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Abstract

Background: Chronic inflammation plays a causal role in gastric tumor initiation. The identification of predictive biomarkers
from gastric inflammation to tumorigenesis will help us to distinguish gastric cancer from atrophic gastritis and establish
the diagnosis of early-stage gastric cancer. Phospholipase C epsilon 1 (PLCe1) is reported to play a vital role in inflammation
and tumorigenesis. This study was aimed to investigate the clinical significance of PLCe1 in the initiation and progression of
gastric cancer.

Methodology/Principal Findings: Firstly, the mRNA and protein expression of PLCe1 were analyzed by reverse
transcription-PCR and Western blotting in normal gastric mucous epithelial cell line GES-1 and gastric cancer cell lines
AGS, SGC7901, and MGC803. The results showed both mRNA and protein levels of PLCe1 were up-regulated in gastric
cancer cells compared with normal gastric mucous epithelial cells. Secondly, this result was confirmed by
immunohistochemical detection in a tissue microarray including 74 paired gastric cancer and adjacent normal tissues.
Thirdly, an independence immunohistochemical analysis of 799 chronic atrophic gastritis tissue specimens demonstrated
that PLCe1 expression in atrophic gastritis tissues were down-regulated since PLCe1 expression was negative in 524 (65.6%)
atrophic gastritis. In addition, matched clinical tissues from atrophic severe gastritis and gastric cancer patients were used to
further confirm the previous results by analyzing mRNA and protein levels expression of PLCe1 in clinical samples.

Conclusions/Significances: Our results suggested that PLCe1 protein may be a potential biomarker to distinguish gastric
cancer from inflammation lesion, and could have great potential in applications such as diagnosis and pre-warning of early-
stage gastric cancer.

Citation: Chen J, Wang W, Zhang T, Ji J, Qian Q, et al. (2012) Differential Expression of Phospholipase C Epsilon 1 Is Associated with Chronic Atrophic Gastritis and
Gastric Cancer. PLoS ONE 7(10): e47563. doi:10.1371/journal.pone.0047563

Editor: Javier S. Castresana, University of Navarra, Spain

Received June 22, 2012; Accepted September 18, 2012; Published October 15, 2012

Copyright: � 2012 Chen et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: This work was supported by National Key Basic Research Program of China (973 Project) (2010CB933900), New Century Excellent Talent of Ministry of
Education of China (NCET-08-0350), Special Infection Diseases Key Project of China (2009ZX10004-311), National Natural Science Foundation of China (31170961
and 31100717), Shanghai Science and Technology Fund (12ZR1415800) and Shanghai Jiao Tong University Innovation Fund For Postgraduates (Z-340-007). The
funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

Competing Interests: The authors have declared that no competing interests exist.

* E-mail: dxcui@sjtu.edu.cn

Introduction

Gastric cancer is the fourth common tumors in world. The

incidence of gastric cancer is steadily increasing because of recent

changes of lifestyle and diets habits in China [1]. As for gastric

cancer, survival rates depend on the early diagnosis of the disease.

Typically, the earlier a cancer is detected and diagnosed, the more

successful the treatment will be. Therefore, it is very important to

improve the rates of early diagnosis and early treatment for gastric

cancer. We have tried to establish an early gastric cancer pre-

warning system based on gene expression microarray analysis

since 2005 [2]. Meanwhile, we also hoped to find the early gastric

cancer cells in vivo by multi-mode targeted imaging techniques [3–

7]. However, lacking of biomarker for gastric cancer is still the

major obstacle for early diagnosis.

Nowadays, it is well accepted that Helicobacter pylori (H. pylori)

plays a causal role in triggering the chronic inflammation (gastritis)

leading to malignancy, and has been classified as a definite human

carcinogen by International Agency of Research on Cancer

(IARC) [8–10]. Moreover, based on the histological differences

between chronic gastritis and gastric cancer, early-stage gastric

cancer is often detected by endoscopy. Thus, investigation of the
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molecular and biological changes, including gene amplification

and activations, which occur from chronic gastritis to gastric

cancer, can provide some new insights into the pathology of this

disease and new prognostic markers. However, up to date, there

are few reports on addressing special biomarkers that can

distinguish gastric inflammation from gastric tumorigenesis.

The Phosphoinositide-specific phospholipase C (PLC) repre-

sents a large family which catalyzes the hydrolysis of phosphati-

dylinositol 4,5-bisphosphate into two vital second messengers,

diacylglycerol and inositol 1,4,5-trisphosphate, which include six

families of mammalian PLC isoforms (b, c, d, e, f and g) [11–13].

Among them, PLCe is a newly identified member of PLC family

[12]. It is a key downstream effecter of Ras family small GTPases:

Ras, Rap1, and Rap2 [12,14,15].

Recently, much works reported that PLCe1 played a crucial

role in tumorigenesis and inflammation. PLCe1 expression has

been found to correlate with human bladder cancer, and the

knockdown of PLCe1 in vitro and in vivo inhibited bladder tumor

growth [16,17]. Furthermore, It has been reported that PLCe1 is

over-expressed in skin cancer [18]. In PLCe2/2 mice, it exhibited

marked resistance to tumor formation and to the 12-O-tetra-

decanoylphorbol-13-acetate (TPA)-induce skin inflammation

[18,19]. Subsequent studies showed that PLCe played crucial

roles in spontaneous intestinal tumorigenesis with augmentation of

angiogenesis and inflammation by using the adenomatous

polyposis coli (Apc) Min/+ mouse model [20].

Moreover, PLCe was required in activation of cytokine

production in non-immune skin cells in a variety of inflammatory

reactions, and this important function of PLCe was further

confirmed in transgenic mice over-expressing PLCe [21,22]. On

the other hand, PLCe was required for tumor necrosis factor

(TNFa)-induced chemokine (C–C motif) ligand 2 (CCL2) expres-

sion in human keratinocytes and cooperates with nuclear factor

kappa B (NF-kB) pathway [23]. Such a function of PLCe in

inflammation is unique among the PLC isozymes [13].

Recently, two single nucleotide polymorphism (SNP) rs2274223

and rs11187870 in PLCe1 loci have been identified as novel

susceptibility locus for gastric cancer in Chinese population by

genome wide gene-association analysis (GWAS) [24–26]. These

results confirmed the association between PLCe1 and risk of

gastric cancers.

In this study, we examined the expression pattern of PLCe1 in

human gastric tissues including normal, atrophic gastritis, and

tumor tissues, and made a hypothesis on the role of PLCe1 in

chronic inflammation and tumorigenesis of gastric cancer.

Compared with normal tissues, we found that PLCe1 protein

was highly expressed in gastric cancer tissues, whereas it was

down-regulated in atrophic gastric tissues. Our results strongly

suggest that PLCe1 can be a potentially promising biomarker for

distinguishing gastric cancer from atrophic gastritis and might be a

potential biomarker for diagnosing early-stage gastric cancer.

Materials and Methods

Ethic Statements
The study was approved by the Ethics Committee of Sun Yat-

sen University Cancer Center and the Ethics Committee of the

First Affiliated Hospital of Shanghai Jiao Tong University, and

written informed consent was obtained from each subject.

Cell lines
The SV40-transformed immortal gastric epithelial cell GES-1

were preserved in our institute and maintained as recommended

[27]. Three gastric cancer cell lines AGS, SGC7901 and MGC803

were obtained from Chinese Academy of Sciences Cell Bank of

Type Culture Collection and kept in our laboratory. All cell lines

were cultured in Dulbecco’s Modified Eagle Medium (DMEM)

supplemented with 10% fetal calf serum (FCS) (Sigma Chemical,

St. Louis, MO), 100 units/ml penicillin and 0.1 mg/ml strepto-

mycin. The cells were maintained at 37uC in a humidified

chamber with 5% CO2.

RNA Extraction and Reverse Transcription-PCR
Total RNA from cells and tissues samples was extracted using

the Trizol reagent (Invitrogen) according to the manufacturer’s

instruction. The extracted RNA was pretreated with RNase-free

DNase, and 2 mg RNA from each sample was used for cDNA

synthesis primed with random hexamers. For PCR-mediated

amplification of PLCe1 cDNA, an initial amplification using

PLCe1-specific primers was done with a denaturation step at 95uC
for 10 min followed by 30 denaturation cycles at 95uC for 60 s,

primer annealing at 55uC for 30 s, and primer extension at 72uC
for 30 s. On completion of the cycling steps, a final extension at

72uC for 5 min was carried out before the reaction was stopped

and stored at 4uC. Expression data were normalized to the

geometric mean of the housekeeping glyceraldehyde-3-phosphate

dehydrogenase (GAPDH) gene to control the variability in

expression levels. Reverse transcription-PCR was designed using

the Primer Express Software version 3.0 (Applied Biosystems). The

sequences of the sense and antisense primers were as follows: 59-

GCAAGAAGTGGCCTTCTCAG-39 (F) and 59-GAACTT-

GAAGGGAGGGCATT -39 (R) for PLCe1, 59-

GCTCCTCCTGAGCGCAAG-39 (F) and 59-CATCTGCTG-

GAAGGTGGACA - 39(R) for GAPDH.

Western Blotting
Cells were harvested in sampling buffer [62.5 mmol/L Tris-

HCl (pH 6.8), 2% SDS, 10% glycerol, and 5% 2-h-mercaptoeth-

anol]. All fresh tissues were grounded to powder in liquid nitrogen

and then lysed with the sampling buffer. Protein concentration was

determined by Bradford assay (Bio-Rad Laboratories). Equal

amounts of proteins were applied to 9% polyacrylamide SDS gels

(SDS-PAGE), separated electrophoretically, and transferred onto

polyvinylidene fluoride membranes (Amersham Pharmacia Bio-

tech). The membrane was incubated with anti- PLCe1 rabbit

antibody (1:250; Sigma). PLCe1 expression was detected with

horseradish peroxidase-conjugated goat anti-rabbit IgG (1:2,000;

Amersham Pharmacia Biotech) and an enhanced chemilumines-

cence kit (Amersham Pharmacia Biotech) according to the

manufacturer’s instructions. b-actin detected with an anti-b-actin

rabbit antibody (1:1,000 dilution; Sigma) was used as the loading

control.

Patients, Tissue Specimens and Tissue Microarray
Patients with atrophic gastritis and cancer were selected from

patients who were scheduled for upper gastrointestinal endoscopy

for routine screening for gastric cancer at the First Affiliated

Hospital of Shanghai Jiao Tong University and Sun Yat-sen

University Cancer Center from January 2003 to December 2009.

We excluded patients who had received anti-ulcer agents or

antibiotics for up to two months before the examination and those

who had histories of gastric cancer, gastric or duodenal ulcer, or

gastric surgery. Hematoxylin and eosin (H&E) staining on patient

tissues was done to determine histopathologic features.

The degree of atrophy was classified into three levels of severity,

according to the appearance of mucosal folds and vasculature, as

follows: mild (transparent fine blood vessels and yellowish

discoloration limited to the lower body, with thick mucosal folds),

PLCe1: A Potential Biomarker for Gastric Cancer
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moderate (clearly transparent blood vessels and yellow-grayish

discoloration up to the middle and upper body, with thinned and

narrowed mucosal folds), and severe (clearly transparent large

blood vessels and graygreenish discoloration up to the upper body,

with disappearance of mucosal folds on air insufflation). The use of

these criteria is justified by the previous reports on the consistency

between endoscopy and histological findings for atrophic gastritis

[28,29]. When both endoscopy and histological findings were

confirmed, 799 atrophic gastritis patients including 281 mild, 265

moderate and 253 severe, respectively, were enrolled into our

study. The 799 patients were included 439 male and 320 female,

with a media age of 35.6 years (range, 18–55 years).

Each tumor sample was assigned a histological grade based on

the World Health Organization (WHO) classification criteria. All

gastric cancer patients were staged using the 7th edition of the

International Union Against Cancer (UICC) Tumor-Node-

Metastasis (TNM) staging system. Patients with cancer were

enrolled into our study when their diagnosis was histologically

confirmed. The normal tissues were eligible if their endoscopic

diagnosis was normal. After screening H&E-stained slides for

optimal tumor tissue and normal tissue adjacent to tumor with a

distance of 10 cm from the tumor, we constructed TMA slides

with 74 matched pairs of tumor tissues and adjacent to the tumor

tissues (collaborating with Shanghai Biochip, Shanghai, Chi-

na).The 74 gastric cancer patients (age range = 40–84 years;

average age = 63.77 years; 23 female and 35 male) included 36

early cases (pTNM stage I = 11, pTNM stage II = 25) and 36

advanced cases (pTNM stage III = 32, pTNM stage IV = 6).

Among these, 6 (0.81%) were classified as well differentiated

adenocarcinoma, 40 (54.1%) as moderately differentiated, and 25

(33.8%) as poorly differentiated adenocarcinoma.

Immunohistochemistry
Immunohistochemical analysis was used to determine the

expression pattern of PLCe1 protein in 74 matched human

gastric cancer tissues and 799 atrophic gastritis samples. In brief,

paraffin embedded specimens were cut into 4 mm sections and

baked at 60uC for 2 h followed by deparaffinization with xylene

and rehydrated. The sections were submerged into EDTA

antigenic retrieval buffer and microwaved for antigenic retrieval,

after which they were treated with 3% hydrogen peroxide in

methanol to quench endogenous peroxidase activity, followed by

incubation with 1% bovine serum albumin to block nonspecific

binding. Sections were incubated with rabbit anti- PLCe1 (1:50;

Sigma) overnight at 4uC. Normal goat serum was used as a

negative control. After washing, tissue sections were treated with

biotinylated anti-rabbit secondary antibody (Zymed) followed by

further incubation with streptavidin-horseradish peroxidase com-

plex (Zymed). Tissue sections were then immersed in 3, 39-

diaminobenzidine and counterstained with 10% Mayer’s hema-

toxylin, dehydrated, and mounted.

Scoring of PLCe1 Immunohistochemistry
PLCe1 immunoreactivity was evaluated independently by 3

pathologists (W.W., Q.Q. and L.L.) who were blinded to patient

outcomes. The percentage of positively stained cells and intensity

of staining cells was determined by each observer, and the average

of 3 scores was calculated. We randomly selected 10 high-power

fields (magnification, 6400; 100 cells per high-power field) and

counted 1000 cells. When the mean of percentage of PLCe1-

positive cells is close to 0% or 100%, the standard deviation (SD) is

close to 0; and, when the mean is approximately 50%, the SD is

approximately 5%. Thus, the SD does not increase with the mean.

In this study, PLCe1 expression was graded as follows: tissue with

positive cytoplasmic staining in #25% of cells was graded

negative, and tissue with positive cytoplasmic staining in .25%

of cells was graded positive [30].

Statistical Analysis
All statistical analyses were carried out using the SPSS 17.0

statistical software package. The wilcoxon test method was used to

analyze those matched gastric tumors tissues in the tissue

microarray. The x2 test and Fisher’s exact tests used to analyze

those gastric cancer and severe atrophic gastritis, and also were

performed to determine the significance of the relationship

between PLCe1 expression and clinicopathologic characteristics.

Each experiment was performed independently at least twice with

similar results. p,0.05 in all cases was considered statistically

significant.

Results

Up-regulated Expression of PLCe1 in Gastric Cancer Cell
Lines

Firstly, we detected the mRNA and protein expression of

PLCe1 in different gastric cell lines (Figure 1). Reverse transcrip-

tion-PCR analysis and Western blotting analysis were conducted

on these samples derived from normal gastric mucous cells GES-1

and three gastric cancer cell lines AGS, SGC7901 and MGC803.

We found that all gastric cancer cell lines revealed higher PLCe1

expression than that in normal gastric cell controls at both mRNA

and protein levels.

PLCe1 is up-regulated in Gastric Cancer Lesions but
down-regulated in Atrophic Gastritis Lesions

Then, we investigated the role of PLCe1 in both tumor and

normal tissues in a gastric cancer tissue microarray. As shown in

Figure 2, we observed that both tumor and normal tissues

demonstrated the positive expression of PLCe1. However, as

shown in Table 1, tissue microarray data analysis had shown that

the percentage of PLCe1 positive expression in tumor tissues is

significantly higher than that in adjacent normal tissues by

wilcoxon test analysis (73.0% versus 20.3%, p,0.01).

To determine PLCe1 expression in inflammation environment,

we extended PLCe1 immunohistochemical analysis using another

independent set of paraffin-embedded tissue sections of 799

atrophic gastritis tissue specimens. The immunohistochemical

results showed that PLCe1 expression was positive in 275 (37.0%)

atrophic gastritis including 106 (37.7%) mild atrophic gastritis, 98

(26.0%) moderate atrophic gastritis and 71 (28.1%) in severe

atrophic, respectively. Moreover, the PLCe1 expression was

correlated with the degree of atrophy (p = 0.036) (see Table 2).

Figure 1. Expression analysis of PLCe1 protein and mRNA in
gastric normal and cancer cell lines. A, expression of PLCe1 mRNA
in gastric normal cell line GES-1and cancer cell lines SGC7901, MGC803
and AGS by reverse transcription-PCR. B, expression of PLCe1 protein
gastric normal cell lines GES-1 and cancer cell lines SGC7901, MGC803
and AGS by Western blotting.
doi:10.1371/journal.pone.0047563.g001

PLCe1: A Potential Biomarker for Gastric Cancer
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Therefore, compared with tumor and normal tissues, atrophic

gastritis samples had decreased PLCe1 expression (p,0.001) (see

Table 2).

We then confirmed these immunohistochemical tissue micro-

array results by reverse-transcription-PCR and Western blotting

analysis of three paired of gastric cancer and adjacent normal

tissues and three paired of severe atrophic gastritis and adjacent

normal tissues, which were taken from the same patient.

Compared with adjacent normal tissues, three examined gastric

tumors displayed up-regulation of PLCe1 expression at both

mRNA and protein levels, but all of severe atrophic gastritis tissues

had lower expression of PLCe1(see Figure.3). In agreement with

the results of immunohistochemical tissue microarray analysis, the

paired analysis also showed PLCe1 was over-expressed in tumor,

but down-regulated in severe atrophic gastritis in comparison with

the matched adjacent normal tissues.

These observations suggested that PLCe1 expression status was

very different in the context of inflammation versus tumorigenesis.

Our results highly suggest that our results highly suggest that the

PLCe1 protein could be a potential biomarker of gastric cancer.

Figure 2. Immunohistochemical detection of PLCe1 protein in gastric cancer and atrophic gastritis patients. Representative images
from Immunohistochemical analysis of 74 archived gastric cancer and 799 atrophic gastritis cases. A, overview of the tissue microarray by
immunostaining of antibody PLCe1. Boxed biopsies are shown in detail in (B and C). B and C are matched tumor and adjacent normal tissues from
same patient. The patient is pTNM stage III with poorly differentiated adenocarcinoma. Both tumor (B) and adjacent normal (C) cells are positive for
PLCe1. Representative immunohistochemical (D)/histological (G) observations in a atrophic gastritis tissue, Representative immunohistochemical (E)/
histological (H)observations in a gastric normal tissue, Representative immunohistochemical (F)/histological (I) observations in a gastric cancer tissue.
(Original magnification, 62 for B and C, 6200 for D, E, F, G, H and I).
doi:10.1371/journal.pone.0047563.g002

Table 1. The expression of PLCe1 protein in gastric cancer tissue and adjacent normal tissue.

PLCe1 protein staining (N = 74) Negative Positive High Low Equality p value (wilcoxon test)

Gastric cancer tissue 0 (0%) 74 (100%)

Adjacent normal tissue 0 (0%) 74 (100%)

Tumor tissue versus adjacent normal
tissue

54 (73.0%) 15 (20.3%) 5 (6.70%) p,0.001

doi:10.1371/journal.pone.0047563.t001

PLCe1: A Potential Biomarker for Gastric Cancer
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Correlations between PLCe1 and Clinicopathologic
Features

There is no statistically significant difference of PLCe1
expression in clinicopathologic data, such as age, sex, tumor size,

classification, clinical stage, between patients at different stages of

gastric cancer in the tissue microarray (shown in Table S1).

Particularly, as shown in Figure 2, PLCe1 protein expression in

cytoplasm was frequently detected in all tumor tissues, normal

tissues but less frequently in atrophic gastritis tissues.

However, as shown in Figure 4, in the tissue microarray,

positive PLCe1 expression were observed in inflammatory cells

and lymphocytes in 13 (48.1%) adjacent normal tissue samples

from lymphnode metastases (N0) gastric cancer patients (shown in

Figure 4A). Moreover, in severe atrophic gastritis tissues, 6 (2.37%)

samples showed positive PLCe1 expression in inflammatory cells

or lymphatic tissues (Figure 4B). Thus, these results imply that the

expression of PLCe1 may be associated with inflammatory cells

invasion during tumorigenesis and tumor metastases.

Discussion

Here, our study firstly demonstrated that PLCe1 was up-

regulated in human gastric tumor tissues, but was down-regulated

in inflammation environment, compared with normal tissues. The

differential expression of PLCe1 in different tissues highly

suggested that the expression of PLCe1 could play a key role in

inflammation and tumorigenesis.

Inflammation is recognized as a vital constituent of the local

environment sustaining tumor development, including initiation,

promotion, malignant conversion, invasion, and metastasis [31]. A

causal relationship between gastric tumor promotion and inflam-

mation has been supported from the observations that the

inflammation caused by Helicobacter pylori infection can increase

the risk of tumor promotion [8–10]. Recently, numerous reports

have shown that PLCe1 expression levels are highly associated

with inflammation and tumorigenesis [19–21,23]. However, the

molecular mechanism underlying the biological significance of

PLCe1 in gastric cancer development and progression remains

obscure. Our study has provided evidence that PLCe1 up-

regulation might be important in the progression of gastric cancer.

Particularly, its down-regulation in inflammation environment,

highly suggested that PLCe1 may be an important biomarker, and

may be used to distinguish gastric cancer status from atrophic

lesion stage.

Moreover, in our work, PLCe1 protein can be detected in

inflammatory cells and lymphocyte tissues in some adjacent

normal tissues at N0 degree and some severe atrophic gastritis

tissues. In mammals, PLCe1 is reported to be expressed in non-

Table 2. The expression of PLCe1 protein in gastric cancer, normal and atrophic gastritis patients.

PLCe1 protein staining (N = 947) Negative Positive x2 test Fisher’s exact test

Gastric cancer 0(0%) 74 (100%)

Normal 0(0%) 74 (100%)

Atrophic gastritis 524(63.0%) 275(37.0%) p,0.001 p,0.001

Mild atrophic 175(62.3%) 106(37.3%)

Moderate atrophic 167(74.0%) 98(26.0%)

Severe atrophic 182(71.9%) 71(28.1%) p = 0.036 p = 0.034

doi:10.1371/journal.pone.0047563.t002

Figure 3. Expression analysis of PLCe1 mRNA and protein in gastric cancer and atrophic gastritis patients. A and C, expression of PLCe1
mRNA and protein in each of the gastric tumors (T) and gastric adjacent normal tissues (N) paired from the same patient by reverse transcription-PCR
and western blot. B and D, expression of PLCe1mRNA and protein in each of the severe atrophic gastritis (S) and gastric adjacent normal tissues (N)
paired from the same patient by reverse transcription-PCR and Western blotting.
doi:10.1371/journal.pone.0047563.g003

PLCe1: A Potential Biomarker for Gastric Cancer
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immune cells such as epidermal keratinocytes, dermal fibroblasts,

and epithelial cells, but not in immune cells such as lymphocytes,

granulocytes, macrophages, and dendritic cells [21,32,33]. Our

results suggest that the function of PLCe1 protein in gastric cancer

may be linked to its expression in the immune system.

According to these available results, we proposed a possible

mechanism of PLCe1 protein functioning in tumorigenesis of

gastric cancer: PLCe1 protein as an effecter of Ras and Rap small

GTPases [12,14,15] is at first expressed in normal gastric mucous

tissues. In the course of progression of atrophic gastric lesion,

PLCe1 protein expression is decreased to prevent early inflam-

mation infiltration, according to PLCe2/2 mice exhibits marked

resistance to the TPA-induce skin inflammation [18,19]. With

increasing time and degree of inflammation of atrophic gastric

lesion, PLCe1 protein is gradually expressed in immune cells

because PLCe was required in a variety of inflammatory reactions

[21,22], which may finally induce the formation of gastric cancer.

Simultaneously, PLCe1 protein gets higher expression in gastric

cancer cells because PLCe over-expression can promote intestinal

tumorigenesis in ApcMin/+ mice [20].

In summary, up-regulation of PLCe1 expression in gastric

cancer but down-regulation in atrophic gastritis was observed by

our study. The importance role of PLCe1 in gastric cancer is

further highlighted by our finding of its inverse correlation with

chronic atrophic gastritis. These results not only suggest that

PLCe1 may be used as a prognostic indicator to distinguish gastric

cancer from atrophic gastritis, but also warrant further studies to

establish a possible link between the biological function of PLCe1

and the pathogenesis of gastric cancer. Our studies also show that

PLCe1 may have an important role in tumorigenesis of gastric

cancer, especially at early stage, and might represent a novel

marker for diagnosing early-stage gastric cancer.
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