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X-Ray Repair, Complementing Defective, in Chinese Hamster, 3 
 
Alternative Names 
XRCC3 
X-Ray Repair Cross-Complementing Protein 3 
 
Record Category 
Gene locus 
 
WHO-ICD 
N/A to gene loci 
 
Incidence per 100,000 Live Births 
N/A to gene loci 
 
OMIM Number 
600675 
 
Mode of Inheritance 
N/A to gene loci 
 
Gene Map Locus 
14q32.33 
 
Description 
The XRCC3 gene encodes a DNA repair protein 
that repairs double strand breaks in DNA and 
maintains chromosomal stability as a component of 
the homologous recombination (HR) pathway.  A 
member of the RecA/Rad51-related protein family, 
this protein is also responsible for; regulating 
mitochondrial DNA copy number under conditions 
of oxidative stress, recombinase assembly during 
meiosis and telomere maintenance. 
 
Mutations in this gene can result in a failure to 
initiate homologous recombination as well as the 
aberrant processing of HR intermediates.  Both of 
these processes lead to genomic instability and may 
contribute to carcinogenesis.  The XRCC3 gene has 
thus been associated with an increased risk of 
Breast Cancer as well as Cutaneous Malignant 
Melanoma 6, a neoplasm of melanocytes that 
usually occurs in the skin.   
 
Molecular Genetics 
The XRCC3 gene is located on the long arm of 
chromosome 14.  It spans a length of about 17 kb 
and its coding region is made up of ten exons.  The 

protein encoded by the XRCC3 gene is 37 kDa in 
size and consists of 346 amino acids.  The mutation 
18067C-T located in exon 7 of the gene, results in 
the substitution Thr241Met and has been found to 
be associated with an increased risk of certain 
carcinomas.   
 
Epidemiology in the Arab World 
 
Saudi Arabia 
Ali et al. (2016) undertook a study to determine 
whether the XRCC3 polymorphisms rs1799794, 
rs1799796 rs861539 were associated with the risk 
of breast cancer in Saudi women.  A total of 143 
breast cancer affected females and 145 healthy 
controls were recruited to the study.  The study 
found a significant association between the SNP 
rs1799794 and breast cancer [AA+AG, p<0.0001, 
OR=28.1 (3.76-21.12)] where the mutant G allele 
was protective against the disease.  A similarly 
significant association was found between this SNP 
and triple negative cancer [p=0.022, OR=11.09 
(0.65-8.05)].  SNPs rs1799796 and rs861539 were 
not found to be significantly associated with the 
disease.  However, upon testing subgroups of 
patients, it was found that the A allele of the 
rs1799796 SNP is more frequent in patients with an 
early age of onset (<48 years), in patients with a 
grade III tumor compared to grade II, and in 
patients that were ER- and HER2- compared to 
ER+ and HER2+.  The SNP rs1799796 was thus 
suggested to be a marker of disease severity. 
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Related CTGA Records 
Breast Cancer 
 
External Links 
http://www.genecards.org/cgi-
bin/carddisp.pl?gene=XRCC3 
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