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ABSTRACT 

 

 Student Name:       Hala Ahmed Mohamed Abd El-Hady 

Title of the thesis:   "Mitochondrial DNA Mutations As A Genetic Marker for 

Colorectal Cancer" 

Degree:   M.SC.                (Cytology, Histology & Genetics) 

 

In this study we aim to evaluate the mitochondrial DNA (mtDNA) mutations as a genetic marker for early 

detection of colorectal cancer (CRC) in Egyptian patients, to reduce the incidence and mortality rate of 

CRC in Egypt. Six different regions of mtDNA (ND1, ND5, COI, tRNAser & 2 regions in the D-Loop) 

were chosen for mutation analysis using PCR-SSCP silver staining technique followed by automated 

sequencing. Biobsy tissue samples from 20 patients with adenomatous polyps (AP), 20 with ulcerative 

colitis (UC) and 40 with CRC were collected together with blood sample to be used as controls. High 

frequency of mutations was detected (45% in AP, 35% in UC and 35% in CRC). Our study suggests that 

Egyptian CRC patients have a number of mtDNA mutations that have not been previously reported and 

that mutations in mtDNA of precancerous lesions (AP, UC) may contribute to the transformation events 

leading to CRC and can be considered as a genetic marker (Biomarker) for early detection of CRC in 

Egypt, but we need more samples to confirm this assumption. 

 

Keywords: Colorectal cancer, Mitochondrial DNA, Mutations, Biomarker, Genetic marker, Early 

detection. 
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1. Introduction 

 

Colorectal cancer is one of the most common human malignancies, with more than 

300,000 cases both in the United States and in the European Union each year where the vast 

majority of cases occurs over age 60 years (Lievre et al., 2005; Greenle et al., 2000).   In 

contrast, this disease is uncommon in developing countries (Magrath and Litvak, 1993), 

including Egypt where it is only the fifth most common cause of cancer deaths (Soliman et al., 

1999). However, the percentage of young-onset colorectal cancer cases in Egyptian is strikingly 

high with more than one third of cases occurring under age of 40 years, and the age-adjusted 

mortality rates in young Egyptians are likewise high. In addition, rectal cancer is frequent 

(Soliman et al., 1997; 1999). 

 

            The molecular pathology of colorectal carcinoma in Egypt differs from Western patients, 

and between younger and older Egyptians (Soliman et al., 2001). The rectal predominance in 

Egyptian cases occurred in both younger and older patients and was unrelated to urban\rural 

residence, which associated with very different environmental exposure (Soliman et al., 2001). 

Westernization of Egypt is occurring as the country develops and is affecting young 

people first because they are likely to change lifestyle than older people. The remarkable 

differences in molecular pathology as compared to western patients could result from inherent 

differences in sensitivity and molecular responses to Western lifestyle in Egyptians (Rockhill 

and Giovannucci, 1999). 

 

 Early stage CRC does not usually have symptoms; therefore, screening is necessary to detect 

CRC in its early stages then reduce incidence and mortality can be achieved. Over the last few years, a 

variety of approaches have been developed to improve results of conventional cancer screening by 

detecting molecular markers in different populations (Rozen et al.,2005 ). 

 

Each human cell contains two genomes, nuclear genome (nDNA) and mitochondrial 

genome (mitochondrial DNA (mtDNA)) (Chatterjee et al., 2006). Although much knowledge 

has been collected concerning alterations in cancer cell nuclear DNA (nDNA), less attention has 

been paid to mutations within mitochondrial DNA (mtDNA) (Lievre et al, 2006).  Over the last 

few years, a variety of approaches have been developed to improve results of conventional 

cancer screening by detecting molecular markers in different populations (Verma and Kumar, 

2007). In the recent years, much attention has been paid to genetic changes in mitochondrial 

DNA (mtDNA) (Mandavilli et al., 2002). 


