UNIVERSITI TEKNOLOGI MARA

Amplification of microRNA-17 and microRNA-18 sequence
from HepG2 Cancer Cell Line

1ZZATI SYAHIRAH BINTI SAPUAN

Dissertation submitted in partial fulfilment of the
requirement for the degrees of Bachelor of Pharmacy
(Hons)

FACULTY OF PHARMACY

2015



ACKNOWLEDGMENT

Upon completion of this project, I would like to express my deepest gratitude
to many parties. I would like to convey my greatest gratitude to Allah SW.T
the one who has give me the strength, ability and ideas to finish this research
project. My deepest gratitude goes up to my supervisor, Dr. Mohd
Shihabuddin bin Ahmad Noorden as my advisor for his fully commitment and
encouragement. His guidance in conducting this research, skills in writing
thesis, suggestions, comments and advices are the one that I appreciate the

most.

Special thanks and gratitude to Nur Serene Sofia binti Nor Azri because of her
guidance, assistant, and the one who helps me to conduct this research project

until I complete this study.

Besides, special thanks also to my friends and my partner Nur Ezzaty
Rizdiana binti Che Ridzuan for their help, encourage and supportive moral.
Through all the motivation that I get from them, finally I can finish this

research project completely.



TABLE OF CONTENT

TITLE PAGE
APPROVAL
ACKNOWLEDGEMENTS
TABLE OF CONTENT
LIST OF TABLES
LIST OF FIGURES
LIST OF ABBREVIATIONS
ABSTRACT
CHAPTER 1.0 INTRODUCTION
1.1 Background of study
1.2 Problem statement
1.3 Objective
1.4 Significant of study
1.5 Hypothesis
CHAPTER 2.0 LITERATURE REVIEW
2.1 MicroRNA
2.1.1 Definition
2.1.2 Biogenesis
2.2 HepG2 cancer cell
2.2.1 Characteristics
2.2.2 Histopathology
2.3 Epidemiology
2.4 Gene expression in HCC cell line
2.5 microRNA-17
2.6 microRNA-18
2.7 Polymerase Chain Reaction
CHAPTER 3.0 MATERIALS AND METHOD
3.1 Genomic DNA extraction
3.2 PCR primer design

3.3 Polymerase Chain Reaction
3.3.1 PCR 25pl

PAGE

111

v

vii
vii
viii

X

hn b A=

14
15
19
19



ABSTRACT

PCR is a rapid and modern technique for amplifying DNA sequences, which is based on
the principle of enzymatic replication of the nucleic acids (Stan¢€k, 2013). HepG2 is a
human liver cancer cell which develop from chronic diffuse liver disease, other disease like
Hepatitis B or Hepatitis C or from other triggers like chronic alcohol consumption,

environment or by any harmful chemical.

In HepG2 cancer cell, there is an over expression of miRNA-17 and miRNA-18 which
enhance the migration and proliferation of the liver cancer cell (Sun et al., 2013). The
present study was conducted to determine whether the sequence of the miRNA-17 and
miRNA-18 in the HepG2 cancer cell line can be amplified by using the specific primer. The
sequence alignment of miRNA-17 and miRNA-18 could be seen clearly by using
BOXSHADED software even though there are two base pair in sequence of miRNA-18
that are different from the original sequence. This is due to the substitution of G to C and
point mutation of N. In conclusion, the sequence of miRNA-17 and miRNA-18 of HepG2

cancer cell line can be amplified by using the specific forward and reverse primer.



CHAPTER 1
INTRODUCTION

1.1 Background of study

Over the past few year , many reports showed that miRNAs was differentially
expressed in cancer with several studies have shown that miRNAs profiling was
highly accurate to classify tumors and predict outcome (Garzon, Fabbri, Cimmino,
Calin, & Croce, 2006). Approximately, 500 miRNAs gene identified in human
genome important in biological process which have important roles in growth,
development , homeostasis and disease (Blenkiron & Miska, 2007). MiRNAs are
endogenously expressed, functional RNAs that interact with native coding mRNAs

to cleave mRNA or repress translation (Wang & Zhang, 2008).

MiRNAs is small non-coding protein that inhibits gene expression post-
transcriptionly. MiRNAs expression profile demonstrated miRNAs deregulated in
human cancer which regulate oncogenes, tumor suppressor and number of cancer-
related gene controlling cell cycle, apoptasis, cell migration & angiogenesis.
MicroRNA-17-92 has oncogenic potential and may act as tumor suppressor some
miRNAs & their target site to be mutated in cancer. So, miRNAs has great

diagnostic potential for human cancer (Zhang, An, & Teng, 2009).

Most effort is engaged in identifying and investigating the target genes of miRNAs,
miRNA gene promoter methylation or transcriptional regulation is another

important field of investigation, since these two main mechanisms can form a



