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Background: AT-rich interactive domain-containing protein 1A (ARID1A) is a member of

the switch/sucrose nonfermentable chromatin remodeling complex, which has been observed

to be mutated in various tumors. The loss of ARID1A is reported to be frequently associated

with PI3K/Akt pathway activation.

Objective: The roles of ARID1A in nasopharyngeal carcinoma (NPC) have not been

reported until now. The aim of this research was to explore the clinical significance and

potential mechanism of ARID1A in NPC development and progression.

Methods: ARID1A expression levels were investigated in human NPC tissues and cell

lines. The effects of ARID1A knockdown on nasopharyngeal cancer cell proliferation,

migration and invasion were evaluated in vitro using CCK8, wound healing, transwell and

flow cytometry assays. The expression of relevant proteins was evaluated by Western blot

assays.

Results: In this study, ARID1A was significantly downregulated in NPC tissues and cells.

Furthermore, low ARID1A expression was significantly associated with aggressive clinico-

pathological characteristics and poor survival in NPC patients. Depletion of endogenous

ARID1A by siRNA promoted proliferation, migration and invasion in CNE1 and HNE1

cells. Additionally, ARID1A knockdown increased the phosphorylation of Akt in NPC cells.

High levels of p-Akt were also observed in NPC biopsies and correlated with ARID1A

downregulation. These results imply that the loss of ARID1A could activate Akt signaling.

In addition, MK-2206 (a highly selective inhibitor of Akt) partially suppressed NPC cell

proliferation, migration and invasion, which were induced by ARID1A knockdown.

Conclusion: Our findings indicate that ARID1A plays an essential role in modulating the

Akt pathway, functions as a tumor suppressor in NPC and may be a potential target for NPC

treatment.

Keywords: nasopharyngeal carcinoma, SWI/SNF, ARID1A, PI3K/Akt pathway, Akt

inhibitor

Introduction
Nasopharyngeal carcinoma (NPC) is a common malignant head and neck tumor in

southern China, North Africa and Southeast Asia,1–3 and the incidence rate of NPC

is up to 0.2%.4,5 The etiology of NPC development and progression may be closely

related to geographic areas, genetic factors, environmental factors and Epstein–Barr

virus infection.6,7 Although the treatment of NPC has improved greatly in recent

years, the rate of distant metastasis is as high as 14.1%.8 Thus, it will be of great

clinical value to explore the underlying molecular mechanisms of NPC progression.
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Switch/sucrose nonfermentable (SWI/SNF) is

a conserved chromatin remodeling complex that plays an

essential role in various cellular processes, such as devel-

opment, differentiation, proliferation and DNA repair.9

This complex has helicase and ATPase activities and is

thought to regulate the transcription of certain genes by

altering the chromatin structure around those genes.10

SWI/SNF is composed of a core subunit, which is either

BRM or BRG1, and a few noncatalytic subunits. The

noncatalytic subunits are also called BRG1- or BRM-

associated factors (BAFs). Genes encoding subunits of

SWI/SNF (BAF) chromatin remodeling complexes are

collectively mutated in 10–20% of all human cancers.

Among these genes, AT-rich interacting domain-

containing protein 1A (ARID1A) is the most frequently

mutated.11

ARID1A is located in the chromosome 1p36 region and

is also known as BAF250a, p270 or SMARCF1. ARID1A

has been found to be mutated in various cancers, including

endometrioid carcinoma,12 ovarian clear cell carcinoma,13

breast cancer,14 liver cancer,15 gastric cancer,16 urothelial

carcinoma17 and pancreatic cancer.18 These findings show

that ARID1A plays a key role in carcinogenesis and is

a potential tumor suppressor.

However, the expression and function of ARID1A in

NPC have not been reported until now. In the present

study, we demonstrated that ARID1A expression was

downregulated and associated with Akt signaling pathway

activation in NPC tissues and cells. Furthermore, ARID1A

knockdown by siRNA promoted NPC cell proliferation,

migration and invasion, and MK-2206 (a highly selective

inhibitor of Akt) partially rescued these biological

changes. Thus, these findings indicated that ARID1A

functions as a tumor suppressor in NPC and may be

a potential target for NPC treatment.

Materials and methods
Ethical approval
All procedures performed in studies involving human

participants were in accordance with the ethical stan-

dards of the Institutional Review Board (IRB) of

the Second Affiliated Hospital of Guilin Medical

College (Guilin, China) and with the 1964 Helsinki

declaration and its later amendments or comparable

ethical standards. The cells used for research were

approved by the IRB of the Second Affiliated Hospital

of Guilin Medical College.

Patients and samples
A total of 177 paraffin-embedded NPC biopsies and 61

noncancerous nasopharyngeal epithelial biopsies (ie, chronic

nasopharyngitis tissues for immunohistochemistry assays)

were obtained from the Department of Pathology,

the Second Affiliated Hospital of Guilin Medical College,

China, between 2005 and 2009. None of the 177 NPC

patients received preoperative radiotherapy or chemotherapy.

The patients whose tissues were used provided written

informed consent.

RNA isolation and quantitative real-time

PCR (qRT-PCR)
Total RNA was extracted from NPC cells using TRIzol

Reagent (TaKaRa, Dalian, China) according to the manu-

facturer’s instructions. Then, mRNA was reverse tran-

scribed into cDNA using a PrimeScript RT Reagent Kit

(TaKaRa). We evaluated mRNA levels using SYBR Green

qRT-PCR master mix with a StratageneMx3005P qRT-

PCR System (Agilent, Santa Clara, CA, USA). The rela-

tive mRNA expression levels were normalized to those of

GAPDH. The primers used in the qRT-PCR assay are

listed in Table S1.

Immunohistochemical staining (IHC) and

microscopic analysis
After deparaffinization, rehydration and antigen retrieval,

tissue slides (4 μm thick) were blocked with 3% H2O2 for

10 mins and incubated with anti-ARID1A and anti-p-Akt

antibodies (Table S2) at 4°C overnight. The slides were

then stained with a secondary antibody at 37°C for 20 mins.

Subsequently, the sections were stained with diaminobenzi-

dine, counterstained with hematoxylin and washed with

water. Histopathology and immunohistochemistry analyses

were performed independently by two pathologists without

knowledge of the clinicopathological results of the patients.

As ARID1A was expressed in almost all tumor cells, only

staining intensity was evaluated for the IHC scores. Staining

intensity was classified as 0 (negative); 1 (weak); 2 (moder-

ate); and 3 (strong). The scores 0 and 1 were defined as low,

and the scores 2 and 3 were defined as high. Slides with

conflicting evaluations were reassessed, and a consensus was

reached, as we have fully described previously.

Cell culture
Human NPC cell lines (namely, CNE1, CNE2, SUNE1,

HONE1, HNE1, S18, S26, and 5-8F) and NP69 and
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SXSW-1489 cells were kindly provided by Prof. Dong Xiao

(Institute of Cancer Research, Southern Medical University,

Guangzhou, China). NPC cells were cultured in RPMI 1640

medium (Gibco, Carlsbad, CA, USA) supplemented with

10% FBS(Gibco), while NP69 and SXSW-1489 cells were

maintained in keratinocyte/serum-free medium (Invitrogen).

All cells were grown at 37°C with 5% CO2.

Transient siRNA transfection
ARID1A depletion was performed by transfecting CNE1

and HNE1 cells with ARID1A siRNA (sc-43628, Santa

Cruz Biotech, CA, USA). The control cells were trans-

fected with scrambled siRNA (sc-36869, Santa Cruz

Biotech). Cells were incubated with the transfection

mixture for 6 hrs, and the medium was then changed.

After transfection for 48 hrs, ARID1A expression levels

were checked by Western blot assays. Finally, we chose

a dose of 0.552 μg for transfection.

CCK8 assay
CNE1 cells (4,000 cells/plate) and HNE1 cells (3,000

cells/plate) were grown in 96-well plates (Costar, CA,

USA). After the cells were cultured overnight, they were

transfected with siRNA and/or treated with MK2006

(Selleckchem, TX, USA). Then, the cells were cultured

for 1–4 days. Ten microliters of Cell Counting Kit-8 assay

reagent (CCK-8, Dojindo, Kumamoto, Japan) were added

to each well, followed by another 2 hrs incubation. The

absorbance of each well was measured at 450 nm at

different time points with a microplate reader.

Wound healing assay
After the cells were transfected with siRNA and/or treated

with MK-2206, their migratory ability was evaluated by

wound repair assays. The monolayer cells were scratched

equally with the narrow edge of a 1,000 μL pipette tip and

cultured with serum-free media. Then, the wound healing

distance was documented at 24 and 48 hrs.

Transwell migration and invasion assays
To evaluate cell migration capability by transwell assay,

6.5 mm transwell chambers with 8 µm micropores were

used (CorningCostar, Manassas, VA, USA). For the inva-

sion assay, the transwell inserts were coated with Matrigel

(BD Biosciences, San Jose, CA, USA). A total of 2×104

cells/well (migration assay) or 4×104 cells/well (invasion

assay) in 200 μL serum-free 1,640 were seeded on top of the

filter, and 1,640 medium containing 10% FBS (500 μL) was
added to the bottom wells for incubation at 37°C. After 24

hrs (migration assay) or 48 hrs (invasion assay), the cells

had migrated or invaded to the undersurface of the transwell

membrane. The filters were washed with PBS thrice and
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Figure 1 ARID1A was downregulated in NPC tissues and cell lines. (A) ARID1A expression in noncancerous nasopharyngeal biopsies and NPC tissues based on IHC. a:

High expression of ARID1A in noncancerous nasopharyngeal epithelia; b: Low expression of ARID1A in NPC biopsies; c: High expression of ARID1A in NPC biopsies. The

brown staining indicates ARID1A immunoreactivity. (B) ARID1A expression was significantly lower in the NPC biopsies than in the noncancerous nasopharyngeal biopsies.

(C–D) Expression levels of ARID1A in the indicated nasopharyngeal epithelial and NPC cell lines were examined by qRT-PCR (C) and Western blotting (D).

Abbreviations: NPC, nasopharyngeal carcinoma; ARID1A, AT-rich interacting domain-containing protein 1A; IHC, immunohistochemical staining.
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then fixed with 4% paraformaldehyde for 15 mins. Next, the

cells were stained with a 0.1% crystal violet solution for 30

mins. The numbers of migrated or invaded cells in five

different fields were counted using a microscope.

Flow cytometry
After treatment, cells were washed with PBS thrice and

fixed with 70% cold ethanol at 4°C overnight. Then, the

cells were washed, centrifuged, suspended and stained

with 50 μg/mL propidium iodide and 1 mg/mL RNase in

PBS. The cell cycle was measured using a FACScan flow

cytometer (BD Biosciences) and analyzed by ModFit soft-

ware (BD Biosciences).

Western blot analysis
Cells were collected after treatment for 48 hrs, and protein was

extracted using RIPA buffer (Solarbio, Beijing, China).

Protein concentrations were measured with a BCA Protein

Assay Kit (Beyotime, Beyotime Biotechnology, Shanghai,

China). Total protein was separated on an 8% SDS-PAGE

gel and transferred onto polyvinylidene difluoride (PVDF)

membranes (Amersham Pharmacia Biotech, Piscataway, NJ,

USA), which were blocked with 5% fat-free milk in TBST for

2 hrs at room temperature. The membranes were then incu-

bated at 4°C overnight with primary antibodies (Table S2).

The membranes were washed with TBST three times and

incubated with an HRP-conjugated secondary antibody

(1:5,000) at room temperature for 1 hr. Protein detection was

performed using enhanced chemiluminescence (ECL).

Results
ARID1A is downregulated in NPC tissues

and cells
To determine ARID1A expression levels in NPC tissues, 177

NPC tissues and 61 noncancerous epithelial tissues were

detected by IHC. The IHC staining results revealed signifi-

cantly decreased ARID1A expression in NPC specimens

(Figure 1A and B & Table S3). We next quantitatively eval-

uated ARID1A expression in NPC cell lines and immortalized

nasopharyngeal epithelial cells using qRT-PCR and Western

blotting. Compared to that in immortalized nasopharyngeal

Table 1 Correlations between ARID1A expression and the clinicopathological features of 177 NPC patients

Characteristics Case no. (n) ARID1A expression χ2 P

High (n, %) Low (n, %)

Sex 79 98

Female 46 20(43.5) 23(56.5) 0.012 0.914

Male 131 59(45.0) 75(55.0)

Age (years)

<50 82 40(48.8) 42(51.2) 0.774 0.379

≥50 95 39(41.1) 56(58.9)

Histological type

DNKC 30 21(70.0) 9(30.0) 8.211 0.004

UDC 147 58(39.5) 89(60.5)

T classification

T1–T2 118 60(50.8) 58(49.2) 4.804 0.028

T3–T4 59 19(32.2) 40(67.8)

N classification

N0–N1 116 59(50.9) 57(49.1) 4.579 0.032

N2–N3 61 20(32.8) 41(67.2)

M classification

M0 141 69(48.9) 72(51.1) 4.374 0.036

M1 36 10(27.8) 26(72.2)

Clinical stage

I–II 75 43(57.3) 32(42.7) 7.627 0.006

III–IV 102 36(35.3) 66(64.7)
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epithelial cells, ARID1A expression was significantly down-

regulated in NPC cell lines (Figure 1C and D).

Low ARID1A expression was associated

with advanced TNM stage and poor

prognosis in NPC patients
The relationships between ARID1A expression and the clin-

icopathologic characteristics of NPC patients are summarized

in Table 1. No significant association was identified between

ARID1A expression and the age (P=0.914) or sex (P=0.379)

of 177 NPC patients (Table 1). ARID1A expression was,

however, significantly associated with the histological type

(P=0.004), tumor size (T classification) (P=0.028), lymph

nodemetastasis (N classification) (P=0.032), distantmetastasis

(M classification) (P=0.036) and clinical stage (P=0.006)

(Table 1). Low ARID1A expression was more frequently

observed in undifferentiated nonkeratinized carcinoma

(UDC), T3-T4, N2-N3, M1, and stage III-IV tumors than in

differentiated nonkeratinized squamous carcinoma (DNKC),

T1-T2, N0-N1, M0, and stage I-II tumors (Figure 2A and B

and Table 1). In addition, low ARID1A expression was asso-

ciated with a poor prognosis in NPC patients

(Figure 2C). These data indicate that ARID1A loss is a key

molecular event in advanced cases of NPC, and ARID1Amay

be involved in the progression of NPC.

Silencing ARID1A increases NPC cell

proliferation, migration, invasion and an

EMT-like molecular phenotype
To examine the functional significance of ARID1A in NPC

cells, CNE1 and HNE1 cells were transiently transfected with

siRNA. According toWestern blot assay results, ARID1Awas

successfully knocked down by siRNA in both cell lines

(Figure 3A). Flow cytometry showed that compared to

scrambled siRNA, ARID1A siRNA significantly decreased

the G0/G1 phase cell population and increased the S phase
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Figure 2 Low ARID1A expression was associated with advanced TNM stage and poor prognosis in NPC patients. (A) Representative images of ARID1A expression in NPC

biopsies with different TNM stages. High expression of ARID1A was observed for the T1, N0, M0, and I stage and DNKC subtype NPC biopsies, while low expression of

ARID1A was detected for the T4, N3, M1, and IV stage and UDC subtype tumors. (B) Numbers and percentages of cases with high or low expression of ARID1A according

to different clinicopathological features. (C) Low ARID1A expression was associated with a poor prognosis in NPC patients. *P<0.05, **P<0.01, #P<0.001.
Abbreviations: NPC, nasopharyngeal carcinoma; ARID1A, AT-rich interacting domain-containing protein 1A; DNKC, differentiated nonkeratinized squamous carcinoma;

UDC, undifferentiated nonkeratinized carcinoma.
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Figure 3 Silencing ARID1A promotes NPC cell proliferation, migration and invasion. (A) According to Western blot assay results, ARID1A was successfully

knocked down by siRNA in CNE1 and HNE1 cells, which also resulted in Cyclin D1 upregulation. (B) The effects of ARID1A silencing on cell proliferation were

measured by CCK8 assay. (C) Cell cycle distribution was analyzed by flow cytometry at 48 hrs post-culture. (D) Relative cell distribution percentage of ARID1A-

silenced (si-ARID1A) and control (si-ctrl) NPC cells in each cell cycle phase. (E and F) Motile and invasive activities of the si-ARID1A and si-ctrl groups of NPC
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#P<0.001.
Abbreviations: NPC, nasopharyngeal carcinoma; ARID1A, AT-rich interacting domain-containing protein 1A.
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cell population for both cell lines (Figure 3C and D). The

CCK8 assay demonstrated that ARID1A silencing obviously

enhanced the proliferation of both cell lines (Figure 3B).

Cyclin D1 was upregulated in both cell lines after ARID1A

silencing. In addition, wound healing assays and transwell

assays were performed to evaluate the migration and invasion

of CNE1 and HNE1 cells. Depleting endogenous ARID1A by

siRNA increased the invasion and migration of both cell lines

(Figure 3E and F and Figure S2). In addition, E-cadherin was

downregulated, and Vimentin was upregulated (Figure 7).

These results suggested that ARID1A silencing increased the

migration, invasion and epithelial–mesenchymal transition

(EMT)-like molecular phenotype of NPC cells. *P<0.05,

**P<0.01, #P<0.001.

ARID1A downregulation was correlated

with Akt pathway activation in NPC cells

and clinical NPC biopsies
The Western blot results showed that depletion of endogen-

ous ARID1A by siRNA increased Akt phosphorylation in

CNE1 and HNE1 cells (Figure 4A). The IHC results from

clinical NPC biopsies revealed that low ARID1A expression

levels were significantly associated with high p-Akt protein

levels (Figure 4B and C and Table S4). These results

suggested that the loss of ARID1Awas associated with Akt

signaling pathway activation in NPC cells and NPC biopsies.

MK-2206 partially rescued the changes in

proliferation, migration, and invasion and

in the EMT-like molecular phenotype

induced by ARID1A silencing in NPC cells
Since silencing ARID1A led to Akt signaling activation in

NPC cells, we hypothesized that inhibiting Akt signaling

could reverse the biological effects induced by ARID1A silen-

cing. MK-2206, a highly selective Akt inhibitor, was used to

block Akt signaling. A CCK8 assay confirmed that MK-2206

significantly inhibited proliferation in ARID1A-silenced NPC

cells (Figure 5A). Flow cytometry showed that MK-2206

arrests the cell cycle at the G1/S checkpoint in ARID1A-

silenced NPC cells (Figure 5B and C). Wound healing assays

and transwell assays demonstrated that MK-2206 obviously

suppressed the invasive and migratory abilities of ARID1A-

silenced NPC cells (Figure 6A–C and Figure S3). Moreover,

E-cadherin downregulated Vimentin and Cyclin D1 in

ARID1A-silenced NPC cells (Figure 7). These results suggest

that Akt signaling plays an important role in ARID1A silen-

cing-induced proliferation, migration, and invasion and EMT-

like molecular phenotypes in NPC cells.
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Discussion
Since next-generation sequencing methods have enabled

genome-wide analyses, ARID1A mutations in ovarian

endometrioid carcinoma and ovarian clear cell carcinoma

were first reported in 2010.10 Subsequently, ARID1A

mutations have been observed in many other human malig-

nancies, including breast cancer,19 stomach cancer,20,21

pancreatic cancer22 and lung adenocarcinoma.23 These

data imply that ARID1A is a potential tumor suppressor in

carcinogenesis. Despite these findings, to the best of our
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knowledge, no further reports regarding the roles of

ARID1A in NPC have been published.

Here, we reveal that ARID1A is downregulated in

NPC tissues and cells and that low ARID1A expression

is significantly associated with aggressive clinicopatho-

logical characteristics, such as larger tumor size, lymph

node metastasis, distant metastasis, advanced clinical

stage, poor differentiation, and poor prognosis in NPC

patients. Collectively, the results regarding ARID1A

loss in the advanced-stage cases imply that ARID1A

functions as a tumor suppressor in the progression

of NPC.

Several reports have confirmed that ARID1A muta-

tions are involved in cancer cell proliferation and tumor

growth.24,25 Enhanced cell proliferation was found in

breast cancer cells and ovarian cancer cells following

ARID1A knockdown, whereas the restoration of wild-

type ARID1A expression in ARID1A-mutated cells sig-

nificantly inhibited cell proliferation.25,26 In line with these

findings, our data also showed that silencing ARID1A

obviously enhanced the proliferation of CNE1 and HNE1

cells. Additionally, upregulated cyclin D1 and accelerated

G1/S transition were observed in ARID1A-silenced cells.

The T classification data from the human NPC biopsies
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clearly show that ARID1A was significantly downregu-

lated in large-sized tumors. These results indicate that

ARID1A negatively modulates NPC proliferation.

Metastasis, which converts local tumors into systemic

diseases, is a hallmark of cancer and is the leading cause of

death in cancer patients.27 In the initiation process of metas-

tasis, cancer cells detach from the primary site, migrate and

invade the surrounding tissues. Cancer cells lose their cell

polarity and cell–cell adhesion and gain migratory and inva-

sive properties, a process named EMT.28 Loss of ARID1A is

reported to promote metastasis in several human

malignancies.29–31 ARID1A loss is also significantly asso-

ciated with local lymph node metastasis and distant metas-

tasis in hepatocellular carcinoma (HCC)29 and gastric

cancer.31 ARID1A knockdown promotes cell migration and

invasion, whereas ARID1A overexpression inhibits migra-

tion and invasion in HCC,29 gastric cancer31 and neuroblas-

toma cells. Moreover, ARID1A silencing decreases the

expression of E-cadherin31 and increases the expression of

N-cadherin.30 Our data implied that the loss of ARID1A

promoted the mobility and EMT of NPC cells. Our data

also demonstrated that ARID1A knockdown strongly

enhanced the migratory and invasive abilities of CNE1 and

HNE1 cells. Additionally, Vimentin upregulation and

E-cadherin downregulation were observed. Consistent with

the in vitro results, the loss of ARID1A was significantly

associated with lymph node metastasis and distant metastasis

in human NPC tissues. These results indicate that the loss of

ARID1A promotes invasion and metastasis and induces an

EMT-like molecular phenotype in NPC cells. Hence,

ARID1A loss is a hallmark of NPC progression.

Accumulating evidence suggests that frameshift or

nonsense ARID1A mutations are involved in carcinogen-

esis via various mechanisms, including the phosphatidyli-

nositol-3-kinase (PI3K)/Akt signaling pathway reported in

several malignancies, such as ovarian clear cell

adenocarcinoma,32,33 pancreatic cancer,34 and gastric

cancer.35 Activated Akt signaling results in enhanced cell

survival, cell cycle progression, tumor cell invasion and

EMT.36 As shown in Figure 4, ARID1A loss also

increased Akt phosphorylation in NPC cells and NPC

biopsies. These results indicate that the loss of ARID1A

expression leads to Akt pathway activation in NPC cells.

Akt inhibitors radiosensitize gastric cancer cells37 and

ARID1A-deficient pancreatic cancer cells.34 The loss of

ARID1A sensitizes endometrial cancer cell lines and breast

cancer cells to Akt inhibitors, which leads to increased

apoptosis.38 To demonstrate the roles of activated Akt signal-

ing in ARID1A silencing-induced changes in biological char-

acteristics in NPC cells, MK-2206 was used to treat

ARID1A-silenced NPC cells. MK-2206 partially rescued

the effects on proliferation, migration and invasion in the

ARID1A-silenced NPC cells. MK-2206 also increased the

expression of Vimentin and Cyclin D1 and decreased

the expression of E-cadherin in ARID1A-silenced NPC

cells. These data imply that Akt signaling activation plays

a crucial role in the ARID1A silencing-induced proliferation,

migration, invasion and EMT-like molecular phenotype of

NPC cells. However, the detailed mechanisms of ARID1A

loss and Akt signaling activation still need to be investigated.

Conclusion
In conclusion, ARID1A functions as a tumor suppressor that

inhibits EMT, prevents tumor progression and negatively

modulates the Akt pathway in NPC cells. ARID1A disrup-

tion in NPC may be a potential diagnostic and prognostic

predictor as well as a therapeutic target for NPC.
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Supplementary material

Table S1 Primers used in quantitative real-time PCR (qRT-PCR) assay

Gene Forward primer (5ʹ-3ʹ) Reverse primer (5ʹ-3ʹ)

ARID1A ACTCCATGGGGAGCTAGGT CACCCATGGGGTTTATGCCT

GAPDH ACCCAGAAGACTGTGGATGG TCTAGACGGCAGGTCAGGTC
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Figure S1 The effects of different concentration of siRNA and MK2206 on cell growth of NPC cells.
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Table S2 List of antibodies and suppliers used for immunohistochemistry or immunoblotting

Antibody Clone Suppliers Application Dilutions

ARID1A PSG3 SANTA CRUZ BIOTECHNOLOGY WB 1:200

IHC 1:100

Akt1 B-1 SANTA CRUZ BIOTECHNOLOGY WB 1:200

E-cadherin 67A4 SANTA CRUZ BIOTECHNOLOGY WB 1:200

Vimentin 92G2 SANTA CRUZ BIOTECHNOLOGY WB 1:200

P-Akt1 104A282 SANTA CRUZ BIOTECHNOLOGY WB 1:200

IHC 1:100

Cyclin D1 92G2 Cell Signaling TECHNOLOGY WB 1:1,000

β-Actin OTI1 ZSGB-BIO WB 1:1,000
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Figure S2 ARID1A knockdown promoted cell migration in NPC cells by wound scratch assays. *P<0.01, **P<0.05, #P<0.001.
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Table S3 Expression of ARID1A in 61 non-cancerous epithelial tissues and 177 NPC tissues

Variables n ARID1A expression (n, %) χ2 P

High Low

Non-cancerous epithelial tissues 61 45 (73.8) 16 (26.2) 14.288 ＜0.001

NPC 177 79(44.6) 98 (55.4)
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Figure S3 MK2006 partially rescued the enhanced migration ability induced by ARID1A silencing in NPC cells by wound scratch assays. *P<0.05, **P<0.01, #P<0.001.
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Table S4 Association of ARID1A expression and pAKT in 177

NPC tissues

Variables n pAKTexpression P

Low (n, %) High (n, %)

ARID1A expression

Low 98 35(35.7) 63(64.3) ＜0.001

High 79 52(65.8) 27(34.2)
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