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Abstract. MicroRNAs (miRNAs) are key regulators in cell 
processes. Emerging evidence has suggested that there is a 
direct association between miRNAs and cancer. However, the 
exact regulatory mechanisms of miRNAs in tumorigenesis 
are poorly understood. In the present study, we showed that 
miR-145 is able to significantly reduce mRNA and protein 
expression levels of A disintegrin and metalloproteinase 17 
(ADAM17) in liver cancer cells (SMMC-7721, BEL-7402 
and Huh-7). Dual luciferase reporter assays confirmed that 
ADAM17 is a direct target of miR-145. Notably, we found 
that miR-145 inhibits cell proliferation and growth activity in 
SMMC-7721 cells. These results demonstrated that it may be 
exert the function of tumor suppression in a particular link of 
cancer cell growth. Further studies revealed that the silencing 
of ADAM17 decreased the proliferation and growth activity 
of SMMC-7721 cells. Moreover, it reduced the expression 
of MMP-9. In conclusion, miR-145 inhibits liver cancer cell 
proliferation by directly targeting ADAM17. Thus, it may 
become a promising biological target in the treatment strategy 
of hepatocellular carcinoma.

Introduction

MicroRNAs (miRNAs) are a class of small cellular RNAs 
of 18-25 nucleotides in length that can play important regu-
latory roles in many cell events, including tumorigenesis 
and organ development  (1-3). The biogenesis pathway of 
miRNAs contain more than one process, and there are six 
steps from miRNA genes to mature miRNA in miRISC, 

including transcription, cropping, export, dicing, strand selec-
tion and miRISC assembly. A variety of enzyme proteins 
are involved in these biological processes, such as RNA 
polymerase II (Pol II) and Drosha-DGCR8. Exp5-RanGTP 
exhibited a biological reaction within the nucleus, whereas 
Dicer-TRBP and Dicer‑TRBP-Ago achieved their function in 
the cytoplasm (4). miRNAs can direct RISC to downregulate 
gene mRNA expression by mRNA cleavage or translational 
repression (1). Various calculation methods have been used to 
predict the targeted genes and target sites of miRNA, and it 
is estimated that over one third of human genes appear to be 
conserved miRNA targets (5).

The role of miRNA has been increasingly emphasized in 
the development and progression of liver disease. Results of 
previous studies have shown that miRNAs were associated 
with numerous types of liver disease, including non‑alcoholic 
fatty liver disease, viral hepatitis and hepatocellular carcinoma 
(HCC) (6). HCC is the most common primary malignancy of 
the liver (7). The abnormal expression of miRNA in HCC 
has been previously identified and verified, with miR-21, 
miR-135a, miR-146a, miR-151, miR-221, miR-222, miR-192, 
miR-801, miR-194 and miR-618 being upregulated, and let-7g, 
miR-22, miR-26a, miR-27a, miR-29c, miR-122, miR-320, 
miR-491, miR-650 and miR-145 being downregulated in 
HCC. Additionally, the disorder of miRNA expression occurs 
in HCC associated with HBV or HCV (6,8). A lower expres-
sion of miR-145 is also associated with many other tumors, 
including breast, colon, prostate, lung, bladder, pituitary, B-cell 
malignancies and ovarian. In addition, miR-145 is known to be 
important in the development of tumor, including cell growth, 
invasion and metastasis (9). However, the underlying mecha-
nism involved remains to be determined.

A previous study demonstrated that some miRNAs may 
function as oncogenes or tumor suppressors (10). miR-145 is 
usually considered to be a tumor‑suppressor gene. It can inhibit 
the occurrence and development of cancer by regulating onco-
genes and/or genes that control cell growth, differentiation or 
apoptosis (11-13). A handful of target genes of miR-145 have 
been identified and validated, including YES and STAT1 (14), 
mucin  1  (13), HDAC2  (15), EGFR and NUDT1  (16), and 
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CTGF (17). It has been found that miR-145 can repress the 
migration and invasion of tumor cells by targeting A disinte-
grin and metalloproteinase 17 (ADAM17) in several malignant 
tumors (18-20). ADAM17, also known as TNF-α‑converting 
enzyme (TACE), plays a vital role during the ectodomain 
shedding of TNF-α (21,22), and contributes to the progres-
sion of breast cancer and glioma (23,24). TNF-α induces the 
NF-κB signaling pathway to mediate the matrix metallopro-
teinase-9 (MMP-9) expression (25,26). Findings of a recent 
study showed that ADAM17 can mediate MMP-9 expression 
in lung epithelial cells (27). Therefore, we hypothesized that 
miR-145 is able to inhibit the HCC cell growth by moderating 
the ADAM17/MMP-9 pathway. In the present study, we aimed 
to identify the association between this pathway and hepato-
carcinogenesis and determine whether miR-145 is a promising 
biomarker in the diagnosis and treatment of HCC.

Materials and methods

Cell culture. SMMC-7721, BEL-7402, Huh-7 and HEK-293T 
cells were purchased from the Cell Bank of the Chinese 
Academy of Sciences. SMMC-7721 and BEL-7402 cells were 
cultured in RPMI‑1640 medium, supplemented with 10% (v/v) 
fetal bovine serum (FBS), while Huh-7 and HEK-293T cells 
were maintained in DMEM high‑glucose medium supple-
mented with 10% (v/v) FBS (all from Gibco, Invitrogen Life 
Technologies, Grand Island, NY, USA). The media contained 
100 U/ml penicillin and 100 µg/ml streptomycin. The cells 
were incubated at 37˚C and supplemented with 5% CO2 in the 
humidified chamber.

RNA oligonucleotides and transfection. The pre-miR™ 
miR-145 precursors (miR-145) and pre-miR™ miRNA 
precursor negative control (NC) were obtained from Ambion, 
Inc. (Austin, TX, USA). Cell transfection was performed using 
siPORT™ NeoFX™ Transfection Agent (Ambion) according 
to the manufacturer's instructions.

Plasmid construction and transfection. The human ADAM17 
mRNA sequence (NM_003183.4) was used to design 
siRNA target sequences according to the design principle of 
shRNA (28). Four siRNA target sequences (971-991, 1658‑1678, 
1864-1884 and 2540-2560) were selected. A negative control 
(shNC) siRNA sequence was used as a control for ADAM17 
siRNA (Table I). CACC was added at the end of the sense 
strand template, which is complementary with the formed 
sticky end after BbsⅠ enzyme digestion. GATC was added at the 
end of the antisense strand template, which is complementary 
with the formed sticky end after BamHⅠ enzyme digestion. A 
stem-loop-stem conformation was selected to avoid the forma-
tion of termination signal. The structure of T6 was selected 
as the shRNA transcription termination sequence. DNA 
oligonucleotides chemically were purchased by the Shanghai 
GenePharma Co., Ltd. (Shanghai, China). The shRNA-
annealed oligonucleotides were ligated into pGPU6/GFP/Neo 
siRNA expression vectors (GenePharma) between the BbsI 
and BamHI sites by T4 DNA ligase (Takara Bio Inc., Shiga, 
Japan). The orientation of the inserted shRNA cassettes was 
verified by restriction enzyme analysis and DNA sequencing. 
Cell transfection was performed using Lipofectamine 2000 

transfection reagent (Invitrogen, Carlsbad, CA, USA) 
according to the manufacturer's instructions.

Quantitative PCR and semi-quantitative RT-PCR. Total RNA 
was extracted from cultured cells using TRIzol (Invitrogen). 
Quantitative PCR (qPCR) was carried out to quantify the 
expression of miR-145. The TaqMan MicroRNA Transcription 
kit, TaqMan Universal Master Mix Ⅱ and TaqMan assays were 
used according to the manufacturer's instructions (Invitrogen 
Life Technologies). U6 snRNA was used as the normalization 
control. Each sample was tested in triplicate and the relative 
gene expression was determined. The data were calculated 
using the 2-ΔΔCt method.

Semi-quantitative RT-PCR was performed to detect the 
expression of ADAM17. Total RNA (2  µg) was used for 
synthesis of Oligo(dT)-primed single‑stranded cDNA using a 
First Strand cDNA Synthesis kit (Fermentas, Burlington, 
Canada). cDNA products were then amplified using Platinum 
PCR SuperMix, with GAPDH serving as an internal control 
for the total cDNA content. The oligonucleotide sequences 
used as PCR primers were: ADAM17 (forward), 5'-ATGACA 
TCTATCGGAACAC-3', and (reverse), 5'-GCTATAATAAGC 
CTTTGGAC-3'; GAPDH (forward), 5'-AATCCCATCACC 
ATCTTCC-3' and (reverse), 5'-CATCACGCCACAGTTTCC-3'. 
PCR products were visualized by electrophoresis on ethidium 
bromide‑stained 1.5% agarose gels, and the intensities of the 
bands were measured with the aid of Bio-Rad Image Analysis 
software. ADAM17 expression was evaluated by determining 
the ADAM17 mRNA/GAPDH mRNA ratio. Experiments 
were repeated at least three times.

Western blot analysis. The cells were treated in lysis buffer 
(50 mM Tris-HCl, 0.5% sodium deoxycholate, 25 mM EDTA) 
containing protease inhibitor cocktail (Roche Diagnostics 
GmbH Mannheim, Germany) for 30  min on ice. Equal 
amounts of protein were separated by 10% SDS-PAGE gels, 
and transferred onto polyvinylidene difluoride membranes. 
After blocking with 5% skim milk solution for 2  h, the 
membrane was incubated with antibodies against ADAM17 
(Abcam, Cambridge, UK) or MMP-9 (Cell Signaling, Danvers, 
MA, USA) or β-actin (Proteintech, Chicago, IL, USA) at 4˚C 
overnight. The appropriate horseradish-conjugated secondary 
antibody was incubated for 1 h at room temperature, the protein 
signal was then identified using the chemiluminescence method 
(ECL; Auragene Bioscience Corporation, Hunan, China). 

Table I. Target sequences for RNA interference in ADAM17 
gene.

shRNA vector	 Target sequence

  971-ADAM17	 GGAACACTTCATGGGATAATG
1658-ADAM17	 GCATCATGTATCTGAACAACG
1864-ADAM17	 GCTGAAGATGACACTGTTTGC
2540-ADAM17	 GCACAGCTGCCAAGTCATTTG
Negative control	 GTTCTCCGAACGTGTCACGT

ADAM17, A disintegrin and metalloproteinase 17.
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Band intensities were quantified using Bio-Rad image analysis 
software. Experiments were repeated at least three times.

Luciferase activity assay. A 500‑bp sequence containing the 
predicted miR-145 binding site at the 3'UTRs of ADAM17 or a 
500‑bp sequence containing a scrambled sequence was cloned 
into the XhoI/NotI site of the psiCHECK-2 vector (Promega, 
Madison, WI, USA) to generate PsiCHECK-2-ADAM17-WT 
and PsiCHECK-2-ADAM17-mut vectors, respectively. 
SMMC‑7721 and HEK-293T cells were cultured in 24-well 
plates, and co-transfected with PsiCHECK-2-ADAM17-WT 
and PsiCHECK-2-ADAM17-mut, and miR-145 precursor or 
the negative control using Lipofectamine 2000 (Invitrogen). 
Luciferase assays were performed using a luciferase assay kit 
(Promega) according to the manufacturer's instructions. Firefly 
luciferase was used for normalization. Experiments were 
repeated at least three times.

Cell proliferation assay. SMMC-7721 cells (4x103 cells/well) 
were plated in 96-well plates and incubated for 24 h. An 
MTT assay was performed to measure cell viability at 24, 48 
and 72 h after transfection. The absorbance at 490 nm was 
measured using a microplate reader (Bio-Tek Instruments, 
Winooski, VT, USA). Each experiment was performed in 
six replicate wells and independently repeated three times.

Colony formation assay. SMMC7721 cells were collected at 
48 h after transfection, counted and seeded in 6-well plates at 
4x102 cells/well. During colony growth, fresh culture medium 
was replaced every 2-3 days and then cells were cultured for 
2 weeks. The cells were washed twice in phosphate-buffered 
saline (PBS) and fixed by methanol for 15 min. The fixed cells 
were stained with appropriate Giemsa solution for 30 min. The 
cells were subsequently washed slowly in running water and 
air‑dried. Colonies were counted only when they contained 
>50 cells. The ability of colony formation was assessed by the 
colony formation rate, calculated as the number of colonies/
number of seeded cells x 100%. Experiments were repeated at 
least three times.

Cell cycle analysis. SMMC7721 cells were trypsinized at 
48 h after transfection, and washed in PBS, fixed with 500 µl 
of 70% ethanol at -20˚C overnight. Subsequently, the cells 
were stained with propidium iodide (PI) solution at 37˚C for 
30 min. Analysis was performed on a FACS flow cytometer 
(BD Biosciences, San Jose, CA, USA). Experiments were 
repeated at least three times.

Cell invasion and migration assay. A transwell chamber 
(8-µM pore diameter; Corning Costar) was used to perform the 
assay. The filter was coated with Matrigel (BD Biosciences) for 
examination of cell invasion, while the filter without coated 
Matrigel was used for the migration assay. The transfected 
cells were resuspended in serum-free medium and 200 µl 
cell resuspension solution (cell invasion, 1x105  cells/well; 
cell migration, 1x106 cells/well) was added to the hydrated 
Transwell chambers. Simultaneously, 500 µl complete medium 
with 10% FBS was added to the lower chambers. The cells 
were cultured in the incubator for 12 h (cell migration) or 24 h 
(cell invasion). Subsequently, the cells on the upper surface of 

the membrane were removed with cotton swab. Filters were 
fixed in 4% formaldehyde for 30 min and stained with 0.1% 
crystal violet for 20 min. The cells were counted under a 
microscope. Experiments were repeated at least three times.

Statistical analysis. Data are presented as the mean and 
standard error (means ± SEM). The two-tailed Student's t-test, 
one-way ANOVA, Mann-Whitney U or Kruskal-Wallis tests 
were used for data analysis. The statistical analyses were 
carried out using SPSS 19.0 for windows. P<0.05 was consid-
ered to indicate a statistically significant result.

Results

ADAM17 was directly regulated by miR-145 in HCC. The 
identification of an appropriate target gene for miRNA 
using miRNA-target gene prediction software is important 
in understanding its function. ADAM17 was predicted by 
TargetScan (5), PicTar (29) and miRanda (30) (Fig. 1A), and 
assayed as a target of miR-145. Expression levels of miR-145 
were determined by qPCR in the SMMC-7721, BEL-7402 and 
Huh-7 cell lines (Fig. 1B), and found to be significantly lower 
in the SMMC-7721 and BEL-7402 cell lines as compared to 
the Huh-7 cell lines (P<0.05, Kruskal‑Wallis test). miR-145 
precursor and a negative control RNA were used to trans-
fect the HCC cell line with SMMC7721, BEL-7402 and 
Huh-7  (Fig.  1C-E). Following transfection, miR-145 was 
significantly overexpressed in the three cell lines (P<0.01, the 
two-tailed Student's t-test).

The expression of ADAM17 was detected by RT-PCR 
and western blotting, respectively. ADAM17 mRNA expres-
sion was decreased significantly in BEL-7402 and Huh-7 
cells, however, it did not exhibit any change in SMMC‑7721 
cells (Fig. 2A). ADAM17 protein expression was markedly 
decreased in SMMC-7721 and Huh-7 cells, however, no change 
was observed in the BEL-7402 cells (Fig. 2B). To determine 
whether miR-145 directly regulates ADAM17 expression, a 
luciferase activity assay was performed. miR-145 overexpres-
sion reduced the activity of the luciferase reporter gene fused 
to the wild-type ADAM17 3'UTR in SMMC-7721 (P<0.01, 
Kruskal-Wallis test) and HEK-293T cells (P<0.05, one-way 
ANOVA) (Fig. 2C). These resutlts showed that miR-145 targets 
ADAM17 directly.

Effect of miR-145 on the cell proliferation, colony formation 
and cell cycle in HCC cells. To investigate whether the ectopic 
expression of miR-145 inhibits the viability and growth of 
cells in liver cancer tumorigenesis, miR-145 precursor or 
the negative control was transfected into SMMC-7721 cells. 
The MTT assay showed that the overexpression of miR-145 
resulted in a significantly decreased cell proliferation at 24 h 
(P<0.01, the two-tailed Student's t-test), 48 h (P<0.01, the 
two-tailed Student's t-test) and 72 h (P<0.01, Mann-Whitney U 
test) (Fig. 3A). The colony-forming efficiency of SMMC‑7721 
cells transfected with miR-145 precursor was markedly lower 
than that of the control group (P<0.05, Mann-Whitney U 
test) (Fig. 3B). These results demonstrated that miR-145 over-
expression is able to suppress cell growth in HCC. Distribution 
of the cell cycle was determined by flow cytometry. The 
results showed that miR-145 overexpression resulted in a 
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Figure 2. miR-145 suppresses ADAM17 by targeting its 3'UTR directly. (A and B) SMMC-7721, BEL-7402 and Huh-7 cells were transfected with miR-145 
precursor (mir-145) and the negative control (NC), at 48 h after transfection. The mRNA and protein expression of ADAM17 was analyzed by RT-PCR and 
western blotting, as compared to NC. ADAM17 protein has two subunits with a molecular weight of 93 and 79 kDa, respectively. (C) Luciferase activity of 
wild-type or mutant ADAM17 3'UTR reporter gene in HEK-293T and SMMC-7721 cells transfected with miR-145 precursor or NC was determined. The 
results show that the luciferase activity of wild-type ADAM17 3'UTR transfected with miR-145 precursor was decreased as compared to other groups in the 
two cells. (*P<0.05, **P<0.01). ADAM17, A disintegrin and metalloproteinase 17.

Figure 1. The sequence alignment of miR-145 binding site to the 3'UTR region of ADAM17 and the expression of miR-145 in HCC cell lines were shown. 
(A) The sequence alignment of miR-145 binding site to the 3'UTR region of ADAM17 is predicted by miRanda (V1.9). (B) The relative levels of miR-145 
expression in HCC cell lines (SMMC-7721, BEL-7402 and Huh-7) were analyzed by qPCR. (C-E) The expression of miR-145 is significantly upregulated 
in liver cancer cells (SSMC-7721, BEL-7402 and Huh-7) transfected with miR-145 precursor as compared to the negative control (NC). *P<0.05; **P<0.01. 
ADAM17, A disintegrin and metalloproteinase 17; HCC, hepatocellular carcinoma.
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slightly increase in the number of cells in the G2 phase of the 
cell cycle, although this result was not statistically significant 
(P=0.693, the two-tailed Student's t-test). Similarly, there was 
no significant difference for the amount of G1-phase (P=0.798, 
the two‑tailed Student's t-test) and S-phase (P=0.877, the two-
tailed Student's t-test)  (Fig. 3C).

miR-145 does not affect cell migration and invasion ability. 
Migration and invasion ability of SMMC-7721 cells trans-
fected with miR-145 precursor or negative control were 
determined by Matrigel chamber assays. The results demon-
strated that the overexpression of miR-145 did not exert any 
significant effect on the migration (P=0.886, the two-tailed 

Figure 4. miR-145 affects the migration and invasion of SMMC-7721 cells. (A) Transwell migration assays were carried out and the results show that miR-145 
overexpression does not affect the cell migration ability of SMMC-7721 cells (P=0.886). (B) Transwell invasion assays were carried out and that miR-145 
overexpression does not affect cell invasion ability of SMMC-7721 cells (P=0.404).

Figure 3. miR-145 overexpression reduces proliferation and colony formation ability of SMMC-7721 cells. (A) Viability of SMMC-7721 cells transfected 
with negative control RNA (NC) or miR-145 precursor (miR‑145) was detected by the MTT assay (**P<0.01). (B) SMMC-7721 cells were transfected into 
the negative control RNA (NC) or miR-145 precursor (miR-145) and seeded in 6-well plates. After 2 weeks, the number of colonies was counted, and 
colony‑forming efficiency is shown (*P<0.05). (C) Cell cycle analysis was performed by flow cytometry (FCM), and the percentages of SMMC-7721 cells in 
the G1, G2 and S phase are shown (all, P>0.05).
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Student's t-test) (Fig. 4A) and invasion ability (P=0.404, the 
two-tailed Student's t-test) (Fig. 4B) of SMMC-7721 cell lines.

Silencing of ADAM17 inhibited the growth of cells and reduced 
the expression of MMP-9 in SMMC-7721 cells. To clarify 
the mechanisms by which ADAM17 decreases cell prolif-
eration, we suppressed ADAM17 expression using siRNA. 
RT-PCR and western blot analysis showed that the expression 
levels of ADAM17 mRNA and protein were significantly 
lower (Fig. 5A and B). The MTT assay showed that this suppres-
sion of ADAM17 markedly reduced the proliferation ability of 
SMMC-7721 cells relative to the control cells at 72 h (P<0.01, 
Mann-Whitney U test), however it did not exhibit any change at 
24 h (P=0.762, the two-tailed Student's t-test) and 48 h (P=0.083, 
the two-tailed Student's t-test) (Fig. 5C). The colony‑forming test 
assay demonstrated that the overexpression of miR-145 mark-
edly inhibited cell proliferation in SMMC-7721 cells (P<0.05, 
Mann-Whitney U test) (Fig. 5D). At the same time, ADAM17 

siRNA caused th edownregulation of MMP-9 (Fig. 5E). It has 
been reported that MMP-9 proteolytically activates TGF-β and 
promotes tumor growth and invasion (31). Therefore, these results 
suggested that suppression of cell growth may be connected to 
ADAM17 siRNA reducing the expression of MMP-9.

Discussion

Accumulating evidence suggests a role for microRNAs 
(miRNAs) whereby they regulate cancer development and 
progression (32-34). It is of vital importance to understand 
the functions and mechanisms of cancer-specific miRNAs 
for cancer therapy and prevention. In the present study, 
we found that ADAM17 is a target gene of miR-145. The 
experimental results showed that the overexpression of 
miR-145 led to a marked reduction of ADAM17 expression 
in different HCC cells. Moreover, the ability of miR-145 to 
downregulate ADAM17 expression was performed through 

Figure 5. Silencing of ADAM17 suppresses cell growth and colony formation and decreases the expression of MMP-9. (A and B) SMMC-7721 cells were infected 
with four different ADAM17 siRNAs or negative control shRNA. ADAM17 mRNA and protein expression levels were markedly decreased in SMMC-7721 
cell transfected with ADAM17 siRNA as compared to the negative control shRNA (shNC). (C) Proliferation of SMMC-7721 cells at 72 h after ADAM17 
siRNA (1864-ADAM17 siRNA) transfection was significantly decreased as compared to shNC (**P<0.01). (D) The colony formation assay was performed 
on the SMMC-7721 cells transfected with ADAM17 siRNA or shNC, and the colony-forming efficiency was decreased by ADAM17 knockdown (**P<0.01). 
(E) MMP-9 expression was markedly decreased in SMMC-7721 cells transfected with ADAM17 siRNA, as compared to shNC. ADAM17, A disintegrin and 
metalloproteinase 17.
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a drect combination with the complimentary sequence in the 
3'UTR of ADAM17 mRNA to the miR-145. Notably, miR-145 
significantly inhibited the growth activity of SMMC‑7721 cells. 
These findings suggest that miR-145 plays a tumor‑suppressor 
role in hepatocarcinogenesis by targeting ADAM17.

ADAM17 is one of the members of the family of ADAMs 
(a disintegrin and metalloproteinase). Previous studies have 
confirmed that ADAM17 is important in cancer formation 
and progression (35-37). Notably, apart from miR-145, various 
miRNA molecules can regulate the expression of ADAM17. 
For example, miR-26 mediated the observed effects on white 
and brite adipogenesis by targeting ADAM17 (38). Chen et al 
reported that hydroquinone-induced miR-122 downregulation 
resulted in the upregulation of ADAM17 expression in human 
leukemic cells (39). miR-122 affects intrahepatic metastasis in 
HCC by regulating the expression of ADAM17 (40). Thus, the 
downregulation of ADAM17 is important in miR-145-medi-
ated suppression of cell growth and metastasis. In the present 
study, the ADAM17 siRNA can reduce the protein expression 
of ADAM17 in SMMC-7721 cells and suppress the growth 
and proliferation activity of SMMC-7721 cells, which serves 
as evidence for our previous hypothesis.

The molecular mechanism of ADAM17 has been shown 
to be responsible for the growth inhibition of cancer cells. 
Das et al reported that ADAM17 silencing decreased the 
expression of vascular endothelial growth factor-A (VEGF-A) 
and MMP-9 in murine colon carcinoma cells (MC38CEA) 
and exhibited its antitumor immune response (41). Xiao et al 
found that the knockdown of ADAM17 can deactivate 
the EGFR-MEK-ERK signaling pathway, resulting in the 
downregulation of MMP-2 and MMP-9, therby reducing the 
invasive ability of prostate cancer cells (42). ADAM17 siRNA 
may suppress cancer growth by decreasing the expression of 
MMP-9. MMP-9 is expressed as a 92-kDa proenzyme and is 
converted to the active 83-kDa mature enzyme (43). MMP-9 
plays a significant role in different stages of tumor progres-
sion and metastasis, and its inhibitory role in cell signaling 
pathways can block MMP-9-mediated cell migration and 
metastasis (44-46). Results of the present study have shown 
that the silencing of ADAM17 reduces the expression of 
MMP-9 in SMMC-7721 cells. Therefore, we suggest that there 
is likely a link between the two proteins in tumorigenesis. In 
addition, it is possible that the miR-145-mediated suppression 
of cell proliferation was performed through the ADAM17/
MMP-9 pathway.

As a promising miRNA, the therapeutic potential of 
miR-145 is important in examining the relationship between 
miR-145 and other mRNAs in hepatocarcinogenesis. The 
present study has demonstrated that miR-145 suppressed the 
proliferation of HCC cells by targeting ADAM17, suggesting 
miR-145 has the potential to be applied in tumor treatment. 
This result led to investigatation of the anti-neoplastic effect 
of miR-145. In general, the results suggest that miR-145 may 
be crucial in miRNA-base anticancer therapies in the future.
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