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Abstract------~-------------------

Backgruund: The rnitochd~drial DNA (mtDNA) 10398 polymorphism is hypothesised 
to alter a mitochondrial subunit of the electron transfer chain and is associated with several 
neurodegenerative disorders and cancers. 

Methods: In this study, an mtDNApolymorphism at nucleotide position 10398 was screened 
in 101 Malay female patients with invasive breast cancer and 90 age-matched healthy female controls 
using minisequencing analysis. 

Results: The Malay women with the 10398G variant showed a significantly increased risk of 
invasive breast cancer (OR = 2.29, 95% CI 1.25-4.20, P = 0.007). lnmlunohistochemistry analysis 
was conducted to investigate the effect of this polymorphism on the levels of apoptosis in breast 
cancer cells. The level ofBax (a pro-apoptotic protein) expression was significantly higher than that 
of Bcl-2 (an anti-apoptotic protein) in patients carrying the G allele (P = 0.016) but not in those 
carrying the A allele (P = 0.48). 

Conclusion: Based on these findings, we propose that the mtDNA 10398 polymorphism may 
be a potential risk marker for breast cancer susceptibility in the Malay population. 

Keywords: breast cancer, DNA sequencing, genetic marker, mitochondrial DNA, oncology, single nucleotide 
polymorphism 

Introduction 

Mitochondria are a major site and target of 
intracellular reactive oxygen species (ROS), which 
are a natural by-product of electron transport 
chain activity (1,2). Mitochondrial DNA (mtDNA) 
is vulnerable to the effect of these molecules and 
has a limited ability to repair itself. Therefore, the 
excessive formation and continuous accumulation 
of ROS could lead to a cellular stress response and 
the inhibition of apoptosis (3). Several findings 
(4-6) show that both defects and reduction in the 
apoptosis threshold can extend the life span of 
the cell, contributing to continuous proliferation 
that may lead to cancer development. However, 
the exact role of mtDNA mutations in inhibiting 
apoptosis, either by suppression of pro-apoptotic 
genes or by activation of anti-apoptotic genes, has 
not been defined. 

Several mutations, including single 
nucleotide polymorphisms in certain genes in 
both the nuclear and mitochondrial genomes, are 
inlplicated in breast cancer susceptibility (7,8). 
An A to G polymorphism at nucleotide position 
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10398 in the mitochondrial genome causes 
a non-conservative amino acid substitution 
from threonine to alanine within the NADH 
dehydrogenase (ND3) subunit of Complex I 
(9,10). This particular polymorphism has also 
been reported to alter both mitochondrial pH 
and intracellular calcium levels (11,12); these 
alterations have been associated with the 
modulation of ATP production and apoptosis 
(13). The structural alteration and impairment 
of Complex I may lead to increased production 
of free radicals and has been associated with 
increased risk of several mitochondrial disorders, 
such as Parkinson's disease (14,15) and bipolar 
disorders (16). 

The association of the mtDNA 10398 
polymorphism in Complex I with breast cancer 
was first studied by Canter et a!. (17), which 
showed that the risk of invasive breast cancer was 
significantly higller in African-American women 
carrying the 10398A allele compared with non
carriers. This polymorphism is also associated 
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