
ABSTRACT

Introduction: gastric cancer is the most frequent gastroin-
testinal malignancy in Mexico and the proportion of patients
younger than 40 years is one of the highest reported in the
world literature. Recently several families with familial diffuse
gastric cancer have been identified at the National Institute of
Medical Sciences and Nutrition. Germline mutations in the
E-cadherin gene (CHD1) have been described that result in the
development of diffuse hereditary gastric cancer in young pa-
tients.

Methods: the complete coding sequence at exons 1 to 16 and
the promoter region of CDH1 was amplified by polymerase chain
reaction in peripheral blood samples of two patients with early on-
set familial diffuse gastric cancer. 

Results: no germline inactivating mutations of CHD1
were found on either patient. Single nucleotide polymor-
phisms -160 C→A were detected in the promoter region of
CDH1 in both patients. 

Conclusions: the polymorphism -160 C→Α theoretically
confers an increased risk of developing diffuse gastric cancer.
The relatives of these patients may an increased risk of gastric
cancer among other tumors. There is presently not enough evi-
dence to consider the -160 C→Α polymorphism an etiologic
factor of diffuse gastric cancer in these patients since the fre-
quency and type of genetic alterations of CDH1 are largely un-
known in the Mexican population. It will be necessary to con-
duct epidemiologic studies in the Mexican population to
determine the influence that genetic alterations have on the
genesis of diffuse gastric carcinoma. 
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INTRODUCTION

Gastric cancer (GC) represents the second most fre-
quent neoplasm worldwide (1). The vast majority of cas-
es of GC occur between the ages of 50 and 70 years. In
Mexico, GC is the most frequent neoplasm of the gas-
trointestinal tract (2) and the proportion of patients
younger than 40 years of age is one of the highest report-
ed (3). The causes behind this high proportion of young
patients have not been explained. In general, the develop-
ment of GC is considered to be the consequence of a
complex interaction between genetic, infectious and di-
etary factors. With increasing frequency there are reports
about the influence of heredity in GC. Epidemiologic
studies have shown that first degree relatives of GC pa-
tients have a risk 2 to 3 times higher of developing GC
that the general population (4,5). In addition, the Scandi-
navian Twins Study found an increased risk for GC in the
twin sibling of an affected person (6). Germline muta-
tions of the E-cadherin gene (CDH1) associated with the
development of diffuse GC were first described in 1998
(7). E-cadherin has a fundamental role in establishing and
maintaining in intercellular adhesion and epithelial archi-
tecture (8). Inactivating mutations in this gene are the
most frequent genetic alterations found in hereditary dif-
fuse and sporadic GC. E-cadherin is currently considered
a tumor suppressor gene and its alterations are associated
with increased susceptibility to several types of cancer
(9). In spite of the advances in the knowledge of patho-
genesis, little is know about the effect that genetic sus-
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ceptibility has on the occurrence of gastric neoplasms. A
recently published study on GC in patients younger than
40 years old at the National Institute of Medical Sciences
and Nutrition “Salvador Zubirán” (NIMSNSZ) found
that 17% of the cases had a history of GC in first degree
relatives and identified 5 families with diagnostic criteria
for hereditary gastric cancer (HGC) (3). The objective of
this study is to report the absence of inactivating muta-
tions of CDH1 and the presence of single nucleotide
polymorphisms (SNP) in CDH1 in 2 members of these
families and to discuss the implications that these find-
ings have in the diagnosis and treatment of the patients. 

MATERIAL AND METHODS

The complete coding sequence of CDH1 (exons 1 to
16) was amplified by polymerase chain reaction (PCR)
with the technique described previously by one of the au-
thors (PG) (7) in peripheral blood samples of two patients
of 25 (patient 1) and 34 (patients 2) years old respectively
with histopathological diagnosis of early onset diffuse
GC identified at the NIMSNSZ. Both cases were of Mex-
ican ancestry, mestizo origin, lived in different areas of
the country, were not related and had a family history of
diffuse GC in at least one first degree relative diagnosed
before de age of 40 years. Patient 1 came from a family
with all the diagnostic criteria for HGC (Fig. 1). Patient 2
had a positive family history of diffuse GC diagnosed in
his father at 38 years old.

The promoter region of CDH1 was amplified by PCR
using the forward primer 5’-AATTAACCCTCACTAAA-
GAGTGAGCCCCATCTCCAAAA-3’ and the reverse

primer 5’-TGACTTCCGCAAGCTCACA-3’ at an an-
nealing temperature of 65 °C with 2 mM of MgCl2 and
5% DMSO. A T3 tale adhered to the forward primers al-
lowed the sequencing of the PCR products using a T3
primer labeled with IR800 (MWG-Biotech). The se-
quenced products were analyzed in a LI-COR 4000L
DNA sequencer (LI-COR Nebraska) according to the
protocol provided by the manufacturer. CDH1 variants
were confirmed by independent PCR and reverse se-
quencing. 

RESULTS

No germline inactivating mutations of CHD1 were
found on either patient. A single nucleotide polymor-
phism (SNP) -160 C→A was detected in the promoter re-
gion of CDH1 in both patients (Fig. 2). A sequence alter-
ation in intron 1, nucleotide position 48 + 6T→C was
detected in patient 2.

DISCUSSION 

The identification of genes that predispose to familial
cancer syndromes constitutes a fundamental advance-
ment in the understanding of the genesis of neoplasms. In
Mexico, the ratio of patients with GC younger than 40
years of age is high and a significant proportion of this
population has familial aggregation (3). There are few
studies that explore the influence that genetic factors
have on the high frequency of GC in the Mexican popula-
tion (10,11).

E-cadherin is a membrane protein whose main func-
tion is the preservation of epithelial integrity by main-

Fig. 1.- Interacción entre las moléculas de E-cadherina, las cateninas β/γ
y las cateninas α con el citoesqueleto de actina.

Fig. 2. - Detección del polimorfismo –160 C→A del gen CDH1 median-
te análisis de PCR.
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taining intercellular adhesion and cell polarity (Fig. 3)
CDH1 the coding gene for E-cadherin is located in chro-
mosome 16q22.1. E-cadherin dysfunction is associated
with the development of high grade cancers, invasion and
metastasis of several neoplasms (10-15).

Germline mutations of CDH1 responsible for the de-
velopment of high grade diffuse GC in young patients
were described for the first time in 1998 (7). These muta-
tions have an autosomal dominant pattern of inheritance
with incomplete penetrance. The efficacy of endoscopic
screening for this form of diffuse GC is poor because it
tends to present as submucosal infiltration instead of as
an exophytic mass. To date there are only 3 reports on the
use of prophylactic gastrectomies in 11 patients with in-
activating germline mutations of CDH1 (16-18). CDH1
mutations are considered the most frequent somatic alter-
ation found in diffuse GC since they are present in more
than 50% of the cases (19). In the present study no
germline inactivating mutations of CDH1 were identi-
fied, hence the difficulty of giving recommendations re-
garding followup and management for these patients and
their families based on this.

Recently, Li et al. described a SNP C→A at position
-160 in the promoter region of CDH1 with a direct effect
in the transcriptional regulation of CDH1 in a prostate
cancer cell line. This polymorphism is associated with a
68% reduction of the CDH1 transcriptional activity in
vitro (20). A recent study on Italian patients showed that
the -160 C→A polymorphism at the CDH1 promoter re-
gion confers and increased risk of developing sporadic
diffuse GC (21). This study performed polymorphism
genotyping at positions -160C→A, 48+6T→C y
2076Χ→Τ, finding that haplotype A-T-C is associated
with an increased risk. Two other studies, one in Korean
patients and other in Taiwanese patients did not find any

association between the -160C→A polymorphism and
GC (22,23). The disagreement between these studies
could be secondary to differences in genetic backgrounds
and environmental factors among ethnic groups. 

The most common genetic variation is the SNP which
occurs with a frequency of at least 1 for every 1.000 base
pairs of the approximately 3.2 billion than form the hu-
man genome. For a variation to be considered a SNP it
needs to occur in at least 1% of the population. Most
SNPs occur at non-coding regions of the genome and
hence do not manifest phenotypically (24), nevertheless,
it has been shown that when SNPs occur at the promoter
region of a gene, they can have an important effect on
transcription (25). The identification of the -160C→A
polymorphism in these 2 patients theoretically confers
them an increased risk of GC. The family members of
these patients have an increased risk of diffuse GC and
other neoplasms. Although there is not enough evidence
to consider the -160C→A polymorphism as an etiologic
factor of diffuse GC, its relationship to an increased risk
in the carriers may be secondary to association with one
or more additional polymorphisms within or near the
CDH1 gene. Since the frequency and type of mutations in
CDH1 in the Mexican population is unknown, it is diffi-
cult to estimate the risk that this polymorphism confers.
Careful screening in the family members of these patients
is of utmost importance. Nevertheless, despite frequent
endoscopic evaluation with multiple biopsies, one family
member of patient 1 was recently diagnosed with diffuse
GC with submucosal extension and peritoneal metastasis.
The use of prophylactic gastrectomy in the patients at
risk is not recommended in the absence of inactivating
mutations of CHD1. One option that has been explored
by some groups is the use of chromo-endoscopy and
biopsy of suspicious areas. It will be necessary to conduct
epidemiologic studies in the Mexican population to de-
termine the influence that genetic alterations have on the
genesis of diffuse gastric carcinoma.  
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Fig. 3. - Pedigrí del paciente 1. Cuadros, hombres, círculos, mujeres,
diagonales, muertos. Todos lo pacientes en sólido han tenido diagnós-
tico de cáncer gástrico difuso.  
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