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MicroRNA-340 suppresses cell proliferation and induces cell apoptosis in hepatocellular carcinoma

WANG Zi-yao, SONG Dan, HUANG Ping*
Department of Hepatobiliary Surgery, The First Affiliated Hospital of Chongqging Medical University, Chongging 400016,
China

[ Abstract | Objective To investigate the expression of microRNA-340 (miR-340) in hepatocellular carcinoma
(HCC) and its effect on cell biological behavior. Methods We collected 40 frozen HCC tissues and adjacent non-tumor
tissues from patients undergoing hepatectomy of HCC at The First Affiliated Hospital of Chongqing Medical University
from Mar. 2015 to Sep. 2016. The expression of miR-340 in all tissues was detected by qPCR and the relationship
between miR-340 expression and clinicopathological parameters was analyzed. Simultaneously, the expression of miR-340
in normal hepatocyte (HI.-7702) and four hepatoma cells lines (Hep3B, Bel-7402, HepG2, SMMC-7721) was detected
by gPCR after incubation for 48 h. The eukaryotic expression vector with miR-340 or control reagent was transfected
into SMMC-7721 cells using EndoFection™-Max to increase or inhibit the expression of miR-340, and then the cells were
cultured for 24 h, 48 h and 72 h. The proliferation of SMMC-7721 cells was detected by CCK-8 assay, and the apoptosis
was detected by flow cytometry. The target gene of miR-340 was predicted by bioinformatics software, and the effect of

miR-340 on target gene was further verified by qPCR and Western blotting. Results The expression of miR-340 in HCC
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tissues was significantly lower than that in the adjacent non-tumor tissues (P<C0. 01), and was correlated with hepatitis
B surface antigen, HBV DNA, tumor size and TNM stage (all P<Z0. 01). Besides, the expression of miR-340 in HI-
7702 cells was significantly higher than that in Hep3B, Bel-7402, HepG2 and SMMC-7721 cells (P<C0. 05, P<<0. 01).
CCK-8 assay results showed that overexpression of miR-340 inhibited proliferation of SMMC-7721 cells, while inhibition
of miR-340 promoted cell proliferation (P<<0. 05, P<<0. 01). Overexpression of miR-340 significantly promoted SMMC-
7721 cells apoptosis, while suppression of miR-340 significantly inhibited cells apoptosis (all P<0. 01). S-phase kinase-
associated protein 2 (SKP2) was a target gene of miR-340 as indicated by bioinformatics software. Further, gPCR and
Western blotting results showed that overexpression of miR-340 inhibited the mRNA and protein expression of SKP2,
while inhibition of miR-340 increased the mRNA and protein expression of SKP2. Conclusion The abnormal expression
of miR-340 may be associated with the HBV infection, and miR-340 may be an indicator to evaluate the progression and

prognosis of HCC. MiR-340 can inhibit proliferation and promote apoptosis of SMMC-7721 cells, which may be effected
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by inhibiting the SKP2 expression.
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Tab 1 Relationship between miR-340 expression and
clinicopathological factors in HCC patients

n

MiR-340 expression

Factor Low High y* value P value
N=21 N=19

Age 0. 902 0. 342
<40 years
=40 years 18 18

Gender 1. 711 0. 191
Male 18 13
Female 3 6

HBsAg 8. 827 0. 003
+ 19 9
— 2 10

HBV DNA 8. 120 0. 004
<1.0X10° U/mL 6 14
=1.0X10° U/mL 15

AFP 2. 489 0.115
<400 pg/L 13 16
=400 pg/L :

ALT 0.973 0. 324
<40 U/L 11
=40 U/L 10 12

AST 0. 186 0. 666
<40 U/L
=40 U/L 13 13

Tumor size 7.977 0. 005
<5 cm 1 8
=5 cm 20 11

Cirrhosis 2.525 0.112
Yes 17 11
No 4 8

TNM stage 9. 495 0. 009
il 0 4
II 2 6
Il 19 9

miR-340: MicroRNA-340; HCC: Hepatocellular carcinomaj
HBsAg: Hepatitis B surface antigen; HBV DNA: Hepatitis B virus
DNA; AFP: o-Fetoprotein; ALT: Alanine aminotransferase; AST
Aspartate aminotransferase
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340 IR )G SMMC-7721 gl g = SKP2 mRNA Fl Fig 1  Expression of microRNA-340 (miR-340) in hepatoma
cell lines and normal hepatocyte by qPCR
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SMMC-7721 éﬁﬁ]H@EP SKP2 mRNA %H%E{E’\J%@iﬁﬁ]ﬁ‘ HIL-7702 cells. n=3, z=*s
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Fig 2 Effects of overexpression or suppression of microRNA-340 (miR-340) on proliferation of SMMC-7721 cells
A Transfection efficiency of miR-340 in SMMC-7721 cells transfected with miR-340 eukaryotic expression vector by qPCR; B: Overexpression
of miR-340 significantly inhibits the viability of SMMC-7721 cells at different time points; C: Suppression of miR-340 significantly increases the

viability of SMMC-7721 cells at different time points. * P<Z0. 05, * * P<C0. 01 vs the corresponding control group. n=3, r=+s
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Fig 3 Effects of overexpression or suppression of microRNA-340 (miR-340) on apoptosis of SMMC-7721 cells by flow cytometry

** P<<0.01. n=3, x+ts

Position 399-410

SKP2  3'UTR  WT 5 CAG??IIJ?IIJIIJIIJT?[IHIJTUGAUAUUUUA
Has-miR-340 3' UUAUAAAGCAAUGAGACUGAUU
SKP2  3'UTR  MUT 5' CAGUUAUAAAGCAAUGAGAAUUUUA

B4 MicroRNA-340(miR-340) 5 S B X E B 2(SKP2) EE R E G L=

Fig 4 Targeted combination of microRNA-340 (miR-340) and S-phase kinase associated protein 2 (SKP2) gene

UTR: Untranslated regions; WT: Wild type; MUT. Mutant type
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Fig 5 Effect of microRNA-340 (miR-340) on SKP2 expression

A: Expression of SKP2 mRNA in SMMC-7721 cells after transfection detected by qPCR; B, C: Expression of SKP2 protein in SMMC-7721

cells after transfection detected by Western blotting. SKP2: S-phase kinase-associated protein 2. * P<C0. 05 vs the corresponding control group.
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