UNIVERSITI TEKNOLOGI MARA

DETECTION OF MET GENE COPY NUMBER IN

HEPG2 LIVER CANCER CELL LINE BY USING

REAL-TIME POLYMERASE CHAIN REACTION
(PCR)

NURUL SHAHIRA BT ROSLAN

Dissertation submitted in partial fulfilment of the requirements for
the Bachelor of Pharmacy (Hons.)

Faculty of Pharmacy
2016



ACKNOWLEDGEMENT

I would like to express my greatest appreciation especially to my final year
project supervisor, Dr Rosmadi Mohd Yusoff for guiding me through all of this year
in completing my research. His support as well as information that he provides
makes it possible in completing this study.

I also wanted to show my appreciation to my fellow friends, Fatin Nasuha
and Wan Nafisah for always been a great helps to me during this study is conducted.
The three of us have the same supervisor and the study that we are conducted is quite
similar. Thus, we can help each other to complete the study. A special thanks to my
family as well because they kept me motivated all times and support me whenever I
felt stress.

In addition, I also would like to express my gratitude to Nurul Syahidah,
former master student of my supervisor in helping me and my friends conducting this
study. Last but not least, thanks to the staffs at Brain Research Laboratory, Faculty of
Pharmacy, University Teknologi MARA in providing the materials in this study.



TABLE OF CONTENTS

ACKNOWLEDGEMENT scisucissussssssssssesssasssasssusnssssenssorssesseesaussssssssuessssosssssmsassassss ii
TABLE OF CONTENTS........cccceceuecuesnccnnsancnassancanssnecs NERRR, | | .
LIST DE TAVLES o oo s sssssemasesssssssvossnsy penens s vi-vii
LIST OF FIGURES...........ccceceruurrueennene . RN R——— viii
LIST OF ABBREVIATIONS .....cccociiinininisnnsnnsnnsnnsnssnssssssessessssassncsnsans . ix-x
ABSTRACT uuccmmmnsmsmsoomsossssssssssosinnsiosssssmmsansims ot m s s iuss ousssees xi
CHAPTER 1: INTRODUCTTON sicuserssssssssussmsssenssusssssassssussasssrensssnsusnsasussussnessersssosses
L] Ir PO, «.omimncmnccomiims sbinommasniismsmisiemsionsisniin s i oAb s A S A 1-3
L2 OBIeetives oomsammamemmusmomsmsmsssmmpmsssrsmems pesssom s s B
1.3 PIODICI STATBINEIIE 1uunosnwssssssnonsssuonsinninssins onms sumssmmss ssssm s s s ssssnisssssess ssusmmpssss 4-5
1.4 HYPOIRESIS ....oovorisvncrmisemssmmsansasssnssconsasasasssssrssessnessessmssspsnsosnesnsnnscn onnen s sinsss ssaiens 5
1.5 Significant of STUAY ......occeeviriiiiiiiiii e 5
1.6 Limitation antl SCOPE OF ST ..o sssnssssnssssisinminnssns s 505t i s sassasmasmss 5-6
CHAPTER 2: LITERATURE REVIEW........nininincnnnnnecinessisessessessesses
2.1 Hepatoecllular carcinoma SanCer (HCT). ....om0mmummmimims ismmsismmisssmsmssmmssssssns
2.1.1 Introduction 0f HCC ........cccooiiiiiiiiiiieieeeece e 7-8



ABSTRACT

MET proto-oncogene encodes for MET receptor and the activation of this
receptor by the binding of its ligand which is hepatocyte growth factor (HGF) causes
signal transduction that’s eventually lead to further signalling. The activation of
MET receptor involves cell proliferation, cell migration, and cell invasion.
Uncontrolled activation of MET may elicit unwanted effects such as tumorigenesis,
invasion, and metastasis in solid tumor. MET gene copy number might one of the
indicative to the pathogenesis of cancer and also it can help in the prognosis of
certain cancers. Hepatocellular carcinoma cancer (HCC) is the most frequent
diagnosed liver cancer. This study will discuss on the detection of MET gene copy
number in HCC by using HEPG?2 liver cancer cell line in comparison to normal cell.
The type of PCR used in this study is real-time PCR and the method to analyze the
data from the real-time PCR is relative quantification instead of absolute
quantification. Relative quantification presented the result in fold change. The
method to determine the expression ratio is delta delta Ct method. The result shows
that the MET gene copy number is upregulated or increase in HEPG2 liver cancer
cell line compared to normal cell. This is because the expression ratio of MET gene
copy number in normal cell to HEPG2 increased by 6338.83 fold. Based on this
result, we can conclude that in tumorous cell the MET gene copy number is higher
compared to in normal cell. Thus, MET gene copy number is considered as being the
pathogenesis of HCC.

xi



CHAPTER ONE

INTRODUCTION

1.1 Introduction

Cancer has become prominent causes of death throughout the world. It affected
all ages no matter how old are they. A study conducted by Jemal et al. (2011) shows
the number of cancer cases is 12.7 million and accounted death is 7.6 million have
occurred worldwide. Siegel et al. (2015) stated that cancer is one of the leading cause
of death in United States and currently in second place behind heart diseases. Siegel
et al. (2015) also mention that cancer might be able to surpass heart diseases in term
of causing death. In Malaysia, it is estimated that the annual incidence of cancer is 30
000 while the prevalence is estimated to be approximately 90 000 (Lim, 2002). Lim
(2002) also stated that with the increase of age, the incidence of cancer is expected to
keep on increasing in near future. Based on the survey conducted, Lim (2002)
mention that lung, nasopharynx, stomach, urinary bladder, rectum, non-Hodgkin’s
lymphoma, larynx, liver, colon, and esophagus were the top ten leading cancer
among males while for females cervic, breast, ovary, lung, nasopharynx, esophagus,

thyroid, colon, rectum, and non-Hodgkin’s lymphoma.

This study is conducted to detect the MET gene copy number in HEPG2 liver
cancer cell line, thus, focus more on liver cancer particularly hepatocellular
carcinoma cancer (HCC). Liver cancer rank in second in term of causing death while
in term of diagnosed cancer, it is in fifth place in males worldwide. However, in
females, liver cancer is in sixth place which frequently causing death and seventh

most commonly diagnosed cancer (Jemal et al., 2011). Liver cancer affected men the



