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Abstract

Breast cancer, is a common type of cancer, with over two million newly diagnosed
cases annually worldwide. In Sudan breast cancer is the most common cancer
comprising 34% of all cancer patients. The functionally defective mutations in
BRCA1 and BRCAZ2 genes are responsible for up to 5% of all breast cancer patients,
while other genes (so-called low penetrance genes) account for the remainder of
breast cancer patients. Among those possible low penetrance candidate genes for
breast cancer are, ESR1, HER-2/neu and P53PB1 genes. Since single-nucleotide
polymorphism (SNP) is the most frequent and most subtle genetic variation in the
human genome and has great potential for application to association studies of
complex diseases such as that of breast cancer the aim of this study was to evaluate
the role of ESR1, HER-2/neu and P53BP1 polymorphisms in breast cancer
predisposition in Sudanese breast cancer patients and in breast cancer risk at the
population level.

This is a case control study where we genotyped a total of 81 breast cancer
patients and 91 age matched healthy controls for 4 SNPs, namely, ESR1 variant
C325G [db SNP rs1801132] and HER-2/neu codon 665 Ile —Val polymorphism [db
SNP rs1136200] as well as 2 SNPs in P53BP1 tumor suppresser gene namely Glu
353 Asp or 1236C—G [ db SNP rs560191] and Gly 412 Ser [db SNPrs689647]

The role of these polymorphism in breast cancer susceptibility were investigated

using both conventional genotyping technique and high throughput Tag Man allelic
discrimination method (SNP scoring methods) using Real-Time PCR technique . Data
on clinical features and demographic details were collected. The association between
the case —control status and each individual SNP, measured by the odds ratio and its

corresponding 95% confidence interval, was estimated using unconditional logistic
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regression models. At the second stage, tow-way interactions were investigated using
multivariate logistic models. The C allele of ESR1 codon C325G was shown to
exhibit significant association of breast cancer risk in the subgroup of women 50
years and younger in the patients group compared to control subjects (P= 0.03) (OR:
2.28, 95%CI: 1.10-4.72). However, the overall susceptibility to breast cancer was not
significant, although all estimates were in the direction of a higher risk in women with
CC genotypes. Regarding the HER-2/neu codon 655Leu/Val variant we observed a
modest positive association for Ile/Val versus Ile/Ile genotype in patients with breast
cancer compared to control subjects (OR= 2.95, 95% CI 0.97-8.96), the Ile/Val
heterozygous were more common among patients (P= 0.06). No associations of Val
allele with breast cancer when stratified by menopausal status or age were observed.
Genotypic and allelic frequencies of the P53BP1 Glu325Asp and of P53BP1
Gly412Ser lack association with respect to breast cancer risk when considered in
overall, stratification according to menopausal status shows a modest increase of risk
among homozygous carrier of P53BP1 412Ser/Ser P=0.08 (OR = 4.00, 95% CI 0.85-
18.34) in post menopausal patients compared to postmenopausal control women and
of Ser alleles carrier P=.0.05 (OR= 5.71 (95% CI .0.92-5.5). No significant
associations were seen among homozygous carrier of P53BP1 353 Asp/Asp neither of
Glu alleles versus Asp alleles in the menopausal subgroup. In the haplotype of the 2
SNPs of P53BP1, no significant associations were observed. Nor when the genotype
investigated in overall to the breast cancer risk. These results indicate that
polymorphisms of these selected breast cancer susceptibility genes vary in their
association with breast cancer. Genetic epidemiology study replication and functional
assay of these SNPs as well as of haplotypes should permit a better understanding of

the role of these genetic variants and breast cancer risk.
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