGGGTCCGAGGT-
3';RT:5'-AACAGGTGACTGGTTGTCTAA-3'; U6 iF
X :5"-CTCGCTTCGGCAGCACTAT-3", ;2 X5 . 5'-
AACGATTCACGAATTTCACT - 5" ; RT: 5’ - GTCG-
TATCCAGTGCAGGGTCCGAGGTATTCGCACTGGA -
TACGACTTACAACA-3';DACHI iF X% :5'-CCCTC-
TACAATGACTGCACCA-3", JZ X 4 : 5'-GCGGCAT-
GATGTGAGAGTTCT-3"; GAPDH 1F X 4% : 5'-AAAT-
GGTGAAGGTCGGTGTGAAC-3", [ L4k : 5'-CAA-
CAATCTCCACTTTGCCACTG-3.,
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Figure 1 miR-552-3p is up-regulated in hepatocellular

carcinoma
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A: qPCR KN miR-552-3p #£ HCC 40 3 H B9 157K, 5 LO2 A Lb 48, "P < 0.001 (n=3) ; B: miR-552-3p mimics §% 4% Hep3B 4 i (i FH
qPCRAGINHE Y34, 5 NC & mimics control ZH FL#E,"P < 0.001(n=3) ; C: miR-552-3p inhibitor % 4% Hep3B 4 Jid H- 450 YL 30% , 5 NC & inhibi-

tor control 41 HL#,"P < 0.001(n=3),

2 miR-552-3p ZE HCC AR 3% Liff
Figure 2 miR-552-3p is up-regulated in HCC cell lines

33K J5 Hep3B 4 il 1% 58 fig J) = T X B4l (P <
0.01) . Transwell {45 ML miR-552-3p mi {1 S i %
kG HCC 4y i %% 42 289 1E , 141 3B 7] Il miR-
552-3p B 35 B M4 J5 Hep3B 41 01T 52 (22240
it 4k i 2B RIS, T miR-552-3p 3 3K J5 Hep3B 2
MLERS 722 4 MKkt W 3 e . BRI, RRIE miR
-552-3p, Hep3B 4 il 1L 7% 1% 28 fie J1 Bk b & 4 il ,
1t 2235 miR-552-3p Ji7 Hep3B 4017 {222 HE /1
Tt
2.4 miR-552-3p ¥ew4E A T DACH1 42 HCC 2m e
k1

ffi FH miRNA 2 i) 55000 T2 miRanda 04 22 1
TargetScan -#% miR-552-3p 1E F#LIE A, AR 5T 7
4 778 AL R F i 5k HH DACH 1 I WU He 25 5 07
AU EAA R T A5 R . SRR #E HCC ' DACHI
S A miR-552-3p [ ELHEAE HIEE 250X HCC 2 il
BT REATAE VAT, A S AR BT 70 ) DACH 1
G M EE T DACHT B 4= B (DACHI-WT) &
DACHI1 275 B (DACH1-MUT) %' R BEHR 15 204 5%
YL % Hep3B 4, IF: [ 5% 4% miR-552-3p mimics J&5
K %€ S 2% BTG 1, AT WL DACHT-WT 2H 5% %% miR-
552-3p mimics f& AR 90 Z B 15 VEFE R, DACHI -
MUT 20 JC I 481k (B 4B) o i qPCR &1 miR

-552-3p m Ik 8 it 35 /5 DACH1 mRNA /K45 1k
(K 4C) , It H Western blot ¥l miR-552-3p i {5k,
i RIK 5 DACH i KPR35 2546 (K1 4D) , 45
A WL miR-552-3p @ K5 DACHT 3508 /> H miR -
552-3p it ik 5 DACH1 KT, ] B AEfIA miR
-552-3p Al ¥ EH T DACHI,

7€ Hep3B 41 Jifd v i % 35 DACHI, qPCR . West-
ern blot A6 I B A 5% e R (K1 4E 4F) o 3 3Rk
DACHI ., id 335 DACHI [R] B 4% 4% miR-552-3p mim-
ics , CCK-8 A5 25 2H A1 i 1458 | Transwell 3856 46 0 25
AT M (=228 1E J1 7224k, K1 4G F] W, Hep3B 4 il
16 DACH1 i ¢35 )7 24~72 h By 3451 BE 10K T %F 1R
20, At i £ 3K miR-552-3p J& Hep3B 400 A4 14 58 fiE
J1iEF DACHI 3 £k 4 . B 4H AT WL DACH1 33 3%
ik )5 Hep3B 4N MLIT % (= 22 68 1 sl , i [m] if it
#6375 miR-552-3p Jii Hep3B 40T #% 1222 HE 1 1410
Tl A 5, P O AT L miR-552-3p AT 38 i #E ff 410 461
DACH1 &k HCC 40 i35 2% (22868 .
2.5 miR-552-3p if4= Wnt/B-catenin 13 5 il %

ALK B, miR-552-3p Al i 1 8 4% Wnt/B -
catenin {5 7 il B AR VER B . A HFSE miR-552
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Figure 3 miR-552-3p promotes HCC cell proliferation , migration and invasion
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AT FE AE 200 e 92 400 L 2R P B8 3E T miR-
552-3p M m Rk B FANE®E TR, 2
HCC 4l 52 miR-552-3p MY #3h5 BE m , ReIA T
miR-552-3p f& i/f HCC 4 i3 78 iE % (R 282 .
BRI Z AN, miR-552 7 A] fi #F 45 1 9 20 i i) 3G 5
TR 228 AT 2y AETRe ,  H AL C ok
LW,

AT R B, AE FLE T miR-552-3p FLHEAE
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PEAE R, AT R e L M i A Jre B0 e) & 4R L TT e
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Figure 4 miR-552-3p targets DACH1 regulating HCC cell function
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