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Effect of miRNA-200b on the proliferation of liver cancer cells
via targeting SMYD2/p53 signaling pathway

FANG Weijin', SONG Liying', LI Zuojun', MENG Peipei’, ZUO Shanru', LIU Shikun'

(1. Department of Pharmacy, Third Xiangya Hospital, Central South University, Changsha 410013,
2. Department of Pharmacy, Women and Children’s Health Care Hospital of Linyi, Linyi Shandong 276000, China)

ABSTRACT Objective: Our previous study has verified that high level of SET and MYND domain-
containing protein 2 (SMYD2) plays an important role in acquiring aggressive ability for
liver cancer cells in hepatocellular carcinoma. MiR-200b as a tumor suppressor gene
involves in a variety of cancers. This study aims to investigate the correlation between miR-
200b and SMYD?2 in hepatocellular carcinoma and the underlying mechanism.

Methods: Firstly, the levels of SMYD2 and miR-200b in hepatocellular carcinoma tissues
and matched adjacent non-tumor liver tissues were tested with real-time reverse
transcription-polymerase chain reaction (RT-PCR) and Western blotting. Secondly, we
evaluated the interaction between miR-200b and SMYD2 using dual-luciferase reporter
assay. Thirdly, we elucidated the effect of miR-200b on SMYD2 and its downstream targets
p53/CyclinEl. Finally, we silenced SMYD2 in hepatocellular carcinoma cell lines to
investigate its effect on tumor proliferation and cell cycle progression, and further
confirmed the correlation among SMYD2 and p53/CyclinEl.

Results: Compared with the matched adjacent non-tumor liver tissues, miR-200b was
obviously decreased, and SMYD2 was significantly increased in hepatocellular carcinoma
(both P<0.05). Spearman’s rank correlation revealed that miR-200b expression was
negatively correlated with SMYD2 (P<0.01). Computer algorithm and dual-luciferase
reporter assay revealed that miR-200b directly targeted and suppressed SMYD2 in HEK
293T cells. The down-regulated miR-200b expression promoted hepatoma cell proliferation
(P<0.05) and increased SMYD2 expression(P<0.01), while the up-regulated expression of
miR-200b had an opposite effect. The knockdown of SMYD?2 suppressed the proliferation
of MHCC-97L cells (P<0.01), down-regulated CyclinE1, and up-regulated p53 expression
(both P<0.05).

Conclusion: MiR-200b is involved in hepatocellular carcinoma progression via targeting
SMYD?2 and regulating SMYD2/p53/CyclinEl signaling pathway and may be used as a
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potential target for hepatocellular carcinoma treatment.

KEY WORDS hepatocellular carcinoma; miR-200b; SET and MYND domain-containing protein 2; p53;

CyclinEl
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Hepatocellular carcinoma (HCC) is a primary
malignant tumor which is very prevalent worldwide".
In China, HCC is the most common malignant tumor of
the digestive system caused by endemic hepatitis B
virus infection””, and its morbidity and mortality are
just less than lung cancer'. The diagnosis of HCC relies
on histopathological diagnosis, and the prognosis of
surgical resection and liver transplantation is poor with a
5-year survival rate of 10.1 to 16.6%"). Therefore, new
biomarkers and targets are urgently needed for the
diagnosis and treatment of HCC.

MicroRNAs (miRNAs) belong to small non-coding
RNAs that have been investigated to play vital roles in
various diseases mainly through negatively regulating
their cognate target genes at a post-transcriptional
level®”. In tumors, miRNAs participate in regulating
cell proliferation, tumor invasion, and migration of
cancer cells. Increasing evidence indicates miRNAs may
play a dual role in inducing tumor and suppressing

cancer in different diseases. Several recent studies™'”

have reported that miRNAs serve as potential
biomarkers and targets for the diagnosis and therapy of
HCC, but the specific function of miRNAs and their
targets in HCC need further research.

SET domain
protein 2 (SMYD?2), is a lysine methyltransferase and a
member of SMYD family"". Initially, SMYD2 is

thought to be involved in myogenic differentiation'”.

and MYND domain-containing

19 have reported that

However, several recent studies!
SMYD2 also promotes the development of various
tumors, which may be related to the inhibition effects of
SMYD2 on the tumor suppressor proteins PTEN!"",
p53™, cyclin D' and Rb™. Proteomic and genomics
(21 SMYD2 not only

dimethylates histone H3K4, but also methylates a

studies have shown that
variety of non-histone proteins associated with cancer.
For example, SMYD2 could methylate lysine residue
370 (p53K370mel) of tumor suppressor protein p53 and
inhibit p53 SMYD2
lysine313 (PTEN-K313mel) of phosphate and tension

activity!'®l, could methylate
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homology deleted on chromsome ten (PTEN) in vitro
and vivo'”. Recent studies™ have shown that SMYD2
is also associated with the metastatic and invasive
ability of cells. SMYD2 is a possible oncogene and
closely related to cancer progression. The above studies
indicate that SMYD2 could be a new target for cancer
therapy.

We chose bioinformatics websites such as miRanda
and TargetScan to predict the upstream miRNAs of
SMYD?2. Predication results have suggested that miR-
200b has 2 binding sites with the 3'-UTR region of
SMYD2 mRNA, indicating that miR-200b may have a
regulatory effect on SMYD2. MiR-200b belongs to the
miR-200 family, which mainly includes 5 members.
They are divided into 2 groups, miR-200b/200c/429
(miR-200b subfamily) and miR-200a/141 (miR-200a
subfamily) based on their function determined by seed
sequence homology. MiR-200a/200b/429 are located on
the first autosomes and miR-200c/141 are located on the
twelfth autosomes™’. MiR-200 family plays important
roles in the progression and metabolism of several
tumors. Several studies™** have indicated that miR-200
family members are down-regulated in various cancers,
such as ovarian, breast, bladder, pancreatic, and liver
cancers. Over-expressed miR-200b can inhibit the
migration, proliferation and tumor formation of HCC
both in vivo and in vitro™>",

However, the specific role of SMYD2 and its
in HCC
understood. Our previous study!” find that the high

regulatory mechanisms remain  poorly
level of SMYD?2 is associated with the acquisition of an
aggressive phenotype and poor prognosis in HCC, but
the molecular mechanisms of SMYD2 in promoting the
development of HCC have not been investigated in
depth.

This study aims to investigate the correlation
between miR-200b and SMYD2 and their regulation

mechanism in HCC.

1 Materials and methods

1.1 Samples and liver tissue specimens

HCC and tumor-adjacent normal tissues were
from 25
hepatectomy at Third Xiangya Hospital of Central South

collected paired patients undergoing

University (Changsha, China). All samples were in

accordance with the following principles: 1)
Pathologically confirmed primary HCC; 2) no other
malignant diseases before diagnosis and no second
concurrent tumor; 3) without serious complications
before obtaining biopsy specimens; 4) with complete
medical history; 5) involved patients signed informed
consent. The samples were grouped by peripheral and
tumor. This study was approved by the Ethics
Committee of Third Xiangya Hospital of Central South

University (NO. 2016S198).

1.2 Dual-luciferase reporter assay

Human embryonic kidney cells (HEK-293T)
provided by RiboBio (Guangzhou, China) were tool
cells for Luciferase report analysis. The 3'-UTR regions
of the SMYD2 mRNA containing predicted miR200b
target sites or mutant binding site were designed by
RiboBio (Guangzhou, China). The 3'-UTR region of the
SMYD2 gene was amplificated and inserted into the
pMiR-RB-REPORT ™ Luciferase plasmid to provide
pMIR-SMYD2 and pMIR-SMYD2-Mut vectors. HEK
293T cells were seeded in 96-well culture plates and
were divided into 4 groups: 1) SMYD2-WT+NC; 2)
SMYD2-WT+has-miR-200b-3q; 3) SMYD2-Mut+NC;
4) SMYD2-Mut+has-miR-200b-3q. The cells were
transfected with pMIR-SMYD2 or pMIR-SMYD2-Mut
together with miR-200b mimic (50 nm) or control using
Lipofectamine 2 000 (Invitrogen, USA). Cells were
collected and fluorescence activity were tested with a
Dual Luciferase Reporter Assay System (Promega) in
accordance with the manufacturer’s protocol after 48 h
transfection. Data were normalized by pMiR-RB-

REPORT-gal control plasmid.

1.3 Cell culture

MHCC-97H and MHCC-97L cells were purchased
from Jennio Biotech (Guangzhou, China). SMCC-7721
and HepG2 cells were provided by GenePharma
(Suzhou, China). MHCC-97H, MHCC-97L and SMCC-
7721 cells were maintained in RPMI 1640 supplemented
with 10% fetal bovine serum (Gibco, Invitrogen).
HepG2 cells were maintained in DMEM medium with
high glucose and 10% fetal bovine serum (Gibco,
Invitrogen). All cells were incubated at 37 °C in a
humidified 5% CO, incubator. For transient transfection

assay, the cells were divided into a control group, 3 miR-
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200b mimic groups (10, 20, 40 nmol/L), 3 miR-200b
inhibitor groups (50, 100 200 nmol/L), a nonspecific
miR-mimics (NS-miR) group, and a mock group. For
cell proliferation and subsequent assays, the cells were
divided into 5 groups: A mock group, an miR-200b
mimic group, an NS-miR group, an miR-200b inhibitor
group, and an nonspecific miR-inhibitor (NS-miR

inhibitor) group.

1.4 Transient transfection
MiR-200b mimic, inhibitor, NS-miR, NS-miR

Table 1 siRNA sequences

inhibitor, mock and control were synthesized and
obtained from RiboBio (Guangzhou, China). The
sequences of siRNA oligonucleotide duplexes and si-
Negative control (si-NC) were designed by GenePharma
(Suzhou, China), described in Table 1. Lipofectamine
2000™ (Life Technologies) and riboFECT™ CP
(RiboBio, Guangzhou, China) were used to transfect
cells with plasmid and siRNA or miRNA mimic/
inhibitor according to the manufacturer’s instructions

respectively.

Sequences (5'-3")

Name -

Sense Antisense
si-Negative control UUCCCGAACGUGUCACGU ACGUGACACGUUCGGGAA
si-SMYD2 GGUUAAGAGAUUCUUAUUU AAAUAAGAAUCUCUUAACC

1.5 Cell proliferation assay

MHCC-97L cells were seeded in 96-well plates and
were incubated in 50 pum EdU labeling medium
according to the manual (RiboBio, Guangzhou, China)
for 12 h at 37 °C under 5% CO,. Afterwards, cells were
immobilized with paraformaldehyde and stained with
anti-EAU working solution. Then we observed and
photographed under a fluorescence microscope
(Operetta, PerkinElmer, USA). Image J software was

used for counting the percentage of EdU-positive cells.

1.6 Real-time

chain reaction

reverse transcription-polymerase

TRIzol reagent (Omega, USA) was used to extract

total RNA from liver tissues and cells following the

manufacturer’s recommendations. ReverTra Ace Qpcr

Table 2 Sequences of primers used real-time PCR

RT Master Mix (Toyobo, Osaka, Japan) was used to
reverse transcribed into cDNA. MiRNAs were isolated
from liver tissues and cells using miRNeasy Mini Kit
(Toyobo, Osaka, Japan). cDNA from miRNA was
synthesized using Rever Tra Ace QPCR RT kit (Toyobo,
Osaka,
polymerase chain reaction (RT-PCR) was conducted
with  SYBR Green Real-Time PCR Master Mix
(Toyobo, Osaka, Japan) in a total volume of 20 pL on
the ABI 7500 (Applied Biosystems, Thermo Fisher
USA) as
denaturing at 95 “C for 1 min, denaturing for 40 cycles at
95 “C for 15 s, and annealing at 60 °C for 20 s. The

relative levels of gene expression were calculated with

Japan). Real-time reverse transcription-

Scientific, following procedures: Pre-

the 27 method and were normalized to S-actin and U6.
The primers used for RT-PCR were described in Table 2.

Sequences (5'-3")

Genes

Forward Reverse
SMYD?2 ATCTCCTGTACCCAACGGAAG CACCTTGGCCTTATCCTTGTCC
PS-actin TGGCACCCAGCACAATGAA CTAAGTCATAGTCCGCCTAGAAGCA
miR-200b ATCGTACGTGGGTAATACTGCCTGGTA GCAGGGTCCGAGGTATTC
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT

©Journal of Central South University (Medical Science). All rights reserved.
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1.7 Western blotting

RIPA lysis buffer containing 1% PMSF was used to
extract protein from cells, shanghai, China after
centrifugation. BCA protein assay kit (Beyotime,
Shanghai, China) was employed to measure protein
concentrations of the samples. Antibodies including
SMYD2 (Abcam, USA), CyclinEl (Proteintech, USA),
p53 (Cell Signaling, USA), and GAPDH (Abcam, USA)
were used in this study. 10% SDS polyacrylamide gel
electrophoresis was used to separate the total protein
(20 pg) and a polyvinylidene fluoride (PVDF)
membrane was used to transfer the resolved proteins.
The membrane was then blocked for 3 h at room
temperature with 5% skim milk in TBST. The
membrane was incubated with the following antibodies
overnight at 4 ‘C: anti-SMYD2, anti-CyclinEl, anti-p53
(1:1 000), and anti-GAPDH (1:10 000) after washing
with TBST. We detected the target protein at room
temperature through incubating with the secondary
antibodies (Jackson, USA) (goat anti-rabbit and goat
anti-mouse IgG horseradish peroxidase-conjugated
antibody 1:4 000). The immunoreactive proteins were
detected with luminol-based chemiluminescence reagent
(Invitrogen, USA) and brand densities were analyzed by

Image Lab software.

1.8 Statistical analysis

Data were analyzed using SPSS 18.0 software.
Significant associations between miR-200b and SMYD2
expression were assessed using a Spearman’s rank
correlation. The miR-200b expressions in different
groups were analyzed through one-way ANOVA. All
data were expressed as meantstandard deviation (x+s)
or median (IQR), and the #-test or rank sum test analysis
was used to determine the significance of differences
between 2 groups. P<0.05 was considered statistically

significant.

2 Results

2.1 High transcription levels of SMYD2 in HCC
specimens

SMYD?2 transcription levels in 25 paired HCC and
matched adjacent normal tissues were analyzed by
performing RT-PCR. We observed that SMYD2 mRNA
level was highly expressed in 76% (19/25) of the HCC

patients (Figure 1A). A significant difference of SMYD?2
mRNA level was observed in tumor tissues compared
with matched adjacent normal tissues (P<0.01, Figure
1B). In contrast, the low expression of miRNA-200b
was observed in 68% (17/25) of patients (Figure 1C).
We found miRNA-200b expression was significantly
down-regulated in HCC tissues compared with the
(P<0.05, Figure 1D).
Furthermore, according to the data from bioinformatics
website (Figure 1E), we predicted that SMYD2 may

serve as a target gene of miR-200b. The results of

adjacent normal tissues

Spearman’s rank correlation showed that miR-200b
expression was negatively correlated with SMYD2 (P<
0.01, Figure 1F). Dual luciferase reporter assay was
used to determine whether miRNA-200b targets
SMYD2. MiRNA-200b significantly inhibited SMYD2
luciferase activity in HEK 293T cells compared with the
control group (P<0.01, Figure 1G). However, 3'-UTR
mutation of SMYD2 blocked this effect.

2.2 MiR-200b inhibits HCC proliferation in vitro

We first observed basal levels of miR-200b in
different HCC cell lines, including HepG2, SMMC-
7721, MHCC-97H, and MHCC-97L cells. The results
showed that MHCC-97L cells had the highest
expression of miR-200b at baseline relative to other 3
cell lines and therefore MHCC-97L cells was chosen for
next step (Figure 2A). We next investigated the effects
of mimic or inhibitor of miR-200b in MHCC-97L cells
and found that treatment of MHCC-97L cells with a
miR-200b mimic resulted in the increased expression of
endogenous miR-200b in a dose-dependent manner (all
P<0.01, Figure 2B), while miR-200b
suppressed the mRNA levels of miR-200b (P<0.01,
Figure 2C). Both NS-miR and NS-miR inhibitor had no
such effects.

We also evaluated effects of miRNA-200b mimic
or inhibitor on SMYD?2 protein expressions in MHCC-
97L cells. Overexpression of miRNA-200b resulted in
the reduced SMYD?2 expression, while the miRNA-200b
inhibitor increased SMYD2 expression (P<0.01, Figure
2D). Moreover, the proliferation of MHCC-97L cells
was further confirmed by 5-ethynyl-2'-deoxyuridine

inhibitor

(EdU) incorporation and quantification. The results
demonstrated that the viability and proliferation of
MHCC-97L cells were significantly decreased after miR-
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200b mimic treatment compared with the control group
(P<0.05, Figure 2E and 2F). No significant difference

was found after administration of miR-200b inhibitor

cornpared with the control group (P>0.05).
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Figure 1 Low expression of miRNA-200b correlated with the high transcription levels of SMYD2 in the HCC specimens

A-B: SMYD2 mRNA was examined with RT-PCR in 25 paired HCC and matched adjacent normal tissues. C—D: MiR-200b level
was examined with RT-PCR in 25 paired HCC and matched adjacent normal tissues. E-F: Correlations between the miR-200b and
SMYD2 expressions. G: Putative miR-200b binding sequence in the 3'-UTR of SMYD2. HEK-293T cells were transfected with
SMYD2-WT+NC, SMYD2-WY+has-miR-200b-3p, SMYD2-Mut+NC, or SMYD2-Mut+has-miR-200b-3p. Relative luciferase

activity was measured using fluorescence illuminometer. Data were presented as the mean+SD (n=4). *P<0.05, **P<0.01. SMYD2:

SET and MYND domain-containing protein 2.

2.3 MiR-200b inhibits proliferation by p53 up-
regulation and cell cycle arrest

The protein expressions of p53 were obviously
increased by treatment with miR-200b mimic compared
with mock or NS-miR. Similarly, p53 expression was
significantly reduced after administration of miR-200b
inhibitor (P<0.05, Figure 3A). Furthermore, we also

tested CyclinEl to evaluate whether miR-200b
influences the cell cycle. The results showed that
CyclinEl expression was significantly reduced in the
miR-200b mimic P<0.05),

significant difference was found in the miR-200b

group (all while no

inhibitor group (Figure 3B).
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Figure 2 MiR-200b inhibits the hepatocellular carcinoma proliferation in MHCC-97L cells

A: MHCC-97L cells have the highest expression of miRNA-200b at baseline relative to other 3 cell lines. B-C: Expression levels of
miR-200b were measured with RT-PCR in MHCC-97L cell line transfected with miR-200b mimic (10, 20, 40 nmol/L), miR-200b
inhibitor (50, 100, 200 nmol/L), nonspecific miR-mimics (NS-miR), nonspecific miR-inhibitor (NS-miR inhibitor), transfection
reagent (mock), and control group for 24 h (n=3). D: Expression levels of SMYD?2 protein were measured with Western blotting in
MHCC-97L cell line transfected with the miR-200b mimic (10 nmol/L), miR-200b inhibitor (200 nmol/L), NS-miR, NS-miR
inhibitor, and control groups for 36 h (n=3). E—-F: Cell proliferations of the miR-200b mimic (10 nmol/L), miR-200b inhibitor
(200 nmol/L), NS-miR, NS-miR inhibitor, and control groups for 24 h (n=3). *P<0.05, **P<0.01. SMYD2: SET and MYND

domain-containing protein 2.

2.4 SMYD2 is essential for miR-200b mediated p53-
CyclinE1 pathway activation

MHCC-97L cells were transfected with SMYD2-
specific siRNA in different doses and si-NC (Figure
3C). We found that SMYD2-specific siRNA dose-

dependently reduced the SMYD2 mRNA levels (50, 100,
200 nmol/L) and si-SMYD2 (200 nmol/L) significantly
inhibited SMYD2 protein expressions. Moreover, the
suppression of SMYD2 by siRNA knockdown promoted
p33 and reduced CyclinEl

protein  expression
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expression (Figure 3F-3I). Further, we performed EdU

incorporation assay to confirm that SMYD2 knockdown

obviously inhibited cell proliferation (Figure 3D-3E).
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Figure 3 SMYD?2 is essential for miR-200b mediated p53-CyclinE1 pathway activation

A -B: Expressions of p53 and CyclinEl protein were measured with Western blotting in MHCC-97L cell line. C: Expression of
SMYD2 mRNA was measured with RT-PCR in MHCC-97L cells transfected with si-SMYD2 (50, 100, 200 nmol/L) or si-NC for 36 h.
D-E: MHCC-97L cells were cultured till cell density was about 50% and transfected with si-SMYD2 (200 nmol/L) or si-NC for 36 h.
MHCC-97L cell proliferation was measured by EdU assay in 96-well plates. F-I: Expressions of SMYD?2, p53 and CyclinE1 protein
were measured with Western blotting in the MHCC-97L cells transfected with si-SMYD2 (200 nmol/L) or si-NC for 36 h (n=3). *P<
0.05, **P<0.01. SMYD2: SET and MYND domaincontaining protein 2.

3 Discussion advanced therapeutic measures are not to be neglected

to improve prognosis and reduce mortality in HCC

HCC remains one of the most lethal tumors despite patients. Therefore, it is of great importance to explore

B More

current advances in testing and diagnosis effective therapeutic targets, which may improve the
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efficacy of molecular-targeted drugs for HCC. Previous
studies'” have reported that the positive expression of
SMYD?2 is associated with poor prognosis in patients
with primary HCC. Highly expressed SMYD2 is
correlated with the tumor size, vascular invasion,
differentiation, and TNM stage, and these results
indicate that SMYD2 may be responsible for the cell
aggressive phenotype.

Indeed, our present study has observed significant
up-regulation of SMYD2 mRNA levels in tumor tissues
compared with matched adjacent normal tissues. The
of SMYD2 by siRNA knockdown

obviously inhibited the cell proliferation by performing

suppression

EdU incorporation assay. These findings are somewhat
in agreement with the previous notion. In view of the
vital role of SMYD2 in HCC, further investigations are
therefore needed to determine how SMYD?2 is regulated
and the potential of targeting SMYD2 as a treatment for
HCC.

Current researches”" have shown that miRNAs
are involved in the tumor development, diagnosis and
treatment. MiR-200b is a member of the miR-200
family and has been reported to be down-regulated in
many cancers, such as ovary, breast, bladder, pancreas,

739 These studies prompt us to

prostate and esophagus
explore the role that miR-200b might play in HCC and
to provide mechanistic insights into earlier observations
that implicated regulation in contributing to cell
proliferation. In this study, we have found significant
down-regulation of miR-200b in HCC tissues compared
with matched non-cancerous tissues, which is contrary
to the observed level of SMYD2 expression. To further
determine the relationship between miR-200b and
SMYD2, dual-luciferase reporter assay was performed
after bioinformatics predictions and the results show that
miR-200b can combine with 3'-UTR of SMYD2 to
inhibit its transcription. These findings indicate that the
high expression of SMYD2 in HCC may be due to
inhibition of miR-200b. The further study confirmes this
hypothesis that SMYD2 protein expressions are
suppressed by miR-200b mimic, while SMYD2 is
promoted by miR-200b inhibitor. This study provides
intriguing insights into the role of miR-200b inhibition
as the major reason for the HCC development and draw
for the first time the link between the miR-200b-
SMYD?2 pathway and cell proliferation.

The results of this study have suggested a close tie
between the miR-200b/SMYD2 and cell proliferation in
HCC. A large number of studies™*" have shown that the
cell proliferation is closely related to the cell cycle. It is
not clear that whether miR-200b/SMYD?2 regulates the
cell proliferation by modulating protein expressions of
cell cycle. It is well known that CyclinEl is a vital
factor to regulate the cell cycle. Amplification of
CyclinEl is associated with the poor outcome in breast,
lung, and other solid cancers, and CyclinE1/CDK2
serves as an important therapeutic target in high-grade
serous ovarian cancer'*”. Another study™'! has found that
CyclinEl expression level is useful as a biomarker that
allows identification of cervical lesions with a higher
risk for progression to cervical cancer with high
sensitivity and precision. The reduced expressions of
CyclinEl are closely related to inhibited the cell
proliferation®.  CyclinEl  even participates in
deteriorate endothelial cell senescence and vascular
aging™™. Indeed, in this study, miR-200b mimic
significantly inhibits the CyclinE1 expression in MHCC-
97L cells. However, to our surprise, miR-200b inhibitor
has no effect on the increase of the CyclinE1 expression
and cell proliferation. Since MHCC-97L cells are
always in a state of excessive proliferation and the
expression of miR-200b is commonly low in HCC cell
lines. Therefore, miR-200b inhibitor probably means
lower miRNA effects on the cell proliferation. These
results may be reasonable because the effect of miRNA
inhibitors on the cell proliferations according to many
already published papers***.

! have showed that the reduced

Previous studies™

CyclinEl expression is always accompanied by the
increased p53 expression, and vice versa. Underscored
by phylogenetic conservation, a primordial function of
p53 depends on DNA damage-imposed cell cycle arrest
and subsequent, conditional apoptosis, that is to say, pS3
is also implicated in the cell cycle regulation. Thus, we
speculate that miR-200b may affect the p53 expression,
similar as CylinEl. According to our results, the protein
expressions of p53 are obviously increased by treatment
with miR-200b mimic compared with mock or NS-miR.
More importantly, a significant reduced p53 expression
is noted after administration of miR-200b inhibitor. This
result suggests that miR-200b may have a more direct

regulatory effect on p53 than cyclinEl.

©Journal of Central South University (Medical Science). All rights reserved.
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SMYD2 s

methyltransferase that represses the functional activity

reported to be an oncogenic
of the tumor suppressor proteins p53 and RBM.
Inhibition of the SMYD2 expression could enhance p53
pathway activity and induce cell apoptosis through
regulating its target genes in non-small cell lung
cancer™. On the basis of this, we knock down SMYD2
by siRNA in the MHCC-97L cells and find that the p53
protein expression is promoted. We also note a
significant reduction in CyclinEl expression, which is
similar to the effect of miR-200b mimic, indicating that
SMYD2 directly regulates p53-CyclinEl pathway in
HCC. It is worth noting that knockdown of SMYD2
dampened the cell proliferation of MHCC-97L cells,
which may be partially through the up-regulation of p53
and the down-regulation of CyclinEl. However, at
present, the exact mechanism for the modulation of
SMYD2 on p53-CyclinEl pathway is not clear, and
further studies are required to clarify this point.

In summary, miR-200b is associated with HCC
progression through targeting SMYD2 and regulating
SMYD2/p53/CyclinEl
potentially limites the SMYD?2 expression, restores p53

signaling pathway. MiR-200b

contents and further arrests the cell cycle by inhibiting
CyclinEl expression. Mir-200b may be used as a
potential target for HCC treatment.
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