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Knockdown of EPCR inhibits the proliferation and
migration of human gastric cancer cells via
the ERK1/2 pathway in a PAR-1-dependent manner
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Abstract. Endothelial protein C receptor (EPCR) has been
implicated in the carcinogenesis of diverse tumor types.
This tumor-promoting effect of EPCR is associated with
the upregulation of activated protein C and the activation of
protease-activated receptor 1 (PAR-1). However, the exact
role of EPCR in gastric cancer (GC) and the mechanisms
underlying the regulation of EPCR remain elusive. In the
present study, we investigated the effects of EPCR on human
GC cells, as well as the underlying mechanisms. An siRNA
inference system was used to knock down the expression
of EPCR in GC cells, and CCK-8, colony formation and
Transwell assays were performed to determine the effects of
EPCR knockdown on the proliferation and migration of the
tumor cells. Additionally, cell cycle distribution and apoptosis
were assessed by flow cytometry, and activated PAR-1 levels
were determined by cell ELISA. The results indicated that the
proliferation, clonogenicity and migration were significantly
reduced and that the cell cycle was arrested in the Gap 1 phase
by EPCR knockdown in SGC7901 and AGS cells. Meanwhile,
apoptosis was promoted by EPCR knockdown in the two cell
lines. The activation of PAR-1 on the cell surface of SGC7901
and AGS cells was significantly reduced after the knockdown
of EPCR. By contrast, blockade of PAR-1 reduced the prolifer-
ation and migration of gastric cells in vitro. Additionally, after
the knockdown of EPCR or treatment with PAR-1 antibody,
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the expression of pERK1/2 was significantly downregulated
in the SGC7901 and AGS cells, while the expression levels
of p-AKT (S473) and p-AKT (T308) were unchanged. The
findings of the present study demonstrated that EPCR exerts
pro-carcinogenic effects in GC cells in a PAR-1-dependent
manner via the ERK1/2-MAPK pathway. Thus, EPCR may be
a potential molecular diagnostic or therapeutic target for GC.

Introduction

Gastric cancer (GC) is one of the main causes of cancer-related
death and one of the most common epithelial malignancies
worldwide, particularly in China and Japan (1). Despite
decreases in the morbidity and mortality rates of GC, the
overall outcomes for patients with GC have not substantially
improved in recent decades (2). Thus, exploring the molecular
mechanism of GC is valuable for improving the diagnosis and
therapy of this disease.

Endothelial protein C receptor (EPCR) is a 46-kDa type 1
transmembrane glycoprotein. The EPCR gene consists of
4 exons and is located on chromosome 20q-11.2 (3). Evidence
suggests it to be a cellular receptor for protein C and activated
protein C (APC) (4). APC, together with its cofactor protein S,
degrades factors Va and VIlla and thereby interferes with
thrombin generation and inhibits the coagulation cascade (5,6).
The interaction of thrombomodulin (TM) with thrombin not
only changes the procoagulant substrate specificity of the
protease, but also alters its proinflammatory substrate speci-
ficity by occupying exosite-1 of thrombin, which is required
for thrombin interaction and activation of protease-activated
receptor 1 (PAR-1) (7,8). It has been reported that protein C
activation and APC signaling pathways are localized in lipid
rafts on endothelial cells and that activation of protein C-EPCR
complexes by thrombin-TM complexes mechanistically links
activation of the anticoagulant protein to its anti-inflammatory
signaling (9). APC/EPCR interaction can directly modulate
cell signaling and alter gene expression in inflammation and
apoptosis (10), and can also exhibit a cytoprotective effect via
PAR-1 activation (11).

EPCR primarily localizes to the endothelial cells of large
blood vessels and is sporadic or absent in the microvascular
endothelium of most tissues. It exists in a membrane-bound
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form or a free soluble form (SEPCR), the latter of which can
regulate the quantity of circulating APC (12,13). EPCR is also
detected in various inflammatory cells, such as monocytes
and neutrophils (10). EPCR aberrations are involved in diverse
tumor types including breast cancer (14), lung cancer (15),
colorectal cancer (16), ovarian cancer (17), leukemia, glioblas-
toma (18) and mesothelioma (19). In our previous study, EPCR
was significantly upregulated in both GC tissue specimens and
GC cell lines, which indicates the potential effect of EPCR in
gastric tumorigenesis (20).

In the present study, knockdown of EPCR by siRNA
inhibited the proliferation, clone formation and migration
of SGC7901 and AGS GC cells, and arrested the cell cycle
in the Gap 1 (G1) phase. In addition, knockdown of EPCR
inhibited the activation of PAR-1. Treatment with the PAR-1
antibody resulted in decreased proliferation, clone formation
and migration rates in SGC7901 and AGS cells. After the
knockdown of EPCR or treatment with the PAR-1 antibody,
the expression of pERK1/2 was significantly decreased in
SGC7901 and AGS cells. These findings indicate that knock-
down of EPCR inhibits the proliferation and migration of
human GC cells by inhibiting the activation of PAR-1 and
ERK1/2 in vitro.

Materials and methods

Cell culture. Human GC cell lines, SGC7901 and AGS cells
were obtained from the Shanghai Institute of Biochemistry
and Cell Biology (Shanghai, China). Cells were cultured in
high glucose Dulbecco's modified Eagle's medium (DMEM)
or F12 medium (both from Gibco; Thermo Fisher Scientific,
Inc., Waltham, MA, USA) containing 10% fetal bovine
serum (FBS) in an incubator at 95% humidity (5% CO,, 37°C).

Cell transfection. When cells reached 30-50% confluency, they
were transfected with 100 pmol anti-EPCR siRNA (sense,
5'-GCACUCGGUAUGAACUGCGGGAAUU-3' and anti-
sense, 5'-AAUUCCCGCAGUUCAUACCGAGUGC-3') and
negative control siRNA (scramble siRNA) in serum-free
medium using Lipofectamine 2000 (Invitrogen; Thermo Fisher
Scientific, Inc.) according to the manufacturer's instructions.

Reverse transcription-quantitative real-time polymerase
chain reaction (RT-gPCR). For the RT-qPCR assay, SGC7901
and AGS cells were collected at 48 h after transfection and
total RNA was extracted with a TRIzol reagent kit (Tiangen
Biotech Co., Ltd., Beijing, China). cDNA was synthesized
using a reverse transcription system kit (Vazyme Biotech Co.,
Ltd., Nanjing, China).

Subsequently, specific primers were used to amplify the
specific gene and the qRT-PCR reaction was performed on an
Applied Biosystems detection system (StepOnePlus; Applied
Biosystems; Thermo Fisher Scientific, Inc.) as follows.
Degeneration at 95°C for 30 sec, degeneration at 95°C for
10 sec, annealing and extension at 60°C for 30 sec for a total of
40 cycles. Primers for EPCR (upstream, 5'-ACCCTGCAGC
AGCTCAATG-3' and downstream, 5'-CAGGAATTCCCG
CAGTTCAT-3") and GAPDH used as the internal control
(upstream, 5'-AACGACCCCTTCATTGAC-3' and down-
stream, 5S'"-TCCACGACATACTCAGCAC-3') were synthesized
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by Shanghai Sangon Biotech Co., Ltd. (Shanghai, China). The
224 method was used for analysis.

The formula was: AACT = ACtperimentat group =~ AClontrol group
where ACt = Ctyyreer gene = Clinterna controt- Ct Was defined as the
number of amplification cycles when the optical density (OD)
reached the set threshold value. All experiments were conducted
in triplicate.

Western blotting. At 48 h after transfection, SGC7901 and
AGS cells were lysed using lysis buffer (Beyotime Institute
of Biotechnology, Shanghai, China). Subsequently, 30 ug of
total protein was subjected to sodium dodecyl sulfate poly-
acrylamide gel electrophoresis (SDS-PAGE) using a 10%
gel, and transferred to PVDF membranes (EMD Millipore,
Billerica, MA,USA). The PVDF membranes were blocked for
2 h at room temperature (RT) with 5% bovine serum albumin
(BSA). The PVDF membranes were then incubated with
mouse anti-human EPCR (cat. no. ab151403) and GAPDH
(cat. no. ab9484) monoclonal antibodies (both from Abcam,
Cambridge, MA, USA) at 4°C overnight. After rinsing
3 times with TBST (5 min/rinse), the membranes were incu-
bated with horseradish peroxidase-labeled rabbit anti-mouse
(cat. no. ab6728; Abcam) at RT for 1 h. After rinsing 3 times
with TBST, visualization was performed with an enhanced
chemiluminescence method followed by exposure to X-ray
film (Kodak, Rochester, NY, USA). The relative expression
of protein was expressed as the gray value ratio of the target
band to the internal control. The gray value of protein bands
was analyzed using the ImageJ software (National Institutes
of Health, Bethesda, MD, USA).

Immunofluorescence microscopy. At 24 h after transfection,
SGC7901 and AGS cells were rinsed 3 times with ice-cold PBS
and fixed in 4% paraformaldehyde, and then blocked in PBS
containing 3% bovine serum albumin (BSA; Sigma-Aldrich;
Merck KGaA, Darmstadt, Germany). Cells were sequentially
incubated with EPCR primary antibodies (Abcam, Cambridge,
UK) and fluorescein-conjugated secondary antibodies
(anti-mouse Dylight 488 conjugate; cat. no. BA1126; Wuhan
Boster Biotechnology Co., Ltd., Wuhan, China). After washing
with PBS, nuclei were stained with DAPI (Sigma-Aldrich;
Merck KGaA). Coverslips were mounted with 90% glycerol
in PBS and imaged with a fluorescence microscope (Olympus
IX71; Olympus Corp., Tokyo, Japan).

Cell Counting Kit-8 (CCK-8). Transfected SGC7901 and
AGS cells were reseeded in a 96-well plate at a density
of 2,000 cells/well, with the viability of cells recorded at
2,24,48 and 72 h. At the indicated time-points, 100 ul of fresh
culture solution containing 10 ml of CCK-8 solution (Dojindo
Molecular Technologies, Inc., Kumamoto, Japan) was added to
each well and incubated for 2 h at 37°C. The OD was detected
at 450 nm using a microplate reader (Thermo 1500; Thermo
Fisher Scientific, Inc.). All experiments were performed in
6 duplicated wells.

Colony formation assay. Transfected GC cells were
reseeded in 6-well plates with DMEM or F12 at a density of
300 cells/well. After incubation for 10 days at 37°C, cells were
fixed with methanol for 2 min and stained with 1% crystal



ONCOLOGY REPORTS 39: 1843-1852, 2018

violet for 20 min. The number of colonies consisting of more
than 50 cells were counted.

Flow cytometry (FCM). After transfection for 48 h, SGC7901
and AGS cells were collected and fixed with 75% pre-cooled
alcohol and stored at 4°C overnight. After centrifugation, cells
were washed with PBS twice followed by incubation with
RNaseA and in a water bath for 30 min in the dark. Propidium
iodide (PI) was used for staining, and FCM was performed to
detect cell cycle distribution and to count the ratio of cells in
GO/Gl1, S and G2/M tages by recording the red fluorescence.
Experiments were repeated 3 times.

The Annexin V/7ADD double-staining method was used
to detect cell apoptosis. After transfection for 48 h, SGC7901
and AGS cells were collected at a density of 1x10%/ml.
Then, 100 ul cell suspension and 5 ul Annexin V-FITC
(eBioscience; Thermo Fisher Scientific, Inc.) were added
into the centrifuge tube for a 15-min reaction followed by
centrifugation at 1,000 rpm for 5 min. Subsequently, the
cells were suspended with 200 ul pre-cooled binding buffer.
TAAD (5 pl) was added for cell staining and FCM was
performed for cell cycle analysis. In the scatter diagram,
healthy living cells were identified in the lower left quadrant,
early apoptotic cells were in the lower right quadrant, late
apoptotic cells in the upper right quadrant and necrotic cells
in the upper left quadrant.

Transwell assay. After transfection for 48 h, GC cells were
transferred to an upper Transwell chamber (Corning Inc.,
Corning, NY, USA) with serum-free medium and 10% FBS
medium was added into the lower chamber. After incubation
for 24 h, the non-migrated GC cells were removed using a
cotton swab. The cells underside of the insert were fixed in
4% paraformaldehyde for 20 min and stained with 1% crystal
violet solution for 15 min. Six randomized fields were exam-
ined for each insert under light microscope (Axio Scope.Al
HAL 100; Carl Zeiss, Oberkochen, Germany), with the mean
value considered as an indicator for cell migration.

Cell-ELISA. After transfection for 24 h, 3x10* cells were
added to each well of a flat-bottomed 96-well microtiter plate
(Corning Inc.) and incubated with medium in an atmosphere of
37°C with 5% CO, overnight. The medium was then removed
and the confluent cell monolayers were rinsed 3 times with
washing buffer [0.01 M PBS containing 0.5% (w/v) BSA
(Sigma-Aldrich; Merck KGaA)]. Non-specific binding was
blocked by blocking solution containing 2% (v/v) normal goat
serum (Excell, Inc., Vincennes, IN, USA) and 1% (w/v) BSA
in 0.01 M PBS for 1 h at 4°C. The cells were subsequently
incubated with the primary antibodies (anti-uncleaved PAR-1
antibody, 50 pl/well) for at least 1 h at 4°C followed by the
incubation of the secondary antibodies (50 pl/well) for 1 h
at 4°C. After washing 5 times with washing buffer, 100 pl
of 3,3',5,5'-tetramethylbenzidine (TMB) substrate solution
(Cell Signaling Technology, Inc., Danvers, MA, USA) was
added to each well and incubated for 20 min at RT, with the
enzyme reaction stopped by the addition of 2 M sulfuric acid.
The OD of each well was measured at 450 nm with a multi-
detection microplate reader (Thermo 1500; Thermo Fisher
Scientific Inc.).
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The anti-uncleaved PAR-1 antibody (peptide,
NH2-SFLLRNPNDKC-CONH?2; peptide control,
NH2-DPRSFLLRNPNDKC-CONH?2) was designed and
prepared by Abgent Biotechnology Co., Ltd. (Suzhou, China).

Statistical analysis. All data analysis was conducted using
SPSS 16.0 (SPSS, Inc., Chicago, IL, USA). Measurement data
are presented as the mean + standard deviation (SD). Student's
paired t-test was applied to compare data between two groups.
One-way ANOVA was used to compare data among three or
more groups. P<0.05 was considered to indicate a statistically
significant difference.

Results

Interference efficiency of EPCR siRNA in GC cell lines
SGC7901 and AGS. In our previous study, we found that
EPCR was significantly expressed in both GC tissues and
GC cell lines (20). To determine the efficiency of inference,
SGC7901 and AGS cells were transfected with the negative
control siRNA and EPCR siRNA.RT-qPCR analysis revealed
that the mRNA level of EPCR in the EPCR siRNA (siEPCR)-
transfected group was significantly decreased compared with
the negative control siRNA (NC) group and the untreated
control (control) group (P<0.05; Fig. 1A and B). This was
confirmed at the protein level by the results of western blot
analysis (Fig. 1C). To ensure the location of EPCR and the
inference efficiency, immunofluorescence microscopy was
performed. The result indicated that EPCR was predomi-
nantly localized in the cell cytomembrane in a punctate
pattern, which was downregulated after EPCR siRNA trans-
fection (Fig. 1D).

Knockdown of EPCR inhibits the proliferation and migration
of GC cells. The aberrant expression of EPCR in GC cells
indicated that EPCR may be involved in the pathogenesis
of GC. Hence, we investigated the effect of EPCR on the
proliferation and migration of GC cells. The CCK-8 assay
revealed that the proliferation of the siEPCR-transfected
cells was significantly inhibited compared to that noted in
the control and NC groups (Fig. 2A and B). Additionally,
the colony formation assay suggested that the number of
colonies in the siEPCR-transfected group was significantly
decreased compared with that observed in the control and
NC groups (Fig. 2C). The migration ability of the SGC7901
and AGS cells was assessed by Transwell assay after 24 h.
The number of cells that passed through the 8-ym pore
filter in the siEPCR-transfected group was significantly
decreased compared with that noted in the control and NC
groups (Fig. 2D). These results demonstrated an inhibitory
effect of EPCR knockdown on the proliferation and migration
of GC cells.

Knockdown of EPCR arrests the cell cycle in the GO/GI
phase and promotes apoptosis of GC cells. To investigate
whether EPCR silencing could disrupt the cell cycle in
SGC7901 and AGS cells, the cell cycle was analyzed by
FCM using PI DNA staining. In both SCC7901 and AGS
cells, the proportion of cells in the G1 phase was significantly
increased in the EPCR-knockdown cells compared with the
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Figure 1. Interference efficiency of EPCR siRNA in SGC7901 and AGS GC cells. (A and B) The mRNA levels of EPCR in SGC7901 and AGS cells in the
EPCR siRNA (siEPCR) group, negative control siRNA (NC) group and untreated control (control) group. (C) Inference efficiency of the EPCR siRNA in
SGC7901 and AGS cells was determined by western blot analysis. (D) Immunofluorescence staining of EPCR (magnification, x400). The fluorescent signals
of EPCR, labeled with white arrows, were detected on the plasma membrane. After EPCR siRNA transfection, the EPCR expression on the plasma membrane
was downregulated compared with the NC group and control groups. Representative images are shown. All results are shown as the means + SD of three
independent experiments. "P<0.05 vs. the control group; “P<0.05 vs. the NC group. EPCR, endothelial protein C receptor; GC, gastric cancer.

control and NC groups. Meanwhile, the proportions of cells
in the S and G2/M phase were significantly decreased in
the EPCR-knockdown cells compared with the control and
NC groups (Fig. 3A-C). These findings indicated that EPCR
siRNA arrested the SGC7901 and AGS cells at the G1 phase
in the cell cycle.

Additionally, Annexin V/7AAD analysis showed that
the rate of early apoptosis was significantly enhanced in the
siEPCR-transfected group compared with that in the control
and NC groups (Fig. 3D-F). This result revealed that the
knockdown of EPCR expression significantly promoted apop-
tosis in the SGC7901 and AGS cells.

Blocking of PAR-1 inhibits the proliferation and migration
of GC cells, while EPCR promotes the cleavage of PAR-1
in GC cells. PARs, as transmembrane G-protein-coupled
receptors (GPCRs) that are activated by a unique proteolysis
mechanism, play crucial roles in vascular physiology, neural
tube closure, hemostasis, and inflammation and tumorigen-
esis (21). EPCR and its ligand APC can promote the activation
of PAR-1 and cell survival, which contributes to tumor cell
endurance to stress and favors metastatic activity of lung
adenocarcinoma (15). APC can aggravate the invasion and
chemotaxis of tumor cells by binding to the cell surface and
activating specific signaling pathways through EPCR and
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Figure 2. Knockdown of EPCR inhibits the proliferation and migration of GC cells. (A and B) Cell viability was determined by CCK-8 assay. (C) Colony
formation ability was determined by colony formation assay. (D) Migration ability was determined by Transwell assay. All results are presented as the
means + SD of three independent experiments. Scale bar, 100 gm. "P<0.05 vs. the control group; “P<0.05 vs. the NC group. EPCR, endothelial protein C

receptor; GC, gastric cancer.

PAR-1 (22). Thus, we speculated that the effects of EPCR on
the proliferation and migration of GC cells may be related to
PAR-1. In the present study, blocking of PAR-1 with an anti-
PAR-1 mAb inhibited the proliferation and migration rates of
the SGC7901 and AGS cells (Fig. 4A-D).

Subsequently, activation of PAR-1 following the EPCR
knockdown in SGC7901 and AGS cells was investigated by
a cell-based ELISA. We adopted a cell-surface ELISA using a
specific PAR-1 monoclonal antibody that binds to intact but not
cleaved PAR-1 in the cell-surface immunoassay. In this study,
thrombin was used as a positive control, which is known to be
an activator of PAR-1 (23). The results indicated that siEPCR
transfection inhibited EPCR-mediated PAR-1 cleavage. The
anti-uncleaved PAR-1 antibody-binding rate was increased
after EPCR knockdown, compared with the control and NC
groups. The anti-uncleaved PAR-1 antibody-binding rate of

the thrombin-treated group was decreased compared with that
noted in the control and NC groups (Fig. 5SA and B). However,
after EPCR knockdown, western blotting results revealed that
the expression of PAR-1 was unchanged compared with the
control and NC groups (Fig. 5C). These results indicate that
EPCR knockdown inhibited PAR-1 activation and increased
the level of uncleaved PAR-1 but did not affect the expression
of PAR-1 protein in the SGC7901 and AGS cells.

Inhibition of proliferation and migration in GC cells by
EPCR knockdown may be related to ERKI1/2 pathways in
a PAR-1-dependent manner. It was previously reported that
the binding of APC with EPCR could activate PAR-1, which
then phosphorylates ERK-1/2 in vascular smooth muscle
cells (SMCs) (24). Additionally, APC was found to intracel-
lularly activate ERK, AKT, and NF-«B, but not the JNK
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cancer; FCM, flow cytometry.

pathway, to promote MDA-MB-231 cell motility (25). To
investigate whether EPCR cleavage of PAR-1 in GC cells
mediates cell signaling, we evaluated the effect of EPCR on
ERK1/2 phosphorylation by western blot analysis. Treatment
of GC cells SGC7901 and AGS cells with EPCR siRNA
decreased ERK1/2 phosphorylation, but the expression levels
of p-AKT (S473), p-AKT (T308), p-JNK, and p-P38MAPK
were unchanged (Fig. 6A). Furthermore, we investigated
whether the activation of PAR-1 by EPCR could induce ERK1/2

phosphorylation to regulate the proliferation and migration
of GC cells. Pretreatment of SGC7901 and AGS cells with
monoclonal antibody against PAR-1 was observed to inhibit
the phosphorylation of ERK1/2, whereas the expression levels
of p-AKT (S473), p-AKT (T308), p-JNK and p-P38MAPK
were unchanged (Fig. 6B). These results indicated that the
inhibitory effects of EPCR knockdown on the proliferation
and migration of GC cells are likely to occur via inhibition of
ERK1/2 in a PAR-1-dependent manner.
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Discussion

EPCR was initially identified by Fukudome and Esmon to be
localized to the endothelial cells of large blood vessels, with
very low or absent expression in the microvascular endothe-
lium of multiple tissues (3). EPCR is a key regulator of the
blood coagulation system and inflammatory process (26,27).
Although aberrant expression of EPCR has been reported
in carcinogenic processes, its exact mechanisms of action
remain unclear (28). Our early data provide evidence for the
presence of EPCR in GC cells and in GC tissue (20). In the
present study, SGC7901 and AGS cells were used to inves-
tigate the exact role of EPCR in GC cells via knockdown of
EPCR. Our data showed that EPCR knockdown significantly
inhibited the proliferation and migration of the GC cells,
arrested the cells in the G1 phase, and promoted apoptosis.
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In addition, it was identified that the promotion of gastric
tumor growth by EPCR may depend on PAR-1 and ERK1/2
activation.

EPCR is considered to exert a vascular barrier-protective
effect to attenuate cancer metastasis by limiting the
extravasation of tumor cells. However, overexpression of
EPCR in lung adenocarcinoma cells has been reported to
exacerbate metastatic activity (15). Thus, it is possible that
EPCR in the endothelium of host and tumor cells may have
opposing effects on cancer metastasis (29). EPCR is reportedly
expressed in highly aggressive basal-like breast cancer cells
and is considered to be a marker of human breast cancer
stem cells (30-32). EPCR overexpression in breast cancer
cells increases the growth potential of tumor cells, at least in
the initial stage of tumor growth (33). EPCR also functions
as a crucial negative regulator of cancer progression in
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p-ERK1/2 were decreased in the siEPCR-transfected group, while p-AKT (S473), p-AKT (T308), p-P38MAPK and p-JNK expression levels were unchanged.
(B) Western blotting in SGC7901 and AGS cells showed that p-ERK1/2 were decreased in the anti-PAR-1 antibody-treated group, while p-AKT (S473),
p-AKT (T308), p-P38MAPK and p-JNK levels were unchanged. EPCR, endothelial protein C receptor; PAR-1, protease-activated receptor 1.

malignant pleural mesothelioma (MPM) and promotes tumor
cell apoptosis in vivo (19,34). In murine B16-F10 metastasis
models, transgenic EPCR-overexpressing mice exhibited a
marked reduction in liver and lung metastasis compared with
wild-type animals (35). Collectively, EPCR-mediated cell

signaling in a tumor cell may promote cancer cell proliferation,
migration, invasion, and angiogenesis and inhibit tumor cell
apoptosis (15,25). Our data provide additional evidence that
knockdown of EPCR may inhibit tumor progression and
promote tumor apoptosis.
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Although the effect of EPCR on proliferation and migration
in GC cells has been demonstrated, the mechanism underlying
the effects of EPCR in GC remain unclear. EPCR was found
to promote endothelial cell proliferation through the MAPK
and PI3K signaling pathways (36,37). In addition, APC was
found to aggravate invasion and chemotaxis of breast cancer
cells through EPCR and PAR-1, indicating the potential effect
of EPCR on tumor cell behavior (22,38). APC also intracel-
lularly activated the ERK, AKT, and NF-«kB pathways to
promote MDA-MB-231 cell motility (25). Accordingly, we
hypothesized that EPCR may activate PAR-1 and phosphory-
late MAPK or AKT pathway thereafter to affect the biological
behavior of GC cells. In the present study, blockade of PAR-1
predominantly inhibited the proliferation and migration of
GC cells. Additionally, knockdown of EPCR significantly
inhibited the activation of PAR-1, indicating that the effects
of EPCR on the proliferation and migration of GC cells might
be via the activation of PAR-1. Furthermore, knockdown of
EPCR or blockade of PAR-1 significantly inhibited the phos-
phorylation of ERK1/2, but not AKT (S473), AKT (T308),
JNK and P38MAPK. This indicated that the pro-carcinogenic
effect of EPCR on GC cells may be attributed to the modula-
tion of the ERK1/2 signaling pathway in a PAR-1-dependent
manner in vitro.

In conclusion, EPCR exerts a pro-carcinogenic effect
on GC cells in a PAR-1-dependent manner via the ERK1/2-
MAPK pathway, and thus may be a potent therapeutic target
for GC. Notably, colocalization of EPCR and PAR-1 in lipid
rafts/caveolae is reportedly required for APC to cleave PAR-1
and elicit protective cellular responses in endothelial cells (39).
EPCR promotes PAR-1 and PAR-3 cleavage via APC (40). Cell
membranes display a complex network of lipids and proteins
designed to perform essential cell functions (41). Therefore,
further studies are required to investigate whether EPCR func-
tions through localization in the lipid rafts of gastric cells.
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