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Introduction

Introduction

In human cells, both normal metabolic activities and environmental
factors such as UV light and radiation can cause DNA damage, resulting in
as many as 1 million individual molecular lesions per cell per day. DNA
repair refers to a collection of processes by which a cell identifies and
corrects damage to the DNA molecules that encode its genome (Lodish,
2004.).

Many of these lesions that cause structural damage to the DNA
molecule can alter or eliminate the cell's ability to transcribe the gene that
the affected DNA encodes. Other lesions induce potentially harmful
mutations in the cell's genome, which affect the survival of its daughter cells
after it undergoes mitosis (Maynard, 2009). Consequently, the DNA repair

process is constantly active as it responds to damage in the DNA structure.

Depending on the type of damage inflicted on the DNA's double helical
structure, a variety of repair strategies have evolved to restore lost
information (Watson, 2004). Recent evidence suggests that alterations in
protiens participating in the DNA repair systems may result in cellular
senscence, cell death and neoplastic transformation (Papaefthymiou, 2008).
DNA damages in frequently dividing cells, because they give rise to

mutations, are a prominent cause of cancer (Browner, 2004).

Inherited mutations that affect DNA repair genes are strongly associated
with high cancer risks in humans. Hereditary nonpolyposis colorectal cancer
(HNPCC) is strongly associated with specific mutations in the DNA
mismatch repair pathway (Meyer, 2009). BRCA1 and BRCA2, two famous

mutations conferring a hugely increased risk of breast cancer on carriers, are

1




