ALTERATIONS OF MICRORNA EXPRESSION PATTERNS IN
HUMAN CERVICAL CARCINOMA CELLS (CA SKI) TOWARDS
1’S-1’-ACETOXYCHAVICOL ACETATE (ACA) AND
CISPLATIN (CDDP)

PHUAH NEOH HUN

FACULTY OF SCIENCE
UNIVERSITY OF MALAYA
KUALA LUMPUR

2012



ALTERATIONS OF MICRORNA EXPRESSION
PATTERNS IN HUMAN CERVICAL CARCINOMA
CELLS (CA SKI) TOWARDS
1’S-1’-ACETOXYCHAVICOL ACETATE (ACA)
AND CISPLATIN (CDDP)

PHUAH NEOH HUN

DISSERTATION SUBMITTED IN FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE

INSTITUTE OF BIOLOGICAL SCIENCES
FACULTY OF SCIENCE
UNIVERSITY OF MALAYA
KUALA LUMPUR

2012



UNIVERSITI MALAYA
ORIGINAL LITERARY WORK DECLARATION
Name of Candidate: PHUAH NEOH HUN (I.C/Passport No: 860215-07-5393)
Registration/Matric No: SGR090093
Name of Degree: MASTER OF SCIENCE

Title of Project Paper/Research Report/Dissertation/Thesis (“this Work”): ALTERATIONS
OF MICRORNA EXPRESSION PATTERNS IN HUMAN CERVICAL CARCINOMA
CELLS (CA SKI) TOWARDS 1’'S-1"-ACETOXYCHAVICOL ACETATE (ACA) AND
CISPLATIN (CDDP)

Field of Study: MOLECULAR ONCOLOGY

I do solemnly and sincerely declare that:

(1) TIam the sole author/writer of this Work;

(2) This Work is original;

(3) Any use of any work in which copyright exists was done by way of fair dealing and for
permitted purposes and any excerpt or extract from, or reference to or reproduction of any
copyright work has been disclosed expressly and sufficiently and the title of the Work and
its authorship have been acknowledged in this Work;

(4) 1do not have any actual knowledge nor do I ought reasonably to know that the making
of this work constitutes an infringement of any copyright work;

(5) 1 hereby assign all and every rights in the copyright to this Work to the University of
Malaya (“UM?”), who henceforth shall be owner of the copyright in this Work and that any
reproduction or use in any form or by any means whatsoever is prohibited without the
written consent of UM having been first had and obtained;

(6) 1 am fully aware that if in the course of making this Work I have infringed any
copyright whether intentionally or otherwise, [ may be subject to legal action or any other
action as may be determined by UM. :

Candidfe’s Signature Date: 06/ 08 [ 12

Subscribed and solemnly declared before,

s

Witness’s Signature Date: ¢ . Q.12

Noor Hasima Bt. Nagoor PhD

Name: i
P Associate Profes
Designation: Division of Genetics & Molescziar Biology
Institute of Biological Sciences
Faculty of Science
University of Malaya

50603 Kuala Lumpur, Malaysia



ABSTRACT

The main aims of this study were to investigate the combined effects of a natural
compound 1°S-1’-acetoxychavicol acetate (ACA) with cisplatin (CDDP) on human
cervical carcinoma cells Ca Ski, and to identify microRNAs (miRNAS) asscociated with
response towards ACA and/or CDDP. Data obtained from MTT cell viability assays
indicated that both ACA and CDDP induced dose- and time-dependent cytotoxicity on
Ca Ski cells when used as a standalone agent. The in vitro studies also demonstrated
that ACA potentiates the cytotoxic effects of CDDP when used in combination through
synergistic interactions. The miRNA microarray was used to identify global miRNA
expression profiles on Ca Ski cells following administration of ACA and/or CDDP, and
it was found that 25 miRNAs were differentially expressed in response towards ACA
and/or CDDP with markedly different pattern of miRNA expressions between different
treatment regimens. Three promising miRNA candidates (hsa-miR-138, hsa-miR-210
and hsa-miR-744) which exhibited the highest fold-change in combination
chemotherapy and whose expressions were among those validated by gRT-PCR, were
selected for bioinformatic analyses. The hypothetical pathway model comprising
interaction between candidate miRNAs with their putative target genes indicated that
the cytotoxic effects induced by ACA in combination with CDDP may be regulated by
miRNA expression. Therefore, our study provides a platform for potential therapeutic
approaches in chemotherapy, whereby miRNA expression can be exploited to further

improve efficacy in combination chemotherapy.



ABSTRAK

Tujuan utama penyelidikan ini adalah untuk menyiasat kesan gabungan
kompaun semulajadi 1’S-1’-acetoxychavicol acetate (ACA) dengan cisplatin (CDDP)
ke atas sel-sel karsinoma serviks manusia Ca Ski, serta mengenal pasti miRNA yang
bertindak balas terhadap rawatan ACA dan/atau CDDP. Data yang diperolehi daripada
eksperimen MTT menunjukkan bahawa ACA dan CDDP menyebabkan sitotosik yang
bergantung pada dos dan tempoh rawatan apabila digunakan sebagai ejen ‘standalone’.
Selain itu, kajian in vitro juga menunjukkan bahawa ACA mempotensikan kesan
sitotoksik CDDP melalui hubungan sinergistik apabila digabungkan. MiRNA
microarray digunakan untuk mengenal pasti profil ekspresi global miRNA setelah
dirawat dengan ACA dan/atau CDDP, dan didapati bahawa terdapat sebanyak 25
miRNA yang diekspreskan secara berlainan apabila dirawat dengan ACA dan/atau
CDDP dengan corak ekspresi miRNA yang berbeza antara regimen rawatan yang
berlainan. Tiga calon miRNA yang menjanjikan (hsa-miR-138, hsa-miR-210 and hsa-
miR-744), yang merupakan antara beberapa miRNA yang disahkan ekspresinya dengan
gRT-PCR, dipilih untuk analisis bioinformatik kerana mereka mempamerkan ‘fold-
change’ yang paling tinggi dalam kemoterapi kombinasi. ‘Hypothetical pathway model’
yang melibatkan interaksi miRNA dengan target gen putatif miRNA menunjukkan
bahawa kesan-kesan sitotoksik yang ditunjukkan oleh ACA dan/atau CDDP
berkemungkinan besar disebabkan oleh ekspresi miRNA. Maka, kajian kami
menyediakan satu platform bagi pendekatan terapeutik dalam kemoterapi, dimana
ekspresi miRNA boleh dimanipulasikan untuk meningkatkan efikasi dalam kemoterapi

kombinasi.
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