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A predominant mutation within the BRCAl predisposition gene, 185de1AG, 
has been detected in about 1 % of the Ashkenazi population, considered a high
risk group for breast and ovarian cancers. We examined 639 unrelated healthy 
Jews ofIraqi extraction, a presumed low-risk group, for the existence of this 
mutation. Three individuals were identified as 185delAG mutation carriers, 
and haplotype analysis of the Iraqi mutation carriers revealed that 2 of the 
Iraqis shared a common haplotype with 6 Ashkenazi mutation carriers, and 1 
had a haplotype which differed by a single marker. This study suggests that the 
BRCAl185delAG mutation also occurs in populations considered at low-risk 
for breast and ovarian cancers, and that it might have occurred prior to the 
dispersion of the Jewish people in the Diaspora, at least at the time of Christ. 

Introduction 

The search for germline mutations within breast can
cer susceptibility genes has focused, for the most part, on 
populations at risk for developing breast and ovarian can
cer [1]. Several predominant mutations in BRCAl and 
BRCA2 were reported in Ashkenazi Jews, and it is esti
mated that about 2 % of the general Ashkenazi population 
carry either 185deiAG BRCAl or 617 4delT BRCA2 mu
tations, perhaps contributing to the higher risk for breast 
cancer in this group [2-4]. Yet, only scarce information is 
available on the status of breast cancer susceptibility 
genes in low-risk populations, which might reflect bona 
fide low mutation rates or underreporting. Several cases 
of the .185deiAG germline mutation in Jewish-Iraqi fami
lies with breast and ovarian cancer have already been 
reported [5, 6]. In our Oncogenetics Clinic, the same 
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mutation has been detected in several other Jewish-Iraqi 
cancer-prone families, suggesting that it might be more 
than occasional in this group. 

Cancer statistics in Israel indicate that Jews born in 
Europe or America (so-called Ashkenazim) are at a high
er-risk for developing breast cancer than Asian- and Afri
can-born individuals (so-called non-Ashkenazim): in 
1993 the rate of breast cancer per 100,000 in 'Ashkenazi' 
women was 89.8, compared with 70.7 for Asian-born and 
55.6 for North-African-bom Jewish women [7]. Through
out the history of the Jewish people in the Diaspora, 
which began around 70 AD, the Iraqi and Ashkenazi pop
ulations remained geographically and ethnically distinct. 
However, genetic analyses of several markers identify 
common origins for Ashkenazi, Iraqi, Iranian, and Libyan 
Jews suggesting a shared genetic prototype [8,9]. 
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Fig. 1. Haplotype analysis of the 185delAG mutation carriers. 
The numbers at the top of each allele pair indicate patient numbers. 
The number on the far right, the markers used. The allele numbers 
are designated according to size, with the higher numbers repre
senting larger alleles. a Iraqi carriers (n = 3). b Ashkenazi carriers 
(n = 6). 

Taken together, these facts, led us to hypothesize that 
185deiAG BRCAI is yet another example of an ancient 
Jewish genetic prototype. With that purpose in mind, we 
examined 639 Jewish-Iraqi individuals for the presence of 
the 185delAG BRCAI germline mutation, and for the 
allelic patterns of mutation carriers using intragenic 
BRCAI markers. 

Materials and Methods 

Study Population 
Six hundred and thirty-nine Iraqi-born individuals (310 men and 

329 women) with an age range of 32-93 years were anonymously 
tested for the 185delAG BRCA 1 germline mutation. These individu
als were previously identified and recruited at the Sheba Medical 
Center (SMC), without preselection for history of cancer. All were 
volunteers unrelated to each other, interviewed with respect to fami
ly history of cancer, and their Iraqi ancestry was verified at least two 
generations back. The original study was approved by the Human 
Subjects Ethics Committee ofthe SMC. In addition, 6 unrelated Ash
kenazi women with breast or ovarian cancer, who were found to be 
carriers of the 185delAG mutation in the Oncogenetics Clinic at the 
SMC, were used as a reference and control for the allelic pattern of 
17q markers (see below). 

Genetic Analysis 
PCR amplification of BRCAI exon 2 from peripheral blood 

DNA, was performed as previously described [10-12]. Heteroduplex 
formation [11] was followed by a 50-volt, 15-hour electrophoresis at 
room temperature on MDE gels (Hydrolink, AT Biochem Malvern, 
Pa., USA) in 0.6 X TBE buffer and silver staining. DNA sequencing 
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was performed for PCR fragments that consistently displayed abnor
mal migration patterns on heteroduplex analysis, with the use of a 
biotinylated primer [13]. Haplotype analysis used 3 markers intra
genic to the BRCAI gene: D17S855, D17S1322, D17S1323. PCR 
amplification, gel electrophoresis and autoradiography were per
formed using standard protocols [14, 15]. 

Statistical Analysis 
Fisher's exact test was applied to evaluate the significance of the 

occurrence rate of 185delAG in the Iraqi and the Ashkenazi popula
tions. The age-standardized rate (ASR) used for computation was 
based on the world population [16]. 

Results 

Detection of 185delAG Mutation 
The 185deiAG mutation was detected in 3 of 639 

(0.47%) Iraqi Jews. Integrating previous data [17] and our 
own results, we noted that the 3 Iraqi mutation carriers, 2 
females and 1 male, ages 69, 75 and 93, had no personal or 
family history of cancer. Additionally, one 185deiAG 
mutation carrier was detected with the type II factor XI 
mutation, commonly found in Iraqis and Ashkenazim. 

Haplotype Analysis of 185delAG Mutation Carriers 
Analysis of allelic patterns using 3 intragenic BRCAI 

markers was performed on the 3 Iraqi and 6 Ashkenazi
Jewish 185deiAG mutation carriers. The designation of 
the 'Ashkenazi allele' as a mutation-bearing allele was 
based on similar analyses of family members (data not 
shown). Haplotype analysis revealed that 2 of the 3 Iraqi 
mutation carriers share a common BRCAI Ashkenazi 
haplotype. For marker D 1 7S 1322, the alleles detected in 
individual 1290 were different from the allele 5 that is part 
of the BRCAI 4-5-3 haplotype (fig. 1). The common 
BRCAI Ashkenazi haplotype was not detected in any 
noncarrier Iraqi individual, as assessed by analyzing 100 
alleles. 

Statistical Analysis 
The apparent rate of 185delAG mutation (3 of 639; 

0.47%) in Iraqi-Jews is not statistically different from the 
reported rate in Ashkenazi mutation carriers (8/858; 
0.9%) [2], (odds ratio = 2; 95% confidence interval 0.53-
7.55; p = 0.37). 

In 1993, 1,166 breast cancer cases occurred in so-called 
Ashkenazi women and 262 Asian-born women, of whom 
108 are Iraqi born. The difference between the ASR of 
breast cancer occurrence in Ashkenazi women per 
100,000 (90.6) versus that of the Iraqi-born women (70.3) 
was of borderline significance (p = 0.065). 
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Discussion 

This study suggests that the 185deiAG BRCAI germ
line mutation is present in the Iraqi Jewish population at 
rates similar to that of the Ashkenazi Jews. Yet, Askhena
zi and Iraqi Jews differ with respect to the rate of breast 
and ovarian cancers (p = 0.065). Thus, it seems that the 
185delAG in the Ashkenazi and the Iraqi populations 
cannot solely be attributed to the ethnic diversity in the 
occurrence of breast cancer, and other factors - genetic or 
environmental- may account for that ethnic diversity in 
cancer rates. Notably, the rate of 185delAG in Iraqi Jews 
(0.0047) is higher than the total number of BRCAI muta
tions in the Caucasian population estimated from epide
miological studies (0.0012). 

The 185deiAG mutation occurred in the 6 breast and 
ovarian cancer Ashkenazi patients on the background of 
an identical haplotype. Therefore, the common haplotype 
shared by Ashkenazi and 2 of 3 Iraqi 185delAG carriers is 
suggestive of a common founder chromosome. Previous 
estimates of the dating of 185de1AG, tracing it to 1235 
AD were based exclusively on Ashkenazi mutation car
riers [15, 18]. Since there is no evidence for population 
mixing or large-scale migration between these two groups 
[8], it seems that 185delAG emerged prior to the disper
sion of the Jews around 70 AD. 

The additional haplotype identified in an Iraqi indi
vidual differs from the Ashkenazi haplotype only by a sin-

References 

gle intragenic marker, flanked by common alleles. The 
possibility of a double recombination event is statistically 
and genetically unlikely. Rather, this specific larger allele 
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Note Added in Proof 

A BRCAI Mutation in an Iraqi individual was recently described 
(Breast Cancer Information Code-Accession Number 1491). 
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