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Abstract 

The suppressor of zest 12 (SUZ12), an essential subunit of the transcription polycomb repressive 
complex 2 (PRC2), has been found to be involved in HBV X-induced oncogenic transformation in 
hepatocellular carcinoma (HCC). However, the specific function of SUZ12 has not yet been 
determined in the pathogenesis of migration and invasion of HBV-associated HCC. Here, our 
results showed that SUZ12 was significantly down-regulated in HBV-related HCC tissues compared 
with adjacent non-tumor tissues by immunohistochemical and Western blot assays. The 5-years 
survival rate was worse in patients with low expression level of SUZ12. SUZ12 silencing increased 
the migration and invasion of HCC cells, and its overexpression impaired HCC cells migration and 
invasion. Knockdown of SUZ12 activated ERK1/2 pathway and increased MMP9 (matrix 
metallopeptidase 9) and MMP2 (matrix metallopeptidase 2) expression, whereas SUZ12 
overexpression had opposite effects. Specific ERK1/2 inhibitor (SCH772984) significantly decreased 
HCC cells migration and invasion caused by SUZ12 shRNA. Thus, the liver cancer-down-regulated 
SUZ12 accelerated the invasion and metastasis of HCC cells. These effects might be associated with 
deregulation of SUZ12 activating ERK1/2, MMP2 and MMP9 in HCC cells. 
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Introduction 

Hepatocellular carcinoma (HCC) is the second 
leading cause of cancer-related death and the fifth 
most common cancer worldwide [1]. The aetiologies 
of HCC contain alcohol abuse, rare disorders such as 
α-1 antitrypsin deficiency and hemochromatosis [2], 
chronic infection with hepatitis B virus (HBV) and 
hepatitis C virus (HCV)[3-5], etc. Among them, 
persistent HBV infection remains a major factor in the 
pathogenesis of HCC[6]. Despite the availability of 

HBV vaccine and antiviral nucleoside analogs, some 
patients with long-term virological remission still 
develop liver cancer[7]. Therefore, identifying the risk 
factors for developing HCC in HBV carriers is 
important for the prevention of liver cancer.  

Chronic liver inflammation and the effects of 
weakly oncogenic HBV X protein are considered to be 
related the pathogenesis of HCC[5]. It has been 
reported that HBx acts as a cofactor in hepatocarcino-
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genesis by binding several nuclear proteins[5, 8]. A 
genome-wide siRNA library screen performed in 
HBx-expressing cells resulted in identification of 
nuclear proteins SUZ12 and ZNF198 (zinc finger, 
MYM-type 2), which is the downstream players in the 
HBx signaling network[9]. Moreover, HBx induces the 
PLK1 (Polo-like kinase 1)- and proteasomal-depende-
nt degradation of SUZ12 and ZNF198, leading to the 
overexpression of SUZ12/PRC2 direct target genes 
[10]. 

SUZ12 is an essential component of the Poly-
comb Repressive chromatin remodeling Complex 2 
(PRC2) that directs the (tri) methylation of lysine 27 
on histone 3 (H3K27Me3) and gene silencing[11]. 
Recently, the effect of SUZ12 in cancers has drawn 
increasing attention. SUZ12 has been increasingly 
appreciated as a putative oncogene or tumour suppr-
essor gene[12-15]. Some studies have reported that 
SUZ12 is frequently overexpressed in several solid 
cancers including head and neck squamous cell 
carcinoma (HNSCC), colorectal, ovarian and non- 
small lung cancer[16-18]. The reports showed that 
SUZ12 knockdown impaired the proliferation, 
invasion and metastasis of lung, bladder and gastric 
cancer cells[13, 18, 19]. The aberrant overexpression of 
SUZ12 was associated with aggressive clinicopatholo-
gical characteristics and reduced overall and disease- 
free survival of patients[12, 14, 20]. However, loss-of- 
function somatic alterations of SUZ12 contributed to 
the initiation and progression of malignant peripheral 
nerve sheath tumour[15]. Furthermore, SUZ12 was 
down-regulated in HBV-replicating cells and liver 
tumors of animals modeling HBV-induced liver 
cancer[9, 10]. Previous study showed that SUZ12 
knockdown led to defective DNA repair and p53 
apoptosis, survival of HBV X protein (pX)-expressing 
cells from apoptosis induced by DNA damage, 
enhanced pX-induced polyploidy, and accelerated 
oncogenic transformation[9]. These findings indicate 
that absence of SUZ12 may be involved in the 
development and progression of HBV-mediated liver 
cancer. Nevertheless, the biological role of SUZ12 in 
HCC remains not well-understood.  

The goals of this study are to examine whether 
SUZ12 acts as a suppressor gene in invasion and 
metastasis of HCC cells and further define the related 
signaling pathways in this disease model. We report 
that SUZ12 is down-regulated in HBV-related HCC 
tissues, and HCC patients with low SUZ12 expression 
level show a significantly poor prognosis as compared 
to patients with high SUZ12 expression. Moreover, 
our data provides direct evidence that the liver 
cancer-down-regulated SUZ12 accelerates the 
invasion and metastasis of HCC cells. These effects 
may be associated with deregulation of SUZ12 

activating ERK1/2, MMP2 and MMP9 in HCC cells.  

Materials and Methods 

Tissue microarray and samples 

A tissue microarray with 95 paired of liver 
cancer tissues and the corresponding non-tumor 
tissues was purchased from Outdo Biotech Company 
(diameter, 1.5 mm, HLiv-HCC180Sur-05; Shanghai, 
China). 18 pairs of fresh HCC tissues and adjacent 
non-tumor tissues were collected from patients who 
initially underwent surgery and were histologically 
diagnosed with HCC between January 2015 and 
December 2016 at the Second Affiliated Hospital of 
Guangzhou Medical University (Guangzhou, China). 
Ethical approval for the study was given by the 
Research Ethics Committee of the Second Affiliated 
Hospital of Guangzhou Medical University. All 
eligible patients provided informed consent prior to 
the collection of HCC tissues and corresponding 
adjacent non-tumor tissues. Each sample was frozen 
at ‑80˚C prior to protein extraction. 

Cell lines  

The human HCC cell lines SMMC-7721 was 
obtained from Library of Tumor Cells of Chinese 
Academy of Medical Sciences (Shanghai, China) and 
Hep3B from the American Type Culture Collection 
(ATCC, USA), which were cultured at 37°C in a 
humidified atmosphere containing 5% CO2 in 
Dulbecco’s modified Eagle’s medium (Invitrogen, 
Carlsbad, CA, USA) supplemented with 10% fetal 
bovine serum (Invitrogen), 100U/ml penicillin and 
100μg/ml streptomycin (Invitrogen).  

Cells transfection  

The sh-SUZ12 lentiviral vector was obtained 
from Santa Cruz Biotechnology (Santa Cruz, CA, 
USA) and was used to knock down the SUZ12 expre-
ssion. The SUZ12 shRNA sequence was as follows: 
GATCCGAATCTCATAGCACCAATATTCAAGAG
ATATTGGTGCTATGAGATTCTTTTT. The negative 
lentiviral vector containing non-silencing short 
hairpin RNA was used as a control. The SUZ12 
overexpressed lentiviral vector and the control vector 
were obtained from Fulengen Company (Guangzhou, 
China). SMMC-7721 and Hep3B cells were infected 
with either of the lentiviral vectors encoding 
sh-SUZ12 or SUZ12 overexpressed sequences and the 
corresponding negative control vectors. Vectors were 
transfected using Lipofectamine® LTX and PLUS™ 
reagents or Lipofectamine® RNAiMAX reagent 
(Invitrogen, Carlsbad, CA, USA) according to the 
instructions of manufacturer. The efficiencies of RNA 
interference or overexpression were determined by 
Western blot assay. 
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Western blot analysis  

The extraction of total protein lysate and 
SDS-PAGE were performed according to previously 
described [21]. The primary antibodies included anti- 
SUZ12, anti-E-cadherin, anti-N-cadherin, anti-Vimen-
tin, anti-MMP-9, anti-MMP-2, anti-P-ERK1/2 and 
anti-GAPDH, which were purchased from Cell 
Signaling Technology (Danvers, MA).  

Immunohistochemical assay 

Immunohistochemical staining was performed 
by using a Dako Envision System (Dako, Carpinteria, 
CA, USA) following the manufacturer’s recomme-
nded protocol. The tissue sections were treated with 
3% hydrogen peroxide to inactivate the endogenous 
peroxidase, and antigens were retrieved using a 
citrate buffer. After incubating in PBS containing 5% 
normal goat serum (cat. no. C-0005; BIOSS, Beijing, 
China) at room temperature for 1 h, the sections was 
incubated with the anti‑SUZ12 antibody at 4˚C 
overnight (ab236322; Abcam, Cambridge, UK). Then, 
the sections were rinsed with PBS and incubated with 
a secondary antibody (Dako; Agilent Technologies, 
Inc., Santa Clara, CA, USA) at room temperature for 1 
h. Finally, 3,3'-diami-nobenzidine was used to induce 
a color reaction. IHC results were assessed under a 
light microscope at x200 magnification. 

Tissue sections stained with IHC were scored by 
two pathologists blinded to the clinical parameters, 
respectively. According to the percentages of positive 
staining areas in tumor tissue or normal tissue, the 
staining intensity was scored as 0 (negative), 1 (weak), 
2 (medium) and 3 (strong), and the extent of staining 
was scored as 0 (0%), 1 (1–25%), 2 (26–50%), 3 
(51–75%) and 4 (76–100%). The sum of the intensity 
and extent scores was used as the final staining score 
(0–7) for SUZ12. The score <4 was divided into low 

expression group, and ≥ 4 divided into high 
expression group. 

Cell viability and proliferation assays  

The HCC cells transfected with sh-SUZ12 or 
LV-SUZ12 and the corresponding lentiviral vectors 
were seeded in 96-well plates at 5×103 cells per well. 
The protocol of CellTiter-96 Aqueous—One Solution 
Cell Proliferation (MTT) Assay kit (Promega, 
Madison, WI, USA) was described previously[22]. The 
proliferation ability of transfected cells was detected 
by the EdU incorporation assays using EdU Cell 
Proliferation Assay Kit (Ribobio, Wuhan, China) and 
colony formation assays. After incubation with 50µM 
EdU, cells were fixed and stained with EdU according 
to the manufacturer’s instructions and recommend-
dations. For colony formation assay, cells were seeded 
at a density of 2000 cells in one 6cm culture dish and 

cultured for 2 weeks, and then colonies were stained 
with 1% crystal violet and counted.  

Transwell migration and Boyden chamber 
invasion assays 

The SMMC-7721 and Hep3B cells were 
transfected with sh-SUZ12, LV-SUZ12 and the 
negative control lentiviral vectors for 24h. Chambers 
(Corning, USA) with or without matrigel (BD 
Biosciences, San Jose, CA, USA) bedding were placed 
in 24-well plates. For transwell migration assay, 5×104 
cells suspended in 200µl serum-free DMEM media 
were seeded into the upper chamber of Transwell. 
600µl DMEM containing 10% FBS was added into the 
bottom chamber. After incubation at 37˚C for 24h, 
cells adhered on the lower surface of filters were 
washed twice with PBS and fixed with 100% methanol 
at room temperature for 30 minutes with 4g/L crystal 
violet. Staining results were observed and imaged 
under a light microscope (Olympus BX 51; Olympus 
Corporation, Tokyo, Japan). Cell numbers in 5 
random fields in each replicate were counted, and 
each assay was performed for three times. For Boyden 
chamber invasion assay, the procedure was the same 
with transwell migration assay except that the 
transwell membrane was precoated with matrigel. 

Statistical analysis 

Statistical analyses were conducted using SPSS 
version 17.0 software (SPSS, Inc., Chicago, IL, USA). 
The quantitative data was shown as means ± SD from 
three independent experiments. Differential express-
ion levels of SUZ12 in HCC tissues and matched 
adjacent tissues detected by IHC assay were analyzed 
by a non-parametric Wilcoxon method. Student's 
t-test was used to analyze the significance of data 
from colony formation assay, Western blot assay and 
Transwell migration and Boyden chamber invasion 
assays. Multiway classification analysis of variance 
test was performed for results from MTT assays. 
Survival curves were calculated using Kaplan–Meier 
and log-rank tests. A value of P < 0.05 indicated a 
significant difference. 

Results 

The expression levels of SUZ12 protein is 
down-regulated in HCC tissues 

To investigate the potential role of SUZ12 in 
HCC, we analyzed the protein expression level of 
SUZ12 on a tissue microarray of HCC by IHC. As 
shown in Figure 1A, the positive immunostaining of 
SUZ12 protein was mainly located in the cytoplasm of 
non-tumor tissues, which appeared as granular 
brown-colored staining. SUZ12 protein was lowly 
expressed in the majority of tumor tissues as 
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compared with that in the corresponding non-tumor 
tissues (P=0.044; Fig.1B). Kaplan–Meier and log–rank 
test analyses revealed that patients with highly 
expressed SUZ12 in tumor tissues had a significantly 
longer survival time than those with low SUZ12 
expression levels (P=0.004; Fig.1C). These findings 
indicate that SUZ12 protein is down-regulated in 
HCC tissues, and its expression is positively 
correlated with the overall survival of patients with 
HCC. 

SUZ12 exerts its biological effects through 
regulating the migration and invasion of HCC 
cells, but not the proliferation 

To explore the biological function of SUZ12 in 
HCC development and progression, Hep3B and 
SMMC-7721 cells were selected for SUZ12 knockdo-
wn and overexpression. The shRNA-SUZ12 could 
effectively silenced the protein expression of SUZ12, 
and the LV-SUZ12 increased SUZ12 protein expre-
ssion (Fig.2A). To investigate whether endogenous 
silence or overexpression of SUZ12 affected the 
proliferative capacity of HCC cells, EdU and MTT 
assays were performed. The results showed that 
SUZ12 knockdown or overexpression had no obvious 
effect on the proliferation of Hep3B and SMMC-7721 
cells (Fig.2B-C). Meanwhile, we observed the similar 

phenomenon in colony formation assay that there was 
no significant difference in the number of colonies 
between the control and knockdown or overexpressed 
groups (Fig.2D).  

Next, we examined the effect of SUZ12 on the 
migration and invasion of HCC cells. The migration 
and Matrigel invasion assays showed that Hep3B cells 
transfected with sh-SUZ12 exhibited strong migratory 
and invasive capabilities. Conversely, the migration 
and invasion ability were impaired in Hep3B cells 
transfected with LV-SUZ12 (Fig.3A-B, P<0.001). 
Similar results were found in SMMC-7721 cells that 
transfected with shSUZ12 or LV-SUZ12 (Fig.3C-D, 
P<0.001). Together, SUZ12 functions as a tumor 
suppressor gene by restricting the migration and 
invasion of HCC cells. 

Extracellular signal-regulated kinase1/2 
pathway is involved in regulating the biological 
function of SUZ12 in HCC  

Epithelial–mesenchymal transition (EMT) is 
thought to be a key process that contributes to tumor 
cells migration and invasion[23-25]. Compared with 
the corresponding control cells, Western blot analysis 
showed no significant changes in the expression of 
epithelial markers E-cadherin and mesenchymal 
markers N-cadherin and vimentin in SUZ12 knock- 

down or overexpressed HCC cells 
(Fig.4A). Previous reports have 
suggested that Matrix metallo-
proteinase 9 (MMP9) and MMP2 
play an important role in cancer 
cells migration and invasion [26, 
27]. Thus, we evaluated whether 
SUZ12 affected the expression of 
MMP9 and MMP2 by Western blot 
assay. As shown in Figure 4A, the 
expression of MMP9 and MMP2 
were increased when SUZ12 was 
knocked down in Hep3B and 
SMMC-7721 cells, whereas MMP9 
and MMP2 expression levels 
decreased in SUZ12 overexpressed 
cells. In addition, it was reported 
that ERK pathway regulated the 
metastasis and invasion of HCC[28, 
29]. We found that the expression of 
phosphorylated ERK1/2 was sim-
ilar with MMP9 and MMP2, which 
was highly expressed in SUZ12 
knockdown cells and lowly expres-
sed in SUZ12 overexpressed HCC 
cells (Fig.4A). The gray scale ratios 
of SUZ12, E-cadherin, N-cadherin, 
vimentin, MMP9, MMP2 and P- 
ERK1/2 to GAPDH were displayed 

 

 
Figure 1. SUZ12 protein expression is decreased in HCC specimens. (A) Immunohistochemical 
staining of SUZ12 protein on HCC tissues and the corresponding non-tumor tissues. Representative images 
with original magnification at ×200 are shown, scale bars = 100μm. (B) The expression of SUZ12 protein in 
HCC tissues (2.442±2.100) was lower than that in non-tumor tissues (3.169±2.510). (C) Kaplan–Meier and 
log–rank test analyses of overall survival in 95 HCC patients based on SUZ12 expression level of HCC 
tissues. 
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in Figure 4B. These results indicate that increased 
MMP9, MMP2 and P-ERK1/2 protein expression 
contribute to the migration and invasion of HCC. 

To further confirm that ERK signaling pathway 
was involved in the function of SUZ12 in HCC, the 
ERK activation/phosphorylation inhibitor SCH7729 
84 was used to treat Hep3B and SMMC-7721 cells[30]. 
We observed that the migration and invasion abilities 

of SUZ12-silenced HCC cells were significantly inhi-
bited after SCH772984 treatment (Fig.5A-B). Mean-
while, the expression levels of P-ERK1/2, MMP9 and 
MMP2 proteins were restored when treated with 
SCH772984 in sh-SUZ12 HCC cells (Fig.5C-D). Colle-
ctively, SUZ12 suppresses the migration and invasion 
of HCC cells by modulating ERK inactivation. 

 

 
Figure 2. SUZ12 knockdown or overexpression does not affect the proliferation of HCC cells. (A) Western blot analysis showed the expression levels 
of SUZ12 protein in Hep3B and SMMC-7721 cells transfected with sh-SUZ12 or LV-SUZ12. GAPDH served as a loading control. (B-D) The proliferative capacities 
of Hep3B and SMMC-7721 cells with SUZ12 knockdown or overexpression, as determined by EdU, MTT and colony formation assays (magnification: B, ×400). 
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Figure 3. SUZ12 regulates the migration and invasion abilities of HCC cells. (A-C) Representative images of Transwell migration assay and Boyden 
chamber invasion assay in SUZ12-silenced or overexpressed Hep3B and SMMC-7721 cells (magnification: ×400). (B-D) The bar charts represented the average 
number of migratory and invasive cells from five random microscopic fields. The data represent the Mean ± SD, ***P<0.001. 
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Figure 4. The expression levels of migration and invasion-associated molecules in SUZ12-silenced or overexpressed HCC cells. (A) The 
expression levels of SUZ12, E-cadherin, N-cadherin, vimentin, MMP9, MMP2 and P-ERK1/2 proteins were determined by Western blot assay in SUZ12-silenced or 
overexpressed Hep3B and SMMC-7721 cells. (B) Comparisons of the expressions of E-cadherin, N-cadherin, Vimentin, MMP9, MMP2 and P-ERK1/2 proteins in 
SUZ12-silenced and overexpressed HCC cells, as well as the corresponding control cells. The data represent the Mean ± SD, *P<0.05. 

 

The protein expression level of SUZ12 is 
negatively correlated with P-ERK1/2 protein 
level in HCC tissues 

To investigate the correlation between the 
expression of SUZ12 and P-ERK1/2 protein in HCC 
tissues, Western blot assay was used to detect their 
expression levels. The results showed that SUZ12 
protein expression was down-regulated in 11 of the 

HCC tissues, while P-ERK1/2 protein expression was 
up-regulated in the same tissues. Similarly, we found 
that the protein expression of SUZ12 increased in the 
corresponding normal liver tissues while P-ERK1/2 
decreased (Fig.6). Taken together, these results further 
confirm that the expression level of SUZ12 is 
down-regulated in HCC tissues and negatively 
correlate with the expression level of P-ERK1/2.  
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Figure 5. SUZ12 inhibits the migration and invasion of HCC cells via inactivating the ERK1/2 signaling pathway. (A) Representative images of 
Transwell migration and invasion assays in SUZ12-silenced Hep3B and SMMC-7721 cells treated with SCH772984 or control (magnification: ×400). (B) The bar charts 
stood for the average number of migratory and invaded cells from five random microscopic fields. (C) Western blot analysis of P-ERK1/2, MMP9 and MMP2 proteins 
in SUZ12-silenced Hep3B and SMMC-7721 cells treated with SCH772984 or control. (D) The levels of the indicated proteins were quantified with gray value. The 
data represent the Mean ± SD, ***P<0.001, *P<0.05. 

 

Discussions 

The present study demonstrated that SUZ12 was 
down-regulated in HBV-related HCC specimens, and 
its expression was positively correlated with the OS of 
HCC patients. SUZ12 acted as a tumor suppressor by 

inhibiting the migration and invasion of HCC, but not 
cell proliferation. Meanwhile, we found that the 
P-ERK1/2 pathway is involved in regulating the 
biological function of SUZ12 in HCC.  

Previous studies have revealed that SUZ12 is an 
oncogene that promotes tumorigenesis and a 
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potential biomarker as well as anticancer therapeutic 
target in various tumors[12, 14, 19, 20]. Wu Y et al.[12] 
reported that SUZ12 was overexpressed in HNSCC, 
which elevated SUZ12 expression significantly 
associated with cervical node metastasis and the 
reduced overall survival. In epithelial ovarian cancer 
(EOC), SUZ12 was up-regulated in EOC tissues, and 
SUZ12 overexpression predicted shorter overall 
survival[17]. However, our study showed that the 
expression level of SUZ12 protein was decreased in 
HBV-related HCC tissues compared with the 
corresponding para-tumor and non-tumor tissues 
(Fig.1B and Fig.6). This is consistent with previous 
findings that SUZ12 is down-regulated in 
HBV-replicating cells and liver tumor tissues of 
HBV-induced HCC animal models[9, 10], which 
down-regulation of SUZ12 occurs in liver tumor of 
woodchucks chronically infected by woodchuck 
hepatitis virus[31]. Moreover, the analysis performed 
in our study showed a significant correlation between 
SUZ12 overexpression and better clinical outcome 
(Fig.1C). These current researches strongly suggest 
the tumor suppressing role of SUZ12 in HCC. 

Accumulating evidence has indicated that 
SUZ12 exerts oncogenic role by promoting the 
proliferation, migration and invasion of tumor cells in 
various malignancies[12, 13, 18, 19, 32]. Nevertheless, 
Lee W et al. reported that SUZ12 was a tumor 
suppressor in malignant peripheral nerve sheath 
tumors, which overexpression of SUZ12 reduced the 
proliferation of SUZ12-deficient cells[15]. In HBV- 
mediated HCC pathogenesis and HBV replication, 

Wang W and Studach LL et al. found that knockdown 
of SUZ12 increased cell survival and proliferation in 
conditions of HBV X-mediated apoptosis and HBV 
X-induced polyploidy and oncogenic transformation 
[9, 10, 33, 34]. Therefore, we explored the biological 
role of SUZ12 in HCC through detecting the 
proliferation, migration and invasion of hepatoma 
cells. However, our study showed that SUZ12 did not 
affect the proliferatory ability of HCC cells (Fig.2). We 
found that knockdown of SUZ12 facilitated HCC cells 
migration and invasion by inducing MMP-9 and 
MMP-2 expression, and vice versa (Fig.3 and Fig.4). 
Although most studies have supported the concept 
that EMT promotes cancer metastasis[25], which 
endows cancer cells with increased migratory and 
invasive behavior[35], the expression levels of the 
epithelial and mesenchymal proteins such as 
E-cadherin, N-cadherin and Vimentin remain 
unchanged in SUZ12 knockdown or overexpressed 
HCC cells (Fig.4). It has been well known that SUZ12 
is an essential component for activity of the polycomb 
repressive complex PRC2 that regulates the 
expression of many developmental and signaling 
genes[36]. Consequently, we speculated that MMP-9 
and MMP-2 may be the target genes of SUZ12. These 
results demonstrate that SUZ12 serves as a tumor 
suppressor in HCC by restricting the migration and 
invasion of liver cancer cells. 

 The ERK1/2 signalling pathway is deregulated 
in many kinds of cancers and promotes cancer 
development and progression[37]. Guo Y et al. 

reported that Homeobox D10 suppressed HCC 
growth by inhibiting ERK signaling[38]. 
In FGFR1-amplified lung cancer, activat-
ion of FGFR1 promotes cell proliferation, 
EMT and metastasis by regulating 
FGFR1-ERK1/2-SOX2 axis [39]. In HER 
2+ breast cancer, Notch-1-PTEN-ERK1/2 
signaling axis promotes cell proliferation 
and stem cell survival[40]. Here, we 
found that SUZ12 suppressed the 
migratory and invasive capabilities of 
HCC cells by inhibiting ERK1/2 
signaling. And SCH772984, an inhibitor 
of ERK1/2 catalytic activity, could 
attenuates the migration and invasion of 
hepatoma cells induced by SUZ12 
silencing (Fig.4 and Fig.5). In addition, 
our results showed that there was a 
negative correlation between the protein 
expression of SUZ12 and ERK1/2 in 
HBV-related HCC tissues (Fig.6). Current 
research has demonstrated the potential 
mechanism by which down-regulation of 
SUZ12 promotes HCC progression. 

 

 
Figure 6. The correlation of SUZ12 and P-ERK1/2 protein expression in HCC tissues. 
Western blot assay was performed to detect the protein expression levels of SUZ12 and P-ERK1/2 
in HCC tissues, adjacent non-tumor tissues and corresponding normal liver tissues of 18 patients 
with HCC. T stands for tumor tissues; AT stands for adjacent tissues of HCC tissues; N stands for 
normal liver tissues. 
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Nevertheless, further studies are needed to elucidate 
the exact mechanism of SUZ12 in HCC. 

In summary, our findings provide experimental 
evidence that SUZ12 acts as a tumor suppressor to 
inhibit the migration and invasion of HCC cells by 
decreasing activation of the ERK1/2 pathway. Thus, 
SUZ12 can be considered as a potential prognostic 
indicator and therapeutic target in HCC patients. 
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