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Abstract. SETDB1, an H3K9‑specific histone methyltrans-
ferase, has been described as a repressed transcription marker 
which triggers tumorigenesis of many types of human cancer. 
However, there are few studies elucidating the relationship 
between SETDB1 and nasopharyngeal carcinoma. In the 
present study, we confirmed that SETDB1 exhibited higher 
expression levels in nasopharyngeal carcinoma (NPC) tissues 
and cell lines, compared to these levels in non‑tumor tissues 
and a normal human nasopharyngeal epithelial cell line. 
Kaplan‑Meier analysis showed that higher SETDB1 expres-
sion indicated an unfavorable prognosis for NPC patients, 
making it an independent prognostic factor for NPC in 
the COX proportional hazards model. In  vitro functional 
studies revealed that upregulation of SETDB1 expression in 
CNE1 cells promoted cell proliferation, possibly through cell 
cycle G1/S phase transition. Moreover, it also enhanced cell 
migration and invasion ability. Downregulation of SETDB1 
expression in 5‑8F cells resulted in the opposite response. 
Overall, the findings indicated that increased expression of 
SETDB1 may predict poor overall survival and the malignant 
phenotype of NPC.

Introduction

Nasopharyngeal carcinoma (NPC) is the most prevalent head 
and neck cancer in south China and east Asia, with the highest 
annual incidence of more than 20 per 100,000 reported among 
the Cantonese population (1,2). Unfortunately, most patients 
are diagnosed at the advanced stage (III‑IVb) during their first 
visit. This is because the primary tumor is commonly located 
in a silent area, and NPC exhibits high rates of local invasion 
and distant metastasis  (3,4). Despite using chemotherapy 
combined with intensity‑modulated radiotherapy, the outcome 
for advanced stage patients remains unsatisfactory (5,6). Local 
recurrence and distant metastasis are two major causes of 
treatment failure. Therefore, novel biomarkers for early diag-
nosis and new therapeutic targets are in high demand to aid in 
the treatment of NPC patients (7,8).

NPC is etiologically associated with genetic and environ-
mental factors, but also with complex pathological processes 
including squamous metaplasia of nasal mucosa and basal 
cell dysplasia. It is commonly considered that nasopharyngeal 
carcinogenesis is a multi‑stage and multi‑channel process of 
which the detailed underlying molecular mechanisms remain 
to be elucidated. SETDB1, a histone H3 lysine 9 (H3K9) 
methyltransferase, was first identified as a SET (Su(var), 
Enhancer of zeste, Trithorax) domain‑containing protein 
following an in silico search (9,10). SETDB1 helps regulate 
the transcriptional repression of euchromatin and plays a 
central role in the early development of embryonic stem cells 
by repressing a subset of genes encoding for developmental 
regulators (11). Moreover, SETDB1 is a recognized oncogene 
in many types of cancers including melanoma  (12), lung 
cancer (13‑15), glioma (16), hepatocellular carcinoma (17‑20), 
breast  (21,22), urothelial carcinoma  (23) and prostate 
cancer (24). These observations support the hypothesis that 
aberrant histone methylation leads to the activation or repres-
sion of critical genes during tumorigenesis. However, little is 
known concerning the role of SETDB1 in nasopharyngeal 
carcinogenesis. In the present study, we first determined the 
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expression of SETDB1 in NPC and further explored its poten-
tial role in NPC progression.

Materials and methods

Tissue specimens. A tissue microarray block containing 
152  NPC samples and their clinic‑pathological informa-
tion was purchased from Shanghai Outdo Biotech Co., Ltd. 
(Shanghai, China). Paraffin‑embedded nasopharynx mucosal 
tissues, between January 2006 and December 2008, were 
collected for control study from the Department of Pathology 
at the Affiliated Hospital of Guangdong Medical University. 
None of the patients received radiotherapy or chemotherapy 
prior to biopsy. Informed consent was obtained in all cases, 
and protocols were approved by the Institutional Ethics 
Committee of the Affiliated Hospital of Guanddong Medical 
University.

Immunohistochemical staining. Using the EnVision Detection 
System, immunohistochemical staining assays were performed 
on tissue slides according to the manufacturer's protocol 
(Dako). In brief, slides were incubated with a SETDB1 primary 
antibody (1:100 dilution; cat. no. HPA018142; Sigma‑Aldrich, 
St.  Louis, MO, USA) overnight at 4˚C and washed with 
phosphate‑buffered saline (PBS). Next, the slides were treated 
with horseradish peroxidase‑conjugated secondary antibodies 
(ChemMateTM EnVision+ HRP; cat. no. GK500705; Gene Tech 
Co., Shanghai, China) before staining with diaminobenzidine 
and counterstaining with hematoxylin. Negative controls were 
routinely performed. All of the staining was evaluated and 
scored by two independent pathologists. The score was a sum 
of the percentage of positive‑stained cells (0, 0%; 1, 1‑10%; 
2, 11‑50%; 3, 56‑75%; and 4, 76‑100%) and the mean intensity 
of the staining (0, no staining; 1, weak staining; 2, moderate 
staining; and 3, strong staining). A score of ≤4 was considered 
as weak or negative SETDB1 protein expression, whereas a 
higher score was considered as overexpression.

Cell lines. The human NPC cell lines HONE1, SUNE1, 
CNE1, CNE2, 5‑8F and 6‑10B were obtained from the 
Cancer Institute, Southern Medical University (Guangzhou, 
China). These cell lines were maintained in RPMI‑1640 
medium (Gibco; Thermo Fisher Scientific, Inc., Waltham, 
MA, USA) supplemented with 10% heat‑inactivated fetal 
bovine serum (FBS) and 100 U ml‑1 of penicillin and strep-
tomycin (Gibco; Thermo Fisher Scientific, Inc.) at 37˚C in a 
humidified atmosphere containing 5% CO2. NP69 (immor-
talized normal human nasopharyngeal epithelial cell line) 
was purchased from the Department of Physiology, Jinan 
University (Guangzhou, China), and grown in defined kera-
tinocyte‑serum‑free medium supplemented with epidermal 
growth factor (EGF; Invitrogen; Thermo Fisher Scientific, 
Inc.).

RT‑qPCR. Total RNA was extracted using TRIzol reagent 
(Invitrogen; Thermo Fisher Scientific, Inc.). Reverse transcrip-
tion was performed with 1 µg gDNA‑Eraser‑treated total RNA 
template, using Oligo dT and reverse transcriptase (Takara Bio, 
Inc., Otsu, Japan), according to the supplier's instructions. 
Quantitative PCR was performed with SYBR Premix Ex 

Taq (Takara Bio) using an Applied Biosystems 7500 Fast 
Real‑Time PCR System (Life Technologies; Thermo Fisher 
Scientific, Inc.). PCR primers included: SETDB1 sense 
(5'‑AAG​ACG​TAC​TCA​GGC​CAT​GTC​C‑3') and SETDB1 anti-
sense (5'‑GAC​CCA​AAT​GTC​GCA​GTC​AG‑3'); β‑actin sense 
(5'‑TAA​GAA​GCT​GCT​GTG​CTA​CG‑3') and β‑actin antisense 
(5'‑GAC​TCG​TCA​TAC​TCC​TGC​TT‑3'). SETDB1 was ampli-
fied by 35 cycles at 94˚C for 15 sec, 58˚C for 30 sec, and 68˚C 
for 2 min in order, which was followed by a 10‑min extension 
at 68˚C. The ΔΔ method was used to determine the relative 
levels of mRNA expression between the experimental samples 
and controls as previously described (25). The fold change in 
gene expression was calculated as 2‑ΔΔCq. PCR products were 
electrophoresed on 1.2% agarose gel containing ethidium 
bromide and visualized by UV‑induced fluorescence.

Western blotting. Cell pellets were lysed on ice in RIPA buffer 
(1X PBS, 1% NP‑40, 0.1% SDS, 5 mM EDTA, 0.5% sodium 
deoxycholate and 1 mM sodium orthovanadate) with protease 
inhibitors. Protein extracts were quantified using a bicincho-
ninic acid (BCA) protein assay (Nanjing KeyGen Biotech, 
Co., Ltd., Nanjing, China), separated by 6% SDS‑PAGE 
and analyzed by immunoblotting using primary antibodies 
specific for human SETDB1 (1:800 dilution; cat. no. ab107225; 
Abcam, Cambridge, UK), human β‑actin (1:1,000 dilution; 
cat. no. 4970; Cell Signaling Technology, Inc., Danvers, MA, 
USA) and affinity‑purified goat anti‑rabbit/mouse secondary 
antibody (1:2,000 dilution; cat.  nos.  7074 and  7076; Cell 
Signaling Technology, Inc.).

Stable transfection regulates SETDB1 expression. The 
SETDB1 full coding sequence was cloned into the pGLV5 
lentiviral expression vector. Verified SETDB1 targeting short 
hairpin RNA (shRNA) sequences (GCA​TGC​GAA​TTC​TGG​
GCA​AGA) were cloned into the pGLV3 vectors. Non‑target 
control shRNA (TTC​TCC​GAA​CGT​GTC​ACG​TTT​C) was 
included as a negative control. The regenerated plasmid and 
its negative control were respectively transfected into 293FT 
cells using Lipofectamine 2000 (Invitrogen; Thermo Fisher 
Scientific, Inc.) following the manufacturer's instructions. The 
viral supernatants were harvested, filtered, and the virus titer 
was determined. Lentiviruses that contained the SETDB1 
shRNA and the negative control vector were stably infected 
into the NPC cell line 5‑8F, while those containing the 
exogenous SETDB1 coding sequence were infected into the 
CNE1 cell line. Flow cytometry assays were used to sort stable 
integrants. Both RT‑PCR and western blot analysis confirmed 
SETDB1 expression.

Cell viability assay. The target cells were seeded in 96‑well 
plates at a density of 100 cells/well in 0.1 ml media. Following 
an overnight incubation, 10 ml of Cell Counting Kit 8 (CCK‑8; 
Dojundo Laboratories, Kumamoto, Japan) was mixed with 
100 ml of RPMI‑1640 (Gibco; Thermo Fisher Scientific, Inc.) 
and added to each well. The mixture was incubated at 37˚C for 
1.5 h before measuring the absorbance at 450 nm over the next 
96 h. All experiments were performed in triplicate.

Cell cycle analysis. The cells cycle was analyzed as previously 
described (26).
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Transwell assays. Cell migration and invasion ability was 
assessed in 24‑well Transwell inserts (8.0‑µm pore size; 
Corning Inc., Corning, NY, USA). For the migration assay, 
200 µl of serum‑free medium containing 1x105 target cells was 
added to the top chambers, while the lower chambers were 
filled with 500 µl complete RPMI‑1640 medium containing 
10% FBS. Minor changes were implemented for the cell inva-
sion assay; the Transwell inserts were pre‑coated with diluted 
Matrigel (Sigma‑Aldrich; Merck KGaA) and 3x105 cells were 
added to the top chambers. After 18‑24 h of incubation, the 
cells that had migrated or invaded to the undersurface of the 
membrane were fixed in 100% methanol and stained with 
0.1% crystal violet. Cells in five random fields were visualized 
and counted under a microscope (Olympus CX41; Olympus 
Corp., Tokyo, Japan).

Statistical analysis. SPSS 13.0 software (SPSS, Inc., Chicago, 
IL, USA) was used for the statistical analysis. Survival curves 
were plotted following the Kaplan‑Meier method and compared 
using the log‑rank test. The significance of various variables 
for survival was analyzed by the Cox proportional hazards 
model (Enter model). The significance of SETDB1 expression 
and the clinic pathological characteristics was evaluated by the 
χ2 test. Differences between groups were analyzed by one‑way 
analysis of variance with Tukey's post hoc test. Multiple‑factors 
repetitive measurement was performed by variance analysis. 
P<0.05 was considered to indicate a statistically significant 
result.

Results

SETDB1 is frequently amplified in human NPC. To explore 
the correlation of SETDB1 expression with human NPC, we 
detected SETDB1 protein expression in 152 paraffin‑embedded 
samples. As shown in Fig.  1A, SETDB1 showed positive 
nuclear staining in NPC. One hundred and twenty‑six out 
of 152 (82.9%) patients exhibited SETDB1 amplification. 
Overexpression of SETDB1 protein was detected in 70 of the 
126 (55.6%) NPC tissues, as compared to only 8 of 39 (20.51%) 
nasopharynx mucosal tissues (Fig. 1B and C). The overexpres-
sion of SETDB1 protein was significantly different between 
NPC and non‑tumor samples (χ2=5.177, P=0.023).

Overexpression of SETDB1 was indicative of poor survival for 
NPC patients. To investigate the prognostic value of SETDB1 
for NPC, we compared the overall survival of patients with high 
and low SETDB1 protein expression. Kaplan‑Meier analysis 
indicated that the median survival of high SETDB1‑expressing 
patients was 49.1 and 69.6 months for low SETDB1‑expressing 
patients. Overexpression of SETDB1 was significantly 
correlated with a poorer 5‑year survival rate of NPC patients 
(P=0.001, hazard ratio=0.442). Kaplan‑Meier survival curves 
were also significantly different for the low and high SETDB1 
expression patients (P<0.001, log‑rank test) (Fig. 1D).

Correlation between SETDB1 expression and clinicopatho‑
logical parameters. To determine whether SETDB1 expression 

Figure 1. Expression analysis of SETDB1 protein in tissues by immunohistochemistry and Kaplan‑Meier plot of overall survival rate in patients with NPC. 
(A) Negative and positive expression of SETDB1 in representative NPC samples. Original magnifications, x40 (upper panel), x400 (lower panel). (B) SETDB1 
staining of nasopharynx mucosal tissues (labeled NT). Original magnifications, x100 (upper panel), x400 (lower panel). (C) The staining score of immunohis-
tochemical for NT (n=39) and NPC tissues (n=152), respectively. (D) Kaplan‑Meier analysis of overall survival duration in all patients according to SETDB1 
expression. *P<0.05.
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could act as an independent prognostic factor for NPC, univar-
iate and multivariate analyses were applied. Results indicated 
that SETDB1 protein expression was significantly related to 
overall survival and was an independent prognostic factor in 
NPC patients (Table II). The relationship between the SETDB1 
expression and the clinicopathological characteristics was also 
examined. As summarized in Table I, no significant correla-
tions were found between SETDB1 expression and any of the 
assessed clincopathological variables, with the exception of N 
classification (P=0.035, χ2=8.623).

Expression of SETDB1 in NPC cell lines. To detect the SETDB1 
expression patterns in NPC cell lines, RT‑PCR and western 
blot analyses were performed. All six human NPC cell lines 
exhibited higher SETDB1 mRNA expression levels compared 
to the immortalized normal human nasopharyngeal epithelial 
cell line NP69 (Fig. 2). Western blot analysis confirmed that 
SETDB1 protein could be detected in all NPC cell lines but 
not in NP69 cells. Taken together the data suggest a potential 
role for SETDB1 in NPC tumorigenesis.

Alteration of SETDB1 expression affects the proliferation 
ability of NPC cells in vitro. To explore the possible impact 

Figure 2. Expression pattern of SETDB1 in NPC cell lines and normal human 
nasopharyngeal epithelial cell line NP69 was analyzed by (A) western blot 
analysis and (B) RT‑PCR.

Table I. Correlation between the clinicopathological variables and the expression of SETDB1 protein.

	 SETDB1 expression
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristics	 n	 Low	 High	 χ2	 P‑value

All cases	 152	 82	 70
Sex				    0.046	 0.831
  Male	 112	 61	 51
  Female	 40	 21	 19
Age (years)				    0.062	 0.803
  <50	 82	 45	 37
  ≥50	 70	 37	 33
T classification				    5.490	 0.139
  T0‑1	 12	 9	 3
  T2	 63	 32	 31
  T3	 36	 23	 13
  T4	 41	 18	 23
N classification				    8.623	 0.035
  N0	 47	 27	 20
  N1	 77	 41	 35
  N2	 22	 13	 9
  N3	 6	 0	 7
Distant metastasis				    2.398	 0.121
  Yes	 5	 1	 4
  No	 147	 81	 66
Clinical stage				    0.033	 0.855
  I‑II	 62	 34	 28
  III‑IV	 90	 48	 42

Bold print indicates significant difference at P<0.05.
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of altered SETDB1 expression on the biological behavior 
of NPC, two cell lines with either SETDB1 knockdown 
(5‑8F/sh‑SETDB1) or overexpression (CNE1/LV‑SETDB1) 

were constructed. Alteration of SETDB1 mRNA and protein 
expression of these two stable cell lines was confirmed by 
RT‑PCR and western blot analysis (Fig. 3). Cell proliferation 

Table II. Summary of overall survival analysis by univariate and multivariate COX regression analyses.

	 Univariate analysis	 Multivariate analysis
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ 
Parameters	 P‑value	 HR	 95% CI	 P‑value	 HR	 95% CI

Age (years)
  ≥50 vs. <50	 0.083	 1.539	 0.945‑2.507
Sex
  Male vs. female	 0.006	 0.376	 0.186‑0.760	 0.070	 1.946	 0.947‑4.001
T classification
  T0‑2 vs. T3‑4	 0.006	 0.489	 0.294‑0.814	 0.221	 0.640	 0.314‑1.308
N classification
  N0 vs. N1‑3	 0.037	 0.532	 0.294‑0.961	 0.175	 1.531	 0.828‑2.833
M classification
  N0 vs. M1	 0.000	 0.116	 0.045‑0.302	 0.001	 5.606	 2.086‑15.064
Clinical stage
  I‑II vs. III‑IV	 0.000	 0.301	 0.166‑0.544	 0.002	 3.900	 1.676‑9.077
SETDB1 expression
  High vs. low	 0.001	 0.442	 0.269‑0.727	 0.001	 0.438	 0.264‑0.728

Bold print indicates P<0.05. HR, hazard ratio; CI, confidence interval.

Figure 3. Detection of SETDB1 expression on mRNA and protein levels in transfected cell lines by qRT‑PCR and western blot analysis. (A) SETDB1 
mRNA/protein expression levels in CNE1 cells transfected with LV‑SETDB1 were higher than controls. (B) Both SETDB1 mRNA and protein were signifi-
cantly reduced in 5‑8F cells transfected with shSETDB1. *P<0.05 compared with both the parental and NC groups.
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was analyzed using CCK‑8. Results showed that parental 
wild‑type (WT) CNE1 cells had a similar growth rate to nega-
tive controls over a 4 day observation period. On day 4, the 
growth rate of CNE1/LV‑SETDB1 had become significantly 
more rapid than that of the WT and negative control cell 
lines (Fig. 4A). Consistent with these results, flow cytometric 
analysis showed an increased number of cells in the G1 phase 
and a decreased cell percentage in the S phase of CNE1 cells 
with increased SETDB1 expression (Fig. 4B). As expected, 
contrasting results were observed with the 5‑8F cell line with 
knocked down SETDB1 expression. Together, the data imply 
that SETDB1 may play a crucial role in the regulation of NPC 
cell proliferation.

Alteration of SETDB1 expression affects migration and inva‑
sion ability of NPC cells in vitro. We next focused on detecting 
whether SETDB1 affects cell migration and invasion ability 
of NPC cells in  vitro. The effect of SETDB1 overexpres-
sion or knockdown on cell migration capacity was tested 
with a Transwell assay. As shown in Fig. 5A, cell migration 
increased by nearly 100% in the SETDB1 overexpression 
group compared with the WT and negative control cells. 
Accordingly, cell migration was significantly decreased in the 

SETDB1‑knockdown cells. Using a Matrigel invasion assay, 
we observed that the number of cells able to penetrate the 
Matrigel was 2‑fold higher in CNE1/LV‑SETDB1 cells than 
that noted in the controls. In contrast, the invasion ability of 
5‑8F/sh‑SETDB1 cells exhibiting stable SETDB1 knockdown 
was <0.5‑fold vs. the controls (Fig. 5B). The data showed that 
SETDB1 overexpression or knockdown could respectively 
promote or attenuate the migration and invasion of NPC cells 
in vitro. These findings indicated that the migration and inva-
sion ability of NPC cells could be correlated with the SETDB1 
expression.

Discussion

NPC is a malignant tumor derived from nasopharyngeal 
epithelial cells. It is widely accepted that NPC is a compli-
cated disease associated with multiple factors including 
genetics (27,28), Epstein‑Barr virus infection (29‑31) and the 
environment (32). Thus far, researchers have mainly focused 
on improving our understanding of NPC pathogenesis (33‑36). 
However, we still need further insight into the underlying 
molecular genetics of NPC, which would enable future tailored 
patient prognostication and treatment strategies. SETDB1, a 

Figure 4. Effect of SETDB1 on cell proliferation and cell cycle distribution of the CNE1 and 5‑8F cells following transfection. (A) CCK‑8 assay was used to 
investigate the proliferation ability of NPC cells after SETDB1 was knocked down or upregulated. *P<0.001. (B) Flow cytometric analysis was performed to 
detect the cell cycle distribution of the different cells. *P<0.05.
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histone lysine methyltransferase, plays an important role in 
methylation and gene silencing (37,38). Recent studies indicate 
that SETDB1 is markedly increased in various types of human 
cancer, including melanoma, lung cancer, hepatocellular 
carcinoma, breast, urothelial carcinoma and prostate cancer, 
contributing to enhanced tumor growth and metastasis. Hence, 
SETDB1 is a promising therapeutic target for cancer (39‑41). 
This study furthered the understanding of SETDB1 and 
explored its potential role in tumorigenesis and NPC.

To the best of our knowledge, the study presented herein 
is the first to examine SETDB1 expression by immunohis-
tochemical staining of well‑annotated NPC samples. We 
observed that SETDB1 is frequently amplified in human NPC 
tissues, with 126 out of 152 NPC patients exhibiting SETDB1 
amplification. The rate of overexpression of SETDB1 protein 
in tumor samples was higher than that noted in nasopharynx 
mucosal tissues  (55.6 vs. 20.51%, P<0.05). Kaplan‑Meier 
survival analysis revealed a significant correlation between 
SETDB1 expression and patient survival where the higher the 
expression of SETDB1, the shorter the survival time was for 
NPC patients. This result is in agreement with previous obser-
vations of high SETDB1 expression levels in various cancer 
tissues, which demonstrated that SETDB1 overexpression can 
be linked to a poor prognosis of NPC patients. Furthermore, 
the association between SETDB1 expression and NPC clini-
copathologic variables was also examined. Overexpression 
of SETDB1 was found to be significantly associated with 
N classification. Consistent with its expression pattern in 
tissues, SETDB1 expression was higher in 6 different NPC 
cell lines compared with the normal human nasopharyngeal 
epithelial cell line NP69. These results confirmed the clinical 
significance of SETDB1 as a biomarker for NPC prognosis 
and the close relationship between SETDB1 expression and 
tumorigenesis.

The role of SETDB1 in promoting tumor progres-
sion has been investigated in a previous study. A study by 
Spyropoulou et al (16) demonstrated that SETDB1 knockdown 
by siRNA considerably reduced proliferation, migration and 
clonogenic ability, and induced apoptosis in glioma cell lines. 
Olcina et al (42) furthermore reported that increased H3K9 
methylation by SETDB1 is observed along with APAK (ATM 
and p53‑associated KZNF protein) repression in hypoxic 
conditions, which was speculated to improve prognosis in 
colorectal cancer cases. According to Zhang et al (22) miR‑7 
inhibited cancer metastasis and inversed epithelial‑mesen-
chymal transition of human breast cancer stem cell via directly 
diminishing oncogenic SETDB1 expression. Additionally, 
Wong et al (43) revealed that SETDB1 expression was mark-
edly increased in liver cancer patients, due to activating factors 
at the chromosomal, transcriptional and post‑transcriptional 
levels. Our preliminary work identified a protein‑protein 
interaction between SETDB1 and T cell lymphoma invasion 
and metastasis 1 (Tiam1) in hepatocellular carcinoma (HCC) 
according to yeast two‑hybrid, which was confirmed by GST 
pull down and crosslink immunoprecipitation assays. We 
also revealed that the expression of SETDB1 was frequently 
upregulated in HCC tissues and that this was positively 
correlated with Tiam1, resulting in HCC progression (data not 
shown). Riviere and colleagues (44) showed that HBx relieves 
chromatin‑mediated transcriptional repression of hepatitis B 
viral cccDNA involving SETDB1 histone methyltransferase. 
Thus, SETDB1 was considered to be a new promising target in 
HCC therapy. Moreover, SETDB1 is predicted to be involved 
in dedifferentiation such as the development of induced plurip-
otent stem cells or in tumorigenesis which involves conversion 
of somatic cells to cells with a more plastic phenotype (11,45).

There is increasing evidence that supports the role of 
SETDB1 in inducing invasion and metastasis in a wide range 

Figure 5. Transwell assay showing that aberrant expression of SETDB1 in NPC cells affects their migration (A) and invasion (B) abilities. *P<0.05.
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of cancers. There are, however, no reports on SETDB1 and 
NPC, hence we used the retroviral gene transfer method to 
alter the expression of endogenous SETDB1 in NPC cells. 
The 5‑8F, a high metastatic potential NPC cell line, was 
genetically recombined to knock down endogenous SETDB1, 
while a CNE1 cell line was used to overexpress SETDB1. By 
knocking down SETDB1 expression we observed suppres-
sion of cell proliferation, migration and invasion in vitro, 
and vice versa for SETDB1 overexpression. Our data were 
therefore in agreement with previous findings for SETDB1 in 
other cancers and confirmed its important role in promoting 
tumorigenesis.

In summary, the study presented herein identified an 
association between SETDB1 expression and NPC. In order 
to improve our understanding of the mechanism of carcino-
genesis and tumor progression in patients with NPC, future 
research will require a larger set of samples and samples of 
different pathological types as well as molecular, cellular and 
animal model studies. As a potential biomarker for NPC it is 
imperative to further analyze the predictive power of SETDB1 
expression in future studies.
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