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Abstract 
 
 

Key Words:  
Acute Myeloid Leukemia, Repair Genes, RAD51, XRCC3, Polymorphism. 
 
Objectives:  
To determine whether polymorphism in RAD51 and XRCC3 repair genes 
have an effect on the incidence of AML. 
 
Methods: 
PCR-RFLP was used to determine the frequency of the two genes 
polymorphisms among 40 cases and 20 controls. 
 
 
Results: 
In our study we investigated 40 cases of AML and 20 controls for the 
polymorphism in 2 DNA homologous recombination repair genes – RAD51 
and XRCC3. We found that - regarding RAD51 gene polymorphism - among 
the cases there were 32 cases with positive expression of the polymorphic 
gene and only 8 cases with negative expression. While in controls we found 
only one candidate with positive expression of the same polymorphism. 
Regarding XRCC3 gene polymorphism; we found that among the cases there 
were18 cases with positive expression of the polymorphic gene and 22 cases 
with negative expression of this polymorphism. And among the controls 
there were 8 candidates with positive expression of the polymorphic gene 
and 12 candidates with negative expression of the polymorphic gene. 
 
  
Conclusion:    
Our results suggest a strong correlation between the presence of 
polymorphic RAD51-G135C allele and the incidence of AML. 
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Introduction and Aim of the Work 
There is an ongoing debate about genes and environment, their 

interactions, and the extent of their relative impact on life and death. 

However, most common diseases involve not only discrete genetic and 

environmental causes, but also interactions between the two (Marcus et 

al., 2000). Although any two unrelated people share about 99.9% of their 

DNA sequences, the remaining 0.1% is important because it contains the 

genetic variant that influence how people differ in their risk of disease or 

their response to drugs and environmental exposures. Discovering the 

DNA sequence variant that contribute to common disease risk offers one 

of the best opportunities to understand the complex causes of disease in 

humans. 

In a few cases single genes may have a high impact on the life and 

death of humans. These are major genes that have been strongly linked to 

specific diseases and affect families where a mutated variant of such a 

disease gene is inherited. For example, inherited mutations of the BRCA1 

gene are responsible for approximately 40-45% of hereditary breast 

cancers. However, major, heritable disease genes are uncommon in the 

general population, and in fact only 2-3% of the total number of breast 

cancer cases is due to BRCA1 mutation, since this gene is rarely mutated 

in sporadic cancers (Rosen et al., 2003). 

Much more common are variants of genes, termed polymorphism, 

which influence various metabolic processes or our susceptibility to 

different types of environmental exposure. The genetic polymorphisms 

that may have impact on our susceptibility to environmental exposures 
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are found among others, in genes that affect the metabolism of substances 

and toxins that enters the body and among genes that are important for 

the repair of genetic damage, which arises in the genome after exposure 

to genotoxic agents. These genetic polymorphisms will not modify an 

individual's risk of developing disease by themselves, but rather modify 

the effect of the exposure and the damage. The importance of low-

penetrance polymorphisms depends on exposure. If there is no exposure 

that could be associated to the polymorphism in question, the possible 

difference in susceptibility of the alleles is less important, and the disease 

risk of the individual will not be affected (www.hapmap.org). 

Acute myeloid leukemia (AML) is a clonal hemopoietic disorder 

that is frequently associated with genetic instability characterized by a 

diversity of chromosomal and molecular changes. Most cases of AML 

arise de novo; however, ∼10–20% of all cases of AML arise after 

exposure to chemotherapy or radiotherapy after the treatment of a primary 

malignancy [therapy-related AML (t-AML); (Pedersen-Bjergaard et al., 

2002). 

DNA is at constant risk from damage from both endogenous and 

exogenous sources. A large number of highly complex mechanisms have 

evolved to protect DNA from damage including DNA repair pathways 

and systems that protect against oxidative stress and other damaging 

agents. These pathways play a vital role in maintaining genetic integrity. 

The ability of an individual to prevent and repair damage is genetically 

determined and is the result of combinations of multiple genes that may 

display subtle differences in their activity (Knudsen et al., 2001). 


