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Summary

Disease characteristics. Hereditary diffuse gastric cancer (HDGC) is the autososmal
dominant susceptibility for diffuse gastric cancer, a poorly differentiated adenocarcinoma that
infiltrates into the stomach wall causing thickening of the wall (linitis plastica) without forming
a distinct mass. Diffuse gastric cancer is also referred to as signet ring carcinoma or isolated
cell type carcinoma. The average age of onset of hereditary diffuse gastric cancer is 38 years,
with a range of 14-69 years. The majority of the cancers in individuals with CDHI mutations
occur before the age of 40 years. The estimated cumulative risk of gastric cancer by age 80
years is 67% for men and 83% for women. Women also have a 39% risk for lobular breast
cancer.

Diagnosis/testing. The International Gastric Cancer Linkage Consortium defined HDGC as
the presence of two or more documented cases of diffuse gastric cancer in first- or second-
degree relatives with at least one case diagnosed prior to age 50 years OR three or more
documented cases of diffuse gastric cancer in first- or second-degree relatives, regardless of
age of onset. CDH1 is the only gene known to be associated with hereditary diffuse gastric
cancer. Sequence analysis of the CDH1 gene is available on a clinical basis.

Management. Ideally, management of individuals who have a CDH]I cancer-predisposing
mutation is either intense surveillance for early detection and treatment of gastric cancer or
prophylactic gastrectomy. However, to date, the optimal management of individuals at risk for
a cancer-predisposing mutation has been controversial because of the unproven value of
surveillance regimes and the potential morbidity and mortality from prophylactic gastrectomy.

Genetic counseling. Hereditary diffuse gastric cancer is inherited in an autosomal dominant
manner. The vast majority of individuals with a mutation predisposing to diffuse gastric cancer
have inherited it from one parent. De novo mutations have not been reported. Each child of a
proband has a 50% risk of inheriting the cancer-predisposing mutation. Prenatal testing is
available; however, requests for prenatal testing for conditions such as HDGC that do not affect
intellect and have some treatment available are not common.
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Diagnosis
Clinical Diagnosis

Revised criteria for consideration of CDH molecular genetic testing in individuals with gastric
cancer (GC) and diffuse gastric cancer (DGC) were put forth by Brooks-Wilson et al (2004)
based on a study of 42 families with HDGC. These revised criteria replace the criteria
previously established by the International Gastric Cancer Linkage Consortium (IGCLC)
[Caldas et al 1999]. These criteria are applicable to North America, northern Europe, and other
regions of low gastric cancer incidence but are likely too broad for use in regions of high gastric
cancer incidence such as Japan and Korea.
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The six criteria:

1 Two ormore cases of gastric cancer in a family, with at least one diffuse gastric cancer
diagnosed before age 50 years

2 Three or more cases of gastric cancer in a family, diagnosed at any age, with at least
one documented case of diffuse gastric cancer

3 Anindividual diagnosed with diffuse gastric cancer before 45 years of age

4  Anindividual diagnosed with both diffuse gastric cancer and lobular breast cancer
(no other criteria met)

5  One family member diagnosed with diffuse gastric cancer and another with lobular
breast cancer (no other criteria met)
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6  One family member diagnosed with diffuse gastric cancer and another with signet
ring colon cancer (no other criteria met)

Note: Criterion 3 may be too inclusive. Lowering the cut-off age for individual cases of diffuse
gastric cancer with no other suspicous history to before age 40 is warranted based upon
unpublished data [Huntsman DG].

Testing

Pathology. Over 90% of individuals with morphologically verified stomach cancer have
adenocarcinoma. The two major histological variants of gastric cancer are: diffuse gastric
cancer and intestinal-type gastric cancer [Lauren 1965]. CDHI mutations have been found
only in diffuse-type gastric cancers [Machado et al 1999, Becker et al 1999, Oliveira et al
2002].
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Diffuse gastric cancers are poorly differentiated. Individual cells infiltrate into the
stomach wall causing thickening of the wall (/initis plastica) without forming a
distinct mass. Diffuse, poorly differentiated tumors tend to predominate in younger
individuals [Lo et al 1996] and demonstrate a nearly equal sex ratio, compared with
amale preponderance in the intestinal form. Individuals with diffuse-type tumors have
a poorer prognosis than those with intestinal-type tumors.

Intestinal-type gastric cancers are usually exophytic and often ulcerating. They are
associated with intestinal metaplasia of the stomach and Helicobacter pylori infection.
They occur in the distal stomach more often than the diffuse type.
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Molecular Genetic Testing

GeneReviews designates a molecular genetic test as clinically available only if the test is listed
in the GeneTests Laboratory Directory by either a US CLIA-licensed laboratory or a non-US
clinical laboratory. GeneTests does not verify laboratory-submitted information or warrant

GeneReviews: Hereditary Diffuse Gastric Cancer
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any aspect of a laboratory's licensure or performance. Clinicians must communicate directly
with the laboratories to verify information.—ED.

Molecular Genetic Testing—Gene. CDH, encoding the protein E-cadherin, is the only
gene known to be associated with hereditary diffuse gastric cancer [Gayther et al 1998, Guilford
et al 1998, Guilford et al 1999, Richards et al 1999, Dussaulx-Garin et al 2001, Humar et al
2002, Oliveira et al 2002, Brooks-Wilson et al 2004]. Mutations in CDH1 account for
approximately one-third of hereditary diffuse gastric cancers.

Other genes. Mutations in other genes may account for susceptibility to HDGC. The following
are being considered:
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Genes causing hereditary nonpolyposis colorecal cancer (HNPCC). The risk of
gastric cancer in HNPCC is believed to be 11-15%. In a study of 55 individuals of
Portuguese descent with gastric cancer, two families were noted to have tumors
demonstrating microsatellite instability (MSI), although mutations were not found in
either AtMLHI or hMSH?2.

MET. In the first study to associate a MET mutation with diffuse gastric cancer, Kim
et al (2003) identified a germline pathological missense MET mutation in one of 21
Korean families with gastric cancer. In a previous study Lee et al (2000) had identified
amissense MET mutation in a proband with intestinal gastric cancer; however, family
history was not reported. No MET mutations were identified in the 18 Indian and
European probands studied by Chen et al (2001). Further investigations need to be
done to verify the association of MET mutations and diffuse gastric cancer.
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*  BRCA2. Gastric cancer occurs in 5.7% of families with the BRCA2 6174delT
mutation [Figer et al 2001]. Jakubowska at al (2002) found that in a subset (7%) of
individuals with gastric cancer, a BRCA2 mutation may be the underlying genetic
cause; however, the histopathology of the gastric cancer was not reported. Because
the individuals with gastric cancer were deceased, they could not be tested for the
mutations found in their families.

Molecular genetic testing: Clinical uses

Confirmatory diagnostic testing

Predisposition testing
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Note: Such testing is performed on an affected individual in a family prior to being
offered to at-risk family members in order to determine the specific mutation present
in the family.

Prenatal diagnosis (technically available but rarely performed)

Note: It is the policy of GeneReviews to include clinical uses of testing available from
laboratories listed in the GeneTests Laboratory Directory; inclusion does not
necessarily reflect the endorsement of such uses by the author(s), editor(s), or reviewer

(s).

Molecular genetic testing: Clinical method
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Sequence analysis. Sequence analysis of all 16 exons of the CDH1 gene detects
mutations in about 30% of individuals with a clinical diagnosis of HDGC.

Table 1 summarizes molecular genetic testing for this disorder.

GeneReviews: Hereditary Diffuse Gastric Cancer
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Table 1. Molecular Genetic Testing Used in Hereditary Diffuse Gastric Cancer

Test Method

Mutation Detection Rate in Individuals with a Clinical Test

Mutations Detected Diagnosis of HDGC Availability

Sequence analysis

i 0 i d
Mutations in the CDHI coding region ~30%

Interpretation of test results. For issues to consider in interpretation of sequence analysis
results, click here.

Note: Clinical management in individuals with missense mutations remains problematic
because both extensive family data and functional data are needed in order to predict the
pathogenicity of a missense mutation. In the absence of such data, it may not be appropriate
to use CDH I missense mutation to define risks.

Genetically Related (Allelic) Disorders

In sporadic diffuse gastric cancers and lobular breast cancers, E-cadherin loss in the tumor is
associated with point mutations of the CDH1 gene, loss of heterozygosity, and promoter
hypermethylation [Becker et al 1994, Oda et al 1994, Day et al 1999, Anastasiadis et al
2000, Tamura et al 2000, Machado et al 2001, Kallakury et al 2001].

Clinical Description

Natural History

Age of onset. The average age of onset of hereditary diffuse gastric cancer is 38 years, with
arange of 14-69 years. The majority of the cancers occur before the age of 40 years. The age
of onset is also variable between and within families [Gayther et al 1998, Guilford et al
1998].

Symptoms. Symptoms are nonspecific in the early stages of the disease. Consequently, when
present, symptoms tend to be dismissed both by affected individuals and by physicians. By the
time that symptoms appear, affected individuals are in an advanced stage of the disease
[Wanebo et al 1993]. Symptoms in the late stage may include abdominal pain, nausea,
vomiting, dysphagia, postprandial fullness, loss of appetite, and weight loss. Late in the course
of stomach cancer, a palpable mass may be present. Tumor spread or metastasis may lead to
an enlarged liver, jaundice, ascites, skin nodules, and fractures.

Other cancers. Other cancers reported in family members include:

*  Colorectal cancer [Richards et al 1999, Oliveira et al 2002, Brooks-Wilson et al
2004]. In the study by Brooks-Wilson et al (2004), an individual with a histologically
defined signet ring cell cancer (SRCC) of the colon was found to harbor a pathological
missense mutation. The same group had previously seen a missense mutation in
another family with diffuse gastric cancer and SRCC of the colon.

*  Lobular breast cancer [Keller et al 1999, Oliveira et al 2002, Brooks-Wilson et al
2004]

Survival. When sporadic (i.e., nonhereditary) diffuse gastric cancer is detected early, i.e.,
before it has invaded the wall of the stomach, the five-year survival rate can be greater than
90%. The five-year survival rate drops to lower than 20% when the diagnosis is made at a late
stage [Karpeh 2001].

GeneReviews: Hereditary Diffuse Gastric Cancer
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As has been shown to be the case in HNPCC [Bertario et al 1999], individuals with HGDC
could possibly have a different prognosis stage to stage when compared to individuals with
sporadic diffuse gastric cancers.

Genotype-Phenotype Correlations

Penetrance

Prevalence

No genotype-phenotype correlations have been reported to date.

The penetrance of HDGC is incomplete. Based on data from eleven families, Pharoah et al
(2001) estimated the cumulative risk of gastric cancer by age 80 years to be 67% for men (95%
confidence interval, 39-99 years) and 83% for women (95% confidence interval, 58-99 years).
Females were found to have a 39% risk for breast cancer.

Worldwide, the cancer burden of gastric cancer is second only to lung cancer [Parkin et al
2001]. Stomach cancer incidence rates show substantial variation internationally [Parkin et al
2001]. Rates are highest in Japan (80 cases per 100,000) and eastern Asia. Other areas of the
world with high incidence of stomach cancer include Eastern Europe and parts of Latin
America. Incidence rates are generally lower in Western Europe and the United States (10-40
per 100,000). Although the relative frequencies of gastric cancer subtypes is largely dependent
on stringency of diagnosis in North America, approximately 50% of cancers are pure intestinal,
35% are pure diffuse, and 15% have mixed phenotype [Pisani et al 2002]. Although the
incidence of gastric cancer is higher in Japan and China, most of the CDHI mutations have
been found in European populations. There is, however, the possibility of a higher incidence
of HDGC in New Zealand Maori families [Humar et al 2002].

Differential Diagnosis

For current information on availability of genetic testing for disorders included in this section,
see GeneTests Laboratory Directory. —ED.

About 5%-10% of all gastric cancer is thought to be familial [Zanghieri et al 1990, La Vecchia
et al 1992]. Familial gastric cancer is both clinically and genetically heterogenous.

Gastric cancer is seen in several other cancer predisposition syndromes, including hereditary
nonpolyposis colorectal cancer (HNPCC) [Aarnio et al 1997]; Li-Fraumeni syndrome (LFS)

[Varley etal 1995]; familial adenomatous polyposis (FAP); Peutz-Jeghers syndrome [Williams
et al 1982]; and Cowden syndrome, one of the PTEN hamartoma tumor syndrome phenotypes
[Hamby et al 1995].

A rare gastric lesion, gastric leiomyosarcoma, is found in individuals with Carney complex
[Carney et al 1977].

Gastric stromal sarcomas were recently identified to be part of a new syndrome [Carney &
Stratakis 2002].

Management

Evaluations at Initial Diagnosis to Establish the Extent of Disease

In evaluating a person suspected of having gastric cancer, the following is appropriate:

A complete personal medical history

GeneReviews: Hereditary Diffuse Gastric Cancer
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A complete family history to determine if there are other cases of gastric, breast and
or colon cancer in the family
Endoscopic biopsy to determine pathology of the gastric cancer
Molecular genetic testing to determine if a germline CDHI mutation is present

After gastrectomy in females, screening for lobular breast cancer

Treatment of Manifestions

Total gastrectomy is recommended if the biopsy shows diffuse-type carcinoma [Chun et al
2001].

Macdonald et al (2000) showed that persons receiving combined chemoradiation therapy had
improved disease-free survival and improved overall survival rates. Numerous randomized
clinical trials have failed to show consistent survival benefits from adjuvant radiation therapy
or chemotherapy alone in the treatment of gastric cancer.

Prevention of Primary Manifestations

Surveillance

The importance of identifying the genetic basis of cancer susceptibility in families with HDGC
has been underscored by the recent observation of early gastric cancers in prophylactic
gastrectomy samples obtained from ten individuals with germline CDH I mutations [Huntsman
et al 2001, Chun et al 2001]. These findings suggest that currently prophylactic gastrectomy,
rather than endoscopic screening, is the best preventive measure for individuals who have a
CDH1 germline mutation.

Note: The morbidity from prophylactic gastrectomy is high. All individuals have long-term
morbidity related to rapid intestinal transit, dumping syndrome, diarrhea, and weight loss
[Caldas et al 1999]. In making the decision to undergo prophylactic gastrectomy, the affected
individual and his/her physician should consider:

The age-specific risks of gastric cancer

The 100% morbidity of gastrectomy, including the 1-2% risk of mortality following
the surgery

The risk of developing extragastric cancers, such as lobular breast cancer and
colorectal cancer, and the screening recommendations for these cancers

Gastric cancer. Although it has been proposed that individuals who have a CDH1 cancer-

predisposing mutation undergo routine surveillance for gastric cancer, the optimal management
of'individuals at risk for a cancer is controversial because of the unproven value of surveillance
regimes. In most cases, the cancer is not detected until it reaches an incurable, advanced stage.

Endoscopy. The effectiveness of endoscopy (currently the only method in use) in
detecting the early lesions of gastric cancer has not been proven. Endoscopy permits
direct inspection and biopsy of suspicious areas, but diffuse gastric cancer is difficult
to detect at an early, treatable stage because the lesions tend to spread in the submucosa
rather than as exophytic masses. The problems are: (1) difficulty in identifying the
submucosal lesions and (2) sampling bias in a macroscopically normal-appearing
gastric mucosa [Fitzgerald & Caldas 2004]. It is recommended that individuals at risk
who do not wish to have prophylactic gastrectomy undergo a detailed 30-minute
endoscopic examination of the gastric mucosa with multiple random biopsies and
biopsies of subtle lesions at six- to 12-month intervals [Caldas et al 1999].

GeneReviews: Hereditary Diffuse Gastric Cancer
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Chromoendoscopy , using indigo-carmine staining, has been shown to improve the
detection rate of early gastric cancer [Stepp et al 1998, Fennerty 1999]. More recently
Charlton et al (2004) studied six stomachs removed prophylactically after
macroscopically normal gastric endoscopies. A pH-sensitive congo red dye followed
by pentagastric stimulation revealed signet ring foci that were five times more
prevalent in the transitional zone of the distal stomach, a finding in contrast with other
studies [Carneiro et al 2004]. The transitional zone occupies less than 10% of the
stomach and lacks gastric-secreting G cells. The authors suggest that
chromoendoscopy using congo red dye and pentagastric stimulation may highlight
this area during endoscopy and thus increase the chances of detecting cancer foci.
Further research is needed to evaluate this possiblity.

Endoscopic ultrasound examination is important in the detection and staging of
gastrointestinal cancers [Pfau & Chak 2002], but is not believed to be useful in
detecting precursor lesions [Fitzgerald & Caldas 2004].

Lobular breast cancer. At-risk women should undergo regular breast screening as determined
by their physicians, including a clinical examination every six months and breast self-
examinations. Because lobular breast cancer is often difficult to diagnose on clinical
examination and mammography, it may also be prudent to refer a woman who has a CDH1
germline mutation to a high-risk breast cancer screening program and to consider use of MRI,
which appears to be more sensitive than mammography in detecting tumors in such women
[Schelfout et al 2004; Schelfout, personal communication].

Colon cancer. Although evidence is insufficient to conclude that colon cancer is a
manifestation of HDGC, it is prudent to recommend colonoscopy every 12-18 months
beginning five to ten years earlier than the youngest age of colon cancer onset in families in
which both DGC and colon cancer have occurred.

In Japan, where the prevalence of gastric cancer is high, a mass population screening program
allows for successful detection of early disease by endoscopy [Shiratori et al 1985]. In this
program, all suspicious findings seen on endoscopy are biopsied and evaluated histologically.
Suspicious findings include minute changes in the color of the mucosa, altered vascular pattern,
roughened surface, flat lesions, and minor mucosal irregularities.

Genetics clinics are a source of information for individuals and families regarding the natural
history, treatment, mode of inheritance, and genetic risks to other family members as well as
information about available consumer-oriented resources. See the GeneTests Clinic
Directory.

Support groups have been established for individuals and families to provide information,
support, and contact with other affected individuals. The Resources section (below) may
include disease-specific and/or umbrella support organizations.

Genetic Counseling

Genetic counseling is the process of providing individuals and families with information on
the nature, inheritance, and implications of genetic disorders to help them make informed
medical and personal decisions. The following section deals with genetic risk assessment and
the use of family history and genetic testing to clarify genetic status for family members. This
section is not meant to address all personal, cultural, or ethical issues that individuals may
face or to substitute for consultation with a genetics professional. To find a genetics or prenatal
diagnosis clinic, see the GeneTests Clinic Directory.

GeneReviews: Hereditary Diffuse Gastric Cancer
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Mode of Inheritance

Hereditary diffuse gastric cancer is inherited in an autosomal dominant manner.

Risk to Family Members

Parents of a proband

The majority of individuals with a CDHI mutation predisposing to diffuse gastric
cancer have inherited it from one parent. It is possible that the parent from whom the
mutation was inherited may not have developed cancer because of incomplete
penetrance.
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In addition, a proband with HDGC may have the disorder as the result of a de novo
gene mutation; however, a de novo mutation has not been reported in an individual
with HDGC and is probably rare.

Recommendations for the evaluation of parents of a proband with an apparent de
novo mutation include molecular genetic testing.

Note: Although most individuals diagnosed with HDGC have an affected parent, the family
history may appear to be negative because of failure to recognize the disorder in family
members, early death of the parent before the onset of symptoms, or incomplete penetrance.

Sibs of a proband

The risk to the sibs of the proband depends upon the genetic status of the proband's
parents.
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If a parent of the proband is affected and/or has a CDH1 mutation, the risk to the sibs
of inheriting the mtuation is 50%.

If the disease-causing mutation cannot be detected in the DNA of either parent and
biparental inheritance at the CDHI locus is proven by haplotype inheritance, two
possible explanations are germline mosaicism in a parent or a de novo mutation in the
proband. The risk to the sibs of the proband depends on the spontaneous mutation rate
of CDH1 and the probability of germline mosaicism in a parent. No instances of de
novo mutations or germline mosaicism have been reported, although these remain
possibilities.

NEENETET

Offspring of a proband. Each child of a proband has a 50% risk of inheriting the cancer-
predisposing mutation.

Other family members of a proband. The risk to other family members depends upon the
status of the proband's parents. If a parent is found to be affected or to have a CDH mutation,
his or her family members are at risk.

Related Genetic Counseling Issues

Genetic cancer risk assessment and counseling. For comprehensive descriptions of the
medical, psychosocial, and ethical ramifications of identifying at-risk individuals through
cancer risk assessment with or without molecular genetic testing, see:

Genetic Cancer Risk Assessment and Counseling: Recommendations of the National
Society of Genetic Counselors
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Elements of Cancer Genetics Risk Assessment and Counseling (part of PDQ®,
National Cancer Institute)

GeneReviews: Hereditary Diffuse Gastric Cancer


http://www.guideline.gov/summary/summary.aspx?view_id=1&doc_id=5274
http://www.guideline.gov/summary/summary.aspx?view_id=1&doc_id=5274
http://cancer.gov/cancerinfo/pdq/genetics/risk-assessment-and-counseling

Page 9

Testing of asymptomatic at-risk adults. Testing of asymptomatic at-risk adults for HDGC
is available only after an affected family member has been tested and a CDH disease-causing
mutation found. Testing of an asymptomatic at-risk individual is considered predictive testing,
not diagnostic testing. Lynch et al (2000) describe the genetic counseling process that they
followed with a large kindred with HDGC. Relevant issues that should be discussed with family
members seeking predictive testing for HDGC include:

The genetics of cancer development and HDGC
*  The individual's knowledge of HDGC

The individual's reasons for requesting the test

EENETETS)

The individual's understanding of the risk for having inherited the mutation based on
family history of HDGC

Availability of molecular genetic testing

Cancer risk if the individual has inherited the mutation

Recommendations for cancer screening and prophylactic surgery

The possible social impact of positive and negative test results

In 50-70% of families with HDGC, cancer susceptibility is caused by unknown genetic factors;
thus predictive testing is not possible at present.
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Testing of asymptomatic at-risk individuals during childhood. Genetic testing in
individuals younger than 18 years of age has always been a controversial issue. Since there
have been reports of individuals diagnosed with HDGC under the age of 18 years [Carneiro et
al 1995, Guilford et al 1998], it has been suggested that genetic testing in individuals younger
than 18 years may be beneficial [Caldas et al 1999]. Kodish (1999) proposed the application
of the following rule to the testing of minors: genetic testing should be permitted at an age no
earlier than the age of first possible onset of cancer. He states that this rule tries to maximize
the benefits to the child while minimizing the risks. Overall, a request from parents for testing
of asymptomatic at-risk individuals younger than 18 years of age requires sensitive and
understanding, though rigorous, counseling for both the parents and child.

Considerations in families with an apparent de novo mutation. When neither parent of a
proband with an autosomal dominant condition is affected, possible nonmedical explanations
including alternate paternity or undisclosed adoption could also be explored.

NEENETET

Family planning. The optimal time for determination of genetic risk and discussion of the
availability of prenatal testing is before pregnancy. Similarly, decisions about testing to
determine the genetic status of at-risk asymptomatic family members are best made before
pregnancy.

DNA banking. DNA banking is the storage of DNA (typically extracted from white blood
cells) for possible future use. Because it is likely that testing methodology and our
understanding of genes, mutations, and diseases will improve in the future, consideration
should be given to banking DNA. DNA banking is particularly relevant in situations in which
the sensitivity of currently available testing is less than 100%. See DNA Banking for a list of
laboratories offering this service.
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Prenatal Testing

Prenatal diagnosis for pregnancies at increased risk is possible by analysis of DNA extracted
from fetal cells obtained by amniocentesis usually performed at about 15-18 weeks' gestation

GeneReviews: Hereditary Diffuse Gastric Cancer
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or chorionic villus sampling (CVS) at about ten to 12 weeks' gestation. The disease-causing
allele of an affected family member must be identified before prenatal testing can be performed.

Note: Gestational age is expressed as menstrual weeks calculated either from the first day of
the last normal menstrual period or by ultrasound measurements.

Requests for prenatal testing for conditions such as HDGC that do not affect intellect and have
some treatment available are not common. Differences in perspective may exist among medical
professionals and in families regarding the use of prenatal testing, particularly if the testing is
being considered for the purpose of pregnancy termination rather than early diagnosis.
Although most centers would consider decisions about prenatal testing to be the choice of the
parents, careful discussion of these issues is appropriate.
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Preimplantation genetic diagnosis (PGD) may be available for families in which the disease-
causing mutation has been identified in an affected family member. For laboratories offering

Note: It is the policy of GeneReviews to include information on prenatal testing and
preimplantation genetic diagnosis available from laboratories listed in the GeneTests
Laboratory Directory; inclusion does not necessarily reflect the endorsement of their use by
the author(s), editor(s), or reviewer(s).

Molecular Genetics
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Information in the Molecular Genetics tables is current as of initial posting or most recent
update. —ED.

Table A. Molecular Genetics of Hereditary Diffuse Gastric Cancer

Gene Symbol | Chromosomal Locus Protein Name

CDH1 16q22.1 Epithelial-cadherin

Data are compiled from the following standard references: Gene symbol from HUGO; chromosomal locus, locus name, critical region,
complementation group from OMIM; protein name from Swiss-Prot.

Table B. OMIM Entries for Hereditary Diffuse Gastric Cancer

137215 | GASTRIC CANCER

NEENETET

192090 | CADHERIN 1; CDHI1

Table C. Genomic Databases for Hereditary Diffuse Gastric Cancer

Gene Symbol Entrez Gene HGMD

CDH1I 999 (MIM No. 192090) | CDHI1

For a description of the genomic databases listed, click here.

Normal allelic variants: The human E(epithelial)-cadherin gene, called CDHI (Cadherin 1),
was cloned in 1995 [Berx et al 1995]. The gene consists of 16 exons that span 100 kb.

Pathologic allelic variants: To date, 36 germline mutations have been reported in families
with HDGC [Gayther et al 1998, Oliveira et al 2002, Brooks-Wilson et al 2004]. The mutations
have mainly been truncating mutations, usually through frameshift mutations, exon/intron
splice site mutations, or point mutations [Gayther et al 1998, Guilford et al 1998, Richards et
al 1999, Oliveira et al 2002, Humar et al 2002, Brooks-Wilson et al 2004]. No "hot spots" have
been identified; the mutations have been scattered throughout the gene. Missense mutations
have also been identified in some families [Shinmura et al 1999, Yoon et al 1999, Oliveira et
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al 2002, Brooks-Wilson et al 2004]. The pathogenicity of missense mutations can be
determined through in vitro analysis [Suriano et al 2003].

Normal gene product: The 4.5-kb transcript is translated into a 135-kd precursor polypeptide
of E-cadherin. This in turn is rapidly processed to the mature 120-kd form. E-cadherin is one
member of the cadherin family of molecules, all of which are transmembrane glycoproteins
mediating calcium-dependent cell-cell adhesion [Takeichi 1991]. E-cadherin is critical for
establishing and maintaining polarized and differentiated epithelia during development. It
plays important roles in signal transduction, differentiation, gene expression, cell motility, and
inflammation. The activity of E-cadherin in cell adhesion is dependent upon its association
with the actin cytoskeleton via undercoat proteins called catenins (a-, -, and y-) [Jou et al
1995, Kallakury et al 2001].
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Abnormal gene product: A role for E-cadherin in tumor development is well established
[Wijnhoven et al 2000] because many human carcinomas, for example, skin, head and neck,
lung, breast, thyroid, gastric, colon, and ovarian, exhibit reduced E-cadherin expression relative
to their normal cellular counterparts. Loss of E-cadherin expression is seen in most diffuse
gastric cancers and in lobular breast cancers, although expression is usually maintained in
intestinal gastric cancers and ductal breast cancers [Hirohashi 2000]. The causal effect of E-
cadherin loss or dysregulation in tumorigenesis has been demonstrated using carcinoma cell
lines and transgenic models [Hsu et al 2000]. Evidence supports a role for the E-cadherin/
catenin complex both in suppressing invasion and metastasis and in suppressing proliferation
[Birchmeier 1995].
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In HGDC cases, loss of E-cadherin expression is also associated with a transcriptional down-
regulation of the wild-type CDH1 allele by promoter hypermethylation [Grady et al 2000].
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