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Faculty : Engineering

A deoxyribonucleic acid (DNA) microarray has the ability to record huge amount of
genetic information simultaneously. Previous researches have shown that this
technology can be helpful in the classification of cancers and their treatments
outcomes. This has encouraged information technology engineers to cooperate in
microarray data analysis for enhancing medicine and biology technologies .

Typically, cancer-related microarray data are consisted of high dimensional gene
expression levels (as features) for a limited number of samples. This characteristic in
the structure of microarray data causes the phenomenon known as the curse of
dimensionality, which is a particularly problem for standard classification models. It
contradicts to the required ratio of samples to genes which should be much greater than
1 and it makes the direct application of machine learning techniques inefficient.
Consequently, gene selection techniques have become a crucial element in the
classification of microarray data .

Based on previous researches in the context of microarray data classification, the
results obtained from the classification of breast cancer data have the lowest accuracy
among them. Therefore, this study was aimed in improving the classification accuracy
of clinical outcomes for breast cancer by gene expression profiling .

Filter and wrapper for gene selection are the main techniques in many existing
microarray data analysis. Promising results obtained from filter-wrapper techniques
have led to the design of a proposed model for this study. A gene selection model that
integrates rank-partition and sequential wrapper was designed to find optimal subset of
the most informative genes that enhances the predictive power of gene expression
profiling .

Evaluation of the obtained results for breast cancer data set demonstrates that the
proposed integrated model achieved the objective in finding the optimal subset of the
most informative genes that has the predictive power of 87% accuracy compared to
83% of the original study and 77% of the shrunken centroid method.
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Susunan mikro asid deoksiribonukleik (DNA) mempunyai keupayaan untuk
merekodkan sejumlah besar maklumat genetik pada masa yang sama.Kajian terdahulu
telah menunjukkan bahawa teknologi ini mampu membantu dalam klasifikasi kanser
dan hasil rawatan.Ini telah menggalakkan jurutera teknologi maklumat untuk
bekerjasama dalam penganalisaan data susunan mikro untuk meningkatkan teknologi
perubatan dan biologi .

Biasanya, data kanser yang berkaitan dengan susunan mikro terdiri daripada tahap
ekspresi gen (sebagai sifat) yang berdimensi tinggi bagi bilangan sampel yang
terhad.Ciri-ciri ini menyebabkan fenomena yang dikenali sebagai ‘laknat kematraan’
dalam struktur data susunan mikro yang menjadi masalah terutamanya untuk model
klasifikasi standard.la bercanggah dengan nisbah sampel kepada gen yang diperlukan
yang sepatutnya jauh lebih besar daripada 1, dan ini menyebabkan penggunaan teknik
pembelajaran mesin secara langsung menjadi tidak cekap.Oleh itu, teknik pemilihan
gen menjadi elemen penting dalam pengelasan data susunan mikro .

Berdasarkan kajian dalam konteks klasifikasi data susunan mikro sebelum ini,
keputusan yang diperolehi daripada klasifikasi data kanser payudara mempunyai
ketepatan yang paling rendah di kalangan mereka.Oleh itu, kajian ini bertujuan untuk
meningkatkan ketepatan klasifikasi hasil klinikal kanser payudara melalui profil
ekspresi gen.Penapis dan pembungkus untuk pemilihan gen adalah teknik utama dalam
banyak analisis data susunan mikro sedia ada.Kejayaan awal yang diperolehi daripada
teknik penapis-pembungkus telah membawa kepada model reka bentuk yang
dicadangkan untuk kajian ini.Model pemilihan gen yang mengintegrasi kaedah
penapis(penempatan sifat), penyekatan sifat dan pembungkusberturutan telah direka
untuk mencari subset gen optimum yang paling bermaklumat yang meningkatkan
kuasa ramalan profil ekspresi gen .

Penilaian keputusan yang diperolehi untuk set data kanser payudara menunjukkan
bahawa model integrasi yang dicadangkan mencapai objektif dalam mencari subset gen
optimum yang paling bermaklumat yangmempunyai kuasa ramalan ketepatan 87%
berbanding 83% dalamkajianasal dan 77% dalam kajian model pemusatan kecut .
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CHAPTER ONE

INTRODUCTION

1.1 Introduction

This thesis aims at reporting the work that has been done in the research study titled
"Integration of Rank-Partition and Sequential Wrapper Technique for Feature Selection
of Breast Cancer Microarray Data " for the degree of Master of Science. In addition to
the literature review part which reconsiders relevant works previously carried out by
other studies, the description of employed methodology and discussion on the analyzed
results for the outcomes of this study, this thesis describes the proposed integrated
model for achieving the objective of this study.

1.2 Background

The biological functions of life are performed through orchestrated manner interactions
among huge number of genes and their corresponding proteins. As a result of
technological advances, now there is another method for looking into disease itself in
addition to conducting tedious molecular laboratory experiments [2]. In conventional
molecular methods, one gene in an experiment is focused [18]. Therefore, they are not
useful to construct the full image of the nature of interactions between gene-gene or
gene-protein. In the last decades, the emergence of DNA microarray technology
enhances the situation by providing the ability for monitoring the expression levels for
tremendous amount of genes simultancously. The technology of microarray has been
thought to be able to offer a method of understanding the disease complexity in a
molecular level, improving the accuracy of diagnostic of disease and specifying
potential aims for prediction and therapies [2] .

1.3 Problem Statement and Motivation

During the recent decades, an enormous throughput of biological data extracted by
microarray technology have been deposited in gene banks and the Internet for
information retrieval and further research studies [1],[2]. Microarray experiments and
their data analysis may assist in more full comprehension of the molecular variations
among tumors and thus to more accurate and reliable classification through the
monitoring of expression levels for huge amount of genes in cells simultaneously [18].
These genetic issues seem can be overcome more easily by using the techniques of
machine learning. Microarray technology along with classification techniques has
successfully guided the decisions of clinical management for individual patients, such
as oncology [2]. Profiles of gene expression, which obtained from experiments of
microarray, represent a snapshot of expression levels of up to tens of thousands of
genes for limited number of samples. Analysis of such data , large gene-to-sample ratio
, can be impractical in addition to this data may be occasionally noisy (i.e. most of
these genes are not contributing in distinction between the classes of data). Increasing
the size of samples is difficult to be achieved due to the following reasons; First,
producing high-throughput gene expression data is extremely expensive. Second,



difficulties of persuading patients to join in the research studies. Third, some diseases
are difficult to be morphologically distinct [2],[18] . This characteristic in the structure
of microarray data causes the phenomenon known as the curse of dimensionality ,
where contradicts to the ratio of samples to genes which should be much more than 1.
This phenomenon of high-dimensional genes is a particularly problem for standard
classification models. Often a deterioration in performance is observed when
classifying cancer- related microarray data. In order to overcome the problem of the
curse of dimensionality, a subset of genes should be extracted from the entire set of
genes in a process called gene selection. These genes are truly relevant to the status of
disease and they known as the most informative genes [1],[2].

Based on previous research studies in the context of microarray data classification, the
results obtained from the classification of breast cancer have the lowest accuracy,
around 70%, relative to other diseases [18],[30] .

1.4 Aim and Objectives of Study

This research study aims at improving the accuracy of classification of clinical
outcomes for breast cancer by gene expression profiling. To fulfillment the aim of the
study, the following objectives will be achieved :

(i) To design and implement a gene selection technique based on integrating the
ranked-partition genes with sequential selection wrapper.

(ii) To obtain the optimal subset of the most informative genes, gene expression
profiling, from the microarray data provided using the proposed technique.

(iii) To improve the classification accuracy of the clinical outcomes of breast
cancer using the obtained gene expression profiling .

1.5 Scope of Study

For achieving the objectives of this study, a model for gene selection was proposed.
This model combines the partitioned outcome of the filter technique and the wrapper
technique to integrate their advantages and reduce their drawbacks. The breast cancer
microarray data of Van't Veer et al. 2002 were used to investigate the proposed model
of feature selection. The stages of designed technique were performed by using
MATLAB as a tool where it provides wide range of powerful functions in the field of
microarray data analysis. Results obtained from the implementation of the proposed
technique were evaluated by comparing them with results obtained from the original
studies.

1.6 Thesis Organization

This section provides general structure of this thesis, the outline is constructed as
follows:

Chapter Two presents a review of the literature for previous studies related to
microarray data analysis. This chapter includes a review for different techniques of
machine learning that commonly applied in the context of microarray data analysis.

2



Chapter Three discusses a description of the methodological approach followed in this
study including the data set used, the proposed model and steps of achieving the study
objective .

Chapter Four explains a description for investigating the performance of the proposed
feature selection model . In this chapter, implementation of steps to achieve the study
objective are described. Furthermore, evaluations of results are demonstrated.

Chapter Five concludes the study by demonstrating results obtained to achieve the
objectives which fulfill the aim of this study. Contribution of this study in literature as
well as the desired future work are mentioned in this chapter .
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