UNIVERSITI TEKNOLOGI MARA

Isolation of Differentially Regulated Genes in Lung Cancer Cell Line

by Arbitrarily-Primed Reverse Transcription Polymerase Chain

Reaction

NUR HIDAYAH BT. ISMAIL

FACULTY OF PHARMACY MARA UNIVERSITY OF

TECHNOLOGY (UiTM)

JUNE 2013



ACKNOWLEDGEMENT

First and foremost, I would like to thank to the Almighty for His blessing toward
accomplishing this project. His Protection and Guidance had enabling me to complete this

thesis.

I was so indebted to many people who helped me toward accomplishing this project. It is
impossible for me to acknowledge every one of them individually, but several in particular
deserve recognition. I wish to express deepest appreciation and thanks to Dr. Rosmadi Mohd
Yusoff, supervisor for my research project, for his invaluable concern, sustained guidance
and diligent support which enable me to bring this project to completion. His continuous
review, guidance, ideas and suggestion have been precious to this piece of project. I really
appreciate his intellectual capabilities and constructive criticisms. I owe him lots of gratitude
for guiding me to complete this research. I also would like to take this opportunity to show
my gratitude to Miss Nurul Syahidah Mod Yusof, a master student in research lab for her

guidance and assistance during my research final project.

I also would like to show my gratitude to my family and friends for their support and
assistance during my research final project. Their supports had given me strength to continue
this study and complete this research. Lastly, special thanks to Faculty of Pharmacy, UiTM
Puncak Alam for giving us opportunity to learn and experiences such a wonderful knowledge

and for giving us the best place and equipment to complete this research.

ii



TABLE OF CONTENTS

ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURE

LIST OF PLATES
ABBREVIATION
ABSTRACT

CHAPTER
1 INTRODUCTION
1.1 Introduction
1.2 Problem statements
1.3 Objectives
1.4 Hypothesis
1.5 Significance of study

2 LITERATURE REVIEW
2.1 Cancer
2.2 Lung cancer
2.3 Cancer related to oxidative stress
2.4 Antioxidants
2.5 Honey

2.6 Methods of study for gene expression

3 MATERIAL AND METHOD
3.1 Materials
3.1.1 Apparatus
3.1.2 Chemicals and Enzymes

3.1.3 Others

1ii

ii
iii
vi
vii
viii

ix

NN

o A~ B~ A&

12
14

16
16
16
16
16



ABSTRACT

Lung cancer is among the five main types of cancer leading to overall cancer mortality
contributing about 1.3 million deaths per year globally (Khurana, 2005). The factor that lead
to the lung cancer to human is primarily due to bad habit of smoking which when there is a
restriction of tobacco smoking can lower the possibility of lung cancer. The aim of the study
is to examine the antioxidant and anti-proliferative effects of Gelam honey in lung cancer cell
line A549 and also to determine any difference in gene expression of lung cancer that being
treated with Gelam honey with the untreated lung cancer. Gelam honey becomes preference
because antioxidant activity is significantly higher than the other honey due to its higher
phenolic content. The antibacterial system of honey able to get rid the reactive hydroxyl
radicals which under the control of antioxidant action of honey (Aljadi & Kamaruddin,
2004). Gene fishing kit was used to generate gene expression profiles between gelam honey
treated A549 cells versus untreated cells. Unique bands were cloned using TOPO TA Cloning

Kit and sequenced.



CHAPTER 1: INTRODUCTION

1.1 Introduction

The most common cause of death from cancer among men is the lung cancer including
bronchus and trachea cancers (Khurana, 2005). The cell damage and the subsequent lack of
cellular repair processes due to constant oxidative damage have been associated with
carcinogenesis (Gupte & Mumper, 2009). Antioxidants terminate these chain reactions by
removing free radical intermediated and inhibit other oxidation reactions by being oxidized

themselves (Sies, 1996).

The aim of the study is to examine the antioxidant and anti-proliferative effects of Gelam
honey in lung cancer (A549) and also to determine any difference in gene expression of lung
cancer that will be treated with Gelam honey with the untreated lung cancer. In Malaysia,
there are several types of honey such as Tualang, Nenas, Coconut and Gelam honey. Gelam
honey becomes preference because antioxidant activity is significantly higher than the other
honey due to its higher phenolic content. The antibacterial system of honey able to get rid the
reactive hydroxyl radicals which under the control of antioxidant action of honey (Aljadi &

Kamaruddin, 2004).

1.2 Problem statements
1. An experimental study to isolate the differentially genes in lung cancer cell line by
Arbitrarily-Primed Reverse Transcription Polymerase Chain Reaction after the
treatment with Gelam honey.
2. There are only few genomic investigation has been done on the local honey.
3. Honey can induce apoptosis process, however the gene that play a role in apoptosis

process is remain largely unknown.



