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OVERVIEW

Figure: EPIGENETICS IN CANCER: Basic and Translational Aspects

Epigenetic changes
e.g. DNA methylation (Chapter 1)

Possible factors (see Chapter 3 and 4)
»Promaoter methylation of ANKRD11
¥Invasion promoted by GLI1

Normal development Tumorigenesis

Treatment
#Epigenetic drugs e.g. decitabine

Drawbacks (see Chapter 1)
»Chemical instability
#Limited activity on solid tumour

Innovation (see Chapter 2)
#Liposomes formulated decitabine (nanotechnology)
»Cell-based assay system for epigenetic drugs

This thesis investigates epigenetics in cancer with particular emphasis on breast cancer. There
are two major themes, see Figure above. The first theme relates to the potential for assessing and
developing more efficient epigenetic drugs while the second theme investigates mechanism of
downregulation of ANKRD11, a putative tumour suppressor gene, in human breast cancer. This
thesis is in the publication format with Chapters 1 and 3 as published articles, Chapter 2

submitted for publication and Chapter 4 as a manuscript in preparation.
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Theme 1: To improve the epigenetic-based therapeutic approach (Chapter 1 and 2)

One of the roles that epigenetics plays in cancer development is the inhibition of transcription of
tumour suppressor genes. Chapter 1, published as a review in Biodrugs, examines the knowledge
of currently available therapeutic approaches related to epigenetic mechanisms such as DNA
methylation for cancer treatment. Drug-related issues that could influence the application of
therapeutics for clinical use are reviewed and possible developments to improve the clinical use
of the drugs explored. Epigenetic-based drugs are emerging as anti-cancer therapies in the clinic.
Existing demethylating agents have poor pharmacological properties that limit their clinical use,

and the application of nano-based encapsulation to resolve these issues is discussed.

Chapter 2, submitted as an original research article to Biodrugs, presents the development and
assessment of an assay to allow comparison of epigenetic-related drugs in a high throughput
format. Decitabine is encapsulated in a liposomal formulation and the potency of this newly
formulated decitabine and existing drugs are effectively compared using the developed assay
system. Further development and validation of the assay system and the liposomal formulated

decitabine, not included in the submitted manuscript are included as supplementary data.

Theme 2: Investigation of gene silencing mechanism of tumour suppressor ANKRDI11
(Chapter 3 and 4)

ANKRDI1 is novel gene that was previously characterised in our laboratory, and found to be a
putative tumour suppressor gene and a p53-coactivator (Neilsen et al. 2008). Chapter 3,
published in European Journal of Cancer, investigates the mechanism of downregulation of

ANKRDI11 in human breast cancer. This chapter identifies the promoter sequence of ANKRDI1,
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demonstrates the critical region of the ANKRD11 promoter subjected to DNA methylation, and
associates the DNA methylation levels of ANKRD11 with its gene expression and clinical data.
Further analysis of the DNA methylation pattern of this gene revealed a putative GLI1

transcription-factor binding site within the localised region of the promoter that is methylated.

Chapter 4, presented as a manuscript in preparation, further explores the relationship between
ANKRDI11 and GLI1 in breast cancer. GLII is a Hedgehog signalling transcription factor, which
has been shown to be involved in breast cancer development. This study analyses the
transcriptional activity of ANKRDII in the cells overexpressed with GLI1 and quantifies
differential expression of these two genes in different stages of breast cancer. Future experiments

to confirm and extend these exciting preliminary findings are discussed.

The final chapter of this thesis summarises the findings of these studies and possible future

research directions. The impact of these findings for the development of anti-cancer drugs, and

the possible role of expression of ANKRD 11 and GLII in breast cancer are highlighted.
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