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Abstract: Aberrant expression of microRNAs may contribute to the initiation and progression of various types of
human cancer and they may also constitute biomarkers for cancer diagnosis and treatment. However, the specific
function of miR-194 in hepatocellular carcinoma (HCC), and the potential mechanism of its involvement in HCC
were unclear. In the present study, we found that miR-194 inhibited CADM1 protein level expression by inhibiting
mRNA translation of CADM1; the expression of CADM1 was low in liver cancer cells and tumor tissues, and the high
expression of miR-194 was closely related to HCC. MiR-194 promoted proliferation, invasion, migration, and cell
cycle progression of HCC cells, and such promotion effect was inhibited by CADM1. In addition, miR-194 may play
a tumor-promoting action in a HCC xenograft tumor model. These results suggested that miR-194 may promote the
occurrence and development of HCC by inhibiting CADM1. Therefore, miR-194 may be a promising novel therapy for
diagnosis of hepatocellular carcinoma.

Keywords: Hepatocellular carcinoma, miR-194, CADM1

Introduction

Hepatocellular carcinoma (HCC) is the fifth
most common malignancy worldwide, and the
third leading reason for deaths in the world and
the second in China with the increase of its inci-
dence and mortality [1, 2]. Recurrence and
metastasis of HCC are responsible for the high
mortality [3], but the exact mechanism of HCC
is unknown and effective prevention and treat-
ment methods are still lacking at present [4].
Revealing the molecular mechanism of HCC
metastasis and taking effective preventive and
therapeutic measures can improve efficacy and
prognosis of patients with HCC.

The tumor suppressor, Cell adhesion molecule
1 (CADM1) is one of the members of the immu-
noglobulin superfamily in cell adhesion mole-
cule that is involved in construction of cytoskel-
eton and maintenance of cell adhesion fun-
ction. The decrease or inactivate expression of
CADM1 is closely related to invasion, metasta-
sis, and prognosis of the malignancy. It has

been shown that CADM1 gets underexpressed
in many tumors, including HCC [5-8].

Tumor invasion and metastasis is a multi-fac-
tor, multi-step dynamic process [9, 10] and
involves epigenetic instability, chromosomal
structural instability, and protein-coding gene
instability. However, the existing metastasis-re-
lated molecules are not enough to explain all
aspects of HCC metastasis, suggesting that
there may be unknown molecules regulating
HCC metastasis. Recent studies have demon-
strated an association between the expression
of microRNAs (miRNAs) and HCC metastasis.
miRNAs are small non-coding RNAs of 20-23
nucleotides, recognize and bind with the 3-UTR
of target mRNAs, thus affecting numerous
molecular and cellular processes [11-13]. Pre-
vious studies have demonstrated that certain
miRNAs, including miR-194 [14] and miR-381
[15], are associated with carcinogenesis by re-
gulating cell proliferation, invasion, cell cycle,
and angiogenesis. However, to date, the role of
miR-194 in HCC tumorigenesis remains poorly
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understood and the potential target of miR-
194 in HCC has not yet been fully character-
ized. The present study aimed to investigate
the effect of miR-194 on HCC and explore the
underlying targets involved.

Materials and methods
Patient information and sample collection

Tissues were obtained from 131 patients (83
males and 48 females; mean age, 65.12+14.56
years) who were undergoing treatment at The
Fifth Affiliated Hospital of Zunyi Medical Uni-
versity. The tumor tissues and adjacent tissues
(at 2 cm away from the tumor tissue) were col-
lected and stored at -80°C. The present study
was approved by The Ethics Committee of
The Fifth Affiliated Hospital of Zunyi Medical
University, Zhuhai, and informed consent was
obtained from all patients.

qRT-PCR

Total miRNA was extracted using TRIzol®
reagent (Invitrogen; Thermo Fisher Scientific,
Inc.), according to the manufacturer’s protocol.
cDNA was synthesized using the cDNART kit
(Applied Biosystems; Thermo Fisher Scientific,
Inc.). PCR was performed using a SYBR Green
mix kit (Applied Biosystems; Thermo Fisher
Scientific, Inc.). Relative expression levels of
miRNA and other indicators were calculated
using the 244°t method. The primer sequences
used were as follows: miR-194-F: 5-GTGCAG-
GGTCCGAGGT-3’, miR-194-R: 5’-GCCGCTGGCA-
GTGTCTTAGCTG-3’; UB-F: 5-CTCGCTTCGGCAG-
CACA-3’, UB-R: 5-AACGCTTCACGA ATTTGCGT-
3’; CADM1-F: 5-AGGGCAGAATCATCACGAAGT-
3’, CADM1-R: 5’-AGGGTCTCGATTGGATGGCA-3’;
GAPDH-F: 5-AGAAGGCTGGGGCTCAITTG-3’, GA-
PDH-R: 5-AGGGGCCATCCACAGTCTTC-3".

Cell culture

Normal hepatic cell line, THLE-3 and HCC cell
lines (SMCC7721, LM3, Hep3B, MHCC9O7H)
were provided from Shanghai Institute of Ce-
llular Biology of Chinese Academy of Sciences.
The cells were cultured in Dulbecco’s modified
Eagle’'s medium (Thermo Fisher Scientific, Inc.,
Waltham, MA, USA), supplemented with 10%
fetal calf serum (Gibco; Thermo Fisher Scienti-
fic, Inc.) and 100 u/ml penicillin and streptomy-
cin (Gibco; Thermo Fisher Scientific, Inc.) in a
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humidified water-jacket incubator at 37°C with
5% CO,,.

Cell transfection

HCC cell lines, SMCC7721 or MHCC97H, were
seeded into six-well plates (5x10%/well). When
cultured SMCC7721 or MHCC97H had reached
>60% confluence, the cells were transfected
with miR-194 mimics or miR-NC (both, Thermo
Fisher Scientific, Inc., Waltham, MA, USA) re-
spectively, and co-transfected with miR-194
mimics and CADM1 (both, Thermo Fisher Sci-
entific, Inc) using Lipofectamine® 2000 rea-
gent (Invitrogen; Thermo Fisher Scientific, Inc.),
according to the manufacturer’s protocol.

Dual luciferase assays

The targets and binding sites of miRNA and
CADM1 were predicted using TargetScan
(http://www.targetscan.org/). MHCCO7H cells
were co-transfected with WT-CADM1 or Mut-
CDMA1 plasmid (Promega Corporation, Mad-
ison, WI, USA), along with miRNA mimics or
miR-NC using Lipofectamine® 2000 (Gibco;
Thermo Fisher Scientific, Inc.), following tran-
sient transfection for 24 h. The luciferase activ-
ity was determined by comparison with Renil-
la luciferase activity when the cells had been
lysed with a passive lysis buffer, using the Dual-
Luciferase Reporter assay system (Promega
Corporation).

Western blotting

Proteins were extracted using RIPA Lysis Buf-
fer (C1053, Applygen Technologies Inc. Bei-
jing). Protein concentration was determined
using BCA Protein Assays (Thermo Fisher Sci-
entific, Inc.). The proteins (40 ug/well) were
separated by 12% SDS-PAGE and transferred
to a polyvinylidene difluoride membrane. The
membranes were blocked with 5% non-fat dry
milk powder for 1 h at 37°C. The primary anti-
bodies (rabbit anti-CADM1, ab3910, 1:1000;
GAPDH, ab181602, 1:2000; both Abcam, Cam-
bridge, UK) were incubated at 4°C overnight.
Horseradish peroxidase-labeled secondary an-
tibody (ab150077, 1:5000, Abcam, Cambrid-
ge, UK) was incubated at room temperature
for 1 h. An ECL chemiluminescence detection
kit (Kangwei Century Biotechnology Co., Ltd.,
Beijing, China) was used to visualize the protein
bands.
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Immunohistochemical analysis

The HCC tissue and normal adjacent tissue
were fixed in 4% paraformaldehyde Fix Solution
for 48 h, and routinely dehydrated permeabi-
lized and embedded in paraffin. The paraffin
blocks were sliced into 5 ym serial paraffin sec-
tions, which were placed in an oven (65°C)
overnight. Hydrated tissue sections were treat-
ed with 3% H,0, to block endogenous peroxi-
dase; the sections were subsequently acid-
fixed using a pre-configured citrate buffer. The
antigen was repaired a microwave heating
method. Following repair, blocking was per-
formed with 5% normal goat serum (Thermo
Fisher Scientific, Inc.) at room temperature for
20 min. The primary antibodies (rabbit anti-
CADM1, ab3910, 1:100; Anti-Ki67, ab197234,
1:100; both Abcam, Cambridge, UK) were in-
cubated at 4°C overnight. Horseradish pero-
xidase-labeled secondary antibody (ab150077,
1:200, Abcam, Cambridge, UK) was incubated
at room temperature for 30 min. The sections
were performed by using DAB Horseradish
Peroxidase Color Development Kit. Hematoxy-
lin staining was performed at room tempera-
ture for 2 min, followed by dehydration and
neutral resin packing. Positive images were
observed with a vertical microscope.

Transwell assay

Migration assay: the cell density was controll-
ed at around 1x108/mL, and transwells with
the polycarbonate membranes were seeded in
24-well plates. 100 pl cell suspension was
added into the upper chamber. After 24 h, the
cells in the upper compartment of the mem-
brane were swabbed with a cotton swab. The
cells in the lower chamber were stained bycrys-
tal violet for 20 min, which were observed and
counted under the microscope. Invasion assay:
the matrigel was placed overnight under 4°C;
the liquefied matrigel and medium was diluted
with proportion of 1:6. 50 pl matrigel diluent
was added into the upper chamber to coat the
filter membrane, and we let the coating liquid
dry. The consequent steps followed that in the
transwell migration assay.

CCK8 assay

Transfected cells were seeded into 96-well
plates and assayed for proliferation with the
CCK-8 kit (Invitrogen; Thermo Fisher Scientific,
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Inc.) for 48 h in accordance with the manufac-
turer’s protocol. Cell proliferation was analyz-
ed by measurement of absorbance at 450 nm
using an automatic microplate reader.

Wound healing assay

The cells were seeded in a 6-well plate (2x10%/
ml, 2 ml/well). The culture solution was removed
after the cells were grown to a monolayer. The
middle of every hole was scratched and photo-
graphed under a microscope. The cell move-
ment changes in the scratched area in 24 h
were observed.

Flow cytometry

The cells were suspended, collected, and wa-
shed twice with saline before they were fixed
with 70% ethyl alcohol, and fixed overnight at
4°C. 400 pl Propidium lodide was added to
each group for staining at 37°C in the dark for
30 min. Finally, cell cycle was detected by flow
cytometry.

Mouse xenograft model

BALB/c nude mice (n=12; male; age, 4-5 week;
weight, 13-17 g) were given adaptive feeding
under specific-pathogen-free for 1 week. MH-
CCIO7H cells were transfected with miR-194
mimics or miR-NC, and the cell density was
controlled at around 2x107/mL. Nude mice
were divided into two groups (miR-194 mimics
group, n=6; miR-NC group, n=6) and subcuta-
neously injected with 0.2 ml cell suspension
into the right forearm, subcutaneous to the
axilla. Tumor growth was measured every 3
days. Tumor volume (V) was monitored by mea-
suring the maximum diameter (a) and the mini-
mum diameter (W) with calipers and calculat-
ed using the following formula: V=1/2xaxb?,
After 3 weeks, the nude mice were euthaniz-
ed by cervical dislocation. The tumors were
excised and weighed, before being preserved
in 4% paraformaldehyde at 4°C. All procedur-
es were approved by the Animal Experimental
Ethics Committee of The Fifth Affiliated Hospi-
tal of Zunyi Medical University, Zhuhai.

Statistical analysis

The data are presented as means * SD. Stu-
dent’s t-test was used to compare the diffe-
rent expression of miR-194 and CADM1 bet-
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Figure 1. Expression of CADM1 in HCC tissues and HCC cell lines. A. CADM1 mRNA expression in HCC cell lines
(SMCC7721, MHCC9OT7H, LM3, Hep3B) and normal human hepatocytes (THLE-3) was measured by qRT-PCR. B.
CADM1 mRNA expression in HCC tissues and adjacent normal tissues was measured by gRT-PCR. C. HMGA2 protein
expression in HCC tissues and adjacent normal tissues was measured by western blot. D. CADM1 expression in HCC
tissues and adjacent normal tissues was measured by IHC (scale bar =50 um). **P<0.01.

ween the HCC tumor tissues and adjacent nor-
mal tissues. One-way ANOVA was adopted to
analyze the relationship of miR-194 and CA-
DM1 in different cell lines. The statistical analy-
sis was performed using SPSS 22.0 software.
P<0.05 was considered a significant differen-
ce.

Results

Expression of CADM1 in HCC cell lines and
tissue samples

gRT-PCR was employed to detect CADM1 mRNA
expression in HCC cell lines (SMCC7721, LM3,
Hep3B, MHCC97H) and human liver epithelial
cells THLE-3. As shown in Figure 1A, the mRNA
expression level of CADM1 was reduced in
each HCC cell line when compared with human

1521

liver epithelial cells; moreover, the detection
showed that mRNA expression level of CADM1
in HCC tumor tissues was significantly down-
regulated when compared with adjacent nor-
mal tissue (Figure 1B). Western blot was used
to detect the expression of CADM1 protein
expression and similar results were obtained
(Figure 1C). IHC results also showed that the
expression of CADM1 in HCC was significantly
decreased (Figure 1D). These results indicate
that CADM1 expression is correlated with HCC.

miR-194 suppresses CADM1 expression via
targeting the 3’-untranslated region (UTR) of
CADM1

Using TargetScan, it was found that 3’'UTR ba-

se site of CADM1 formed complementary bind-
ing with miR-185, miR-142, miR-182, miR-194,

Int J Clin Exp Pathol 2020;13(7):1518-1528
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that miR-194 may inhibit the
CADM1 protein expression by
inhibiting the mRNA translation
of CADM1.

Expression of miR-194 in HCC
cell lines and tissue
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gRT-PCR was employed to
detect miR-194 expression in
HCC cell lines (SMCC7721,
MHCC97H, LM3, Hep3B) and
b the human liver epithelial ce-
lls, THLE-3, and the results sh-
owed that the expression le-
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L

=

vel of miR-194 in each HCC cell
line was significantly higher th-
an that in THLE-3 (Figure 3A).
In addition, miR-194 expres-
sion was significantly up-regu-
lated in HCC tumor tissues wh-
en compared with adjacent no-
** rmal tissues (Figure 3B). Trans-

well invasion assay was used

miR-194
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¥
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Figure 2. MiR-194 regulates CADM1 expression by binding to the 3’-UTR
of CADM1. A. TargetScan was used to predict the interaction between 10
miRNAs and target gene CADM1. B. Luciferase activity was detected by dual
luciferase assays; C. CADM1 proteins were determined by western blotting.
D. The expression of CADM1 mRNA was detected by qRT-PCR. **P<0.01.

miR-24, miR-7, miR-145, miR-129, miR-381 and
miR-135a (Figure 2A). Until now, miR-381 and
miR-194 have not been reported. We mutated
the miR-194 binding sites in the WT-CADM1
(wild-type) reporter to generate a mutant Mut-
CADM1 reporter. The WT-CADM1 or Mut-CA-
DM1 reporter and miR-194 mimics or miR-NC
were co-transfected into MHCC97H cells. The
results of dual luciferase assays showed that
miR-194 significantly inhibited the luciferase
activity of pMIR-CADM1-WT, but had no effect
on the luciferase activity of pMIR-CADM1-Mut.
However, using the above method, we found
that miR-381 could not bind to the 3-UTR of
CADM1 (Figure 2B). To further investigate the
regulation of miR-194 on CADM1 expression,
we detected the expression levels of CADM1
protein by western blot. The results showed
that miR-194 significantly reduced CADM1 pro-
tein expression (Figure 2C). Meanwhile, the
gRT-PCR results showed the high expression
of miR-194 down regulated the CADM1 mRNA
expression (Figure 2D). These results suggest
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miR-NC

| L to detect the invasion ability of

miR-134 SMCC7721 and MHCCO7H ce-
lls. The results showed that
the invasion ability of MHCC-
97H cells was significantly str-
onger than that of SMCC7721
cells (Figure 3C). Therefore,
MHCCO7H cells were selected
as the HCC cell model for high invasion ability
in this study, while SMCC7721 cells were se-
lected for low invasion ability. The miR-194 mi-
mics were transfected into MHCC97H cells and
SMCC7721 cells, respectively, to enhance the
expression of endogenous miR-194 (Figure
3D), and the invasion abilities of both of the
two HCC cells lines were improved by the high
expression of miR-194 (Figure 3E). These re-
sults indicate that the abnormal expression of
miR-194 may be relate to HCC, and its overex-
pression may promote the invasion ability of
HCC cells.

Effects of miR-194 and CADM1 on the prolif-
eration, migration, and cell cycle progression
of HCC cells

To assess the impact of miR-194 and CADM1
on HCC cells, miR-NC, miR-194 mimics, or
CADM1 were transfected into SMCC7721 with
low invasion ability. Cell proliferation ability of
each group was detected by CCK8 assay, and

Int J Clin Exp Pathol 2020;13(7):1518-1528
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Figure 3. MiR-194 is differentially expressed in HCC cells and in tumor tissues. A. gRT-PCR assay was used to detect
the expression of miR-194 in HCC cell lines (SMCC7721, MHCC97H, LM3, Hep3B) and normal human hepatocytes
(THLE-3). B. gRT-PCR was used to measure the expression level of miR-194 in HCC tumor tissues and adjacent nor-
mal tissues. C. Transwell invasion assay (scale bar =25 um); D. The expression of miR-194 in cells transfected with
miR-194 mimics or miR-NC was determined by qRT-PCR. E. Transwell invasion assay was used to detect the effect of
changing the expression of endogenous miR-194 on the invasion ability of two HCC cell lines with different invasion

abilities (scale bar =25 um). **P<0.01.

the results showed that the cells transfected
with miR-194 mimics exhibited increased cell
proliferation when compared with the control,
while transfection with miR-194 mimics and
CADM1 revealed significantly attenuated cell
proliferation (Figure 4A). Flow cytometry assay
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showed that S-phase fraction was significantly
higher in cells transfected with miR-194 mimics
when compared with the control, Conversely,
treatment with miR-194 mimics and CADM1
showed dramatically decreased the S-phase
fraction (Figure 4B). Transwell assay showed

Int J Clin Exp Pathol 2020;13(7):1518-1528
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Figure 4. Effects of miR-194 and CADM1 on the proliferation, migration, and cell cycle progression of HCC cells. A. CCK8 assay was used to measure SMCC7721
cell proliferation. B. The S-phase cells of SMCC7721 were determined by flow cytometry. C. Transwell migration assay was used to measure the migration ability of
MCC7721 cells (scale bar =25 um). D. The migration ability of SMCC7721 cells was detected by wound healing assay (scale bar =50 um). E. CCK8 assay was used
to measure MHCCO7H cell proliferation. F. The S-phase cells of MHCC97H were determined by flow cytometry. G. Transwell migration assay was used to measure
the migration ability of MHCCO7H cells (scale bar =25 um). H. The migration ability of MHCCO7H cells was detected by wound healing assay (scale bar =50 um).
**P<0.01.
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that in the miR-194 mimics group the numbers
of migrated cells were greater when compared
with the controls, whereas miR-194 mimics
plus CADM1 transfected group showed an
inverse effect (Figure 4C). The wound healing
assays also demonstrated that overexpression
of miR-194 significantly promoted the cell mi-
gration, while overexpression of CADM1 could
reverse this effect (Figure 4D). The above ex-
periment was repeated with MHCC97H cells
with high invasion ability. Results showed that
mir-194 promoted the proliferation, migration,
and S-phase arrest of MHCCO7H cells, but this
promotion effect was inhibited by CADM1 (Fi-
gure 4E-H). These results suggest that miR-
194 may promote malignant biologicbehavior
of HCC cells by inhibiting CADM1.

Effect of miR-194 in HCC xenograft tumor
model in nude mice

MHCCO7H cells were used to construct the
HCC xenograft tumor model in nude mice, The
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After 21 days, the results sh-

miR-194 owed that the tumor volume

miR-194 and weight of miR-194 mimics

transfected group were signifi-
cantly higher than that of NC
control group (Figure 5A, 5B).
In addition, the results of Ki67
protein expression and H&E st-
aining showed that, compared
with NC control group, overex-
pression of miR-194 mimics
significantly promoted cell pro-
liferation in vivo (Figure 5C). Th-
ese results suggest that miR-
194 may play a tumor-promot-
ing action in HCC xenograft
tumor model.

FE

-

Discussion

The initial steps of tumorigen-
esis are dysfunction of cell ad-
hesion molecules, loss of in-
tracellular adhesion molecul-
es, and abscission of basal
membrane cells [16]. These fa-
ctors change the extracellular
matrix and ultimately lead to tumor metastasis
and invasion. Cell adhesion molecule 1 (CA-
DM1), is a member of the immunoglobulin
superfamily and is identified as a tumor sup-
pressor gene in human non-small-cell carcino-
ma through functional supplementary assay.
At present, a series of studies on CADM1 and
various tumors including non-small-cell carci-
noma [17], colorectal cancer [18], HCC [19],
neuroblastoma [20], gastric cancer [21], pan-
creatic cancer [22], and breast cancer [23],
have been conducted. In this study, we found
that mRNA expression levels of CADM1 in HCC
cells (SMCC7721, MHCC97H, LM3, Hep3B)
were significantly lower than that in human liver
epithelial cells, THLE-3, and mRNA and protein
expression levels of CADM1 in HCC tumor tis-
sues were significantly lower than that in adja-
cent normal tissues. Moreover, IHC analysis
results also demonstrated under-expression of
CADM1 in tumor tissue of HCC patients. It was
demonstrated that the abnormal expression of

Int J Clin Exp Pathol 2020;13(7):1518-1528



MiR-194 promotes HCC by targeting CADM1

CADM1 may be closely related to the occur-
rence and development of HCC.

The regulatory effect of miRNA on genes de-
pends on complementary base pairing. Mature
miRNAs generally bind to the 3’UTR of target
genes [24-26], reducing the expression of the
target gene [27]. TargetScan was applied to
screening in this study, and results show CA-
DM1 was the potential target gene of miR-
185, miR-142, miR-182, miR-194, miR-24, miR-
7, miR-145, miR-129, miR-381 and miR-135a.
However, to date, miR-381 and miR-194 were
not reported. We found that miR-194 indeed
bind to the 3-UTR region of CADM1 in a
complementary manner using dual luciferase
assays. Further studies conclusively showed
that high expression level of miR-194 inhibit-
ed mRNA and protein expression of CADM1.
These results suggest that miR-194 has a tar-
geted regulatory effect on CADM1 expression.

A series of miRNA are highly conserved among
species and participate in various biological
processes, such as proliferation, migration, ap-
optosis, differentiation and cell cycle progres-
sion [28, 29]. Mounting evidence indicated that
several miRNAs are implicated in the develop-
ment of certain cancers. For instance, miR-21
has been shown to promote the invasion and
metastasis of various tumors, such as breast
cancer [30], colorectal cancer [31], glioma [32]
and pancreatic cancer [33]. Yang, et al. report-
ed that miR-34 inhibited invasion and migra-
tion of breast cancer by targeting Fra-1 [34].
Lin, et al. recently found that miR-135b promot-
ed lung cancer metastasis by regulating Hippo
and LZTS1 [35]. In this study, we detected the
expression level of miR-194 in HCC cell lines
and human liver epithelial cells, THLE-3, and
found that the expression level of miR-194 in
each HCC cell was significantly higher than in
human liver epithelial cellsl. In addition, the
expression level of miRNA-194 in HCC tissues
were increased compared with the adjacent tis-
sues. These results all indicate that the abnor-
mal expression of miR-194 may closely relate
to HCC.

Transwell invasion assay is a cell invasion abili-
ty detection assay which uses polycarbonate
membranes to separate upper and lower gr-
owth mediums in transwell chamber, and lays
a layer of matrigel on the upper chamber of the
membrane [36]. Transwell invasion assay re-
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sults in this study demonstrated that the inva-
sion ability of MHCCO7H was obviously better
than that of SMCC7721. Therefore, MHCCO7H
was selected as the hepatoma model for high
invasion and migration ability, while SMCC-
7721 was selected as hepatoma model for low
invasion and migration ability; then we found
that after miR-194 mimics were transfected
into MHCCO7H and SMCC7721, the invasion
ability of the two HCC cell lines was significant-
ly enhanced, suggesting that overexpression of
miR-194 may improve the invasive ability of
HCC cells.

The relation between tumor invasion and me-
tastasis and miRNAhas been the focus of stu-
dies in recent years [37, 38]. Invasion and
migration are important tumor characteristics,
and they affect the final prognosis of tumors
[39, 40]. To investigate the effect of miR-194
on the biologic behavior of HCC cells. MiR-NC,
miR-194 mimics, and CADM1 were transfected
into SMCC7721/MHCC9O7H cells with low/high
invasion ability. A series of assays showed th-
at up-regulated miR-194 expression promoted
the proliferation, invasion, migration and S-pha-
se arrest of SMMC772/MHCC97H cells, but
overexpression of CADM1 reversed this pro-
moting effect. These results suggest that miR-
194 may promote the malignant biologic be-
havior of HCC cells by targeting CADM1. Fur-
thermore, to investigate the effect of miR-194
on HCC in vivo, a HCC xenograft tumor model
was established in nude mice. The results
showed that the up-regulated expression of
miR-194 promoted the proliferation of HCC in
vivo, in addition, the tumor volume and weight
were significantly increased. These findings
confirm that miR-194 promoted the growth of
HCC tumors in vivo.

Conclusions

In conclusion, miR-194 has an important regu-
latory role with respect to CADM1. miR-194
promoted the proliferation, invasion, migration,
and S-phase arrest of HCC cells by inhibiting
CADML1. Therefore, miR-194 in this study may
become a new target for HCC diagnosis and
therapy.
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