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Extended Abstract

Our knowledge of genomic medicine has increased at an astonishing pace in recent years. As a result of advances in
genomics, proteomics and molecular pathology many cancer biomarkers with potential clinical value have been identified.
Besides, recent refinements of experimental technique demonstrate that array-based assays, generating huge datasets and
finding numerous potentially useful molecules, are becoming widespread. In the present work, artificial neural network
(ANN) system is used to simulate a huge database of genes to predict and diagnose the cancer disease. Experimental data
collected were tested with artificial neural network technique.

The use of molecular biomarkers for cancer staging and personalization of therapy could significantly improve patient
care. However, the ideal biomarker should be sensitive, specific, cost-effective, fast and robust against inter-operational
and inter-institutional variability. It must also demonstrate clinical value beyond those of the other types of information
that are already available at the time of diagnosis. Consequently, very few biomarkers have been incorporated into routine
clinical practice. At a systems level, most of the analysis and modelling of genetic experimental data has utilised linear
technologies. However, at all levels of physiology, non-linear events are paramount. Recent advances in intelligent systems
technology are enabling non-linear phenomena to be captured quite frequently.

In this context, the major aim of this research is to use intelligent systems techniques to identify a group of biomarkers
that not only optimise the diagnosis and behaviour prediction of bladder cancer, but also improve patients care.

At a more specific level, it is recognized that numerous molecular events in cancer occur at the epigenetic rather than
genetic level. In normal cells, the cytosine-guanine dinucleotides (CpG islands) found in genomic promoter regions are
unmethylated for the majority of genes and this allows gene expression. In cancer, loss of control of DNA methylation
results in regional CpG hypermethylation and associated tumour suppressor gene silencing. As high levels of aberrant
hypermethylation occur early in the natural history of cancer and are most common in aggressive tumours, this molecular
event appears as an excellent clinical biomarker for disease progression [1- 10]. For example, changes in DNA
hypermethylation can be detected in the normal bladder urothelium of patients with invasive Urothelial Cell Carcinoma
(UCC) and are found to predict disease biology [11].

Whilst cells with DNA methylation can be detected in the urine and used to diagnose UCC, many epigenetic events
are not cancer specific and are found within normal aging cells [12]. Thus, the current challenge facing epigenetic
researchers is the identification of cancer-specific genes that will allow the application of this knowledge to clinical
practice. One cancer-specific methylated gene has been found in prostate cancer (GSTP1). When compared, GSTP1
methylation was superior to expert histopathological examination at recognising false negative prostate biopsies for cancer
detection [13].

In order to identify methylated genes that are either cancer or behaviour specific, microarray technology is the best
tool. These arrays simultaneously study 12,000 CpG islands spread over the entire genome and identify those islands
differentially methylated between comparative tissues (e.g. cancer and normal DNA). Whilst the cost of these experiments
is high and so the sample sizes are modest (in comparison with studies using less advanced technologies), they generate
huge datasets. For example, studying 12,000 CpG islands in 100 samples and analysing the results against 5 different
clinical parameters results in 6 million experiments/comparisons if each island is analysed in isolation. Furthermore,
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combinational island analysis is probably more accurate in terms of biology, but the datasets can be prohibitive whilst
using current statistical methods.

This research work is based on studying epigenetic data for the diagnosis and progression of UCC. The plan is to rank,
using a systems-based approach, 12,000 CpG islands/genes according to their association with various clinico-pathological
criteria, including tumour behaviour.
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