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Abstract

Familial adenomatous polyposis is a dominantly inherited colon cancer
syndrome associated with germ-line mutations in the APC tumor suppres

sor gene. An APC gene sequence alteration, the I1307K alÃele,occurs in
6% of the Ashkenazi Jewish population and is reported to double the risk
for colorectal cancer. We screened a population of 190 Ashkenazi women
who were diagnosed with epithelial ovarian carcinoma for the I1307K
variant and measured the effect of this alÃeleon the risk for cancer
development in their first-degree relatives. We identified the I1307K alÃele

in 7.9% (15 of 190) of our ovarian cancer cases. The average age of
ovarian cancer diagnosis in carriers of the I1307K alÃele(57.5 years) was
not statistically different than the age for noncarriers (56.4 years;
P = 0.70). Among the 1087 first-degree relatives, there were 23 cases of

colorectal cancer; 3 of 100 relatives of probands with the II307K alÃele
(3.0%) had a history of colorectal cancer versus 20 of 987 relatives of
probands without the 11307K alÃele(2.1%; relative risk, 1.48; 95% con
fidence interval, 0.45-4.88; /' = 0.462). Relatives of the I1307K carriers

had a risk of 38.0% for developing any cancer to age 80, similar to the risk
for relatives of noncarriers of the I1307K alÃele(42.1 %; P = 0.86). The

average age of diagnosis of cancer of any type was not different between
relatives of carriers (59.0 years) and noncarriers (60.4 years). In the
Ashkenazi Jewish population, the I1307K alÃeleis unlikely to increase the
risk of ovarian cancer or of cancer in general.

Introduction

Familial adenomatous polyposis is a dominantly inherited syn
drome characterized by the presence of hundreds to thousands of
colonie polyps occurring in the second or third decade of life (1, 2).
In most cases, one or more polyps will progress to CRC3. Familial

adenomatous polyposis affects about 1 in 1000 individuals and is
associated with germ-line mutations in the APC tumor suppressor
gene located on chromosome 5q21-22 (3, 4). Direct genetic testing

for APC mutations became possible with the cloning of the APC gene
and the development of rapid screening techniques to detect the
truncating mutations that typically occur in the gene (5, 6). The APC
gene is also commonly mutated in tumor DNA in sporadic CRC (7, 8).
A novel APC gene sequence alteration occurs in 6% of the Ashkenazi
Jewish population and has been reported to double the risk for CRC
(9). Laken et al. (9) propose that the T-to-A transversion at amino acid
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1307 increases cancer susceptibility through the creation of a hyper-

mutable mononucleotide repeat. These authors found the IÃŒ307K
alÃelein 28% (7 of 25) of Jewish CRC patients with a family history
of CRC but in none of 13 cases lacking a family history. The
predisposition of this variant to cancer is further supported by the
association with early onset CRC and the apparent segregation of the
variant with the cancer (9). However, Petrukhin et al. (10) found no
occurrences of CRC in the relatives of the carriers of this variant
alÃele.

The risk of colon cancer for Ashkenazi Jews is greater than that for
non-Jews. In Israel, the cumulative incidence of colon cancer to age

74 among Jews born in Europe or North America (most of whom are
Ashkenazi) is 3.6% for men and 2.7% for women. In the North
American white population, the comparable figures from the Surveil
lance, Epidemiology, and End Results registry for cumulative colon
cancer incidence are 3.3% for men and 2.3% for women (11).

Considering the common occurrence of the variant APC alÃelein
the Ashkenazi population and that screening measures are offered to
patients at increased risk for CRC. it is important to clarify the risk of
colon and other cancer types associated with this polymorphic alÃele.
We screened a population of 190 Ashkenazi women who were diag
nosed with epithelial ovarian carcinoma for the I1307K variant and
measured the effect of this alÃeleon the risk for cancer development
in their first-degree relatives.

Materials and Methods

Patients. Potential study subjects were identified from the patient lists of
the gynecology/oncology clinics of the participating hospitals. We studied a
total of 190 cases of Ashkenazi women with ovarian cancer diagnosed at any
of the 10 hospitals in the United States, Canada, and Israel (Jewish General

Hospital. Montreal, Quebec, Canada; Cedars Sinai Hospital. Los Angeles, CA;
Sunnybrook Hospital, Toronto, Ontario, Canada; The Long Island Jewish

Medical Center, Long Island. NY; Central Emek Hospital. Haifa. Israel:
Columbia Presbyterian Medical Center, New York, NY: Kaplan-Rehovot

Medical Center, Rehovot, Israel; Albert Einstein College of Medicine, New
York, NY; Beth Israel Hospital. Boston, MA; and Prentice Women's Hospital,

Chicago. IL). Patients were invited to participate in this study if they had a
recent diagnosis of invasive or borderline epithelial ovarian cancer. All patients

identified themselves as being of Ashkenazi descent and whether they had at
least three Jewish grandparents. A total of 210 patients were contacted, of

whom 190 agreed to participate (90%). The average age at the time of ovarian
cancer diagnosis was 56.6 years, and the present average age of the patients is
60.0 years. A detailed family history of cancer was taken from each woman,
and all cases of cancer in first- and second-degree relatives were recorded. The
present age, age of cancer diagnosis, and ages of death for the 1087 first-degree

relatives were recorded.
DNA Extraction and Mutation Analysis. Genomic DNA was prepared

from fresh blood using the Puregene DNA extraction kit. The I1307K alÃele
was detected through single-strand conformational polymorphism analysis.
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Fig. 1. Cumulative incidence of any type of
cancer in first-degree relatives of Ashkenazi Jewish

women with ovarian cancer.
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PCR product was obtained using the following forward primer end-labeled

with gamma P32 AGATTCTGCTAATACCCTGC and the reverse primer
GAACTTCGCTCACAGGATC in 12.5 ml of reaction volume containing 1.5
HIM MgCl. After an initial denaturation step at 94Â°C, 36 amplicons were
produced using an annealing temperature of 57Â°C.Equal volumes of 100%

formamide dye and PCR product were mixed, heat denatured, and snap cooled
before loading onto a 0.5% MDE gel. All single-strand conformational poly

morphism variants were confirmed by DNA sequencing using the Promega
cycle sequencing kit.

Statistical Analysis. The risk of cancer in 1087 first-degree relatives of the
ovarian cancer patients was estimated by performing a Kaplan-Meier survival
analysis with cancer as the end point. All first-degree relatives of the women

with ovarian cancer were considered to be at risk for cancer from birth until
either they developed cancer, died, or survived until January 1, 1998. The
cumulative incidence curves for relatives were constructed from all cancers
combined in first-degree relatives and for each common site of cancer includ

ing colon cancer. Each ovarian cancer proband was classified as to her I1307K
status, but we did not have the I1307K status on relatives. To test whether the
IÃŒ307KalÃelepredisposed to cancer of a specific type, cancer rates in relatives

of patients with and without the II307KAPC alÃelewere compared. Statistical
significance of the differences were compared using a log rank test.

Results and Discussion

We identified the 11307K alÃelein 7.9% (15 of 190) of our cases;
this is similar to the frequency of 6.1 % (47 of 766) reported in the
general Ashkenazi population and 7% (11 of 158) frequency found in
Ashkenazi Jews from breast and breast-ovarian cancer families (9,

10). The average age of ovarian cancer diagnosis was 57.5 years in
carriers of the I1307K alÃele,which was not statistically different than
the age for noncarriers (56.4 years; P = 0.70). These findings dem

onstrate that the I1307K alÃeleis equally prevalent in Jewish women
with and without ovarian cancer and is therefore unlikely to contribute
to the early onset of ovarian cancer development in Ashkenazi Jews.

By analyzing the complete cancer histories of the 1087 first-degree

relatives of all our ovarian cancer probands, we investigated whether
relatives of these cases carrying the 11307K alÃelewere at an increased
risk for cancer (Fig. 1). The relatives of the I1307K carriers had a risk
of 38.0% for developing any cancer to age 80, which was similar to
the risk for relatives of noncarriers of the II307K alÃele(42.1%;
P = 0.86; Table 1). Furthermore, the average age of diagnosis of

cancer of any type was not different between relatives of carriers (59.0
years) and noncarriers (60.4 years; Table 1; Fig. 1). Our findings do
not support the role of the I1307K APC alÃeleas a major contributor
to cancer susceptibility in the Jewish population.

We looked specifically for the occurrence of CRC in 1087 Ashke
nazi individuals to investigate the role of the 1ÃŒ307KalÃelein the
development of CRC. These individuals were identified only by their
relation to a case of ovarian cancer and were unselected with regard
to family history of colon cancer. Among the 1087 first-degree rela

tives, there were 23 cases of CRC. Three of 100 (3.0%) relatives of
probands with the 11307K alÃelehad a history of CRC versus 20 of
987 (2.1%) relatives of probands without the 11307K alÃele(relative
risk, 1.48; 95% confidence interval, 0.45-4.88; P = 0.46; Table 1).

The modest increase in CRC risk observed among relatives of 11307K
carriers was not statistically significant and is likely the result of
sample size limitation. These findings need to be extended to a larger
population if a small attributable risk of the //307 alÃeleto cancer in
the Jewish population is to be excluded.

Table 1 Cancer incidence in first-degree relatives of Jewish ovarian cancer probands

The number of individuals for each category is shown in parentheses.

No cancer
Any cancer
Survival until age 80"

Colon cancer negative
Colon cancer positive
Survival until age 80*11307K

(n =100)83.0%

(63)
17.0% (17)
38.0%
97.0% (97)

3.0% (3)
10.5%WT

(n =987)8

1.3% (802)
18.7% (185)
42.1%
97.9% (967)

2.1% (20)
7.0%Total

(n =1087)81.4%

(885)
18.6% (202)
41.8%
97.9% (1064)

2.1% (23)
7.4%Relative

risk1.000

0.907(0.58;1.42)1.0001.481

(0.45; 4.88)P0.79

0.860.46

0.43"
Cancer of any type.

Colon cancer.
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Fig. 2. Pedigrees of probanas with the II307K alÃelenot having a germ-line mutation in BRCA1 or BRCA2. Arrows, probands. Cancer type and age at diagnosis are indicated when
known. d.\:, age of diagnosis; d:, age of death. â€¢¿�.ovarian cancer; 3, colon cancer; e. breast cancer; n, kidney cancer/lung cancer; C5.lymphoma; H. prostate cancer; C lung cancer;
O, pancreatic cancer; O. primary site unknown: PSU; C, leukemia; Å’, colon cancer; B. lung cancer.
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Because Jewish women with ovarian cancer are at high risk of
carrying BRCA1 or BRCA2 germ-line mutations, we screened the 15
cases who were found to carry the I1307K alÃelefor the three Ash-

kenazi founder mutations known to occur in BRCA1 and BRCA2 (12).
Six of 15 cases carrying the I1307K alÃelewere also found to carry a
germ-line BRCA1 or BRCA2 mutation. The nine pedigrees who had
the I1307K variant alÃele,but who did not have a founder germ-line
mutation in BRCAI and BRCA2, are presented in Fig. 2. No first-

degree relatives of cases carrying the 11307K alÃeleand a BRCAI or
BRCA2 germ-line mutation had CRC.

The Â¡1307Kvariant in the APC gene has been reported previously
to occur in 10.4% (22 of 211) of Ashkenazi Jews with CRC and in
28% (7 of 25) of Ashkenazi Jews with a diagnosis of CRC and a
family history for CRC (9). However, more recent results suggest that
the IÃŒ307Kvariant does not contribute significantly to the develop
ment of familial CRC (10). Petrukhin et al. (10) looked at the I1307K
variant in 264 Ashkenazi Jews from 158 families identified predom
inately by a family history for breast and ovarian cancer. They found
the 11307K variant in â€”¿�6%of their population, and no occurrences of

CRC were found in the relatives of the carriers of this variant alÃele
(10).

Our findings suggest that the I1307K alÃeleis unlikely to increase
the risk for ovarian cancer or to cancer in general and that the I1307K
alÃeledoes not appear to greatly increase the risk of CRC.
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