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Abstract

Acute Myeloid Leukaemia (AML) is a malignant blood cancer characterised by uncontrolled
growth of leukaemic blasts. This is associated with constitutive activation of key signalling
molecules such as AKT, ERK1/2, STAT5 and NFxB and with aberrant transcription factor
activity, which in many cases is associated with characteristic chromosomal translocations.
Aberrant receptor signaling can constitutively activate the pathways associated with the
above signaling molecules. For example, autocrine interleukin-3 (IL-3), and over-expression
of IL-3 receptor alpha (/IL3RA/CD123) have been found in AML, as has constitutive
phosphorylation of the common beta subunit (hfc) for IL-3 and granulocyte-macrophage
colony-stimulating factor receptor (GMR). Also mutation of the FMS-like tyrosine kinase 3
(FLT3) receptor is common in AML (~30% of patients) and the resultant aberrant FLT3

signaling contributes to enhanced survival, growth and a block in differentiation.

A focus in this thesis is the identification and dissection of the signaling pathways and
downstream genes activated by a leukaemic mutant of GMR (GMR-V449E) and by the FLT3
activated mutants associated with AML. For these studies we make extensive use of the
murine bi-potential myeloid cell line model FDB-1 in which these mutants induce factor-
independent growth and survival and a block in differentiation. The use of this experimental
approach together with bioinformatics has provided leads with regard to the role of the
AKT/mTOR and ERK pathways downstream of these receptors, and important for cell
proliferation, survival and differentiation. Additionally, we focused on the role of the
Growth Arrest and DNA Damage 45a (Gadd45a) gene, repression of which is important for

cell survival and the block in differentiation induced by the activated mutants.

A second focus has been extending the bioinformatic approaches to define the gene

expression and pathways associated with the abnormal growth characteristics of AML. In
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particular, we studied AML cases with numerical chromosomal abnormalities and
translocation events. Extensive use is made of the Connectivity Map (CMAP) resource
together with publicly available gene expression datasets to define agents with anti-
leukaemic potential. We have tested drugs, selected using the inv(16) (CBF-MYHI11) and

MLL AML translocation signatures, for specificity and sensitivity on AML patient samples.

xiil



Declaration

This thesis contains no material which has been accepted for the award of any other degree or
diploma in any university or other tertiary institution and, to the best of my knowledge and
belief, contains no material previously published or written by another person, except where

due reference has been made in the text.

I give consent to this copy of my thesis when deposited in the University Library, being made

available for loan and photocopying, subject to the provisions of the Copyright Act 1968.

The author acknowledges that copyright of published works contained within this thesis (as

listed below) resides with the copyright holder(s) of those works.

1. Powell et al, Blood, 2009 (Appendix B)
2. Perugini et al, Leukemia, 2009 (Appendix D)

3. Kok et al, Leukemia, 2010 (Appendix E)

I also give permission for the digital version of my thesis to be made available on the web,
via the University’s digital research repository, the Library catalogue, the Australasian
Digital Theses Program (ADTP) and also through web search engines, unless permission has

been granted by the University to restrict access for a period of time.

KOK Chung Hoow

August 2010

Xiv



Acknowledgement

I would like to express my thanks and am grateful to my supervisors, Associate Professor
Richard D’Andrea and Dr Anna Brown for their guidance, supports, patience, and their
understanding throughout my PhD candidature. I have learnt a lot of valuable skills from
them throughout the course such as critical thinking and writing, generating hypotheses,

laboratory and bioinformatics skills, grant writing, and the nature of research works.

I would like to thank all the lab members especially Diana Salerno, Michelle Perugini,
Carolyn Butcher and Petra Neufing at the Acute Leukaemia laboratory (SA Pathology and
TQEH) for their supports and helps throughout my PhD course. I also would like to thank
Silvia Nobbs (WCHRI) and Sandy Maclntyre (IMVS) for helping me with their cell sorting
expertise. I also would like to thank Jason Powell and Mark Guthridge for their help with in

vitro primary cells culture techniques.

I would like to thank my parents and my family members for their financial support as well
as their understandings. I really appreciate their helps and their supports. Without them this
work would not have been completed. I also would like to thank all my friends who always

support me.

I would like to acknowledge The Queen Elizabeth Hospital Research Foundation for the

financial support by providing me The Queen Elizabeth Hospital PhD Scholarship.

XV



	TITLE: Identification and Functional Analysis of Gene Expression Changes in Acute Myeloid Leukaemia
	Table of Contents
	List of Figures
	List of Tables
	List of Appendix
	Abbreviations
	Abstract
	Declaration
	Acknowledgement




