UNIVERSITI TEKNOLOGI MARA

AMPLIFICATION OF miRNA 19 AND 20 (HEP G2
CELL LINE) FROM pGEM®-T EASY CLONING

VECTOR

FASHIHATUL AINI BINTI AFFANDI

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

FACULTY OF PHARMACY

JULY 2016



ACKNOWLEDGMENT

First of all, I would like to express my deepest gratitude to Allah The Almighty for
allowing me to accomplish this research project. My sincere gratitude goes to the
Faculty of Pharmacy and Life Science Department for letting me to fulfil my
requirement in completing my Bachelor of Pharmacy (hons). The completion of this
dissertation would not be possible without the support and expertise of my
supervisor; Dr. Mohd Shihabuddin bin Ahmad Noorden. Next, I would like to thank
my parents for the continuous moral support throughout the journey of this research
project. Special thanks to my research partner, Siti Hajar Jamaludin and Madihah
Nasuha Yunus for helping me out and guiding me from the beginning of this
research project until the end. Last but not least, I would like to express my thanks to

Miss Nur Serene Sofia Nor Azri for the patience in guiding me through this project.

ii



TABLE OF CONTENT

TITLE PAGE...comummsmensmonsomnmomsssusensssensssponssnsssssssniosss s ssssaios s omssasinmes sissss il
ACKNOWLEDGMENT ocucimsssnnsisinisassissanissnmsnsrnnsssasasmennemnssssssasassonassassnsses ssosssassnes il
TABLE OF CONTENT ....ovcvers cxssvumoresiressspsensammpessssnsuinmnansessssmsssssmmmssosssssssmn s il
LIST OF TABILE o onmeesusssssss s anssssnssisssisiinss s ssmssh s s b s s st \'
LIST OB FIGLIRE.... ..oneosmenssansmmmmmmasnin ssmes sssmamssssmmssmsonmesssnn e s sose gy s s it vi
LIST OF ABBREVIATIONS ..ouuusmmurssosssssssssssnisssesomes comsssn asnmssenmasassnsssssnisns ssroinases viii
ABBTR BT sissssmsnsiosisasos s sssussss e msmssis i i s e sisass s s ssanss Xi
CHAPTER. 1 oo or e simames mosmsmmnss sesmoesssn s ges ves s s sy syss sess s o promyes S35 88 ERE s 1
TITT R ODDUTICT T TOMN s oo oo iohisis s 584848 508 540 408 HEHeA0 A RARI 8 1
1.1 Background of StUAY..........oomsmsmasmscsnssnenormmesmasmssavcassenensensansaressessmmrasessoramsen 1
1.2 Problem Statement ... oo nrommummmmroses sosmommssssssass srsemvmsmpommsssimis 3
Vo3 CODTOOUINER et ouioisosvnsissussivissmsnssemios i iomoessesssmis s.6s050a555 G55 A S5 AR 393 A9 3
LA HYPOTHEEIS...... ... e aomesmmssmsisnommcs s cxams s rsress s oy s 5488 S5 s sp eSS 8> 3
1.8 Bcopeand LIMMAHON. .oomsmsmmmasssmmmmomsssonsmsmesssmmn i stsssesstss 4
1.6 Bignificance of STUAY e ecmensasnmemnimmionaoisnis b 4
(il 7 0= 2 I 1 U S — 6
LITERATURE PEN TNV e issssussniomsssnsnnson oxonssnissississ awicssss e shbsssdasss e sssies cmenss 6
2.1  Biogenesis of MicroRNA (MIRNA) .......cccooiiimimmiii s 6
2.2  MIRNA I CANCET covnvervmnsvsnesmmarnrmsmises vessssengssny o sessus s sopsaisas s phasasmsamsssaness 9
D] BACKIIOUNT .osrorssnmusmnssnncenssanssasssssissssissomsnss shams o sms i By s saiasms 9
2.2.2 MIRNA N LIVET Canger ..........commecimommmmmnmenmmsonsmasmessssssmes cvvansssmssens 9
223 microRNA 17-92 CIUBLErS «usumesmmmun nsmssmmmsmssarsmsaesimms s st 12

2.3 Polymerase Chain REACHON s smmosmammmamminmmrsimssnmmass s s isssss 14
2.4  Verification of miR-19 and miR-20 Gene .........c.cccevvvviiniininicniiiiiene 16
24,1 Gel ElectTophOresis . mmsesssoussmsmmamsesmmmssmsemmonssrsss s sy 16
242 DNA SeqUENCIE .o sunimsisnsioimissimmmmimmsimssmmsssmesmeas 17
CHAPTER T ... oo ope sy o s i e pes s sy s s s s e s Sousssons 19
METHODOLOTEY nsmes cssmmmonnssnsssossnasses wtssm s v s s s s suis s S 19
3.1 Preparation of LB Broth and LB Agar Plate..............cccocooviniiiiinis 19
3.2  Culturing B0kl ... wammsssmmmmmsamm s s e s i sy o sk 20

il



ABSTRACT

Hep G2 is a cell line derived from a liver tissue with hepatocellular carcinoma.
MicroRNAs (miRNAs) which act as post-transcriptional regulators of gene
expression in diverse cellular and developmental processes contribute to the
progression of many types of cancers. Over expression of miRNA-19 and miRNA-20
has been found in hepatocellular carcinoma and considered as an oncogene
(Mogilyansky and Rigoutsos 2013). This research was performed in order to amplify
and verify miRNA 19 and 20 derived from Hep G2 cell line that has been cloned in
PGEM®-T Easy Cloning Vector via Polymerase Chain Reaction. The verification of
the amplicons was performed via gel electrophoresis, DNA sequencing and sequence
alignment. The result obtained from the gel electrophoresis indicated that the size of
the DNA sequence miR-19 and miR-20 was slightly larger than 500 bp. DNA
sequencing showed that the analysed sequenced from the chromatogram was clean
with evenly spaced peak and without any background peak or noise observed. The
sequence miR-19 and miR-20 from Hep G2 cell line that was aligned with the
sequence obtained from the NCBI, showed 99.6% similarities due to the presence of
a point mutation of the cloned DNA sequence inside pPGEM®-T Easy Vector. The
BLAST results showed that the amplicons being verified originated from Homo
sapiens miR-17-92 microRNA cluster containing miR-19 and miR-20 and it can be
stipulated that the cloned miR-19 and miR-20 inside the pPGEM®- T Easy Vector
was still reliable despite the presence of a single point mutation on the DNA
sequence.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

In the world of biotechnology, microRNA (miRNA) is considered as a new
knowledge. It was being recently discovered in 1993 and since then, the long known
theory of gene regulations has been redefined (Bhaskaran and Mohan 2013). Victor
Ambros and colleagues found out that a gene known to control the timing of larvae
development for C. elegans, does not code for a protein but it is actually produces a
pair of small RNAs of approximately 22 and 61 nucleotides in length (Tetreault and
De Guire 2013) and these small RNAs are identified as microRNAs. MicroRNA is
introduced as an endogenous small noncoding RNAs that regulate gene expression
not only in animals but also in plants (Ul Hussain 2012). These microRNAs function
as post-transcriptional regulators usually by base pairing to the mRNA to either

repress or promoting protein synthesis.

Since the discovery of nearly twenty three years ago, it has shown that miRNAs have
a significant role in modulating various processes by taking part in the normal
physiological homeostasis as well as portraying its role in the pathogenesis of major
diseases such as cancer. Other than that, miRNAs also contribute to a diverse cellular

process including cell proliferation, apoptosis also in the progression of a disease



