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Introduction: Antidifferentiation noncoding RNA (ANCR) is a newly identified long
noncoding RNA, which is reported to function as an oncogene in multiple human cancers.
However, its function in nasopharyngeal carcinoma (NPC) and underlying mechanism are
still unclear.

Materials and methods: We explored the expression of ANCR in NPC tissues and cells by
real-time PCR and analyzed the relationship between ANCR expression and clinicopathologi-
cal characteristics of NPC patients by Pearson’s chi-squared test. Then we inhibited ANCR
expression in NPC cells using siRNAs and evaluated the effect of ANCR expression on cell
proliferation, colony formation, and radiosensitivity by cell counting kit-8 assay and colony
formation assay. We used RT-PCR and Western blot analyses to search target genes of ANCR.
Also, we used RNA immunoprecipitation (RIP) assay and chromatin immunoprecipitation assay
to study the molecular mechanism in this regulation.

Results: We found that ANCR was upregulated in NPC tissues and cells. ANCR expression
was significantly correlated with tumor size and TNM stage. Further, ANCR knockdown
inhibited NPC cell growth and radiation resistance. Mechanistically, we found that PTEN was
upregulated in ANCR knockdown NPC cells. In addition, RIP assay indicated that EZH2, the
oncogenic histone methyltransferase of polycomb repressive complex 2, interacted with ANCR
in NPC cells. More importantly, the binding of EZH2 and deposition of relevant negative histone
marker H3K27me3 on PTEN promoter depended on ANCR expression.

Conclusion: ANCR expression is upregulated in NPC and promotes NPC growth and radiation
resistance through an epigenetic regulation of PTEN expression.

Keywords: antidifferentiation noncoding RNA, nasopharyngeal carcinoma, phosphatase and
tensin homolog, growth, radiation resistance

Introduction

Nasopharyngeal carcinoma (NPC), originated from the mucosal epithelial cells of the
nasopharynx, causes 50,000 deaths each year in the world and most of these patients
are from Southern China and Southeast Asia. The incidence of NPC is considered to be
associated with Epstein—Barr virus infection, hereditary and environmental factors.!?
Currently, radiotherapy is the main therapeutic method for NPC patients.* However,
the 5-year survival rate of patients is still not ideal as the radiation resistance is a severe
problem in treatment of advanced NPC.? Thus, it is of great significance to explore
the molecular mechanisms in NPC progression and radiation resistance, which may
provide novel therapeutic targets for NPC.
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Long noncoding RNAs (IncRNAs) are defined as a type
of nonprotein coding transcripts with over 200 nucleotides.
Recently, thousands of IncRNAs have been identified, and
numerous studies have demonstrated that IncRNAs play
vital roles in physiological and pathological processes.**¢
Antidifferentiation noncoding RNA (ANCR) was first
identified as an IncRNA, which was required for suppression of
progenitor cell differentiation.” After that, several studies have
revealed that ANCR was involved in tumorigenesis and pro-
gression. For instance, ANCR can increase the stemness fea-
tures of hepatocellular carcinoma cells by regulating 3-catenin
expression.® Moreover, ANCR is reported to promote migra-
tion and invasion of gastric cancer cells.” In addition, the
increased expression of ANCR is found to be associated with
advanced tumor progression and poor prognosis in colorectal
cancer patients.'® However, the biological function and sig-
nificance of ANCR in NPC have not been reported.

In this study, we explored the potential role of ANCR
in NPC progression. We found that ANCR expression was
remarkably elevated in NPC tissues and cell lines. Moreover,
the proliferation rate and resistance to radiation of NPC cells
were suppressed when ANCR expression was knocked down.
In addition, our result suggested that ANCR may repress phos-
phatase and tensin homolog (PTEN) expression synergistically
with enhancer of zeste homolog 2 (EZH2), which is respon-
sible for trimethylation of histone H3 lysine 27 (H3K27me3).
Our study revealed the biological function and mechanism
of ANCR in NPC progression and characterized ANCR as a
potential biomarker and therapeutic target for NPC.

Materials and methods

Tissue sample collection

A total of 30 samples of NPC tissues and corresponding
normal tissues were obtained from patients after complete
or partial surgical resection at Zhangjiagang First People’s
Hospital, during 2015-2017. No preoperative chemotherapy
or radiotherapy treatment had been conducted in these patients
before the operation. All specimens were immediately snap
frozen in liquid nitrogen, and stored at —80°C until RNA
extraction. The study was approved by the Scientific and
Ethical Committee of Zhangjiagang First People’s Hospital
and Institute, P.R. China. Written informed consent was
obtained from all patients, and this procedure was conducted
in accordance with the Declaration of Helsinki.

Cell culture

The human NPC cell lines (CNE1, CNE2, SUNE1 C666-1,
HONE]1, and HNE1) and human normal nasopharyngeal
epithelial NP-69 cells were obtained from Shanghai Institutes

for Biological Sciences Cell Resource Center. The cells
were cultured in DMEM (Invitrogen, Carlsbad, CA, USA)
containing 10% FBS (Invitrogen) and 1% (v/v) penicillin—
streptomycin. All the cells were incubated at 37°C in a
humidified air atmosphere containing 5% CO,.

Vector construction and cell transfection
For overexpressing EZH2, the full-length sequence with a
FLAG tag at the N terminal was cloned into plasmid pcDNA3.1*
at BamH I and Xho I sites. The primers were 5-CGGGATCC
GACTACAAGGACGACGACGACAAGATGGGCCAGAC
TGGGAAGAA-3’ (forward) and 5-CCCTCGAGTCAAGG
GATTTCCATTTCTC-3’ (reverse). The siRNAs of ANCR
were shown as below: 5-GCCATTGAAGCTGGAATGT-3’
and 5-GGCCAAATATGCGTACTAA-3’ (RiboBio Co. Ltd,
Guangzhou, P.R. China). The negative control (NC) siRNA
(5-TTCTCCGAACGTGTCACGT-3’) was used as a nega-
tive control. All small molecules were transfected into cells
by Lipofectamine 2000 (Invitrogen) according to the manu-
facturer’s instructions. Transfection efficiency was measured
48 hours later.

Cell proliferation assay and colony

formation assay

The cell proliferation rate was measured via the cell count-
ing kit-8 (CCK-8) assay. NPC cells transfected with ANCR
siRNAs or NC siRNA were seeded into 96-well plates
(3,000 cells/well), cultured at daily intervals for 5 days, and
then incubated with CCK-8 at 37°C for 2 hours. Optical den-
sity was determined at a wavelength of 450 nm using EnVi-
sion (PerkinElmer Inc., Waltham, MA, USA). After a 2-week
incubation with 1,000 cells/well in 6-well plates, colony
formation was observed by staining cells with 0.1% crystal
violet (Sangon Biotech Co. Ltd, Shanghai, P.R. China).

Tumor xenografts in nude mice

All animal care and handling procedures were performed in
accordance with the National Institutes of Health’s Guide for
the Care and Use of Laboratory Animals and were approved
by the Institutional Animal Care and Use Committee of
Zhangjiagang First People’s Hospital, P.R. China. For these
studies, 6-8 week old female nude mice were purchased from
the Model Animal Research Center of Nanjing University.
5%106 SUNE-1 cells in 100 puL of PBS: matrigel (9:1, v/v)
were injected subcutaneously into each flank of nude mice
(five mice per group). Tumor growth was evaluated every 4
days. The tumor volume was determined by measuring maxi-
mum (L) and minimum (W) length of the tumor using a slide
caliper and calculated as /2LW2. Mice were euthanized at day
28, and tumors were collected, weighed, and analyzed.
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RNA isolation and quantitative RT-PCR
Total RNA from tissues and cells was extracted using TRI-
zol reagent (Invitrogen, Carlsbad, CA, USA). cDNAs were
synthesized with a HiScript first Strand cDNA Synthesis
kit (VAzyme Biotech, Nanjing, P.R. China). The FastStart
Universal SYBR Green Master (Vazyme Biotech) was used
for quantitative real-time PCR (qRT-PCR) according to the
manufacturer’s instructions to measure the expression level
of certain genes. Primers: p16, 5~ ATGGAGCCTTCGGCT
GACT-3' (forward), 5-GTAACTATTCGGTGCGTTGGG-3
(reverse), p21, 5-TGTCCGTCAGAACCCATGC-3’ (for-
ward), 5'-AAAGTCGAAGTTCCATCGCTC-3" (reverse),
p27, 5"-TAATTGGGGCTCCGGCTAACT-3" (for-
ward), 5’-TGCAGGTCGCTTCCTTATTCC-3’ (reverse),
PTEN, 5'-TTTGAAGACCATAACCCACCAC-3’
(forward), 5'-ATTACACCAGTTCGTCCCTT
TC-3’ (reverse), p57, 5-GCGGCGATCAAGAAGCTGT-3’
(forward), 5'-GCTTGGCGAAGAAATCGGAGA-3’
(reverse), p53 5'-GAGGTTGGCTCTGACTGTA
CC-3’ (forward), 5’-TCCGTCCCAGTAGATTACCAC-3’
(reverse).

Western blot assay

Proteins were extracted from cells using RIPA buf-
fer (Solarbio Science & Technology Co. Ltd., Beijing,
P.R. China). Protein samples were separated through SDS-
PAGE and transferred onto 0.22 um PVDF membranes
(EMD Millipore, Billerica, MA, USA). The membranes
were blocked for 1 hour with 5% skim milk at room
temperature. The primary antibody was incubated over
night at 4°C, followed by incubation with a horseradish
peroxidase-conjugated secondary antibody for 1 hour at room
temperature. Immunoreactivity was visualized with enhanced
chemiluminescence-chemiluminescent kit (Thermo Fisher
Scientific, Waltham, MA, USA). Antibodies used were:
PTEN (Abcam, Cambridge, UK, ab32199), GAPDH (MBL,
Japan, M171-3), FLAG (Sigma, USA, F3156), EZH2
(Abcam, ab191250), and H3K27me3 (Abcam, ab6002).

RNA immunoprecipitation (RIP) assay

RIP assay was performed using the EZ-Magna RIP RNA-
Binding Protein Immunoprecipitation kit (Millipore). A total
of 2x107 cells were harvested and lysed in 100 pL lysis buffer
requiring for one RIP reaction. Five micrograms of FLAG
antibody (Sigma, USA) and corresponding IgG were added
into cell lysate and incubated with rotation overnight at 4°C.
The immunoprecipitated RNA was purified using TRIzol
regent and analyzed with qRT-PCR.

Chromatin immunoprecipitation

(ChIP) assay

ChIP assays were performed with SUNE-1 cells using
SimpleChIP® Plus Sonication Chromatin IP kit (Cell Sig-
naling Technology, Danvers, MA, USA) according to the
manufacturer’s instructions. Normal rabbit IgG served as
the control. ChIP samples were analyzed by qRT-PCR
using the FastStart Universal SYBR Green Master (Vazyme
Biotech). The percentage of ChIP DNA was calculated
relative to the input DNA from primer-specific standard
curves. The primer sequences of PTEN promoter for
ChIP are 5-GGAGGCAGCCGTTCGGAGGATTATT-3’
(forward), 5"-GGAAATGGCTCTGGACTTGGC
GGTA-3’ (reverse) and 3’'UTR region primer sequences
are 5"-TCCTGGATGACCTTTGACATAC-3’ (for-
ward), 5-TCCAGTATGCCAACTTTGGTT-3" (reverse).
Antibodies used were: EZH2 (Abcam, ab191250),
H3K27me3 (Abcam, ab6002), RNA polymerase II (RNA
polll) (Millipore, 05-623), and H3K4me3 (Abcam,
ab8580).

Statistical analysis

All results were expressed as mean+SD from multiple inde-
pendent experiments. The Student’s 7-test was used to derive
the significance of the differences between mean values.
Data analysis was performed with the statistical program
GraphPad Prism. A value of P<<0.05 was considered to
indicate a statistically significant result.

Results
ANCR is highly expressed in NPC tissues

and cell lines

To explore the biological function of IncRNA ANCR in NPC,
we first examined the mRNA level of ANCR in NPC tissues
and corresponding adjacent normal tissues from 30 patients
using JRT-PCR. The expression of ANCR was significantly
upregulated in NPC tissues (Figure 1A). We then analyzed
the relationship between ANCR expression and the clinico-
pathological features. Notably, ANCR expression correlated
with tumor size and TNM stage (Table 1). Further, we also
examined ANCR expression in normal nasopharyngeal
epithelial NP-69 cells and NPC cells, and consistently we
found that ANCR was upregulated in six NPC cell lines,
including CNE-1, CNE-2, SUNE-1, C666-1, HONE-1,
and HNE-1 cells, compared with NP-69 cells (Figure 1B).
Taken together, our data indicate that ANCR expression was
upregulated in NPC tissues and cell lines and was associated
with poor prognosis.
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Figure | ANCR is highly expressed in NPC tissues and cell lines.
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Notes: (A) LncRNA ANCR relative mRNA expression normalized to GAPDH was analyzed by qRT-PCR in NPC tissues (tumor) compared to normal tissues (normal)
(n=30). (B) Relative mRNA level of ANCR in six NPC cell lines (CNE-I, CNE2, SUNE-I, C666-1, HONE-1, and HNE-1) and normal nasopharyngeal epithelial NP-69 cells
was analyzed by qRT-PCR. Data were meantSD of three independent experiments; Student’s t-test, *P<<0.05 compared with normal NP69 cells.

Abbreviations: ANCR, antidifferentiation noncoding RNA; IncRNA, long noncoding RNA; NPC, nasopharyngeal carcinoma; gqRT-PCR, quantitative real-time PCR.

ANCR knockdown inhibits NPC cell

growth and radiation resistance

To determine the effect of ANCR in NPC progression, we
knocked down ANCR expression in NPC cell lines SUNE-1
and HONE-1 using small interference RNAs targeting ANCR
(siANCRI and siANCR2). qRT-PCR results indicated that
ANCR expressions were significantly reduced in these
cells transfected with siANCR compared with NC control
cells (Figure 2A and B). We found that ANCR knockdown

Table | Clinicopathological characteristics of ANCR expression
in NPC patients

Features Number | ANCR mRNA level | P-value
(meanzSD)
30

Gender
Male 17 1.704£1.172 0.8873
Female 13 1.765+1.082

Age, years
=60 23 1.694+1.060 0.7600
<60 7 1.850£1.345

Tumor size
=5cm 16 2.138+1.174 0.0267
<5cm 14 1.207+0.890

Lymph node status
NO 18 1.825+1.086 0.5910
NI-3 12 1.588+1.190

Distant metastasis
MO 28 1.686x1.113 0.4415
MI 2 2.350+1.250

TNM stage
-1l 13 2.236%1.171 0.004
I} 17 1.069+0.637

Abbreviations: ANCR, antidifferentiation noncoding RNA; NPC, nasopharyngeal
carcinoma.

significantly impaired the growth of SUNE-1 and HONE-1
cells (Figure 2C and D). Additionally, colony formation
assay suggested that ANCR knockdown led to a significant
reduction in colony numbers compared with NC control cells
(Figure 2E). To examine whether ANCRs have an impact
on radiosensitivity, we exposed SUNE-1 and HONE-1 cells
transfected with NC or siANCRs to the indicated doses
of irradiation (0, 2, 4, 6, 8 Gy). The results suggested that
ANCR knockdown enhanced radiosensitivity of NPC cells
(Figure 2F and G). Thus, these results indicate that ANCR
is crucial for NPC cell growth and radiosensitivity.

ANCR knockdown inhibits NPC cell

proliferation in vivo

A tumor xenograft model was used to assess the effect of
ANCR on tumor growth in vivo. ANCR knockdown SUNE-1
cells and NC SUNE-1 cells were subcutaneously injected into
the different flanks of nude mice for 4 weeks. As shown in
Figure 3, a marked reduction in tumor volume and weight
in the siANCR1 groups was observed compared with that of
NC group. These data indicate that ANCR promotes NPC
cell proliferation in vivo.

ANCR suppresses PTEN expression
in NPC

We next investigated potential mechanisms by which
ANCR knockdown impaired proliferation and enhanced
radiosensitivity of NPC cells. We analyzed the expression
of a series of proliferation-related genes, including p16, p21,
p27, p57, PTEN, and p53 in SUNE-1 cells by qRT-PCR.
We found that the expression of PTEN, a famous tumor
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Figure 2 ANCR knockdown inhibits NPC cell growth and radiation resistance.

Notes: (A, B) Relative mRNA level of ANCR was detected in transfected SUNE-I and HONE-1 cell lines. (C, D) Cell viability was measured by CCK-8 assay. (E) Cell clone
formation ability was detected by colony formation assay. (F, G) Colony formation assay was also used to measure colony survival rate 2 weeks after transfected SUNE-|
and HONE-| cell lines being exposed to the indicated single doses of irradiation (0, 2, 4, 6, or 8 Gy). Data were meantSD of three independent experiments; Student’s t-test,
*P<0.05 compared with indicated controls.

Abbreviations: ANCR, antidifferentiation noncoding RNA; CCK-8, cell counting kit-8; NPC, nasopharyngeal carcinoma.
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Figure 3 ANCR knockdown inhibits NPC cell proliferation in vivo.

Notes: (A) Growth of NC SUNE-1 cells and siANCR | SUNE-I cells in nude mice (n=5). (B) Dissected tumors at day 28 (n=>5), scale bar=I cm. (C) Mean volume of tumors
at indicated days after subcutaneous injection (*P<<0.05). (D) Average tumor weight of xenograft tumors dissected at day 28 (*P<<0.05).
Abbreviations: ANCR, antidifferentiation noncoding RNA; NPC, nasopharyngeal carcinoma.

suppressor, was greatly increased in ANCR knockdown
SUNE-1 cells compared with NC control cell (Figure 4A).
Then we preformed Western blot analysis to confirm this
effect of ANCR on PTEN expression at the protein level.
The results suggested that PTEN expression levels were
increased in ANCR knockdown cells (Figure 4B and C).
Further, qRT-PCR data in NPC tissues exhibited a significant
inverse correlation between ANCR and PTEN mRNA levels
(Figure 4D). These results suggest that ANCR suppresses
PTEN expression in NPC cells.

ANCR-mediated PTEN silencing depends
on EZH2

LncRNA can function as molecular scaffold to help epi-
genetic enzymes to bind on promoters of target genes.’
It was reported that ANCR interacted with enhancer of
EZH2, a core component of polycomb repressive complex 2
(PRC2), which catalyzes trimethylation of H3K27me3 and
leads to subsequent gene silencing.!'? To investigate their

interaction in NPC cells, we did RIP assay in FLAG-tagged
EZH2 overexpressed SUNE-1 cells. As shown in Figure 5A,
FLAG-EZH2 was detected in the immunoprecipitates
using Western blot assay, and ANCR was also detected
by qRT-PCR. Then, to explore the potential mechanism
of ANCR and EZH2 in PTEN regulation, we did (ChIP)
assay using SUNE-1 cells transfected with NC or siANCRI.
The result suggested that ANCR knockdown resulted in
decreased EZH2 binding and H3K27me3 enrichment on
PTEN promoter. In addition, we found that RNA polll
binding and active histone marker H3K4me3 level was
increased on PTEN promoter in ANCR knockdown cells.
This result was consistent with activated PTEN expression
(Figure 5B). Thus, it is believed that ANCR is required
for EZH2 binding on PTEN promoter. It was reported that
ANCR can regulate EZH2 expression and degradation. !>
To examine this possibility in NPC cells, we used West-
ern blot to check the protein level of EZH2 and the result
showed that ANCR did not affect EZH2 expression in NPC
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Figure 4 ANCR suppresses PTEN expression in NPC.

ANCR mRNA level

Notes: (A) qRT-PCR analysis on mRNA expression levels of p16, p21, p27, p57, PTEN, p53 in SUNE-I cell lines transfected with siANCR compared to negative control cells.
(B, C) The protein expression levels of PTEN in transfected SUNE-1 and HONE-| cell lines were detected by Western blot assay. GAPDH served as loading control. (D)
Pearson’s correlation scatter plot of the H score of PTEN and ANCR in human NPC (n=30); r=—0.7167, P<<0.01. Data were meantSD of three independent experiments;

Student’s t-test, *P<<0.05 compared with indicated controls.

Abbreviations: ANCR, antidifferentiation noncoding RNA; NPC, nasopharyngeal carcinoma; qRT-PCR, quantitative real-time PCR.

cells (Figure 5C). These data indicated that EZH2 binding
on PTEN promoter was ANCR dependent. Then, we used
GSK126, an inhibitor of EZH2 catalytic activity, to treat
with SUNE-1 cells. Western blot results showed that histone
marker H3K27me3 was significantly decreased after 10 um
GSK126 treating for 48 hours in SUNE-1 cells, without
change in the protein level of EZH2 (Figure 5D). We next
examined PTEN mRNA and protein level in SUNE-1 cells
treated with GSK126 and ANCR siRNA separately or
together. As shown in Figure 5E and F, PTEN mRNA and
protein level was increased after GSK 126 treating or ANCR
knockdown. Intriguingly, ANCR knockdown led to less fold
changes of PTEN mRNA levels in GSK126-treated SUNE-1
cells (3.52 vs 1.26, Figure 5SE). PTEN protein-level changes
were similar with mRNA-level changes, which indicated
that ANCR-mediated PTEN repression is EZH2 catalytic
activity dependent (Figure 5F). Taken together, these results

suggest that EZH2 and ANCR synergistically regulate PTEN
expression and EZH?2 is necessary for ANCR to repress the
transcription of PTEN in SUNE-1 cells.

Discussion

Accumulating evidence has revealed that IncRNAs play
crucial roles in human diseases, such as cancers, cardio-
vascular diseases, diabetes, and the like.'>"'7 Numerous
studies have reported the relationship between IncRNAs
and different aspects of tumorigenesis, such as proliferation,
migration, invasion, metastasis, resistance to chemotherapy
and radiotherapy, and so on.'®* LncRNA ANCR is a newly
identified noncoding RNA that is found to be overexpressed
in multiple types of cancers and acts as an oncogene to
promote cancer progression.® 2" In this study, we found
that ANCR expression was significantly elevated in NPC
tissues and cell lines and was well associated with tumor
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by FLAG antibody and detected by Western blot assay. Bottom, ANCR expression level after RIP assay was detected by gqRT-PCR. (B) ChIP analysis showed enrichment
of EZH2, H3K27me3, RNA polll, and H3K4me3 on PTEN promoter in SUNE-| cells transfected with s;ANCRI or NC siRNA. IgG and 3’UTR region primer served as
negative controls. (C) EZH2 protein levels in SUNE-| cells transfected with siANCR| or NC siRNA were detected by Western blot assay. GAPDH served as loading control.
(D) EZH2 and H3K27me3 levels were detected by Western blot assay. GAPDH served as loading control. (E, F) PTEN mRNA levels and protein levels were detected by
qRT-PCR and Western blot assay. Data were meantSD of three independent experiments; Student’s t-test, *P<<0.05 compared with indicated controls. The numbers above
denote relative gray values of each band.

Abbreviations: ANCR, antidifferentiation noncoding RNA; ChIP, chromatin immunoprecipitation; qRT-PCR, quantitative real-time PCR.

size and TNM stage. Previous studies have demonstrated  radiation resistance is still an obstacle in treatment for
that certain IncRNAs may reflect the progress of cancers advanced NPC. PTEN, a well-studied tumor suppressor
and can be regarded as potential biomarkers for clinical gene, can regulate the PI3K/AKT pathway by catalyz-
diagnosis.?** Our data suggested that ANCR may be a  ing the dephosphorylation of phosphatidylinositol 3-, 4-,
candidate predictor for early diagnosis and clinical treat-  5-trisphosphate.?® It was reported that PTEN/PI3K/AKT
ment for NPC patients. pathway was involved in transformation of cancer stem-

Radiotherapy is the mainstay treatment for NPC patients  like cells (CSCs), which were shown to be resistant to
and has been shown to improve patients’ survival. However,  radiation.’’?* Zhang and his colleagues have demonstrated
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that NPC cells without PTEN expression have CSCs prop-
erties and are resistant to radiation.’® Here, we report that
IncRNA ANCR can promote NPC cell growth and radiation
resistance, which was mainly dependent on PTEN.

EZH2, which is responsible for H3K27me3 formation
and function as an epigenetic suppressor, is found to be
overexpressed in multiple cancers and acts as an oncogene
to promote tumor progression.>’* In this study, we found
that ANCR knockdown resulted in reduced binding of EZH2
on PTEN promoter, which suggested that ANCR may play a
role in binding of EZH2 on promoters of downstream target
genes. EZH2 is the functional enzymatic component of PRC2
complex, which contains other proteins such as SUZ12,
JARID2, AEBP2, EED, RbAp46/48, and polycomblike.** Of
note, epigenetic enzymes such as DNA methyltransferases,
histone deacetylases, and Sirtl can also transiently interact
with PRC2 complex.** Our data indicate that ANCR may
act as a scaffold to stable the interaction of EZH2 and other
proteins within or without PRC2 complex, and this effect is
vital in the regulation of EZH2 target genes.

Conclusion

Our results demonstrate that IncRNA ANCR promotes NPC
cell growth and radiation resistance by repressing the expres-
sion of PTEN. This regulation relies on ANCR-mediated
EZH2 binding and epigenetic regulation on PTEN promoter.
Our data suggest that ANCR may represent as a potential
biomarker and therapeutic target for radiation resistance in
NPC patients.
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