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MicroRNA-424 inhibits autophagy and proliferation of hepatocellular carcinoma cells by

targeting ATG14

ZHAO Zidan, HUANG Wei, HE Junjian, FENG Chao
Department of Hepatopancreatobiliary Surgery, Third Xiangya Hospital, Central South University, Changsha 410013, China

Abstract: Objective To determine whether miR- 424 affects cancer cell proliferation and autophagy through ATGI14 in
hepatocellular carcinoma (HCC) cells. Methods We detected miR-424-5p and ATG14 expression levels in surgical specimens of
HCC and adjacent tissues and in different HCC cell lines (HepG2, SMMC-7721, Huh-7, MHCC97H, and HCCLM3) and normal
human hepatocyte LO2 cells using qRT-PCR and Western blotting. In the cell transfection experiments, we observed the effects
of miR-424-5p knockdown in Huh-7 cells and the effects of overexpression miR-424-5p and ATG14 in HCCLMS3 cells on the
proliferation, cell cycle, apoptosis and expression levels of autophagy-related proteins (LC3, Beclinl and p62). Dual luciferase
reporter assay was used to verify the possible interaction between miR-424-5p and ATG14. Results In HCC tissues and cells,
ATG14 was highly expressed and miR-424-5p expression was downregulated. In HCC cells, overexpression of miR-424-5p
obviously suppressed cell proliferation and promoted cell apoptosis (P<0.05), while inhibiting miR-424-5p or overexpressing
ATG14 significantly promoted cell proliferation and inhibited cell apoptosis (P<0.05). Dual luciferase reporter assay indicated
that miR-424-5p inhibits HCC cells by targeting ATG14. In addition, inhibition of miR-424-5p and overexpression of ATG14
both enhanced the expressions of LC3-II/LC3-I and Beclinl and decreased p62 expression (P<0.05), but miR-424-5p
overexpression reduced the expressions of LC3-II/LC3-I and Beclinl and increased p62 expression (P<0.05). Conclusion MiR-
424 inhibits HCC cell autophagy and proliferation through regulating ATG14.
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inhibitor (50 mg) M HLBAYEXT IR , ATG 14 1 F6 3R 84 R
Hi(pcDNA3.1-ATG 14,2 pg) K HBAM:T R MG H 3
LR @) (g ) o v BOG $A4: +  A9 Huh- 7,
HCCLM3 T, T 2 x 10° L3 B4 T 24 £L555
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X HAZH (mi-miR-424-5p+NC2H ) - 7Y miR-424-5p FidL)
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Tab.1 Primer sequences
Name of primer Sequences
miR-424-5p-F CAGCAGCAATTCATGT
miR-424-5p-R TGGTGTCGTGGAGTCG
U6-F CTCTCGCTTCGGCAGCACA
U6-R ACGCTTCACGAATTTGCGT
ATG14-F CGTCTACTTCGACGGCCGCGA
ATG14-R CTCTTGGTGCCGTTGTGCTCG
GAPDH-F AGTCCACTG GCGTCTTCA
GAPDH-R GAGTC CTTCCACGATACCAA

1.1.6 MTT ixAm] sn g s 0 W44 NG 77 24
48.72 h )i , BFLII MTT # (5 mg/ mL, Merck KGaA)
20 uL,37 °C,5%CO. 5 MM A 4 h, & k3557, 5 L%
P BEFLFHIIA DMSO, #4150 uL, #2515 3
10 min, fEUESS AR . ZEREIR SRR - 450 nm
AT D 52 5L IR B L (Ao ) 5 FFIROCRE (L IRE B
SIYNAER , B[R] R AR AR S 22 MTT HhZ&
A RO (P R A i 3 YR
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2.1.2 miR-424-5p fE AT 55 20 e P Ak &R X qQRT-PCR 7
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Fig.1 Quantification of miR-424-5p expressions in hepatocellular carcinoma tissues and adjacent

tissues. A: miR-424-5p expression in hepatocellular carcinoma tissues and adjacent tissues. B:

Kaplan-Meier survival analysis; **P<0.01.
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2 miR-424-5p FIFRIE 5 HCC BEIRKRFFERI X R
Tab.2 Association of miR-424-5p expression with clinicopathological
characteristics of the patients with hepatocellular carcinoma

miR-424-5p
Characteristics n=36
High (18) Low (18)

Age (year) 0.738
=60 20 9 11
<60 16 9 7

Gender 0.724
Male 24 13 11
Female 12 5 7

Tumor size (cm) 0.044
=5 17 5 12
<5 19 13 6

HBYV infection 0.012
YES 24 8 16
NO 12 10 2

AFP (ng/mL) 0.035
=20 23 8 15
<20 13 10 3

TNM classification 0.045
I-11 31 18 13
1I-1vV 5 0 5

HBYV: Hepatitis B; APE: Alpha fetoprotein. Chi-square test was used for
statistical analysis.

4 FR v ) R G812 IK T LO2 4 M (P=0.02, P<
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Fig.2 miR-424-5p expression in hepatocellular carcinoma
cell lines and normal hepatocytes; *P<0.05, ***P<0.001.

2H(P<0.001,[%3),

222 MTT#Mml SR MTT R AN M58E 17, 45
SR /RTE HCCLM3 40 % 44 miR-424-5p mimic 7,
SR B FREHAF EE , mi-miR-424-5p ZH 400458
WA (P=0.02) , 7 Huh-7 40 g rh 4% % miR-424-5p
inhibitor Ji7 , SAHR BT FEZHAH L, mi-miR-424-5p 2
AT ] R (P=0.02,K14).

223 AR @A R AA AL T
%% P mi-miR-424-5p 4171 HCCLM3 4 7= /K - i 3
T mi-NC41(P=0.02) , in-miR-424-5p 41 §1 Huh-7 2
WA T K A T in-NC 4H.(P=0.008, %1 5) .

2.2.4 Western blot ## HCCLM3 Zfiitd : 5 mi-NC 41
% : mi-miR-424-5p 21 F W ARS8 I LC3-I/LC3-1,
Beclinl FFRIAZKF- i (IR (P=0.14, P=0.008) , [ 1552
TREE I P62 1 7 it ik 4 (P=0.004) . Huh-7 4l 5
in-NC b, in-miR-424-5p 4 H WA bR 2 (H LC3-11
LC34.Beclinl fUA/K - 255 (P=0.006,P=0.007) ,
H IESZ AR 1 P62 1 F it i B FRAIR(P=0.004, €1 6)
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Fig.3 Expression of miR-424-5p after the transfection with miR-424-5p mimic or inhibitor. A: qRT-

PCR for detecting the expression of miR-424-5p after the transfection with miR-424-5p mimic; B:
qRT-PCR for detecting the expression of miR-424-5p after the transfection with miR-424-5p

inhibitor. ***P<0.001.
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Fig.4 MTT assay for assessing proliferation of MCF-7 and MDA-MB-231 cells with miR-4443 overexpression
or knockdown. A: Proliferation of HCCLMS3 cells. B: Proliferation of Huh-7 cells. *P<0.05.
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Fig.5 Flow cytometric analysis of apoptosis of HCCLM3 (A) and Huh-7 (B) cells after miR-424-5p

overexpression or knockdown. *P<0.05, **P<0.01.
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2.3.2 gRT-PCR % Western blot # #| qRT-PCR f
Western blot R FI A FTER miR-424-5p 41
ATG14 £k, i3 33K miR-424-5p ) HCCLM3 4i jitg
ATG14 35 W i F % (P=0.001, P=0.008) , Ifj in-miR-
424-5p 41 v Huh-7 40 il P ATG 14 635 B 5 T} 5 (P=
0.001,P=0.006,&8).
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R WK, mut-ATG14 21 5 miR-424-5p 2 QL 5551
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Fig.6 Western blot analysis of the expressions of autophagy-related proteins LC3II/LC3]I,
Beclinl and P62 in HCCLM3 (A) and Huh-7 (B) cells after miR-424-5p overexpression or
knockdown. *P<0.05, **P<0.01.
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Fig.7 TG14 is overexpressed in hepatocellular tissues. A: StarBase was used to predict the binding of miR-424-5p with ATG14. B: qRT-
PCR analysis of the expression of ATG14 in hepatocellular carcinoma tissues and matched adjacent tissues. C: Spearman correlation
analysis showing a negative correlation between miR-424-5p and ATG14. **P<0.01.
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