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The experimental study of miR-129-5p inhibiting proliferation, migration, and invasion of hepatocellular
carcinoma by targeting to SALL4
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Abstract Objective: To explore the role of miR-129-5p in hepatocellular carcinoma(HCC) development and its mechanism. Meth—
ods: The expression of miR-129-5p in normal serum and serum of hepatocellular carcinoma patients, human normal hepatocyte LO2 and
human hepatocellular carcinoma cell line was detected by quantitative real-time PCR(qRT-PCR ). Human hepatocellular carcinoma cells
HCCLM3 were selected as the research objects, and miR—-129-5p mimics was transfected into HCCLM3 cells by liposome transfection
technology. Western blotting was used to detect the protein expression of Sal-like gene 4(SALLA) and programmed death receptor—ligand 1
(PD-L1). CCK-8 assay, colony formation assay, cell cycle detection, cell scratch assay and Transwell assay were used to detect the
effects of miR—129-5p overexpression on the proliferation, migration and invasion of HCC in vitro. In addition, bioinformatics tools,
database analysis, luciferase reporter gene detection and rescue experiments were used to explore the target of miR—129-5p in HCC and to
explore whether the target SALLA mediated the effect of miR—129-5p on HCC cells. Results: The expression of miR—-129-5p was signifi—
cantly decreased in the serum of HCC patients compared with normal serum (#=13.32,P<0.001). Compared with LO2, the expression of
miR-129-5p in liver cancer cell lines including HepG2, Hep3B, HCCLM3, BEL-7402 and QGY-7703 was significantly decreased (=
30.35, 33.08, 37.11, 32.87, 8.2, all P<0.05). Overexpression of miR—129-5p inhibited the proliferation, invasion and metastasis of
hepatocellular carcinoma cells. StarBase predicted that miR—129-5p had potential binding sites with SALL4, and dual luciferase reporter
gene assay confirmed that miR—129-5p directly bound to SALLA. Compared with the control group, the protein levels of SALLA and PD-
L1 were significantly decreased after miR—129-5p expression(¢=12.68, 8.798, both P<0.05). miR-129-5p could inhibit the viabili-
ty, proliferation, migration and invasion of HCC cells by regulating the expression of SALI4(F=26.11,147.2,4.302,321.3, all P<0.05).

Conclusion: Overexpression of miR—129-5p inhibits the proliferation, migration, and invasion of hepatocellular carcinoma by inhibit—
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ing SALIA expression.
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SAGEE L

2 R
2.1 miR-129-5p f£ HCC % % fo & B AT J5 20 Be %
g kAR SRR A, HCC B3 s

miR-129-5p K ik i & FE AL (:1=13.32,P<0.001 ).
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2.2 miR-129-5p & & ik ) I & 2 J03E 70 . 4242
FadtAs  CCK-8 ¥ SLI0 IR 5L 30 2 I i Rk

miR-129-5p Al HCCLM3 40 s 4% 7 A1 4% RE
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Fig.1 Overexpression of miR-129-5 inhibited invasion and
metastasis of HCC cells(200x )
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Tab.1 Comparison of cell viability, number of clone formation, migration and invasive rate of each group(n=3,xzs)

H4FERE S (0D450 {H) . o ) ) . .
il SEREMDE A (AT ) ARXITRE R (%) ARXHMZZR AN A (%)
24 h 48 h 72h
mimics control 0.68+0.04 01.25+0.12 1.5020.08 28.1620.47 40.30+1.61 0.46=0.03
miR-129-5p mimics  0.61+0.02 0.78+0.05 1.03+0.07 17.16+0.44 19.44+4.36 0.20+0.00
t 2.99 478 13.30 29.53 12.00 16.57
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2.3 SALLA 5% miR-129-5p & HCC ) T 7 32 5
StarBase il 4% 5 7R ,miR-129-5p 5 SALI4 f5
WTESS SO, DU 2. RS, 8 29O R B S5 LA
#iih miR-129-5p 5 SALLA 3'-UTR X 2 [8] 1) B %
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AN 2 ' 2R G M B AR (9.47£0.38) ws.(5.36+
0.32),1=13.75,P<0.05]; pmirGLO/SALL4A-mUTR+mi—
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5p mimics ZHAIXT 9 R BEIG 1 25 S JCGE T R
[(9.24+0.30) vs. (9.37+0.43),1=0.228,P>0.05].

Binding Site of hsa-miR-129-5p on SALLA:
Show 10 v entries

BindingSite T Class Alignment

<hr20:50400614-50400620(-] t  7mer-m8 Target: 3' gouaw

[E 2 StarBase #iill miR-129-5p 1 SALL4 B& AR
Fig.2 The binding sites of miR-129-5p and SALL4 predicted by

StarBase

2.4 it &k miR-129-5p stde ik B SALL4 & & vA
% HCC %9887 4855 PD-L1 k& 8% 1 HC-
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0.01),t=12.68,P<0.05]F1 PD-L1[(0.64+0.08) ws.
(0.36+0.02),:=8.798, P<0.05 ) 1) & 11 7K - B i A%
LA 3,

& q"ﬂ -
(,00 /Q, = mimics control
¢ e = miR-129-5p mimics
R R 1.0 «
& & —

Relative protein levels
=
~

GAPDH - SALIA  PD-LI

1 :mimic control : AU A PEXS HEZH ; miR-129-5p mimics:miR-
129-5p U2 ; SALLA(Spalt-like transcription factor 4) : ¥£2' XU}
FEFE R 4;PD-L1 (Programmed Death—Tigand 1): F2FF PESET-BLAA ;
*P<0.05

3 &4 HCCLM3 4+ SALL4 71 PD-L1 EA K%

Fig.3 SALL4 and PD-L1 protein expression in HCCLM3 cells of

each group

2.5 miR-129-5p i it 8 % SALLA %9 & ik 37 4|
HCC mia ey 3§ s . B A2 5
ZHAH EE , miR =129 -5p mimics+pcDNA3.1 ZH 4 i 1
JIRRA, SEREIE B0 D, TR AR 2R AR AR (1 P<
0.05). 5 miR-129-5p mimics+pcDNA3.1 ZHAH I,
miR-129-5p mimics+pcDNA3.1-SALL4 ZH 41 fif1 3 /)
K, SEREIE B £ | iR R 22 R T (1 P<
0.05), L3k 2 Al 4.

5 mimics control
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F2 BAMEEN REEREBITE EBEERILR(n=3, xz5)

Tab.2 Comparison of cell viability, number of clone formation, migration and invasive rate of each group(n=3, x=s)

g3 HAHfE J1(0D450 {F) ﬁ@ﬁlﬂ%ﬁkﬁ*& HXERER AR R4 AL
24 h 48 h 72 h (ANAREF) (%) (%)
mimic control 0.83:0.04  1.32+0.08  1.58+0.12 26.31£1.56 32.56+6.97 0.41+0.01
miR-129-5p mimics+pcDNA3.1 0.61:0.02°  0.82+0.07*  1.05£0.08* 10.93£0.63a 18.78+2.30" 0.210.01°
miR-129-5p mimics+pcDNA3.1-SALL4  0.77£0.05"  1.08+0.08"  1.3220.09" 24.84+1.25" 27.93+7.00" 0.39+0.01"
F 26.11% 33.08* 21.27* 147.2% 4302 321.3%

11 #P<0.05 ;-5 mimic control £ EL4Z,*P<0.05; 5 miR—129-5p mimics+pcDNA3.1 41 L ,"P<0.05

miR-129-5p mimics+
miR—129-5p mimics pcDNA3.1-SALL4

S

A mimics control
aa = g, =P

pcDNA3.1-SALLA
£35S TENE A T
FTRRY L EEEER

. e ST Y A 9:’3:"

2 ’.i P2 A TR R R gﬁk‘ ﬁgﬁ,.
T A JR S A U A L PR ST A% B8 77 5 B - Transwell 4500 240 I 11

fRZERET]
B4 MiR-129-5p i#iFif# SALLY MR AIMH HCC fRarE 2
FnEF(200x )
Fig4 MiR-129-5p inhibited the invasion and migration of HCC
cells by regulating the expression of SALL4(200x )
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HCC 208 119 12 28 FI GBS J2 5% i R 8 1R 7 R
K FEFET- R EEFE M, miRNAs /5 HCC A7
P 3kah , AR GTHE N HCC & R R AL T 3
() LA . miR—129-5p 38 182 40 i JR 30 3 4
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o e 1) 2B RN R R R R TR AR TR, A B A
H, miR—129-5p fi& 37 41 A 3 58 A= 28, I i i 4
SOX4 3 PEAPHI B a2 f 0, Z A 5 HE miR-
129-5p 3 13 #0 [5] TRPM7 A H] NLRP3 445 /A
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SEFUR RS, I B miR-129 AY 3 0k i 85 40
i 0 30 0 1 1k K T S U 5 T ) U 9
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TEIIR B K AT (HDGF) K 4% Wt {5 St Y
T T REN, ARHFE & B miR-129-5p AT LA 4]

SALLA4, Ji¥ HCC 4 5 3458 1 TR A iz
7%, Il HCC itk , > HCC IR FNA YT i
HETHRIRY T .

AW G AR Y5 B SR P T e T
miR—-129-5p B 7F # L K Ry SALLA, 38 1 2
2R Tl e L DR D 4 R & B miR-129-5p 7] &
SALL4 3'UTR LG485 6o WAk, 38 2 A6 I 7 g
miR-129-5p BAUY) 5 4 SALLA (135 33k K
FREAR, UEH SALLA J& miR—-129-5p AL LA .
miR—-129 -5p 78 5% 5% J5 /K - I8 # SALLA [R5 .
SALLA J2&— ot IR i 4 i & 3% 5587 A 4 5 £ B
6P QG Y N o S L = W S S Mol ) 1 A |
B A0 B IR BE T, A 7E 2 R
RUREEIE R FE B ZE/E N, Sl , SALLA &3R5
F14) FFF 9 REL 200 B I 780 50 PR 1 28 1 AN IR 0 U A
R, PRI, SALLA H RTHA R e — R M sk g
SEAEMIRR G . BFSE B0 SALLA F1 T 4 ff A e
& PD-L1 fY R IEIKF-1 5 miR-200c 7K -5 671 4
Koo AT KAEA T B E AL A B34, e IRAIK
Fih SALLA 5 PD-L1 M 35 miR-200c i B &
HA TR ELEH,

ZE FRNR, ARBFSE &L miR—-129-5p A] 3@ i 1)
il HCC 4Nty 5e B AR 28, R I JE R Y
YEF ,miR-129-5p i i 4 1] SALLA #0#i] HCC i
&, i, miR-129-5p/SALLA T fE N HCC J4YT
M — WG| RS . BARAAESEHE/R T miR-
129-5p/SALLA fi#E HCC A BUMRVERT, HIER
RIS Hp AT A — L n) U B il a5 2 £
1) HCC ¥ 2 2R AR 2H 2 AR SR AIE 55 miR-129-
5p 7E HCC WY RIA K-, 75 S8 T 2 1 40 il & v
FERIESE miR-129-5p/SALLA #li7E HCC FPAYVE .
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