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Abstract

The role of epigenetics in disease, particularly cancer, has been an emerging
issue for the last decade. For disorders with a genetic component, it offers an
alternative mechanism by which disease can initiate and progress. The
involvement of epigenetic aberrations in malignancy is evident, with essentially
all tumour types displaying variation from a normal epigenetic pattern. A great
deal of knowledge can be gained by understanding the epigenetic processes
within cells, and manipulation of these mechanisms may lead to more effective

treatments and better outcome for individuals at risk of developing cancer.

Studies described in this thesis are aimed to better understand the processes of
epigenetic control on gene expression and how they relate to colorectal cancer.
Previous studies have identified a single nucleotide polymorphism in DNMT3B
which is thought to alter the age of disease onset in individuals susceptible to
colorectal cancer. The effect of this heritable genetic marker was examined in a
larger population size and was found to have no effect on the age of disease
onset. This study is described in Chapter 2, the results of which spawned an in-

depth analysis of epigenetic change in colorectal cancer cell lines.

The process of DNA methylation was examined, whereby 5-aza-dC was used to
demethylate DNA in cultured colorectal cancer cell lines. When the drug was
removed from growth medium, inhibition of methyltransferases ceased and
remethylation occurred. The resulting effect of gene expression was found to be

dependent on initial DNA methylation patterns, and is described in Chapter 3. A
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follow up study to this was undertaken to understand the interaction between
DNA methylation and histone modifications. The differences between short term
and long term reactivated genes after 5-aza-dC exposure depends on increased
Histone H3 acetylation and localised hypomethylation. This study is described in

Chapter 4.

An investigation of the gene expression profile changes in colorectal cancer cells
after 5-aza-dC exposure is described in Chapter 5. A pattern of gene expression
similar to healthy epithelial cells was not observed immediately, or ten days after
5-aza-dC treatment. A gene from the Protein Kinase C family was found to be
commonly down-regulated with drug treatment. This may have pro-apoptotic
effects however this may not be sufficient to induce cell death in these cells as 5-

aza-dC is not an effective treatment in solid tumours.

The information described in this thesis will contribute to understanding the
process of aberrant DNA methylation that is observed in tumour cells.
Information of this nature may identify individuals who are genetically
susceptible to the epigenetic inactivation of crucial genes. A complete
understanding of the co-ordination of the regulatory proteins will enable more

effective treatments against this aspect of malignancy.





