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Introduction

Gastric and esophageal cancers comprise a
significant proportion of cancers affecting the upper
gastrointestinal tract. Although the incidence of
gastric cancers (GC) has decreased in the last 2
decades, it is still the 4th common cancer and 2nd
most frequent cause of malignancy-related deaths
worldwide(1). On the other hand, the incidence of
oesophagus cancer (OC) is relatively low however
associated with poor prognosis due to advanced
stage at the time of diagnosis(2). The role of environ-
mental factors on the development of GC and OC
have been established. However only a small pro-
portion of patients with risk factors may experience
GC or OC that supports the role of genetical factors
in carcinogenesis(3-6). These two cancer types are
associated with different pathologic characteristics,
clinical features and prognosis. However common

genetical background of two entities is an area of
ongoing researches.

E-cadherin is a transmembrane glycoprotein
encoded by the E-cadherin gene (CDH1) located on
chromosome 16q22.1. It plays important roles in
the establishment of adherent type junctions by
mediating calcium-dependent cellular interactions,
and is thought to be a tumour suppressor protein(7).
E-cadherin is also thought to be involved in intra-
cellular signalling in normal epithelial cells.
Downregulation of this molecule in epithelial cells
is frequently associated with tumour formation and
differentiation(8). Partial or total loss of E-cadherin
gene (CDH1) expression occurs in the majority of
human carcinomas(9). 

There are a number of polymorphisms clus-
tered around the transcription start site of the E-
cadherin gene. It was reported that single
nucleotide polymorphisms (SNP)-160C>A
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ABSTRACT

Aim: The aim of this study was to investigate whether -160C>A single nucleotide polymorphism of the promoter region of the
CDH1 gene (E-cadherin) is associated with gastric and esophageal cancers.

Methods: Ninety-eight patients with gastric and esophageal cancers and 105 gender- and age-matched controls were
enrolled in the study. Genotyping of CDH1 -160C>A polymorphism (rs16260) was done by polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP). 

Results: The CDH1 -160C>A genotype and allele frequencies of the gastric and esophageal cancer patients did not differ
significantly from those of healthy controls (p>0.05). With respect to tumour localization or histopathologic type, there was no sig-
nificant association between CDH1 -160C>A genotype with gastric or esophageal carcinomas. (p>0.05).  

Conclusıon: The present study indicates that the CDH1gene -160C>A polymorphism is not associated with gastric and
esophageal cancers in the Turkish population.
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(rs16260) in the promoter region might alter the
transcriptional activity of this gene(10, 11), which
attracted a lot of attentions to investigate the possi-
ble effects of these polymorphism on the suscepti-
bility of cancers including gastric and esophageal
cancers (12-17). However, results of these associa-
tion studies were controversial(18-22). It is established
that CDH1-160C>A gene polymorphism is an eth-
nicity-dependent risk factor for GC(23, 24). To the best
of our knowledge, lack of available data exist about
the relation of CDH1-160C>A gene polymorphism
and gastric and esophageal cancers in Turkish pop-
ulation. The aim of the present case-cohort study is
to investigate the association of between the CDH1
gene-160C>A polymorphism with gastric and
esophageal cancers in Turkish population.

Materials and methods 

Sixty eight gastric and 30 esophageal cancer
patients and 105 age and sex matched controls from
same region and ethnic origin were enrolled to the
study. Patients with gastric or oesophageal cancer
were recruited from those admitted to the
Endoscopy unit of Erzurum Education and
Research Hospital, Erzurum, Turkey, between June
2011 and November 2012. Patients without overt
cancer and family history of cancer were enrolled
as healthy controls. Family history of cancer was
defined as any cancer in at least first or second
degree relatives and information was obtained by
interview with the participants. Written informed
consent was obtained from all patients and Ethics
committee of Medical School of Harran University
approved the study.

Diagnosis of GC was confirmed by endoscop-
ic biopsy and histopathologic examination. A writ-
ten informed consent was obtained from all patients
before endoscopic intervention. Intravenous mida-
zolam (0.05-0.1 mg/kg) was used for conscious
sedation. Upper gastrointestinal system endoscopy
was performed by  Olympus GIFQ 160Z, Exera II
(Olympus, America Corp., Melville, NY, USA).
Endoscopy procedure and endoscopic examination
was performed by the same gastroenterologist.
Similarly, single pathologist carried out the
histopathologic examination of biopsy samples.

OC and GC where macroscopically differenti-
ated by their position about the cardioesophageal
junction (respectively 1 cm above or 2 cm below).
Differentiation of cancers located on car-
dioeosophageal junction was done by standard cri-

teria which is introduced by Siewert and Stein(25).
Staging procedure was performed in accordance
with Union Internationale Contre le Cancer system. 

DNA extraction
Two ml of peripheral venous blood was col-

lected from each subject and put in Vacutainer tubes
containing EDTA and stored at-20°C until the
extraction of the DNA. Genomic DNA extraction
was performed by commercially available kits
“Thermo Scientific GeneJET™ Whole Blood
Genomic DNA Purification Kit” according to man-
ufacturer’s instructions. 

Genotyping analysis
Polymerase chain reaction-restriction fragment

length polymorphism (PCR-RFLP) assays were
used to determine the-160 C>A single nucleotide
polymorphism (rs16260) of the CDH1 gene as pre-
viously described(26). PCR amplification was gener-
ated using the following oligonucleotide primers:
forward 5’- GCCCCGACTTGTCTCTCTAC-3’ and
reverse 5’- GGCCACAGCCAATCAGCA-3’ (prod-
uct of 447 bp).

To amplify the region containing the-160 C>A
polymorphism of the CDH1 gene, a PCR reaction
was carried out in a 10 μl reaction volume contain-
ing 1 x PCR buffer, 2 mM MgCl2, 0.2 mM each
deoxynucleotide triphosphate (dNTPs, Fermentas,
St. Leon-Rot, Germany), 40 ng of DNA, 0.2 µM of
each primer (Bio Basic Inc., Ontario, Canada), and
0.5 unit of Taq DNA Polymerase (Fermentas). The
PCR conditions were: 3 min of initial denaturation
at 94 °C, followed by 30 cycles at 95 °C for 30 s,
30 s at 60 °C for annealing, and 30 s at 72 °C for
extension, followed by 5 min at 72 °C for final
extension. The PCR products were 447 bp.

For the RFLP analysis, PCR-amplified prod-
ucts were digested with HincII for 2-5 h at 37 °C
(New England Biolabs, Hertfordshire, UK). The
amplicon with the homozygous AA allele of CDH1
was cleaved by HincII, yielding 367 and 80 bp
fragments, whereas the amplicon with the homozy-
gous CC allele remained uncut, yielding a 447 bp
band. The amplicon with the heterozygous CT
allele yielded three fragments of 447, 367, and 80
bp length. The digested products were separated on
3% agarose gel along with a 100-1500 bp DNA lad-
der (Bio Basic Inc.).

Ethidium bromide-stained gels were visual-
ized under UV light using the Alpha Imager System
(AlphaInnotech, San Leandro, CA, U.S.A.)(Fig. 1).



Statistical analysis
Statistical analysis were performed using the

SPSS Statistical package, version 17.0 for Windows
(SPSS. Inc., U.S.A.). The normality of distribution
was evaluated by the Kolmogorov-Smirnov test,
and the normally distributed data were analyzed by
the Student’s t-test. Genotype distributions and
allele frequencies of the CDH1 gene-160 C>A
polymorphism were analysed by the chi-square test.
The observed and expected genotype frequencies of
control and patient groups were compared using
chi-square test to determine if they were in Hardy-
Weinberg equilibrium. All the statistical tests were
two-sided, and a P value <0.05 was considered to
be statistically significant.

Results

The demographic characteristics of gastric and
esophageal cancer cases and controls are summa-
rized in Table 1. There was no statistically signifi-
cant difference in the distribution of sex and age
between case and control group (P>0.05).

Genotyping of CDH1 -160 C>A polymor-
phism was entirely achieved in patients and control
subjects. Genotype distributions of both patients
and controls were consistent with Hardy-Weinberg
equilibrium.

Genotype distributions and allele frequencies
of CDH1-160C>A polymorphism in gastric and
esophageal cancer patients and healthy controls
were shown in table 2. When homozygote CC
genotype (wild type) was considered as reference,
there was no significant difference between geno-
type distribution of patients and controls (P>0.05).
Also the difference between allele frequencies of
patients and controls were nonsignificant (P>0.05).
Genotype distribution and allele frequency of
CDH1 -160 C>A in 68 patients with GC and 30
patients with esophageal cancer were similar to that
of control subjects (Table 3). 

Adenocarcinoma (n=46) and squamous cell
carcinoma (n=30) were the most frequent histologic

E-cadherin (CDH1) gene -160C>A promoter polymorphism and Risk of Gastric and Esophageal Cancers 673

Figure 1: PCR-RFLP products of CDH1 gene -160C>A
polymorphism obtained by  2.5% agarose gel electropho-
resis. Lane M shows 100bp DNA ladder. Lane 1 shows
homozygous alleles (C/C), lane 2 shows heterozygous
alleles (C/A) and lane 3 shows homozygous poly-
morphic alleles (A/A).

Patient group Control group P

Age (years)
(mean ± SD) 64.28 ± 11.6 61.44 ± 14.24 >0.05

Sex
(female/male) 40/60 45/60 >0.05

Table 1: Demographic characteristics of the study group.

CDH1-160C>A Patients
n=98 (%)

Controls
n=105 (%) OR 95% CI P-value

Genotype

CC 31 (32%) 44 (42%) Reference

CA 56 (57%) 54 (51%) 1.47 0.81-2.66 0.2

AA 11 (11%) 7 (7%) 2.23 0.77-6.39 0.12

Allele

C 118 (60%) 142 (68%) Reference

A 78 (40%) 68 (32%) 1.38 0.91-2.07 0.11

Table 2: Genotype distributions and allele frequencies of
CDH1-160C>A polymorphism in gastric and esophageal
cancer patients and healthy controls.

CDH1-160C>A Genotype Allele frequency

CC CA AA OR
(95% CI) P C A OR

(95% CI) P

Tumor localization

Controls 44 54 7 Reference 142 68 Reference

Stomach 22 36 10 1.5 (0.7-2.8) >0.05 80 56 1.4(0.9-2.2) >0.05

Esophagus 9 20 1 1.6 (0.7-4.0) >0.05 38 22 1.2(0.6-2.2) >0.05

Tumor Pathology

Controls 44 54 7 Reference 142 68 Reference

Adenocarcinoma 14 26 6 1.6 (0.7-3.4) >0.05 46 34 1.4(0.8-2.4) >0.05

Squamous cell
carcinoma 10 17 3 1.4 (0.6-3.3) >0.05 35 21 1.2(0.7-2.3) >0.05

Table 3: Comparison of genotype distribution and allele
frequency of CDH1-160 C>A polymorphism in patients
with gastric and oesophageal cancer and control subjects
in terms of tumour localization and Tumour Pathology.



type in the present study. Less frequent histologic
types were lymphoma (n=3), adenosquamous carci-
noma (n=3), mucinous adenocarcinoma (n=2) and
ringed cell carcinoma (n=1). The histologic type
was not determined in 13 patients. Due to limited
number of patients with cancers other than adeno-
carcinoma and squamous cell carcinoma, statistical
analysis was performed only in patients with this
last ones. The difference between genotype distrib-
ution and allele frequency of CDH1 -160 C>A of
patients with adenocarcinoma or squamous cell car-
cinoma and controls were nonsignificant (Table 3).

Discussion

The present study indicated that a significant
association does not exist between CDH1gene-
160C>A polymorphism and gastric or esophageal
cancers in the Turkish population. Our study popu-
lation was composed of residents of eastern
Anatolia which is known as the highest incidence
area for GC and EC OC in Turkey(27). High inci-
dence of upper gastrointestinal system malignancies
in eastern region of Turkey is related to, at least in
part, genetical factors as well as environmental
ones. Environmental factors including nutritional
inhabits and helicobacter pylori serum positivity are
well established risk factors that are frequent in
Turkey(28). However, lack of available data exist in
genetical background of gastric and esophageal
cancers from Turkey.

Despite well known risk factors, GC or OC
develops only in a small group of patients having
majority of these predisposing conditions that sug-
gests the central role of genetical factors(29). A group
of epidemiological studies indicated that OC and
GC may share similar multifactorial background
resulted from complex interaction of environmental
and genetic factors(30, 31).

E-cadherin acts as a calcium-dependent inter-
cellular adhesion molecule and plays a major role
in the maintenance of intercellular adhesion(24, 26).
Watabe et al first described the involvement of E-
cadherin in contact-dependent inhibition of cell
growth. Although the idea that E-cadherin is
involved in a group tumours has been determined,
the exact molecular role of of E-cadherin in tumour
formation is still unclear. Increased accumulation of
β-catenin as a consequence of E-cadherin loss dur-
ing tumour formation is a possible mechanism(32). In
some human cancer studies it was established that
E-cadherin expression is suppressed and considered

as critical step in tumour development and progres-
sion(10).

Polymorphisms of the E-cadherin  gene  are
responsible for interindividual variation in the pro-
duction of E-cadherin and accused of increasing
individual susceptibility to cancer(26).
Transcriptional activity of E-cadherin is influenced
by-160C>A single nucleotide polymorphism at pro-
moter region of the gene. When compared to the
wild-type C allele, the A allele has diminished tran-
scriptional efficiency by 68%, possibly depending
on stronger transcriptional factor binding activity of
the C allele(10). Therefore, several cancers including
gastric malignancies were found to associated with-
160C>A polymorphism of CDH1 gene(12-17).
However, contrary results including gastric and
esophageal cancers have also been reported (18-
22). It is suggested that the-160C/A polymorphism
in the CDH1 promoter may play different roles in
different cancer types. Also in the present study we
did not observe any association between-160C>A
SNP and the risk of gastric and esophageal cancers.

Recent two meta analysis revealed that the fre-
quency of CDH1 -160C<A polymorphism of E-
cadherin gene vary significantly and ıt was deter-
mined as an ethnicity dependent risk factor for
GC(23, 24). Among them, Wang et al. reported that the
variant genotypes of the_160C>A polymorphism
were associated with significantly decreased GC
risk among Asians, but not among Europeans (23).
On the other hand, meta-analysis by Chen et al sug-
gests that CDH1 -160C>A polymorphism may be
associated with risk of GC among Caucasians, but
not among Asians(24). Due to controversial results
from different ethnic populations, we aimed to
examine the association of CDH1 -160C>A poly-
morphism and upper gastrointestinal cancers in
Turkish population.

With respect to the relation of GC that consti-
tute vast majority of our patients group, and CDH1
-160C>A polymorphism, there are controversial
reports from different ethnic populations. Reports
from Oman and Mexico determined that CDH1 -
160C>A polymorphism  is associated with an
increased risk of GC(12, 13). In another study from
Brazil, CDH1 -160C>A polymorphism may
increase the risk of developing GC(14). Cattaneo et
al. conducted a study in an Italian population and
stated that the A allele of E-cadherin gene may act
as a low penetrance cancer susceptibility gene(33).
Studies from Caucasian population have apparently
pointed out a significant association between CDH1
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-160C>A polymorphism and GC. In contrast, no
significant association was observed in Asian popu-
lation such as Korea, China and Japan(20, 34, 35).
However some reports of Caucasian populations
from Italy and England have failed to determine the
same association(36, 37). Also in this first report from
Turkish population that examine the association of
CDH1 -160C>A polymorphism with GC, we failed
to demonstrate a significant relation. 

Two study from China have shown that there
is no significant association between CDH1 -
160C>A polymorphism and OC(21, 34). Although the
sample size of patients with esophageal cancer was
small in our study, similarly we could not observe a
significant association between CDH1 -160C>A
polymorphism and OC.

The present study have some limitations. First,
the sample size was relatively low. Second,
analysing additional single nucleotide polymor-
phisms (SNPs) of CDH1 gene may augment cor-
rectness of the study. The study population of our
study was composed of Turkish patients with GC or
OC and control subjects that inhibits to generalize
our results to our populations. The final limitation
in our study was lack of information about smoking
status, dietary inhabits and helicobacter pylori posi-
tivity of our participants.

Conclusion

Our study provided evidences that the
CDH1gene -160C>A polymorphism does not raised
the risk of SCC and GCA in the population of
Western Anatolia. Our results along with the inter-
pretation of previous reports indicates that the160A
allele of E-cadherin is an ethnicity-dependent risk
factor for GC. it is safe to conclude that the nega-
tive association of CDH1gene -160C>A polymor-
phism with GC and EC OC should be regarded as
preliminary until results are confirmed by large
scaled prospective studies.
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