
P
E

TE
R

 M
A

C
C

A
LLU

M
 C

A
N

C
E

R
 C

E
N

TR
E

 R
E

S
E

A
R

C
H

 R
E

P
O

R
T JAN

U
AR

Y–D
EC

EM
B

ER
 2007

PETER MACALLUM CANCER CENTRE 
RESEARCH REPORT

JANUARY–DECEMBER 2007

www.pEtERMAC-REsEARCh.oRg

www.petermac-research.org



Contents
Director’s report 2

chief executive officer’s overview 4

organisational structure 6

research Division programs

Cancer Immunology Program 8

Cancer Cell Death 10

Cellular Immunity 13

Gene Regulation 16

Immune Signalling 18

Immunotherapy 20

Cancer Genomics Program 22

VBCRC Cancer Genetics 24

Cancer Genetics and Genomics 27

Surgical Oncology 30

Sarcoma Genomics and Genetics 32

kConFab 34

kConFab Follow-up Project 36

Growth Control and  
Differentiation Program 38

Protein Chemistry 40

Growth Control 42

Molecular Oncology 44

Cancer Cell Biology Program 46

Cancer Biology 48

Differentiation and Transcription 51

Cell Growth and Proliferation 54

Cell Cycle and Cancer Genetics 56

Epithelial Stem Cell Biology 58

DNA Repair 60

Molecular Radiation Biology 62

Cell Cycle and Development 64

translational research 
program 66

Translational Research 68

Molecular Imaging 70

Centre for Blood Cell Therapies 72

Haematology Immunology Translational  

Research 75

clinical anD associateD 
research 78

Advanced Cancer Imaging 80

Familial Cancer Centre 82

Molecular Pathology 84

OnTrac@PeterMac  86

Nursing and Supportive Care Research 88

Infectious Diseases 91

Pharmacy 92

Psycho-oncology Research Unit 93

clinical trials anD  
multiDisciplinary care 94

Haematology 96

Breast 99

Head and Neck 102

Lung 104

Gastrointestinal 106

Sarcoma 108

Skin and Melanoma 110

Uro-oncology 112

Gynae-oncology 114

Paediatric and Late Effects 116

Neuro-oncology 117

Centre for Biostatistics and  

Clinical Trials (BaCT) 118

Clinical Trials Unit 120

ethical conDuct of  
research 121

commercialisation 124

core technologies 128

Tissue Bank 130

Microscopy 131

Microarray 132

Flow Cytometry 133

Media and Laboratory Services 134

Bioinformatics 135

eDucation anD learning 136

publications anD patents 146



cancer is a software problem

Just as a computer requires an operating system, 

so do our cells. However, our cells are controlled 

not by a binary code of 0s and 1s but by 

multidimensional information encoded in DNA  

that regulates cell growth, number and function. In 

the same way that the software of a computer can  

be corrupted, so can the code in our cells. Damage 

to DNA by carcinogens, such as UV light or 

cigarette smoke, corrupt the cellular code in the 

individual’s cells, and mutations in the germline 

lead to inherited errors. Most of the time this 

damage is inconsequential; however, if a critical 

gene is hit, then cancer can result in the exposed 

individual or their children. 

In essence, then, cancer is a software problem. 

To make progress in curing cancer, we need to 

understand the software that controls normal cells 

and how it goes awry in cancer cells. Peter Mac’s 

research is geared towards understanding the 

fundamental processes that control the development 

and growth of cancer cells. Armed with this 

information, we seek to develop new therapies  

and diagnostic and imaging procedures to treat 

cancer patients more effectively. 

our research program

Peter Mac houses Australia’s largest cancer research 

group, uniquely integrating a large laboratory 

complex within a specialist cancer hospital, with 

over 450 scientists, clinician–researchers, research 

nurses, support staff, and allied health professionals 

engaged in research. Fuelled by an annual research 

budget of over $35m, mostly generated from peer-

reviewed national and international research grants, 

we generally publish about 300 peer-reviewed 

research papers a year in topics spanning basic, 

translational and clinical research. In 2007, Peter 

Mac was ranked third among the 30-plus medical 

research institutes in Australia for the impact of its 

publications and was one of the most successful 

sites for competitive National Health and Medical 

Research (NHMRC) funding, with the awarding 

in 2007 of twenty new project grants (≈$9m) and 

a special collaborative program grant (≈$3m), in 

addition to collaborating in a further four project 

grants and one program grant awarded through 

other institutes (≈$7m). 

Our research program is underpinned at all levels 

by a belief in the importance of developing a deep 

understanding of the processes that control cancer 

cells and employing this knowledge in the clinic 

to develop rational, evidence-based protocols that 

improve cancer outcomes. The close physical 

location of the laboratories and the clinic makes 

for a dynamic interplay whereby each informs the 

research program of the other. 

DireCtor’s 
report

Professor David Bowtell
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highlights of 2007

The work highlighted below outlines areas of strength 

and achievement throughout 2007. Some of this work 

was conducted solely by Peter Mac researchers, but 

much of it involved external collaboration, where 

Peter Mac researchers either contributed to work led 

by others or where they took the lead role themselves. 

About half of our publications involve authors 

external to Peter Mac, reflecting our belief in the 

importance of collaboration to address major 

questions, quickly and effectively. 

The Cancer Immunology program seeks to understand  

how immune cells recognise and kill cancer cells. 

Important insights were gained during 2007 in  

immune surveillance in the control of cancer (Nature, 

2007, 450 903–7), the role of polarity proteins in 

controlling cell fate (Science 315(5819): 1687–91; 

see Fig. 1) and structural properties of the cytotoxic 

granule protein, perforin (Science 317(5844): 1548–

51). The Cancer Immunology program has a major 

focus on enhancing immune responses to cancer 

cells by increasing their ability to recognise and kill 

these cells (Nature Biotechnology 25(2): 192–193; 

Cancer Research 67(15): 7495–7504; Cancer 

Research 67(23): 11428–11437). The Cancer 

Genomics and Genetics, Cell Biology, and Growth 

Control programs seek to understand the genetic and 

biochemical control of normal and cancerous cells. 

These programs defined the role of critical genes in 

colon cell growth (PNAS, 104(10): 3829–3834), 

described the development of novel techniques to 

manipulate epithelial cells (Nature Protocols 2(1): 

178–186, see Fig. 2) and identified how cellular 

microenvironment can influence the outgrowth of 

tumour cells (Cell 129(6): 1097–1110; American 

Journal of Pathology 170(6): 2135–2148 see Fig. 

4). Understanding inherited and somatic change in 

cancer is critical to defining key driver mutations. 

Peter Mac researchers contributed to a worldwide 

effort to map new genes associated with breast 

cancer risk, leading to some of the most significant 

findings in this area in the last decade (Cancer Res 

67(7): 3027–35; Nature 447(7148): 1087–93; Nat 

Genet 39(3): 352–8). Key insights and technology 

development also occurred in defining changes in 

DNA copy number for key genes involved in breast 

and ovarian cancer (Cancer Res 67(6): 2544 –51; 

Clinical Cancer Research 13(16): 4731– 4739). 

Figure 1: The role of polarity proteins in controlling cell fate.

Images of a T cell dividing (grey arrows) while still attached to an antigen-presenting cell (white arrows). Polarisation of the attached T cell 
means that the two daughter cells inherit different molecules and so go on to adopt different fates.

[Source: Dr Sarah Russell, Immune Signalling Laboratory, pp. 18–19. Reference: Chang et al., (2007) Science 315: 1687–91; publication 
number 28.]

Figure 2. Tissue regeneration of early differentiating keratinocytes. 
This image demonstrates tissue reconstitution six weeks  
after transplantation. 
[Source: Dr Pritinder Kaur, Epithelial Stem Cell Biology Laboratory, 
pp. 58–9. Reference: Gangatirkar et al., (2007) Nature Protocols 
2(1): 178 –86; publication number 93.]

The concept of personalised medicine continues to 

be rapidly developed as our understanding grows of 

the molecular changes occurring in human cancers. 

We have an active program in defining the action 

of novel anticancer agents (Proc Natl Acad Sci 

U S A 104(19): 8071–6) and made an important 

contribution to international trials of targeted 

therapy in colon cancer (N Engl J Med 357(20): 

2040–48), multiple myeloma (New England Journal 

of Medicine 357(21): 2123–2132), melanoma (Clin 

Cancer Res 13(12): 3630–36; Journal of Clinical 

Oncology 25(28): 4493–4494) and chronic myeloid 

leukaemia (Clinical Cancer Research 13(23): 7080–

7085), and in defining the role of PET imaging head 

and neck cancer (Head and Neck 29(11): 986–995; 

see Fig. 3). We have a vibrant program in allied 

health and supportive care research, which seeks 

to develop evidence-based approaches to patient 

support and survival (European Journal of Cancer 

Care (Engl) 16(5): 417– 423; Journal of Clinical 

Oncology 25(9): e13–14). 

Figure 3. Defining the role of PET imaging head and neck cancer.

This research investigated the clinical impact and prognostic 
stratification of F-18 FDG PET/CT in head and neck mucosal 
squamous cell carcinoma. PET/CT indentified uptake at the 
previously ‘not suspicious’ neck node (arrow), leading to improved 
identification of disease state.

[Source: Connell CA, et al., (2007) Head and Neck, 29 (11), 
986–95. Copyright 2007 Wiley Periodicals, Inc. See pages 102–3, 
and publication number 40.]
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our people

The year 2007 saw the award of major fellowships 

to our researchers, including prestigious NHMRC 

Senior Research Fellowships to Drs Pritinder 

Kaur, Ian Campbell and Rick Pearson. Assoc. 

Professor David Thomas was awarded an inaugural 

Victorian Cancer Agency Clinician Researcher 

Fellowship. During the year a number of Peter Mac 
researchers were honoured or won important grants. 
Professor Mark Smyth (jointly) received the highly 
prestigious international oncology award,  
the Charles Rodolphe Brupbacher Prize. 

The 2007 Peter Mac Postgraduate Research 
Medal was shared by Maria Moeller from the 
Immunotherapy Laboratory and Jeremy Swann 

from the Cellular Immunity Laboratory. Drs Kieran 

Harvey and Jane Oliaro were each awarded five-

year NHMRC Career Development Awards, with 

Dr Jane Oliaro being ranked the top CDA applicant 

in Australia and receiving an inaugural NHMRC 

Achievement Award for her contribution in health 

and medial research. 

Postgraduate (PhD, MSC, MD, MS) students are a 

critical element of our research program and their 

importance is reflected in our efforts to support their 

career development throughout their higher degrees. 

We have an active summer program for undergraduate 

students and a comprehensive mentoring program 

for higher degree students at Peter Mac. Our 

postdoctoral scientists contribute significantly to the 

success of the Peter Mac research training program, 

and we are proud of the outstanding, motivated and 

Research Executive Group: Professor Joe Trapani (Deputy Director), Mr Jerry de la Harpe (Associate Director and Director of 
Commercialisation), Ms Mary Harney (Chief Operating Officer), Professor David Bowtell (Director).

enthusiastic staff and students who are an important 

part of our research team. 

Cancer research has been transformed by 

technology, allowing new insights into cancer 

biology not previously possible and for experiments 

to be completed in a fraction of the time taken 

previously. Each of our platform technology cores 

is led by a technology specialist and supported by 

highly trained teams. 2007 saw the establishment 

of a core facility for developing RNAi technology, 

paving the way for genome-wide knock-down 

screens at Peter Mac. 

our supporters

Peter Mac is an Australian icon and receives 

outstanding support from the public. In 2007, over 

$10m was received in bequests and donations to 

support the innovative treatment and research programs 

at Peter Mac. This support allows us to pilot new 

ideas, seed fund key technologies and recruit 

leading researchers. By being able to demonstrate 

proof-of-principle of our new initiatives we are able 

to win further support through competitive grants, 

and hence leverage the bequests and donations Peter 

Mac receives. On behalf of all the researchers at 

Peter Mac, I’d like to acknowledge the outstanding 

work of the Peter Mac Foundation in supporting the 

research program and thank our supporters for their 

tremendous generosity. 

Professor David Bowtell 
Director of Research

Figure 4. The function of laminins (LMs) during 
metastatic progression in breast cancer. 

These images show sections of normal (left column) 
and malignant (right column) human breast tissue 
stained with an antibody specific for the human 
LMα5 subunit (a and b) or a control isotype-
matched ID4.5 antibody (c and d). Results  
indicated that high tumour cell expression of 
LM-511 is specifically associated with spontaneous 
breast cancer metastasis, supporting the role of  
LM-511 in breast cancer progression through 
autocrine mechanisms.

Scale bar = 50 μm. 

[Source: Chia et al., (2007) American Journal  
of Pathology, 170, 2135–2148. pp. 48–50,  
and publication number 30.]

This was another year of solid achievement 
for research at Peter Mac, with considerable 
grant success and an emphasis on strategic 
collaborations, as well as on planning for  
our future.

We were very pleased when, in mid-September 
2007, the Premier of Victoria, the Hon. John 
Brumby MP, announced that $5 million would  
be provided to fund the preparation of a  
business case for the establishment of a world-
class comprehensive cancer centre at Parkville,  
a key component of which would be the 
relocated East Melbourne campus of Peter  
Mac. The former Royal Dental Hospital site, 
adjacent to Royal Melbourne Hospital, was 
identified as the preferred location for this 
comprehensive cancer centre. 

Peter Mac is working closely with the other  
key stakeholders involved in this project 
– MelbourneHealth, the Ludwig Institute 
for Cancer Research and the University of 
Melbourne – in preparing the final business 
case for submission to government by the end 
of 2008. Other stakeholders – such as the Royal 
Women’s Hospital and the Walter and Eliza 
Hall Institute of Medical Research – are also 
involved in aspects of this work. Subject to 
funding being allocated by both the Victorian 
and Commonwealth governments in May  
2009 and all going well thereafter, this 
comprehensive cancer centre could be up  
and running in 2013/14. 

2007 was also a year when considerable 
attention was paid to the structure and 
governance of research at Peter Mac and to  
the related infrastructure funding pressures. 
Peter Mac has been very successful in recent 
years in winning peer-reviewed grants, but 
because we are classified and funded as a  
public hospital (and not as a stand-alone  
medical research institute), these grants do not 
typically provide infrastructure support. This 
has become a significant issue of financial 
sustainability for Peter Mac and is the subject  
of considerable ongoing internal analysis  
and dialogue with government. 

Peter Mac is a global leader in cancer therapy, 
research, education and training. We have a 
fine reputation for delivering multidisciplinary 
and evidence-based patient care and aim to set 
national standards in therapy and treatment 
– increasingly within an integrated model of 
supportive care for many types of cancer.

Peter Mac’s co-ordinated treatment programs  
are further augmented by access to a broad 
range of vibrant clinical trials, frequently 
offering access to new drugs, and by a capacity 
for translating research findings to deliver best 
practice clinical care.

Our major research themes include the 
genomic basis of familial and sporadic cancers, 
identifying new bio-markers for early cancer 
diagnosis, advanced cancer and molecular 
imaging, determining the basis for the resistance 
of cancer cells to anti-cancer drugs and 
harnessing new immune-based cancer therapies. 
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Chief 
exeCutive 
offiCer’s 
overview

Supportive care, cancer nursing and other clinical-
related research also featured strongly in 2007. 
Discussions continued on how best to establish an 
Office of Research in order to provide a governance 
framework for these various strands of research. 

In conjunction with the University of Melbourne, 
Peter Mac established a new course in 2007: 
a Specialist Certificate in Clinical Research 
(Oncology). This is a stand-alone qualification,  
or it can be used as a credit towards either  
graduate diplomas or masters degrees in clinical 
research. Associate Professor Michael Jefford 
deserves great credit for his role in this initiative. 

Professor David Bowtell, Director; Professor  
Joe Trapani, Deputy Director; Associate Professor  
Ricky Johnstone, Assistant Director; Jerry de 
la Harpe, Associate Director and Director of 
Commercialisation and the group leaders all  
made strong contributions to research in 2007. 
During the year, Mary Harney joined the team  
as Chief Operations Officer and Dr Caroline  
Owen took up her appointment as Education  
and Communication Officer. 

The Research Advisory Committee, chaired by the 
Deputy Chair of the Board of Directors, Professor 
David Copolov, was also very supportive. 

The Peter Mac Cancer Foundation, chaired by 
Professor Lester Peters AM, made over $450K 
available as peer-reviewed foundation grants. As 
the sole fundraiser for Peter Mac, the Foundation 
also raised significant funds from both the corporate 
sector and the general community to support 
research at Peter Mac.

Peter Mac strives to work collaboratively with other 
cancer institutes and cancer-related organisations, 
as well as with individual researchers. During 2007, 
we worked closely with both Cancer Australia and 
the Victorian Cancer Agency and were pleased to 
formally update our Affiliation Agreement with the 
University of Melbourne, finalise a Collaboration 
Agreement with the UK Institute of Cancer 
Research and its commercial arm, Cancer Research 
Technologies Ltd, and progress our involvement with 
the Victorian Prostate Cancer Research Consortium, 
among others. We also pursued a number of 
commercialisation opportunities throughout the year.

Thank you for your interest in and support of 
research at Peter Mac.

I hope you enjoy reading this report.

Craig Bennett 
Chief Executive Officer

Mr Craig Bennett
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2007 MetriCs 
suMMarY

 research 
professor David Bowtell

haematology and  
medical oncology 
professor John Zalcberg oaM, 
Chief Medical officer

radiation oncology 
professor Gillian Duchesne

surgical oncology 
professor robert thomas oaM

translational research

Molecular imaging

Centre for Blood Cell therapies

haematology immunology 
translational research Lab

researCh staff:
research Division: – 350 laboratory-based scientists and support staff 
  – 25 research laboratories 
  –  5 laboratory-based programs and  

translational research

clinical Divisions: –  >100 clinician researchers, statisticians, research 
nurses

fellowships and awards: – 8 nhMrC senior fellowships 
  –  7 nhMrC career development and  

postdoctoral awards

puBLiCations:
total peer-reviewed publications: 323

average Journal impact factor 2007: 8.14 

ranked 3rd australia-wide  for overall research impact, with average of 12.84  
   citations per paper *  (*thomas scientific, 2007).

funDinG:
total grant income:  –  2006/07: $24.31 million 
  – 2007/08: $27.53 million

2007 nhmrc  – in 2007 awarded 20 new project grants totalling in 
funding success:    excess of $9 million 
  – 2 new program grants jointly funded with wehi/st  
     vincent’s institute 
  – project grant success rate: 62% – more than double  
     the national average for grant success

Metrics Summary and Organisational Structure
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Cancer immunology

Cancer Genomics

Growth Control and  
Differentiation

Cancer Cell Biology

Core technologies

advanced Cancer 
imaging

familial Cancer Centre

Molecular pathology

nursing and  
supportive Care

ontrac

allied health

Clinical trials

Multi-disciplinary tumour 
streams

Medical oncology

radiation oncology

surgical oncology
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CliniCal and 
assoCiated 
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TranslaTional 
research  
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orGanisationaL 
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T cell line stained with anti-CD46 (a protein important in cell signalling), demonstrating homotypic interactions between T cells. Source: Sara Ellis, Microscopy.

CanCer



iMMunoLoGY proGraM
harnessing the power of the immune system to fight cancer.

2007 Peter Mac Foundation grants recipient Dr Sarah Russell, researching ‘Do leukemia cells undergo asymmetric cell division?’
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research overview

Good evidence is now emerging that the immune 

system can play a key role in preventing or 

controlling cancer by detecting and destroying pre-

malignant or even malignant (e.g. metastasising) 

cells. Our group focuses on the molecular pathways 

used by cytotoxic T lymphocytes (CTL) and natural 

killer (NK) cells to induce cell death. These cells 

synthesise and store toxins such as the pore-forming 

protein perforin and a family of pro-apoptotic 

proteases (granzymes) within their secretory 

granules, and release them when they make stable 

contact with a target cell. A major focus of the lab is 

to determine how perforin forms pores in the target 

cell membrane, allowing the passage of granzymes 

into the target cell cytosol, where apoptotic 

pathways are triggered. We have developed a variety 

of assays to determine how disordered perforin 

mutations are identified in children with the rare 

congenital immune-deficiency hemophagocytic 

lymphohistiocytosis (HLH) results from perforin 

function. Over the past decade or more, the lab has 

also led the world in working out the biochemical 

pathways activated by granzymes and shown 

that the principle pro-apoptotic human granzyme 

(granzyme B) powerfully activates a mitochondrial 

death pathway regulated by Bcl-2. As many human 

cancers over-express Bcl-2, we are now determining 

how granzyme B and new drugs that inhibit Bcl-2 

can cooperate. In certain pathologies, perforin is 

responsible for life-threatening tissue damage – for 

example, in kidneys undergoing graft rejection, 

pancreatic beta cells killed in the course of type I 

diabetes and cells in the gut and skin attacked by the 

immune system during graft-versus-host disease, 

a frequently fatal complication of bone marrow 

transplantation. We are therefore developing novel 

small molecular perforin inhibitors to prevent and/

or treat these diseases.

2007 research achievements

The common human perforin polymorphism 
A91V results in marked loss of function.

The A91V substitution in human perforin 

has a prevalence of 8% to 9% in population 

studies. While this variant has been suspected 

of predisposing to various disorders of immune 

homeostasis, its effect on the function of perforin 

has not been elucidated. We complemented the 

cytotoxic function of perforin-deficient primary 

cytotoxic T lymphocytes (CTLs) with wild-type 

(hPRF-WT) and A91V mutant (hPRF-A91V) 

perforin. The cytotoxicity of hPRF-A91V-

expressing cells was about half that of hPRF-

WT-expressing counterparts and coincided with a 

moderate reduction in hPRF-A91V expression. By 

contrast, the reduction in cytotoxic function was 

far more pronounced (more than 10-fold) when 

purified proteins were tested directly on target 

cells. The A91V substitution can therefore be 

head  
Professor Joseph Trapani

senior research officers  
Dr Vivien Sutton 
Dr Ilia Voskoboinik 
Dr Nigel J. Waterhouse 
 

research officer 
Dr  Sabine Hoves

research assistants 
Kylie Browne 
Jenny Chia 
Annette Ciccone 
Karin Sedelies 
Kevin Thia 

phD students 
Desiree Anthony 
Katherine Baran 
Olivia Susanto

pa to professor trapani 
Diana Motion 

CanCer CeLL Death
We aim to understand the mechanisms through which the immune system 
detects and kills cancerous and virus-infected cells. We apply what we learn 
to (1) understanding how cancer drugs work and optimising their use, alone 
and in combination; (2) developing new drugs to block the immune system 
in graft-versus-host disease, a common and serious complication of bone 
marrow transplantation, and (3) optimising immune-based therapies of 
cancer and other diseases.

researCh foCus 
•  Understanding the molecular basis of cancer cell death induced by 

cytotoxic lymphocytes and other immune mediators.
•  Determining how perforin exerts its cytotoxic effects and relating its actions 

to specific domains and residues.
•  Understanding the mechanisms underpinning the mitochondrial pathway 

to apoptosis, particularly with respect to Bcl-2-like pro-survival molecules 
expressed by cancer cells.

•  Developing small molecule perforin inhibitors to block CL function in 
severe graft-versus-host disease.

researCh personneL 
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manifested by abnormalities at both the lymphocyte 

(presynaptic) and target cell (postsynaptic) levels. 

However, the severe intrinsic defect in activity can 

be partly rescued by expression in the physiological 

setting of an intact CTL. These findings provided 

the first direct evidence that hPRF-A91V is 

functionally abnormal and a rationale for why 

it may be responsible for disordered immune 

homeostasis if inherited with another dysfunctional 

perforin allele. Why such an abnormal allele has 

persisted in human populations is now under 

further investigation. [Reference: Voskoboinik I et 

al., (2007) Blood 110: 1184–90, see publication 

number 296.]

Apoptotic signal transduction by NK cell 
granzyme B.

Human granzyme B (GraB) preferentially induces 

apoptosis via Bcl-2-regulated mitochondrial 

damage but can also directly cleave caspases 

and caspase substrates in cell-free systems. How 

hGraB kills cells when it is delivered by cytotoxic 

lymphocytes (CL) and the contribution of hGraB 

to CL-induced death is still not clear. We showed 

that primary human NK cells, which specifically 

used hGraB to induce target cell death, were able to 

induce apoptosis of cells whose mitochondria were 

protected by Bcl-2. Purified hGraB also induced 

apoptosis of Bcl-2-overexpressing targets but only 

when delivered at 5 to 10 times the concentration 

required to kill cells expressing endogenous Bcl-2. 

Caspases were critical in this process as inhibition 

of caspase activity permitted clonogenic survival of 

Bcl-2-overexpressing cells treated with hGraB or 

hNK cells but did not protect cells that expressed 

only endogenous Bcl-2. Our data therefore showed 

that only hGraB triggers caspase activation via 

mitochondria-dependent and mitochondria-

independent mechanisms that are activated in a 

hierarchical manner and that the combined effects 

of Bcl-2 and direct caspase inhibition can block 

cell death induced by hGraB or primary hNK cells. 

[Reference: Sedelies K et al., (2008) Cell Death and 

Differentiation 15: 708–17.]

the first-ever CrYstaL struCture of a perforin-Like pore-forMinG protein
This exciting work was carried out in collaboration with the structural biology group headed by Professor James Whisstock at Monash University. It has long 

been appreciated that perforin shares structural similarity with members of the complement membrane attack complex (circulating proteins of the immune system 

that are important for killing certain bacteria). However, the mechanism used by this family of proteins to attach to and pierce target cell membranes has been 

a complete mystery. We are now far closer to solving this important problem. Firstly, advanced bio-informatics approaches were used by Dr Michelle Dunstone 

(Monash) to demonstrate that the family of proteins that includes perforin and complement is far more broadly represented in nature than previously appreciated, 

with more than 500 members. This group of proteins has now been termed the MACPF (Membrane Attack Complex/Perforin) superfamily. In fact, MACPF 

proteins are expressed by many species of bacteria, other human pathogens such as plasmodium (the parasite that causes malaria) and by higher organisms such 

as the fruit fly Drosophila where the MACPF protein torso has an important role in promoting segmentation, a critical phase of development and growth of the 

organism. Other MACPF proteins such as astrotactin are critical for accurate neuronal development and communication in animals and humans. 

Lining up the amino acid sequences of such a diverse group of proteins for the first time enabled us to show that a small number (a few percent) of amino acids 

had remained invariant over billions of years of evolutionary time. Remarkably, this finding also meant that a class of proteins used by bacteria to invade and 

colonise hosts (including humans) are also used by the human immune system in its defence against those invading pathogens. We were also able to make the quite 

remarkable observation that some of the key residues that undergo mutation in children born with the immune-deficiency disorder HLH are conserved all the way 

back in evolutionary time to primordial organisms, including bacteria! This strongly implied that the mechanism of action of the MACPF proteins had not changed 

materially over many hundreds of millions of years.

We then went on to determine the crystal structure 

of a bacterial MACPF protein, Plu-MACPF from 

Photorhabdus luminescens, to 2.0 angstrom 

resolution. The MACPF domain revealed structural 

similarity with pore-forming cholesterol-dependent 

cytolysins (CDCs) from gram-positive bacteria, a 

group of toxins whose mode of action is reasonably 

well understood. This suggests that lytic MACPF 

proteins may use a CDC-like mechanism to form 

pores and disrupt cell membranes. Following 

membrane attachment, the MACPF domain is 

predicted to undergo a marked change in its 3D 

conformation, enabling membrane spanning helices 

to adopt beta sheet conformations and pierce the 

target cell membrane. 

This work is highly significant as it enables us 

to predict how perforin functions. We now have 

beautiful images and a model of how individual 

perforin monomers bind together to form a pore in 

3D. Ultimately, this information will be crucial for 

understanding how perforin functions, leading to 

new drugs to augment its anti-cancer activity.

[Reference: Rosado C. et al., (2007) Science 317: 

1548–51, see publication number 240.] Figure 1: Mechanisms of perforin-mediated cell death pathways.
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Processing and activation of pro-granzyme B 
does not require cathepsin C.

Cathepsin C activates serine proteases expressed 

in hematopoietic cells by cleaving an N-terminal 

dipeptide from the proenzyme upon granule 

packaging. The lymphocytes of cathepsin C-null 

mice are therefore proposed to totally lack 

granzyme B activity and perforin-dependent 

cytotoxicity. Surprisingly, we show, using live 

cell microscopy and other methodologies, that 

cells targeted by allogenic CD8(+) cytotoxic T 

lymphocyte (CTL) raised in cathepsin C-null 

mice die through perforin-dependent apoptosis 

indistinguishable from that induced by wild-

type CTL. The cathepsin C-null CTL expressed 

reduced but still appreciable granzyme B activity 

but minimal granzyme A activity. Also, in contrast 

to mice with inactivation of both their granzyme 

A/B genes, cathepsin C deficiency did not confer 

susceptibility to ectromelia virus infection in 

vivo. Overall, our results indicate that although 

cathepsin C clearly generates the majority of 

granzyme B activity, some is still generated in its 

absence, pointing to alternative mechanisms for 

granzyme B processing and activation. Cathepsin 

C deficiency also results in considerably milder 

immune deficiency than perforin or granzyme A/B 

deficiency. [Reference: Sutton VR et al., (2007) J. 

Cell Biol. 176: 425–33, see publication  

number 269.]

presentation highlights

Professor Joe Trapani 
–  4th International Symposium on Cellular 

Therapeutics, Regensburg, Germany, March 2007 

(Invited Speaker).

–  10th International Conference on Protease 

Inhibitors, Portoroz, Slovenia, June 2007  

(Invited Speaker).

–  2nd International Symposium on Immune-

mediated diseases, Moscow, Russia, September 

2007 (Invited Speaker).

–  Malaghan Institute, Wellington, New Zealand, 

October 2007 (Invited Personal Visit and Lecture).

–  Walter and Eliza Institute of Medical Research, 

Melbourne, Vic, October 2007  

(Post-Graduate Lecturer).

–  Centenary Institute for Cancer Research, Sydney, 

NSW, November 2007 (Invited Lecturer).

Dr Nigel Waterhouse 
–  Trinity College, Dublin, Republic of Ireland, 2007 

(Invited Lecturer).

–  International Cell Death Society, Paris, France, 

2007 (Invited Speaker).

–  Australian Society for Medical Research, 

Katoomba, NSW, 2007 (Invited Speaker).

–  The Murdoch Children’s Research Institute, 

Melbourne, Vic, 2007 (Invited Lecturer).

–  University of Oxford, UK, 2007  

(Invited Speaker).

–  James Cook University, Townsville, Qld, 2007 

(Invited Speaker).

Dr Ilia Voskoboinik 
–  2nd International Congress on Immune-Mediated 

Diseases, Moscow, Russia, September 2007 

(Invited Speaker).

–  Ludwig Institute for Cancer Research, Melbourne 

Branch, 2007 (Invited Lecturer).

–  The Murdoch Children’s Research Institute, 

Melbourne, Vic, 2007 (Invited Lecturer).

–  Monash University, Department of Immunology, 

Melbourne, Vic, 2007 (Invited Lecturer).

prizes anD awarDs

Professor Joe Trapani 
–  National Health and Medical Research Council 

(NHMRC) Senior Principle Research Fellowship 

2004–08.

Dr Nigel Waterhouse 
–  NHMRC RD Wright Fellowship 2005–09.

Dr Ilia Voskoboink 
–  NHMRC RD Wright Career Development  

Award 2007–11.

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Program Grant: $11.22 million, 

‘Immune regulation, effector function and human 

therapy’, 2007–11.

–  Juvenile Diabetes Research Foundation Program 

Grant: $850,000, ‘Immune mechanisms of beta-

cell destruction’, 2007–12.

–  Cancer Council Victoria Project Grant: $210,000, 

‘Immunotherapy of Lewis Y+ malignancy using 

genetically engineered T cells’, 2007–09

–  NHMRC Fellowship (Senior Principle Research 

Fellow): $752,500, 2004–08

–  Leukemia and Lymphoma Foundation USA: 

USD600,000, ‘Redirected T cell therapy for 

multiple myeloma’, 2006–08.

–  Cancer Research Institute USA: USD450,000, 

2007–10. (educational program for PhD and  

MD students).

–  NHMRC Project Grant: $450,000, ‘Mechanism 

and regulation of perforin function’, 2006–08. 

–  NHMRC RD Wright Fellowship: $425,000, 

‘Mechanisms and function of perforin, a key 

regulator of immune homoeostasis’, 2007–11. 

–  NHMRC Project Grant: $323,000, ‘Project Grant 

Molecular mechanisms of death in cells with 

defects’, 2007–09.

–  NHMRC RD Wright Fellowship: $425,000, 

2005–09.

–  Peter Mac Foundation: $12,500, ‘Bcl-2 inhibitors 

as modulators of the anti-cancer immune 

response’, 2006–07.

publications anD patents 

Publications are listed at the end of the report and 

include references 15, 30, 38, 105, 111, 126, 240, 269, 282, 289, 290, 

296, 303, 304.

CanCer CeLL Death

Figure 2: Granzyme B ultimately kills cells by causing disruption of the outer 
membrane of mitochondria. In turn, this releases pro-apoptotic molecules from 
the inter-membrane space to bring about cell death. This remarkable electron 
micrograph shows a single mitochondrion captured at the precise moment of 
membrane rupture. 
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research overview

The broad aims of the Cellular Immunity  

laboratory are: 

(1)  to study how the immune system responds to 

and interacts with transformed tissue/cells

(2)  to define new ways of more effectively killing 

cancer cells and harnessing the immune system 

to treat cancer. 

The immune system is made up of innate (early) 

and adaptive (memory) components, and other 

immune cells that primarily affect or regulate 

these processes. The coordination between these 

components and the network of cells that comprises 

an effective immune response to cancer, particularly 

at the level of the tumour microenvironment, are 

poorly understood. We wish to apply the knowledge 

gained to design and test new combination therapies 

pre-clinically and clinically in cancer patients. The 

studies have a number of unique aspects: a) novel 

combinations of agents not being used elsewhere, b) 

rational dissection of key genetic pathways, c) state-

of-the-art models of cancer and immunodeficiency 

in mice for modelling treatment and toxicity and 

assessing mechanism of action, d) state-of-the-art 

monoclonal antibodies and access to humanised 

reagents, and e) use of imaging technology.

2007 research achievements

MyD88 promotes cancer initiation.

MyD88 is an adaptor protein responsible for 

innate immune signalling. Mice lacking MyD88 

developed fewer carcinogen-induced tumours than 

wild type controls. These data not only confirm 

the key role that MyD88 plays in promoting 

tumour development but also demonstrate that 

inflammation-induced carcinogenesis and cancer 

immunoediting can indeed occur in the same  

mouse tumour model.

Immune-mediated dormancy of cancer.

 The equilibrium process was inferred largely 

from clinical observations, including reports of 

transplantation of undetected (i.e. occult) cancer 

from organ donor into immunosuppressed recipient. 

We used a mouse model of primary chemical 

carcinogenesis and demonstrated that equilibrium 

occurs and is mechanistically distinguishable from 

elimination and escape, and that neoplastic cells 

in equilibrium are transformed but proliferate 

poorly in vivo. Our results revealed that, in addition 

to destroying tumour cells and sculpting tumour 

immunogenicity, the immune system of a naïve 

mouse can also restrain cancer growth for  

extended time periods.

CeLLuLar iMMunitY
The Cellular Immunity laboratory undertakes basic and pre-clinical  
research in cancer immunology, with a view to combining new cancer 
immunotherapies with current first line cancer therapies. 

researCh foCus
•  Basic studies of the role of immunity in the tumour microenvironment. 
•  Immunosuppressive pathways that prevent tumour regression.
•  The biology of natural killer (NK) cells and NKT cells.
•  Translational studies designing and testing new combination therapies 

pre-clinically and clinically in cancer patients. 

researCh personneL
head 
Professor Mark Smyth

visiting associate professor 
Assoc. Professor Kazuyoshi 
Takeda

postdoctoral fellows 
Dr Daniel Andrews 
Dr Nicole Haynes 
Dr John Stagg 
Dr Michele Woei Ling Teng 

Dr Adam Uldrich 
Dr Serani van Dommelen

research assistants 
Ben Martin 
Suzanne Medwell 
Janelle Sharkey 
Anabel Silva 
Sally Watt 

phD students 
Desiree Anthony 

Paul Bolitho 
Ailsa Frew 
Maria Moeller 
Jeremy Swann 

laboratory manager 
Mark Shannon

animal technician 
Michelle Stirling 

administrative assistant 
Belinda Kelly
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Combination therapy of established cancer.

 A rational monoclonal antibody (mAb)-based 

anti-tumour therapy approach has previously been 

shown to eradicate various established experimental 

and carcinogen-induced tumours in a majority of 

mice. This therapy comprised an agonistic mAb 

reactive with TRAIL receptor (DR5) expressed 

by tumour cells, an agonistic anti-CD40 mAb to 

mature dendritic cells (DCs) and an agonistic anti-

CD137 mAb to co-stimulate CD8+ T cells. Since 

agonists of CD40 have been toxic in patients, we 

substituted anti-CD40 mAb with CD1d-restricted 

glycolipid ligands for iNKT cells. These effectively 

substituted for anti-CD40 mAb and rejected 

established experimental mouse breast and renal 

tumours when used in combination with anti-

DR5 and anti-CD137 mAbs (termed ‘NKTMab’ 

therapy). In summary, sequential tumour cell 

apoptosis and amplification of DC function by  

NKT cell agonists represents an exciting and  

novel approach for cancer treatment.

Type I interferon controls NK cell-mediated anti-
tumour immunity.

Our study demonstrated that type I interferons are 

an early and critical regulator of NK cell anti-

tumour activity. Using both IFNAR1- and IFNAR2-

deficient mice, as well as an IFNAR1-blocking 

antibody, we demonstrated that endogenous type-I 

IFN is critical for controlling NK cell-mediated 

anti-tumour responses in many experimental tumour 

models, including protection from MCA-induced 

sarcomas, resistance to the NK cell-sensitive 

RMA-S tumour and cytokine immunotherapy  

of lung metastases. 

presentation highlights

Professor Mark Smyth 
–  Keystone Symposia, Santa Fe, NM, February 

2007 (Invited Symposium).

–  Charles Rodolphe Brupbacher Symposium, 

Zurich, Switzerland, March 2007 (Prize and 

Invited Plenary).

–  University of Chieti, Italy, March 2007  

(Invited Speaker).

–  NCI, Frontiers in Basic Immunology, Bethesda, 

MD, USA, October 2007 (Invited Plenary).

–  Thirty-seventh Annual Scientific Meeting of the 

Australasian Society for Immunology, Sydney, 

NSW, December 2007 (Invited Chair – Tumour 

Immunology Workshop). 

–  Topics in Cancer Biology Course: Cancer 

Immunology, Peter MacCallum Cancer Centre, 

May 2007 (Invited Speaker).

–  Clinical Grand Rounds, Peter MacCallum Cancer 

Centre, Melbourne, Vic, May 2007  

(Invited Speaker).

–  Centenary Institute of Medicine and Cancer 

Biology, Camperdown, NSW, August 2007 

(Invited Speaker).

–  NCI, Frederick Cancer Research and 

Development Centre, Frederick, Maryland, USA, 

October 2007 (Invited Speaker).

–  Gordon Ada Oration, Thirty-seventh Annual 

Scientific Meeting of the Australasian Society 

for Immunology, Sydney, NSW, December 2007 

(Invited Speaker).

prizes anD awarDs

Professor Mark Smyth 

–  Charles Rodolphe Brupbacher Foundation Prize.

–  National Health and Medical Research Council 

(NHMRC) Senior Principle Research Fellowship, 

2007–11.

Dr Michele Teng  
–  NHMRC Doherty Fellowship.

Dr Daniel Andrews  
– NHMRC Doherty Fellowship.

Jeremy Swann  
–  PhD completion, The University of Melbourne, 

Joint Winner Peter Mac Postgraduate  

Student Medal.

Maria Moeller  

–  PhD completion The University of Melbourne, 

Joint Winner Peter Mac Postgraduate Student 

Medal.

grants anD funDing

–  Canadian Institutes of Health Research 

Fellowship. J. Stagg, 2007–09.

–  Cancer Council Victoria: $210,000, ‘TRAIL-

mediated immunosurveillance, immunoselection 

and immunotherapy of cancer’, 2005–07.

–  Association of International Cancer Research 

(AICR 04–029): £125,000, ‘The double-edged 

sword of NKT cells in tumour immunity’, 

2004–07.

–  NHMRC Principle Research Fellowship: 

$650,000, 2004–08.

–  NHMRC Program Grant: $6.31 million, ‘Immune 

regulation, effector function and therapy’, 

2003–07.

–  Cancer Research Institute Predoctoral Emphasis 

Program in Tumour Immunology: $US450,000, 

2003–07.

–  NHMRC Program Grant: $2.162 million p/a 

($10.81 million in total), ‘Immune regulation, 

effector function and human therapy’, 2007–11.

–  NHMRC Senior Principle Research Fellowship: 

$721,250, 2007–11.

–  Cancer Research Institute Post-doctoral Tumour 

Immunology Emphasis Program (educational 

program for PhD and MD students): $450,000, 

2007–10.

–  NHMRC Project Grant: $525,000, ‘Determining 

the mechanisms that regulate long-term anti-viral 

immunity, 2007–09.

–  Susan G. Komen Breast Cancer Foundation 

Program Grant: $US250,000, ‘Combination 

immunotherapy of established breast cancer’, 

2006–08.

–  Leukemia and Lymphoma Society: $US600,000, 

‘A Phase I study investigating the tolerability, 

safety and biological parameters of an infusion 

of autologous peripheral blood T lymphocytes 

transduced with an anti-Lewis-Y chimeric 

receptor gene in patients with Lewis Y positive 

multiple myeloma’, 2005–07.

–  National Institutes of Health: $US800,000, ‘The 

regulation of tumour immunity by NKT cells’, 

2004–08.

–  Novartis: $368,000, ‘Combination studies with 

LBH589 and the XIAP inhibitor LBW242 and the 

agonist anti-DR5 antibody MD5.1 with Novartis’, 

2007–08.

–  Peter Mac Foundation: $300,000, 

‘Immunotherapy of kidney cancer’, 2007–09.

publications anD patents

Publications are listed at the end of the report and 

include references 15, 21, 37, 43, 46, 60, 109, 127, 128, 151, 164, 189, 

199, 239, 247, 249, 250, 251, 252, 258, 259, 260, 261, 264, 270, 271, 272, 274, 275, 

281, 306, 320.

See Patent application 1.

CeLLuLar iMMunitY
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iMMune-MeDiateD DorManCY of CanCer
A central project in this laboratory concerns extending our knowledge of natural immunity to tumours. We now appreciate that many lymphoid, stromal and 

epithelial tumours are controlled and shaped by cells and effector molecules of the immune system. Thus, the immune system is an important extrinsic tumour 

suppressor. This and other work has led to a new concept that the immune system:tumour interactions occur in three continuous phases. 1. Elimination – where the 

immune effector cells destroy and remove transformed cells. 2. Equilibrium – where the immune system controls the development of the tumour by editing away 

sensitive cells (by elimination) but may not ‘cure’ the host. 3. Escape – where a tumour emerges that has been edited to the extent that it no longer is controlled 

by immunity and no longer remains in a ‘dormant’ state. Recently we have described in Nature a tractable mouse model that unequivocally demonstrates that 

immunity can indeed hold preformed cancer in check (Equilibrium). An attenuated dose of the carcinogen methylcholanthrene (MCA) causes an initial wave of 

tumours affecting a small proportion of mice. The apparently healthy surviving mice show no evidence of growing tumours; however, dormant tumours still exist 

and they are kept in check by the immune system. This state of equilibrium can be disrupted by specific immunosuppression (using monoclonal antibodies (mAbs) 

reactive with CD4, CD8 and IFN-γ), allowing the dormant tumours to escape from immune control, and grow out and kill their host. Validating this phase in other 

models would also be a very fundamental step forward in our thinking about how tumours emerge and grow. It may allow us to better understand how tumours 

escape immune control and may enable clinicians to consider the more realistic possibility of treating patients in a way that maintains ‘Equilibrium’ rather than 

disturbing it. [Reference: Koebel, C.M. et al., (2007) Nature, 450 (7171): 903-7, see publication number 151.]

Figure 1: Extrinsic tumour suppression by the immune system. Transformed cells escaping intrinsic control are subjected to extrinsic tumour suppressor mechanisms that detect and 
eliminate developing tumours before they become clinically apparent. This is known as the elimination phase of a broader process that has been termed cancer immunoediting. Cancer 
immunoediting is now considered a process comprised of three phases: elimination (i.e., cancer immunosurveillance), equilibrium (a phase of tumour dormancy where tumour cells and 
immunity enter into a dynamic equilibrium that keeps tumour expansion in check) and escape (where tumour cells emerge that either display reduced immunogenicities or engage a large 
number of possible immunosuppressive mechanisms to attenuate anti-tumour immune responses leading to the appearance of progressively growing tumours). These phases have been 
termed the three Es of cancer immunoediting.[Source: Swann and Smyth, J. Clin. Invest. 117(5): 1137–1146 (2007).]
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research overview

The Gene Regulation Laboratory has two major 

themes: (1) Defining the molecular events 

underpinning anti-cancer drug action and resistance, 

and (2) Dissecting signalling pathways stimulated  

by interferons. Our interest in understanding the 

mechanisms of action of new anti-cancer compounds 

has focused primarily on a novel class of drug known 

as histone deacetylase inhibitors (HDACi). The 

studies with HDACi include pre-clinical experiments 

using genetically manipulable mouse tumour  

models and the combination of HDACi with other 

pharmacological and immune-based stimulators of 

tumour cell apoptosis. We are taking both a candidate 

gene approach and whole-genome loss-of-expression 

screens to define the proteins and pathways necessary 

for the apoptotic and therapeutic activities of  

HDACi and other anti-cancer agents. Moreover, in 

collaboration with Peter Mac clinicians, we have 

successfully established early phase clinical trials 

using different HDACi. Interferons are important 

immune effector and regulatory cytokines that play 

pivotal roles in mediating anti-tumour immune 

responses. We are identifying and biochemically 

dissecting novel signal transduction pathways 

stimulated by type I interferons and determining the 

role(s) these non-canonical signalling pathways play 

in mediating the biological effects of interferons. 

2007 research achievements

Identification of novel interferon-inducible 
signalling pathways.

Using genetically modified cells and where 

appropriate pharmacological inhibitors of protein 

kinases, we demonstrated that interferon gamma 

(IFN-γ) induces the phosphorylation and activation 

of c-Jun through MEK1/2 and ERK1/2. Moreover, 

we showed that this pathway could function in the 

absence of STAT1 and demonstrated that it could 

function in parallel to conventional JAK/STAT 

signalling. Finally, we identified a number of 

interferon stimulated genes that were induced by  

IFN-γ in a c-Jun-dependent manner and used 

chromatin immunoprecipitation assays to demonstrate 

that c-Jun bound to the promoters of these genes 

following IFN-γ treatment. These studies shed new 

light on non-canonical signalling pathways that 

mediate molecular and cellular responses to IFN-γ.

Mechanisms of action of HDAC inhibitors 
(HDACi).

Our studies on HDACi have utilised highly 

sophisticated genetic models of human cancer. Using 

these pre-clinical models we have identified key 

proteins necessary for the apoptotic and therapeutic 

activities of HDACi. Moreover, we have 

demonstrated that tumour cells, but not isogenically 

matched normal cells are specifically killed by 

HDACi. Using microarray gene expression profiling 

we have identified apoptosis-regulatory genes that 

are specifically regulated in tumour but not normal 

cells providing a molecular basis for the tumour 

cell-selctive effects of HDACi. These important 

mechanistic studies have provided unique insight into 

the mechanisms of action of structurally diverse 

HDACi and identified the genetic lesions that can 

impart resistance to HDACi-mediated therapy.  

head 
Assoc. Professor Ricky 
Johnstone

senior research officer 
Dr Chris Clarke

technical officers 
Kellie Banks 
Kym Stanley

research officers 
Dr Amber Alsopp 

Dr Michael Bots 
Dr Ralph Lindemann 
Dr Vanessa Solomon

research assistants 
Leonie Cluse 
Linda Hii 
Ben Martin 
Kellie Tainton

postgraduate students 
Helen Arthur 

Jessica Bolden 
Leigh Ellis 
Ailsa Frew 
Andrea Newbold 
Adrian Wiegmans

honours student 
Nicole Messina

visiting scientist 
Gabriella Kramer 

Gene reGuLation
The Gene Regulation laboratory performs basic and pre-clinical research 
aimed at defining the molecular processes required for anti-cancer  
drug action and drug resistance, and the mechanisms of interferon  
signal transduction.

researCh foCus
•  Collaborative basic, translational and clinical research into the anti-cancer 

activities of histone deacetylase inhibitors.
•  Basic and pre-clinical characterisation of novel apoptosis-inducing 

therapeutic agents used alone and in combination. 
•  Use of functional genomics-based screens to identify novel tumour 

suppressor genes and genes that regulate the apoptotic response to  
new anti-cancer agents.

•  Characterisation of novel signal transduction pathways stimulated by  
type I and II interferons.

researCh personneL
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Early phase clinical trials demonstrating safety 
and eficacy of HDACi.

We have completed early-phase clinical trials 

conducted at Peter Mac by Professor Miles Prince. 

Our clinical trials involved evaluation of the safety of 

the HDACi panobinostat and associated laboratory-

based studies to identify cellular genes regulated in 

the tumour cells of patients receiving panobinostat. 

We showed that panobinostat was safe and well 

tolerated and capable of inducing clinical responses 

in patients with cutaneous T cell lymphoma (CTCL). 

Moreover, we have identified a common set of genes 

specifically induced by panobinostat in the CTCL 

cells of patients exposed to panobinostat that could 

serve as biomarkers for activity of the compound. 

presentation highlights

Assoc. Professor Ricky Johnstone  
–  2007 Keystone Symposium Jaks, Stats and 

Immunity, Steamboat Springs, Colorado, USA, 

January 2007 (Invited Speaker).

–  Johns Hopkins Workshop on Clinical Targeting of 

Epigenetic Changes in Cancer Therapeutics, 

Phoenix Arizona, USA, January 2007  

(Invited Speaker).

–  University of Melbourne Department of 

Microbiology and Immunology, Melbourne, Vic, 

March 2007 (Invited Speaker).

–  The Murdoch Children’s Research Institute, 

Melbourne, Vic, March 2007 (Invited Speaker).

–  University of Melbourne Graduate Nursing 

Program, Melbourne, Vic, March 2007  

(Invited Speaker).

–  University of Melbourne Department of 

Neurosciences, Melbourne, Vic, May 2007  

(Invited Speaker).

–  Macfarlane Burnet Institute for Medical Research 

and Public Health, Melbourne, Vic, May 2007 

(Invited Speaker).

–  Peter MacCallum Cancer Centre Topics in Cancer 

Seminar Series, Melbourne, Vic, May 2007 

(Invited Speaker).

–  International Meeting on Apoptosis and Cancer, 

Palermo, Sicily, June 2007 (Invited Plenary). 

–  Walter and Eliza Hall Institute, Melbourne, Vic, 

June 2007 (Invited Speaker). 

–  Novartis Research and Development Meeting, 

Melbourne, Vic, August 2007 (Invited Speaker).

–  ASCO Novel Therapeutics Development in 

DLBCL Workshop, Aspen, USA  

(Invited Speaker/Discussant).

Jessica Bolden 
–  32nd Annual Lorne Conference on Protein 

Structure and Function, Lorne, Vic, February 2007 

(Poster).

–  19th Annual Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  Cold Spring Harbor Meeting on Cell Death, Cold 

Spring Harbor Laboratory, NY, USA, September 

2007 (Poster).

–  Cancer Research Institute Annual Symposium, 

New York, USA, October 2007 (Poster).

Dr Chris Clarke 
–  International Cytokine Society Conference, San 

Francisco, USA, October 2007  

(Selected Symposium).

–  New York University School of Medicine, New 

York, USA, October 2007 (Speaker).

–  19th Annual Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Leigh Ellis 
–  19th Annual Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Ailsa Frew 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  Cancer and HIV Vaccines: Shared Lessons, New 

York, USA, October 2007 (Poster).

–  Cancer Therapeutics: The Road Ahead, Palazzo dei 

Congressi Di Capri, Capri, Italy, October 2007 

(Poster).

Andrea Newbold 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

prizes anD awarDs

Assoc. Professor Ricky Johnstone 
–  Pfizer Australia Research Fellowship 2005–10.

Dr Michael Bots 
–  Postdoctoral Fellowship from the Netherlands 

Organisation for Scientific Research (NWO) 

(2007–09).

Jessica Bolden 
–  Poster Prize, Lorne Protein Conference (2007).

Nicole Messina 
–  Department of Pathology (University of 

Melbourne) Prize for highest scoring BSc(Hons) 

student (2007).

Andrea Newbold 
–  National Health and Medical Research Council 

(NHMRC) Dora Lush PhD scholarship (2007–10).

grants anD funDing

–  Cancer Council Victoria Venture Grant: $1.2 

Million, ‘Identification of novel tumour suppressor 

genes in breast cancer and lymphoma using 

shRNA-mediated functional genomics screens’, 

2007–09.

–  NHMRC Project Grant: $2.16 Million p.a., 

‘Immune regulation, effector function and therapy’, 

2007–12.

–  NHMRC Project Grant: $155,500 p.a., 

‘Characterisation of the anti-apoptotic function of 

P-glycoprotein’, 2005–07. 

–  Pfizer Australia Senior Research Fellowship for 

Assoc. Professor Ricky Johnstone: $200,000  

p.a., 2005–10.

–  Cancer Council Victoria: $70,000. p.a., ‘Histone 

deacetylase inhibitors: novel anti-cancer drugs’, 

2006–08.

–  The Leukaemia Foundation of Australia: $45,000 

p.a., ‘Use of HDAC inhibitors and a Bcl-2 

antagonist for the treatment of lymphoma’, 

2006–07. 

publications anD patents

Publications are listed at the end of the report and 

include references 13, 37, 105, 143, 144, 164, 203, 227, 260.

CoMBination stuDies usinG hDaC inhiBitors
While HDACi have single agent activity against certain hemopoietic malignancies and solid tumours, it is likely that they are going to be best utilised in the clinic 

in combination with other anti-cancer agents. Our mechanistsic studies have indicated that HDACi do not utilise the death receptor apoptotic pathway and with 

that information in hand we have now successfully combined HDACi with an agonistic anti-TRAIL receptor monoclonal antibody (that stimulates apoptosis via 

the death receptor pathway). This combination was well tolerated in experimental animals and was far supperior to either single agent used alone with tumour 

regressions observed using the combination therapy inmodels of breast carcinoma. Our mechanistic evaluation of HDACi also indicated that overexpression of 

pro-survival Bcl-2 family proteins could inhibit the 

apoptotic and therapeutic effects of the compounds. 

We therefore tested a combination of HDACi and 

ABT-737, a small molecule inhibitor of Bcl-2 and 

Bcl-X
L
. We showed that ABT-737 could resensitise 

tumour cells overexpressing Bcl-2 or Bcl-X
L
 to 

HDACi-induced apoptosis, Moreover, we have 

now defined the apoptotic genes induced following 

HDACi that are necessary for the synergistic 

activies with ABT-737. Taken together, these 

studies indicate that understanding the molecular 

mechanisms of action of HDACi and other novel 

anti-cancer agents can provide the basis for rational 

combinations of such agents to provide significantly 

more robust therapeutic responses. 

Figure 1: Using positron emission tomography (PET) to track the regression of HDACi- treated mice with Eμmyc lymphoma. FDG 
uptake is rapidly reduced in vorinostat-responsive tumours. Fluorodeoxyglucose-based positron emission tomography (FDG-PET) 
uptake was measured in C57BL/6 mice previously injected with Eμ-myc lymphomas A) before, B) 4 hours and C) 24 hours after  
one 200 mg/kg dose of vorinostat.
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research overview

The Immune Signalling laboratory studies the 

means by which cell shape (also called polarity) 

influences proliferation and function of immune 

cells (lymphocytes).

Our laboratory has a particular interest in a group 

of proteins that regulate polarity in epithelial cells 

and are tumour suppressors in the vinegar fly (see 

reports of Drs Humbert and Richardson). We have 

recently discovered that this polarity network 

operates in T cells and are now investigating 

whether these proteins also act as tumour 

suppressors in lymphocytes. 

The group recently identified a novel means by which 

cell fate decisions in lymphocytes are controlled. 

This process, termed asymmetric cell division, 

utilises polarity to ensure that the two daughters  

of a dividing lymphocyte are programd to adopt 

different cell fates. This observation is likely to have 

profound consequences for immune function and 

for cancer and is now a major focus of the lab. 

The laboratory has an active collaboration with 

researchers at the Centre for MicroPhotonics, 

Swinburne University of Technology, to develop 

new imaging technologies such as multiphoton 

intravital microscopy, microfabrication for live 

imaging, and laser tweezers. These technologies are 

then applied to our studies of the mechanisms of 

polarity and T cells.

2007 research achievements

Identification of asymmetric cell division in  
T cells.

Our study of the polarity network in T cells has 

recently led to a major new finding that opens up 

new possibilities for the regulation of fate in T 

cell development and cancer. We have found that 

polarity dictates asymmetric cell division in T cells 

(unpublished and Science, 2007). The value of this 

work is indicated by the fact that the 2007 Science 

paper is ranked by the Faculty of 1000 as the 

all-time 6th most important paper in all of biology 

since inception of the rankings in 2001. Asymmetric 

cell division in T cells is now a major focus of our 

laboratory. [Reference: Chang et al., (2007) Science 

315: 1687-91, see publication number 28.]

A new approach to imaging T cell activation  
in vitro.

In the last five years we have developed a new 

approach to in vitro analysis of interactions between 

T cells and dendritic cells, which has important 

advantages over those commonly used to assess 

T cell activation. In our approach, T cells migrate 

towards peptide pulsed dendritic cells, before 

attaching and forming an immunological synapse. 

In contrast to the more common approach of 

centrifugation to force T cell interactions with 

an antigen presenting cell, our approach enables 

long-term interactions between the T cell and the 

APC that mimic those observed in vivo. We are 

using this technology to comprehensively assess the 

trafficking of proteins during synapse formation. 

iMMune siGnaLLinG
We study the means by which the shape of immune cells orchestrates their 
response to the environment, and have recently uncovered fascinating new 
ways in which cell shape dictates immune function and cancer.

researCh foCus
•  Basic research into the cell biology of immune cell development,  

function and cancer.
•  Developing new microscopic technologies to study immune cell biology.
•  Testing the role of tumour suppressor genes such as Scribble in immune 

cell biology. 
•  Identifying a role for asymmetric cell division in immune cell development, 

function and cancer.

researCh personneL
head 
Dr Sarah Russell 

senior research officer 
Dr Jane Oliaro 

visiting scientist 
Dr Ze’ev Bomzon 

senior research assistant 
Mandy Ludford-Menting 

research assistants 
Kim Pham  
Vanessa Van Ham 

phD students 
Anupama Pasam 
Faruk Sacirbegovic 

msc student 
Raz Shimoni 

administrative assistant 
Belinda Kelly 

laboratory manager 
Mark Shannon
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‘Cell paddocks’ for watching T cell behaviour.

Our experiments have indicated the importance 

of observing T cells over long periods of time, 

experiments that were previously impossible to 

perform due to the rapid migration of the T cells 

and their propensity to form large clumps. In 

collaboration with Daniel Day and Min Gu at the 

Centre for Microphotonics at Swinburne University, 

we have now developed microscopic ‘paddocks’ 

with walls 30 microns high, which contain the 

T cells within the field of view. These paddocks 

enable imaging of the T cells for days at a time and 

make possible for the first time a comprehensive 

analysis of protein distribution in the cells over 

multiple generations.

New software for analysis of T cell movement, 
division and polarity.

By expressing proteins in T cells that have been 

tagged with fluorescent markers, we can now watch 

the dynamic redistribution of molecules in real 

time and correlate movement of the proteins with 

events such as interaction with antigen presenting 

cells, and asymmetric cell division. This technology 

provides important opportunities to learn how the 

function of cells is controlled. It also presents new 

challenges in obtaining qualitative information 

out of the vast amount of data contained in our 

movies. Ze’ev Bomzon, with our collaborators from 

Swinburne, has designed new software that enables 

automated tracking of T cells and produces plots 

describing protein trafficking within the T cells and 

the migratory and shape properties of the T cells. 

This software is already proving extremely powerful 

for much of this laboratory’s research.

presentation highlights

Dr Sarah Russell 
–  American Association of Immunoligists (AAI), 

94th Annual Meeting, Miami Beach, USA,  

May 2007 (Speaker).

–  3rd Asian and Pacific Rim Symposium on 

Biophotonics, Cairns, Qld, July 2007 (Organising 

Committee, Chair of Cell Biology Session 

(Invited Speaker).

–  Brisbane Immunology Group, Brisbane, Qld, 

2007 (Invited Speaker).

–  ComBIO, Sydney, NSW, September 2007  

(Chair of Cell Shape and Function Session, 

Invited Speaker).

–  Antigen Presentation 2007 (Invited Speaker).

–  4th Garvan Signalling Symposium, Sydney, NSW, 

October 2007 (Invited Speaker).

–  Cell Polarity Symposium, Yokohama City, Japan, 

December 2007 (Invited Speaker).

Dr Jane Oliaro 
–  Australasian Society for Immunology (ASI) 37th 

Annual Meeting, Sydney, NSW, December  

2007 (Speaker).

–  FASEB Summer Meeting, Tuscon, USA, June 

2007 (Speaker).

prizes anD awarDs

Dr Jane Oliaro 
– NHMRC Achievement Award, 2007.

– Cass Foundation Travel Grant, 2007.

Kim Pham  
– Dora Lush NHMRC PhD Scholarship, 2007.

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $235,000, ‘Elucidating 

mechanisms for the biological activities of 

CD46’, 2005–07.

–  NHMRC Project Grant: $376,125, ‘A novel 

mechanism for the regulation of T cell shape and 

function’, 2006–08.

–  NHMRC Project Grant: $481,500, ‘Competition 

for polarity influences lymphocyte signalling and 

function’, 2007–09.

–  Cancer Council Victoria: $210,000, ‘A new role 

for polarity proteins in leukemia/lymphoma’, 

2007–09.

–  ARC Project Grant: $263,000, ‘A novel role for 

Scribble and Dlg in cell protrusions’, 2007–09.

–  Human Frontiers Research Program, in 

collaboration with Swinburne University 

of Technology and University of California 

Berkeley: US$1,050,000, ‘Testing the role of 

cell polarity during thymocyte development’, 

2007–10.

–  Percy Baxter Charitable Trust: $40,000, 

‘Improving cancer research with multiplexed 

microscopic imaging’, 2007.

–  Peter Mac Foundation Development Grant: 

$70,000, ‘Do leukemia cells undergo asymmetric 

cell division?’, 2007.

publications anD patents

Publications are listed at the end of the report and 

include references 28, 71.

proLiferation anD Differentiation of naïve t CeLLs
The proliferation and differentiation of a naïve T cell is triggered by TCR signals from 

antigen presenting cells. However, other context-dependent events determine both the extent 

of activation, and the fate of the subsequent daughter cells (for instance, activation or anergy; 

Th1 or Th2; effector or memory). One such factor is the duration of interactions between T 

cells and antigen presenting cells. Early assumptions, based primarily on in vitro studies with 

preactivated T cells or T cell lines, were that the key TCR signalling occurred within minutes 

of T cell conjugation. This hypothesis was not compatible with the presiding view that an 

immunological synapse serves to sustain TCR signals, and indeed recent results suggest  

that the immunological synapse inversely correlates with TCR signalling and with the 

duration of T cell conjugation with the antigen presenting cell. Even more obscure at  

present is the role of the distal pole, a concentration of proteins at the opposite end of  

the immunological synapse. 

It is now clear from in vivo imaging that long-term interactions (several hours) of T cells 

with antigen presenting cells are almost invariably required for an effective immune 

response. We have recently developed new systems for analysing interactions that can 

facilitate such long-term interactions. This has led to our observations that T cells undergo 

asymmetric cell division while attached to an antigen presenting cell. By maintaining 

polarity until the point of cell division, interactions with the antigen presenting cell allow 

molecules at the distal pole to be segregated preferentially into the distal cell. In particular, 

we have found that the cell fate determinant, Numb, is segregated into the distal cell (Fig. 1). 

This observation indicates that the microenvironment of a dividing T cell has the capacity 

to dictate the fate of each daughter cell by orchestrating protein distribution between the 

daughters. This notion has profound implications for T cell development, and also for 

leukemia. By elucidating the mechanisms and consequences of T cell asymmetric cell 

division, we expect to identify new means to manipulate immune function and cancer.

Figure 1: An antigen presenting cell (red cell at bottom of image) coordinates 
polarity of the interacting T cell (at top of image). The red staining on the T cell 
shows that the T cell is in the process of dividing into two, and that the axis 
of division is perpendicular to the antigen presenting cell. The blue staining 
shows that a protein called Numb (which is important for dictating the fate 
of cells) is preferentially distributed to the distal region of the dividing cell. 
Further analysis indicates that Numb continues to be polarised, allowing it to 
be asymmetrically distributed to the distal daughter T cell.
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research overview

The goal of our laboratory is to develop effective 

immunotherapies for cancer. There is considerable 

power in the many billions of circulating blood cells 

that comprise the immune system. Indeed, immune 

system cells protect us from a formidable onslaught 

of infectious disease throughout our lives. We seek 

to turn this disease-fighting capacity against cancer 

cells by using anti-cancer genes to endow immune 

cells with the ability to recognise and destroy tumour 

cells. Studies in the laboratory can be divided into 

four main areas:

(1)  Anti-cancer gene design, where molecular 

biology techniques are employed to create the 

most potent cancer killing molecules. 

(2)  Cell selection, in which different immune system 

cells are used, including natural killer cells, 

dendritic cells and several types of T cells. 

(3)  Combination therapies, where gene-modified 

immune cells are combined with drugs or 

vaccines to produce the optimal anti-tumour 

treatment. Particular cancers being addressed in 

this section are kidney cancer, breast cancer and 

multiple myeloma. 

(4)  Clinical translation, in which final preparations  

of genes and cells are made ready for use in 

clinical trials.

2007 research achievements

Tumour-specific dendritic cells generated by 
genetic redirection of Toll-like receptor signalling 
against the tumour-associated antigen erbB2. 

Dendritic cells (DC) perform an important role in 

the initiation of the immune response through the 

local secretion of inflammatory mediators within 

diseased tissue in response to Toll-like receptor 

(TLR) ligation. However, DC vaccine strategies fail 

to make use of this capability against cancer. In order 

to harness the TLR response capability of DC against 

cancer, we tested a series of recombinant genes for 

their ability to redirect DC function specifically 

against a tumour-associated antigen. Each gene 

encoded a cell surface chimeric protein made 

up of extracellular single-chain immunoglobulin 

anti-erbB2 linked to an intracellular TLR signalling 

component composed of either MyD88, IRAK-1 

or the cytoplasmic domain of TLR4. Each gene 

was expressed in the DC line, JAWS II, to a similar 

degree following retroviral transduction. However, 

only the chimera containing IRAK-1 was able to 

mediate IL-12 and TNF-a secretion. Since TLR 

engagement can also activate DC and enhance their 

ability to stimulate T cells, we ligated the chimeric 

anti-erbB2-IRAK-1 receptor and determined the 

effect on the stimulation of T cells. We found that 

JAWS II cells triggered through chimeric anti-erbB2-

IRAK-1 displayed an enhanced ability to stimulate 

ovalbumin-specific OT-II CD4+ T cells. This first 

description of the generation of tumour-reactive 

DC may lead to the development of new cell-based 

vaccines that can act at both the tumour site to induce 

‘danger’ and at the lymph node to stimulate a specific 

T cell response.

iMMunotherapY
The Immunotherapy laboratory focuses on pre-clinical development of 
novel cellular therapies for cancer with the aim to translate the most 
effective treatments into the clinic.

researCh foCus: 
•  Anti-cancer gene design.
•  Testing various gene-modified immune system cells to eradicate cancer in 

preclinical animal models.
•  Development of novel combination therapies against cancer.
•  Translation of basic research discoveries into clinical practice.

researCh personneL

heads 
Dr Phillip Darcy 
Dr Michael Kershaw

research fellows 
Dr Michele Teng 
Dr Yuekang Xu 

research assistants 
Pretthi Guru 
Jenny Westwood

postgraduate students 
Sally Amos 
Hollie Pegram
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Tumour inhibition in mice mediated by dual-
specific T cells and influenza virus. 

Activation and expansion of T cells are important in  

disease resolution, but tumours do not usually satisfy  

these immune requirements. We employed a novel 

strategy whereby dual-specific T cells were generated 

that could respond to both tumours and the influenza 

virus, reasoning that immunisation with influenza 

virus would activate and expand tumour-specific cells 

and inhibit tumour growth. Dual-specific T cells were 

generated by gene-modification of influenza virus-

specific mouse T cells with a chimeric gene encoding 

reactivity against the erbB2 tumour-associated 

antigen. Dual-specific T cells were demonstrated to 

respond against both tumour and influenza in vitro, 

and expanded in vitro in response to influenza to 

a much greater degree than in response to tumour 

cells. Following adoptive transfer and immunisation 

of tumour-bearing mice with influenza virus, 

dual-specific T cells expanded greatly in numbers 

in the peritoneal cavity and spleen. This resulted in 

a significant increase in time of survival of mice. 

However, tumours were not eradicated, which may 

have been due to the observed poor penetration of 

tumour by T cells. This is the first demonstration that 

the potent immunogenic nature of an infectious agent 

can be utilised to directly affect T cell expansion and 

activity against tumour in vivo.

Sustained antigen-specific anti-tumour recall 
response mediated by transfer of both genetically 
modified CD4+ T helper 1 cells and CD8+ T cells. 

This study describes a robust and reproducible 

method for generation of polarised CD4+ Th1 and 

Th2 cells transduced with a chimeric scFv receptor. 

Adoptive transfer of transduced Th1 or Th2 CD4+ 

cells in combination with transduced CD8+ T cells 

demonstrated an equivalent ability to reject primary 

tumour; however, mice treated with Th1 CD4+ 

and CD8+ T cells could more effectively inhibit a 

secondary tumour challenge. 

presentation highlights

Dr Phillip Darcy 
–  Keystone Symposia, Fairmont Banff Springs, 

Banff, Canada, March 2007 (Invited Speaker).

–  International Society for Cellular Therapy, Sydney, 

NSW, May 2007 (Invited Speaker).

Dr Michael Kershaw 
–  Keystone Symposia: Fairmont Banff Springs, 

Banff, Canada, March 2007 (Invited Speaker).

–  Mater Medical Research Institute 9th Annual DC 

Symposium, Brisbane, Qld, June 2007  

(Invited Speaker).

Sally Amos 
–  IgV Conference, Beechworth, Vic, October  

2007 (Speaker).

Hollie Pegram 
–  IgV Conference, Beechworth, Vic, October  

2007 (Speaker).

–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

prizes anD awarDs:

Dr Michael Kershaw 
–  Peter MacCallum Cancer Centre Junior Investigator 

Award 2006–09.

Maria Moeller 
–  The Cancer Council Victoria Postdoctoral Cancer 

Research Fellowship. 

–  Peter MacCallum Cancer Centre  

Postgraduate Medal.

–  One of 3 finalists for Cure Cancer Australia’s 

National Young Scientist of the Year Award.

–  Travel bursary to attend the 9th FIMSA Advanced 

Immunology Training Course and Workshop, Jeju 

Island, Korea, A$4,000.

Dr Michele Teng 
–  The Cancer Council Victoria Postdoctoral  

Cancer Research Fellowship, June 2007.

Sally Amos 
–  IgV conference, Beechworth, October 2007, 

Student Award.

Hollie Pegram 
–  IgV conference, Beechworth, October 2007, 

Student Award.

grants anD funDing

–  Susan G. Komen Breast Cancer Foundation Grant: 

$110,000 p.a., ‘Combining vaccines and adoptive 

T cell transfer for breast cancer immunotherapy’, 

2007–10.

–  National Breast Cancer Foundation and National 

Health and Medical Research Council Career 

Development Award: $85,000 p.a., ‘The 

development of effective immunotherapies for 

cancer’, 2004–08.

–  National Health and Medical Research Council 

Career Development Award: $85,500 p.a., 

‘Preclinical characterisation of gene-engineered T 

cells for immunotherapy of cancer’, 2004–08.

–  National Health and Medical Research Council 

Project Grant: $92,250 p.a., ‘Generating tumour-

specific dendritic cells for cancer therapy’, 

2007–09.

–  Cancer Council of Victoria Grant in Aid: $70,000 

p.a., ‘Immunotherapy of Lewis Y+ malignancy 

using genetically engineered T cells’, 2007–09.

–  Peter MacCallum Cancer Centre Junior Investigator 

Award: $100,000 p.a., 2006–09.

publications anD patents

Publications are listed at the end of the report and 

include references 195, 199, 281, 294, 296, 321, 322

See Patent application 1.

sustaineD antiGen-speCifiC anti-tuMour reCaLL response MeDiateD BY transfer of 
Both GenetiCaLLY MoDifieD CD4+ t heLper 1 CeLLs anD CD8+ t CeLLs.
Given that specific subsets of Th1 and Th2 CD4+ T cells have been demonstrated to play key roles in tumour rejection models, we assessed the contribution of 

either Th1 or Th2 CD4+ cell subtypes for redirected T cell immunotherapy. In this study, we developed a novel method involving retroviral transduction and in vitro 

T cell polarisation to generate gene-engineered mouse CD4+ 

Th1 and Th2 cells or Th intermediate (Thi) cells expressing 

an anti-erbB2-CD28- chimeric receptor. Gene-modified 

Th1 and Th2 polarised CD4+ cells were characterised by 

the preferential secretion of IFN-γ and IL-4, respectively, 

whereas Thi cells secreted both cytokines following receptor 

ligation. In adoptive transfer studies using an erbB2+ lung 

metastasis model, complete survival of mice was observed 

when transduced Th1, Th2 or Thi CD4+ cells were transferred 

in combination with an equivalent number of transduced 

CD8+ T cells. Tumour rejection was consistently associated 

with transduced T cells at the tumour site and interleukin-2 

secretion. However, the surviving mice treated with gene-

modified Th1 CD4+ cells were significantly more resistant 

to a subsequent challenge with a different erbB2+ tumour 

(4T1.2) implanted subcutaneously. This result correlated with 

both increased expansion of Th1 CD4+ and CD8+ T cells in 

the blood and a greater number of these cells localising to the 

tumour site following rechallenge. This study supports the use 

of gene-modified CD4+ Th1 and CD8+ T cells for mediating a 

sustained anti-tumour response and has important implications 

for translating this approach for cancer patients. 

Figure 1: Long-term surviving mice (>100 days post primary MDA-MB-435-erbB2 tumour inoculation) 
received a subcutaneous injection of 5 x 104 mouse mammary carcinoma 4T1.2-erbB2 cells and tumour tissue 
was removed and prepared for immunohistological analysis at days 13 and 22 after rechallenge. This data 
demonstrates increased level of staining of bothTh1 CD4+ cells and CD8+ T cells at the tumour site correlating 
with enhanced inhibition of secondary tumour. Representative fields of 5 sections analysed are shown. Original 
magnification x 400.

Th1 CD4+:CD8+ 

cells
Th2 CD4+:CD8+ 

cells
Thi CD4+:CD8+ 

cells
Tumour alone

D13

D22



Measurement of DNA copy number on chromosome 9 in several samples of mesothelioma. [Green is loss and red is gain.] 
Source: Dr Andrew Holloway, Cancer Genomics.

CanCer



GenoMiCs proGraM
using sophisticated high-throughput genomic technologies 
to improve our understanding of the biology of cancer.

2007 Peter Mac Foundation grants recipient Dr Andrew Hollaway researching ‘Modulars of inflammation in asbestos-induced malignant mesothelioma’.
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research overview

The Cancer Genetics laboratory uses an integrative 

genomics approach to investigate genes involved 

in breast and ovarian cancer, whereby data from 

several genome-wide array based platforms are 

combined to define more rapidly the critical 

cancer-causing genes. The laboratory has invested 

heavily in array based methods of analysing gene 

copy number, loss of heterozygosity (LOH), 

gene promoter hyper-methylation and microRNA 

expression. In particular, we have been a leader 

in applying ultra-high resolution SNP arrays, 

containing over 1.8 million probes, for the 

identification of highly informative micro-deletions 

and amplifications in primary cancer samples. 

This work has provided surprising insights into 

the somatic genetics of cancer that have not been 

observed previously and will prove very helpful in 

rapidly identifying novel cancer-associated genes. 

Candidate genes are under investigation for the 

presence of somatic alterations in primary breast 

and ovarian cancers. 

2007 research achievements

Identification of BRCAX. 

Germline mutations in BRCA1 and BRCA2 confer a 

high risk of breast cancer but many high-risk breast 

cancer families (referred to as BRCAx families) do 

not harbour mutations in either of these genes. This 

indicates that at least one more high penetrance 

breast cancer gene remains to be identified. We have 

been utilising ultra-high resolution LOH and copy 

number analysis of tumours from within BRCAx 

families to identify common regions of LOH. We 

have developed protocols to utilise DNA extracted 

from formalin-fixed paraffin-embedded tissues and 

have completed analysis of 65 BRCAx families. 

Data analysis is correlating common regions of loss 

within and between families. Analysis of several 

candidate genes has begun.

Identification of genetic alterations in cancer 
associated fibroblasts (CAFs). 

There is an emerging literature suggesting that 

fibroblasts surrounding epithelial malignancies 

may promote tumourigenicity and that this attribute 

is acquired through somatic mutation of genes 

in stroma cells. Previous studies suggesting that 

somatic alterations are very common in CAFs are 

potentially flawed, so we embarked on a definitive 

study using high resolution SNP arrays. Our 

analysis of CAFs and tumour epithelia from  

breast and ovarian cancers has shown convincingly 

that somatic alterations are extremely rare in  

CAFs and strongly refute the theory of stromal  

cell co-evolution. 

vBCrC CanCer GenetiCs
The major focus of the VBCRC Cancer Genetics laboratory is the 
identification of genes involved in predisposition, initiation and  
progression of breast and ovarian cancer.

researCh foCus
•  Integrated genomic analysis to identify genes involved in breast and 

ovarian carcinogenesis.
•  Genome-wide genome copy number analysis of breast ductal carcinoma 

in situ to identify markers of disease progression.
•  Identification of epigenetic and miRNA targets in primary ovarian cancer-

associated fibroblasts.
•  Identification of genes involved in breast cancer predisposition.

researCh personneL 
head 
Professor Ian Campbell

research fellow 
Dr Kylie Gorringe 

research assistants  
David Choong 
Anita Shridhar

postgraduate students 
Jennifer Bearfoot 

Joyce Lin 
Wen Qiu 
Manasa Ramakrishna 
Ella Thompson 
Louise Williams
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Role of microRNAs in ovarian cancer.

There is accumulating evidence that microRNAs 

may function like classical tumour suppressor 

genes but little is known about their mechanism of 

inactivation in cancer cells. Ten cancer-implicated 

microRNA genes were analysed for somatic 

mutations in 93 ovarian epithelial cancers and 

matching normal DNA. High-resolution melt 

analysis and direct sequencing revealed numerous 

germline base substitutions, deletions and insertions 

surrounding the mature microRNA sequences. 

Novel germline variants were detected but these 

were also found in the same proportion of non-

cancer control individuals, suggesting they do not 

represent ovarian cancer predisposing alleles. The 

absence of somatic mutations in any of the 

10 cancer implicated microRNAs in our large 

cohort of ovarian tumours suggests that this may 

be an uncommon mechanism of inactivation of 

microRNAs.

Promoter methylation arrays.

A common mechanism of inactivation of tumour 

suppressor genes is through methylation of CpG 

di-nucleotides located in 5’ regulatory regions of 

genes. We have developed methods for genome-

wide promoter methylation analysis utilising 

Methyl-DNA immunoprecipitation assays, in 

combination with hybridisation on the Affymetrix 

Human Promoter Arrays. 

presentation highlights

Assoc. Professor Ian Campbell 
–  The Royal College of Pathologists of Australasia, 

Pathology Update, Sydney, NSW, March 2007 

(Invited Speaker).

–  Queensland Institute of Medical Research, 

Brisbane, Qld, September 2007 (Invited Speaker).

–  Hanson Institute, Adelaide, SA, March 2007 

(Invited Speaker).

–  kConFab Annual Meeting, Couran Cove, Qld, 

August 2007 (Invited Speaker).

–  Australian Breast Cancer Conference, Melbourne, 

Vic, November 2007 (Invited Speaker).

–  Genomic Systems Symposium, Brisbane, Qld, 

June 2007 (Invited Speaker).

MoLeCuLar Basis of CarCinoMa 
proMotion BY CanCer assoCiateD 
fiBroBLasts.
Increasing evidence shows that the stromal cells surrounding cancer 

epithelial cells are not passive bystanders but instead might play a 

role in modifying tumour outgrowth. The molecular basis of this 

component of carcinoma etiology is controversial. Some studies 

have reported a high frequency of genetic aberrations in carcinoma-

associated fibroblasts (CAFs) whereas other studies have reported 

very low or zero mutation rates. Resolution of this contentious area 

is of critical importance in terms of understanding both the basic 

biology of cancer and the potential clinical implications of CAF 

somatic alterations. We undertook genome-wide copy number and loss 

of heterozygosity analysis of CAFs derived from breast and ovarian 

carcinomas using a 500K single nucleotide polymorphism (SNP) 

array platform. To ensure consistency with previous studies,  

we microdissected areas of stroma that were located within 5mm 

distance of the cancer epithelial compartment and microdissected 

areas were confirmed by two independent pathologists to contain a 

high proportion of fibroblast cells. As expected a high frequency  

of copy number changes and LOH was detected in each of the  

cancer epithelia. By contrast none of the breast CAF preparations 

showed any evidence of copy number gain or loss, or LOH on 

any chromosome (Fig. 1). Similarly, 24/25 of the ovarian CAF 

preparations showed a normal genomic profile. In addition to 

assessing for CN and LOH change, we also sought to validate the 

remarkably high frequency of somatic mutations in TP53 in breast 

CAFs reported by some groups. We sequenced exons 4 to 9 in all 

our breast CAFs but found no evidence of somatic mutations, again 

suggesting that the alterations reported to date are likely to be artefacts 

stemming from the use of limiting amounts of DNA extracted form 

formalin-fixed tumour tissue. Our data show conclusively that LOH 

and copy number alterations are extremely rare in CAFs and cannot  

be the basis of the carcinoma promoting phenotype.

Figure 1. Genome-wide copy number and LOH analysis plot of tumour epithelia (a) and CAF 
populations (b) from medullary breast cancer sample P5077 visualised using CNAG. DNA 
of epithelial and stromal cell components were independently analysed on 500K SNP arrays and the 
results were normalised to corresponding normal blood DNA. The purple line is a plot of a 20-SNP 
moving average of the log2 copy number ratios. The blue and red lines represent allele specific 
log2 copy numbers with a value of 0 being equivalent to 1 copy, while a value of -1 is equivalent 
to complete loss of the allele. Note the region of copy number neutral LOH on chromosome 3p in 
tumour P5077T (black arrow) as indicated by a near diploid copy number (purple line), while the 
allele specific copy number shows loss of one allele and a corresponding gain of the other allele.



26  Peter MacCallum Cancer Centre Research Report 2007 

–  Genomic Systems Symposium, Melbourne, Vic, 

June 2007 (Invited Speaker).

Dr Kylie Gorringe 
–  American Association for Cancer Research, 

Oncogenomics Conference, Arizona, USA, 

February 2007 (Invited Speaker).

Jennifer Bearfoot 
–  AOCS/kConFab Annual Conference. Couran 

Cove, Qld, August 2007 (Invited Speaker and 

awarded a Studentship).

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $392,500, ‘Genome-

wide SNP analysis of fibroblasts juxtaposed 

or distant from epithelial breast and ovarian 

tumours’, 2006–08. 

–  NHMRC Project Grant: $531,250, ‘Genome-

wide study of loss of heterozygosity using high 

density SNP arrays to identify breast cancer 

predisposition genes’, 2006–08. 

–  NHMRC Project Grant: $1,645,000, ‘A 

randomised Phase III study of radiation doses 

and fractionation schedules in non-low risk ductal 

carcinoma in situ (DCIS) of the breast’, 2007–11.

–  VBCRC Project Grant: $3.0 million, 

‘Identification of genes involved in predisposition, 

initiation and progression of breast and ovarian 

cancer’, 2005–09. 

publications anD patents

Publications are listed at the end of the report and 

include references 103, 104, 131, 166.

Figure 2: Examples of tissue microdissection from HandE stained sections. Figure 3: High Resolution Melting analysis of somatic alterations in the gene CHD5.

vBCrC CanCer GenetiCs
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research overview

Our focus is the molecular characterisation of key 

mutational events in ovarian cancer, particularly 

in selected clinical cohorts, such as women with 

primary or acquired chemotherapy resistance. This 

work is underpinned by an outstanding bioresource, 

the Australian Ovarian Cancer Study, allowing us 

to create the largest gene expression dataset for 

ovarian cancer to date. For example, current studies 

have revealed novel molecular subtypes of serous 

ovarian cancer. We are pursuing similar goals in 

gastric cancer, one of the three most common 

causes of cancer death in the world. The gastric 

cancer program is led by Associate Professor Alex 

Boussioutas, a specialist gastroenterologist and 

clinician–researcher.

Siah proteins function as ubiquitin E3 ligases 

and have been shown to bind to a wide range of 

potential substrates in in vitro assays. Research from 

our lab and collaborative studies have identified the 

mechanism of interaction of Siah with substrates, 

defined the 3D structure of the Siah substrate-

binding domain, generated germline mutant mice 

and demonstrated a striking role for Siah proteins 

in regulating HIF1a-mediated responses in hypoxic 

cells via targeting of PHD proteins for degradation. 

Current studies focus on Siah’s role in tumour 

angiogenesis and inflammation. We are developing 

small molecule inhibitors in collaboration with the 

Centre for Cancer Therapeutics (ICR, UK).

2007 research achievements

Identification of molecular subtypes of serous 
ovarian cancer.

We completed expression analysis of ~330 ovarian 

cancer samples (mainly serous invasive) using 

Affymetrix U1332.0+arrays, creating one of the 

largest expression data sets for ovarian cancer to 

date. Expression data identified four molecular 

subtypes of high-grade serous and endometrioid 

cancers, plus two smaller invasive subtypes 

reflective of borderline serous and low-grade 

endometrioid cancers. Among the high-grade 

subtypes, we observed a substantial impact of 

microenvironmental signals, with differences in 

reactive stromal and immune cell contribution. 

The reactive stromal response involves a cluster of 

genes that are tightly co-expressed in other cancer 

types, suggestive of a common mechanism eliciting 

a desmoplastic reaction. Patients with such tumours 

have a poor outcome, consistent with recent data 

in colorectal and pancreatic tumours. We also 

observe a novel molecular subtype of high-grade 

serous invasive cancers characterised by expression 

of developmental markers and associated with an 

extremely low inflammatory response.

CanCer GenetiCs anD GenoMiCs
Our laboratory focuses on the molecular characterisation of ovarian and 
gastric cancer and on understanding the role of the Siah E3 ligases in ras 
signalling and angiogenesis. 

researCh foCus 
•  Genomic characterisation of human ovarian and gastric cancer.
•  Coordination of the Australian Ovarian Cancer Study cohort.
•  Biochemical and functional characterisation of Siah E3 ligases.
•  Development of novel anti-angiogenic small molecules targeted to  

the Siah proteins.

researCh personneL
head 
Professor David Bowtell

research fellows 
Dr Michael Anglesio 
Dr Rita Bustill 
Dr Andrew Holloway 
Dr Colin House 
Dr Andreas Moeller 
Dr Richard Tothill 
 

senior research officers 
Dr Sian Fereday 
Dr Nadia Tranficante

research officer 
Dr Deborah Giles

research assistants 
Kathryn Alsop 
Leanne Bowes 
Yvette Curlis 
Samantha Cauberg 
Dileepa Diyagama 

Laura Galetta 
Joy Hendley 
Mira Liu 
Kylie Scott

postgraduate student 
Dariush Etemadmoghadam

honours student 
Christina Wong

research associate 
Dr Alex Boussioustas
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the austraLian ovarian CanCer stuDY Cohort
It has long been recognised that ovarian cancer is a histologically diverse disease and that the tumours range in degree of malignancy.

However, even when patients are matched for histology, stage and grade, clinical responses vary substantially, suggesting that major molecular differences are 

present in ovarian cancers that appear histologically similar. Microarray-based gene expression profiling of other cancers, such as breast cancer, has provided 

powerful insights into novel molecular subtypes that weren’t apparent histologically and which differed substantially in terms of patient survival. Because ovarian 

cancer is relatively uncommon, almost all previous microarray analyses of ovarian cancer have involved datasets of less than 100 samples, and frequently these have 

been histologically diverse, making it difficult to systematically identify novel molecular subtypes within a given histotype. 

Serous ovarian cancer accounts for about 60% to 70% of deaths from ovarian cancer. We therefore sought to systematically identify novel molecular subtypes 

of serous ovarian cancer and determine whether patients with these subtypes had different clinical outcomes. To provide the necessary clinical and biospecimen 

resources to perform large-scale molecular and genetic analysis of ovarian cancer, a collaborative network was created involving investigators at the Peter 

MacCallum Cancer Centre, Westmead Cancer Institute, the Queensland Institute for Medical Research and clinicians and researchers throughout Australia. 

Between 2002 and 2006, the Australian Ovarian Cancer Study (AOCS: see Fig. 1) recruited some 1,800 women with invasive or borderline ovarian cancer and has 

collected detailed clinical, dietary and epidemiological information and about 1,100 tumour biospecimens, creating one of the largest population-based ovarian 

cancer cohorts in the world. 

One of the first goals of our lab was to identify novel molecular subtypes of serous ovarian cancer. Fig. 2 shows that gene expression data from our ovarian cancer 

dataset is most accurately partitioned into 6 major subtypes, including 4 subtypes of high grade serous ovarian cancer. Women with different subtypes have 

distinctly different clinical outcomes. This work provides a foundation to understand the genetic drivers of the different molecular subtypes of serous ovarian cancer 

and is therefore a route to the development of improved therapies. 

Figure 2 Microarray heat map of the gene expression patterns for over 300 human ovarian cancer samples, providing an unprecedented view of the molecular landscape of this disease.

Figure 1: The Australian Ovarian Cancer Study – distribution of participating organisations, 
clinicians and researchers throughout Australia.

Figure 3: The molecular structure of the Siah dimer 
with bound inhibitory peptides. The peptide binds 
to an important recognition site that our group is 
targeting for anti-cancer drug discovery.
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CyclinE1 amplification of associated with 
primary platinum resistance.

Approximately 20% of women with serous 

ovarian cancer either progress on primary 

treatment or relapse within six months of the end 

of chemotherapy. We selected a nested cohort 

within the expression study to focus on the 

issue of primary treatment resistance to first line 

(platinum/taxane) therapy. Patients were carefully 

matched for stage, grade, histology, and surgical 

debulking status but differed markedly in their 

response to treatment, progression-free survival 

and overall survival. Tumours from these patients 

were evaluated by expression profiling and also for 

DNA copy number changes using Affymetrix SNP 

arrays. In addition, we performed a head-to-head 

comparison of the DNA copy number of several 

other genes previously reported to be associated 

with response, PFS and/or survival. We found 

a number of regions and genes associated with 

response, but the most striking association was with 

cyclin E amplification. Patients with high-level 

amplification had a uniformly poor outcome, and 

as expected such samples showed over-expression 

of cell cycle markers. A subset of patients was 

identified with normal cyclin E levels but who had 

relatively resistant disease. These patients showed 

over-expression of ECM and ECM-remodelling 

genes, consistent with our observation that stromal 

reaction is associated with poor clinical outcome. 

Inhibition of Siah function attenuates the growth 
of breast cancer.

Tumour hypoxia induces the up-regulation of Hif-

1alpha, which in turn induces the expression of 

genes including VEGF to recruit new blood vessel 

outgrowth, enabling tumour growth and metastasis. 

The hydroxylation of Hif-1alpha by PHD proteins 

during normoxia serves as a recognition motif for its 

proteasomal degradation. However, under hypoxic 

conditions, hydroxylation is inhibited and, 

furthermore, PHD proteins are themselves poly-

ubiquitylated and degraded by Siah ubiqiuitin 

ligases. We have found that inhibition of the 

interaction between Siah and PHD proteins 

using a peptide derived from a Drosophila 

protein interferes with the PHD degradation. 

Also, cells stably expressing the inhibitor display 

reduced up-regulation of Hif-1alpha protein 

levels and Hif-1 mediated gene expression under 

hypoxia. In a syngeneic mouse model of breast 

cancer the inhibitor reduced tumour growth and 

neoangiogenesis and prolonged survival of the 

mice. These experiments provide proof-of-principle 

that Siah proteins, so far the most upstream 

component of the hypoxia pathway identified, are 

viable drug targets for anti-tumour therapies.  

(See Fig. 3.)

presentation highlights

Professor David Bowtell 
–  4th Indo-Australia Australian Biotechnology 

Conference, Brisbane, Qld, May 2007  

(Invited Speaker).

–  European Commission Grant Review Committee, 

Brussels, June 2007 (Invited Speaker).

–  Microarray and Gene Expression Data Society 

(MGED) and Australasian Microarray and 

Associated Technologies Association (AMATA) 

Meeting, Brisbane, Qld, September 2007  

(Invited Speaker).

–  International Cancer Genomics Consortium 

Strategy Meeting, Toronto, Canada, October 2007 

(Invited Speaker).

–  Westmead Millennium Institute (WMI), Sydney, 

NSW, October 2007 (Invited Speaker).

–  European Society of Gynaecological Oncology 

(EGSO), Berlin, Germany, October 2007  

(Invited Speaker).

–  34th Annual Scientific Meeting Clinical 

Oncological Society of Australia, Adelaide, SA, 

November 2007 (Invited Speaker).

Dr Richard Tothill 
–  Combined Meeting of kConFab, The Australian 

Ovarian Cancer Study and the Family Cancer 

Clinics of Australia and New Zealand, Couran 

Cove Island Resort, Qld, 2007 (Invited Speaker).

–  Helene Harris Memorial Trust Biennial 

International Forum on Ovarian Cancer, Lake 

Como, Italy, 2007 (Invited Speaker as  

Travelling Fellow). 

Dr Andrew Holloway 
–  National Research Centre for Asbestos Related 

Diseases, Annual Scientific Meeting, Perth, WA, 

October 2007 (Invited Speaker).

Dr Alex Boussioutas 
–  Australian Liver Association Meeting, Hunter 

Valley, NSW, 2007 (Invited Speaker).

prizes anD awarDs

Dr Andreas Moeller 
–  Harold Mitchell Foundation Travel Fellowship.

Dr Alex Boussioutas 
–  2006 GESA (Gastroenterology Society of 

Australasia) Grant-In-Aid for overseas extended 

study leave, Cambridge University, UK.

Dr Richard Tothill 
–  Travelling Fellowship, Helene Harris Memorial 

Trust Biennial International Forum on Ovarian 

Cancer, Lake Como, Italy, 2007.

Christina Wong 
–  2007 Nicole Lundie Undergraduate Student Prize.

grants anD funDing

National Health and Medical Research Council 

(NHMRC) Project Grant: 

–  NHMRC Project Grant: $830,000, ‘Molecular 

Epidemiology of Ovarian Cancer: The Australian 

Ovarian Cancer Study National Clinical Follow-

Up Core’, 2006–10.

–  NHMRC Project Grant: $535,500, ‘Molecular 

markers of the progression of intestinal 

metaplasia to gastric cancer’, 2007–09.

–  NHMRC Project Grant: $496,500, ‘Role of Siah 

proteins in inflammation and cancer’, 2006–08.

–  NHMRC Project Grant: $432,500, ‘Combined 

Expression Analysis and SNP-based measurement 

of copy no variation in Ovarian Cancer’, 2006–08.

–  NHMRC Enabling Grant: $1,000,000, ‘AOCS 

A Multi-disciplinary Ovarian Resource for the 

Genomics Area’, 2006–10.

–  NHMRC Project grant: $417,000, ‘Molecular 

characterisation of malignant mesothelioma’, 

2005–07.

–  NHMRC Strategic Initiative Grant: $398,000, 

‘An integrated analysis of gene expression 

and chromosome copy number in malignant 

mesothelioma’, 2007–09.

–  Peter Mac Foundation Grant: $51,450, 

‘Modulators of inflammation in asbestos-induced 

malignant mesothelioma’, 2007–08.

–  Peter Mac Foundation Grant: $192,000, ‘BRCA1 

and BRCA2 genotyping of the AOCS’, 2007–09.

publications anD patents

Publications are listed at the end of the report and 

include references 11, 76, 94, 130, 158, 172, 237, 298, 311.

See Patent application 2.

CanCer GenetiCs anD GenoMiCs
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research overview

The laboratory has a long-standing interest in 

the role of the Phosphoinositide 3-kinase (PI3-

kinase) signalling pathway in the development and 

progression of human tumours. In collaboration 

with the Cancer Genetics Laboratory we previously 

reported a high frequency of somatic mutations in 

the PI3-kinase gene, PIK3CA, in breast, ovarian 

and colon cancers. Current projects are aimed at 

understanding the significance of these mutations, 

which in turn will help us identify novel markers  

for diagnosis, prognosis and early detection of  

cancer and enable a rational approach to the design 

of new anti-cancer therapies.

Another of the lab’s interests is Barrett’s oesophagus 

which is a metaplastic, premalignant abnormality 

that gives patients a >100-fold greater risk of 

developing oesophageal adenocarcinoma. The group 

has developed novel cell culture systems that allow 

the layered structure of the normal oesophageal 

epithelium to be reproduced in the laboratory. We can 

use these models to better understand the molecular 

and cellular processes involved in the development 

of Barrett’s Oesophagus and ultimately contribute 

to designing strategies for the management and 

treatment of Barrett’s Oesophagus and the prediction 

and/or prevention of the progression of this condition 

to oesophageal adenocarcinoma.

The group’s other major interest is using cDNA 

microarrays to profile the gene expression patterns of 

oesophageal and rectal tumours, correlating these to 

patients’ response to treatment and determining if the 

gene expression patterns can be used to predict their 

clinical response to chemo-radiotherapy. 

2007 research achievements

Generation of a novel mouse model with an 
inducible ‘knock-in’ of a common tumour-
associated mutation into the gene coding for the 
catalytic subunit of PI3-kinase (PIK3CA). 

A Cre recombinase (Cre)-inducible ‘knock-in’ 

mutant mouse has been generated in which we can 

induce the expression of the most common 

tumour-associated PIK3CA mutation, PIK3CAH1047R. 

Prior to Cre-mediated recombination the wild-type 

exon 20 is normally expressed, while the introduction 

of Cre replaces the wild-type exon 20 with a 

duplicate exon encoding the PIK3CAH1047R mutation. 

We have prepared murine embryonic fibroblasts 

(MEFs) from these mice and confirmed that the 

introduction of Cre results in the deletion of the 

wild-type exon 20 and insertion of the mutated exon 

in its place. The advantage of our ‘exon-switch’ strategy 

is that the mutation is inserted into the endogenous 

gene and thus the mutant allele will be expressed 

only in the same cells, and at the same levels, as the 

wild-type gene. The ability to target the expression 

of the mutant to specific tissues and developmental 

stages makes this mouse a powerful model for 

studying the role of PIK3CA mutations in cancer.

Development of novel 3-D cell culture methods 
with which to model (and manipulate) the growth 
and differentiation of the human oesophageal 
epithelium. (In collaboration with Pritinder Kaur 
Epithelial Stem Cell Biology Laboratory.)

A novel three-dimensional in vivo transplant culture 

system has been developed for growing primary 

oesophageal epithelial cells isolated from human 

tissue samples. This allows us to study processes that 

surGiCaL onCoLoGY
The Surgical Oncology laboratory uses molecular and cellular approaches 
to understand the development and progression of gastrointestinal cancers 
and to identify new treatments. 

researCh foCus
•  PI3-kinase signalling pathway.
•  Barrett’s Oesophagus.

researCh personneL 
head 
Assoc. Professor  
Wayne Phillips

research officers 
Dr Danielle Greenawalt 
Dr Anjali Tikoo 

research assistants 
Karen Montgomery 
Sarah Sawyer

postgraduate student 
Dr Mirette Saad

advanced medical  
science students 
Universitas Indonesia: 
Jellyca Anton (2007–08) 
Aurora Hutagalung (2006–07) 
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could not previously be examined in human cells. 

Cells grown in this model form a multilayered, 

stratified epithelium which recapitulates many of 

the structural and histological features of the normal 

oesophageal epithelium. This unique culture system 

will allow us to model (and manipulate) the growth 

and differentiation of human oesophageal cells, 

enabling us to study the processes involved  

in the development of the normal oesophageal 

epithelium and the mechanisms underlying 

pathogenic processes such as Barrett’s metaplasia  

or tumourigenesis.

Demonstration that gene expression profiling  
can be used to predict response to neoadjuvant 
chemo-radiotherapy in patients with squamous 
cell carcinoma of the oesophagus.

We have used microarray technology to profile the 

gene expression patterns of oesophageal tumours 

and correlated the results with patients’ response to 

treatment. This work has established that gene 

expression profiles can be used to predict response 

to neoadjuvant chemo-radiotherapy with the 

potential to improve treatment planning and patient 

outcome in squamous cell carcinoma of the 

oesophagus (SCC). Interestingly, unlike SCC,  

a positive prediction profile was not obtained for 

adenocarcinoma, highlighting the fact that SCC  

and adenocarcinoma are distinct diseases.  

For clinical sarcoma research see pages 108–9

presentation highlights

Assoc. Professor Wayne Phillips 
–  Montiefore Medical Centre, New York, USA, 

February 2007 (Invited Speaker).

–  Phosphoinositide Interest Forum, Sydney, NSW, 

September 2007 (Invited Speaker). 

–  5th Annual Meeting of the Australasian 

Biospecimen Network, Melbourne, Vic, October 

2007 (Discussion Leader).

–  Western Australian Institute for Medical Research, 

Perth, WA, October 2007 (Invited Speaker).

–  The 5th Anniversary Congress of International 

Drug Discovery, Science and Technology, Xi’an, 

China, November 2007 (Invited Speaker).

–  Institute for Molecular and Cellular Biology, 

Singapore, December 2007 (Invited Speaker). 

–  Institute of Pathology, Delhi, India, December 2007 

(Invited Speaker).

–  34th Annual National Conference of the 

Association of Clinical Biochemists of India, 

Delhi, India, December 2007 (Invited Speaker).

Dr Mirette Saad 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

prizes anD awarDs

Dr Mirette Saad 
–  David B. Rosenthal Postgraduate Scholarship 

(Melbourne University) 2007.

–  Egyptian Government International Postgraduate 

Research Scholarship 2007.

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $380,000, ‘The use of 

gene expression profiles to predict the response to 

chemoradiotherapy in patients with oesophageal 

cancer’, 2005–07.

–  NHMRC Project Grant: $542,750, ‘Biological 

and clinical characterisation of human 

phosphatidylinositide 3-kinase mutations’, 

2006–08.

–  NHMRC Project Grant: $277,500, ‘In vivo models 

for understanding the cellular and molecular 

pathogenesis of Barrett’s oesophagus’, 2006–08.

publications anD patents

Publications are listed at the end of the report and 

include references 47, 74, 106, 155. 

Figure 3: Sequencing data confirming the Cre-recombinase 
mediated knock-in of the mutated exon 20 into the endogenous 
PIK3CA gene in our mutant mouse model.

PIK3CA Mutations: preparation anD anaLYsis of 
reCoMBinant proteins 
Phosphoinositide 3-kinases (PI3Ks) are a ubiquitous family of lipid kinases that catalyse 

the phosphorylation of phosphatidylinositides at the 3 position of the inositol ring. The 

class 1a PI3Ks exist as a heterodimer consisting of a 85 kDa regulatory sub-unit (p85) 

and a 110 kDa catalytic sub-unit (p110) and are activated by receptor tyrosine kinases. 

The lipid products of PI3Ks activate a variety of downstream targets that regulate a wide 

range of important cellular processes, including cell proliferation, migration and survival. 

We, and others, have previously identified somatic mutations in PIK3CA, the gene coding 

for the p110∞ subunit of PI3K, in a number of common human tumours, including breast 

and colorectal cancers. These mutations are all single amino acid substitutions, with over 

85% occurring in two ‘hot spots’ located in exons 9 and 20, and are assumed to increase 

the enzymatic activity of the PI3K protein. To investigate this we have, in collaboration 

with Dr Meredith Layton, Ludwig Institute for Cancer Research, Melbourne, prepared 

recombinant proteins expressing the two main PI3K mutations. We used a baculovirus 

system to express human wild-type and mutant p110∞ proteins, together with wild-

type p85∞, in Sf9 insect cells and purified the resultant heterodimeric p85∞/p110∞ 

complexes using affinity, ion exchange and size exclusion chromatography. In vitro lipid 

kinase assays using PI as a substrate showed that both the E545K and H1047R mutations 

significantly higher lipid kinase activity than in wild-type. Kinetic data demonstrated that 

this is due to an increase in reaction rate (V
max

). Interestingly, the affinity for ATP (K
m
) 

was not significantly different from that of the wild-type protein. We concluded that the 

common somatic mutations observed in the PIK3CA gene result in a PI3K protein with 

increased intrinsic lipid kinase activity. 

Figure 2: Supervised clustering of oesophageal tumour 
samples using the genes selected by a machine learning 
program as most predictive of response to chemo-
radiotherapy (orange, responders; blue, non-responders). 

Figure 1: In vitro lipid kinase activity of wild-type (wt), 
E545K or H1047R p110∞/p85∞ recombinant proteins using 
phosphatidylinositol as a substrate (mean ±SEM, n=10). 
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research overview

Our laboratory is focused on studying sarcoma. Our 

approach is to combine high-throughput molecular 

and functional genetics with cell and animal biology 

approaches to elucidate gene function. We currently 

have specific interests in epigenetic patterning 

during osteoblast development and malignant 

transformation in osteosarcoma. In liposarcoma, 

we are studying the role of high-level amplification 

in driving carcinogenesis. In translational research, 

we are establishing a population-based germline 

research resource in adult-onset sarcoma, as well as 

innovative clinical studies into sarcoma.

2007 research achievements

The role of WIF1 in osteosarcoma.
We identified a novel tumour suppressor in 

osteosarcoma, Wif1. The canonical Wnt pathway 

is critical for normal bone development, while 

aberrant WNT pathway signalling is a common 

event in many cancers. We identified Wnt 

inhibitory factor-1 (WIF1), a secreted inhibitor of 

the canonical Wnt pathway, in a high-throughput 

screen for recurrently methylated genes in human 

osteosarcomas. Ectopic expression of WIF1 

in vitro or treatment with recombinant WIF1 

protein suppresses growth of osteosarcoma cell 

lines. WIF1 is associated with and is found to be 

required for osteoblast differentiation. Although 

not rate-limiting for normal development in 

vivo, WIF1 is highly expressed in the developing 

skeleton, and mice lacking WIF1 demonstrate 

increased susceptibility to radiation-induced 

osteosarcomas. We conclude that WIF1 contributes 

to osteoblast differentiation, is subject to functional 

compensation during skeletal development in 

vivo, and functions as an epigenetically silenced 

tumour suppressor gene in human osteosarcomas. 

The results from our studies represent a significant 

step forward in understanding the role of WIF1 in 

bone development and tumourigenesis. Secreted 

inhibitors have therapeutic potential, and our 

hope is that these studies may eventually lead to 

the rational design of WIF1 mimetic agents to 

specifically inhibit tumour growth.

Hypoxia and radiotherapy in resectable soft-
tissue sarcoma.
We have undertaken an innovative two-part clinical 

trial in soft-tissue sarcomas (STS). In the first part, 

we identified the incidence and clinical significance 

of hypoxia in STS, and in particular how it affects 

sensitivity of STS to ionising radiation. In the 

second part, we will be undertaking a study using 

an anti-angiogenic agent to increase the sensitivity 

of STS to pre-operative radiotherapy.

Australian Sarcoma Study Group (ASSG).
With funding from the Commonwealth Initiative 

Support for Cancer Clinical Trials program and 
under the auspices of Clinical Oncology Society of 
Australia, we successfully established the ASSG, 

sarCoMa GenoMiCs anD GenetiCs
The Sarcoma Genomics and Genetics laboratory undertakes translational 
research into the inherited and somatic genetic causes of sarcoma. Our 
research program is founded on the Australasian Sarcoma Study Group 
(ASSG), a national cooperative research group which acts as a conduit for 
early phase clinical research arising from basic discoveries. 

researCh foCus
•  High-throughput somatic and germline screening for sarcoma genes. 
•  In-depth biologic analyses on candidate genes.
•  Translation of basic research discoveries into clinical practice.
•  Developing a collaborative research infrastructure nationally and 

internationally to undertake basic, translational and clinical research  
into sarcomas.

researCh personneL
head 
Assoc. Professor David 
Thomas

research fellow 
Dr Maya Kansara

research assistant 
Dale Garsed

postgraduate students 
Nick Fleming 
Dr Ken Khamly 
Genni Newnham 
 

honours student 
Huei-San Leong
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Australia’s first national cooperative research group 
focused on sarcomas. The broad aim of the ASSG is 
to improve outcomes for sarcoma and related 
tumours in the Australian community by undertaking 
outstanding international basic, translational, 
clinical and supportive care research. The specific 
objectives of the ASSG are to: establish a national, 
integrated clinical database and biospecimen bank 
supporting research; develop a collaborative network 
of specialist sarcoma units conducting research; 
foster an emphasis on translational research between 
bench and bedside; build specific bridges between 
paediatric and adult sarcoma communities; identify 
opportunities for young clinicians and scientists to 
undertake research; increase capacity by developing 
partnerships between the scientific, clinical and 
wider community; and undertake ethically sound 
and academically rigorous research in collaboration 
with the pharmaceutical industry. The strategic 
principles that underpin the ASSG aims, goals and 
objectives include developing and cultivating a 
deep and enduring commitment to all aspects of 
sarcoma research, care and education; building 
an understanding of sarcoma care that spans the 
spectrum from childhood to adult disease; leading a 
global research collaborative that translates our 
strengths in basic research into early phase clinical 
trials; investing in the infrastructure that builds basic 
and clinical research capacity and capability; and 
advocating for the wider community by sustained 
dialogue with government and philanthropic bodies 
that focuses on greater awareness and support for  
a national sarcoma research program. For clinical 
sarcoma research, see pages 108–9.

presentation highlights

Assoc. Professor David Thomas 
–  Peter Mac Cancer Biology Seminar Series 

Melbourne, Vic, 2007 (Speaker).

–  Cancer Australia/COSA AYA Cancer Forum, 

Sydney, NSW, 2007 (Speaker). 

–  Diamantina Institute Seminar Series Brisbane, 

Qld, 2007 (Speaker). 

–  RANZCR College Annual Meeting, Melbourne, 

Vic, 2007 (Speaker). 

–  AMGEN Oncology Board Meeting, Los Angeles, 

USA, April 2007 (Speaker). 

–  Medical Oncology Group of Australia, 

Melbourne, Vic, September 2007 (Speaker). 

–  Australian Sarcoma Group Annual Meeting, 

Brisbane, Qld, October 2007 (Speaker). 

–  COSA Annual Meeting, Adelaide, SA, November 

2007 (Speaker). 

–  Connective Tissue Oncology Society, Seattle, 

USA, November 2007 (Speaker).

–  Runx Meeting, Singapore, August 2007 

(Speaker).

–  Skeletal Complications of Malignancy, 

Philadelphia, USA, October 2007 (Speaker).

–  Fertility Society of Australia, Hobart, Tas, 

October 2007 (Speaker). 

–  International Grand Rounds Peter Mac-Kimmel 

Cancer Centre, Melbourne, Vic, 2007 (Speaker).

prizes anD awarDs

Assoc. Professor David Thomas 
–  National Health and Medical Research Council 

(NHMRC) RD Wright Fellowship, 2003–07.

–  Victorian Cancer Agency, Clinical Researcher 

Fellowship, 2007–09.

grants anD funDing

Assoc. Professor David Thomas 
–  Cancer Australia: $220,000, Australian Sarcoma 

Study Group (ASSG), 2007.

–  NHMRC Project Grant: $450,000, ‘An in vivo 

model for targeted drug development’, 2005–07.

–  NHMRC RD Wright Fellowship, $417,500, 

2003–07.

–  Cancer Council Victoria: $210,000, ‘The Role of 

WIF1 in osteosarcoma’, 2007–09.

–  Pfizer Investigator Initiated Grant scheme: 

‘Neoadjuvant sunitnib and radiotherapy in 

resectable soft-tissue sarcoma’, 2007–09.

–  Victorian Cancer Agency: $450,000, Clinical 

Researcher Fellowship, 2007–09.

publications anD patents

Publications are listed at the end of the report and 

include references 36, 88, 136, 283. 

internationaL phase 2 stuDY DeMonstratinG the aCtivitY of a MonoCLonaL antiBoDY 
to rankL in Giant CeLL tuMour of Bone
Our involvement in this study was founded on molecular profiling studies undertaken by our 

laboratory in 2005. Giant cell tumour (GCT) of bone is a rare, benign, locally aggressive 

osteolytic neoplasm expressing RANKL, a key mediator of osteoclast formation, function 

and survival. This study is a single-arm study of patients with advanced or unresectable 

GCT treated with denosumab, a fully human monoclonal antibody against RANKL. Patients 

received subcutaneous injections of denosumab 120 mg monthly with loading doses on 

days 8 and 15 of month 1. The primary endpoint was tumour response (i.e, elimination of 

90% of giant cells or no radiographic progression of the target lesion at week 25). To date, 

25 patients have enrolled. Fifteen patients were evaluable for efficacy analysis because of 

available pre- and post-treatment histology or radiology assessments. The tumour response 

rate was 87% (95% CI: 60%–98%). Investigators reported that 9 patients experienced clinical 

benefit and 3 had bone repair. No treatment-related serious AEs or deaths and no neutralising 

antidenosumab antibodies were reported. 

We concluded that, in this analysis, 87% of patients with recurrent or unresectable GCT 

responded to denosumab treatment. Denosumab represents a major advance in the treatment 

of GCT of bone.
Figure 1: Combined positron emission tomography (PET) and CT 
demonstrating response of giant cell tumour of bone following 10 weeks 
of treatment with denosumab. Top panels represent CT images. Bottom 
images represent combined PET/CT. Right panels represent effect of 
treatment. Note reduction in PET activity in tumour, and evidence of new 
bone formation.

Figure 2: Small animal positron emission tomography (PET) and CT scanning of 
an innovative new model for mouse osteosarcoma. The left panel demonstrates an 
osteoblastic lesion on CT within the lumbar spine. The right panels demonstrate PET 
detection of the same tumour using 18-fluorine as a marker of osteoblastic activity.
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research overview

In 1997, kConFab, with the help of the Family 

Cancer centres in Australia and New Zealand, began 

enrolling families with a strong history of breast 

and breast/ovarian cancer. Genetic, epidemiological, 

medical and psychosocial data collected from 

these families by kConFab nurses and researchers 

are stored in a de-identified fashion in a central 

relational database. Biospecimens collected from 

family members are used to characterise germline 

mutations in predisposing genes such as BRCA1 and 

BRCA2 and to search for new genes that are also 

involved in the development of breast and ovarian 

cancer. kConFab has accumulated data on more 

than 1,400 multigenerational, multicase kindreds.

kConFab itself is not a research organisation in 

the usual sense, but rather provides a resource 

upon which researchers can draw. The aims of the 

consortium are to make data and biospecimens 

widely available to researchers for use in peer-

reviewed, ethically approved funded research projects 

on familial aspects of breast cancer. At present, 

kConFab is supplying biological specimens and 

data to more than 75 research projects worldwide.

2007 research achievements

 Common breast cancer-predisposition alleles are 
associated with breast cancer risk in BRCA1 and 
BRCA2 mutation carriers.

We have known for many years about the two major 

breast cancer genes – BRCA1 and BRCA2. About 

30% of families with many cases of breast and 

ovarian cancer carry mutations in one or the other 

of these genes. But what causes cancer in the rest 

of the families? kConFab with other international 

collaborators has been searching the human genome 

for genes that were not as powerful as BRCA1 or 

BRCA2 but could nevertheless contribute to cancer. 

Because of knowledge and techniques that have 

come from the Human Genome Project, we could 

compare the genomes of cancer patients with those 

of people without cancer, identifying many genes 

that were different in the two groups. 

Further work showed that these genes individually 

carry only a small risk of breast cancer, and that the 

risks add up and become very significant in women 

who inherit changes in several of these genes. 

Some of these genes have been known for years 

but until now were not suspected of being involved 

in familial breast cancer. Because they each 

contribute only a relatively small risk of disease, 

they are known as ‘polygenes’ and have individual 

names such as FGFR2, TNRC9, MAP3K1, LSP1 

and CASP8. Researchers in kConFab who are part 

of this international research investigation are 

planning experiments to the biological and clinical 

implication of changes in these new polygenes. 

It is hoped that findings of this research will 

contribute to the development of a test to identify 

women in the population at the highest risk of 

kConfaB
kConFab brings together geneticists, clinicians, surgeons, genetic 
counsellors, psychosocial researchers, pathologists and epidemiologists 
from all over Australia and New Zealand. They believe the causes and 
consequences of familial predisposition to breast and ovarian cancer can 
be understood only by a national effort at both the basic and clinical levels.

researCh foCus
•  Germline screening for the known genes such as BRCA1 and BRCA2 

implicated in the causation of breast and ovarian cancer, and a gene 
discovery search for new cancer susceptibility genes.

•  To develop predictive risk models to determine which mutation carriers 
are at risk of developing breast or ovarian cancer and at what age.

•  Translation of basic research discoveries into clinical practice such  
as new targeted therapies like the PARPi inhibitors.

•  To develop a resource to promote collaborative basic, translational  
and clinical research into familial breast and ovarian cancer.

researCh personneL
head 
Professor Joe Sambrook

research manager 
Heather Thorne

research assistants 
Kirsty Baron 
Lana Djandjgava 
Danni Surace 
Dr Amber Willems 
Lynda Williams 
 

Data manager 
Eveline Niedermayre
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 Loss of heteroZYGositY at the BRCA2 LoCus DeteCteD BY MLpa is CoMMon in prostate 
CanCers froM Men with a GerMLine BRCA2 Mutation.
Our research work has found a new risk factor in the development of prostate cancer. Prostate cancer risk is increased for men carrying a pathogenic germline 

mutation in BRCA2. Our primary aim was to test for loss of heterozygosity (LOH) at the locus of the mutation in prostate cancers from men who carry a pathogenic 

germline mutation in BRCA1 or BRCA2, and to assess clinical and pathological features of these tumours. We examined LOH at the BRCA1 and BRCA2 genes of 

DNA from microdissected tumour. LOH at BRCA2 was observed in 10/14 tumours from BRCA2 mutation carriers (71%), while no LOH at BRCA1 was observed 

in four tumours from BRCA1 mutation carriers (p=0.02). Under the assumption that LOH occurs only because the cancer was caused by the germline mutation, 

carriers of BRCA2 mutations are at a 3.5-fold (95% CI 1.8–12) increased risk of prostate cancer. These observations are consistent with the idea that BRCA2, but 

not BRCA1, is a tumour suppressor of prostate cancer. 

This is the first study to demonstrate LOH in prostate tumours of known BRCA2 pathogenic mutation carriers at the specific mutation locus. While other studies 

have demonstrated that LOH is common in prostate tumours from known BRCA2 mutation carriers, microsatellite markers mapped to the BRCA2 region on 

chromosome 13q were used (9, 28–30). We found that 

LOH occurs frequently at the BRCA2 locus with loss 

of the wild-type allele. It is important to note that, 

although prostate cancer is a common disease, the 

relative risk conferred by being a BRCA2 mutation 

carrier does not appear to be as extreme as it is for 

breast and ovarian cancers. This study demonstrates 

the potential importance of enquiring about the family 

cancer history of men with prostate cancer in families 

with multiple cases of breast and/or ovarian cancer, 

or even unselected cases of very early-onset breast 

cancer. This may lead to the identification of families in 

which BRCA2 mutations are segregating with prostate 

disease. A larger data set and a clinic follow-up will also 

contribute to understanding the prognosis and survival 

outcomes for carriers of a pathogenic BRCA2 mutation. 

Future research, such as the recently established IMPACT 

study that is recruiting men with no previous diagnosis 

of prostate cancer, may provide evidence to support 

screening advice and optimal clinical management to 

help reduce the burden of prostate cancer. 

breast cancer (regardless of their family history) 

and offer more intensive screening for early 

detection of breast tumours. 

[Reference: Easton, D.F., kConFab et al., (2007)  

A genome-wide association study identifies 

multiple novel breast cancer susceptibility loci. 

Nature 447(7148): 1087–93.]

 Clinical classification of BRCA1 and BRCA2 
DNA sequence variants: the value of cytokeratin 
profiles and evolutionary analysis – a report 
from the kConFab Investigators.

Rare missense substitutions and in-frame deletions 

of BRCA1 and BRCA2 genes present a challenge 

for genetic counselling of individuals carrying 

such unclassified variants. We assessed the 

value of tumour immunohistochemical markers 

in conjunction with genetic and evolutionary 

approaches for investigating the clinical significance 

of unclassified variants. Variant classification was 

considerably improved by analysis of estrogen 

receptor, cytokeratin 5/6, and cytokeratin 14 tumour 

expression, and use of updated methods estimating 

the clinical relevance of amino acid evolutionary 

conservation and position. These methodologies 

may assist genetic counselling of individuals with 

unclassified sequence variants.

presentation highlights

Dr Amber Willems 

–  kConFab Conference, Couran Cove, Qld, August 

2007 (Invited Speaker).

Heather Thorne 
–  Third International Breast Cancer Symposium, 

Cremona, Italy, September 2007 (Invited Speaker).

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $6.55 million, 

kConFab: ‘A national consortium for research into 

families at high risk of breast cancer’, 2003–07.

–  Cancer Council Victoria: kConFab: ‘A national 

consortium for research into families at high 

risk of breast cancer’, $70,000 2007; $70,000, 

2007–08; $58,000, 2007.

–  NHMRC Enabling Grant: $500,000, ‘kConFab, 

the national consortium for research into familial 

breast cancer’, 2007.

–  NBCF Enabling Grant: $243,000, ‘kConFab, the 

national consortium for research into familial 

breast cancer’, 2007.

publications anD patents

Publications are listed at the end of the report and 

include references 5, 44, 45, 76, 103, 171, 174, 188, 217.

Figure 1: Sequencing profile for prostate cancer tumour specimen. The two panels represent the sequencing profiles 
for a kConFab patient who carries the BRCA2 767_768 ins AT pathogenic mutation, but who does not display loss of 
heterozygosity at this locus. Left, DNA extracted from a blood sample – heterozygous for the mutation; Right, DNA extracted 
from the prostate tumour sample – heterozygous for the mutation. The text above the electropherogram indicates the 
position of the AT nucleotide insertion (coloured text) within the wild-type BRCA2 DNA sequence (GenBank U43746).
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research overview

Since 2001, the NHMRC has provided funding 

to undertake follow-up of the kConFab cohort. 

Participants are followed up every three years and 

data are collected using a self-report questionnaire 

that collects information on any new cancers that 

have occurred, any change to the family history, 

uptake of risk reduction surgery, chemopreventive 

agents and cancer screening, use of exogenous 

hormones, reproductive factors, exercise and use 

of cigarettes, alcohol, and complementary and 

alternative therapies. Clinical details and pathology 

reports are sought for new cancers and pathology 

and operative reports collected for risk-reducing 

surgery. The follow-up project works closely with 

the kConFab core but is a separately funded entity. 

2007 research achievements

Overscreening with mammography is common 
in mutation negative women from families that 
carry a BRCA1 or BRCA2 mutation.

Women from families with a mutation in BRCA1 

or BRCA2 are considered at high risk for the 

development of breast cancer unless they themselves 

are found not to harbour the family mutation, in 

which case they are generally considered to be at only 

average risk for breast cancer. We have shown that 

approximately 50% of such mutation negative women 

at average risk overscreen with mammography up 

to three years after learning their mutation negative 

result. The reasons for this are uncertain and are 

the subject of further research, but these results 

suggest that such women may require an approach 

to mutation result disclosure, counselling and 

follow-up that is different from the one currently 

being used.

Most male BRCA1 and BRCA2 mutation carriers 
have prostate screening within three years of 
learning their mutation result.

Having a BRCA1 or BRCA2 mutation increases 

the risk for prostate cancer. However, the role of 

prostate cancer screening in this group is uncertain 

and Australian guidelines do not recommend for 

or against it. We have shown that although the 

majority of male mutation carriers do not receive 

recommendations about screening for prostate 

cancer, over 70% undergo at least one screen for 

prostate cancer in the three years after learning 

their mutation result. [Reference: McKinley J. et 

al., (2007) Hereditary Cancer in Clinical Practice 

5: 161–3.]

Tamoxifen and Risk of Contralateral Breast 
Cancer In BRCA1 and BRCA2 Carriers.

This international study led from Peter Mac is 

using data from three major international cohorts 

of BRCA mutation carriers to evaluate whether 

tamoxifen is an effective secondary prevention 

strategy in BRCA carriers.

For further breast cancer research see pages  

82–3, and 99–101.

kConfaB foLLow-up proJeCt
The kConFab Follow-Up Project undertakes research into the clinical 
consequences of having a hereditary predisposition to breast cancer  
and the non-genetic risk modifiers of hereditary predisposition by collecting 
updated data on the risk management behaviours and outcomes of 
kConFab participants. The project is funded separately from the  
kConFab core. 

researCh foCus
•  Prospective evaluation of the effect of non-genetic potential risk modifiers 

such as risk-reducing surgery, chemoprevention, reproductive factors, 
exogenous hormones, alcohol, cigarettes, exercise.

•  Prospective determination of penetrance of BRCA1 and BRCA2.
•  Evaluation of prevalence and predictors of use of various cancer risk 

management strategies, including risk-reducing surgery, 
chemoprevention and cancer screening.

researCh personneL
head 
Assoc. Professor Kelly-Anne 
Phillips

project manager 
Prue Weideman

research assistants 
Joanne McKinley,  
Lucy Burnham

student 
Dr Katherine Field (Medical 
Oncology Fellow)

Assoc. Professor Kelly-Anne Phillips
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presentation highlights

Assoc. Professor Kelly-Anne Phillips

–  Familial Cancer 2007 Research and Practice 

Meeting, Couran Cove August 2007 (Invited 

Speaker and Poster)

prizes anD awarDs

Assoc. Professor Kelly-Anne Phillips

–  Familial Cancer 2007 Research and Practice 

Meeting 2nd prize poster award.

grants anD funDing

National Health and Medical Research Council 

(NHMRC): Project Grant, $698,575, ‘kConFab 

Follow-Up Project: a prospective study of non-

genetic risk modifiers in women at high risk for 

breast cancer’, 2007–2009.

publications anD patents

Publications are listed at the end of the report and 

include references 5, 44, 76, 85, 102, 183, 188, 217, 244.

what are austraLasian woMen at hiGh risk for Breast CanCer DoinG to reDuCe  
their risk?
The main point of testing for breast cancer predisposition genes is to try to reduce morbidity and mortality from cancer. There are now several proven ways 

in which women with mutations in BRCA1 and BRCA2 can substantially reduce their cancer risk. We have been interested in the uptake of these strategies in 

Australasian women at high risk for breast cancer, as reflected in the kConFab Follow-Up Study. We have found that:

•  Only 50% of female mutation carriers with no personal history of cancer have elected to receive their BRCA1 or BRCA2 mutation result.

•  Most mutation carriers with no personal history of cancer are relying on cancer screening rather than proven prevention strategies such as risk-reducing surgery  

or chemoprevention. 

•  Reassuringly the vast majority of high risk women are not using unproven complementary and alternative medicine to try to reduce their risk of cancer.

Figure 1: Complementary and alternative medicine (CAM) use in high-risk women six years  
after entering the kConFab study.

Figure 1: Proportions of female BRCA1 and BRCA2 carriers in the kConFab cohort who undertake 
proven prevention strategies within three years of learning their mutation result.

Lucy Burnham, Prue Weideman and Joanne McKinley



Immunohistochemical analysis of AKT 3 expression of AKT 3 and active AKT in primary ovarian tumours.  
Source: Assoc. Professor Rick Pearson, Protein Chemistry Laboratory.

Growth ControL anD



Differentiation proGraM
understanding protein chemistry, signal transduction, cell biology and 
how these processes affect differentiation and cancer cell growth.

Clinician PhD Students, Molecular Oncology laboratory: Dr Lynette Chee and Dr Sherene Loi.
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research overview

The availability of functional ribosomes is a 

fundamental rate-limiting step for growth and 

proliferation in mammalian cells. Seminal findings 

on the regulation of S6K during previous studies 

identified the mTOR/S6K pathway as a key 

regulator of ribosome function. Our recent studies 

show that the mTOR pathway also regulates 

ribosome biogenesis, thus acting as a hub for 

coordinating nutrient and growth factor signalling 

to cell growth. Thus, one major theme of research 

in our laboratory focuses on understanding the 

basic mechanisms by which mTOR regulates cell 

growth and how this couples to regulated cell 

proliferation. (Without tight coupling, cell size will 

not be maintained during rounds of cell division.) 

Strikingly, cells actively monitor their ability 

to make ribosomes, rapidly arresting in the cell 

cycle when ribosome biogenesis is compromised 

but before the level of ribosomes is affected. 

Understanding the mechanisms underlying this 

checkpoint and linking cell growth and proliferation 

is a key issue for the field and a critical aim of our 

future studies.

The importance of deregulation of mTOR/

S6K signalling in cancer became clear when it 

was shown to be a major downstream mediator 

of signalling via the PI3K/AKT axis that is 

deregulated in a high proportion of human tumours. 

Indeed specific mTOR inhibitors are showing 

promise as anti-cancer agents in clinical trials. 

Thus, the second major theme of our research is to 

understand the mechanisms by which PI3K/AKT 

signalling contributes to cancer and to establish 

the contribution made by the mTOR pathway and 

uncontrolled growth signalling. We have shown 

that the AKT3 isoform is highly expressed in a 

significant number of ovarian tumours and tumour 

cell lines and its activity correlates with cell 

proliferation rates. It is hoped that these studies will 

provide a basis for generation of new therapeutics 

useful for second-line treatment of ovarian cancer.

2007 research achievements

The role of AKT3 in ovarian cancer.

Using a novel AKT3-specific antibody generated in 

house we have shown that AKT3 is highly expressed 

in a significant number of ovarian tumours (see Fig. 

2) and tumour cell lines and its activity correlates 

with cell proliferation rates, implicating AKT3 as 

a key mediator of ovarian oncogenesis. Specific 

silencing of AKT3 using shRNA markedly inhibited 

tumour cell proliferation by slowing G2/M phase 

transition. These findings are consistent with 

AKT3 playing a key role in the genesis of at least 

a subset of ovarian cancers. Our ongoing studies 

aim to further characterise the mechanism by 

which AKT3 regulates G2/M transition and to use 

our gain and loss-of-function cell lines to establish 

its role in tumourigenesis and drug sensitivity. 

Initial cell-based assays will be extended into the 

mouse models of ovarian cancer we are currently 

developing in collaboration with Grant McArthur in 

our Growth Control and Differentiation Program.

Identification of AKT substrates and AKT 
isoform specificity.

We are using a range of biochemical techniques 

to identify novel substrates for AKT signalling to 

better understand the many cellular processes that 

head 
Assoc. Professor Rick Pearson

senior research officer 
Dr Kate Hannan

research officer 
Dr Elaine Sanij

research assistants 
Anna Jenkins 
Kim Riddell

postgraduate students 
Brad Bidwell  
Joanna Chan 
Sandy Hung 
Kathy Jastrzebski 
Rachel Lee 

Jane Lin 
Mirette Saad 
Nik Veldhuis

honours students 
Vania Lim 
Abigail Peck

summer scholarship 
student 
Elaine Chilcott

protein CheMistrY
The major focus of the Protein Chemistry laboratory is to understand the 
molecular basis of the regulation of the PI3K/Akt/mTOR/S6K signalling 
pathway and use this knowledge to address how deregulation of this 
process may contribute to cancer.

researCh foCus
•  Signal transduction pathway underpinning of cell growth control.
•  Biochemical and cell biology analysis of the role of deregulated cell 

growth in cancer.
•  Cell biology research into the pathogenesis of ovarian cancer.
•  Somatic and germline screening for genes predisposing to breast  

and ovarian cancer.

researCh personneL
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Growth Control and Differentiation Program Protein Chemistry
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AKT family members regulate and to define the 

novel activities of the individual family members. 

Our initial studies identified endothelial nitric oxide 

synthase as a direct AKT target. We have since 

shown that AKT can phosphorylate ribosomal 

proteins S6 and S7. Understanding the role this 

phosphorylation plays in ribosome synthesis, 

assembly and/or function is the subject of ongoing 

studies and ties in closely with our studies on the 

role of the PI3K/AKT/mTOR/S6K pathway in the 

regulation of translation. It is becoming increasingly 

obvious that the individual AKT isoforms can play 

distinct functional roles in normal and transformed 

cells. We are thus extending our substrate searches 

to include comparison of the specificity of the 

individual isoforms. 

Defining the role of the PI3K/AKT/mTOR/S6K 
signalling pathway and cell growth in cancer. 

We will use the gain-of-function experiments 

in the isogenic fibroblasts and ovarian epithelial 

cells to examine the role of mutant forms of 

PI3K, activated forms of the three AKT isoforms, 

and S6K in conferring anchorage-independent 

growth and transformation. These studies will be 

complimented by shRNA and miRNA knock-down 

of specific kinases in transformed cells that we have 

already shown to exhibit elevated signalling via this 

pathway. An alternative approach will seek to, the 

role of individual kinases in transformation by other 

oncogenes will be determined. In collaboration with 

Ross Hannan we will compliment these studies 

using gain- and loss-of-function mutants of the 

RNA Pol I complex to assess the effects of directly 

driving ribosome biogenesis independent of the 

PI3K/AKT/mTOR pathway and the contribution of 

increased ribosome biogenesis in the effects of the 

PI3K/AKT/mTOR pathway.

presentation highlights

Assoc. Professor Rick Pearson 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Invited Speaker).

–  IMVS Adelaide Student Forum, Adelaide, SA, 

November 2007 (Invited Speaker).

–  Third Barossa Meeting – Signalling Systems, 

Barossa Valley, SA, November 2007  

(Invited Speaker).

Sandy Hung 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  RNA Polymerase I Transcription Meeting, 

Regensburg, Germany, 4–7 October 2007 

(Poster).

Joanna Chan 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Jane Lin 
–  The 10th Annual Australian Cell Cycle Workshop, 

November 2007 (Speaker).

Rachel Lee 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

prizes anD awarDs:

Sandy Hung  
–  Harold Mitchell Postgraduate International  

Travel Fellowship

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $345,500, ‘Biochemical 

analysis of Akt 3-specific signal transduction’, 

2005–07.

–  NHMRC Project Grant: $511,500, ‘Deregulation 

of ribosome signalling, synthesis and function 

during malignant transformation’, 2006–08. 

–  NHMRC Project Grant: $542,750, ‘Biological 

and clinical characterisation of human 

Phosphatidylinositol 3-kinase mutations’, 

2006–08.

–  Cancer Council Victoria Venture Grant: 

$1,200,000, ‘Identification of novel breast cancer 

suppressor and chemotherapeutic drug sensitivity 

genes using shRNA-mediated functional 

genomics screens’, 2007–10.

publications anD patents

Publications are listed at the end of the report and 

include references 132.

Figure 2: Immunohistochemical analysis of AKT 3 expression of 
AKT 3 and active AKT in primary ovarian tumours.

Figure 3: Activated Ras induces anchorage 
independent growth of breast cancer cells.

the roLe of the pi3k/akt/Mtor/s6k pathwaY in the reGuLation of riBosoMe sYnthesis 
anD funCtion
The PI3K/AKT/mTOR/S6K pathway is a key regulator 

of translation, protein synthesis and hence cell growth. 

We have shown that, in addition to its role in regulating 

ribosomal protein synthesis, mTOR/p70S6K regulates 

the synthesis of ribosomal RNA, indicating that this 

pathway may act as a hub for coordinating the synthesis 

of new ribosomes (see Fig. 1). Our recent studies have 

shown that the oncogenic kinase AKT is sufficient to 

drive ribosome synthesis, protein synthesis and cell 

growth in the absence of growth factors. Strikingly, this 

increased cell growth is independent of its activation 

of mTOR. Until now, the only factor identified to be 

sufficient to modulate all steps required for the formation 

of functional ribosomes is the proto-oncogene and 

transcriptional regulator c-MYC. These studies place 

AKT alongside c-MYC as a central, direct regulator of 

ribosome biogenesis and cellular growth/proliferation 

and suggest that dysregulation of AKT might pay an 

important role in growth control during malignancy. 

Our ongoing studies are focused on understanding the 

underlying mechanisms of this regulation and examining 

its role in AKT-dependent malignant transformation.

Figure 1: Signalling pathways involved in the regulation ribosome biogenesis and cell growth. Solid lines indicate direct 
interactions; dashed lines represent indirect ones. Abbreviations: InR, insulin receptor; GFR, growth factor receptor.
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research overview

The availability of ribosomes is a fundamental 

rate-limiting step for growth and proliferation in 

mammalian cells. The major long-term interest of 

my laboratory has been in determining the molecular 

processes by which ribosomal RNA (rRNA) gene 

transcription is regulated by RNA Polymerase I and 

how this process is dysregulated during disease. 

Over the past 10 years we have made important 

contributions to this field and notably were the 

first group to identify core components of the Pol I 

transcription apparatus that are regulated by growth 

factor signalling pathways. Remarkably, despite being 

limiting for growth, over 50% of the 200 copies of 

the rRNA genes are believed to be transcriptionally 

silent at any one time. Thus a major focus of our 

current studies is to elucidate epigenetic mechanisms 

controlling the activity status of individual ribosomal 

genes and to determine the reasons why a majority are 

silenced in higher eukaryotes. 

Constitutive activation of rRNA synthesis is an 

invariable feature of malignant transformation and 

pathologists have long used enlarged nucleoli as a 

strong diagnostic indicator of cell transformation. 

However, despite these observations, the link between 

ribosome biogenesis and cancer is correlative in most 

cases. Thus a second major focus of our research is to 

examine the hypothesis that dysregulation of rDNA 

transcription contributes to malignant transformation. 

Our current approach is to examine the phenotypic 

consequence of modulating ribosome biogenesis in 

tumour cells, both in cell culture and in vivo.

We are using inducible expression of constitutively 

active and dominant-negative acting forms and 

small interfering RNAs (siRNA) to ribosomal gene 

transcription factors, including UBF and Rrn3. Our 

long-term goal is to determine if ribosome biogenesis 

represents a rational target for generation of new 

therapeutics to treat cancer.

2007 research achievements

Is dysregulation of ribosome biogenesis a necessary 
step in malignant transformation?

One of the ways we have been exploring this 

hypothesis is using a Myc driven model of B-cell 

lymphoma (EμMyc). The transcription factor c-MYC 

plays a prominent role in cancer and, strikingly, we and 

others have shown that the majority of genes regulated 

by c-MYC are associated with various aspects of 

ribosome synthesis and function. In collaboration 

with Grant McArthur we are currently testing the 

intriguing hypothesis that many of the phenotypic 

effects of c-MYC including its oncogenic potential are 

related to its ability to modulate ribosome biogenesis. 

As predicted, Eμ-MYC tumours are characterised 

by high rates of rDNA transcription and rRNA and 

exhibit elevated expression of key rDNA transcription 

factors such as UBF. Current experiments are 

examining the phenotypic consequence of modulating 

ribosome biogenesis during the development of 

B-cell lymphoma using inducible expression of small 

interfering RNAs (siRNA) to rRNA gene transcription 

factors including UBF and Rrn3.

Drosophila r-proteins as haplo-insufficient  
tumour suppressors. 

The 80-odd ribosomal proteins (Rps) play an integral 

role in the structure and function of the translating 

ribosome and are essential for correct protein 

synthesis and cell survival. A new paradigm for human 

Growth ControL
The focus of the Growth Control laboratory is to understand the molecular 
basis of the regulation of the ribosomal gene transcription by RNA 
Polymerase I and how dysregulation of this process contributes to the 
process of malignant transformation.

researCh foCus 
•  Epigenetic mechanisms regulating ribosomal gene transcription  

by RNA Polymerase I.
•  Basic mechanisms underlying cell growth control.
•  Dysregulation of ribosome biogenesis during cancer.
•  Functional screens for novel tumour suppressors in breast cancer.

researCh personneL 

Ti
m

 H
ol

lo
wa

y

Ja
cl

yn
 Q

ui
nn

Ka
th

y 
Ja

st
rz

eb
sk

i

Ab
ig

ai
l P

ec
k

M
ar

es
sa

 B
ru

hn

El
ai

ne
 C

hi
lc

ot
t

Ja
ne

 L
im

Am
ee

 G
eo

rg
e

Ro
ss

 H
an

na
n

Sa
nd

y 
Hu

ng

Ka
re

n 
Sh

ep
pa

rd

El
ai

ne
 S

an
ij

M
eg

an
 B

yw
at

er

Growth Control and Differentiation Program Growth Control

head 
Assoc. Professor Ross Hannan

senior research officer 
Dr Karen Sheppard

research officer 
Dr Elaine Sanij 
Dr Elly Tchourbrieva

research assistants 
Anna Jenkins 

Tim Holloway 
Kerith Sharkey

postgraduate students 
Maressa Bruhn 
Megan Bywater 
Joanna Chan 
Sandy Hung 
Kathy Jastrzebski 
Rachel Lee 
Jane Lin 

honours students 
Hsiu-wen Chan 
Vania Lim 
Abigail Peck

summer scholarship 
student 
Elaine Chilcott
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disease is emerging in which partial loss of function of 

individual ribosomal proteins or mutations affecting 

ribosome biogenesis directly results in pathologies 

associated with defects in differentiation, tissue 

overgrowth and cancer susceptibility. In collaboration 

Leonie Quinn (Melbourne University) and the Protein 

Chemistry Laboratory, we are using Drosophila 

as a model system to examine the hypothesis that 

r-proteins can function as haplo-insufficient tumour 

suppressors. Our recent results suggest that tissue 

non-autonomous effects on overgrowth combined 

with tissue-specific haploinsufficiency provide a 

mechanism to explain the marked heterogeneity in the 

overgrowth phenotype associated with Rp mutants. 

Ongoing studies will explore focus on RpS6 and will 

extrapolate recent findings to the study of other Rps.

Regulation of cell growth by G-protein  
coupled receptors.

EGF receptors (known for their role in cancer) 

have an obligate role in heart development, growth 

and integrity. Their ‘hijacking’ by hormones 

like angiotensin II has emerged as a hallmark of 

pathological growth. In collaboration with Walter 

Thomas (University of Queensland) we have 

demonstrated a role for the EGF receptor type 4 

(HER4), its variants and ligands in cardiac growth 

and as a target for angiotensin receptor action. Our 

ongoing studies are examining the molecular details 

of HER4 transactivation by angiotensin and the gene 

program established in the genesis of cardiomyocyte 

hypertrophy. Outcomes from these studies will provide 

important information on receptor crosstalk, reveal 

novel intracellular mediators of angiotensin and EGF 

receptor function, and highlight potential targets for 

the prognosis and treatment of cardiovascular disease.

presentation highlights

Assoc. Professor Ross Hannan 
–  ASMR National Scientific Conference, Katoomba, 

NSW, November 2007 (Invited Speaker).

–  International meeting on Pol I Transcription, 

Regensburg, Germany, October 2007 (Invited Speaker).

–  20th Wilhelm Bernhard Workshop: International 

conference on the cell nucleus, St Andrews Scotland, 

August 2007 (Invited Speaker).

–  Beatson Institute, Glasgow, Scotland, August  

2007 (Seminar).

Dr Karen Sheppard  
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Maressa Bruhn 
–  3rd Barossa Meeting, Barossa Valley, SA, November 

2007 (Speaker).

Megan Bywater 
–  The 10th Annual Australian Cell Cycle Workshop, 

Stradbroke Island, Qld, November 2007 (Speaker).

Sandy Hung 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  RNA Polymerase | Transcription Meeting, 

Regensburg, Germany, October 2007 (Poster).

Joanna Chan 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Jane Lin 
–  The 10th Annual Australian Cell Cycle Workshop, 

Stradbroke Island, Qld, November 2007 (Speaker).

Rachel Lee 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

prizes anD awarDs

Assoc. Professor Ross Hannan 
–  National Health and Medical Research Council 

(NHMRC) Senior Research Fellowship 2006–10.

Ms Sandy Hung 
–  Harold Mitchell Postgraduate International  

Travel Fellowship.

grants anD funDing

–  NHMRC Project Grant: $675,000, ‘EGF receptor 

trans-activation in GPRC-mediated cardiac 

hypertrophy’, 2003–07.

–  NHMRC Fellowship: $585,000, ‘Mechanisms 

regulating ribosomal gene transcription’, 2005–09.

–  NHMRC Project Grant: $550,500, ‘Mechanisms 

regulating ribosomal gene transcription’, 2006–08.

–  NHMRC Project Grant: $345,000, ‘Role of 

Ribosome Biogenesis in c-MYC-Dependent 

Oncogenesis’, 2006–08. 

–  Cancer Council Grant in Aid: $100,000, ‘The Role 

of Ribosome Biogenesis in the Development of 

B-Cell Lymphoma’, 2007.

–  NHMRC Project Grant: $511,500, ‘Deregulation of 

ribosome signalling, synthesis and function during 

malignant transformation’, 2006–08.

–  Cancer Council Victoria Venture Grant: $1,200,000, 

‘Identification of novel breast cancer suppressor 

and chemotherapeutic drug sensitivity genes using 

shRNA-mediated functional genomics screens’, 

2007–10.

publications anD patents

Publications are listed at the end of the report and 

include references 132, 316.

reGuLation of rna poLYMerase i transCription
These projects centre on understanding the fundamental mechanism(s) by which transcription of the 200 copies of the ribosomal RNA genes by RNA Polymerase 

I is(are) regulated in mammalian cells. Our current studies are using inducible RNAi and conditional disruption of the gene encoding the cytoarchitectural 

transcription factor UBF, combined with functional rescue mutants of UBF, to define its role in nucleolar function and rDNA transcription. Using this approach we 

have now shown that one mechanism by which UBF regulates rDNA transcription is by modulating the ratio of active to inactive genes rather than regulating the 

rate of transcription per gene (Fig. 1). Moreover we have shown that this is a physiologically relevant mechanism by which Pol I transcription is down-regulated 

during terminal differentiation. These results represent a paradigm shift in our understanding of the regulation of Pol I transcription.

In another series of experiments we are using genetic screens in Drosophila to identify novel 

regulators of rRNA synthesis and to identify the signalling pathways and effectors that connect 

established regulators of growth to rDNA transcription. Importantly we have demonstrated 

that dMyc interacts strongly and synergistically with dS6K to modulate rDNA transcription 

by a mechanism that appears to involve initiation factor dTIF-1A. Finally, to complement our 

extensive candidate biochemical approaches we are using a shRNA-miRNA library delivered 

though lentiviruses to ‘functionally screen’ the entire human genome to identify novel 

signalling pathways and regulators of rDNA transcription (Fig. 2). 

Figure 2. Functional screens for regulators of rRNA gene transcription. A schematic of the approach used to screen 
for novel regulators of rDNA transcription. Cells expressing Cherry red protein and the rRNA gene promoter reporter 
construct driving shRNAi against Cherry red will be screened with the human shRNAmir library. This will allow for the 
identification of repressors (increased red fluorescence) or activators (reduced red fluorescence) of Pol I transcription.

Figure 1: Knock-down of UBF (UBF RNAi) silences ribosomal genes. 
Upper panel: Schematic of the components of the RNA Polymerase I 
transcription system. Lower Panel: RNAi knock-down of UBF in human 
fibroblasts. Blue: DAPI (nuclear staining); Red, anti UBF staining. 



44  Peter MacCallum Cancer Centre Research Report 2007 

research overview

Our research program aims to link detailed 

knowledge of the fundamental molecular processes 

that control cell growth, division and differentiation 

to the development of new cancer treatments.

Our work focuses on three main lines of 

investigation: understanding the role of the 

MYC in cell growth and using this knowledge 

to develop new therapeutic strategies to treat 

MYC-driven cancer; targeting the checkpoint 

responses of human cancer to enhance the efficacy 

of DNA-damaging therapeutics; and investigating 

novel retinoids in regulating self-renewal and 

differentiation in models of cancer.

We utilise a number of model systems to interrogate 

these processes, including: transgenic and 

gene-targeted models of cancer in myeloid cells, 

lymphoid cells and epithelial cells; human cancer 

cells, including the use of RNA-interference models 

of target and gene modulation; and cellular models 

of myeloid differentiation.

2007 research achievements

Targeting retinoic acid receptors for the 
treatment of AML.

Our previous work in collaboration with Dr 

Louise Purton has identified roles of the retinoic 

acid receptors in regulating differentiation and 

self-renewal of haemopoietic cells. Using serial 

bone marrow replating assays, treatment of cells 

expressing the oncoproitein AML1-ETO cells with 

a highly selective RAR agonist, NRX195183, 

together with the differentiation-promoting cytokine 

GCSF, abrogated their self-renewal capacity. 

ATRA, by contrast, increased self-renewal capacity 

of these AML1-ETO cells. Based on previous 

studies on normal primitive haemopoietic cells we 

postulate that different retinoids have opposing 

effects mediated through RAR receptors alone 

(NRX195183) and in combination with RAR 

receptors (ATRA).

Gene expression profiling identifies therapeutic 
targets in estrogen receptor positive breast cancer.

Recent work has identified that expression of 

proliferation genes in estrogen receptor positive 

(ER+) breast cancer (BC) is a powerful predictor 

of prognosis. We found that gene sets suggesting 

activation of ERBB2 and PI3K pathways were 

significantly enriched in breast cancer resistant to 

tamoxifen. These findings were validated under 

laboratory conditions using HRG treated MCF7 

breast cancer cells. The PIK3CA associated gene 

set could also predict clinical outcome in 1228 

independent ER+ BC samples. These data suggest 

that gene expression profiling can identify relevant 

signalling pathways in subsets of ER+ BC that 

could be targeted in the clinical setting.

Investigation of cellular responses to treatment 
with Gemcitabine and a highly slective  
CHK1 inhibitor. 

Following DNA damage G2/M arrest is mediated 

by the protein kinase CHK1. Highly selective 

CHK1 inhibitors have been developed as potential 

cancer therapeutics in an attempt to force cancer 

cells to enter mitosis with extensive DNA damage, 

resulting in mitotic catastrophe and subsequent 

cell death. We are investigating a CHK1 inhibitor 

PF-477736 in combination with a commonly used 
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MoLeCuLar onCoLoGY
The Molecular Oncology laboratory investigates new targets for cancer 
treatment that control cell growth, division and differentiation.

researCh foCus
•  The interaction between the MYC oncogene and the PI3K pathway in 

regulating cancer progression and maintenance.
•  Fundamental mechanisms of regulation of cell growth by MYC.
•  Targeting CHK1 kinase for cancer treatment.
•  Targeting retinoic acid receptors for the treatment of AML.

researCh personneL
head 
Assoc. Professor  
Grant McArthur

research fellow 
Dr Debbie Handolias

senior research officers 
Dr Petranel Ferrao 
Dr Gretchen Poortinga

research officer 
Dr Kathryn Kinross

research assistants 
Daniel Brown 
Jean Hendy

technical officer 
Kym Stanley

postgraduate students 
Megan Bywater 
Lynette Chee 
Sherene Loi 
Meaghan Wall

pa to grant mcarthur 
Anna Caldwell

Growth Control and Differentiation Program Molecular Oncology
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chemotherapeutic agent Gemcitabine, in Phase 1 

clinical trials and in laboratory studies. We have 

also assessed the cellular responses of combination 

treatment, including the role of p53 on human 

tumour lines in vitro, in human xenografts in mice 

and in syngeneic mouse models of malignancy.

Regulation of growth and ribosome biogenesis in 
lymphomagenesis.

The c-MYC transcription factor is a global regulator 

of a gene products associated with assembly and 

function of ribosomes. We have employed the Eμ-

MYC mouse model of B-cell lymphoma to address 

the importance of growth in a c-MYC driven 

cancer. Interestingly there is an increase in growth 

with the progression of lymphoma. This  

up-regulation of growth is characterised by an 

increase in the expression of a number of genes 

involved in ribosome biogenesis. This body of 

work shows, for the first time, an increase in the 

growth phenotype of cells as they progress from 

premalignancy to malignancy. 

presentation highlights

Assoc. Professor Grant McArthur 
–  Novartis Oncology Australia Research and 

Development Symposium and the Medical 

Oncology Group of Australasia meeting, Sydney, 

NSW, August 2007 (Invited Speaker). 

–  Department of Biochemistry and Genetics, La 

Trobe University, Melbourne, Vic, September 

2007 (Invited Speaker).

–  Royal Australian and New Zealand College of 

Radiologists (RANZCR) 58th Annual Scientific 

Meeting, Melbourne, Vic, October 2007  

(Invited Speaker).

–  Kimmel Grand Round IGR Talk, PMCC, 

Melbourne, Vic, June 2007 (Invited Speaker).

–  Pfizer Medical Forum, Melbourne, Vic, 21st 

November, 2007 (Invited Speaker).

Dr Gretchen Poortinga 
–  10th Annual Australian Cell Cycle Workshop, 

Stradbroke Island, Qld, November 2007 

(Speaker).

Dr Petranel Ferrao 
–  10th Annual Australian Cell Cycle Workshop, 

Stradbroke Island, Qld, November 2007 

(Speaker).

Megan Bywater 
–  10th Annual Australian Cell Cycle Workshop, 

Stradbroke Island, Qld, November 2007 

(Speaker).

prizes anD awarDs

Assoc. Prof Grant McArthur 
–  Sir Edward Dunlop Clinical Cancer Research 

Fellowship, Cancer Council Victoria, 2006–10.

Megan Bywater 
–  National Health and Medical Research Council 

Dora Lush Scholarship commenced in 2007.

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: Dora Lush Scholarship 

awarded to Megan Bywater to commence in 2007.

–  NHMRC Project Grant: $147,666.67 p.a., 

‘Differentiation therapy of Acute Myeloid 

Leukaemia: Combining RAR- agonists and 

G-CSF’, 2005–07.

–  NHMRC Project Grant: $93,750 p.a.,‘Regulation 

of ribosomal gene transcription by c-MYC during 

differentiation and lymphomagenesis’, 2006–08.

–  Cancer Council Victoria: $70,000 p.a., ‘Targeting 

CDK2 in breast cancer associated with mutations 

in BRCA1’, 2005–07.

–  Sir Edward Dunlop Clinical Research Fellowship, 

Cancer Council Victoria: $144,500 p.a., 2006–10.

–  Cancer Council Victoria: $105,000 (first 6 months 

of 2007) $1.2 million over 3 years; ‘Identification 

of novel tumour suppressor genes in breast cancer 

and lymphoma using shRNA-mediated functional 

genomics screens’, 2007–10.

publications anD patents

Publications are listed at the end of the report and 

include references 87, 118, 119, 167, 172, 299.

tarGetinG mtor anD riBosoMe BioGenesis DurinG MYC-inDuCeD LYMphoMaGenesis.
(M Wall, G Poortinga, K Stanley in collaboration with Pearson and Hannan Labs) 

The c-MYC transcription factor is a global regulator of a large number of genes involved in multiple cellular processes and its deregulation plays a prominent role 

in both haemopoietic and non-haemopoietic malignancies. Strikingly, many of these genes are associated with assembly and function of ribosomes, the site of 

cellular protein synthesis (Fig. 1). We have previously demonstrated that c-MYC regulates one of the rate-limiting steps in ribosome biogenesis, the transcription 

of rRNA. We have also identified a role for mTOR in regulating rDNA transcription in mammalian cells. Interestingly examination of B-lymphocytes from the 

Eμ-MYC mouse model described above demonstrated that deregulated expression of MYC increases signalling through the PI3K/AKT/mTOR in B-lymphocytes. 

We therefore hypothesised that inhibition of mTOR may have activity against MYC-driven malignancies. Treatment of EμMYC transgenic animals with the mTOR 

inhibitor everolimus reduced progression to lymphoma by over 90% (Fig. 2). Moreover everolimus reversed the abnormal growth properties of the B-lymphocytes 

without changing expression of MYC. Taken together these data indicate that inhibition of the mTOR-pathway can reverse the growth promoting and oncogenic 

activities of MYC. Targeting the PI3K/AKT/mTOR may have potential in treating human malignancy dependent on MYC.

Figure 2: Inhibition of mTOR Prevents Eμ-MYC Lymphoma.Figure 1: Regulation by c-MYC of a cassette of genes involved in controlling rDNA transcription.



Characterisation of human epithelial stem cells of the skin in an in vivo transplant model. Source: Dr Pritinder Kaur, Epithelial Stem Cell Biology Laboratory.

CanCer CeLL



BioLoGY proGraM
utilising multidisciplined approaches to focus on the cross-talk 
between cancer and supporting cells, factors influencing cancer 
cell growth, and the genetic control of cancer cell spread.

2007 Peter Mac Foundation grants recipient Dr Belinda Parker researching ‘Evading immune recognition: a requirement for breast cancer metastasis to bone?’
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research overview

Our laboratory studies the process of metastasis, 

which is the main cause of morbidity for patients 

with solid cancers. Whilst therapy for primary 

tumours is often effective, there are few treatment 

options for patients whose tumours have spread to 

other organs. It is our overall aim to identify the 

key genes, expressed either by the tumour cells or 

by surrounding host cells, that regulate the process 

of metastasis. From this information, compounds 

that specifically target these gene products can be 

identified and tested for their potential to block the 

process of metastasis, initially in preclinical models, 

and later in patients.

To initiate these studies, we have developed 

clinically relevant models of metastatic disease 

in mice, primarily for breast cancer, but also for 

colon cancer. Genomic profiling of the primary 

tumours and their metastases in various organs has 

revealed the identity of genes critical to the process 

of metastasis and, in particular, has shed light on 

mechanisms of site specific metastasis. It has long 

been known that certain types of cancer metastasise 

to specific organs, but the molecular basis of this 

specificity is unknown. Genes identified in our 

mouse models have subsequently been shown to 

be important prognostic or therapeutic targets in 

human cancer.

2007 research achievements

BMP4 suppression of metastasis.

One of the genes revealed by the genomic profiling 

of our breast cancer metastasis model was the 

cytokine, BMP4, which is down-regulated in 

highly metastatic tumours. Enforced expression of 

BMP4 in the highly metastatic 4T1.2 line protects 

the mice from development of metastatic disease 

without altering the rate of primary tumour growth. 

Conversely, down-regulation of BMP4 expression in 

the weakly metastatic lines increases their capacity 

to metastasise. To understand the mechanism 

by which BMP4 exerts its suppressive effect on 

metastasis, we have shown that the tumour cells 

are responsive to BMP4 and activate genes that 

inhibit TGFβ signalling. TGFβ is a known promoter 

of metastasis. In addition, BMP4 reduces the 

activation of a type of myeloid cell that normally 

acts to block the ability of the host to mount an 

immune attack on the tumour cells. Hence, BMP4 

CanCer BioLoGY
The Cancer Biology laboratory aims to understand the molecular events 
underlying the process of tumour metastasis. From this knowledge, new 
treatments can be developed for advanced cancer.

researCh foCus
•  Development of mouse models of metastatic disease, especially for 

breast and colon cancer.
•  Identification of genes that regulate metastasis.
•  Examination of the molecular interactions between tumour cells and 

surrounding host cells.
•  Development of compounds that inhibit genes regulating metastasis.
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senior research officer 
Dr Izhak Haviv
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may be acting both directly on the tumour cells 

and on the host; combined, these actions have a 

profound effect on metastasis of breast cancer 

in our mouse model. To explore a therapeutic 

approach, mice bearing highly metastatic tumours 

were treated with recombinant BMP4, leading to  

a prolongation of their survival after surgical 

removal of the primary tumour.

Laminin-511 in breast cancer metastasis.

This research project investigates the role of 

the protein laminin-511 (LM-511) in the spread 

of breast tumours to distant organs. We have 

established that LM-511 is particularly abundant 

in aggressive breast tumours. It contributes to 

the escape of tumour cells from the breast and 

assists them in going to bone and other organs by 

promoting their attachment and migration. We are 

actively screening various compounds for their 

ability to block LM-511 expression and activity and 

to inhibit breast cancer metastasis in mouse models. 

We are also investigating the signalling pathways 

that result from cells binding to LM-511, and have 

found that inhibition of selected signalling pathways 

results in major changes in the morphology of the 

cells attached to LM-511 (Fig. 2).

Contribution of cancer associated fibroblasts to 
tumour progression.

Fibroblasts in the tumour microenvironment, 

called cancer associated fibroblasts (CAFs), 

promote breast cancer growth and are associated 

with reduced patient survival when present and 

activated in cancers (Tothill, et al, 2008). We are 

seeking to understand where the CAFs come 

from and how they are able to promote tumour 

growth. Our preliminary results indicate that the 

fibroblasts are probably not derived from the local 

breast tissue. It is more likely that they originate in 

mesenchymal progenitor cells (MPC) in the bone 

marrow. In response to factors released by the 

tumour cells, MPC migrate from the bone marrow 

and form part of the wound healing response that 

is associated with cancer, resulting in promotion 

of tumour growth and progression. We have also 

found that bone marrow derived cells migrate to 

the lung where they associate with tumour cells 

metastasising to that organ (Fig. 3). We therefore 

propose that these MPC are promoters of metastasis 

as well as of primary tumour growth.

presentation highlights

Dr Robin Anderson 
–  Extracellular Matrix and Phenotype in 

Development and Pathophysiology Workshop, 

Melbourne, Vic, November 2007 (Organiser  

and Session Chair). 

–  Australian Breast Cancer Conference, Melbourne, 

Vic, November 2007 (Invited speaker).

Dr Normand Pouliot 
–  Extracellular Matrix and Phenotype in 

Development and Pathophysiology Workshop, 

Melbourne, Vic, November 2007  

(Invited Speaker).

–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Dr Belinda Parker 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  AACR Annual Meeting, Los Angeles, USA,  

April 2007 (Poster).

–  Australian Breast Cancer Conference, Parkville, 

Vic, November 2007 (Poster).

CYsteine Cathepsin proteases anD their enDoGenous inhiBitors 
Using our model of breast cancer metastasis to bone and microarray expression profiling of purified tumour cells, we have identified the endogenous cysteine 

cathepsin inhibitor Stefin A as a candidate metastasis suppressor. Cysteine cathepsins are proteases that have documented roles in stimulating tumour progression 

by promoting the growth of blood vessels (angiogenesis) and allowing invasion 

of cancer cells through surrounding tissues. In our model of breast cancer 

metastasis, a number of cysteine cathepsins have increased activity in primary 

tumours and in bone metastases. The cysteine cathepsin that we have detected 

as being most active throughout breast cancer metastasis is cathepsin B.

Our recent findings show that Stefin A expression correlates inversely with 

metastatic potential in primary tumours in the mouse model and, importantly, 

that enforced expression of the inhibitor in highly metastatic breast cancer cells 

significantly reduces spontaneous bone metastasis in vivo. Consistent with 

the mouse data, we have investigated the prognostic value of the presence of 

this cathepsin inhibitor in primary tumours from patients with breast cancer. 

Interestingly, in primary human tumours, Stefin A is expressed in only a subset 

of cancers (Fig. 1A) and we found that exogenous expression of this inhibitor 

in the tumour cells significantly reduced the incidence of metastases in distant 

tissues such as lung and bone and reduced the likelihood of death in a cohort 

of 142 patients (Fig. 1B). These results indicate that inhibition of the cysteine 

cathepsins has a suppressive effect on the spread and mortality associated  

with breast cancer.

Our laboratory is now investigating the key roles of the cathepsin proteases, 

including cathepsin B, in promoting breast cancer metastasis to lung and  

bone as a prelude to testing specific cathepsin inhibitors as metastasis 

suppressive therapies.

Figure 1: Stefin A expression in human breast cancer (A) Sections of primary breast 
tumours were stained with mouse anti-human Stefin A or mouse IgG control and visualised 
with DAB (brown stain). Nuclear counterstaining is seen in purple using hematoxylin. Scale 
bar represents 50 μm. (B) Kaplan-Meier analysis comparing death due to cancer (DDC) 
stratified by tumour Stefin A expression.
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Dr Izhak Haviv 
–  Couran Cove kConFab/AOCS Breast and Ovarian 

Cancer Meeting, Couran Cove, Qld, August 2007 

(Invited speaker).

–  Fourth International Conference on Tumour 

Microenvironment, Progression, Therapy and 

Prevention, Florence, Italy, March 2007  

(Invited Speaker).

–  Keystone Symposium: Role of Inflammation in 

Cancer, Santa Fe, New Mexico, USA, February 

2007 (Poster).

Dr Bedrich Eckhardt 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  GSK Symposium, Melbourne, Vic, July 2007 

(Invited Speaker).

Bradey Bidwell 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  Extracellular Matrix and Phenotype in 

Development and Pathophysiology Workshop, 

Melbourne, Vic, November 2007  

(Invited Speaker).

Rachel Carter 
–  Extracellular Matrix and Phenotype in 

Development and Pathophysiology Workshop, 

Melbourne, Vic, November 2007  

(Invited Speaker).

–  Australian Breast Cancer Conference, Melbourne, 

Vic, November 2007 (Poster).

Nicole Kusuma 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

–  Australian Breast Cancer Conference, Melbourne, 

Vic, November 2007 (Poster).

Nimali Withana 
–  Australian Breast Cancer Conference, Melbourne, 

Vic, November 2007 (Poster).

Yuan Cao 
–  Australian Breast Cancer Conference, Melbourne, 

Vic, November 2007 (Poster).

prizes anD awarDs

Dr Belinda Parker 
–  Peter MacCallum Cancer Foundation New 

Investigator Award, 2007–08.

Richard Redvers 
–  National Breast Cancer Foundation Postdoctoral 

Fellowship, 2007.

Rachel Carter 
–  National Breast Cancer Foundation, Doctoral 

Scholarship (accepted), 2007–09.

–  The University of Melbourne, Melbourne 

Research Scholarship (declined).

Dr Bedrich Eckhardt 
–  Susan G Komen Breast Cancer Foundation: 

Postdoctoral Fellowship, 2006–09.

Nimali Withana 
–  NHMRC Dora Lush Doctoral Scholarship, 

2007–09.

Yuan Cao 
–  The University of Melbourne, Melbourne 

Research Scholarship, 2007–09.

grants anD funDing

–  The Komen Foundation: US$250,000, R. 

Anderson. ‘Role of stromal caveolin-1 in breast 

cancer metastasis’, 2004–07.

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $456,000, ‘LIM kinase 

1 (LIMK1) and metastasis: the search for LIMK1 

inhibitors’, 2005–07.

–  NHMRC Project Grant: $444,750, ‘BMP4 – a 

metastasis suppressor gene in breast cancer’, 

2006–08.

–  The Komen Foundation: $US135,000, 

‘Development of BMP4 as a therapy for 

metastatic breast cancer’, 2006–09.

–  NHMRC Project Grant: $414,075, ‘Inhibition 

of breast cancer metastasis through targeting of 

laminin-10 function’, 2007–09.

–  AICR: $270,000, ‘Identification of cell surface 

proteins that dictate site specific metastasis of 

breast cancer’, 2007–10.

–  Peter MacCallum Cancer Foundation: $24,942, 

‘Evading immune recognition: a requirement for 

breast cancer metastasis to bone?’, 2007–08.

–  Peter MacCallum Cancer Foundation: $82,000, 

‘Development of a clinically relevant model to 

study breast cancer metastasis to brain’, 2007–08.

–  DoD Breast Cancer Research Program Concept 

Award: $81,000, ‘Are Carcinoma-Associated 

Fibroblasts Mesenchymal Precursor Cells?’, 

2006–07.

–  The Komen Foundation: $US300,000, ‘Genome-

wide mapping of MicroRNA binding sites in 

breast cancer cells and associated fibroblasts’, 

2007–10.

publications anD patents

Publications are listed at the end of the report and 

include references 30.

See Patent application 3.

Figure 2: Inhibition of signalling pathways triggered by 
binding of breast cancer cells to LM-511 leads to changes 
in cell morphology.

CanCer BioLoGY

Cancer Cell Biology Program Cancer Biology

Figure 3: Bone marrow derived cells (stained blue) migrate to the 
lung where they associate with clusters of tumour cells that have 
metastasised from the primary breast cancer. 
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research overview

The Differentiation and Transcription laboratory 

studies the regulation of proliferation, 

differentiation and apoptosis in blood, epithelial 

and neuronal tissues. The molecular emphasis is 

on transcriptional control of these processes. A 

key research focus has been the essential role of 

Myb in haematopoiesis and colon development and 

malignancy. Other transcription factors of interest 

include N-myc, p53, CREB and beta catenin-

LEF-1/TCF4, and the signalling pathways that 

activate them. We have previously shown that Myb 

is essential for normal colon development, and are 

currently examining the requirement for Myb in 

maintaining the balance between differentiation 

and renewal. We have inter-crossed engineered 

mouse strains to allow the selective deletion of Myb 

in a variety of tissues. In addition, the effects of 

site-specific over-expression of Myb in the colon, 

bone marrow and the nervous system are being 

investigated to determine the role of Myb in cancer 

in these tissues. Another research focus is regulation 

of the Myb gene. We have now confirmed that the 

c-Myb gene is mutated in most colon cancer cells 

and this leads to relaxation of transcriptional control 

and consequently higher MYB levels. In ER 

positive breast cancer MYB elongation is controlled 

by oestrogen. To intervene in breast and colon 

cancer we have developed a novel DNA vaccine 

that targets these cancers in vivo. Previously, we 

reported that Myb was expressed in the embryonic 

brain and using conditional knock-out technology 

we have now determined that Myb is required for 

adult brain neurogenesis. These studies are now 

leading us to investigate neural stem cell recovery 

following radiation damage, a process impaired 

in some patients (particularly children) following 

cranial radiotherapy. Finally, we have discovered a 

key role for CSF-1 in the growth of colon epithelial 

cells. We are now characterising mice mutations in 

CSF-1 and its receptor.

2007 research achievements

c-Myb is essential for normal colonic crypt 
architecture and homeostasis.

We previously established the role of c-Myb in 

colon development, and more recently we have 

demonstrated that c-Myb is required for colonic 

crypt homeostasis, cell cycle progression and 

balanced differentiation. [Reference Malaterre J. et 

al., (2007) PNAS 104 (10): 3829-34; see Fig. 2.]

Differentiation anD transCription
The Differentiation and Transcription laboratory investigates mechanisms of 
transcriptional control of differentiation and carcinogenesis in 
gastrointestinal, mammary and neurogenic tissues. We are particularly 
interested in stem and progenitor cell regulation in these compartments.

researCh foCus 
•  Gastrointestinal epithelial tissue homeostasis and cancer.
•  Mammary development and carcinogenesis.
•  Control of transcriptional elongation.
•  Translation of basic research discoveries into new therapies.

researCh personneL
head 
Assoc. Professor  
Robert Ramsay

research officer 
Dr Jordane Malaterre

research assistants 
Alex Ascenzo 
Sally Lightowler

phD students 
Sebastian Dworkin 

Duy Huynh 
Yu Rebecca Miao 
Ben Williams 
Helen Christenson 
(Microbiology and 
Immunology, University of 
Melbourne)

advanced medical  
science student 
The University of Melbourne: 
Erfana Thashneem (2007–08)

visiting scholar 
Dr Elizabeth Vincan (Dept. 
Anatomy and Cell Biology,  
The University of Melbourne)

visiting scientist 
Professsor Eric Standbridge 
(UC Irvine, USA)
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Figure 1: c-Myb vaccine provides protection from 
MC38 colon cancer growth. (a) c-Myb is highly 
expressed in the nucleus (N) of MC38 cells as detected by 
two independent antibodies. In addition, two c-Myb target 
genes are also over-expressed in the cytoplasm (C), GRP78 
and Cox2. (b) Vaccination of mice with P2-c-Myb-P30 
vaccine is protective compared to the control vaccine P2-
eGFP-P30. This protection is dependent upon the presence 
of CD4 and CD8 T-cells. (c) Tumour growth is substantially 
reduced by vaccination in mice as well as the level of 
angiogenesis (a process essential to tumour progression), 
as shown by the red vascularisation of the tumours in 
unprotected mice. 

C-MYB Can Be tarGeteD in the treatMent of CoLon CanCer.
In an endeavour to target c-Myb in colon and breast cancer, we have recently developed a DNA vaccine that effectively reduces tumour development and 

progression in mice (Williams et al 2008, Cancer Immunology, Immunotherapy). As over-expression of the proto-oncogene c-Myb occurs in more than 80% 

of colorectal cancer and is associated with aggressive disease and poor prognosis, we tested whether c-Myb may serve as a therapeutic target in CRC. To do 

this we devised a DNA fusion vaccine to generate an anti-CRC immune response. c-Myb, like many tumour antigens, is weakly immunogenic as it is a ‘self’ 

antigen and subject to tolerance. To break tolerance, a DNA fusion vaccine was generated comprising wild-type c-Myb cDNA flanked by two potent Th epitopes 

derived from tetanus toxin. As proof-of-principle, vaccination was performed targeting a highly aggressive, weakly immunogenic, subcutaneous, syngeneic, 

colon adenocarcinoma cell line MC38 which highly expresses c-Myb. Prophylactic intravenous vaccination significantly suppressed tumour growth, through the 

induction of anti-tumour immunity for which the tetanus epitopes were essential. Vaccination generated anti-tumour immunity mediated by both CD4+ and CD8+ 

T cells and increased infiltration of immune effector cells at the tumour site. Importantly, no evidence of autoimmune pathology in endogenous c-Myb expressing 

tissues was detected as a consequence of breaking tolerance. In summary, these results establish c-Myb as a potential antigen for immune targeting in CRC and 

serve to provide proof-of-principle for the continuing development of DNA vaccines targeting c-Myb to bring this approach to the clinic.
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The oestrogen receptor regulates MYB 
expression in human breast cancer.

MYB has been implicated in breast cancer and 

we recently showed that the MYB gene is directly 

regulated by the oestrogen receptor, accounting 

for the strong correlation between MYB over-

expression in approximately 70% of breast cancer. 

[Reference: Drabsh Y. et al., (2007) PNAS 104 (34): 
13762-67.]

Adult brain neurogenesis requires c-Myb 
expression.

Our brain-specific knock-out studies confirmed 

that c-Myb is required for the maintenance of the 

neurogenic niche in adult brain. Furthermore, the 

exciting discovery that the ependymal cells that 

line the sub-ventricular zone are defective in c-Myb 

knock-out mice has profound implications for the 

regulation of cerebral spinal fluid homeostasis. 

[Reference: Malaterre et al. (2008), Stem Cells 

26: 173–81, see Fig. 3.] The knock-out mice have 

enlarged ventricular spaces that can be observed by 

histology or by MRI. Olfactory bulbs are reduced in 

the knock-out mouse brains, indicative of defective 

neurogenesis. Finally, the dentate gyrus (DG) has 

aberrant morphology.

presentation highlights

Assoc. Professor Robert Ramsay 
–  UC, Irvine, USA, 2007 (Invited Speaker).

–  Dept Anatomy and Cell Biology, University of 

Melbourne, Vic, 2007 (Invited Speaker).

–  Session Chair, Myb2007 Conference, Civitella 

Alfedena, Italy, 2007 (Invited Speaker).

–  Regina Elina Cancer Institute, Rome, May 2007 

(Lecture).

–  Elina Cancer Institute, Rome, September 2007 

(Invited Speaker).

–  Children’s Cancer Institute of Australia, Sydney, 

NSW, 2007 (Invited Speaker).

–  ASMR National Scientific Conference, 

Katoomba, NSW, 2007 (Selected Speaker).

–  Dept Microbiology and Immunology, University 

of Melbourne, Vic, 2007 (Invited Speaker).

Ben Williams 
–  Children’s Cancer Institute of Australia, Sydney, 

NSW, 2007 (Invited Speaker).

Sebastian Dworkin 
–  German Cancer Research Centre, Heidelberg, 

Germany, 2007 (Invited Speaker).

–  Inst. for Toxicology and Genetics, 

Forschungszentrum Karlsrühe, Germany, 2007 

(Invited Speaker).

–  Institute of Functional Genomics, Montpellier, 

France, 2007 (Invited Speaker).

–  Institute of Developmental Biology, Marseilles, 

France, 2007 (Invited Speaker).

–  College of France, Paris, France, 2007 (Invited 

Speaker).

awarDs anD prizes

Assoc. Professor Robert Ramsay 
–  NHMRC Senior Research Fellowship, 2006–10.

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $572,500, Senior 

Research Fellowship, 2006–10.

–  NHMRC Project Grant: $377,625, ‘c-Myb 

regulates stem-progenitor cell cycle entry in 

colonic crypts providing insights into colo-rectal 

carcinogenesis’, 2006–08.

–  NHMRC Project Grant: $744,000, ‘Molecular 

identification of the causative genetic and 

epigenetic alterations that induce or promote 

colorectal cancer’, 2007–10. 

–  Cancer Council of Victoria: $210,000, ‘CSF-1 as 

an essential intestinal mitogen’, 2006–08.

publications anD patents

Publications are listed at the end of the report and 

include references 27, 72, 75, 129, 153, 180, 181, 225, 241, 255, 293, 294.

Figure 3: Expression of c-myb in brain tissue. Mutant mice with ‘knocked-out’ 
expression of c-myb in brain tissue have enlarged ventricles (v) in the sub-ventricular 
zone of the brain in the cortex (CX). This can also be observed by small animal MRI. 
The olfactory bulb (OB) is the destination of migrating new-born neuroblasts that are 
produced by a process called neurogenesis. Mutant mice have small OBs due to defects 
in neurogenesis. The dentate gyrus (DG) in the mutant mice is morphologically aberrant 
as well as suggested by the granular appearance of cells (arrows). The DG and SVZ of 
the CX are the two principle locations of for adult neurogenesis. [Reference: Malaterre, 
J. et al. (2008), Stem Cells 26: 173–81.]

Figure 2: Investigating the genetics of colonic crypt biology. (A) The normal homeostatic regulation of 
crypt leads to the balanced proliferation or progenitor cells that give rise to goblet (g), enterocytes (e) and 
endocrine (en) cells. Stem cells reside at or near the crypt base and these cells share some key properties 
with cancer cells. Mitotic cells (m) are readily observed as they divide within the progenitor cell zone. (B) 
Proliferating cells are readily stained by the proliferation marker PCNA (brown stained nuclei). [Reference: 
Ramsay, R.G and Malaterre, J. (2007), Blood Cells Molecules and Diseases 39: 287–291.]

Differentiation anD transCription



54 Peter MacCallum Cancer Centre Research Report 2007 Cancer Cell Biology Program Cell Growth and Proliferation

research overview

In the Cell Growth and Proliferation laboratory 

we are interested in how the size of individual 

organs is controlled during development. To study 

organ size we use the model organism Drosophila 

melanogaster (vinegar fly). The size of different 

organs, and of animals themselves, is controlled 

by nutrition as well as by signalling pathways such 

as the Wnt/Wg, TGF-b/Dpp and Notch pathways, 

and the newly defined Salvador-Warts-Hippo 

(Hippo) pathway. Our laboratory has played a key 

role in identifying members of the Hippo pathway 

and studies several aspects of its function and 

regulation.

The Hippo pathway restricts organ size by 

stimulating programed cell death and by restricting 

cells from growing and dividing excessively, 

properties central to the formation of human 

cancer (Figs A and B). The Hippo pathway controls 

these processes by limiting expression of cyclin 

E (which stimulates cell cycle progression), and 

DIAP1 (which promotes cell survival). Recently 

we discovered that the Fat cadherin is a candidate 

transmembrane receptor protein for the  

Hippo pathway. 

The Hippo pathway is functionally conserved in 

mammals, and the human counterparts of several 

Hippo pathway components have been implicated 

in the genesis of mammalian cancers. Our aim is to 

gain a more complete understanding of organ-size 

control, and to understand how deregulation of size-

control mechanisms contributes to human cancers.

2007 research achievements

Organ size is defined by cell size, shape and 

number. Numerous signalling pathways control 

organ size by determining one or more of three 

important cellular processes: cell growth, cell 

proliferation and programd cell death. One such 

organ-size control pathway is the Salvador-

Warts-Hippo (Hippo) pathway, which has been 

characterised using the model organism  

Drosophila melanogaster.

We recently discovered that the atypical cadherin, 

Fat, is a potential signalling receptor for the Hippo 

pathway. Mutations in fat were first identified in the 

1920s and Fat has been known since the late 1980s 

to control cell proliferation and organ size; however, 

the mechanism by which it controls these processes 

has until now remained obscure. 

CeLL Growth anD proLiferation
The Cell Growth and Proliferation laboratory studies mechanisms that 
control organ size during development, and how deregulation of these 
processes contributes to human cancer.

researCh foCus
•  Developmental organ size control in the vinegar fly, Drosophila 

melanogaster.
•  Functional characterisation of the Salvador-Warts-Hippo tumour 

suppressor pathway in Drosophila.
•  Investigation of the Salvador-Warts-Hippo tumour suppressor pathway in 

human cancer.

researCh personneL 
head 
Dr Kieran Harvey

senior research officers 
Dr Claire Milton 
Dr Xiaomeng Zhang

technical officer 
Lauren Hicks

research assistant 
Nathaniel Albanese

postgraduate student 
Felix Grusche
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We found that Fat restricts organ size by limiting 

expression of the key cell cycle protein, Cyclin E, 

and by suppressing cellular growth rates. We also 

found that Fat normally inhibits expression of the 

important anti-apoptotic protein DIAP1, although 

Fat is dispensable for developmental apoptosis 

in the Drosophila eye. Importantly we found that 

halving the dosage of the Yorkie transcriptional 

coactivator protein (a downstream component 

of the Hippo pathway) suppressed overgrowth 

and organism lethality in animals lacking fat. We 

also found that Fat is likely to control activity of 

this pathway by promoting stability and/or apical 

membrane-localisation of the expanded protein.

These findings enhance our knowledge of 

developmental organ-size control and the 

mechanism of action of the Hippo pathway.  

Given that components of this pathway are 

conserved throughout evolution and are implicated 

in the genesis of human tumours, these findings  

also have implications for our understanding of  

human cancer.

presentation highlights

Dr Kieran Harvey 
–  48th Annual Drosophila Research Conference, 

Philadelphia, USA, March 2007 (Speaker).

–  7th International Human Frontier Science 

Program Annual Awardees Meeting, Twin Waters, 

Qld, July 2007 (Speaker).

–  La Trobe University, Melbourne, Vic, August 

2007 (Invited Seminar).

–  Hanson Institute, Adelaide, SA, September 2007 

(Invited Seminar).

–  Annual Combio Meeting, Sydney, NSW, 

September 2007 (Invited Speaker).

–  Melbourne University, Department of Genetics, 

Melbourne, Vic, October 2007 (Invited Seminar).

Dr Claire Milton 
–  Australian Insect Molecular Biology Annual 

Meeting, Yarra Valley, Vic, September, 2007 

(Speaker).

prizes anD awarDs

Dr Kieran Harvey 
–  Leukemia Lymphoma Society Special Fellowship, 

2005–08.

–  Peter MacCallum Cancer Centre Junior 

Investigator Award, 2006–09.

–  International Human Frontier Science Program 

Career Development Award, 2006–09.

grants anD funDing

–  Leukemia Lymphoma Society Career 

Development Award: US$165,000, 2005–08.

–  International Human Frontier Science Program 

Career Development Award: US$300,000, 

2006–09.

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $277,500, 2006–08.

publications anD patents

Publications are listed at the end of the report and 

include references 115, 214.

(A–B) Mutations in the SWH pathway cause dramatic increases  
in organ size.

Figures A and B are dorsal views of Drosophila heads from either a 

wild-type fly which is normal in size (A) or a fly bearing a mutation in 

the hippo gene, which is substantially larger (B). In addition, eye tissue 

in the hippo mutant is puckered compared with the smooth morphology 

associated with wild-type eyes.

(C–E) The yorkie transcriptional enhancer gene is rate-limiting for 
overgrowth associated with mutations in Fat cadherin.

Figures C to E are wing imaginal discs from identically aged Drosophila 

larvae. Wing discs harbouring mutations in fat (D) are 3 to 4 times 

larger than wild-type wing discs (C). If fat mutant wing discs are also 

heterozygous for yorkie (yki) their overgrowth is dramatically suppressed 

(E), and their size returns almost to that of a wild-type wing disc. This 

data strongly suggests that Fat controls tissue growth by influencing 

activity of the Hippo pathway.

(F–G) Fat possibly regulates SWH pathway activity by controlling 
stability and subcellular localisation of Expanded protein.

Figures F and G are Drosophila wing imaginal discs that are mosaic for 

either warts (wts) (F) or fat (G). In each case wild-type tissue expresses 

green fluorescent protein, whereas mutant tissue does not. In both F 

and G, Expanded (Ex) protein stains red. In wts mutant tissue Ex is 

dramatically elevated (approximately 10 times more Ex protein than in 

wild-type tissue), caused by activation of a negative feedback loop (F). 

By contrast Ex protein is absent from the apical membrane of tissue 

lacking fat (G). This suggests that Fat might control SWH pathway 

activity by influencing stability and/or localisation of Ex.



research overview

The laboratory has developed a program of research 

focused on understanding how maintenance of 

the architecture of tissue and the polarity of cells 

within a tissue regulates cell number and behaviour 

in vivo. This is a collaborative effort between our 

group and the groups of Drs Richardson’s and 

Russell’s at the Peter MacCallum Cancer Centre, 

and seeks to utilise information obtained from 

Drosophila genetic screens to apply to mammalian 

epithelial and T cell biology and to the study of 

human cancer. Our laboratory’s initial studies have 

determined that human homologues of Drosophila 

polarity genes such as Scribble operate similarly in 

mammalian epithelial systems to prevent tumour 

formation. We are examining how polarity proteins 

such as Scribble regulate tumourigenesis and 

examining how their disruption in human cancer 

relates to patient prognosis. In addition, we are 

using information gleaned from Drosophila studies 

as well as our biochemical and cellular analyses 

to understand how polarity proteins interact in 

cellular signalling and tumour progression. A better 

molecular understanding of how tissue architecture 

and polarity are disrupted in cancer should lead to 

the development of novel therapeutic strategies.

2007 research achievements 

Demonstration that loss of human Scribble 
cooperates with H-Ras to promote cell invasion 
through deregulation of MAPK signalling. 

Activating mutations in genes of the Ras-MAPK 

pathway occur in approximately 30% of all human 

cancers. However, mutation of Ras alone is rarely 

sufficient to induce tumour development. Scribble 

is a polarity regulator recently isolated from a 

Drosophila screen for events that cooperate with 

Ras mutation to promote tumour progression and 

cell invasion. In mammals, Scribble regulates 

directed cell migration and wound healing in vivo, 

but no role has been identified for mammalian 

Scribble in oncogenic transformation. We have now 

shown that in human epithelial cells expressing 

oncogenic Ras or Raf, loss of Scribble promotes 

invasion of cells through extracellular matrix in an 

organotypic culture system. Further, the mechanism 

by which this occurs is through the regulation of 

MAPK signalling by Scribble. The suppression of 

MAPK signalling is a highly conserved function of 

Scribble as it also prevents Raf-mediated defects 

in Drosophila wing development. Our data have 

identified Scribble as an important mediator of 

MAPK signalling and provide a molecular basis 

for the observation that Scribble expression is 

decreased in many invasive human cancers.

presentation highlights

Dr Patrick Humbert 
–  Hunter Cell Biology Meeting, Pokolbin, NSW, 

Australia, March 2007 (Invited Speaker).

–  Gordon Research Conference, Cell Contact and 

Adhesion, Il Ciocco, Italy, May 2007 (Poster).

–  3rd International EMT Meeting, Krakow, Poland, 

September 2007 (Invited Speaker).

–  ASMR National Scientific Conference on ‘Tissue 

Remodelling’, Katoomba, NSW, Australia, 

November 2007 (Invited Speaker).

–  10th Annual Australian Cell Cycle Workshop, 

Stradbroke Island, Qld, November 2007 (Speaker).

head 
Dr Patrick Humbert

research fellows 
Dr Luke Dow 
Dr Nathan Godde 
Dr Jeffrey Kauffman

research assistants 
Allison Clarke 

Rosa Iazzolino 
Catherine King

technical officer  
Olivia Cakebread

postgraduate students 
Jasmina Bojadzieva 
Imogen Elsum 
Ryan Galea

honours students 
Luke Parry

summer scholarship 
students 
Susie Roczo 
Tanja Schlosser

undergraduate student 
Adam Chester

CeLL CYCLe anD CanCer GenetiCs
The Cell Cycle and Cancer Genetics laboratory investigates the 
fundamental role of tissue organisation and asymmetry on cancer 
progression with the aim of identifying novel therapeutic strategies.

researCh foCus
•  Cell biology and genetic analysis of cell polarity protein function in 3D 

epithelial cell culture models.
•  Generation and analysis of Genetically Engineered Mouse Models 

(GEMMs) to investigate role of polarity proteins in cancer progression and 
organ development in vivo.

•  Analysis of cell polarity proteins and gene alterations in human cancers.
•  Collaborative analysis of tissue polarity in cancer and development with 

the Russell and Richardson laboratories.
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Figure 3: Scribble can repress the effects of constitutive MAPK signalling in Drosophila, indicating a conserved 
role for Scribble in regulating MAPK signalling. Representative images of Drosophila adult wings from C96-GAL4 control 
(left), C96-GAL4; UAS-RafGOF; UAS-GFP (middle) and C96-GAL4; UAS-RafGOF; UAS-dScribble-GFP (right) animals. A 
simplified description of each genotype is shown beneath in bold. Expression of an activated allele of Raf, which promote Ras-
MAPK signalling, results in notching in the posterior compartment of the adult wing.

the tuMour suppressor sCriBBLe DiCtates CeLL poLaritY DurinG DireCteD epitheLiaL 
MiGration: reGuLation of rho Gtpase reCruitMent to the LeaDinG eDGe. 
Altered expression of human Scribble is associated with 

invasive epithelial cancers; however, its role in tumour 

development remains unclear. Mutations in Drosophila 

Scribble result in loss of polarity, overproliferation 

and 3D-tumorous overgrowth of epithelial cells. Using 

complementation studies in Drosophila we recently 

demonstrated that expression of human Scribble can 

also regulate polarity and restrict tissue overgrowth. 

We have now undertaken a detailed study of human 

Scribble function in the polarised mammary cell line, 

MCF10A. We have shown that although Scribble does 

not seem to be required for apical-basal polarity or 

proliferation control in MCF10A cells (see Fig. 1), 

Scribble is essential for the control of polarity associated 

with directed epithelial cell migration. Scribble-depleted 

MCF10A cells show defective in vitro wound closure 

and chemotactic movement. The cells at the wound 

edge failed to polarise (see Fig. 2) and showed reduced 

lamellipodia formation and impaired recruitment of 

Cdc42 and Rac1 to the leading edge. Furthermore, we 

showed that this function was relevant in vivo as Scribble 

mutant mice show defective epidermal wound healing. 

These data identify an essential role for mammalian 

Scribble in the regulation of the polarity specifically 

involved in directed epithelial migration. 

[Reference: Dow LE et al., (2007) Oncogene 26:2272–

82.]

Figure 1: Scribble knock-down does not alter MCF10A 
cell morphology or apical-basal polarity in MCF10A 
acini. MCF10A grown in Matrigel for 20 days were fixed 
and processed for immunofluorescence. Columns, left to 
right, show representative examples from MCF10A parental, 
shEGFP and shScrib6 knock-down acini. Each row was 
stained with antibodies, indicated in the left-hand panel. 
White arrows indicate the Golgi apparatus in Scribble 
knock-down cells, which appeared less condensed than in 
control acini.

Figure 2: Scribble knock-down prevents polarisation 
of cells at the leading edge. A MCF10A monolayers 
scratch wounded, fixed 6 hours following wounding and 
labelled with GM130 antibody to stain the Golgi (green) 
and TOPRO3 to label nuclei (blue). Shown beneath is a 
graphical representation of the position of the Golgi relative 
to the centre of the nucleus in cells at the leading edge. 
B. Quantitation of cells at the leading edge with the Golgi 
polarised within a 120° arc behind the nucleus following: no 
wound (black) or 6 hours following wounding (grey). Error 
bars represent standard deviation of the mean.

–  International Symposium on Cell Polarity and 

Future Medicine, Yokohama, Japan, December 

2007 (Poster).

Dr Luke Dow 

–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Ryan Galea 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Jasmina Bojadzieva 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Imogen Elsum 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

prizes anD awarDs

Dr Patrick Humbert 
–  National Health and Medical Research Council 

(NHMRC) Project Grant: RD Wright Career 

Development Fellowship, 2005–09.

Ryan Galea 
–  Travelling Scholarship, Jackson Laboratory, 

Maine, USA, 2007. 

Imogen Elsum 
–  Cancer Council Postgraduate Scholarship, 

2007–09.

Tanja Schlosser 
–  Cancer Council Summer Studentship, 2007.

Susie Roczo 
–  Peter MacCallum Cancer Centre and Lions Club 

of Geelong Breakfast, Summer Studentship, 

2007.

Luke Parry 
–  John Curtin School of Medical Research (ANU) 

Summer Studentship, 2007.

grants anD funDing

–  NHMRC Project Grant: $437,500, Career 

Development Award: ‘The Role of the RB/

E2F pathway in Cell Cycle Control and 

Erythropoiesis’, 2005–09.

–  NHMRC Project Grant: $495,650, ‘Regulation of 

epithelial migration by Scribble in development 

and wound repair’, 2007–09.

–  NHMRC Project Grant: $376,125, ‘A novel 

mechanism for the regulation of T cell shape and 

function’, 2006–08.

–  Cancer Council Victoria: $205,956, ‘The role 

of Dlg1 in mammalian tumour development’, 

2006–08.

–  Cancer Council Victoria: $146,750, ‘Drosophila 

as a novel tool for anti-cancer drug discovery’, 

2007.

–  National Breast Cancer Foundation: $100,000, ‘A 

genome-wide screen to identify novel therapeutic 

targets for invasive breast cancer’, 2007.

–  Association for International Cancer Research 

UK: UK£133,640, ‘Molecular characterisation of 

the tumour suppressive properties of mammalian 

Scribble’, 2007–09.

–  Peter MacCallum Cancer Foundation: $100,000, 

‘Translating Drosophila screens to the study of 

human cancer’, 2005–07.

publications anD patents

Publications are listed at the end of the report and 

include references 70, 71.
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research overview

Our laboratory aims to understand the role of 

epithelial stem cells of the skin in homeostatic 

tissue regeneration, wound healing and cancer, 

with an emphasis on stem cell regulation 

and microenvironmental factors that control 

proliferation and differentiation in this tissue. Given 

that epithelial cancers make up more than 80% of 

all cancers, an understanding of these processes is 

critical to our knowledge of carcinogenesis in many 

sites throughout the body.

It has been known for some decades that rapidly 

renewing epithelial tissues at various body sites 

achieve cell replacement through a hierarchy of 

proliferative subsets, i.e. stem and progenitor cells 

also termed transient amplifying cells. However, 

their identification and viable isolation from human 

skin has been a slow process hampered by the 

paucity of cell surface markers and appropriate 

assays to measure stem cell activity. Previous work 

in our laboratory resulted in the identification of 

markers for candidate human epidermal stem, 

transient amplifying and early differentiating cells 

distinguished by their quiescence, their long-term 

in vitro proliferative cell output and short-term 

skin reconstitution ability in organotypic cultures. 

These studies also demonstrated that, aside from 

the intrinsic potency expected of stem cells, 

transient amplifying cells and early differentiating 

epidermal cells could also exhibit surprising tissue 

reconstitution capabilities when placed in the 

appropriate dermal microenvironment, illustrating 

a role for the dermis in regulating epidermal self-

renewal and/or repair. Recent work has therefore 

been aimed at teasing out the intrinsic tissue 

reconstitution properties of human epidermal stem 

and progenitors, and extrinsic regulation by the 

dermal microenvironment. 

2007 research achievements

Elucidating the cellular microenvironment  
of human epidermal stem and progenitors  
of the skin.

The dermis of human skin provides inductive 

signals that promote self-renewal of the overlying 

epithelial cells. Although the role of ‘fibroblasts’ 

and the growth factors and extracellular matrix 

proteins they secrete is well-recognised, relatively 

little is known about the complex interactions 

between the epidermis and the many cell types 

within the dermis in orchestrating homeostatic 

tissue renewal. We have taken the approach of 

raising monoclonal antibodies to cell surface 

antigens expressed by cells of the dermis by 

immunising with freshly disaggregated human 

dermal cell suspensions and selecting for those 

antibodies that recognise subsets of dermal cells 

preferably localised close to the epidermis.

epitheLiaL steM CeLL BioLoGY
The Epithelial Stem Cell Biology laboratory studies the role of stem cells 
and their microenvironment in tissue renewal and carcinogenesis.

researCh foCus
•  Tissue reconstitution ability of epidermal stem cells and their progeny.
•  Role of pericytes in homeostasis and tissue repair.
•  Molecular profiling of epidermal stem cells and their progeny.
•  Molecular and cellular cross-talk between the epidermis and dermal 

microenvironment during tissue renewal.

researCh personneL 
head 
Dr Pritinder Kaur

research officers 
Dr Sophie Paquet-Fifield 
Dr Holger Schlueter

research assistants 
Pradnya Gangatirkar 
Daniel Blashki

postgraduate student 
Lynn Chong
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A novel function for pericytes in promoting 
epidermal proliferation and differentiation in the 
absence of angiogenesis. 

We have generated a monoclonal antibody 

which recognises the pericytes of microvessels 

found in the dermis and can be used to isolate 

these cells using flow cytometry for biological 

characterisation. Short-term tissue reconstitution 

studies demonstrate that, when freshly isolated 

pericytes are re-introduced into the dermal 

equivalent of organotypic cultures, they are capable 

of restoring the intrinsic limited proliferative and 

tissue regenerative ability of early differentiating 

epidermal cells in the absence of angiogenesis. 

Our data suggest that one mechanism by which 

pericytes promote epidermal proliferation in 

this model system is by the secretion of laminin 

10/11, an extracellular matrix protein known to be 

synthesised by epidermal stem and progenitors.

presentation highlights

Dr Pritinder Kaur 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Selected Speaker).

–  Hunter Cell Biology Meeting, Pokolbin, NSW, 

March 2007 (Selected Speaker).

–  4th Australasian Society of Dermatological 

Research Scientific Meeting, Adelaide, SA, May 

2007 (Selected Speaker).

–  Sydney XII STEAM (Sydney Tissue Engineering 

and Matrix Group) Meeting, Sydney, NSW, July 

2007 (Invited Keynote Speaker).

–  Gordon Conference on ‘Epithelial Differentiation 

and Keratinisation’, Bryant University, Rhode 

Island, USA, July 2007 (Invited Discussion 

Leader).

–  Institute of Molecular and Cell Biology (IMCB), 

Biopolis, Singapore, September 2007 (Invited 

Seminar).

–  21st World Congress of Dermatology. Stem Cell 

Session, Buenos Aires, Argentina, October 2007 

(Invited Speaker).

–  Queensland University of Technology, Institute  

of Health and Biomedical Innovation, Brisbane, 

Qld, October 2007 (Invited Seminar).

Dr Sophie Paquet-Fifield 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 2007 (Poster).

Dr Holger Schlueter 
–  5th International Society for Stem Cell Research 

Annual Meeting, Cairns, Qld, June 2007 (Poster).

prizes anD awarDs

Dr Holger Schlueter 
–  International Society for Stem Cell Research 

Travel Award to attend the 5th Annual Scientific 

Meeting in Cairns, June 2007.

grants anD funDing

–  NIH RO1 AR050013-01A2 Project Grant: 

US$176,000 pa, ‘Tissue regenerative capacity of 

epidermal progenitors’, 2005–09.

–  National Health and Medical Research 

Council (NHMRC) Project Grant: $92,500pa, 

‘Understanding Barrett’s oesophagus’, 2006–08.

–  Catholic Archdiocese of Sydney Adult Stem 

Cell Grant: $50,000pa, ‘Improving adult skin 

regeneration for therapeutic purposes – the role 

of stem cells and the extracellular matrix protein 

laminin-10/11’, 2006–07.

–  NHMRC Project Grant: $150,458 pa, 

‘Identification of clinically significant subtypes of 

head and neck cancer cells’, 2007–09.

publications anD patents

Publications are listed at the end of the report and 

include references 47, 93.

CharaCterisation of huMan epitheLiaL steM CeLLs of the skin in an In vIvo  
transpLant MoDeL 
We have previously reported on the use of the cell surface markers integrin ∞6 and the transferrin receptor CD71 to prospectively isolate viable primary human 

keratinocyte stem cells (KSC) and their committed progeny – transient amplifying (TA) and early differentiating (ED) cells – from human skin using criteria 

such as quiescence, cell regenerative capacity and short-term tissue forming ability. We have subsequently shown that transplantation of keratinocytes, inoculated 

into devitalised rat tracheas implanted subcutaneously onto 

SCID mice, provides a powerful in vivo model for studying 

their long-term tissue regenerative capacity. Indeed when 

10,000 KSCs, TA or ED cells were transplanted, all three 

fractions exhibited comparable epidermal renewal capacity 

after 10 weeks. In a recent study, we set out to compare the 

potency of re-epithelialisation exhibited by the KSCs, TAs 

and EDs, by transplanting limiting dilutions of these fractions 

down to 100 cells per trachea. We found a differential rate of 

tissue reconstitution among these populations. Specifically, 

the candidate epidermal KSCs (∞6briCD71dim) were 

more efficient compared to their progeny (TAs and EDs) in 

generating persistent grafts in the long term, while the TA 

cells were the first to repopulate the tracheas. The mRNA 

expression profile of the KSC, TA and ED populations from 

neonatal human foreskin (using Affymetrix gene arrays) was 

completed in our laboratory recently. These data provide 

additional confirmation of the distinct biological properties of 

the stem, progenitor and early differentiating compartments of 

the epidermis. These results, and our molecular profiling of the 

pericyte and fibroblast populations of the dermis, offer insights 

into the potential pathways for intercellular communication 

between the epidermal stem and progenitors and their dermal 

microenvironment.

Figure 2: Tissue regeneration of early differentiating keratinocytes. Tissue regeneration from a thousand early 
differentiating keratinocytes (i.e. non-stem cells), demonstrating remarkable tissue reconstitution at six weeks after 
transplantation. This is illustrated by histology (pink, left panel) and immunostaining for Ki67, keratin14 and blue 
nuclear staining (green, right panel).

Figure 1: Skin regeneration from 100 epithelial stem cells in a transplantation model.
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research overview

Radiotherapy cures many cancer patients every 

year and Peter Mac is an internationally renowned 

centre for cancer radiotherapy. Our research aims 

to inform the molecular basis of, and improve, 

cancer radiotherapy. We take two main approaches 

towards this goal. In the first, we study cells and 

tissues from the rare radiotherapy patients who have 

had a significant adverse reaction to radiotherapy 

in their normal body tissues. Presently, there is no 

clear indication, before treatment, as to who such 

patients may be. We aim to develop laboratory 

tests that can determine before therapy who is at 

high risk of such side-effects: this may allow us 

to treat these at-risk individuals differently and, 

importantly, to perhaps increase radiotherapy 

dosage escalation in the remaining large majority. 

Such individualised patient therapy would be 

a seminal advance for cancer therapy, but no 

attempts to date have found clinical applicability. 

To address this issue, we use modern large-scale 

genomics approaches with radiosensitive patients’ 

cells, such as measuring the activity of all human 

genes in one experiment. These experiments show 

significant promise. They may yield biomarkers 

for prediction or early detection and potentially 

identify candidate genes that may be therapeutically 

modulated for protection from, or the targetted 

therapy of, radiation damage to normal tissues.In 

the second approach, we study a gene family known 

as ‘cohesin’, which functions in the body’s response 

to radiation – specifically, in DNA repair and the 

proper behaviour of chromosomes. It has become 

evident that many tumours have an ‘Achilles heel’ 

because of defects in DNA repair, and this is being 

exploited in trials of DNA repair inhibitors in 

cancer patients. Recent exciting discoveries have 

highlighted additional roles for the cohesin family, 

including the control of gene activity on a large 

scale, and nerve cell development. Recently cohesin 

genes have also been implicated in the cancer 

process itself. A better understanding of this gene 

family thus has implications for both the causes and 

the treatment of cancer.

2007 research achievements

Characterised whole genome alternative splicing 
following ionising radiation

We are characterising the transcriptional response 

to ionising radiation (IR), with particular interest 

in whole transcriptome alternative splicing. We 

have used human exon arrays to interrogate the 

genome for radiation-induced transcriptional 

expression products in human cell lines at the 

gene and exon levels. We have identified novel IR-

regulated gene expression products, many of which 

have been validated by PCR-based techniques. 

In addition to quantitative changes of full-length 

transcripts, a large number of alternative splicing 

events is evident, many of which are previously 

uncharacterised and preferentially occur following 

IR exposure. Likewise, we have conducted 

experiments to explore the transcriptional profile 

of radiation sensitive (RS) patients. We have 

profiled these same cell types from cancer patients 

who have had severe responses to radiotherapy. 

We used cell lines from non-RS cancer patients 

as controls. We have identified gene expression 

profiles of RS patient cell lines and have identified 

alternative splicing products as well as gene 

Dna repair
The DNA Repair laboratory aims to improve cancer therapy by extending 
the molecular understanding of radiotherapy responses of both cancers 
and normal tissues and by using such new knowledge to underpin 
individualised cancer therapies.

researCh foCus
•  To improve cancer treatment by radiotherapy.
•  Translation of basic research discoveries into clinical practice.

researCh personneL 
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Assoc. Professor  
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research fellows 
senior research officer  
Dr Carl Sprung 
Dr Huiling Xu

technical officer 
Tom Harvey

research assistants 
Kuhendra Balakrishnan  
Aidan Flynn 
Su Kah Goh 
Nancy Reyes 
Sandra Verschoor 

postgraduate student 
Raja Vasireddy

advanced medical  
science students 
Universitas Indonesia: 
Jennifer Patra (2007–08) 
Nempaka Sestari (2007–08)
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expression differences that are unique to RS patient 

cell lines following treatment with IR (see Fig. 2). 

In conclusion, these results could lead to a better 

understanding of the radiation response and may 

enable the individualisation of radiotherapy to 

increase the tumour control rate.

Discovery of new genetic links to human 
radiosensitivity using a ‘candidate gene’ 
approach: novel DNA sequence variants in two 
radiosensitivity candidate genes.

(1).  Increased severity of cutaneous acute 

radiotherapy side-effects associated with a  

DNA sequence variant in a melanogenesis-

regulatory gene (MRG)

Melanin is the pigment that colours the skin of 

humans. DNA sequence variants of MRGS may 

affect melanin expression and are linked to the 

different skin phenotypes (pale through to darkly 

pigmented). The level of skin pigmentation is a key 

factor influencing skin sensitivity to UV radiation, 

and although cross-sensitivity to both UV and 

ionising radiations is uncommon, there is a clinical 

impression that fair-skinned individuals might be 

more prone to radiotherapy-induced skin side-

effects. Radiotherapy itself can also induce  

skin pigmentation. 

We therefore asked whether DNA sequence variants 

of an MRG could also influence skin sensitivity to 

ionising radiation. We examined the MRG genotype 

of a cohort of Australians with unexpectedly severe 

acute and/or late tissue toxicity, including skin 

reactions from radiotherapy for cancer (n=30); 

findings were compared with control data from  

our previous study of MRG data representative  

of the general Australian population (n=1,787).  

We found that the frequency of one MRG allele 

in the cohort of patients with unexpectedly 

severe acute cutaneous radiation reactions was 

significantly increased compared with the control 

population (p = 0.003). Hence, DNA sequence 

variants of an MRG gene may play a role in adverse 

acute responses of patients to radiotherapy. [Fogarty 

et al., unpubl; joint study with QIMR collaborators.]

(2).  Novel DNA sequence variants in a cohesin gene 

in radiosensitive cancer patients

Cohesin genes are implicated in radiosensitivity. 

To determine whether cohesin gene mutation might 

underlie clinical radiosensitivity, we screened 

cohesin genes for DNA sequence variants, finding  

a novel DNA sequence variant in a regulatory

region of a cohesin gene (Fig. 3). Cell-based 

functional studies of immortalised cells from the 

individual cancer patient will be used to determine 

if this sequence variant has functional significance 

[Sprung and Xu et al., unpubl.]

presentation highlights

Assoc. Professor Michael McKay 
–  13th International Congress of Radiation Research, 

San Francisco, USA, July 2007 (Speaker).

–  Interdisciplinary Oncology Seminar, Sydney 

South West Cancer Therapy Centre, Sydney, 

NSW, 2007 (Speaker).

–  Royal Australian and New Zealand College 

of Radiologists Radiobiology Examination 

Preparation Course, Brisbane, Qld, 2007 (Speaker).

Dr Carl Sprung 
–  Annual Meeting of the American Association  

for Cancer Research, San Diego, USA, April  

2007 (Poster).

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $434,000, ‘Clinical 

Radiosensitivity: Role of DNA repair’, 2006–08.

–  NHMRC Project Grant: $426,000, ‘Cohesin: Role 

in germ cell chromosomal segregation’, 2006–08. 

–  Cancer Institute New South Wales Clinical 

Research Fellowship (declined): $820,600, 

2006–08.

–  NHMRC Project Grant: $1,648,750, ‘A 

randomised Phase III study of radiation doses and 

fractionation schedules in non-low risk DCIS of 

the breast’, 2007–11.

publications anD patents

Publications are listed at the end of the report and 

include references 175, 213, 257, 263, 314.

iMproveD CharaCterisation of raDiation responses of CeLLs froM patients BearinG 
Mutations in BRCA1/2 Breast–ovarian CanCer tuMour suppressor Genes
Patients with mutations in the BRCA genes are at a high lifetime risk for 

development of breast and other cancers. The BRCA genes themselves were 

discovered to be important in the body’s response to ionising radiation, such as used 

in cancer radiotherapy. This raises a number of questions such as: Is mammography, 

commonly used as an early detection strategy in high cancer risk patients, possibly 

causing, as well as discovering, new breast cancers in these patients? Could the 

tumours of BRCA proteins be more susceptible to radiotherapy? Conversely, does 

improper BRCA gene function predispose such patients to increased toxicity from 

radiotherapy? Regarding the latter, an ‘early warning system’ as to whether the cells 

from BRCA mutation-carrying individuals could give an indication of the person’s 

likelihood of suffering enhanced radiation side-effects would be very beneficial. To 

this end, we performed a comprehensive analysis of indicators of radiation damage 

in cells from BRCA gene mutation-carrying patients. Although the assays we 

applied showed a suggestion that some sensitive cases could be predicted, ultimately 

the inter-individual variation in assay responses suggested that this approach was 

unlikely to have clinical utility [Reference: Lovelock P.K. et al. (2007), Breast 

Cancer Research and Treatment 104(3): 257–66.]

Figure 3: High resolution DNA melt analysis for DNA sequence 
variants in a cohesin gene, from patients who had suffered 
unexpectedly severe adverse effects from radiation. More  
than 60 cases were tested (blue regions), and samples were  
run in triplicate. Two potential variants are shown by the  
green/orange peaks.

Figure 1: Post-ionising radiation quantitation of micronucleus frequency, a readout of 
DNA damage, in lymphoblastoid cell lines from BRCA mutation-carrying patients’ cells. 

Figure 2: Irradiated cells (large blue ellipsoid) from cancer patients 
can be discerned from untreated cells (large red ellipsoid) using 
complex algorithms applied to thousands of data points derived 
from microarray data. This type of analysis is also being applied in 
our laboratory to predict radiosensitivity in an effort to individualise 
and therefore optimise radiotherapy.
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research overview

Radiation damage to normal tissues – for example, 

the rectal mucosa of prostate cancer patients – 

limits the effectiveness of cancer radiotherapy. 

We are developing new drugs that decrease the 

sensitivity of the cells to ionising radiation, and 

because many of the normal tissues at risk (e.g., 

rectal mucosa, oral mucosa, skin) are accessible to 

topical application, this provides the opportunity to 

target the radioprotector to normal tissues without 

risk of protecting the tumour. With the lead drug 

methylproamine in hand, the research program 

is now in the stage of what, in drug development 

jargon, is called ‘lead optimisation’. In short, new 

analogues are now being designed and synthesised, 

in collaboration with colleagues in the Melbourne 

University School of Chemistry at Bio21, to 

optimise the properties of the drug.

A distinct project focuses on the use of radioactive 

isotopes for cancer treatment, in which we are 

focusing on a particular class of radio-isotopes 

called Auger emitters. The salient feature of Auger 

emitters is the highly focused radiochemical 

damage, in molecular dimensions, associated with 

their decay. Since nuclear DNA is the critical target 

for all radiation effects on the cell, it is necessary 

to target the Auger emitters to DNA for maximum 

efficacy. Thus we are developing DNA binding 

drugs that are labelled with Auger isotopes. 

While it is important to target Auger emitters to 

DNA, there is also a requirement to target the 

isotopes to the DNA of tumour cells. Accordingly, 

the overall strategy involves preparation of 

conjugates between tumour targeting proteins and 

DNA ligands labelled with Auger emitting isotopes. 

The protein portion of the conjugates recognises 

specific receptors on the surface of tumour cells. 

The receptor conjugate complex is then internalised 

and degraded, allowing the release of the labelled 

DNA-binding drug and translocation to nuclear 

DNA, and finally accumulation of lethal DNA 

damage upon decay of the isotope.

MoLeCuLar raDiation BioLoGY
In two separate avenues to improving radiation treatment of cancer,  
the Molecular Radiation Biology laboratory is developing a topical 
radioprotector to protect normal tissues specifically and a strategy to  
target radioactivity to tumours.

researCh foCus
•  A new class of DNA-binding radioprotecting drugs has been developed. 

Refinement of the lead drug, methylproamine, is underway. 
•  Minor groove-binding DNA ligands labelled with Auger-emitting isotopes 

are being designed, synthesised and evaluated for DNA breakage 
efficacy and cytotoxicity. 

•  Conjugates of the labelled ligands with tumour targeting proteins are 
being prepared and evaluated, both in vitro (cytotoxicity) and in vivo 
(distribution in tumour-bearing mice).

researCh personneL 
head  
Assoc. Professor Roger Martin

senior research scientist  
Dr Pavel Lobachevsky

senior research officer  
Dr Tom Karagiannis

research officer  
Dr Andrea Smith

part-time research 
assistants from peter mac’s 
radiotherapy department  
Michael May 
Nicholas McGrath 

Chloe Pandeli 
Mervin Quai-Hoi

summer scholarship 
students 
Jacinta Wubben 
Mohammid Yassin
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Figure 2: The result of docking a DNA ligand into the minor groove of a dodecamer DNA sequence, using AutoDock4.

2007 research achievements

Development of DNA-binding radioprotector 
drugs.

We have recently developed a collaborative research 

agreement with Sirtex Medical (Sydney) to support 

the Radioprotector Project. The funding associated 

with the Research and License Agreement, in 

combination with an NHMRC development grant 

for the project, will provide support of more 

than $1.5 million over a period of 18 months, 

starting on 1 October 2007. The research program 

is divided into three phases: lead optimisation, 

formulation development and finally pre-clinical 

proof-of-principle of topical radioprotection. The 

lead optimisation phase involves the design and 

synthesis of new analogues and evaluation in cell 

culture for cytotoxicity, radioprotection and other 

features. Minor groove DNA binding is a necessary 

design feature and has utilised the molecular 

docking program AutoDoc 4, developed at The 

Scripps Research Institute in the USA (Fig. 2).

presentation highlights

Assoc. Professor Roger Martin 
–  13th International Congress of Radiation 

Research, San Francisco, USA, July 2007  

(Invited Speaker).

–  Sixth International Symposium on Physical, 

Molecular, Cellular, and Medical Aspects of 

Auger Processes: Harvard Medical School, 

Boston, USA, July 2007 (Invited Speaker).

Dr Pavel Lobachevsky 
–  13th International Congress of Radiation 

Research, San Francisco, USA, July 2007 

(Invited Speaker).

–  Sixth International Symposium on Physical, 

Molecular, Cellular, and Medical Aspects of 

Auger Processes; Harvard Medical School, 

Boston, USA, July 2007 (Invited Speaker).

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Development Grant: $264,850, 

‘New drugs to reduce the side-effects of 

cancer radiotherapy’, 2007–08. This grant 

is supplemented by funding of $1.5 million 

associated with the Licensing Agreement with 

Sirtex Medical.

publications anD patents

Publications are listed at the end of the report and 

include references 137, 138, 139, 140, 141, 149.

auGer-LaBeLLeD Dna LiGanDs for raDiation therapY
In the Auger radiotherapy project, a major development has 

come from the investigation of an isotope called I124. As well 

as being an Auger emitter, the decay of I124 is associated with 

the emission of a positron. This provides the potential for a 

combined PET imaging/isotope therapy strategy in which 

PET imaging could be used to verify the efficacy of tumour 

targeting and also for dosimetry of both the tumour and 

the normal tissues at risk. Although decay of I124 involves a 

somewhat ‘weaker’ Auger emission, our research during 2007 

demonstrated that the isotope nevertheless was very effective 

at inducing DNA double stranded breaks when the decay 

event occurs in an isotope attached to a minor groove-binding 

DNA ligand. Our results have demonstrated that on average 

there is a 50% chance of such a decay inducing a DNA double 

stranded break. Only 50 such decays are required to kill a cell. 

Molecular modelling has a relationship between the proximity 

of the radioactive isotope to the axis of DNA (Fig. 1) and the 

efficiency of decay-induced DNA breakage.

Figure 1: Molecular model (from Sybyl ver 7.3) showing the relative position of the iodine atom of an iodinated 
DNA ligand, relative to the DNA helix axis.



64  Peter MacCallum Cancer Centre Research Report 2007 Cancer Cell Biology Program Cell Cycle and Development

research overview

Our lab uses the genetically amenable model, 

the vinegar fly, Drosophila, to study mechanisms 

controlling cell proliferation and tumourigenesis 

within the context of a whole animal. Our major 

focus is on the neoplastic tumour suppressors scrib, 

dlg and lgl, which affect cell polarity, proliferation 

and migration. We have shown that lgl mutant 

clones show upregulation of the key cell cycle gene, 

cyclin E, and ectopic cell proliferation, independent 

of cell polarity defects, showing that lgl directly 

affects proliferation independent of cell architectural 

defects. To identify the pathways misregulated in 

scrib/dlg/lgl mutants, we have carried out genetic 

screens and microarray expression profiling, which 

has revealed that several signalling pathways are 

misregulated. Despite the ectopic cell proliferation 

that occurs in scrib/dlg/lgl mutant clones, the 

mutant tissue does not overgrow due to cell death or 

differentiation. We have developed a two-hit cancer 

model in flies, where co-expression of oncogenic Ras 

or Notch in scrib/dlg/lgl mutant clones overcomes 

the restraining forces of cell death and differentiation 

to result in the generation of invasive tumours. By 

genetic screens we have identified other genes that 

can cooperate with scrib mutants or with oncogenic 

Ras in tumourigenesis and are currently analysing 

their mechanism of action. In addition, we are 

using our Drosophila cancer models to screen for 

small molecule inhibitors that specifically target the 

tumours. Through collaboration with Drs Patrick 

Humbert and Sarah Russell (Cell Polarity Group) 

we are translating this work into mammalian 

epithelial or T cells and mouse models. We are 

also investigating the role of extracellular matrix 

proteins, in particular Sparc, in tumourigenesis in 

collaboration with Professor David Bowtell. 

2007 research achievements

The effect of lgl/scrib/dlg on signalling pathways. 
We have been investigating the effect of Lgl/Scrib/

Dlg on signalling pathways in Drosophila and 

through collaboration with Patrick Humbert in 

mammalian MCF10A models. In Drosophila we 

have shown that scrib and lgl can modulate various 

signalling pathways. In human epithelial cells and in 

Drosophila over-expression of Scrib can act to block 

the Ras-MAPK signalling pathway.

Drug screening in Drosophila cancer models.

In order to identify small-molecule inhibitors that are 

able to target tumours within a whole organism, we 

have established a high throughput screen assay to 

identify drugs that can increase survival of the larvae 

and reduce the tumour burden of larvae carrying 

scrib- + RasACT tumours induced in the developing 

eye. We have provided proof-of-principle that small 

molecule inhibitors fed to tumour-bearing larvae 

are capable of specifically reducing the tumourous 

overgrowth due to scrib mutant + RasACT expression 

in the Drosophila developing eye. We are currently 

setting up to do a pilot screen of 5,000 compounds. 

Sparc in tumourigenesis.

Sparc (encoding an extracellular matrix protein) has 

been implicated in human cancers. We have shown 

that knock-down of sparc in specific tissue in 

Drosophila leads to aberrant cell migration. We are 

currently characterising the mechanism by which 

this occurs. 

CeLL CYCLe anD DeveLopMent
We seek to understand the action of the junctional neoplastic tumour 
suppressors in tumourigenesis in model organisms and to translate this to 
mammalian systems.

researCh foCus 
•  Modelling cancer in Drosophila.
•  Mechanism of action of junctional neoplastic tumour suppressor genes, 

lgl/scrib/dlg.
•  Role of the extracellular matrix protein Sparc in tumourigenesis.
•  Screening for anti-cancer drugs using Drosophila cancer models.

researCh personneL
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Lgl in cell proliferation control and apico-basal 
cell polarity.

Ectopic cell proliferation and apico-basal cell polarity 

are separable in Drosophila lgl mutant clones in 

the developing eye at the larval stage. This study 

showed for the first time that lgl has a more direct 

role in restraining cell proliferation rather than this 

occurring indirectly as a result of loss of cell polarity. 

However, later in development, polarity is lost (see 

Fig. 3). This is in contrast to clones mutant for other 

cell polarity genes where cell polarity is lost in the 

developing eye at the larval stage (Fig. 4). Also this 

work showed that lgl mutant mosaic eyes lead to a 

block to developmental cell death, both autonomously 

and non-cell autonomously. We are currently 

investigating the mechanism by which this occurs. 

presentation highlights

Dr Helena Richardson 
–  Hunter Valley Cell Biology Conference, Pokolbin, 

NSW, March 2007 (Invited Speaker). Co-chair and 

organiser of ‘Cell polarity and adhesion’ session.

–  Combio, Sydney, NSW, September 2007  

(Invited Speaker). 

–  Garvan Signalling Meeting, Sydney, NSW, October 

2007 (Selected Speaker).

–  Cell Cycle Workshop, Stradbroke Island, Qld, 

November 2007 (Selected Speaker). Chair of  

‘Cell Growth’ Session.

–  Monash Institute of Medical Research, Melbourne, 

Vic, May 2007 (Invited Speaker).

–  Melbourne Epithelial Biology Group Meeting, 

PMCC, Melbourne, Vic, October 2007  

(Invited Speaker).

–  Japan Cell Polarity Meeting, Yokohama, Japan, 

December 2007 (Poster). 

Dr Nicola Grzeschik 
–  European Drosophila Conference, Vienna, Austria, 

August 2007 (Poster).

–  Japan Cell Polarity Meeting, Yokohama, Japan, 

December 2007 (Poster).

MoDeLLinG CanCer in DRosoPhIlA
The neoplastic tumour suppressor Scribble is a regulator of apical-basal cell polarity and important for 

limiting cell proliferation. Loss of Scribble function results in over-proliferation, rounding-up of cells and 

multi-layering of the epithelium of 3rd instar larval imaginal discs. In contrast, scribble mutant clones of 

tissue do not over-grow due to the presence of surrounding wild-type tissue and JNK-mediated apoptosis 

of the mutant tissue. However, if oncogenic alleles of Ras (RasACT) or Notch (NotchACT) are expressed 

in scribble mutant clones, apoptosis is prevented and massive overgrowth of the mutant tissue ensues, 

resulting in the formation of large, invasive tumours. In order to understand how these oncogenes are 

cooperating with scribble mutants, we carried out a genetic screen for genes that, when over-expressed, 

can act similarly to RasACT or NotchACT. From this screen, we identified abrupt, which encodes a BTB/

POZ Zinc finger domain transcription factor. Mammalian homologs of this family of proteins are known 

oncogenes. RasACT, NotchACT or Abrupt + scribble mutant tumours exhibit all the hallmarks of cancer 

that can be modelled in Drosophila: increased proliferation, increased survival, failure to differentiate 

and increased invasion. We also found that two other genes, the transcription factors Dorsal and Escargot 

(Snail family Zn finger), cooperated to a lesser extent with scribble mutants to form quite large tumours, 

although not as large or as invasive as abrupt + scrib-. 

In a second genetic screen we sought to identify genes that, when over-expressed, act similarly to scribble 

mutants in their ability to cooperate with RasACT. Of 5,000 lines screened we obtained six genes that were 

validated by an independent transgene that could cooperate with RasACT when expressed throughout the 

developing eye. When we expressed these in clones in the developing eye, only three of them were able 

to cooperate with RasACT to form large tumours with invasive properties. These were RhoGEF2 and Pbl 

(RhoGEF1) activators of Rho-GTPases, and Rac1 a Rho-family GTPase (see Figs 1 and 2). Independently 

we have also shown that the Src tyrosine kinases Src42A and Src64B can cooperate with RasACT in clones 

to result in large tumours. RhoGEFs, Rac1 and Src have all been shown to modulate cell morphology by 

effects on the actin cytoskeleton; however, despite this characterised function for these genes, we have 

shown that activation of the Jun kinase pathway is critical to their ability to cooperate with RasACT. 

Figure 1: Photographs of the adult eyes showing cooperation 
with RasACT. 

Figure 4: The single layer columnar cell architecture of the 
developing eye is lost (F-Actin staining) and differentiation is 
disrupted (ELAV staining) when critical neoplastic junctional 
tumour suppressor genes are mutated.

Figure 2: Over-expression 
of the 
RhoGEF, Pbl, cooperates 
with oncogenic Ras 
(GFP+ tissue) to form 
massive tumours in the 
developing eye, which 
are characterised by an 
aberrant rosette-type 
structure (revealed by 
F-actin staining) and 
differentiation (ELAV 
staining) blocked. 

Figure 3: In the lgl mutant mosaic eye, only cell polarity is lost  
laterin development, as evidenced by the baso-lateral 
mislocalisation of the E-cad, F-Actin and Patj (marked by  
the absence of nuclear GFP).

Dr Kathryn Guthridge 
–  European Drosophila Conference, Vienna, Austria, 

August 2007 (Poster).

Dr Vin Sahota 
–  European Drosophila Conference, Vienna, Austria, 

August 2007 (Poster).

Felix Grusche 
–  European Drosophila Conference, Vienna, Austria, 

August 2007 (Poster).

Peytee Khoo 
–  European Drosophila Conference, Vienna, Austria, 

August 2007 (Poster).

prizes anD awarDs

Helena Richardson 

–  National Health and Medical Research Council 

(NHMRC) SRFB Fellowship, 2007–11.

grants anD funDing

–  NHMRC Project Grant: $149,500 pa, 

‘Characterisation of novel inhibitors of G1-S phase 

progression in Drosophila’, 2005–07. 

–  NHMRC Project Grant: $155,000 pa, 

‘Investigating tumour development and metastasis 

using a novel Drosophila cancer model’, 2005–07. 

–  NHMRC Project Grant: $99,167 pa, ‘Modelling 

cooperative tumourigenesis in Drosophila’, 

2006–08.

–  NHMRC Project Grant: ‘Sparc and Sparc cluster 

genes in tumourigenesis’, 2007-09.

–  CCV Venture: $193,750, ‘Drosophila as a novel 

tool for anti-cancer drug discovery’, 2007–08.

–  ARC: $70,000 pa to our lab, ‘Unveiling and 

characterisation of a fundamental pathway 

important in cell division (Cdk regulation of Brm 

complex)’, 2007–09.

publications anD patents

Publications are listed at the end of the report and 

include references 115, 214.

Wild type

ey>RhoGEF2-
GS45

ey>RasACT

ey>RasACT 
RhoGEF2-GS45



Ekatarina Bogatyreve from the Translational Research Laboratory and Centre for Molecular Imaging.



transLationaL researCh
using basic research, clinical trials and collaboration with industry to 
maximise the future impact of research findings for cancer patients.

Professor Rod Hicks, Co-Head, Centre for Molecular Imaging and Translational Medicine, and Head, Advanced Cancer Imaging.
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research overview

Our research program brings together functional 

imaging and powerful tools in cell and molecular 

biology to understand and predict responses to 

targeted therapies.

Our work focuses on four main lines of 

investigation: developing specific strategies to 

provide proof-of-mechanism for the activity of 

targeted cancer therapies in early phase clinical 

trials with a strong focus on functional imaging; 

investigation of biomarkers of tumour hypoxia to 

predict response to targeted and traditional cancer 

therapies; investigation of molecular mechanisms 

of response to small molecule inhibitors of protein 

and lipid kinases; and combining novel targeted 

therapies with conventional radiation therapy or 

cytotoxic chemotherapy.

We utilise a range of technologies to interrogate 

these processes, including transgenic and gene 

targeted models of cancer, PET imaging, functional 

ultrasound, genetic modification of cancer cell 

lines, cell imaging using fluorescence microscopy, 

immunohistochemistry and electron microscopy 

and quantitative protein analyses.

2007 research achievements 

Identifying and treating tumour hypoxia – 
complementary preclinical and clinical studies.

Hypoxia (low oxygen) in tumours is known to 

be an adverse prognostic factor due to hypoxic 

tumour cells exhibiting increased resistance 

to chemotherapy and radiotherapy. We are 

utilising preclinical mouse models of hypoxia 

to test known and novel therapeutics affecting 

it, such as anti-angiogenic therapy. We are also 

identifying and validating known and novel 

endogenous markers of tumour hypoxia in a Phase 

III human clinical trial in head and neck cancer. 

These studies involve imaging modalities that 

include PET, autoradiography, ultrasound and 

immunohistochemistry. Our research will inform 

future clinical trials testing novel therapeutics 

affecting hypoxia and enhance the treatment options 

for cancer patients.

Radiosensitisation with novel signal transduction 
inhibitors.

The use of novel agents that target signal 

transduction pathways responsible for radiation 

resistance is a promising strategy to enhance the 

effects of radiation. The phosphatidylinositide-3 

kinase (PI3K)/Akt signalling pathway is known to 

be activated by ionising radiation and accumulating 

evidence indicates that it is a major contributor 

to radio-resistance of cancer cells. Initial studies 

have demonstrated that BEZ235 (Novartis, Basel, 

Switzerland), a novel PI3K inhibitor, and radiation 

are responsible for significant in vitro radio-

sensitisation across a range of cell lines. Ongoing 

studies are exploring the mechanisms responsible 

for the interaction (including effects on apoptosis, 

cell cycle, DNA repair and autophagy).

Investigating the role of glucose metabolism in 
the cellular response to imatinib.

Imatinib is used to successfully treat many 

cancer types, including gastrointestinal stromal 

tumours (GISTs) harbouring mutations in c-KIT. 

Efficacy of imatinib treatment in GIST patients is 

commonly assessed by measuring reduced glucose 

transLationaL researCh
As part of the Centre for Molecular Imaging and Translational Medicine, the 
Translational Research Laboratory investigates the application of new 
targeted therapies for cancer by integrating cell biology, molecular biology, 
functional imaging and clinical trials.

researCh foCus
•  Investigation of inhibitors of protein and lipid kinases using laboratory and 

clinical studies.
•  Identification and validation of biomarkers to predict response to targeted 

therapeutics.
•  Mechanism of action of therapeutics targeting signalling, cell cycle and 

cell surface receptors.
•  The role of hypoxia in responses to cancer therapies.

researCh personneL

Translational Research Program Translational Research 
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metabolism with FDG-PET imaging. As well as 

being a valuable in vivo indicator of response, we 

hypothesise that modulating glucose metabolism is 

a major mechanism through which imatinib exerts 

therapeutic effect. Utilising a cell model of ckitV560G 

oncogene addiction, we have found that imatinib 

directly reduces glucose metabolism. Introducing 

the anti-apoptotic protein Bcl2 into these cells 

results in resistance to imatinib-induced apoptosis. 

However, resistance is short-lived, and treated cells 

undergo a delayed, alternative mode of cell death 

featuring characteristics of autophagy. We continue 

to examine links between inhibition of glucose 

metabolism and cell death in carcinogenesis and 

how these may be exploited for therapeutic benefit 

in patients who have developed resistance to imatinib.

presentation highlights

Assoc. Professor Grant McArthur 
–  Developmental Therapeutics Cytotoxic 

Chemotherapy, ASCO, Chicago, USA, June 2007 

(Poster).

–  Developmental Therapeutics: Immunotherapy, 

ASCO, Chicago, USA, June 2007  

(Poster).

–  Asian Pacific Digestive Week, Kobe, Japan, 

October 2007 (Invited Speaker).

–  Novartis Oncology Australia Research and 

Development Symposium and the Medical 

Oncology Group of Australasia meeting, Sydney, 

NSW, August (Invited Speaker).

–  ANZ Head and Neck Society Scientific Meeting, 

Brisbane, Qld, July (Invited Speaker).

–  Royal Australian and New Zealand College of 

Radiologists (RANZCR) 58th Annual Scientific 

Meeting, Melbourne, Vic, October (Invited 

Speaker).

–  Kimmel Grand Round IGR Talk, PMCC, 

Melbourne, Vic, June 2007 (Invited Speaker).

–  Pfizer Medical Forum, Melbourne, Vic, 21st 

November, 2007 (Invited Speaker).

Professor Rodney Hicks 
–  Joint Molecular Imaging Conference, Rhode 

Island, USA, September 2007 (Speaker).

Dr Carleen Cullinane 
–  4th University of Malaya Imaging Symposium 

Preclinical Imaging, Kuala Lumpur, Malaysia, 

July 2007 (Invited Speaker).

–  Joint Molecular Imaging Conference, Rhode 

Island, USA, September 2007 (Speaker).

–  American Association for Cancer Research 

(AACR) Annual Meeting, Los Angeles, USA, 

April 2007 (Poster).

Dr Petranel Ferrao 
–  10th Annual Australian Cell Cycle Workshop, 

Qld, 7–9 November 2007 (Speaker).

prizes anD awarDs

Assoc. Professor Grant McArthur 
–  Sir Edward Dunlop Clinical Cancer Research 

Fellowship, Cancer Council Victoria, 2006–10.

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $166,708.34 p.a., 

‘Predicting Outcomes of Treatment in Head and 

Neck Cancer’, 2006–08.

–  NHMRC Project Grant: $143,250 p.a., ‘Imaging 

functional changes during molecularly targeted 

therapy in a new model of gastrointestinal stromal 

tumour’, 2006–08.

–  Cancer Council Victoria, Sir Edward Dunlop 

Clinical Research Fellowship: $144,500 p.a., 

2006–10.

–  National Institutes of Health (USA): ‘Defining 

Molecular Markers of Hypoxia’, 2006 

 – US$159,624; 2007 – US$132,134; 2008  

 – US$133,380; 2009 – US$136,900; 2010  

 – US$140,362; 2006 –10.

–  Pfizer: $62,500 approx p.a., ‘Preclinical A-PET 

imaging of tumour responses to checkpoint 

inhibitors’, 2006–07. 

–  Pfizer: ‘Translational Unit in Oncology’, 2007.

–  Pfizer: ‘Molecular Imaging of Targeted 

Therapeutics’, 2007.

–  Novartis: Total payment $89,875 AUD, ‘Mutation 

screening for Melanoma and other malignancies’, 

2007.

publications anD patents

Publications are listed at the end of the report and 

include references 58, 64, 81, 87, 186, 187, 228.

fLuoro-L-thYMiDine positron eMission toMoGraphY iMaGinG of a CeLL CYCLe 
CheCkpoint inDuCeD BY GeMCitaBine in xenoGraft anD huMan tuMours
The protein kinase CHK1 is a key regulator of the S and G2 cell cycle checkpoints that are activated in response to DNA damage. Inhibition of CHK1 using a novel 

small molecule inhibitor abrogates DNA damage-induced cell cycle arrest and sensitises cells to DNA damaging agents in vitro and in vivo. The aims of this project are 

to develop preclinical biomarkers to assess response to a novel inhibitor of CHK1 and to investigate the potential utility of the biomarker in the clinical setting. 

Tumour cell uptake of the positron emission tomography (PET) tracer 3’-deoxy-

3’fluorothymidine (FLT) is maximal in the S and G2 phases of the cell cycle. We therefore 

investigated whether this tracer can be used to non-invasively monitor the induction 

and therapeutic inhibition of a cell cycle checkpoint in vivo. PET imaging of preclinical 

tumour models with FLT following treatment with gemcitabine revealed a ‘flare’ in tumour 

uptake of FLT which correlated closely with cell cycle arrest in S-phase as measured by 

bromodeoxyuridine incorporation and increased cyclin A levels. Treatment with the novel 

CHK1 inhibitor PF-477736 after gemcitabine abrogated the flare. Characterisation of 

FLT uptake in PC3 tumours after gemcitabine treatment revealed that the flare in uptake 

is restricted to a narrow time window and is highly reproducible following each of three 

gemcitabine treatments given three days apart. 

A pilot clinical study was then initiated to investigate the presence of an FLT flare in human 

tumours after gemcitabine therapy. Increased uptake of FLT was observed in at least one lesion 

in over half of patients evaluated (Fig. 1). These data demonstrate the potential of FLT PET 

imaging as a clinical strategy to monitor the response of tumours to compounds targeting cell 

cycle checkpoints. Our laboratory is continuing to investigate the molecular basis of the FLT 

flare induced by gemcitabine and abrogated by a CHK1 inhibitor.

Figure 3: A fluorescence photomicrograph of cells from a breast cancer 
model showing hypoxic regions (green) and vasculature (red), demonstrating 
that hypoxia generally occurs at a distance from blood vessels.

Figure 2: (A) A fluorescence photomicrograph of normal cellular mitosis 
showing mitotic spindles (green) and chromosomes (red). (B) Mitosis  
in cells treated with a drug that has induced mitotic catastrophe.

Figure 1: FLT-PET scan in a patient with liver metastases before (A) and 24 hr 
after treatment with gemcitabine (B).
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research overview

The Molecular Imaging Research laboratory is 

focused on the development and use of molecular 

imaging techniques, particularly positron emission 

tomography (PET), for in vivo functional imaging 

of tumours. Employing two dedicated small 

animal PET scanners, we non-invasively image 

changes in tumour biology in murine models of 

cancer. With positron-emitting tracers to visualise 

processes such as metabolism, proliferation, amino 

acid transport and hypoxia, we are able to assess 

important functional changes in tumours as they 

grow or respond to therapy. Further, we use imaging 

technologies to interrogate functional effects of 

genetic mutations in tumour models to reveal how 

specific mutations can affect therapeutic outcomes. 

Alongside PET, we employ ultrasound and high 

resolution autoradiography for preclinical and basic 

imaging research, with a focus on early clinical 

translational studies. In ultrasound experiments 

it is possible to non-invasively determine extent 

of tumour vascularisation and fluid balance to 

quantify effects of anti-cancer therapies that 

target angiogenesis in tumours. High resolution ex 

vivo autoradiography further provides capability 

to determine functional properties of tumour 

subregions and assay responses at the level of 

individual cellular masses within a tumour. 

In addition to functional imaging of tumours, 

research is being conducted in collaboration with 

the Cooperative Research Centre for Biomedical 

Imaging Development (CRCBID) to develop novel 

PET tracers and technologies to image cancer 

related processes such as hypoxia, angiogenesis and 

apoptosis, and to visualise molecular targets such as 

cell surface receptors or altered signalling proteins 

in tumours. Further we are developing PET tracers 

targeting specific tumour types, including metastatic 

melanoma and neuroendocrine tumours. 

2007 research achievements

Targeting amino acid transport for cancer 
imaging.

Due to the increased metabolic rate of many 

tumour types, 18-Fluorine labelled glucose (FDG) 

is an extremely effective agent for PET imaging 

of cancers. However, in tissues with high intrinsic 

metabolic rates such as brain or heart, or in settings 

of inflammation or diabetes, FDG-PET has reduced 

sensitivity. In addition to high glucose utilisation, 

growth and proliferation of tumour cells require 

MoLeCuLar iMaGinG researCh

As part of the Centre for Molecular Imaging and Translational Medicine, the 
Molecular Imaging Research laboratory uses in vivo imaging of tumour 
biology in models of human cancers to develop new therapies and 
improved imaging technologies for cancer patients.

researCh foCus
•  Targeting molecular pathways involved in metabolism, amino acid 

transport and apoptosis for cancer imaging.
•  Imaging receptor activation and hypoxia in tumours.
•  Developing novel agents and technologies for PET imaging of melanoma, 

neuroendocrine cancers and lymph node metastasis.
•  Developing advanced chemistries and automation procedures to produce 

radiopharmaceuticals for clinical applications.

researCh personneL
head 
Professor Rodney Hicks

co-head 
Assoc. Professor  
Grant McArthur

project leader 
Dr Donna Dorow

research officer 
Dr Delphine Denoyer

research assistant 
Laura Kirby

radiopharmaceutical 
chemists 
Peter Roselt 
Oliver Neels

Dr Carleen Cullinane, Associate Professor Grant McArthur and Dr Donna Dorow.
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continual production of protein. Thus, many 

cancer cells have increased expression of amino 

acid transporters. We have developed methods for 

18F-labelling of tyrosine and methionine analogues 

which have now been used successfully for 

preclinical and clinical imaging for specific tumour 

types. These tracers are particularly exciting for 

brain tumour localisation and characterisation.

PET imaging of somatostatin receptors in 
neuroendocrine tumours.

Neuroendocrine tumours (NET) are rare tumours 

usually occurring in the gut, lung and pancreas. 

These generally follow an indolent but metastatic 

course and are resistant to conventional cancer 

therapies. NETs often have low uptake of FDG 

and are not well visualised by FDG-PET. NETs are 

characterised by high expression of somatostatin 

(SST) receptors, especially SSTR2, and this 

has been exploited for single photon emission 

tomography (SPECT) imaging using indium-

labelled SST peptide analogues (111-In-octreotide). 

However, SPECT imaging lacks the high resolution 

of PET and is thus somewhat ineffective for 

visualisation of small metastatic lesions, reducing 

its usefulness for staging or treatment monitoring. 

This is important since there are now radionuclide 

therapies that are highly effective in controlling 

progression and symptoms of NET. We have 

characterised a model system for the development 

of 68-gallium labelled octreotides for PET imaging. 

Our recent acquisition of a gallium generator will 

make it possible to develop improved imaging 

capabilities for NET, including development of 

individualised dose planning. 

Imaging tumour hypoxia.

Many rapidly growing solid tumours lack normal 

blood flow and thus have low oxygen tension in 

central regions. Cells populating these hypoxic 

areas exit the cell cycle and enter a resting phase 

in which they are extremely resistant to most 

anti-cancer therapies. Often these hypoxic cells 

remain after treatment and have the ability to seed 

repopulation once they re-enter the cell cycle. There 

are drugs that can specifically sensitise hypoxic 

cells to therapy if their presence can be identified 

before treatment. We have improved methods for 

18-F labelling of a compound that binds to proteins 

in hypoxic conditions. This compound has proved 

to be highly effective for PET imaging of hypoxic 

tumour cells in mouse models of human cancers. 

Pre-clinical imaging underpins a strong clinical 

program in hypoxia imaging in which Peter Mac is 

recognised to be internationally competitive. 

Imaging apoptosis in cancer cells.

Treatment with targeted therapeutics has the 

potential to cause rapid apoptosis in tumour cells 

but detectable shrinkage of the tumour mass may 

take weeks or months. The ability to directly image 

apoptotic death would be very helpful to assess 

effectiveness, especially with novel or experimental 

therapies. A common method for assessment of 

apoptosis in tissue culture cells uses a fluorescently 

labelled annexin that binds to lipids on the surface 

of apoptotic cells. When labelled with 18F for PET 

imaging, however, annexin often loses its binding 

properties. We are working on better labelling 

methods and modifications of annexin to improve 

its properties for PET imaging of apoptosis.

grants anD funDing

–  Federal Government of Australia Collaborative 

Research Consortium Grant: CRC for Biomedical 

Imaging Development. Grant value $23.2 million 

dollars to all participants with approximately $4 

million to PMCC, 2005–12.

–  National Health and Medical Research Council 

Project Grant: $429,750, ‘Mechanisms of uptake 

of 18F-FDG in an in vivo model of c-kit induced 

neoplasia’, 2006–08.

publications anD patents

Publications are listed at the end of the report and 

include references 228.

MeLanoMa iMaGinG 
Malignant melanoma is among the most aggressive and invasive tumour types, for which current treatments are rarely effective, making it an important target for 

improved diagnostic and therapeutic methods. A class of compounds called benzamides (BZAs) has been suggested as possible melanoma imaging agents as these 

bind tightly and irreversibly to melanin, a pigmented protein found in large amounts in 

most melanoma cells. Because of this tight binding property, BZAs have the potential to 

act as ‘diagnostic/therapeutic pairs’– that is, when labelled with a PET radionuclide, they 

can be used for diagnostic imaging of metastatic lesions or recurrences, then labelled with 

a high energy therapeutic radionuclide for treatment. Past studies have concentrated on 

BZA analogues labelled with isotopes of iodine for both imaging and therapy. However, 

iodine isotopes suitable for PET imaging are virtually unavailable in Australia and very 

difficult to access worldwide. Together with collaborators at the Australian National 

Scientific and Technology Organisation (ANSTO) and the CRCBID, we have synthesised a 

novel BZA compound that can be labelled with 18-fluorine (18F), making it an outstanding 

candidate as a diagnostic imaging agent for melanoma. We have developed high yielding 

chemistries for 18F labelling of this compound, which has shown excellent imaging 

properties in animal models of metastatic melanoma. In addition, we are developing a 

mouse model to test 18F-BZA for PET imaging of sentinel lymph nodes in melanoma. 

This new tracer has potential as a highly effective clinical PET imaging agent to improve 

diagnosis and treatment of metastatic melanoma

Figure 1: High resolution autoradiographic image of a mouse lung tissue 
section showing metastatic lesions labelled with 125-I -BZA in red. 

Figure 2: Imaging glucose metabolism in a murine model of prostate cancer. Black and white and 
false coloured images highlighting tumour, heart and other highly metabolic tissues in a live prostate 
tumour-bearing mouse injected with 18F-deoxyglucose and scanned by PET.
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research overview

The Centre for Blood Cell Therapies (CBCT), 

with the support of its commercial partner, Cell 

Therapies Pty Ltd and its collaborators at the 

Australian Red Cross Blood Service, provides 

expertise in cell and tissue therapies. The Centre 

develops new treatments and transfers inventions 

and technology from translational projects into 

treatments that are applied in clinical trials in the 

shortest possible time and within a very stringent 

regulatory framework. We continue to advise 

Australian and international groups that are 

interested in entering this rapidly expanding field. 

CBCT was instrumental in gaining $7.6 million 

to fund the development of cell therapy capacity 

at a number of institutes across Australia. We 

developed new treatments for repairing diseased 

heart and bone, as a result of which a world-

first study was conducted in Australia and was 

subsequently expanded into an international study 

under the auspices of the FDA. We also helped a 

company develop artificial immune stimulating 

cells, which has resulted in very encouraging 

outcomes for patients with melanoma. We have 

contimued to perform ex vivo labelling of cell 

therapies with novel isotopes for subsequent in 

vivo human tracking with PET and SPECT. This 

work is complemented by pre-clinical studies in 

mouse models. The next stage of this project will 

exploit our new capacity to track cells using MRI 

once the new 3T MRI is in place. In response to 

strong research demand, in 2007 CBCT began work 

on establishing master and working cell banks for 

human vaccines and regenerative treatments. In the 

meantime we have maintained our TGA licences for 

manufacturing human therapies. 

2007 research achievements

Development and production of novel cell 
therapy treatments.

In conjunction with research groups, or 

commercial partners, CBCT continues to develop 

manufacturing systems for a range of cell therapies, 

including dendritic cell vaccines and engineered 

T cells. Recent process development has focused 

on closed bag production and automation using 

cell washers and automated processors. Human 

clinical development has included milestones such 

as successful conclusion of Australia’s first fully 

TGA (CTX scheme) approved autologous cell 

immunotherapy for hepatitis C, in conjunction 

with the Burnet Institute, Melbourne University 

and Monash Medical Centre, as a prospective 

technology platform for ultimate treatment of 

hepatocellular carcinoma. 

Autologous Peripheral Blood Stem Cells.

CBCT holds a TGA licence for manufacture of 

autologous peripheral blood stem cells (PBSCs) 

and produces approximately 10% of all Australian 

treatments. PBSCs can be harvested in patients 

Centre for BLooD CeLL therapies
The Centre for Blood Cell Therapies develops and manufactures cell- and 
tissue-based treatments arising from our own discoveries as well as those 
of our clinical and commercial partners.

researCh foCus
•  Development and production of novel cell therapy treatments.
•  Innovative regenerative medicine and immunotherapies.
•  Cell tracking studies.
•  Autologous peripheral blood stem cell transplants.

researCh personneL
Director 
Professor Miles Prince

Deputy Director 
Assoc. Professor David Ritchie

managing Director 
Ray Woods

operations Director 
Dr Dominic Wall 

Deputy production manager 
Kerrie Stokes

facilities manager 
Gillian Treloar

project managers 
Alannah Evans 
Lucy Kravets (from July 07) 
Maureen Loudovaris 
Tanya Pisanelli

apheresis managers 
Eve Eaton 
Margaret Grylls

Quality managers 
Maria Maroulis (to July 07) 
Denise Vlahos (from July 07)

Quality systems officers 
Rachel Kelly (from July 07) 
Irene Lazzarini 
Denise Vlahos (to July 07)

haematopathology scientist 
Peter Gambell (in charge)

cryopreservation scientists 
Peter Gambell (in charge) 
Judi Coverdale 
Alex Yallouridis

scientists 
Dayna Jackson 
Marijana Vanevski

technicians 
Garth Cameron 
Nicole McCarthy 
Jude Moloney 
Carly Quarrell

senior scientists 
Paul Neeson, (Haematology 
Immunotherapy Translational 
Research Laboratory)

senior research associates 
Professor Rod Hicks (Director, 
Nuclear Medicine/PET) 
Assoc. Professor John 
Seymour (Head, Haematology) 
Dr Simon Harrison 
(Haematology)

research fellow 
Dr Stefan Peinert 
(Haematology)

research affiliate 
Dr Patrick Coghlan (ARCBS)

nuclear medicine 
technologist 
Mick Thompson

Dr Dominic Wall, Kerrie Stokes and Professor Miles Prince.
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during remission or consolidation treatment for 

indefinite storage and subsequent transplantation 

if required, a unique resource for Peter Mac patients 

often colloquially referred to as ‘Rainy Day’ 

collections. During the period of 2001–06, we 

collected Rainy Day PBSCs for 365 patients. To date, 

over 23% of these collections have eventuated in 

transplantation, thus demonstrating that it is feasible 

and safe to perform ‘Rainy Day’ collections. 

Innovative regenerative medicine and 
immunotherapies.

CBCT has been pivotal in the successful 

development of clinical trials designed to restore 

the body’s capacity to repair otherwise permanently 

damaged tissue such as bone and heart using a 

sponsor’s (Mesoblast Ltd) inventions in mesenchymal 

cell purification and culture. We also tested and 

developed new immunotherapies from sponsors 

using entirely artificial antigen-presenting cells to 

autologous T cells as a vaccine therapy for melanoma. 

Finally we worked with clinical fellows and basic 

scientists to complete preclinical development of 

gene engineered T cells directed against Lewis Y  

expressing tumour cells in Acute Myeloid Leukemia. 

presentation highlights

Professor Miles Prince 
–  Roche HOTT Meeting, Sydney, NSW, May 2007 

(Invited Speaker).

–  Private Cancer Specialists Australia, Byron Bay, 

NSW, November 2007 (Invited Speaker).

–  Canberra Haematology Group, Canberra, ACT, 

November 2007 (Invited Speaker).

–  Malaysian Society of Hematology: Kuala Lumpar, 

Malaysia, October 2007 (Invited Speaker).

–  Taiwan Society of Hematology, Taiwan, October 

2007 (Invited Speaker).

–  ECCO 14 The European Cancer Conference, 

Barcelona, Spain, September 2007  

(Invited Speaker).

–  Novartis Oncology Oceana Research and 

Development Symposium, Melbourne, Vic, 

August 2007 (Invited Speaker).

–  Eisai Symposium. ASCO, Chicago, USA, May 

2007 (Invited Speaker).

–  Lecture Tour of India: Dehli, Kolcata, Chennai, 

Mumbai, January 2007 (Invited Speaker).

–  American Society of Hematology, Atlanta, USA, 

May 2007 (Session Chairman).

–  Novartis Symposium, ASCO, Chicago, USA, May 

2007 (Invited Speaker).

–  XIth Myeloma Workshop, Kos, Greece, June 2007 

(Invited Speaker and Session Chairman).

–  13th National Congress of the South African 

Society of Clinical and Radiation Oncology and 

CeLL traCkinG stuDies
CBCT, in conjunction with the Centre for Molecular Imaging, the PET Centre and European collaborators in Paris, Rome, Vienna and Regensburg, has been 

conducting ground breaking studies in examining the fate and location of cells used in immunotherapies when applied to humans. Using novel radioisotopes based 

on Copper 64 we were able to detect as few as 20,000 cells in a lymph node after injection into the skin of our patients. These studies were then extended to compare 

different types of human dendritic cells (antigen presenting cells) manufactured from one single donor in a mouse model. We discovered that less well established 

methods of developing these based on culture with IL13 or Interferon-alpha provided comparable capacity to track to lymph nodes in our animal models. This novel 

technology demonstrated its power when were able to detect as few as 1,000 cells in a lymph node (0.44% of injected cell dose) with visualisation at up to 45 hours 

after injection. Furthermore we were able to demonstrate convincingly that matured cells of all cell types were more likely to be trapped in lungs, again a finding 

consistent with our earlier pilot human studies. We have also been using immunohistochemistry and flow cytometry to provide correlative data of these cells when 

detected in lymph nodes. We have extended this work with a much improved new label based on Yttrium 86, which is more sensitive as it is retained in cells much 

better compared to Copper 64. Yttrium 86 has now been validated for further studies of these different immunotherapies in mouse studies with an ultimate goal of 

applying this label to human use. Finally we have started testing ultra-small iron oxide particles in animal models for detection using MRI; this will allow tracking 

of cells for much longer periods and we anticipate using this technology in patients once Peter Mac’s new 3T MRI machine is commissioned. 

Figure 2: ID – Reference coronal images from two mice 
injected with 5 x10E5 non-matured (left) and matured 
(right) IL4 DC acquired at 24 hours after simultaneous 
footpad and foreleg administration. Non-matured image 
shows strong popliteal nodal accumulation, with no 
visualisation of axillary node. Matured image shows 
less substantial popliteal accumulation but positive 
visualisation of axillary node. Other features include 
injection sites, skeletal/liver uptake and renal clearance 
of radiolabel washout.

Figure 1: IV – Reference coronal images from a single 
mouse injected with 5 x10E6 non-matured IL4 DC, 
acquired at 1 hour, 24 hours and 45 hours ( L to R) 
after IV administration, demonstrating initial lung 
accumulation with rapid clearance to liver and spleen. 
Also noted skeletal accumulation and renal clearance 
from radiolabel washing out of DC.
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South African Society of Medical Oncology, 

Drakensburg, South Africa, April 2007 (Invited 

Speaker).

–  Novartis Symposium, Chicago, USA, June 2007 

(Invited Speaker).

–  Haematology Society of Australia and New 

Zealand, Queensland, October 2007 (Session 

Chairman).

Assoc. Professor David Ritchie 
–  International Grand Round, Cornell University, 

New York, USA, 2007 (Invited Speaker).

–  Walter and Eliza Hall Institute Translational 

Medicine Symposium, Melbourne, Vic, 2007 

(Invited Speaker).

–  HOTT meeting, Sydney, NSW, May 2007  

(Invited Speaker).

–  Malaghan Institute Stem Cell Symposium, 

Wellington, New Zealand, January 2007 (Invited 

Speaker).

–  Mayo Clinic State of the Art Symposium on 

Haematologic Malignancies, Wellington, New 

Zealand, January 2007 (Invited Speaker).

–  Lymphoma Forum of Excellence, Melbourne, Vic, 

2007 (Invited Speaker).

Dr Dominic Wall 
–  3rd Third Biotherapeutics and Tissue 

Regeneration Forum, WA, November 2007 

(Invited Speaker).

–  13th Annual Meeting of the International Society 

for Cell Therapy, Sydney, NSW, June 2007 

(Meeting Chair).

CBCT Departmental Posters –  
–  XIth Myeloma Workshop, Kos, Greece, June 

2007.

–  International Society Cellular Therapy, Sydney, 

NSW, June 2007.

–  International Society Cellular Therapy, Sydney, 

NSW, June 2007.

–  International Society Cellular Therapy, Sydney, 

NSW, June 2007.

–  Haematology Society of Australia and New 

Zealand, Qld, October 2007.

prizes anD awarDs

Dr Dominic Wall

–  Meeting Chair – ISCT Annual Meeting, Sydney, 

2007.

–  Vice President (Regional- Australia) International 

Society for Cell Therapy – ISCT (2 terms), 

2004–08.

–  Member of ISCT Advisory Board, 2004–12.

grants anD funDing

–  Australian Cancer Research Foundation (ACRF): 

$1,200,000, ‘Australian cell therapy clinical 

trials’, 2007–08.

–  National Collaborative Research Infrastructure 

Strategy, Capability 5 Project: $7,600,000, ‘Cell 

Therapy capacity development in Australia to be 

awarded to various institutions for cell therapy 

projects’, 2007–12.

–  Health Research Council of NZ, Program Grant: 

$1,226,960, ‘Immunology of Cancer and Infective 

Disease’, 2005–10.

–  Leukaemia and Lymphoma Society (US) Project 

Grant: $1,000,000, ‘Anti-Lewis-Y chimeric 

receptor gene in patients with Lewis Y positive 

multiple myeloma’, 2006–11.

–  Leukaemia Lymphoma Society Project Grant: 

USD$600,000, ‘A Phase 1 study investigating 

the tolerability, safety and biological parameters 

of an infusion of autologous peripheral blood T 

lymphocytes transduced with an anti-Lewis Y 

chimeric receptor gene in patients with Lewis Y 

positive multiple myeloma’, 2005–08.

–  Leukemia and Lymphoma Society (of America): 

US$390,000, ‘Leukemia and Lymphoma 

Society Translational Reseach grant: The Use of 

Retinoids to mobilize hematopoietic stem cells for 

therapeutic purposes: 6153-05’, 2005–07.

–  Leukemia and Lymphoma Society (of America): 

US$600,000, ‘A Phase I study Investigating the 

tolerability, safety and biological parameters of 

an infusion of autologous peripheral blood T 

lymphocytes transduced with an anti-Lewis-Y 

chimeric receptor gene in patients with Lewis Y 

positive multiple myeloma’, 2005–08.

–  Merck Serono: $11,440, ‘Analysis of Victorian 

Cutaneous Lymphoma database’, 2007–08.

–  National Institutes for Health (NIH): US$ 

200,000, ‘Immunotherapy of hepatitis C virus 

infection’, 2006–07.

–  National Health and Medical Research Council 

Program Grant: $10,810,800, ‘Immune 

Regulation, Effector function and Human 

Therapy’, 2007–11.

–  Peter Mac Foundation: $50,000, ‘Cutaneous 

Lymphoma-establishment of a South-Western 

Australian Network’, 2006–07.

–  Peter Mac Foundation, Morris Grant: $343,000, 

‘Immunotherapy for Myeloma’, 2005–08.

–  Peter Mac Foundation, Vaccari Grant: $540,000, 

‘Murine Models for Myeloma’, 2007–09.

–  Peter MacCallum Foundation Project Grant: 

$330,000, ‘Immunology of novel therapies in 

myeloma’, 2007–10.

publications anD patents

Publications are listed at the end of the report and 

include references 204, 231, 233, 234, 300.

Centre for BLooD CeLL therapies
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research overview

The Haematology Immunology Translational 

Research laboratory has been established since 

March 2007 and forms the interface between 

the Peter MacCallum Cancer Centre Clinical 

Haematology Department and the Cancer 

Immunology Program.

The major interest in the laboratory is centred 

around four key areas, including the induction 

of tumour cell apoptosis by novel combination 

therapies, endocytosis of apoptotic tumour cells 

by dendritic cells (DCs), licensing of the DCs and 

induction of an anti-tumour T cell response. We 

hypothesise that the novel therapies currently being 

used in the clinical trials for multiple myeloma 

and myelodysplastic syndrome will induce tumour 

cell apoptosis and incite a tumour cell-specific T 

cell response and, furthermore, that the tumour-

specific T cell response will control the residual 

disease from emerging and forming metastasis. 

Our approach to this hypothesis has been to ask 

specific questions within each clinical trial research 

project. We are doing this by clinical trial design 

as well as timing of sample collection to address 

therapy-related effects on the immune system and 

malignant disease. In addition, we are establishing 

a humanised mouse model to answer mechanistic 

questions as we believe this will contribute insights 

that may be translated more readily into the clinic 

for treatment of haemopoietic malignancy. 

2007 research achievements

The Haematology Department at Peter Mac 

conducts a number of clinical trials using novel 

combination therapies for haematological diseases. 

During 2007 our laboratory performed four 

ongoing science projects associated with clinical 

trials for multiple myeloma and myelodysplastic 

syndrome. The majority of research performed in 

the laboratory can be grouped into either science 

projects using direct ex vivo samples from a clinical 

trial or associated in vitro science projects. 

Three clinical trial research projects are being 

conducted using direct ex vivo samples in multiple 

myeloma. The first of these projects uses the 

novel combination therapies RevlimidTM plus 

dexamethasone. The second project uses the 

combination therapies mapatumamabTM (anti-DR4) 

haeMatoLoGY iMMunoLoGY transLationaL 
researCh
The Haemotology Immunology Translational Research laboratory 
investigates the anti-tumour efficacy of novel immunotherapeutics to human 
haemopoietic disease. We focus on induction of human immune system 
response to disease as a hallmark of control over residual disease.

researCh foCus 
•  Translational research.
•  Investigation of novel immunotherapy for human multiple myeloma  

and lymphoma.
•  Investigation of human immune system responses to multiple myeloma 

in response to novel immunotherapy.
•  Modelling the effect of novel vaccines to multiple myeloma in a 

humanised mouse model.
•  Investigation of graft-versus-host disease in allogeneic transplantation.

researCh personneL
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Absent: Assoc. Professor David Ritchie, Mandy Shin.
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heads 
Assoc. Professor David Ritchie 
Dr Paul Neeson

post-doctoral fellow 
Dr Joanne Davis

clinical fellow 
Dr Hang Quach

research assistants 
Tsin Tai 
Karen Chen 

Mandy Shin

visiting scholar 
Patries Herst
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and Velcade (proteasome inhibitor). The third trial 

utilises a dendritic cell (DC) vaccine (DCs pulsed 

with autologous myeloma cells) given immediately 

following autologous stem cell transplantation.

The first two trials are exploring the ability of novel 

combination therapy to induce myeloma cell death 

in the bone marrow. Myeloma cell apoptosis in 

response to therapy has been shown, accompanied 

by a reduction in paraprotein levels and bone 

marrow disease bulk. Before therapy, these patients 

have a dramatic inversion of the PB CD4:CD8 T 

cell ratio. Patients with elevated CD56+/CD57+ 

CD8 T cells show an improved response to 

Revlimid and an increase in CD4 absolute numbers. 

We are examining whether this is accompanied by a 

move of the CD4 T cell functional status to Th1. In 

addition, we are looking for emerging anti-myeloma 

T cell responses in the bone marrow and PB post-

therapy versus at baseline. We are also investigating 

whether NK cells are activated and have increased 

cytotoxic activity in response to the novel therapy. 

Lastly, we are investigating the response of NKT 

cells to the therapy, in close collaboration with Dale 

Godfrey’s laboratory staff (University of Melbourne 

Microbiology Dept) who are also Cancer 

Immunology Program members. Stuart Berzins 

from the Godfrey laboratory is investigating NKT 

cell numbers and function in the patients from our 

clinical trials to assess NKT cell response to novel 

combination therapy. We anticipate that this will be 

critical in the development of the anti-myeloma T cell 

response, particularly in the DC vaccination trial.

Two key collaborations were developed during 

2007, the first being with Ramesh Akkina 

(University of Colorado, Co, USA). Ramesh has 

extensive experience in the humanised mouse 

model (derived following human CD34+ cell 

inoculation into newborn liver of Rag2-/-γ-/- mice). 

The mice develop human haemopoiesis in the  

bone marrow and human secondary lymphoid 

organs and thymus. 

We will use these mice for a range of projects, 

including exploring the efficacy of novel 

therapeutics in multiple myeloma, to examine 

the trafficking and persistence of adoptively 

transferred gene-modified anti-tumour T cells, and 

to examine the role of effector molecules in chronic 

graft-versus-host disease (GVHD) in allogeneic 

transplantation. We also have a collaboration with 

Patries Herst (Malaghan Institute, Wellington, NZ), 

a visiting scholar during 2007, who is investigating 

novel therapeutics for leukaemia and is also 

exploring their effects on the human immune system 

to examine their potential as immune modifiers. The 

post-doctoral fellow in the laboratory is exploring 

effector molecules critical for GVHD development 

and potential predictors for disease development 

in humans. This work is also a collaborative 

effort combining the experience of allogeneic 

transplantation, human T cell immunology and T/NK 

cell effector molecules.

presentation highlights

Assoc. Professor David Ritchie 
–  International Grand Round, Cornell University. 

NY, USA, 2007 (Invited Speaker).

–  Walter and Eliza Hall Institute Translational 

Medicine Symposium, Melbourne, Vic, 2007 

(Invited Speaker).

–  HOTT Meeting, Sydney, NSW, 2007  

(Invited Speaker).

–  Malaghan Institute Stem Cell Symposium, 

Wellington, New Zealand, January 2007  

(Invited Speaker).

–  Mayo Clinic State of the Art Symposium on 

Haematologic Malignancies, Wellington, New 

Zealand, January 2007 (Invited Speaker).

–  Lymphoma Forum Of Excellence, Melbourne, 

Vic, 2007 (Invited Speaker).

Dr Paul Neeson 
–  Austalian Flow Cytometry Group Annual 

Meeting, Melbourne, Vic, May 2008  

(Invited Speaker).

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $1.27 million, 2007–11.

–  Peter MacCallum Foundation Project Grant: 

$50,000, ‘Treg in Lymphoma’, 2007–08.

–  Victorian Cancer Agency Project Grant: $250,000, 

‘Developing a DC vaccine in Myeloma’, 2007–08.

–  Celgene, USA: For two science projects, 

‘Revlimid and stem cell factor in MDS’ ($70,000) 

and ‘Low dose Revlimid and dexamethasone in 

Multiple Myeloma’ ($115,000), 2007.

–  Human Genome Sciences Inc (HGSI), USA: 

($10,000) ‘Mapatumamab plus velcade in 

Multiple Myleoma’, 2007.

–  Carlo Vaccari ($180,000) and Chris Morris 

($150,000) for financial support of Myeloma 

research fellows, 2007.

–  Rick Amor ($50,000) ‘Investigation of regulatory 

T cells in follicular lymphoma treated with 

Rituximab’, 2007.

–  Royal Australian College of Physicians ($29,000) 

for clinical fellow scholarship in HITRL, 2007.

publications anD patents

Publications are listed at the end of the report and 

include references 223, 231, 234, 235, 236.

haeMatoLoGY iMMunoLoGY transLationaL researCh
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investiGations for CanCer therapY in MuLtipLe MYeLoMa
There are two important in vitro projects that complement current cancer therapy clinical trials at Peter Mac.

Investigation of the functional status of gene-modified T-cells for adoptive immunotherapy of multiple myeloma.

This project examines the functional status of gene-modified T cells (redirected to attack tumour cells that express the Lewis Y antigen) prior to adoptive 

transfer. The ability of adoptively transferred T cells to induce a clinical regression is related to persistence (likely due to T cell memory) in the patient. We have 

demonstrated that these T cells are not fully polarised to memory or effector status; rather, they are in an intermediate status with aspects of memory and effector 

function. Current studies are exploring whether contact with LeY expressing tumour cells is required for full polarisation to memory or effector cells and the 

requirement for CD4 T cells in this process. (See Figs 1 and 2.)

Novel combination therapy targeting TRAIL receptor and proteosome inhibitor to induce synergistic cell death in multiple myeloma.

This in vitro project is investigating the efficacy of anti-DR4 combined with low dose velcade to induce human myeloma cell death. Velcade has a number of 

deleterious effects on DC biology, including inhibiting activation and maturation as well as antigen presentation. We have established that we can kill human 

myeloma cells using anti-DR4 plus low dose velcade. We will now investigate whether full DC function is retained, in particular the abiltity to endocytose 

apoptotic myeloma cells and induce anti-myeloma T cell response. Material transfer agreements have enabled us to explore novel cancer therapeutics (as above). 

We have one such agreement with Human Genome Sciences Inc (HGSI) (mapatumamab) and expect soon to complete negotiations with Celgene (Revlimid) and 

Bristol Myers Squibb (anti-41BB).

Figure 1: Normal donor peripheral blood CD8 T cells are polarised into functional phenotypes prior to ex vivo activation and retroviral transduction. Before activation, transduction 
and expansion, normal donor peripheral blood mononuclear cells were stained and analysed for the frequency of CD8 T cells that express a naïve (CD45RA++/CCR7++/CD27++/CD28++/
PFO-), central memory (CD45RA-/CCR7+/CD27+/CD28++/PFO-), effector memory (CD45RA-/CCR7-/CD27lo/CD28++/PFOlo) or effector (CD45RA++/CCR7-/CD28-/CD27-/PFOhi) phenotype 
by FACS. Dot plots are displayed for differential expression of CCR7/CD45RA by CD8 T cells and correlated with (A) CD27/CD28 or (B) perforin; in (C) CD8 T cell perforinhi expression is correlated 
with CCR7-/CD45RA+ and CD27-/CD28-. Results are presented for a single donor and are representative of twenty separate donors. These results show baseline frequencies of CD8 T cell functional 
subsets prior to in vitro culture.

Figure 2: Gene-modifed CD8 T cells up-regulate perforin and have an effector memory functional phenotype. Normal donor PBMCs were activated with anti-OKT3 and IL-2, transduced 
with the Lewis Y retrovirus and expanded further in IL-2 for a total of ten days, chimeric protein expressing T cells were selected using neomycin resistance. On day ten, cells were harvested and 
stained and the expression of proteins examined. Results are presented as FACS plots showing (A) the chimeric protein expression (anti-idiotype positive – blue line versus negative control – red 
line) on CD4 and CD8 T cells, (B) CD8 T cell CD45RA, CCR7, CD27, CD28 and perforin expression, (C) CD8 T cell perforin correlated with CD45RA, CCR7, CD27 and CD28 expression. These 
results show that the majority of cells derived from the in vitro T cell culture are CD45RA-/CCR7-/PFOhi/CD28+ and maybe either CD27+ or CD27-. This phenotype is consistent with an effector 
memory functional status.



Katrina Falkenberg, Victorian Centre for Functional Genomics.

The clinical service model has focused research efforts along site-
specific tumour lines and details of some of these activities are found 
on pages 94–120. The scope is wide-ranging, from early phase clinical 
studies which allow our patients access to novel anti-cancer drugs 
to international randomised controlled trials designed to answer key 
clinical questions in cancer care. 

Three further developing areas in the clinical research portfolio, which 
cross all services, deserve particular mention. The first is the work 
underpinning the integration of functional imaging into all aspects 
of patient care, from management decisions and radiation treatment 
planning through to assessment of response, enabling rational tailoring 
of care to the individual. The latter area encompasses the technological 
advances optimising radiation treatment delivery, employing 

sophisticated on-line imaging and beam modulating techniques, and 
improving patient care by reducing the toxicity of curative treatments. 
Finally the recognition that a cancer patient’s needs go beyond 
the physical has led Peter Mac to focus on the psychological and 
supportive care domains of clinical research, and the programs in these 
areas are burgeoning (see pages 88 and 90 and page 93).

The following sections highlight the clinical research leadership 
fostered at Peter Mac as we strive to provide patients with new and 
better treatment options.

Professor Gillian Duchesne 
Director of Radiation Oncology

clinical research overview
CLiniCaL researCh at peter MaC enCoMpasses a BroaD anD Diverse portfoLio  
of interest anD expertise that CoMpLeMents our aCtivities in the BasiC anD 
transLationaL arenas.

CLiniCaL anD



progressing the clinical management of cancer patients through 
the development of individualised approaches to treatment.

Dr Gillian Mitchell, Head of Familial Cancer Centre.

assoCiateD researCh
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aDvanCeD CanCer iMaGinG
The Advanced Cancer Imaging research laboratory uses in vivo imaging of 
tumour biology to develop new therapies and improved imaging 
technologies for cancer patients.

researCh foCus
•  Targeting amino acid transport for brain tumour imaging. 
•  Imaging tumour hypoxia.
•  Therapeutic monitoring with combined PET metabolic and proliferation 

assessment.
•  Cell cycle imaging.

researCh personneL
project leaders 
Professor Rod Hicks 
Assoc. Professor Grant 
McArthur

research officer 
Dr Annette Hogg

research coordinator and 
clinical trial specialist 
David Binns

radiopharmaceutical 
chemists 
Peter Roselt 
Oliver Neels

research overview

The Advanced Cancer Imaging research laboratory 

is focused on translational application of in vivo 

molecular imaging techniques, particularly positron 

emission tomography (PET), for functional imaging 

of tumours. Employing two PET/CT scanners, we 

non-invasively image tumour biology, including 

processes such as metabolism, proliferation, amino 

acid transport and hypoxia. A major focus of our 

research is understanding how tumours respond to 

therapy. We are actively collaborating with major 

pharmaceutical companies to bring new targeted 

therapeutic agents into clinical use through more 

robust proof-of-mechanism studies and providing 

earlier biological read-outs of therapeutic response.

As an adjunct to our pre-clinical research into 

novel PET radiopharmaceuticals, clinical research 

is being conducted in collaboration with the 

Cooperative Research Centre for Biomedical 

Imaging Development to validate promising  

agents in clinical trials.

Alongside PET, increasing use of hybrid technology 

for cancer evaluation has been made possible by 

acquisition of a combined SPECT/CT scanner in 

2007. This makes it possible to further enhance 

biological characterisation of tumours using a 

broader range of isotopic methods. Furthermore, 

alignment of structural and functional imaging 

provides unique capabilities for co-registering and 

integrating information from nuclear medicine 

techniques like PET and SPECT with MRI.

2007 research achievements

Imaging tumour hypoxia.

Hypoxia is known to reduce the sensitivity of cancer 

cells to both radiotherapy and chemotherapy and 

to also select for a more malignant phenotype with 

increased angiogenesis, invasion and metastasis. 

Building on previous work in head and neck cancer 

and lung cancer, we have continued validation 

studies with a promising agent, FAZA, in cervical 

cancer, nasopharyngeal cancer and sarcoma. In the 

later study, the prognostic significance of hypoxia 

in predicting response of soft tissue sarcoma to 

radiotherapy is being tested prospectively.
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Therapeutic monitoring with combined PET 
metabolic and proliferation assessment.

Enhanced cellular metabolism and proliferation 

are hallmarks of most cancers. Their expression 

and modulation by treatment may represent 

prognostic and predictive biomarkers. Validation 

and qualification of PET as an imaging biomarker is 

an important objective for the academic community 

and pharmaceutical industry, as this is likely to 

speed drug development by providing earlier and 

more objective response assessment. Towards 

this end, the Centre for Molecular Imaging is 

coordinating several international trials evaluating 

the utility of FDG and FLT PET to predict and 

monitor response to various cancer therapeutic 

agents. The largest of these is an imaging biomarker 

validation study in non-small-cell lung cancer using 

Tarceva (see Fig. 2).

Cell cycle imaging.

Regulation of cell cycle by induction of checkpoint 

arrest is an important mechanism of response to 

DNA-damage, allowing DNA-repair or initiation 

of apoptosis before cell replication. Chk-1 is an 

important regulator of cell-cycle transition after 

chemotherapy and radiotherapy, causing arrest at 

the S and G2-M checkpoints. Since these phases 

of the cell cycle are associated with increased 

expression of thymidine-kinase-1, the rate limiting 

step of FLT trapping in cells, we reasoned that an 

FLT ‘flare’ response observed at 24-hours following 

gemcytabine chemotherapy in pre-clinical imaging 

is likely to reflect Chk-1-mediated cell-cycle arrest. 

To test whether this phenomenon is observed in 

humans we have embarked on a human imaging 

trial with baseline and 24-hour post-treatment FLT 

scans. Preliminary data suggest that a significant 

proportion of human tumours also demonstrate FLT 

flare.

presentation highlights

Professor Rodney Hicks 
–  American Association of Cancer Research Annual 

Meeting, Los Angeles, USA, April 2007 (Plenary 

Lecture).

–  PET Centre of Excellence continuing education 

program, held at the 54th Annual Scientific 

Meeting of the Society of Nuclear Medicine, 

Washington, USA, June 2007 (Continuing 

Education Lecture).

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $775,000, ‘Targeting 

124I to the DNA of tumours for PET Imaging and 

Auger Radiotherapy’, 2005–07.

–  NHMRC Project Grant: $429,750, ‘Mechanisms 

of uptake of 18F-FDG in an in vivo model of c-kit 

induced neoplasia’, 2006–08.

–  NHMRC Project Grant: $500,125, ‘Predicting 

outcomes of treatment in head and neck cancer’, 

2006–08.

–  Federal Government of Australia Collaborative 

Research Consortium Grant: $23.2 million to 

all participants, with approximately $4 million 

to Peter Mac, ‘CRC for Biomedical Imaging 

Development. Core partner; Peter MacCallum 

Cancer Centre, Monash University, ANSTO, 

Cyclotek Pty Ltd, GE Medical Systems Inc, and 

IBM Inc’, 2005–12.

–  Leukemia and Lymphoma Society USA Project 

Grant: US$600K, ‘A phase I study investigating 

the tolerability, safety and biological parameters 

of an infusion of autologous peripheral 

T-lymphocytes transdueced with an anti-Lewis-Y 

chimeric receptor gene in patients with Lewis Y 

progressive multiple myeloma’, 2007.

–  NIH Grant: ‘Defining molecular markers 

of hypoxia’. In collaboration with Stanford 

University, 2006–08.

publications anD patents

Publications are listed at the end of the report and 

include references 40, 123, 124, 176, 178, 179, 200, 228, 230, 233, 279.

tarGetinG aMino aCiD transport for Brain tuMour iMaGinG
The radiopharmaceutical FDG is an extremely 

effective agent for PET imaging of many cancers 

but its high uptake in the brain significantly 

compromises its sensitivity for brain tumours. 

Most brain tumours have increased amino acid 

(AA) transporters and therefore radiolabelled 

AAs potentially provide a useful diagnostic tool. 

C-11 methionine has established superiority 

over FDG for this purpose but is limited by the 

rapid radioactive decay of C-11. With the CRC 

for Biomedical Imaging Development we have 

developed 18F-labelling methods for various 

AAs and begun clinical imaging trials in brain 

tumours and cerebral lymphoma imaging. 

A recent preliminary evaluation confirmed 

superior accuracy of F-18 FET over FDG for 

this application. We will extend these studies 

into surgical and radiotherapy planning using co-

registration with MRI.
Figure 1: CT, PET and fused PET CT images demonstrate the facility of amino acid imaging for both detecting recurrent brain tumour 
and assessing the adequacy of resection. 

Figure 2: FDG (left) and FLT (right) PET demonstrate cell 
metabolism and proliferation respectively and provide different 
measures of biological response to therapy.
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research overview

The Familial Cancer Centre is committed to 

research into the identification and ongoing 

management (physical and psychological) of 

individuals at increased risk of cancer due to their 

family history of cancer. The Centre develops 

investigator-driven research as well as collaborating 

in studies driven by other Victorian, Australian and 

internationally-based researchers. The nature of 

Familial Cancer means that most of the research 

in this field is collaborative so as to guarantee 

sufficient numbers of participants to generate 

results with acceptable statistical power.

Affiliated with the Familial Cancer Centre at 

Peter Mac is the Breast and Ovarian Cancer 

Risk Management Clinic, which consists of a 

multidisciplinary group of clinicians contributing  

to familial cancer research.

2007 research achievements

Identification of men with a genetic predisposition 
to prostate cancer: Targeted screening in 
BRCA1/2 mutation carriers and controls – The 
IMPACT study.  
[Australian Principal Investigator: G. Mitchell]

This international prostate cancer screening 

study is targeted at men with an increased risk 

of developing prostate cancer as a consequence 

of inheriting a germline mutation in either of 

the BRCA1 or BRCA2 genes. Other principal 

investigators: Assoc. Professor Geoffrey Lindeman 

(Royal Melbourne Hospital) and Dr Alan Stapleton 

(Repatriation General Hospital, SA). The study 

opened in Australia in early 2007. Australia has 

recruited approximately one third of all participants 

worldwide to date. Recruitment is continuing 

throughout familial cancer centres in Australia.

Targeted chemotherapy for women with breast 
and ovarian cancer associated with germline 
BRCA1 and BRCA2 mutations.  
[Australian Principal Investigator: G Mitchell]

This international study is investigating the efficacy 

of a new targeted agent, a PARP (polyadenosine 

5’-diphosphoribose [poly-(ADP-ribose)]) inhibitor. 

Breast and ovarian cancers arising in women 

with germline BRCA1 and BRCA2 enzymes rely 

on the PARP enzyme for their DNA repair and 

therefore survival. The normal tissues of these 

women do not rely on PARP, therefore inhibition 

of PARP function disproportionally affects tumour 

over normal tissues. This is an exciting proof-of-

concept study which, if successful, may herald an 

important advance in personalised cancer treatment 

for women with BRCA1/2 mutations. The studies 

are also open at the Prince of Wales Hospital, 

NSW (Professor Michael Friedlander) and Royal 

Melbourne Hospital (Dr Clare Scott and Assoc. 

Professor Geoffrey Lindeman).

‘There is no decision for me’ A qualitative study 
examining the decision-making process for 
women offered predictive testing for the breast/
ovarian cancer predisposition genes BRCA1  
and BRCA2.  
[Principal Investigator: M.A. Young]

Ms Mary-Anne Young conceived and executed this 

project, for which she received a Masters of Health 

Sciences in 2007. This project investigated the 

experiences of women from families where there was 

a known mutation in a BRCA1 or BRCA2 gene and 

faMiLiaL CanCer Centre
The Familial Cancer Centre investigates methods of identifying, and 
clinical cancer risk management of, individuals with a hereditary cancer 
predisposition syndrome and determining the clinical utility of genes 
presumed to be associated with an increased cancer risk.

researCh foCus
•  Identifying carriers of mutations in known cancer predisposition genes.
•  Health services research in developing clinical management pathways 

for families with hereditary cancer predisposition syndromes.
•  Investigating the psychosocial consequences of hereditary cancer 

predisposition syndromes.
•  Investigating the clinical utility of genes presumed to be associated with 

an increased cancer risk.

researCh personneL
familial cancer 
centre

head  
Dr Gillian Mitchell

senior research 
officer  
Rebecca Doherty

research officer  
Sarah Pratt

research assistant 
Kathryn Alsop

research nurse  
Mary Shanahan

postgraduate 
students  
Dr Yoland Antill 
Lucinda Hossack 
Mary-Anne Young

affiliated clinical 
researchers 
Dr Yoland Antill  
Dr Alex Boussioutas 
Dr Marion Harris 
Dr Paul James 
Dr Sue-Anne 
McLachlan

breast and ovarian 
risk management 
clinic

head 
Assoc. Professor 
Kelly Phillips

Assoc. Professor 
David Allen 
Assoc. Professor  
Peter Grant 
Assoc. Professor 
Michael Henderson 

Dr Stewart Hart 
Dr Tom Manolitsas 
Dr Jane Mc Neilage 
Dr Gillian Mitchell 
Dr Jane O’Brien 
Dr Meron Pitcher 
Dr Cathy Poliness 
Ms Mary Shanahan 
Mr David Speakman
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their thoughts behind their decisions to undertake 

genetic testing. This research demonstrated that, 

for most women, the decision was straightforward, 

and discussing the various pros and cons of having 

a genetic test during a formal genetic counselling 
session did not alter their decision to go ahead with 
genetic testing. Genetic counselling is currently 
modelled on unrelated genetic conditions that have 
no effective management or treatment options to 
alter the outcome of their disease. As the clinical 
situation is very different for women found to carry 
a BRCA1/2 mutation, the results from this research 
project stand to significantly alter the way genetic 
counselling is practised for this client group.

GOG0199 – Prospective study of risk-reducing 
salpingo-ophorectomy and longitudinal CA-125 
screening among women at increased genetic 
risk of ovarian cancer [Australian Principal 

Investigator: K.A. Phillips.] 

This international study will determine the pros and 
cons of each form of ovarian cancer risk management 
in women at high risk for ovarian cancer.

For further breast cancer research, see pages 36–7, 

and 99–101.

presentation highlights

Dr Gillian Mitchell 
–  5th International Symposium on the Intraductal 

Approach to Breast Cancer, Los Angeles, USA, 
February 2007 (Speaker).

–  Breast 2007, Sydney, NSW, March 2007 (Speaker).

–  Colorectal Cancer – A Multidisciplinary 
Approach, Melbourne, Vic, March 2007 (Speaker).

Dr Yoland Antill 
–  American Society of Clinical Oncology, Annual 

Meeting, Chicago, USA, May 2007 (Poster).

–  ANZGOG, Noosa, Qld, March 2007 (Speaker).

–  Clinical oncology sociatye of Adelaide, SA, 
November 2007 (Speaker).

–  VCOG Gynaecological Cancers Symposium, 
Melbourne, Vic, November 2007 (Speaker).

Assoc. Professor Kelly-Anne Phillips 
–  Familial Cancer 2007: Research and Practice. 

Couran Cove, Qld, August 2007 (Speaker).

–  Familial Cancer 2007: Research and Practice. 
Couran Cove, Qld, August 2007 (Poster).

Lucinda Hossack 
–  Familial Cancer Research and Practice 

Conference, Couran Cove, Qld 2007 (Speaker) 

–  The General Practitioner Conference and 
Exhibition, Melbourne Vic, 2007 (Speaker). 
 
prizes anD awarDs

Associate Professor Kelly-Anne Phillips 
–  Familial Cancer 2007 Research and Practice 

Meeting, 2nd prize poster award. 

Lucinda Hossack 
–  Victorian Travelling Fellowship: Department of 

Human Services and Victorian Quality Council, 
2006–08.

Dr Yoland Antill 
–  Doctor of Medicine, The University of 

Melbourne, August 2007.

Kathryn Alsop 
–  Masters in Public Health, The University of 

Melbourne, December 2007.

Mary-Anne Young 
–  Masters of Health Sciences (Genetic Counselling), 

The University of Melbourne, June 2007.

grants anD funDing

–  Cancer Council Victoria and Cancer Council 
South Australia: $285,000, ‘The IMPACT Study 
of targeted prostate cancer screening in men with 
BRCA1 and BRCA2 mutations’, 2005–08.

–  The Jack Brockhoff Foundation: $87,000, ‘The 
Peter MacCallum Hereditary Gastrointestinal 
Cancer Risk Management Clinic’, 2006–08.

–  Jack and Robert Smorgon Families Foundation 
and the Victor Smorgon Foundation: $104,000,  
‘A state demonstration pilot project for breast 
MRI screening of women at high genetic risk  
of breast cancer’, 2006–08.

–  Department of Human Services, Victoria: $99,500, 
‘BRCA1 and BRCA2 MLPA testing in Victorian 
families with familial breast/ovarian cancer’, 2007.

–  Department of Human Services, New Technology 

Grant, Victoria: $610,955, ‘Rapid determination 
of carrier status for breast cancer predisposition 
genes using high resolution melting point 
technology’, 2007–08. 

–  Peter Mac Foundation: $96,000, ‘BRCA1 and 
BRCA2 mutations in a subset of the Australian 
Ovarian Cancer Study (AOCS)’, 2007–09.

–  Prostate Cancer Foundation of Australia: $50,000, 
‘The IMPACT Study of targeted prostate cancer 
screening in men with BRCA1 and BRCA2 
mutations’, 2007–08.

–  Cancer Council of Victoria: $182, 025, ‘Studies 
into Gynaecological Cancers in Hereditary 
Nonpolyposis Colon Cancer’, 2007–10. 

–  NHMRC Project Grant: $213, 000, ‘Germline 
mutations in mismatch repair genes: prevalence, 
risk of cancer, and environmental modifiers of 
risk’, 2006–09.

Cancer Council Victoria, Dr John Colebatch 
Clinical Research Fellowship: $722,500, ‘Reducing 
the Burden Of Breast Cancer’, 2006–10.

National Health and Medical Research Council 
(NHMRC) Project Grant: $698,575, ‘kConFab 
Follow-Up Project: a prospective study of non-
genetic risk modifiers in women at high risk for 
breast cancer’, 2007–09.

NHMRC Project Grant: $410,250 ‘Statistical 
analyses of breast cancer risks for Australian 
BRCA1 and BRCA2 mutation carriers’, 2007–09.

NHMRC Project Grant $1,145,775, ‘Psychosocial 
predictors of developing breast cancer in women 
from high risk breast cancer families’, 2007–11.

National Institutes of Health (USA): $US6,500,000 
‘Australian Breast Cancer Family Registry’, 
2006–11. 

publications anD patents

Publications are listed at the end of the report  

and include references 85, 154, 172, 188, 243.

GerMLine BRCA1 anD BRCA2 GenetiC profiLinG in the austraLian ovarian CanCer stuDY 
(aoCs). [Dr GiLLian MitCheLL anD professor DaviD BowteLL]
At least 10% of all epithelial ovarian cancers are hereditary – that is, associated with a highly penetrant, autosomal 

dominant genetic predisposition. Mutations in the BRCA1 and BRCA2 genes account for the majority of families 

with multiple cases of breast and ovarian cancer. In the absence of an effective screening test for ovarian 

cancer, the most successful form of risk management is prevention of the disease, using procedures such as risk 

reducing bilateral salpingo-ophorectomy (RRBSO) in women carrying mutations in the BRCA1 or BRCA2 gene. 

Preventive approaches require identifying a cohort of women at most risk of developing the disease either due to 

environmental and/or genetic risk and targeting efforts on them. Furthermore, the advent of targeted therapy agents 

such as PARP inhibitors means that it is essential for us to identify women with germline BRCA1/2 mutations

Selection of families for BRCA1/2 genetic testing in the public sector remains problematic and families are 

selected for testing if they are considered to have a sufficiently high prior probability of harbouring a BRCA1/2 

mutation. What is ‘high enough’ is empirical and depends on available resources for genetic testing. In Australia 

there are no firm guidelines and selection criteria vary between family cancer clinics. Until now, a diagnosis of 

ovarian cancer alone has been insufficient indication for BRCA1/2 genetic testing in Australia. Recent publications 

suggest that the background prevalence of BRCA1/2 in the general population of women with ovarian cancer is 

higher than previously estimated, and much higher in subpopulations such as those with a family history.

Dr Mitchell and Professor Bowtell were awarded grants in 2007 to undertake this translational research to 

genotype the participants of the AOCS. Genotyping this cohort was due to start in May 2008 and will investigate 

the prevalence of BRCA1/2 mutations in the general population of women with ovarian cancer. Genotyping the 

AOCS cohort will permit other planned studies to investigate the responsiveness to chemotherapy of BRCA1/2 

mutation carriers, the molecular profiling of sporadic ovarian cancers and an investigation into the psychosocial aspects of participants in genetic profiling studies.

Figure 1: PET images demonstrating extensive ovarian 
cancer poorly responsive to treatment: left image pre-
treatment, right image post-treatment.
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research overview

The genomic era has resulted in a paradigm shift 

in laboratory medicine such that many tumours 

require molecular characterisation for accurate 

prognostic assessment and appropriate treatment 

stratification. This laboratory prides itself on 

being on the cutting edge of the introduction of 

novel testing technologies and the transfer of such 

tests into the clinical environment. Molecular 

Pathology Research and Development oversees 

the platform selection and the design, introduction 

and accreditation of such new tests. The laboratory 

also performs basic and translational research in 

three principle areas: the effect of angiogenesis and 

microenvironmental factors, particularly hypoxia, 

on tumour behaviour: the role of epigenetic change 

in the predisposition to cancer; and identification 

and utilisation of genetic and epigenetic markers 

predictive for responses to conventional and  

novel therapies.

2007 research achievements

T regulatory cells (T
reg

) in breast cancer.

Having demonstrated that T
reg

 number gives 

prognostic information in in situ and invasive 

carcinoma, we wished to assess whether the number 

of T
reg

 gave predictive information in patients 

treated with letrozole based therapy. This is based 

on the observation that oestrogen regulates T
reg

 

proliferation in mice and humans. We therefore 

assessed T
reg

 number in a series of patients treated 

with neoadjuvant letrozole. Our data show that there 

was a significant reduction in Treg numbers and 

that Treg number at residual histology, but not at 

baseline, was inversely related to clinical response. 

This study suggests that aromatase inhibitors may 

have an indirect anti-tumour mechanism of action 

through reducing Treg numbers in breast tumours 

and may be of use with ER negative tumours in 

combination with other immunotherapy approaches.

The expression of hypoxia markers in intrinsic 
breast cancer subsets.

Basal-like breast cancers have a particularly 

aggressive phenotype in their response to 

chemotherapy. In view of the link between basal-

like breast cancer, hypoxia and an aggressive 

phenotype, we have examined the HIF pathway. 

Basal tumours were positively correlated with 

high tumour grade and were associated with a 

significantly worse disease-free survival compared 

with luminal tumours. Basal-like tumours were 

six times more likely to be associated with CA 

IX expression in a multivariate analysis. The 

independent significant positive association between 

basal-like breast cancer with CA IX expression 

suggests that the more aggressive phenotype of 

these tumours is partly due to an enhanced hypoxic 

response, raising the possibility that targeted 

therapy against HIF pathway may be a novel 

alternative for basal-like tumours, which are  

both hormonal non-responsive and resistant to 

standard chemotherapy.

Development of predictive biomarkers used in 
clinical diagnostics

The personalisation of medicine will depend on 

being able to rapidly perform screening assays for 

markers that will predict response to therapy. High 

resolution melting is a rapid and efficient method 

of screening that relies on the precise monitoring of 

MoLeCuLar pathoLoGY
The Molecular Pathology Research and Development laboratory aims to 
perform basic and translational research with the goal of achieving 
personalised cancer medicine.

researCh foCus
•  Translational and clinical research into breast, lung, colorectal, urological 

and haematological cancers.
•  Identification of predictive markers enabling appropriate stratification of 

patients for individualised treatment.
•  Development of clinical diagnostics. 
•  Adoption of novel molecular platforms and methodologies for genetic and 

epigenetic analysis.

researCh personneL
heads  
Professor Stephen Fox 
Assoc. Professor Alex 
Dobrovic

pathology research fellows 
Dr Mukta Rayoo 
Dr Max Yan

postdoctoral scientists 
Dr Chelsee Hewitt 
Dr Thomas Mikeska 
Dr Angela Tan

research officer 
Heather Hondow 
Elena Takano

research assistant 
Michael Krypuy

postgraduate students 
Hongdo Do 
Katie Huang,

honours student 
Ida Candiloro

ams students (the 
university of melbourne) 
Thomas Suhardja (2006–07) 
Ken Rantshalanine (2007–08)

visiting scholars 
Salim Essakali 
Lasse Kristensen 
Tomasz Wojdacz

summer scholarship 
student 
Michael Chung
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the melting of a DNA duplex. We have developed 

sensitive high resolution melting screening assays 

for multiple changes in cancer, notably mutations 

in the KRAS, TP53, BRAF and KIT genes and 

epigenetic changes in the MGMT and BRCA1 

genes. Some of these assays are now being used 

diagnostically, particularly the KRAS mutation 

assay which is being used to determine patients’ 

resistance to therapy with EGFR inhibitors.

presentation highlights

Professor Stephen Fox  
–  Breast Screen Meeting, St Vincent’s Hospital, 

Melbourne, Vic, February 2007,  

(Invited Speaker).

–  Royal College of Pathologists Australasia, Update 

Meeting, Sydney, NSW, March 2007  

(Invited Speaker).

–  Novartis Oncology Meeting, Grand Hyatt, 

Melbourne, Vic, August 2007 (Invited Speaker).

–  International Symposium on Systemic Treatment 

of Breast Cancer, Cremona, Italy, September 2007 

(Invited Speaker).

–  Breakthrough Breast Cancer Research Centre, 

London, UK, September 2007 (Invited Speaker).

–  AACR, Los Angeles, US, April 2007 (Poster).

Assoc. Professor Alexander Dobrovic 
–  Roche Genomic Systems Symposium, 

Melbourne, Vic, May 2007 (Invited Speaker). 

–  Molecular Medicine Seminar, Murdoch Children’s 

Research Institute, Melbourne, Vic, July 2007 

(Invited Speaker).

–  Novartis Oncology Meeting, Grand Hyatt, 

Melbourne, Vic, August 2007 (Invited Speaker).

–  Molecular Medicine Seminar, Walter and Eliza 

Hall Institute, Melbourne, Vic, October 2007 

(Invited Speaker).

prizes anD awarDs

Dr Angela Tan 
–  Haematology Society of Australia and New 

Zealand Travel Grant, 2007.

grants anD funDing

–  Cancer Australia/National Breast Cancer 

Foundation Project Grant: $600,000, ‘Germline 

BRCA1 and BRCA2 mutations in the Australian 

Ovarian Cancer Study (AOCS)’, 2007–09.

–  Department of Human Services, Victorian 

Government: $650,000, ‘Rapid determination 

of carrier status for breast cancer predisposition 

genes’, 2007–08.

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $2,930,750, ‘A 

randomised Phase III study of radiation doses 

and fractionation schedules in non-low risk ductal 

carcinoma in situ (DCIS) of the breast’, 2007–11.

–  NHMRC Project Grant: $150,000 p.a., ‘Detection 

of occult disseminated tumour cells and tumour 

DNA in early stage operable breast cancer 

patients’, 2005–08.

–  Susan Komen Breast Cancer Research 

Foundation: US$70,000 p.a., ‘Profiling of DNA 

repair in breast cancer’, 2006–09.

–  US Department of Defence Breast Cancer 

Research Program: $84,000, ‘Do BRCA1 

germline methylation underlie some early onset 

breast cancer?’, 2007

–  Cancer Council of Victoria: $70,000, ‘Somatic 

and germline BRCA1 methylation and breast 

cancer predisposition’, 2007.

–  Victorian Breast Cancer Research Consortium: 

$350 000, ‘Hypoxia in Breast Cancer’, 2006–07.

publications anD patents

Publications are listed at the end of the report and 

include references 3, 5, 9, 20, 89, 90, 97, 98, 112, 158, 160, 165, 167, 172, 

276, 277, 278, 302, 315.

See Patent applications 4, 5.

Figure 2: High resolution melting profiles of clones showing the presence of methylation 
of the BRCA1 gene in a patient with breast cancer

the roLe of epiGenetiC ChanGe in the preDisposition to CanCer
Individuals with germline mutations in BRCA1 have an elevated risk 

of developing breast cancer and typically display characteristic clinico-

pathological features. We hypothesised that inactivation of BRCA1 by 

promoter methylation could occur as a germline or an early somatic event 

that predisposes to breast cancer with the phenotype normally associated 

with BRCA1 germline mutation. We examined cases of early onset breast 

cancer with tumours that showed BRCA1-like pathology but did not have 

detectable BRCA1 or BRCA2 germline mutations. Methylation levels 

were tested by several quantitative techniques, including MethyLight and 

Methylation Sensitive – High Resolution Melting. In patients with BRCA-1 

like tumours, methylation of 0.1-10% of the BRCA1 alleles was often 

detected in the peripheral blood DNA, consistent with up to 20% of cells 

having one methylated allele. The incidence of methylation was significantly 

higher than in control groups. Tumour DNAs from these patients were 

heavily methylated at BRCA1. These results demonstrate that in some cases 

of breast cancer, low level promoter methylation of BRCA1 occurs in normal 

tissues of the body and is associated with the development of BRCA1-like 

breast cancer. It suggests that some individuals at risk of developing breast 

cancer can be identified and that their risk can be modified by appropriate 

dietary changes or by chemoprevention.

Figure 2: Heat map of multiple growth and hypoxic factors associated 
with breast cancer response to chemotherapy B) HER2 amplified  
breast cancer C) survival analysis of breast cancer patients stratified 
by T regulatory cells.
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research overview

Cancer during adolescence and early adult life 

is one of the most under-researched areas within 

oncology. Relatively little is known about the 

biologic, genetic, epidemiologic, therapeutic, 

psychosocial and economic factors that affect  

the incidence, disease outcomes and quality  

of life for young people diagnosed with cancer. 

onTrac@PeterMac has developed a psychosocial, 

basic and translational and clinical research 

program into AYA cancers, ensuring that clinical 

and scientific discoveries are translated into 

practical applications. 

2007 research achievements

There are a number of research projects being 

undertaken by the onTrac@PeterMac team aimed 

at assisting in evidence-based service development 

and clinical care. 

improving palliative care services for adolescents 
and young adults living with cancer. 

With funding through the federal Department of 

Health and Ageing, this project is being conducted 

in collaboration with the Department of Pain and 

Palliative Care. It explores the timely integration  

of specialist palliative care within primary health 

care teams in the aim of ultimately improving the 

quality of life of young people diagnosed with 

incurable disease.

Development of a practice framework for 
clinician’s working with 15–25 year olds in  
the adult health sector.

This document is based on the clinical experience 

of onTrac@PeterMac, a nationwide interview 

process with leaders in this developing field of 

oncology and interviews with Victorian AYA cancer 

patients and survivors, and, where available, the 

incorporation of empirical evidence. 

Epidemiologic research into factors affecting  
the survival of over 14,000 australian adolescents 
and young adults living with cancer.

This recent statistical analysis of Victorian cancer 

patients clearly shows that the survival rates for AYA 

patients are significantly lower than the survival rates 

for children with many of the same cancers. Results 

are influencing AYA service development in relation 

to the establishment of collaborative relationships 

with agencies such as the Australian Sarcoma Study 

Group and the cross-appointment of Australia’s 

first paediatric oncologist in the adult health system.

Building cancer support groups: A facilitated 
peer support and education based support group 
for adolescent and young adults living with cancer.

While there is some published information about 

the needs and outcomes of AYA, both during and 

after treatment, there is limited research as to 

the needs of young people during the transition 

period from active therapy into follow-up care. 

Funded through Cancer Australia, this project has 

seen the development of a facilitated peer and 

psycho-educational support group for AYA as they 

transition from active therapy into follow-up care.

Using emerging technologies to improve 
supportive care for young adults living 
with cancer.

This collaborative project with the University of 

Melbourne and Telstra explores the use of emerging 

technology (ICT) in the supportive care of young 

ontraC@peterMaC: viCtorian aDoLesCent 
anD YounG aDuLt CanCer serviCe
onTrac@PeterMac, Victorian Adolescent and Young Adult Cancer Service,  
is Australia’s first and leading Adolescent and Young Adult (AYA) oncology 
service. This unique service model is based on the integration of research 
and clinical service development, offering young people access to the  
latest cancer therapies and clinical trials while providing the most 
comprehensive evidence-based and age-appropriate psychological,  
social and emotional support. 

researCh foCus
•  onTrac@PeterMac is committed to undertaking internationally outstanding 

clinically focused research and service development in the field of 
Adolescent and Young Adult (AYA) oncology.

researCh personneL
medical Director/oncologist 
David Thomas

manager 
Kate Thompson

paediatric oncologist 
Lisa Orme

psychologists 
Susan Palmer 
Giselle Withers

social worker 
Kerryn Fulton

clinical nurse consultant 
Gayle Jones

psychiatrist 
Brendan Spence

music therapist 
Pip Barry

education advisor 
Nicole Edwards

research officer 
Gavin Dyson

research fellow 
Dr Ken Khamly

australian sarcoma  
study group 
Jayesh Desai 
Sally Whyte

Ga
vi

n 
Dy

so
n

Ni
co

le
 E

dw
ar

ds

Ka
te

 T
ho

m
ps

on

Li
sa

 O
rm

e

Da
vi

d 
Th

om
as

Ja
ye

sh
 D

es
ai

Sa
lly

 W
hy

te

Pi
p 

Ba
rry

Ke
n 

Kh
am

ly

Ga
yl

e 
Jo

ne
s

Clinical and Associated Research onTrac@PeterMac



87

people living with cancer. It focuses on the use of 

the video conferencing programs, social networking 

sites and mobile phones to engage young people in 

their health care delivery. 

Connecting with music: Song creation for 
adolescents and young adults living with cancer. 

This supportive care research project is exploring 

the usefulness of a music therapy-based song 

creation group for young people aged 15 to 25 

who have been referred to the onTrac@PeterMac 

team. The use of music in group work with 

adolescents is long reported to promote authentic 

self-expression and enable cancer patients to 

create lyrical and musical expressions of feelings, 

messages and stories. The results from this pilot 

project will be used to inform the ongoing planning 

of psychosocial interventions and group support 

offered to AYA living with cancer.

Establishing a clinical research group focused  
on sarcomas.

In part, the gap in access to clinical trials for AYA 

with cancer is due to the lack of resources or focus on 

the needs of this group. Cancers that affect AYAs 

are represented by the Australian Melanoma 

Trials Group, and the Australian Leukaemia and 

Lymphoma Study Group, and the ANZ Children’s 

Haematology and Oncology Group. There were 

no national co-operative research groups in brain 

tumours or sarcomas until 2007. In that year, the 

Co-operative Oncology Group in Neuro-oncology 

was formed, and our group formed the Australian 

Sarcoma Study Group. This means that, for the first 

time, clinicians who treat the major cancers which 

affect AYAs have the infrastructure to undertake 

clinical trials in rare cancer types.

presentation highlights

Assoc. Professor David Thomas 
–  AMGEN Oncology Board Meeting, Los Angeles, 

USA, April 2007 (Speaker).

–  Late effects of cancer in young adults, RANZCR 

College Annual Meeting, Melbourne, Vic, 

September 2007 (Speaker).

–  COSA Annual Meeting, Adelaide, SA, November 

2007 (Speaker).

–  Fertility Society of Australia, Hobart, Tas, October 

2007 (Speaker).

Dr Ken Khamly 
–  Medical Oncology Group of Australia (MOGA), 

Melbourne, Vic, August 2007 (Speaker).

–  Australian Sarcoma group (ASG) Annual 

Meeting, Brisbane, Qld, October 2007 (Speaker).

–  Clinical Oncological Society of Australia (COSA) 

Annual Meeting, Adelaide, SA, November  

2007 (Speaker).

Dr Susan Palmer 
–  9th World Psycho-oncology Conference, London, 

UK, 2007 (Speaker).

–  Medical Oncology Group of Australia (MOGA), 

Melbourne, Vic, August 2007 (Speaker).

Kate Thompson 
–  RCH Education Institute Conference, Melbourne, 

Vic, August 2007 (Speaker).

–  International Social Work in Health and Mental 

Health, Hong Kong, 2007 (Speaker).

prizes anD awarDs

Dr Susan Palmer 
–  The Winston Churchill Memorial Trust of 

Australia: The Jack Brockhoff Churchill 

Fellowship, 2007. 

–  Member, Cancer Australia Reference Group for 

Adolescent and Young Adult cancer, 2007.

Assoc. Professor David Thomas 
–  Member, Lance Armstrong Foundation Young 

Adult Alliance Science Task Force, 2007– .

–  Member, Cancer Australia Reference Group for 

Adolescent and Young Adult Cancer, 2007.

grants anD funDing

–  Cancer Australia: $95,000, ‘Building Cancer 

Support Groups: A facilitated peer support and 

education based support group for adolescent and 

young adults living with cancer,’ 2007–08.

–  Cancer Australia: $40,000, ‘Using Emerging 

Technologies to Improve Supportive Care for 

Young Adults Living with Cancer’, 2007–08.

–  Department of Health and Ageing: $380,000, 

‘Improving Palliative Care Services to 

Adolescents and Young Adults Living with 

Cancer’, 2007–08.

publications anD patents

Publications are listed at the end of the report and 

include references 211, 283.

investiGatinG the psYChosoCiaL iMpaCt of CanCer on the aDoLesCent anD YounG 
aDuLt CanCer popuLation: a LonGituDinaL stuDY
There is increasing recognition that adolescents and young adults (AYA) have specific 

needs when it comes to a diagnosis of cancer and its management. In particular, the social, 

emotional and psychological challenges facing adolescents and young adults with a diagnosis 

of cancer remain among the most complex faced by patients, families and health care 

providers. However, despite this growing recognition, and the extensive literature evaluating 

psychosocial needs of paediatric and adult cancer patients, there is very little research 

available that specifically looks at these issues among this unique cohort of young people. 

This study aimed to investigate the emotional and psychological responses of AYA undergoing 

treatment and transitioning into follow-up care, and to utilise the results to enhance the 

development of age-appropriate psychological screening and targeted interventions. 

A longitudinal survey approach was employed to assess the ongoing emotional and 

psychological impacts of cancer treatment for the AYA population. A battery of psychological 

tools investigating depression, anxiety, posttraumatic stress and quality of life were 

administered at standard intervals throughout the participants’ treatment period and beyond. 

All patients between the ages of 16 and 30 who were treated at Peter Mac from 2006 onwards 

were invited to participate. Preliminary data have been analysed. 

Current enrolment in this research is 54 patients (31 males, 23 females), aged between 16 

and 30 years of age (M = 21.0 years ± 0.8). Prevalent malignancies included sarcomas (56%), 

haematological (33%), germ cell (11%), and other cancers (20%). There were no differences 

in depression scores between males and females at baseline; however, at six months, males 

were significantly less depressed than females, t(25) = 2.67, p < 0.05. Similar trends were 

observed for anxiety, but the changes were not statistically significant. On a measure of 

personality (16PF), AYA who had higher scores on the ‘anxiety’ factor were more likely to 

have higher scores of depression at six months (r = +0.45, n = 20, p = < 0.05). There was  

no relationship between physical functioning (performance status) and treatment intensity 

with depression.

These preliminary results identify possible gender differences in the emotional and 

psychological responses of AYA undergoing intensive cancer treatment. Further research into 

these findings will enable clinicians to address the unique treatment needs for male versus 

females and target developmentally sensitive interventions.
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research overview

Supportive care services should be based on 

individual need, not dictated by the disease state 

or treatment plan. Impeccable assessment and 

optimal care are required so as to meet the physical, 

social, emotional, informational, psychological, 

spiritual and practical needs during the pre-

diagnostic, diagnostic, treatment and follow-up 

phases of cancer. We work within this supportive 

care framework to identify, explore and further 

develop knowledge and improve the provision 

of evidence-based supportive care services. This 

encompasses a strong commitment to evidence-

based practice and the application of research 

findings to both practice and policy. We are a 

multidisciplinary group with links extending across 

nursing, behavioural science, clinical psychology, 

biological science, haematology, medical oncology, 

radiation oncology, surgical oncology, radiation 

therapy, pharmacy, palliative care, social work, 

physiotherapy, occupational therapy and dietetics. 

Strengths of this multidisciplinary approach 

include the broad scope of research interest and 

the coalescence of significant proficiency in terms 

of clinical perspective, research background and 

proficiency in the application of research findings 

to effect changes in clinical practice. We actively 

promote genuine consumer collaboration. Our 

collaboration encompasses many other Australian 

and international research institutions. Our current 

research interests cover:

• Evidence-based practice change

• Psycho-educational interventions 

• Symptom management 

• Models of care

• Health services 

• Psychological influences on disease

• Survivorship

• Communication skills 

• Instrument development.

2007 research achievements

Model of care.

Cancer is increasingly understood as a chronic 

illness as people with advanced disease can live 

for many months or years due to advances in 

cancer treatment. Thus models of care need to 

shift from those that are acute care oriented and 

clinician focused towards models appropriate to 

chronic illness that are patient centred and often 

feature partnerships between patients, primary care 

practitioners and specialist treatment centres. Little 

has been done to adapt chronic illness care models 

to the cancer setting. This project aims to undertake 

exploratory work towards adaptation of chronic 

illness care in cancer. It will be based on the needs 

of patients but take account of family needs and the 

perspectives of practitioners in primary and acute 

settings. Our aim is to establish a model or models 

of care for advanced cancer that can be tested in 

future work.

nursinG anD supportive Care researCh
We aim to develop, evaluate and disseminate new knowledge about nursing 
and supportive care for people affected by cancer. Our research is relevant, 
and responsive, to the needs of these people. 

researCh foCus 
•  To reduce supportive care needs of people affected by cancer by 

developing and testing innovative and sustainable interventions that can  
be easily integrated into clinical settings.

•  To promote and assess the adoption of evidence-based health delivery and 
effective new models of care over the entire illness trajectory.

•  To improve patient outcomes by the rigorous assessment of quality of life  
in clinical trials of novel therapies for cancer.

•  To improve health communication between health professionals and patients via 
the development and testing of novel communication skills training initiatives.

researCh personneL
head 
Professor Sanchia Aranda

senior researchers 
Dr Sibilah Breen 
Dr Michael Jefford 
Dr Meinir Krishnasamy 
Dr Linda Mileshkin 
Donna Milne 
Dr Penelope Schofield 

researchers 
Rachid Annab 
Carl Baravelli 
Kerryann Lofti-Jam  
Kerith Sharkey 
Anna Ugalde

clinician researchers 
llana Berger 
Andrea Dolence 
Tracey Dryden 
Allison Hatton 

Cathie Pigott 
Kath Schubach 
Lisa Sheeran

post-Doctoral fellow 
Dr Carrie Lethborg 

phD students 
Jenny Anderson 
Miranda Goh 
Kerryann Lofti-Jam 
Donna Milne 
Anna Ugalde 
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Implementation of supportive needs screening 
tool into clinical practice.

Identifying and addressing supportive care needs 

are critical for effective supportive care service 

provision. A Peter Mac Supportive Needs Screening 

Tool (Peter Mac SNST) was developed to screen 

for supportive care needs and has currently been 

adopted as part of clinical practice by some 

tumour streams. The process of development 

included a pilot study of the new tool to evaluate 

the acceptability and clinical usability of the 

tool for patients and clinicians. Evaluation of the 

psychometric properties and user acceptability 

of the new instrument has confirmed that the 

Peter Mac SNST is reliable, valid and acceptable. 

The implementation plan to roll out this tool as 

usual care has been endorsed from the Clinical 

Governance Committee and is now proceeding.

The transition from treatment completion for 
cancer through to survivorship: A systematic 
process to develop a patient educational DVD 
and companion booklet.

More and more people are surviving cancer. 

However, there are few resources available for 

patients at this juncture. This project aimed to 

develop an evidence-based resource for cancer 

survivors. Focus groups were conducted to establish 

the DVD and booklet content. The DVD was 

developed according to a recommended best-

practice framework. Filmed interviews with 13 

cancer survivors and evidence-based commentary 

by two health professionals made up the DVD, 

producing a 52 minute long DVD 

with nine segments. In the evaluation, both cancer 

survivors and health professionals rated the DVD and 

booklet as informative, relevant, easy to understand 

and useful for survivors. Since completion, over 

6,000 copies of the DVD have been distributed 

widely within Victoria and New South Wales. This 

work has formed the basis for a program of research 

on survivorship: it is intended that the DVD will be 

used as an essential component of a comprehensive 

follow-up strategy with cancer survivors.

Meeting the needs of men with prostate cancer 
using a consumer-driven multidisciplinary  
care approach.

This NHMRC-funded study examines the 

effectiveness of a multidisciplinary care program 

to reduce the complex and often chronic needs of 

men receiving radiotherapy for early prostate cancer 

using a randomised controlled trial involving 400 

men. The intervention is tailored to patient needs 

and involves a combination of individual and group-

based information sessions delivered by a specialist 

urology nurse at key times throughout treatment. 

It is expected that patients randomly allocated to 

the intervention group will report a decrease in 

psychological and informational needs, an increase 

in quality of life and a decrease in depression or 

anxiety compared with men receiving usual care. 

The study has been running for 18 months at East 

Melbourne and will open shortly at Moorabbin: 

over 70 men have been recruited thus far.

presentation highlights

Carl Baravelli 
–  34th COSA Annual Scientific Meeting (ASM), 

Adelaide, SA, November 2007 (Presenter).

Dr Michael Jefford 
–  ECCO 14: the 14th European Cancer Conference, 

Barcelona, July 2007 (Poster).

–  World Congress of Psycho-Oncology, London, 

UK, September 2007 (Poster).

–  American Society of Clinical Oncology Annual 

Meeting, Chicago, USA, May 2007 (Poster).

–  Clinical Oncological Society of Australia Annual 

Scientific Meeting, Adelaide, SA, November  

2007 (Speaker).

Dr Linda Mileshkin 
–  Screening for the Supportive Care Needs of 

Patients with Lung Cancer identifies high  

levels of unmet need.

–  12th World Conference on Lung Cancer, Seoul, 

Korea, September 2007 (Poster).

a ranDoMiseD ControLLeD triaL of a taiLoreD, eviDenCe-BaseD intervention to 
enhanCe outCoMes for patients startinG CheMotherapY
Cancer patients receiving chemotherapy commonly suffer pre-treatment anxiety and demand high levels of self-care information, suggesting that current patient 

preparation for chemotherapy is sub-optimal. While there is level 1 evidence that tailored patient education interventions can improve health outcomes and further 

level 1 evidence to guide preparation of patients for potentially threatening medical procedures, this has not previously been systematically applied in the pre-

chemotherapy setting. Using a randomised controlled trial and utilising the 

potentially threatening procedures literature, the study aimed to assess the 

impact of tailored preparatory information about cancer chemotherapy on 

psychological morbidity, anxiety and depression, severity of treatment side-

effects and confidences in coping with chemotherapy. Patients with breast 

cancer, lymphoma or gastro-intestinal cancer were invited to participate in 

the study following their initial medical consultation if they were receiving 

chemotherapy for the first time and spoke English. After completing baseline 

measures, patients were randomised to receive usual chemotherapy education 

or the intervention. The intervention comprised four stages: a preparatory 

chemotherapy video and pre-chemotherapy question prompt sheet; an 

individual, pre-treatment face-to-face session, tailored to the person’s needs 

and drug regimen, which included sensory and procedural information on 

receiving chemotherapy, responding to psychological concerns, coaching 

on self-care and relaxation, and individualised take-home information; 

a booster telephone session shortly after first cycle; and a booster face-

to-face session just before the second cycle. Patients were administered 

follow-up questionnaires before the first and third cycles of chemotherapy. 

The study recruited 192 participants (usual care = 94, intervention = 98). It 

was found that participants receiving low-toxicity chemotherapy reported 

lower psychological distress than participants who received high-toxicity 

chemotherapy (p < .05). Overall, at baseline, approximately half of the 

participants reported either anxiety or depression scores greater than 8, 

indicating possible clinical levels. This finding supports the need for support 

interventions for patients pre-chemotherapy setting. The main analysis of 

differences between experimental groups is currently underway. 

Dr Michael Jefford, Professor Sanchia Aranda, Dr Penny Schofield.
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Donna Milne 
–  The 8th International Seminar on Cancer Nursing. 

Foundation for Promotion of Cancer Research 

Tokyo, Japan, January 2008 (Invited Speaker).

–  Joint meeting of CNSA and PCSIG Victorian 

nursing groups, May 2007 (Invited Speaker).

–  Patient views on palliative care: Issues  

for clinicians.

Cathie Pigott 
–  Royal College of Nursing Australia Conference, 

Sydney, NSW, July 2007 (Speaker).

–  Cancer Nurses Society of Australia and Medical 

Oncology Group of Australia joint conference, 

Melbourne, Vic, August 2007 (Speaker).

Dr Penelope Schofield 
–  Psycho-Oncology Cooperative Research Group 

(PoCoG) Protocol Development workshop, 

Sydney, NSW, October 2007 (Invited Speaker).

–  Clinical Oncology Society of Australia 

Conference, Adelaide, SA, November  

2007 (Speaker).

Anna Ugalde 
–  COSA, Adelaide, SA, November 2007 (Poster). 

–  Protocol Development Workshop, Sydney, NSW, 

November 2007.

prizes anD awarDs

Carl Baravelli 
–  Roche Best of the Best Awards – COSA  

Adelaide, 2007.

Dr Carrie Lethborg 
–  National Health and Medical Research Council 

(NHMRC) Palliative Care Postdoctoral 

Fellowship, 2007.

–  Travel Scholarship for Research Fellowship at 

Memorial Sloan Kettering Cancer Centre, New 

York, St Vincent’s Hospital Melbourne,  

$20,000, 2007.

–  Research Fellowship, Department of Psychiatry 

and Behavioral Sciences, Memorial Sloan 

Kettering Cancer Centre, New York, USA, 

September 2007 – January 2008.

Anna Ugalde 
–  PoCoG Travel Grant for attendance at  

COSA $1200.

–  PoCoG Grant for Attendance at the Protocol 

Development Workshop, Sydney, 2007.

–  NHMRC Palliative Care PhD Scholarship, 

2007–10.

grants anD funDing

–  The Pratt Foundation: Harnessing Inner Strength 

to develop psychosocial supportive care programs 

at Peter MacCallum Cancer Centre. $1.4 million 

over 5 years.

–  DHS Participation Grant: Improving medication 

safety through consumer partnerships during 

transitions from home to hospital and back again. 

–  National Breast Cancer Centre: $59,000, 

‘Development of evidence-based modules for 

communication skills training workshops’, 

2007–08. 

–  NHMRC Project Grant: $1.7m, ‘A randomised 

Phase III study of radiation doses and 

fractionation schedules in non-low risk DCIS of 

the breast’, 2007–11.

–  NHMRC Project Grant: $401,755, ‘Psychological 

morbidity, unmet needs and patterns of care 

in culturally and linguistically diverse cancer 

patients in Australia’, 2007–09. 

–  NHMRC Project Grant: $150,000, ‘A multi-

centre feasibility study of partial breast irradiation 

using 3D conformal radiotherapy for early breast 

cancer’, 2007–09.

–  NHMRC Project Grant: $350,000, ‘A randomised 

controlled trial of a tailored, evidence based 

intervention to enhance outcomes for patients 

commencing chemotherapy’, 2004–07.

–  NHMRC Project Grant: $111,000, ‘A randomised 

controlled trial of an innovative supportive care 

program designed to reduced perceived needs 

and psychological distress and enhance quality of 

life amongst people with incurable lung cancer’, 

2004–07. 

–  The Cancer Council of Victoria: $140,000, ‘A 

randomised controlled trial of a consumer-driven 

multi-disciplinary care to manage the needs 

of men with prostate cancer: A pilot study’, 

2006–07.

–  NHMRC Palliative Care Postdoctoral Fellowship: 

$137,000.00, ‘To assess the impact of Meaning 

Centred Therapy in an advanced cancer 

population using an interrupted time series 

design’, 2007.

–  NHMRC Palliative Care PhD Scholarship: 

$77,391, 2007–10.

–  Cancer Australia: National Cancer Nursing 

Education Project, $2,892,000, 2006–09.

publications anD patents

Publications are listed at the end of the report and 

include references 10, 23, 24, 133, 134, 142, 146, 147, 156, 157, 161,94, 

197, 244, 262, 267.

nursinG anD supportive Care researCh

Dr Meinir Krishnasamy, Professor Sanchia Aranda and Dr Donna Milne.
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research overview

Our research group comprises infectious diseases 

physicians who have appointments across multiple 

institutions. We are therefore able to perform high 

quality clinical research projects that influence 

care of patients across haematology/oncology units 

across the state. Current project are varied and 

focus on best practice and surveillance.

2007 research achievements

Clinical guidelines for the management of fungal 
infections in the immuno-compromised patient.

  Consensus and evidence-based guidelines for 

the management of fungal infections in the 

haematology population have been developed. 

This has involved literature review, chairing 

of consensus meetings, and liaison with key 

stakeholders in Australia and New Zealand. A 

multidisciplinary approach has been adopted, 

with representation from haematology, infectious 

diseases, clinical microbiology and pharmacy units.

 Evaluation of the requirements for effective 
surveillance of bloodstream and catheter-related 
bloodstream infections in haematology patients.

  Bloodstream infections and catheter-related 

bloodstream infections are an important cause of 

morbidity, mortality and healthcare expenditure 

in patients with malignancy. However, no 

standardised methods have been developed for 

surveillance in this population. Unlike ICU 

populations, where universally agreed definitions 

for infection and methods of reporting are 

used nationally and internationally, a number 

of fundamental questions regarding feasibility, 

cost-effectiveness and timeliness of recognising 

changes in infection rate must be explored in this 

population at high-risk for infection. A study has 

been performed at Peter MacCallum Cancer Centre 

to evaluate the risk factors and outcomes of venous 

catheter-related bloodstream infections in the 

haematology population. Statewide Victorian data 

are also being studied to determine the trends in 

infection over time and the outcomes of infection 

in this population. Questionnaire-based evaluation 

of Australian haematologists and microbiologists 

is to be performed to further define clinical 

factors and resource limitations likely to affect 

the development of a standardised strategy for 

surveillance in haematology population.

 Implementation of a decision support tool to 
facilitate improved antimicrobial stewardship in 
the immuno-compromised.

  Electronic decision support tools are a necessary 

and important way of optimising clinical practice, 

auditing prescribing practices and monitoring 

the use of restricted antimicrobial agents. In 

the immuno-compromised patient population, 

antimicrobial therapy plays an important role in 

the prevention of adverse patient outcomes related 

to underlying immun-ocompromising diseases 

or their treatment. Implementation and content 

development of Guidance-DS was performed at 

Peter MacCallum during 2007. This also facilitated 

the development of ‘i-policy’, a tool now used to 

improve clinical governance and the formulation 

and update of policies at this site. This is an award 

winning tool now being adopted in other hospitals 

in Victoria and interstate.

 Assessment of PET scanning in the evaluation of 
haematology patients with febrile neutropenia.

  Patients with haematological malignancy 

frequently develop febrile neutropenia as a result 

of chemotherapy or stem-cell transplantation, 

which is associated with significant mortality, 

delays in further therapy, and healthcare-associated 

costs. Management strategies must therefore 

include early diagnosis and early initiation of 

antimicrobial therapy. A number of first-line 

investigations are recommended. PET scanning, 

however, has not been extensively investigated as 

a means of identifying infections not detected by 

other means, or as a means of excluding serious 

and life-threatening infections. The objective of 

this pilot study is therefore to evaluate the use of 

PET scanning in the routine evaluation of febrile 

neutropenic patients. 

presentation highlights

Assoc. Professor Monica Slavin 
–  has presented in multiple forums in countries 

including Korea, Malaysia, and Italy on many 

topics, including fungal infections, febrile 

neutropenia, and the development of  

consensus guidelines.

Dr Karin Thursky 

–  Australian Society of Infectious Diseases Annual 

Scientific Conference. Wellington, New Zealand, 

April 2007 (Invited Speaker).

–  Mycology Masterclass, Hamilton Island, Qld, 

October 2007 (Invited Speaker). 

Dr Leon Worth 
–  Australasian Society for Infectious Diseases 

meeting, Hobart, Tas 2007 (Speaker).

prizes anD awarDs

Stephen Burden 
–  Quality and Safety Award, Peter MacCallum 

Cancer Centre, 2007.

grants anD funDing

–  NHMRC Project Grant: $1.2 million, ‘The 

clinical value of serology and molecular tests 

for diagnosing Invasive Aspergillosis in at-risk 

hematology patients’ (ASPID study), 2004–08.

publications anD patents

Publications are listed at the end of the report and 

include references 19, 42, 125, 198, 248, 318.

infeCtious Diseases
The Infectious Diseases department 
aims to conduct high quality clinical 
research that will contribute to the care 
of the immuno-compromised patient. 

researCh foCus 
•  Development of local and national 

evidence-based clinical guidelines 
for the management of the immuno-
compromised patient.

•  Development of epidemiological 
tools for the surveillance of infections 
in cancer patients.

•  Study and report the outcomes of 
infections in cancer patients.

•  Study the clinical, molecular and 
infection-control factors associated 
with healthcare-associated 
infections, including infection due to 
multi-resistant organisms in the 
immuno-compromised patient.

•  Develop new strategies for 
improving outcomes of infections  
in cancer patients.

researCh personneL

head  
Assoc. Professor Monica Slavin

senior research officer 
Dr Karin Thursky

research assistants  
Vivien Leung 
Stephen Guy

postgraduate student 
Dr Leon Worth (PhD Scholar)

visiting fellow  
Dr Li Min Ling
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pharMaCY
The Pharmacy Service aims to 
conduct high quality research that will 
contribute to the drug therapy 
outcomes of our patients. 

researCh foCus
•  Medication safety.
•  Chemotherapy drug dosing.
•  Population pharmacokinetics and 

pharmacodynamics.
•  Adverse drug reactions in oncology.
•  Pharmacy practice.
•  Symptom control.
•  New therapies.
•  Use of electronic tools to improve 

medication safety.

researCh personneL
Director of pharmacy 
Sue Kirsa

Deputy Director of pharmacy 
Dan Mellor

medical oncologists 
Professor John Zalcberg 
Dr Erwin Loh

nursing and supportive care 
Professor Sanchia Aranda 
Dr Penny Schofield 
Tracey Pearce

patient advocate 
Eileen Thompson

nursing research officer 
Kathryn Thomson

consumer representatives 
Wallace Crellin 
Jan Donovan

pharmacist and projects officer 
Senthil Lingaratnam

research overview

The mission of the Pharmacy Service is to 

continually improve our patients’ drug therapy 

outcomes by ensuring they receive safe, rational 

and cost-effective pharmaceutical care. To this end, 

the pharmacy is actively involved in a number of 

research activities relating to drug therapy, many 

of these involving collaborations within Peter Mac 

and state and national drug usage groups. A number 

of current projects are components of Masters 

and PhD programs. A particular focus includes 

pharmacokinetics, drug stability, adverse drug 

reactions and chemotherapy drug dosing.

2007 research achievements

Investigation of private health insurance 
reimbursement practices for high-cost 
non-Pharmaceutical Benefits Scheme 
pharmaceuticals.

By identifying reimbursement trends and 

practices of private health insurance firms for 

pharmaceuticals that are currently not funded  

under the Pharmaceutical Benefits Scheme (PBS), 

we are better informed about patients’, options  

for accessing high-cost pharmaceuticals. This  

study aims to: 

•  Explore the type, accuracy, accessibility and 

transparency of information pertaining to the 

extent of reimbursement of non-PBS medicines 

by private health insurance (PHI) funds for non-

admitted cancer patients. 

•  Determine factors considered by PHI funds in 

assessing reimbursement of high-cost non-PBS 

medicines for cancer patients within different 

hospital and non-hospital scenarios.

The study examines all open-membership, 

registered PHI funds operating in Australia and 

investigates in particular their reimbursement 

practices and policies for non-PBS pharmaceuticals 

used by admitted and non-admitted patients within 

the private and public hospital settings. The three 

parts of the study are: (1) establishment of a 

steering committee involving lead representation 

from industry and government groups to inform 

the enquiry regarding legislative, political and 

economic factors governing the current practise 

of PHI fund re-imbursement and to encourage 

the cooperation of PHI funds in responding to 

surveys; (2) an analysis of Standard Information 

Statements (SIS) and policy-statements published 

on PHI company websites with specific reference 

to PHI fund coverage through ancillary insurance 

of non-PBS pharmaceuticals; (3) a two-part survey 

designed by the project group with input from the 

steering committee, to be administered to the senior 

medical officer of PHI funds in order to elicit the 

type, extent and criteria for re-imbursement of 

pharmaceuticals.

A preliminary review of national data shows that 

growth in third party expenditure (by government 

and private health insurance) for pharmaceuticals 

has declined; individuals face a growing out-of-

pocket expense for the cost of their medications. 

Data on third party funding of pharmaceuticals by 

PHI reveals that reimbursements have declined such 

that the proportion of pharmaceutical costs paid 

back by PHI has reduced by 10% over past the five 

years. Analysis of PHI policy statements showed a 

large degree of variability in reimbursement policy 

between PHI firms for pharmaceuticals under 

ancillary insurance. Establishment of a steering 

committee and preliminary discussions have been 

resolute in developing a tool enquiring about 

reimbursement practices of PHI funds for non-PBS 

pharmaceuticals. Survey results are presently being 

retrieved from participating PHI firms.

Improving medication safety through consumer 
participation in the medication reconciliation 
process.

This project aims to reduce errors (including near-

misses) in patient medication reconciliation on 

admission to and discharge from Peter MacCallum 

Cancer Centre by:

•  Raising awareness of medication reconciliation 

errors among patients, family members and  

health practitioners

•  Introducing a patient and health-professional 

partnership model of communication about 

medication reconciliation at entry and  

discharge from hospital

•  Ensuring flow of medication information to  

the primary care setting at discharge. 

This project utilises health improvement approaches 

centred on a single-participation evaluation and 

monitoring cycle (or Plan-Do-Study-Act) conducted 

in three phases – pre-intervention, intervention and 

post-intervention – in order to assess outcomes over 

time. The initial phase of the study is a planning 

phase based on qualitative data gleaned from patient 

surveys, and focus group sessions involving nurses, 

pharmacists and doctors. Qualitative and quantitative 

data collated during this phase informed design of 

intervention strategies, including raising awareness, 

documentation systems, health profession skills 

improvements, and structured medication 

information forms for patient-held and GP-faxed 

information at discharge. A project reference 

group was formed to oversee the project, review 

the findings of consumer and health professional 

consultation and refine the intervention strategies. 

Subsequent phases will involve implementation  

and evaluation of the set of strategies. 

Patient opinion surveys were administered 

over a four-week time frame to 40 patients by 

telephone, within seven days of discharge from 

the intervention or control wards. Results showed 

that half of all patients (including carers) wanted 

more help to better understand medicines, and 

11 of 40 patients felt they were ill-equipped to 

effectively contribute to medication reconciliation 

and feared misinforming hospital staff during 

admission interviews. Additional qualitative 

information was obtained from these surveys to 

inform the design of an effective set of strategies. 

Focus group sessions with health care professionals 

were held to generate qualitative data from 

the health professional’s and the institution’s 

perspective that will enable a set of intervention 

strategies to be devised. The interventions will aim 

to better educate patients, improve the skills of 

health professionals and upgrade documentation 

procedures. The interventions are currently being 

field-tested, and will be refined to ensure feasibility 

in practice, acceptability and user-friendliness for 

both clinicians and patients before implementation. 

Post-intervention data will be collected in  

both intervention and control wards to evaluate  

the outcome.

grants

–  Department of Human Services (DHS): $50,000, 

2007–08. DHS: Evaluating Effectiveness of 

Participation Project Grant.

–  Roche Pharmaceuticals 2007–08 (Private Health 

Insurance Project).

publications anD patents

Publications are listed at the end of the report and 

include references 229.
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research overview

Through development of a collaborative psycho-

oncology research program with the Departments 

of Psychiatry and Clinical Psychology, we aim to 

identify needs and develop strategies that promote 

provider and patient adherence to recommended 

care, including assessment of survivor risk for 

adverse effects, promote healthy behaviours and 

facilitate return to life after cancer.

Research in Australia has led to the development of 

specifically designed psychological therapies with 

demonstrated efficacy for specific cancer contexts 

(eg Kissane and Bloch, 2002; Scott et al., 2004). 

Much has been achieved in developing the evidence 

base, but further effort is now required to develop 

tailored screening tools to identify those most in 

need. An armamentarium of specific and focused 

psychosocial interventions is needed for important 

and common cancer scenarios confronting a large 

and increasing number of Australians to ensure 

that this knowledge is translated into real clinical 

outcomes. We aim to develop research guidelines, 

strategies, instruments and interventions drawn 

from the best available evidence, or, where 

evidence doesn’t exist, arrived at through consensus.

2007 research achievements 

The Psycho-oncology Research Unit has developed 

an active research agenda in the past two years. As a 

result of successful grant applications three research 

projects have begun that exemplify the important 

nexus of clinically driven research and clinical 

practice. The research is a collaboration between 

medical colleagues and the treating team and is 

aimed at drawing the best possible outcomes from 

the patient experience of cancer care. 

The following research projects have been 

established by the Psycho-oncology Research Unit.

Pilot study of interpersonal couple therapy group 
for women with advanced breast cancer.

Psychology staff have developed a group intervention 

for couples dealing with advanced cancer based on 

a theoretical model of Interpersonal Therapy (IPT). 

There is evidence of a strong relationship between 

patient and partner distress in cancer and partner 

support is critical to patient adjustment. If patients 

and partners are able to function better, then the 

impact on whole families, especially families 

with younger children, will be positive. Few 

interventions have targeted couples, especially in 

advanced disease. In addition, previous couple 

research in cancer has lacked a coherent, evidence-

based approach to interventions. IPT is a short-term, 

supportive intervention that focuses on the connection 

between a person’s mood, their interactions with 

others and changes in their social role. 

An investigation of levels of psychological distress 
(depression and anxiety) and unmet needs among 
people diagnosed with head and neck cancer.

Psychology and psychiatry staff are collaborating 

on this project. Head and neck cancer patients are 

required to undergo some of the most distressing 

and disfiguring treatments among all cancers. 

However, rates of survival are high, thus many 

patients who are cured live with chronic functional 

impairment and disfigurement for many years. 

Psychosocial research in this group is relatively sparse, 

yet existing studies indicate a high level of need and 

psychological distress. The project is addressing a 

critical gap in the understanding of the prevalence 

of specific morbidity, depression and anxiety in an 

Australian head and neck cancer population.

A couple-focused psychological intervention  
for men with early stage prostate cancer and 
their partners.

Psychiatry staff, with involvement from psychology 

staff, are currently recruiting couples for a study 

of Cognitive Existential Couples Therapy (CECT) 

for men with prostate cancer and their partners. 

This study is extending previous research, which 

identified that, following a prostate cancer 

diagnosis, partners, rather than the patients, 

report elevated psychological distress. CECT has 

previously been successfully used in a group for 

women with breast cancer. CECT aims to foster 

living in the present with a satisfying sense of 

meaning, purpose and self-fulfilment.

Exercise behaviour in breast cancer survivors.

This is a randomised controlled trial of a 

behavioural intervention to promote adoption 

of exercise in women after treatment for breast 

cancer. This study utilises behavioural theory 

and rehabilitation principles to facilitate exercise 

behaviour as a targeted therapy in this population.

We have established a bi-monthly psycho-oncology 

seminar series, which has invited speakers from 

other hospitals and universities involved in psycho-

oncology research in the cancer context. These 

seminars alternate monthly with the seminar series 

of Nursing and Supportive Care Research.

prizes anD awarDs

Dr Ann Boonzaier 
–  Travel Grant to attend the Psycho-oncology 

Co-operative Research Group’s (PoCoG) Protocol 

Development Workshop in October, 2007.

–  New Investigator Grant Peter Mac Foundation, 

2007–08.

Annabel Pollard 
–  Victorian Cancer Agency Scholarship PhD, 2007–10.

grants anD funDing

–  Peter Mac Foundation: $25,000, ‘Interpersonal 

couples therapy for women with advanced breast 

cancer’, 2007–08. [Dr Ann Boonzaier]

–  Victorian Cancer Agency: PhD Scholarship, 

$75,000, ‘A randomised controlled trial of exercise 

behaviour in breast cancer survivors’, 2007–10. 

–  National Breast Cancer Centre: $5,000, 

‘Communication skills program for clinical  

staff’, 2007.

–  Beyond Blue: $97,000, ‘An investigation of 

levels of psychological distress and unmet needs 

amongst people diagnosed with head and neck 

cancer’, 2007–09. [Dr Jeremy Couper]

psYCho-onCoLoGY 
researCh unit
The key aim of the Psycho-oncology 
research agenda is to be a national 
centre of excellence in clinical 
interventions, development of research 
and implementation of the specialist 
evidence base of psychological and 
psychiatric care for people with cancer 
and their families. The overarching aim 
is to focus on research that has the 
potential to improve the clinical and 
psychological outcomes for people 
with cancer and their families. The 
Psycho-oncology Research Unit is 
comprised of staff from the 
Departments of Clinical Psychology 
and Psychiatry.

researCh foCus 
•  Develop and drive the 

implementation of an overarching 
psycho-oncology research strategy. 

•  Facilitate statewide and national 
research collaborations. 

•  Drive the clinical application of 
evidence-based improvements in 
psycho-oncology care. 

•  Raise the awareness of psycho-
oncology as a collaborative field  
of research.

•  Keep abreast of and disseminate 
information about new 
developments and resources.

•  Develop education and training 
opportunities for clinical researchers.

•  Contribute to national advocacy 
efforts related to survivorship 
research issues.

•  Seek external funding to sustain and 
grow the department’s clinical 
interventions and research program.

researCh personneL
head, Dept of 
psychiatry  
Dr Jeremy Couper

clinical research 
fellow psychology 
Annabel Pollard 

research assistants 
Dr Judy Dunai 
Dr Kate Neilson 
Enza De Pino

postgraduate 
students 
Marcelle Gray 

Karen Mead 

clinical psychologist 
and convenor, 
group therapy 
working group 
Dr Ann Boonzaier

clinical psychologist 
and convenor, 
communication 
skills working 
group 
Justine Diggens 
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MuLtiDisCipLinarY Care
Developing novel, evidence-based approaches to cancer care 
and cure and providing patients with new and better treatment 
options by participating in cutting-edge research studies.

Dr Linda Mileshkin, Medical Oncologist, researching in Lung, Gynae-oncology, Breast and Supportive Care.
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research overview

The focus of our research is improving our 

understanding of disease pathogenesis, improving 

treatments, enhancing supportive care, and 

ultimately optimising the long-term health status 

of patients with haematologic malignancies. We 

have pursued these goals through a broad and 

varied clinical and translational research program, 

incorporating our own investigator-initiated 

studies, cooperative group trials, particularly those 

of the Australasian Leukaemia and Lymphoma 

Group (ALLG), and the pharmaceutical industry 

studies. At every opportunity we seek to enhance 

translational research productivity and collaborate 

with laboratory-based research colleagues, 

particularly in the Tumour Immunology Group, 

through the work of Assoc. Professor David Ritchie 

who heads the Haematology and Immunology 

Translational Research Laboratory. 

2007 research achievements

Numerous areas of active and productive research 

were pursued by the Haematology Unit in 2007, 

including a number of important supportive care 

studies, with some of the major areas of activity 

being as follows.

Early phase development of novel therapeutics.

This is a high-priority area of research for the 

Department of Haematology but one that is very 

demanding on time and staffing resources. In 

2007 there were three novel agents under clinical 

investigation. In recent years, there has been an 

enormous focus on agents that may potentially 

restore the abnormal pattern of gene expression 

in cancer. One of the most promising avenues 

to achieve this is the class of agents known as 

histone de-acetylase inhibitors. The agent LBH589 

(panobinostat) is one of the most potent members 

of this class. Professor Miles Prince has been very 

influential in the clinical development of this drug 

and is principle investigator on a series of studies 

exploring both oral and intravenous administration 

of LBH589 on various schedules, together with 

linked translational studies of gene expression 

patterns with therapy. Even at this early phase 

of drug development, major clinical activity has 

been demonstrated in a range of haematologic 

malignancies, leading to major presentations at a 

number of international meetings. These studies 

continue, but LBH589 shows very promising 

clinical activity.

haeMatoLoGY
The Department of Haematology conducts a repertoire of clinical and 
translational research studies focused on the pathogenesis, optimal 
treatment, supportive care and optimisation of the long-term quality of life of 
patients with haematologic malignancies, with a particular focus on multiple 
myeloma, non-Hodgkin lymphoma, chronic lymphocytic leukemia and 
myelodysplastic syndromes.

researCh foCus 
•  Novel therapies for multiple myeloma, and their immunologic basis of 

activity.
• Early phase development of novel therapeutics.
•  Enhancing the efficacy and safety of nucleoside analogue combination 

therapies in indolent lympho-proliferative disorders.
•  A state-wide referral centre for the management of cutaneous lymphomas 

and investigation of novel therapies for these diseases.
•  A recognised centre of excellence for management of myelodysplastic 

syndromes and development of novel therapies.

researCh personneL
haematology Dept 
Assoc. Professor John 
Seymour

consultant haematologists 
Dr Dennis Carney 
Dr Henry Januszewicz 
Professor Miles Prince 

Assoc. Professor  
David Ritchie 
Dr David Westerman 
Assoc. Professor Max Wolf

research fellows 
Dr Melita Kenealy 
Dr Stefan Peinert 

Dr Hang Quach

nurse coordinators 
Odette Blewitt 
Suzanne Eerhard 
Trish Joyce 
Sharna Moloney

Assoc. Professor John Seymour, Chair of Haematology Services.
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Many cancer types have developed mechanisms 

to evade the normal apoptotic cell death pathway, 

and enhancement of apoptotic cell death is an area 

of intensive research in both basic and clinical 

research. A very new class of drugs called BH3-

mimetics, which mimic the pro-apoptotic activity 

of normal cellular constituents, have shown very 

dramatic activity in laboratory studies. One of the 

first agents from this class to enter clinical trials 

is ABT263, and the Phase-I study in patients with 

chronic lymphocytic leukemia was activated at 

Peter Mac in 2007 with Assoc. Professor John 

Seymour as principal investigator. This trial has 

very detailed and sophisticated translational 

research studies in collaboration with investigators 

at the Walter and Eliza Hall Institute which aim to 

identify more precisely the mode of action of these 

compounds and identify patients with the greatest 

likelihood of responding, while also exploring 

possible mechanisms of resistance. 

 While many cancer therapies lead to remissions 

or tumour shrinkage, regrowth or tumour relapse 

is disappointingly frequent, and recent studies 

have demonstrated that in many cases this is due 

to failure to eradicate the tumour initiating cells, 

or cancer ‘stem cells’. In acute myeloid leukemia, 

previous laboratory studies had suggested such 

‘stem cells’ uniquely express the cell surface 

protein CD123, the receptor for interleukin-3. 

This observation is the basis for a Phase-I clinical 

trial of a monoclonal antibody against this cell 

surface receptor, CSL360, which has the capacity to 

eradicate such leukemia ‘stem cells’ in laboratory 

animal studies. The clinical trial of this compound 

is being lead at Peter Mac by Assoc. Professor 

David Ritchie and actively accrued patients for this 

trial throughout 2007.

Novel therapies for multiple myeloma, and their 
immunologic basis of activity.

This is a major ongoing area of research activity, 

with numerous trials active and numerous 

translational studies developed. Active studies 

during 2007 included: 

–  Participation in a large international Phase-III trial 

of the addition of the immuno-modulatory agent 

Lenalidomide to the standard chemotherapy 

combination of melphalan and prednisolone

–  Exploration of the efficacy of reduced dose 

lenalidomide in patients at risk of excessive 

myelosuppression from this agent with extensive 

translational studies of the immunomodulatory 

mechanisms of this agent, Mapatumumab (a 

monoclonal antibody to a cell surface  

‘death receptor’) 

–  An innovative Phase-I study of the novel 

combination of the histone deacetylase inhibitor 

depsipeptide together with the proteasome 

inhibitor bortezomib, 

–  A study of bortezomib continued as ‘maintenance’ 

therapy, and exploration of the use of dendritic 

cell vaccination with myeloma cellular peptides. 

Also during 2007, a prior study of Lenalidomide 

resulted in a highly influential publication in the 

New England Journal of Medicine with Professor 

Miles Prince as an author [Reference: Dimopoulos 

et al., (2007) New England Journal of Medicine, 

357: 2123–32.] 

Enhancing the efficacy and safety of nucleoside 
analogue combination therapies in indolent 
lymphoproliferative disorders.

Based on pharmacological data and prior clinical 

trials, standard therapy for many indolent 

lymphoproliferative disorders uses the combination 

of a nucleoside analogue, such as fludarabine, and 

an alkylating agent, such as cyclophosphamide. We 

have a long history of initiation and conduct of 

trials aiming to optimise such therapeutic 

approaches. Throughout 2007, we had active trials 

exploring the benefit of the addition of the 

monoclonal antibody against CD20, rituximab, to 

nucleoside analogue combination therapy in both 

previously untreated and relapsed chronic 

lymphocytic leukemia. Interim analysis of these 

studies suggests major clinical benefit and will 

likely lead to the adoption of combined chemo-

immunotherapy as standard for this disease. We also 

were major contributors to an international study 

exploring the value of the addition of the bcl-2 

antisense oligonucleotide genasense to standard 

chemotherapy. This study met its primary 

therapeutic aim and resulted in a major publication 

in the Journal of Clinical Oncology [Reference: 

O’Brien et al. (2007), Journal of Clinical Oncology 

25 (9): 1114–20.] Continuing to seek further 

improvement in therapies in this area, we are 

exploring novel monoclonal antibody therapies: 

Ocreluzimab, a humanised anti-CD20 antibody, and 

Lumilixumab, directed against CD23, added to 

standard chemo-immunotherapy for relapsed 

chronic lymphocytic leukemia (Lead at Peter Mac 

by Dr Dennis Carney). 

A state-wide referral centre for the management 
of cutaneous lymphomas and investigation of 
novel therapies for these diseases.

Under the leadership of Professor Miles Prince, and 

in collaboration with the Skin Lymphoma Clinic at 

St Vincent’s Hospital, Melbourne, Peter Mac has 

become the major reference centre for the 

management of patients with cutaneous lymphomas 

is south-eastern Australia. There is a long history of 

clinical trials of novel therapies for these diseases 

and Professor Prince’s expertise in this area led to 

his invitation to speak at the 2006 American Society 

of Hematology meeting in a ‘Meet the Expert’ 

session. Throughout 2007, ongoing clinical trials in 

this area explored the novel class of agents, histone 

deactetylase inhibitors, LBH589 (panobinostat) and 

depsipeptide. These agents are demonstrating major 

and clinically very beneficial activity in these 

diseases, and translational research studies are 

investigating the refined mechanism of action of 

these drugs. The high volume of clinical work in 

this area has been supported by the appointment of 

a specialised skin lymphoma nurse coordinator, Ms 

Odette Blewitt. 

A recognised centre of excellence for 
management of myelodysplastic syndromes and 
development of novel therapies.

The myelodysplastic syndromes (MDS) are a highly 

prevalent, often fatal, group of bone marrow 

stem-cell disorders with no currently effective 

therapies. A number of years ago, Peter Mac made a 

research commitment in this area, was recognised 

by the International MDS Foundation as a ‘Centre 

of Excellence’ and sourced funding for a specific 

Clinical Research Fellowship (Dr Melita Kenealy) 

to enhance clinical trial activity in this area. Under 

the leadership of Assoc. Professor John Seymour, 

this research continued throughout 2007 and was 

highly productive. Clinical trials addressing the 

burdensome clinical problems of anemia, with the 

combination of Lenalidomide and the 

haematopoietic cytokine stem-cell factor, and 

transfusional iron overload, with the oral iron 

chelating agent ICL670 (Exjade), continued to 

actively accrue. Emerging data suggested that a new 

class of drugs, DNA hypomethylating agents, may 

have the potential to alter the natural history of 

MDS through restoration of normal gene expression 

patterns. Assoc. Professor John Seymour was a 

member of the Protocol Steering Committee of an 

international study of one of these agents, 

5-azacitidine (Vidaza), compared with current best 

available care. This completed study was reported 

in 2007 at the American Society of Hematology and 

showed a major survival advantage for the 

5-azacitidine. This is the first time that any therapy 

has been able to demonstrate such a benefit in a 

Phase-III study in MDS and has lead to 5-azacitidne 

being considered the standard of care for such 

patients. A study of another member of this class of 

drugs, decitabine, was also active throughout 2007. 



98  Peter MacCallum Cancer Centre Research Report 2007 Clinical Trials and Multidisciplinary Care Haematology

Dr Melita Kenealy is attempting to further improve 

outcomes through the use of the combination of 

5-azacitidne and the immuno-modulatory agent 

thalidomide, which has shown modest activity in 

MDS. She is national principal investigator of this 

multi-centre study, coordinated through the 

Australasian Leukaemia and Lymphoma Group 

(ALLG), and has designed translational 

immunologic studies exploring the putative 

mechanism of the action of thalidomide in MDS, in 

collaboration with Assoc. Professor David Ritchie 

in the Haematology and Immunology Translational 

Research Laboratory. 

presentation highlights

Professor Miles Prince 
–  International Society for Cellular Therapies, 

Sydney, NSW, June 2007 (Scientific Organising 

Committee and Session Chairman).

–  Malaysian Society of Hematology, Kuala Lumpur, 

Malaysia, October 2007 (Invited Speaker).

–  Taiwan Society of Hematology, Taiwan, 2007 

(Invited Speaker).

–  South African Society of Medical Oncology, 

Drakensburg, South Africa, April 2007  

(Invited Speaker).

–  International Myeloma Workshop, Kos,  

Greece, June 2007 (Invited Speaker and  

Session Chairman).

–  American Society of Hematology, Atlanta, USA, 

December 2007 (Session Chairman).

–  Haematology Society of Australia and New 

Zealand, Gold Coast, Qld, October 2007  

(Session Chairman).

Assoc. Professor David Ritchie 
–  Mayo Clinic Symposium, Wellington, New 

Zealand, January 2007 (Invited Speaker).

–  International Society for Cellular Therapies, 

Sydney, NSW, June 2007 (Session Chairman).

Assoc. Professor John Seymour 
–  Mayo Clinic Symposium, Wellington, New 

Zealand, January 2007 (Invited Speaker).

–  Myelodysplastic Syndromes International 

Workshop, Florence, Italy, May 2007 (Invited 

Speaker and Scientific Organising Committee 

Member). 

–  American Society of Hematology, Atlanta, USA, 

December 2007 (Session Chairman).

–  Haematology Society of Australia and New 

Zealand, Gold Coast, Qld, October 2007 (Session 

Chairman).

prizes anD awarDs

Dr Linda Mileshkin  
–  Doctor of Medicine, the University of  

Melbourne, 2007.

grants anD funDing

–  Peter MacCallum Foundation: $330,000, 

‘Immunology of novel therapies in myeloma’, 

2007–10.

–  Health Research Council of NZ: $1,226,960, 

‘Immunology of Cancer and Infective Disease’, 

2005–10.

–  Leukaemia and Lymphoma Society (US): 

$1,000,000, ‘Anti-Lewis-Y chimeric receptor 

gene in patients with Lewis Y positive multiple 

myeloma’, 2006–11.

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $342,250, ‘A 

prospective single-arm trial of involved-field 

radiotherapy for stage I–II low-grade non-gastric 

marginal-zone lymphoma’, 2007–11.

–  CLL Global Research Foundation: US$300,000, 

2006–08.

–  Roche Australia; Quality Assurance Program 

Development Grant to ALLG: $180,000, 

2006–08.

–  Federal Government Information Technology 

Online grant; ‘Lymphoma Wizard’ desktop 

information system: $200,000, 2006–07.

–  NHMRC Enabling Grant: National Leukaemia 

and Lymphoma Tissue Bank. $1.5 million 

2006–10.

–  CLL Global Research Foundation: US$100,000, 

‘Identifying therapeutic targets by profiling DNA 

repair in CLL’, 2006–07.

–  NHMRC Enabling Grant to Australasian 

Leukaemia and Lymphoma Group: $790,000, 

2005–07.

–  NHMRC Development Grant: $283,000, 

‘Development of an anti-GM-CSF antibody for 

the treatment of rheumatoid arthritis’, 2005–07.

–  Peter Mac Foundation: Morris Grant 

Immunotherapy for Myeloma: $343,000, 

2005–08. 

–  Leukemia and Lymphoma Society Translational 

Research grant: US$390,000, ‘The Use of 

Retinoids to mobilize hematopoietic stem cells for 

therapeutic purposes: Leukemia and Lymphoma 

Society (of America)’, 2005–07. 

–  Leukemia and Lymphoma Society (of America): 

US$600,000, ‘A Phase I study investigating the 

tolerability, safety and biological parameters of an 

infusion of autologous peripheral blood T 

lymphocytes transduced with an anti-Lewis-Y 

chimeric receptor gene in patients with Lewis Y 

positive multiple myeloma’, 2005–08.

–  Peter Mac Foundation: $50,000, ‘Cutaneous 

Lymphoma-establishment of a South-Western 

Australian Network’, 2006–07.

–  NHMRC Program Grant: $10,810,800 (= 2.16 

Million/annum), ‘Immune Regulation, Effector 

function and Human Therapy’, 2007–11.

–  Merck Serono: $11,440, ‘Analysis of Victorian 

Cutaneous Lymphoma database’, 2007–08. 

–  Peter Mac Foundation, Vaccari Grant: $540,000, 

‘Murine Models for Myeloma’, 2007–09.

–  National Collaborative Research Infrastructure 

Strategy, Capability 5 Project: $7.6 million to be 

awarded to various institutions for cell therapy 

projects, ‘Cell Therapy capacity development in 

Australia’, 2007–12. 

publications anD patents

Publications are listed at the end of the report and 

include references 12, 13, 17, 58, 68, 69, 82, 84, 88, 92, 99, 100, 116, 122, 

162, 163, 179, 193, 198, 200, 202, 206, 218, 219, 220, 227, 232, 233.
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research overview

The Breast Service at the Peter MacCallum 

Cancer Centre is one of the largest clinical 

service providers for breast diseases in Australia, 

supported by a strong multidisciplinary clinical 

and translational research program encompassing 

the entire disease spectrum. Many of the Breast 

Service members are active investigators in a 

broad range of studies. A number of the members 

are also leading investigators with an established 

national and international standing who chair 

large-scale research initiatives focusing on breast 

cancer prevention, management of early-stage and 

advanced disease as well as survivorship issues.

2007 research achievements

Micro-metastases in early stage breast cancer.  
[A. Dobrovic, M.A. Henderson, S. Lade]

This is an observational study of micrometastatic 
disease in lymph glands, bone marrow and 
circulating tumour cells using immuno-bead 
enrichment. Identification of minimal tumour 
burden may lead to new treatments and improved 
selection of treatments for patients, and improve  
the understanding of the metastatic process.

Individualised management of women with 
DCIS of the breast.  
[B.H. Chua]
This Phase-III randomised clinical trial aims 
to develop an evidence-based practice in the 
individualised management of women with 
ductal carcinoma in situ (DCIS) of the breast. 
The study will inform a consistent policy in: the 
use of radiation therapy for DCIS; the basis for 
investigation of the essential biological nature of 
DCIS; and identification of predictive biomarkers 
of treatment failure or toxicity that may provide 
useful clinical indicators in the future. This actively 
recruiting initiative is supported by NHMRC and 
conducted in collaboration with an international 
network of translational and clinical researchers. 

External beam partial breast irradiation in  
early breast cancer.  
[B.H. Chua]
A multidisciplinary team of researchers is 
conducting a clinical trial investigating the novel 
technique of partial breast irradiation using 
external-beam three-dimensional conformal 
radiation therapy for women with early breast 
cancer. This NHMRC-supported Trans Tasman 
Radiation Oncology Group (TROG) study aims to 
complete patient recruitment by mid-2008. 

Intraoperative partial breast irradiation in  
early breast cancer.  
[B.H. Chua, M.A. Henderson]
This is an NHMRC-supported Phase-III randomised 
clinical trial investigating intraoperative radiation 
therapy for women with early breast cancer. It is 
actively recruiting and conducted in collaboration 
with international investigators.

Breast
The Breast Service has a major commitment to research at all phases of the 
patient’s journey with breast cancer. 

researCh foCus
• Management of patients at high risk.
• Early stage breast cancer.
• Locally advanced breast cancer.
• Metastatic breast cancer.
• Survivorship issues. 

researCh personneL

Assoc. Professor Michael Henderson, Chair of Breast Services.

head 
Assoc. Professor Michael 
Henderson (Surgical Oncology)

Deputy head 
Assoc. Professor Boon H Chua 
(Radiation Oncology)

medical oncologists 
Dr Prue Francis 
Dr Marisa Grossi 
Dr Ross Jennens 
Dr Linda Mileshkin 
Dr Gillian Mitchell 
Assoc. Professor Kelly Phillips

radiation oncologists 
Dr Michelle Bishop 
Dr Roslyn Drummond 
Dr Mary Dwyer 
Dr Chen Lui 
Assoc. Professor  
Michael McKay 
Dr Claire Phillips 

surgical oncologist 
Mr Stewart Hart 
Dr Christian Kenfield 
Ms Jane O’Brien 
Dr Cathie Poliness 
Assoc. Professor David 
Speakman 
Ms Melanie Walker

pathology 
Professor Stephen Fox 
Dr Stephen Lade 
Dr William Murray

radiologists 
Dr Robin Cassumbhoy 
Dr Kate Moodie

breast nurse coordinators 
Tina Griffiths 
Esther Yeoman

clinical psychologist 
Maria Ftanou

social worker 
Maree Ryan 

Data managers 
Angela Burman 
Jodi Lynch 
Ann-Marie Power

familial cancer 
Dr Gillian Mitchell 
Dr Yoland Antill 
Mary-Anne Young 
Lucinda Hossack 
Rebecca Doherty 
Linda Cicciarelli 
Mary Shanahan 
Kathryn Alsop 
Sarah Pratt
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A pilot study of 4-dimensional CT-based 
radiotherapy planning for left-sided  
breast cancer.  
[C. Bedi, B.H. Chua]

This prospective study aims to evaluate the role of 
4-dimensional CT-based radiotherapy planning and 
the potential use of respiratory gating in whole-
breast radiotherapy to improve radiation dose 
distribution in the target volume and reduce cardiac 
exposure to radiation. Patient recruitment is due to 
be completed in early 2008.

Does inverse-planned intensity modulated 
radiation therapy (IMRT) have a role in  
the treatment of patients with left-sided  
breast cancer?  
[A. Stille, B.H. Chua]

This radiation planning study aims to determine 
if inverse-planned IMRT improves on sparing the 
heart, lungs and contralateral breast when compared 
with the current Peter Mac standard of field-in-field 
whole-breast radiation therapy. The study is in 
progress.

Randomised Phase III Clinical Trials in  
Early Breast Cancer. 
–  BIG 02–98 (IBCSG 20–98) Adjuvant Taxotere 

Trial: Testing the effects of docetaxel in an 
anthracycline-based adjuvant chemotherapy 
program in node positive breast cancer, and 
determining optimal treatment strategy. 
Recruitment completed (2,887 patients entered 
1998–2001). Five-year analysis has been 
conducted, with follow-up continuing and 
additional analyses planned. 

–  IBCSG 24–02 (BIG 2–02) SOFT: Testing the 
treatment effect of ovarian function suppression 
on the relapse rate in women with hormone 
receptor-positive early breast cancer who remain 
premenopausal, and the role of an aromatase 
inhibitor plus ovarian suppression compared 
with tamoxifen. Recruitment currently >50% of 
planned 3,000 women.

–  IBCSG 25–02 (BIG 3–02) TEXT: Testing if 
exemestane (aromatase inhibitor) will reduce 
the relapse rate compared with tamoxifen in 
premenopausal women treated with ovarian 
function suppression for hormone receptor-
positive early breast cancer. Recruitment 
completed (2,039 women entered 2003–07) and 
follow-up continues.

Co-BIG1-98.  
[K.A. Phillips] 

This international study led from the Peter Mac 
Breast Service is examining the impact of adjuvant 
hormonal treatments on cognitive function in post-
menopausal women with early-stage breast cancer.

Co-SOFT.  
[K.A. Phillips] 

This international study led from the Peter Mac 

Breast Service is examining the impact of adjuvant 
hormonal treatments on cognitive function in pre-
menopausal women with early-stage breast cancer. 
It is funded by the NHMRC and US National 
Institutes of Health.

Efficacy of goserelin in preventing 
chemotherapy-induced menopause  
[K.A. Phillips]

The Australian, New Zealand and European 
components of this international study are led 
from the Peter Mac Breast Service. This study will 
determine whether a GnRH agonist given during 
adjuvant chemotherapy for breast cancer is effective 
in preventing chemotherapy induced menopause. 

Development and evaluation of a fertility-related 
decision aid for young women with early  
breast cancer.  
[K.A. Phillips]

This study is evaluating the usefulness of an 
information booklet and decision aid for young 
women with breast cancer who are trying to make 
treatment decisions in the setting of concerns about 
their future fertility.

Targeted chemotherapy for women with breast 
and ovarian cancer associated with germline 
BRCA1 and BRCA2 mutations  
[G Mitchell]

For details of this research, please see the Familial 
Cancer Centre report on page 84.

‘There is no decision for me’: A qualitative study 
examining the decision-making process for 
women offered predictive testing for the breast/
ovarian cancer predisposition genes BRCA1 and 
BRCA2  
[M.A. Young]

For details of this research, please see the Familial 
Cancer Centre report on page 84.

Prognosis in BRCA1 and BRCA2 Carriers With 
Breast Cancer  
[K.A. Phillips] 

The Australian component of this international 
study is led from Peter Mac and is funded by the 
US National Institutes of Health. The study aims 
to determine whether BRCA status independently 
affects breast cancer prognosis. 

kConFab clinical follow-up study.  
[K.A. Phillips] 

This study is led from Peter Mac and is a long-
term study designed to prospectively evaluate the 
impact of environmental modifiers on cancer risk in 
individuals from breast cancer families. For details, 
see page 36.

Tamoxifen and risk of contralateral breast cancer 
in BRCA1 and BRCA2 carriers [K.A. Phillips]

This international study led from Peter Mac is 
using data from three major international cohorts 

of BRCA mutation carriers to evaluate whether 
tamoxifen is an effective secondary prevention 
strategy in BRCA carriers.

IBIS II  
[K.A. Phillips]

This study is examining the role of aromatase 
inhibitors in breast cancer prevention.

Development and evaluation of a fertility-related 
decision aid for young women with early  
breast cancer  
[K.A. Phillips]

This study is evaluating the usefulness of an 
information booklet and decision aid for young 
women with breast cancer who are trying to make 
treatment decisions in the setting of concerns about 
their future fertility.

For further familial breast cancer research, see 
pages 82–3.

presentation highlights

Assoc. Professor Boon H. Chua 
–  Breast International Group Scientific Meeting, St 

Gallen, Switzerland, March 2007 (Speaker).

–  Breast International Group Scientific Meeting, 

Barcelona, Spain, September 2007 (Speaker).

–  RANZCR Annual Scientific Meeting, Melbourne, 

Vic, October 2007 (Invited Speaker).

–  Trans Tasman Radiation Oncology Group 

Meeting, Rotorua, New Zealand, April 2007 

(Speaker).

–  Trans Tasman Radiation Oncology Group 

Meeting, Melbourne, Vic, November 2007 

(Speaker).

Assoc. Professor Kelly Phillips 
–  Oral Presentation. Medical Oncology Group of 

Australia (MOGA), Melbourne, Vic, August  

2007 (Speaker).

–  Familial Cancer 2007: Research and Practice, 

Couran Cove, Qld, 2007 (Speaker, and Poster).

–  Royal Australian and New Zealand College 

of Radiologists (RANZCR), Melbourne, Vic, 

October 2007 (Speaker).

Assoc. Professor Michael J McKay 
–  Sydney South West Cancer Therapy Centre 

Interdisciplinary Oncology Seminar, Sydney, 

NSW, 2007 (Speaker).

–  Royal Australian and New Zealand College 

of Radiologists Radiobiology Examination 

Preparation Course, Brisbane, Qld, 2007  

(Invited Speaker).

Dr Prue Francis 
–  Scientific Meeting of the International Breast 

Cancer Study Group (IBCSG), St Gallen, 

Switzerland, March 2007 (Speaker). 

–  28th Medical Oncology Group Australia (MOGA) 

Annual Scientific Meeting, Melbourne, Vic, 

August 2007 (Invited Speaker).
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–  1st National Breast Cancer Conference for  

Young Australian Women Affected by Breast 

Cancer, Melbourne, Vic, December 2007  

(Invited Speaker).

Dr Gillian Mitchell 
–  5th International Symposium on the Intraductal 

Approach to Breast Cancer, Los Angles, USA, 

February 2007 (Invited Speaker).

–  Breast 2007, Sydney, NSW, March 2007  

(Invited Speaker).

–  Familial Cancer 2007: Research and Practice, 

Couran Cove, Qld, 2007 (Speaker and Poster).

Dr Yoland Antill 
–  American Society of Clinical Oncology, Annual 

Meeting, Chicago, USA, May 2007 (Poster).

–  ANZGOG, Noosa, Qld, March 2007  

(Invited Speaker).

–  Clinical Oncology Society of Australia, Adelaide, 

SA, November 2007 (Invited Speaker).

–  VCOG Gynaecological Cancers Symposium, 

Melbourne, Vic, November 2007 (Invited Speaker).

Lucinda Hossack 
–  Familial Cancer Research and Practice 

Conference, Couran Cove, Qld, September  

2007 (Speaker). 

–  The Melbourne 2007 General Practitioner 

Conference and Exhibition, Melbourne, Vic, 

November 2007 (Invited Speaker).

prizes anD awarDs

Assoc. Professor Kelly Phillips 
–  Familial Cancer 2007 Research and Practice 

Meeting, 2nd prize, Poster Award.

–  Cancer Council Victoria, Dr John Colebatch 

Clinical Research Fellowship.

Dr Linda Mileshkin 
–  Victorian Cancer Agency (VCA): A Supportive 

Care Fellowship

Dr Yoland Antill 
–  Doctor of Medicine, the University of Melbourne, 

August 2007.

Lucinda Hossack 
–  Victorian Travelling Fellowship: Department of 

Human Services and Victorian Quality Council, 

2006–08.

Kathryn Alsop 
–  Masters in Public Health, the University of 

Melbourne, December 2007.

Mary-Anne Young 
–  Masters of Health Sciences (Genetic 

Counselling), June 2007, the University  

of Melbourne.

grants anD funDing

–  Cancer Council Victoria, Dr John Colebatch 

Clinical Research Fellowship: $722,500, 

‘Reducing the Burden Of Breast Cancer’, 2006–10.

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $698,575, ‘kConFab 

Follow-Up Project: a prospective study of non-

genetic risk modifiers in women at high risk for 

breast cancer’, 2007–09.

–  NHMRC Project Grant: $286,750, ‘Cognitive 

effects of adding ovarian function suppression 

to adjuvant hormonal therapy in premenopausal 

breast cancer’, 2007–11.

–  NHMRC Project Grant: $410,250 ‘Statistical 

analyses of breast cancer risks for Australian 

BRCA1 and BRCA2 mutation carriers’, 2007–09.

–  NHMRC Project Grant: $1,145,775, 

‘Psychosocial predictors of developing breast 

cancer in women from high risk breast cancer 

families’, 2007–11.

–  Peter MacCallum Cancer Foundation: $25,000, 

‘Interpersonal therapy couple group for women 

with advanced breast cancer’, 2007–08.

–  VCA Supportive Care Fellowship: $258,671, 

‘Supporting patients with advanced lung 

and breast cancer and their family: making a 

difference’, 2007–09.

–  National Institutes of Health (USA): 

$US6,500,000 ‘Australian Breast Cancer Family 

Registry’, 2006–11. 

–  National Institutes of Health (USA): 

$US1,348,211 (Australian Component 

$US271,605), ‘Prognosis in BRCA1-associated 

Breast Cancer’, 2005–07.

–  National Breast Cancer Foundation Think Tank 

Grant: $10,000, ‘Breast Cancer Survivorship: A 

National Consortium to Advance Research and 

Practice’, 2007.

–  NHMRC Project Grant: $1,648,750, ‘A 

randomised Phase III study of radiation doses and 

fractionation schedules in non-low risk DCIS of 

the breast’, 2007–11.

–  NHMRC Project Grant: $150,000, ‘A multicentre 

feasibility study of accelerated partial breast 

irradiation using three-dimensional conformal 

radiation therapy for early breast cancer’, 2007–09.

–  NHMRC Project Grant: $738,250, ‘International 

randomised controlled trial to compare targeted 

intra-operative radiotherapy with conventional 

post-operative radiotherapy after conservative 

breast surgery for women with early stage breast 

cancer’, 2006–10.

–  NHMRC Project Grant: $434,000. ‘Clinical 

Radiosensitivity: Role of DNA repair’, 2006–08.

–  NHMRC Project Grant: $426,000, ‘Cohesin: Role 

in germ cell chromosomal segregation’, 2006–08.

–  NHMRC Project Grant: $273,625, ‘Tailored 

Treatments for Premenopausal Patients with 

Endocrine Responsive Breast Cancer’, 2005–07.

–  NHMRC Project Grant: $189,750, ‘Follow-up of 

women on a randomised clinical trial of adjuvant 

docetaxel and doxorubicin for node positive 

breast cancer’, 2005–07.

–  NHMRC Project Grant: $285,950, ‘Cognitive 

effects of adding ovarian function suppression 

to adjuvant hormonal therapy in premenopausal 

breast cancer’, 2007–11.

–  Jack and Robert Smorgon Families Foundation 

and the Victor Smorgon Foundation: $104,000, ‘A 

state demonstration pilot project for breast MRI 

screening of women at high genetic risk of breast 

cancer’, 2006–08. 

–  Department of Human Services, Victoria: 

$99,500, ‘BRCA1 and BRCA2 MLPA testing in 

Victorian families with familial breast/ovarian 

cancer’, 2007.

–  Department of Human Services, Victoria, 

New Technology Grant: $610,955, ‘Rapid 

determination of carrier status for breast cancer 

predisposition genes using high resolution 

melting point technology’, 2007–08. 

publications anD patents

Publications are listed at the end of the report and 

include references 5, 44, 35, 66, 76, 85, 89, 102, 107, 108, 112, 113, 154, 

169, 170, 179, 183, 188, 217, 221, 244, 256, 292.
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research overview

The Head and Neck Service is the largest in 

Australasia, managing 75% of Victoria’s head and 

neck cancer patient population. The service has a 

long and strong track record in multidisciplinary 

care, and a holistic approach to patient care. Our 

treatment recommendations are derived from 

evidence-based medicine and we pride ourselves 

on our state-of-the-art practice of head and neck 

cancer care.

The service has a huge commitment to clinical 

research and initiates relevant clinical studies 

through a process of actively maintaining our head 

and neck database on all new cancer patients and 

regularly reviewing our treatment results. The 

service is currently working to improve activity 

in translational research studies and allied health 

research activities.

2007 research achievements

Phase III study of tirapazamine, cisplatin and 
radiation, versus cisplatin and radiation, for 
advanced squamous cell carcinoma of the head 
and neck: TROG 02.02.

[Professor Lester J. Peters and Assoc. Professor 

Danny Rischin]

This international study randomised patients with 

locally advanced head and neck cancer to either 

the standard of care treatment arm (radiotherapy 

with cisplatin in weeks 1, 4 and 7) or to a new 

treatment combination of the same radiotherapy, a 

lower dose of cisplatin combined with a novel agent 

tirapazamine (a cytotoxic drug activated by hypoxic 

cancer cells). 861 patients were accrued between 

2002 and 2005 from 89 centres in 16 countries. The 

results will be presented at ASCO 2008 by Assoc. 

Professor Danny Rischin in a late breaking abstract 

in the Head and Neck oral session

heaD anD neCk
The Head and Neck Service has a strong commitment to clinical  
research, with the belief that good clinical research underpins excellence  
in patient care. 

researCh foCus
•  Improving clinical outcomes for head and neck (HandN) cancer patients.
•  Investigating novel head and neck cancer treatments with a focus  

on hypoxia.
•  Minimising treatment side-effects with a focus on Intensity-Modulated 

Radiation Therapy (IMRT).

researCh personneL
head 
Assoc. Professor June Corry 
(Radiation Oncology)

medical oncologists 
Assoc. Professor  
Danny Rischin 
Dr Ben Solomon

radiation oncologists 
Professor Lester Peters 
Dr Margaret Chua 
Dr Andrew Coleman 
Dr Leta D’Costa 
Dr Michael Ng 

surgical oncologists 
Professor Andrew Sizeland 
Mr Felix Behan 
Mr Stephen Kleid 
Mr David Wiesenfeld

Dental oncologist 
Dr John O’Grady

palliative care 
Dr Simon Wein

radiation therapist 
Ms Sue Walsham

speech pathologists 
Ms Louise Dobbie

nurse manager 
Mrs Karen Camillo

nurse coordinators 
Ms Robyn Lister 
Ms Wendy Poon

nutritionist 
Ms Jenelle Loeliger

social worker 
Ms Rebecca McMillan

Assoc. Professor Danny Rischin, Medical Oncologist

Clinical Trials and Multidisciplinary Care Head and Neck
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Gemcitabine and carboplatin induction 
chemotherapy followed by concurrent  
cisplatin and IMRT for locally advanced 
nasopharyngeal carcinoma. 

[Assoc. Professor Danny Rischin, and Assoc. 

Professor June Corry]

This Phase II study aims to maintain our excellent 

treatment results in this uncommon cancer while 

reducing the late toxicity of treatment. Specifically 

the induction chemotherapy regimen has been 

altered to include a new drug in this disease 

(Gemcitabine) and carboplatin, to reduce the 

ototoxicity which was significant in our previous 

induction chemotherapy regimen. The use of IMRT 

is expected to significantly reduce the severity of 

xerostomia (chronic dry mouth). This study will 

complete accrual this year.

Post-operative concurrent chemo-radiotherpay 
versus post-operative radiotherapy in high-risk 
cutaneous squamous cell carcinoma of the head 
and neck (POST study). 

[Assoc. Professor Sandro Porceddu, Co PI Assoc. 

Professor Danny Rischin]

The aim of this study is to see if the addition of 

chemotherapy (weekly carboplatin) adds to the 

efficacy of post-operative radiotherapy alone to 

improve loco-regional control and disease free and 

overall survival. This is a multi-centre study under 

the auspices of Trans Tasman Radiation Oncology 

Group (TROG). The aim is to accrue a total of 265 

patients. The study is underway and accruing well, 

with expected completion of patient accrual in 2009.

A Phase I/II study of cetuximab, carboplatin and 
radiotherapy for patients with Locally Advanced 
Head and Neck Cancer (LAHNC). TROG 07.04.

[Assoc. Professor June Corry and Assoc. Professor 

Danny Rischin]

There is currently no standard treatment for patients 

with locally advanced head and neck cancer 

(LAHNC) who are medically unfit for cisplatin 

chemoradiation. The aim of this study is to assess 

the safety and feasibility of combining radiotherapy 

and carboplatin (chemotherapy) with a new drug 

called cetuximab in patients with LAHNC. If this 

regimen is proven to be safe and feasible, it will 

provide evidence for a randomised Phase III study 

comparing it with a carboplatin-containing regimen 

without cetuximab, e.g. the GORTEC regimen. This 

study has just begun patient accrual.

presentation highlights

Assoc. Professor June Corry 
–  International Academy of Oral Oncology, 

Amsterdam, Netherlands, May 2007 (Speaker).

–  The first Multidisciplinary Head and Neck Cancer 

Symposium run by ASTRO, ASCO and AHNS, 

Palm Springs, USA, January 2007 (Moderator).

–  East-West Nasopharynx cancer symposium, 

Brisbane, Qld, July 2007 (Moderator).

–  COSA 34th ASM, Adelaide, SA, November 2007 

(Invited Speaker).

–  RANZCR ASM, Melbourne, Vic, October 2007 

(Invited Speaker).

–  ANZHNS ASM, Brisbane, Qld, July 2007  

(Invited Speaker).

Assoc. Professor Danny Rischin 
–  The first Multidisciplinary Head and Neck Cancer 

Symposium run by ASTRO, ASCO and AHNS, 

Palm Springs, January 2007 (Moderator). 

–  The first Multidisciplinary Head and Neck Cancer 

Symposium run by ASTRO, ASCO and AHNS, 

Palm Springs, USA, January 2007  

(Invited Speaker).

–  ANZHNS ASM, Brisbane, Qld, July 2007  

(Invited Speaker).

Professor Lester J. Peters 
–  The first Multidisciplinary Head and Neck Cancer 

Symposium run by ASTRO, ASCO and AHNS, 

Palm Springs, USA, January 2007 (Invited 

Speaker Plenary Session).

–  ANZHNS ASM, Brisbane, Qld, July 2007  

(Invited Speaker). 

grants anD funDing

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $500,125, ‘Predictive 

significance of tumour hypoxia in patients with 

head and neck cancer treated on a randomised 

trial’, 2006–08.

–  NIH Grant: $US1,970,346, ‘Defining Molecular 

Markers for Tumour Hypoxia’, 2006–11. 

–  Cancer Council Multi-state Grant: $150,000, 

‘Post-operative concurrent chemo-radiotherapy 

versus post-operative radiotherapy in high-risk 

cutaneous squamous cell carcinoma of the head 

and neck’, 2006–08. 

–  Queensland Smart State Grant: $324,000, ‘Post-

operative concurrent chemo-radiotherapy versus 

post-operative radiotherapy in high-risk cutaneous 

squamous cell carcinoma of the head and neck’, 

2006–11.

–  Beyond Blue: $90,000, ‘An investigation of levels 

of psychological distress (depression and anxiety) 

and unmet needs amongst people diagnosed with 

head and neck cancer’, 2007–09.

–  Merck: $350,000, ‘A Phase I/II study of 

cetuximab, carboplatin and radiotherapy for 

patients with Locally Advanced Head and Neck 

Cancer (LAHNC). TROG 07.04’, 2007–11. 

publications anD patents

Publications are listed at the end of the report and 

include references 40, 91, 230, 301.

Figure 2: The FDG-PET scan (top) and the 
FMISO scan (lower) together tell us the left 
lymph node cancer is hypoxic but the central 
piriform cancer is not.

Figure 1: Intensity Modulated Radiotherapy (IMRT) for 
Nasopharynx cancer – better delivery of radiation dose to  
the tumour with sparing of critical organs.
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research overview

The research activities of the lung service can  

be grouped according to the following themes.

Prognostic factors. 
Molecular predictors of patterns of relapse and 

of long-term survival in radiation hypersensitive 

individuals; significance of EPO receptors on  

lung cancer cells; influence of tumour volume  

on survival. 

Innovative surgical techniques. 
VATS lobectomy.

Combined chemo-radiotherapy. 
Combination with biological agents.

Molecular imaging. 
Novel tracers to detect hypoxia (FAZA) and  

tumour proliferation during treatment (FLT).

Radiotherapy technical studies. 
Hybrid CT/PET assisted treatment planning; 

monitoring tumour motion; 4D CT for treatment 

planning and monitoring changes during treatment.

Palliation. 
Brain irradiation (QUARTZ trial). 

Chemotherapy for advanced disease. 
Phase I and II agents; participation in international 

Phase III trials.

Psychosocial research. 
Randomised trial of providing patients with 

pre-treatment information; identification of 

unmet patient needs; smoking cessation; patient 

preferences for follow-up after treatment. 

2007 research achievements

Assoc. Professor David Ball is a member of the 

Staging Committee of the International Association 

for the Study of Lung Cancer, which prepared 

the recommendations for the 2009 revision of 

the TNM staging system for lung cancer. These 

recommendations, based on analysis of the 

survival outcomes in an international database of 

over 100,000 cases, were published in a series of 

articles in the Journal of Thoracic Oncology [e.g. 

Rami-Porta R., Ball D., Crowley J., Giroux D., Jett 

J., Travis W.D., Tsuboi M., Vallieres E., Goldstraw 

P. The IASLC Lung Cancer Staging Project: 

proposals for the revision of the T descriptors in 

the forthcoming (seventh) edition of the TNM 

classification for lung cancer. J. Thorac Oncol 

2007 2:593–602.] This is the largest project ever 

undertaken in order to provide an evidence-based 

foundation for a TNM revision of any tumour site.

Two prospective trials, conducted under the 

auspices of the Trans Tasman Radiation Oncology 

Group (TROG) and which had significant Peter Mac 

input, completed accrual during the year.

The first of these, TROG 9905, was a prospective 

observational study designed to determine the 

prognostic influence of tumour volume in patients 

with non-small cell lung cancer treated by non-

surgical means. It accrued a total of 531 patients, 

and will be analysed late in 2008. The second 

trial, TROG 0307, was a randomised phase II 

study of two different chemo-radiation regimens 

for palliation of patients with locally advanced 

or oligometastatic non-small cell lung cancer 

unsuitable for radical treatment. It accrued 80 

patients and will be analysed in late 2008.

LunG
The Peter Mac Lung Service promotes and facilitates clinical, translational 
and supportive care research directed at improving outcomes for patients 
with lung cancer and other thoracic malignancies.

researCh foCus
•  Molecular imaging and prognostic factors.
•  Development of novel therapies for NSCLC.
•  Symptom palliation.
•  Psychosocial research.

researCh personneL
chair, lung services 
Assoc. Professor David Ball  
(Radiation Oncology)

medical oncologists 
Dr Michael Michael 
Dr Linda Mileshkin 
Dr Benjamin Solomon

psychosocial 
Dr Penny Schofield

radiation oncologists 
Assoc. Professor Michael 
MacManus 
Dr Nikki Plumridge 
Dr Greg Wheeler 
Dr Andrew Wirth

radiation oncology fellow 
Dr Marie-Pierre Campeau

radiation therapist 
Sarah Everitt

thoracic surgeons 
Mr Naveed Alam 
Mr Phillip Antippa 
Mr Gavin Wright

respiratory 
Dr Louis Irving 
Dr Renee Manser

nurse coordinator 
Mary Duffy

M
ar

ia
 F

ta
no

u

M
ar

y 
Du

ffy

An
ge

la
 B

ur
m

an

Vi
rg

in
ia

 Tu
ck

we
ll

Da
vi

d 
Ba

ll

De
ni

se
 B

eo
vi

ch

Ga
vi

n 
W

rig
ht

Ro
d 

Hi
ck

s

An
dr

ew
 W

irt
h

Ro
bi

n 
Ca

ss
um

bh
oy

Re
ne

e 
M

an
se

r

Lo
u 

Irv
in

g

Ph
ill

ip
 A

nt
ip

pa

Ni
kk

i P
lu

m
rid

ge

Ts
ie

n 
Fu

a

M
ar

ia
nn

e 
Hu

nd
lin

g

M
ar

ie
-P

ie
rre

 C
am

pe
au

Ri
ch

ar
d 

Fi
sh

er

Be
n 

So
lo

m
on

Li
nd

a 
M

ile
sh

kin



105

A prospective study to investigate the impact 
of serial 18F-FDG and 18F-FLT PET scans on 
the radiation therapy treatment of patients with 
non-small cell lung cancer.

[Sarah Everitt, Michael Mac Manus, David Ball, 

Tomas Kron, Rod Hicks, David Binns, Tania Walter, 

Michal Schneider-Kolsky, Alan Herschtal,  

Mike Sproston]

This multidisciplinary translational research 

program aims to provide proof-of-principle that 

nuclear medicine provides a method for assessing 

tumour response to radiation therapy (RT). 

We hypothesise that by imaging patients using 

a combined Positron Emission Tomography/

Computed Tomography (PET/CT) scanner 

during their course of treatment, we will be 

able to study cellular, molecular and anatomical 

changes in tumours and normal surrounding 

structures and translate these findings to enhance 

the quality of care provided to our patients. Two 

radiopharmaceuticals will be used to gain this 

information: a novel tracer 18F-3-deoxy-3-

fluoro-l-thymidine (18F-FLT) that detects cellular 

proliferation; and 18F-fluoro-2-deoxy-d-glucose 

(18F-FDG), which is routinely used in clinical 

practice and detects cellular metabolic activity. The 

primary objectives of this study are to determine 

if the anatomical and physiological characteristics 

of lung tumours change during a course of curative 

radiation therapy, as detected by 18F-FDG and 

18F-FLT PET/CT scans; how these parameters affect 

the planning and delivery of RT; and if individual 

responses to treatment, as observed by serial scans, 

are associated with long-term patient outcomes. 

Our initial feasibility study, which began in 2007, 

confirmed that uptake of the novel tracer 18F-FLT 

could be observed in patients during treatment. 

Scans of the first patient enrolled revealed that, after 

a single 2 Gy fraction of a planned 30 fractions, 

there was a marked flare of 18F-FLT uptake in 

the tumour and a marked decrease in uptake in 

bone marrow in the treatment volume. After 10 

Gy there was a marked reduction in 18F-FLT 

uptake in the tumour and no 18F-FLT uptake in 

the irradiated bone marrow. The striking images 

illustrate the different biological responses of 

epithelial cancers and highly radiosensitive normal 

tissues and suggest that 18F-FLT-PET/CT imaging 

during therapy may have an important role to 

play in developing response adapted radiotherapy 

for individual tumours and hence improving the 

management and survival of patients. Based on 

results of the feasibility study we will now conduct 

the main study using both 18F-FDG and 18F-FLT 

PET/CT during treatment.

Psychosocial research.

In conjunction with the supportive care research 

group, several projects are ongoing which aim to 

improve the supportive care of patients with lung 

cancer. These include:

–  A cohort study of patients with potentially curable 

cancer enrolled in a smoking cessation program 

[L. Mileshkin, I. Plueckhahn, A. Hatton.]

–  A program to develop a model of improved peer 

support for patients with lung cancer  

[L. Mileshkin, M. Jefford, A. Hatton, M. Duffy.]

–  A patient survey to determine patient preferences 

and expectations for follow-up following 

treatment for lung cancer  

[M. Duffy.]

–  A program to develop improved audiovisual and 

web-based resources for patients with lung cancer 

and their carers  

[L. Mileshkin, A. Hatton.]

–  A randomised controlled trial of a novel 

psychosocial intervention to address the unmet 

needs of patients with lung cancer  

[P. Schofield.]

–  Supportive care screening tool results from 

patients with lung cancer.  

[L. Mileshkin, M. Duffy.]

presentation highlights

Dr Ben Solomon 
–  American Society for Clinical Oncology (ASCO) 

Annual Meeting, Los Angeles, USA (Speaker).

Dr Linda Mileshkin 
–  12th World Conference on Lung Cancer, Seoul, 

Korea, September 2007 (Speaker).

Assoc. Professor Michael MacManus 
–  12th World Lung Cancer Conference, Seoul, 

Korea, September 2007 (Invited Speaker).

–  International Cancer Imaging Society Annual 

Meeting, Brugge, Belgium, October, 2007 

(Invited Speaker).

–  American Society for Therapeutic Radiology and 

Oncology (ASTRO) 49th Annual Meeting, Los 

Angeles, USA, October 2007 (Poster).

Assoc. Professor David Ball 
–  12th World Conference on Lung Cancer, Seoul, 

Korea, September 2007 (Poster).

–  58th Annual Scientific Meeting of the Royal 

Australia and New Zealand College of 

Radiologists, Melbourne Vic, October  

2007 (Speaker).

Dr Michael Michael 
–  AACR-NCI-EORTC 19th International 

Conference on Molecular Targets and Cancer 

Therapeutics, San Francisco, USA, October  

2007 (Poster).

Mr Gavin Wright 
–  Royal Australian and New Zealand College of 

Radiology, Melbourne, Vic, 2007 (Speaker).

–  Australian Lung Cancer Trials Group Meeting, 

COSA, Adelaide, SA, 2007 (Speaker).

–  Improving Outcomes in the Management of Lung 

Cancer: An International Forum, Gold Coast,  

Qld, 2007 (Speaker).

–  Royal Australasian College of Surgeons Annual 

Scientific Congress, Christchurch, NZ, 2007 

(Speaker).

–  12th World Lung Cancer Conference, Seoul, 

Korea, September 2007 (Speaker).

–  Guangdong Conference on Lung Cancer, 

Guangzhou, China, 2007 (Speaker).

prizes anD awarDs

Dr Linda Mileshkin 
–  Victorian Cancer Agency (VCA): A Supportive 

Care Fellowship

Mr Gavin Wright 
–  Peter MacCallum Cancer Centre Foundation Grant

Dr Ben Solomon

–  Peter MacCallum Cancer Centre Foundation 

New Investigators Grant

Sarah Everitt 
–  Australian Institute of Radiography: Research 

Scholarship

grants anD funDing

–  VCA Supportive Care Fellowship: $258,671, 

‘Supporting patients with advanced lung 

and breast cancer and their family: making a 

difference’, 2007–09.

–  Cancer Australia: $40,000, ‘Patients with lung 

cancer and their carers – supporting through novel 

information models’, 2008–09.

–  Victorian Cancer Agency Tumour Stream 

Research Grant: $250,000, ‘Supportive Care 

Fellowship-Supporting the patients with advanced 

lung and breast cancer and their family: making a 

difference’, 2007–09.

–  Peter MacCallum Cancer Centre Foundation 

Grant: $100,000, 2007.

–  Australasian Society of Cardiac and Thoracic 

Surgeons: $10,000, 2007.

–  Peter MacCallum Cancer Centre Foundation  

New Investigators Grant: $25,000, ‘Enhancing  

the effects of radiation therapy with 

novelinhibitors of P13 Kinase’, 2007.

–  Sylvia and Charles Viertel Clinical Investigator’s 

award: $60,000, ‘Proteomic profiling of tumour 

interstitial fluid in Non-small cell lung  

cancer’, 2008.

–  Victorian Cancer Agency Tumour Stream 

Research Grant: $250,000, 2007–09.

–  Australian Institute of Radiography: $3,000, 

Research Scholarship, 2007.

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $63,000, Palliative Care 

Priority Driven Research Grant, ‘QUARTZ – 

Quality of life after radiotherapy and/or steroids’, 

2007–09.

publications anD patents

Publications are listed at the end of the report and 

include references 7, 8, 25, 41, 80, 114, 124, 163, 176, 177, 178, 179, 191, 

201, 224, 238, 253, 273, 280, 319.

Figure 1: Serial images demonstrating the 
distribution of 18F-FLT-PET in patient A at three 
time-points; baseline before commencement  
of therapy (top row), 20 h post first treatment  
(2 Gy) (middle row) and 72 h post fifth treatment 
(10 Gy) (bottom row). Red arrows in the 
right-hand column denote the upper and lower 
boundaries of the radiation fields. T, Tumour;  
BM, Bone marrow; L, Liver.
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research overview

The Gastrointestinal (GI) Service aims to 

provide a national focus for cutting-edge clinical 

research in both upper and lower gastrointestinal 

tract cancers. The major focus, reflective of our 

referral base and expertise, has been particularly 

based on oesophageal, gastric and rectal cancers, 

Barrett’s oesophagus and increasingly colon 

cancer. The service has led the field both locally 

and internationally through the development of 

novel chemo-radiotherapy regimens for these 

malignancies as well as pancreatic and anal 

cancers. It has also taken the lead in the evaluation 

of intra-operative radiation therapy for locally 

advanced rectal cancer. These innovations are 

now being evaluated further through the national 

cooperative trials groups, including the Australian 

Gastrointestinal Tumour Trials Group (AGITG) 

and the Trans-Tasman Radiation Oncology Group 

(TROG), with the GI Service clinicians leading 

these studies. The service has also contributed to 

other therapeutic trials through the AGITG and 

TROG as well as pharmaceutical companies which 

have focused on colon cancer, gastrointestinal 

stromal tumours, oesophageal, rectal and pancreatic 

cancers. The clinical research program has been 

strongly reinforced by parallel translational studies 

in oesophageal and gastric cancers, formulated to 

develop biomarkers of response and to enable the 

individualisation of therapy. The research program 

has been further supported by the evaluation of 

functional imaging in disease staging, radiation 

treatment planning and treatment response 

assessment. Studies in Supportive Care have also 

begun, to explore the psychological and information 

needs of our patients. 

2007 research achievements

The GI Service clinical research program continues 

to focus on the following areas.

Oesophageal cancer. 
The GI Service has a particular interest in 

oesophageal cancer, and a number of clinical trials 

are being conducted and research is being undertaken 

into the concept of profiling of tumours to allow 

for the choice of the most effective treatment. The 

oesophago-gastric database provides a resource in 

understanding patient outcomes and the interaction 

involved in multidisciplinary management of gastro-

oesophageal cancer. The group has also focused on 

the evaluation of novel chemo-radiotherapy regimens 

for localised disease and their further development in 

randomised trials through the cooperative groups.

Barrett’s oesophagus. 
The genetic analysis of patients with a family history 

of gastro-oesophageal reflux in Barrett’s oesophagus 

and adenocarcinoma continues with its ongoing 

surveillance program and continuing studies in gene 

expression using microarray.

Gastric cancer. 
The development of chemo-radiotherapy regimens 

for patients with high-risk resected gastric cancer 

in order to reduce the risk of local recurrence and 

improvement of overall survival. The group has 

also developed an international reputation for the 

development of cutting-edge radiation planning 

techniques for the treatment of resected gastric 

cancer which has been taken up by overseas 

groups. The focus is also supported by a highly 

GastrointestinaL
The Gastrointestinal Service is a multidisciplinary therapeutic program for 
patients with upper and lower gastrointestinal cancers whose research 
focus is directed, from the institutional to international level, towards the 
evaluation of new therapeutic strategies to provide optimal individualised 
care for our patients.

researCh foCus
• Understanding the biological and genetic nature of: 
 – Oesophageal, gastric and rectal tumours
 – Barrett’s oesophagus
 – Rectal cancer.

• Intra-operative radiation therapy for rectal cancer.

researCh personneL
chair, gi services 
Dr Michael Michael  
(Medical Oncology)

medical oncologists 
Professor John Zalcberg OAM 
Dr Michael Jefford 
Dr Alan Zimet 

surgical oncologists 
Colorectal  
Mr Alexander Heriot 
Mr Craig Lynch 
Assoc. Professor John Mackay  
Upper GI 
Mr Naveed Alam 
Professor Bruce Mann 
Professor Robert Thomas, 
OAM 
Hepatobiliary 
Mr Simon Banting 
Mr Ben Thomson 
 

radiation oncologists 
Assoc. Professor Trevor 
Leong  
Assoc. Professor Sam Ngan 
Dr Julie Chu 
Dr Sarat Chander

nurse coordinator 
Meg Rogers

senior research fellow 
Assoc. Professor Wayne 
Phillips

Quality and research 
coordinator 
Jodi Lynch

Professor Robert Thomas OAM, Director of Division of Surgical Oncology.
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regarded translational research program that aims to 

characterise the heterogeneous biological behaviour 

of this malignancy. 

Rectal cancer. 
Peter Mac has a particular expertise in the 

management of rectal cancer. The group had 

developed novel chemo-radiotherapy regimens for 

patients with locally advanced and metastatic disease. 

The group is also focused on the evaluation of intra-

operative radiation therapy and the development of 

translational studies in rectal cancer.

Functional imaging. 
The evaluation of both PET and MRI for the 

assessment of response to chemo-radiotherapy in 

oesophageal, anal and rectal cancers. PET has also 

been utilised for the optimisation of radiation therapy 

planning for oesophageal cancer.

Completion of the randomised Phase III trial 
of short course radiotherapy versus long course 
chemo-radiotherapy in patients with resectable 
rectal cancer. 

The trial was designed and led by Assoc. Professor 

Sam Ngan, of the GI Service, run through the 

AGITG and TROG and supported by a NHMRC 

project grant. The trial arms represent two accepted 

modes of preoperative therapy that until now 

have not been directly compared in a randomised 

Phase III trial. The trial recruited more than 300 

patients across several sites in Australasia. It thus 

represents the largest rectal cancer study completed 

in the region. The initial toxicity results have been 

presented at international oncology meetings. Its 

final results, in term of local recurrence, survival 

parameters and quality of life are eagerly awaited 

by the international GI oncology community as they 

have the potential to make a significant change to 

the management of this disease. 

The completion of the TROG Phase II trial of 
a novel post-operative chemo-radiotherapy in 
patients with resected high-risk gastric cancer.

Designed and led by Assoc. Professor Trevor 

Leong, of the GI Service. The interim trial results 

have been presented internationally and have led 

to the subsequent development of a Phase III 

trial through the AGITG/TROG and possibly the 

National Cancer Institute of Canada. The latter will 

compare pre-operative chemo-radiotherapy with 

chemotherapy for patients with high risk gastric 

cancer. It hence potentially represents a major step 

forward in the treatment of operable gastric cancer. 

The development of randomised Phase II 
trial of Docetaxel + Cisplatin +/- Cetuximab 
with radiotherapy in patients with resectable 
oesophageal cancer. 

The trial is being led by Dr Michael Michael of 

the GI Service and was based on the promising 

results of a Phase I trial of the same chemotherapy 

backbone developed at Peter Mac. The trial will be 

run throughout several sites in Australia under the 

auspices of the AGITG and TROG. 

presentation highlights

Mr Alexander Heriot 
–  American Society of Colorectal Surgeons: St 

Louis, USA, June 2007 (Invited Speaker) 

–  ACPGBI, Glasgow, Scotland, July 2007  

(Invited Speaker).

–  Royal Australian College of Surgeons Annual 

Scientific Congress, Christchurch, New Zealand, 

May 2007 (Invited Speaker).

Mr Craig Lynch 
–  Colorectal Cancer – A Multidisciplinary Approach. 

Peter MacCallum Cancer Centre, Melbourne, Vic, 

March 2007 (Invited Speaker).

–  Royal Australian College of Surgeons Annual 

Scientific Congress, Christchurch, New Zealand, 

May 2007 (Invited Speaker).

Dr Michael Michael 
–  ECCO 14: the 14th European Cancer Conference, 

Barcelona, Spain, July 2007 (Poster).

–  American Association of Pharmaceutical Sciences 

Workshop on Drug Transports in DME: From the 

Bench to the Bedside: Bethesda, MA, USA, March 

2007 (Invited Speaker).

–  Grand Rounds, Princess Margaret Hospital/Ontario 

Cancer Centre, Toronto, Canada, Dept of Medicine, 

June 2007 (Invited Speaker).

–  Scientific Meeting of the Australasian Gastro-

intestinal Trials Group, Melbourne, Vic, October 

2007 (Invited Speaker).

–  ASEAN Federation of Endocrine Societies Annual 

Scientific Meeting, Kuala Lumpur, Malaysia, 

December 2007 (Invited Speaker).

–  American Society of Clinical Oncology (ASCO) 

Annual Meeting, Chicago, USA, June 2007 

(Poster).

–  AACR-NCI-EORTC 19th International Conference 

on Molecular Targets and Cancer Therapeutics, San 

Francisco, USA, October 2007 (Poster).

–  ASCO GI Symposium, Orlando, Florida, January 

2007 (Poster).

–  American Society of Clinical Oncology Annual 

Meeting Chicago, USA, 2007 (Poster).

–  9th World Congress on Gastrointestinal Cancer, 

Barcelona, Spain, June 2007 (Poster).

Assoc. Professor Sam Ngan 
–  ECCO 14: the 14th European Cancer Conference, 

Barcelona, Spain, July 2007 (Invited Speaker).

–  Colorectal Cancer – A Multidisciplinary Approach. 

Peter MacCallum Cancer Centre, Melbourne, Vic, 

March 2007 (Invited Speaker).

–  Trans-Tasman Radiation Oncology Group (TROG) 

19th Annual Meeting, Rotorua, New Zealand, April 

2007 (Invited Speaker).

Assoc. Professor Trevor Leong 
–  American Society for Therapeutic Radiology 

and Oncology, Los Angeles, USA, October 2007 

(Invited Speaker).

–  Scientific Meeting of the Australasian Gastro-

intestinal Trials Group, Melbourne, Vic, October 

2007 (Invited Speaker).

Dr Michael Jefford 
–  ECCO 14: the 14th European Cancer Conference, 

Barcelona, Spain, July 2007 (Poster).

–  World Congress of Psycho-Oncology, London, UK, 

September 2007 (Poster).

–  American Society of Clinical Oncology Annual 

Meeting, Chicago, USA, May 2007 (Poster).

–  Clinical Oncological Society of Australia Annual 

Scientific Meeting, Adelaide, SA, November 2007 

(Invited Speaker).

–  Australian Gastro-Intestinal Trials Group Annual 

Scientific Meeting, Melbourne, Vic, October 2007 

(Workshop Chair).

Professor Robert Thomas 
–  Colorectal Cancer Conference: A Multidisciplinary 

Approach, Melbourne, Vic, March 2007 (Session 

Chair and Speaker).

–  Annual Scientific Congress, Royal Australasian 

College of Surgeons, Christchurch, New Zealand, 

May 2007 (Session Chair and Award Recipient).

–  Clinical Oncology Society of Australia (COSA) 

Annual Scientific Meeting, Adelaide, SA, 

November 2007 (Invited Speaker).

Professor John Zalcberg 
–  Amgen Oncology Forum, Sydney, NSW, 2007 

(ASCO GI – Review).

–  Lancet Asia Medical Forum, Singapore, May 2007 

(Invited Speaker).

–  World GI Congress, Barcelona, Spain, June 2007 

(Invited Speaker).

prizes anD awarDs

Professor Robert Thomas 
–  Excellence in Surgery, RACS, 2007.

grants anD funDing

–  Commonwealth Department of Health and Aging 

Strengthening Cancer Care Grant: $40,000, 2007.

–  Beyond Blue: $96,288. ‘A nurse-assisted screening 

and referral program for depression among 

survivors of cancer: a pilot study’, 2007–08.

publications anD patents

Publications are listed at the end of the report and 

include references 62, 63, 74, 95, 101, 106, 117, 120, 121, 130, 135, 155, 159, 

165, 173, 191, 205, 222, 279, 285, 286, 291, 295.
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research overview

The Sarcoma unit, run in conjunction with St 

Vincent’s Hospital, Melbourne, is the largest 

musculoskeletal oncology service in Australia. 

300 new patients per year with bone or soft tissue 

tumours receive the benefits of a cross-campus 

multidisciplinary approach to care. The Sarcoma 

Service undertakes an active program of basic, 

translational and clinical research. The basic 

research activities of the group are driven from 

the laboratories of Professor Peter Choong at St 

Vincent’s Hospital, and the Sarcoma Genomics and 

Genetics Laboratory at Peter Mac under Assoc. 

Professor David Thomas. These groups focus on the 

identification of basic and translational aspects of 

osteosarcoma and liposarcoma, as well as a broad-

based molecular profiling program in sarcomas in 

general. The unit also undertakes clinical research, 

with four clinical studies underway during 2007. 

These studies include leadership of an innovative 

Phase II international multi-institutional study in 

giant cell tumour of bone, an hypoxic imaging 

study in soft-tissue sarcoma, and an analysis of 

outcomes in adolescent and young adult sarcomas 

in Australia. Finally, the unit has taken a national 

leadership role in establishing the Australian 

Sarcoma Study Group, led by Assoc. Professor 

David Thomas. The ASSG is a national cooperative 

research group aiming to facilitate access of 

Australians to the latest and best treatments  

through translational and clinical research.

2007 research achievements

Osteosarcoma growth and metastasis.

Research by the Choong group explores the 

regulation of osteosarcoma growth and metastasis. 

Using in vitro and in vivo techniques, the Choong 

group aims to identify important steps in the 

metastatic cascade that may be vulnerable to novel 

therapy. Milestones in recent research from the 

Choong lab include:

–  Identification of pigment epithelium derived factor 

(PEDF), the most potent anti-angiogenic known,  

as an inhibitor of growth, invasion and metastases 

of osteosarcoma in an experimental model. 

–  Development of a translational model for the use 

of PEDF for osteosarcoma treatment that focuses 

on specific segments of the PEDF molecule.

–  Development of a vehicle for delivery of PEDF and 

its derivative segments to primary and metastatic 

osteosarcoma using nanoparticle technology.

–  Identifying up-stream gene signalling (c-jun, 

c-fos) as targets for osteosarcoma control.

Molecular basis and treatment of bone and soft-
tissue sarcoma.

Assoc. Professor David Thomas is head of the 

Sarcoma Genomics and Genetics Laboratory at 

Peter Mac, as well as director of the  

onTrac@PeterMac Adolescent and Young Adult 

(AYA) cancer service. The Thomas research group 

is studying the molecular switches that propel 

bone and soft tissue cells down the pathway of 

sarCoMa
The Sarcoma unit provides access to the latest and best treatments through 
an active clinical trials program, and supports basic and translational 
research programs in osteosarcoma and liposarcoma, as well as 
adolescent and young adult cancer.

researCh foCus
The focus of the Sarcoma Service in clinical research is to develop a 
leadership role nationally and internationally in the development of a vibrant, 
innovative clinical research program based on basic and translational 
science. We have active research into:

• Osteosarcoma.
• Liposarcoma.
• Adolescent and young adult cancers.
• Clinical trials of targeted therapeutics.

researCh personneL
chair 
Professor Peter Choong 

consultants 
Assoc. Professor Guy Toner 
Assoc. Professor Sam Ngan 

Mr Gerard Powell 
Assoc. Professor David 
Thomas 
Dr Jayesh Desai 
Dr Sarat Chander 
Dr Julie Chu

fellows 
Dr Ken Khamly 
Dr Hannes Rudiger

nurse consultant 
Marianne Griffin

Assoc. Professor David Thomas, Medical Oncologist, head of the Sarcoma Genomics and 
Genetics Laboratory, and Director of the onTrac@Peter Mac service.
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cancer formation. These vital studies give us a 

better understanding of the physiological processes 

that not only maintain cell normality in bone and 

soft tissue but also the possible derangement that 

precedes the change to cancer. Recent highlights 

of research from Dr Thomas’s lab include the 

identification and characterisation of a novel tumour 

suppressor gene in osteosarcoma, Wif1.

Clinical research is also an important part of 

the sarcoma program. The focus of the group 

to date has been to analyse the efficacy of the 

current treatment programs for bone and soft 

tissue sarcomas. These analyses have taken a 

multidisciplinary approach with equal focus on 

diagnostic (pathology and medical imaging) 

and therapeutic (surgical, medical and radiation 

oncology) modalities. Highlights from our clinical 

research program include:

–  Demonstrating that outcomes for male patients 

with osteosarcoma and Ewings sarcoma are 

significantly worse than for females, and that this 

may be due to pharmacologic differences between 

males and females post puberty

–  Principle investigator on a study of a novel 

molecularly targeted therapy in giant cell tumour 

of bone

–  A world-first investigator-initiated study of 

angiogenesis and hypoxia in soft-tissue sarcoma

–  Demonstrating the efficacy of radiofrequency 

ablation for the management of osteoid osteoma

–  Demonstrating a low rate of local recurrence in  

a prospective study of preoperative radiotherapy 

for soft tissue sarcoma

–  Highlighting the efficacy of managing 

complications following endoprosthetic 

reconstructions without amputation.

Clinical trials are important for analysing new 

therapies in this difficult group of tumours. Peter 

Mac is part of a nationwide sarcoma initiative 

involving centres from all Australian capital cities, 

under the name of the Australian Sarcoma Study 

Group (ASSG) and with seed funding from Cancer 

Australia. A cohesive and coordinated approach to 

developing a clinical trials platform for sarcoma has 

been developed and is now based at Peter Mac.  

With the appointment of Ms Sally Whyte as the 

executive officer, the ASSG, under the leadership of 

clinicians from the Peter Mac Sarcoma Service, will 

look to develop strong national and international 

collaborative trials projects. For laboratory-based 

sarcoma research, see pages 32–3.

presentation highlights

Professor Peter Choong 
–  9th National Breast Cancer Nurses Conference, 

Melbourne, Vic, February 2007 (Speaker).

–  Annual Scientific Meeting of the Canadian 

Orthopaedic Association, Halifax, Canada, June 

2007 (Speaker).

–  Annual Scientific Meeting, College of Surgeons 

and Academy of Medicine of Malaysia, Cameron 

Highlands, Malaysia, June 2007 (Speaker).

–  Annual Scientific Meeting, Japanese Orthopaedic 

Association, Kofu City, Japan, July 2007 (Speaker).

–  Current Concepts Meeting, Japanese Orthopaedic 

Association, Tokyo, Japan, July 2007 (Speaker).

–  Annual Scientific Meeting, Australian 

Orthopaedic Association, Gold Coast, Qld, 

October 2007 (Speaker).

Assoc. Professor Sam Ngan 
–  Colorectal Cancer: A Multidisciplinary Approach, 

Melbourne, Vic, 22 March 2007 (Speaker).

–  Trans-Tasman Radiation Oncology Group 

(TROG) 19th Annual Meeting, Rotorua, New 

Zealand, 12 April 2007 (Speaker).

Assoc. Professor David Thomas 
–  AMGEN Oncology Board Meeting, Los Angeles, 

USA, March 2007 (Speaker).

–  Peter Mac Cancer Biology Seminar Series, 

Melbourne, Vic, April 2007 (Speaker).

–  Cancer Australia/COSA AYA Cancer Forum, 

Sydney, NSW, June 2007 (Speaker).

–  Diamantina Institute Seminar Series, Brisbane, 

Qld, June 2007 (Speaker).

–  RANZCR College Annual Meeting, Melbourne, 

Vic, August 2007 (Speaker).

–  Runx Meeting, Singapore, August 2007 (Speaker).

–  Medical Oncology Group of Australia, 

Melbourne, Vic, September 2007 (Speaker).

–  Australian Sarcoma Group Annual Meeting, 

Brisbane, Qld, October 2007 (Speaker).

–  Fertility Society of Australia, Hobart, Tas, 

October 2007 (Speaker).

–  Skeletal Complications of Malignancy, 

Philadelphia, USA, October 2007 (Speaker).

–  COSA Annual Meeting, Adelaide, SA, November 

2007 (Speaker).

–  Connective Tissue Oncology Society, Seattle, 

USA, November 2007 (Speaker).

–  International Grand Rounds Peter Mac-Kimmel 

Cancer Centre, Melbourne, Vic, 2007 (Speaker).

Dr Jayesh Desai 
–  Pfizer Oncology Forum, Sydney, NSW, March 

2007 (Speaker).

–  Taiwanese Medical Society Annual Meeting, 

Taipei, Taiwan, March 2007 (Speaker). 

–  Hong Kong Oncology Society Forum, Hong 

Kong, April 2007 (Speaker). 

–  Western General Hospital Grand Rounds, 

Melbourne, Vic, August 2007 (Speaker).

–  Australia New Zealand Society of Gastro-

Oesophageal Surgery ASM, Melbourne, Vic, 

August 2007 (Speaker).

–  Royal Melbourne Hospital Grand Rounds, 

Melbourne, Vic, July 2007 (Speaker).

–  Inaugural Meeting of the Korean GIST Study 

Group, Seoul, Korea, September 2007 (Speaker). 

–  Australian Sarcoma Group Annual Meeting, 

Brisbane, Qld, September 2007 (Speaker). 

prizes anD awarDs

Professor Peter Choong 
–  John Mitchell Crouch Fellowship, the highest 

research award from the RACS, in recognition 

of his work in developing research and clinical 

practice in the discipline of musculoskeletal 

oncology.

–  Paul Harris Fellow awarded by Rotary 

International in recognition of his work in 

providing cancer care to the community.

–  Member, Cancer Australia Reference Group for 

Adolescent and Young Adult Cancer, 2007.

Assoc. Professor David Thomas 
–  Founding Chair, Australian Sarcoma Study 

Group, 2007.

–  Victorian Cancer Agency Clinician Researcher 

Fellowship, 2007–09.

–  Member, Lance Armstrong Foundation Young 

Adult Alliance Science Task Force, 2007.

–  Member, Cancer Australia Reference Group for 

Adolescent and Young Adult Cancer, 2007.

–  Advisor, NSW Cancer Institute Sarcoma 

Committee, 2007.

Sarcoma Service members are co-signatories on 

a major Cancer Australia grant for establishment 

of new co-operative trials groups – Australian 

Sarcoma Study Group, and also co-recipients 

of industry related grants into clinical and basic 

research projects.

The first clinical trial that is a joint initiative  

with the SARC alliance was opened at Peter Mac 

with the assistance of the Australian Sarcoma  

Study Group. 

grants anD funDing

–  Commonwealth Department of Health and Aging 

Strengthening Cancer Care grant $40,000.

–  National Health and Medical Research 

Council Project Grants: into the role of Wif1 

in osteosarcoma and also Identifying amplified 

oncogenes in well-differentiated liposarcoma.

– AGITG Investigator Initiated Study: REGISTER: 

A Multicentre Phase II study of Risk Evaluation  

in GIst with Selective Therapy Escalation  

for Response.

–  Cancer Australia Grant for new cooperative 

trial groups: Australian Sarcoma Study Group 

(ASSG), 2007.

publications anD patents

Publications are listed at the end of the report and 

include references 1, 4, 31, 32, 33, 34, 36, 52, 53, 54, 55, 56, 57, 59, 64, 65, 

67, 77, 78, 79, 88, 148, 196, 216, 246.
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research overview

The management of patients with skin cancer 

requires a highly integrated multidisciplinary 

approach that provides a framework for the research 

activities of the Skin and Melanoma Service. 

The unit has led a national study to evaluate the 

role of adjuvant radiotherapy in the management 

of patients at high risk of regional relapse after 

lymphadenectomy for Stage III melanoma. 

Radiotherapy has a clear role in the management of 

patients with Merkel cell carcinoma and continues 

to be a focus for the unit’s research activities. 

Recent work from Bastian and colleagues has 

established a novel paradigm for the molecular 

classification of melanoma that may have profound 

implications for management of patients with 

more advanced stages of melanoma. The unit has 

established the Melbourne Melanoma Project, 

which will integrate routine molecular evaluation 

of patients’ melanomas to patients’ clinical care, 

including evaluation of novel therapeutics, e.g. 

including targeted therapies to proteins mutated 

in melanoma and immunological modulators. 

The paradigm of targeted therapy for skin cancer 

continues to be the use of anti-=PDGFR therapy in 

deramatofibrosarcoma protuberans, which the unit 

is hoping to apply to other skin cancers.

skin anD MeLanoMa
The Skin and Melanoma Service undertakes translational and clinical 
research in melanoma and non-melanoma skin cancer with a focus on 
integrating research with multidisciplinary care of patients with skin cancer.

researCh foCus
•  Role of radiotherapy in melanoma and other skin cancers.
•  Evaluation of novel therapeutics in melanoma.
•  Integration of molecular analysis of melanoma with clinical care.
•  Targeted therapies in skin cancer.

researCh personneL

Assoc. Professor David Speakman, Surgical 
Oncologist and Head of Skin and Melanoma Unit.

Assoc. Professor Grant McArthur, Medical 
Oncologist Skin and Melanoma Unit.

chair, head skin and 
melanoma unit and head 
surgical oncology 
Assoc. Professor David 
Speakman

surgical oncologist 
Assoc. Professor  
Michael Henderson

plastic surgery 
head 
Dr Simon Donahoe (Head) 
Dr Miklos Pohl

radiation oncologists 
Dr Matthew Seel (Acting Head) 
Dr Andrew Hui 
Dr Margaret Chua

nurse co-ordinators 
Marianne Griffin 
Elizabeth Le Hunt 

administrative assistant 
Melissa Faulkner

head and neck surgeon 
Professor Andrew Sizeland

fellow head and neck, surg. 
Dr Uri Peleg

consultant 
Christian Kenfield

registrar 
Dr Navin Rudolph

medical oncologists 
Assoc. Professor  
Grant McArthur (Head) 
Dr Marisa Grossi 
Dr Ben Brady

fellow 
Dr Debbie Handolias

pathologists 
Dr Bill Murray 
Dr Hugh Turner

palliative care 
Dr Odette Spruyt

social worker 
Catherine Coppolino

physicist 
Dr Jim Hagekyriakou

melbourne melanoma  
project officer 
Cristina Conessa
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2007 research achievements

Evaluation of radiotherapy in the  
management of patients with melanoma  
and Merkel cell carcinoma.  
[M. Henderson, A. Hui and M. Seel]

Patients with regional nodal metastases from 

melanoma are at risk of regional recurrence 

following lymphadenectomy, which can be 

associated with very significant morbidity and is a 

sign of high risk of distant disease (Fig. 1). The unit 

has led a national study to formally evaluate the role 

of radiotherapy in the adjuvant setting following 

lymphadenectomy by randomising patients 

to observation versus adjuvant external beam 

radiotherapy. The study has completed accrual and 

results will be available during 2008.

Radiotherapy also plays a major role in the 

treatment of Merkel cell carcinoma. The unit 

is evaluating the role of combined modality 

therapies with cytotoxic chemotherapy and the 

role of sentinel lymph node biopsy in planning the 

management of these patients.

The Melbourne Melanoma Project  
[G. McArthur, C. Conesa and D. Speakman]

Despite recent improvements in survival of 

patients with many melanoma types, mortality 

from melanoma has not improved. The Melbourne 

Melanoma Project (MMP) has established an 

infrastructure to link collection of clinical and 

outcome data from melanoma patients with routine 

molecular evaluation of patients’ melanomas. 

Initial focus is on the therapeutic targets BRAF and 

KIT that link the project to the targeted therapies 

evaluation research that the unit undertakes (Fig. 

2). The project requires collaboration between 

clinicians, pathologists, molecular biologists, the 

Victorian Cancer Biobank, Biogrid Australia and 

major Melbourne melanoma services.

Targeted therapies for skin cancers  
[G. McArthur]

The development of targeted therapies for cancer 

has revolutionised the therapeutic approach in 

patients with cancer. The Skin and Melanoma 

Service has been evaluating inhibitors of protein 

kinases in squamous cell carcinomas of the skin and 

dermatofibrosarcoma protuberans. This has required 

evaluation of target activation in tissue samples 

using molecular techniques and clinical trials to 

evaluate novel therapeutics such as imatinib. The 

unit’s clinical trials activities also examine novel 

immunological strategies in melanoma given 

the ongoing challenges in identifying effective 

cytotoxic agents in this disease.

presentation highlights

Assoc. Professor Grant McArthur 
–  American Society of Clinical Oncology, Chicago, 

USA, June 2007 (Poster).

–  Novartis Oncology Australia Research and 

Development Symposium and the Medical 

Oncology Group of Australasia Meeting, 

Melbourne, Vic, August 2007 (Speaker).

–  ANZ Head and Neck Society Scientific Meeting, 

Brisbane, Qld, July 2007 (Speaker). 

–  Royal Australian and New Zealand College of 

Radiologists (RANZCR) 58th Annual Scientific 

Meeting, Melbourne, Vic, October 2007 

(Speaker).

–  Kimmel Grand Round IGR Talk, PMCC, 

Melbourne, Vic, June 2007 (Invited Speaker).

–  Pfizer Medical Forum, Melbourne, Vic, November 

2007 (Invited Speaker).

prizes anD awarDs

Assoc. Professor Grant McArthur 
–  Cancer Council Victoria, Sir Edward Dunlop 

Clinical Research Fellowship: 2006–10.

grants anD funDing

–  Cancer Council Victoria, Sir Edward Dunlop 

Clinical Research Fellowship, $144,500 p.a., 

2006–10.

–  Pfizer: ‘Translational Unit in Oncology’, 2007.

–  Pfizer: ‘Molecular Imaging of Targeted 

Therapeutics’, 2007.

–  Novartis: $89,875, ‘Mutation screening for 

Melanoma and other malignancies’, 2007.

publications anD patents

Publications are listed at the end of the report and 

include references 61, 86, 87, 145, 186, 187, 226.

Figure 2: Nodal recurrence in melanoma.Figure 1: Acral Melanoma, a subtype associated with mutations 
in KIT.
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research overview

The uro-oncology service continues to have strong 

clinical research particularly in prostate cancer. 

There is Increasing technical research in image 

guided and adaptive radiotherapy for urological 

malignancies such a prostate cancer and bladder 

cancer. Supportive care and psychological research 

is increasing with links to supportive care and 

psychiatry. Technical surgical innovations with 

increasing use of laparoscopic surgery.

2007 research achievements

A study of online adaptive radiotherapy for 
bladder cancer.

With conventional radiation therapy, a patient has 

a CT scan before starting treatment and, based 

on the bladder size, a radiation volume is created 

to cover the bladder. As bladder can change in 

size due to filling with urine and position due 

to rectal gas, a large volume is created with the 

conventional technique. This large volume means 

that a significant amount of normal tissue is 

irradiated, and still part of the bladder is missed 

on certain treatments. Using Cone Beam CT, the 

online adaptive technique allows the radiation 

therapy staff to determine the size and position 

of the bladder on a daily basis. The highly trained 

radiation therapists can then select one of three 

radiation plans that covers the bladder as well as 

positioning based on the actual position on the 

day. This ethics-approved pilot study of 20 patients 

has funding from the Victorian Cancer Agency. 

The major endpoint is examining coverage of the 

bladder with an appropriate radiation dose using a 

conventional technique compared with the online 

adaptive technique. To date 13 patients have been 

enrolled on this study. 

head 
Dr Farshad Foroudi  
(Radiation Oncologist)

radiation oncologists 
Dr Patrick Bowden 
Dr Sarat Chander 
Professor Gillian Duchesne 
Dr Farshad Foroudi 
Dr Michael Lim Joon 

Dr Keen Hun Tai 
Dr Scott Williams

urologists 
Assoc. Professor  
Laurence Cleeve 
Mr Jeremy Goad

medical oncologists 
Dr Michael Jefford 
Assoc. Professor Guy Toner

nurse co-ordinator 
Ms Mary Leahy

research radiation 
therapists 
Ms Rebecca Owen 
Mr Jacky Wong 

clinical nurse specialist 
Ms Kath Schubach

Clinical Trials and Multidisciplinary Care Uro-Oncology

uro-onCoLoGY
The Uro-Oncology Service aims to provide patients of Victoria with the best 
multidisciplinary care in an academic setting, conducting technical research 
directed at improving patient outcomes.

researCh foCus
•  Multidisciplinary care.
•  High dose rate brachytherapy.
•  Image guided and adaptive radiotherapy.
•  Testicular cancer.

researCh personneL
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presentation highlights

Professor Gillian Duchesne 
–  RANZCR ASM, Melbourne, Vic, October 2007 

(Speaker).

–  COSA ASM, Adelaide, SA, November 2007 

(Speaker).

Dr Michael Jefford 
–  ECCO 14 / the 14th European Cancer 

Conference, Barcelona, Spain, July 2007 (Poster).

–  World Congress of Psycho-Oncology, London, 

UK, September 2007 (Poster).

–  American Society of Clinical Oncology Annual 

Meeting, Chicago, USA, May 2007 (Poster).

–  Clinical Oncological Society of Australia Annual 

Scientific Meeting – Adelaide, SA, November 

2007 (Speaker).

–  Australian Gastro-Intestinal Trials Group Annual 

Scientific Meeting – Melbourne, Vic, October 

2007 (Workshop Chair).

grants anD funDing

–  Multistate Cancer Council: NSW $180,000, 

Vic $300,000, over 3 years. ‘A Phase III trial 

comparing adjuvant versus salvage radiotherapy 

for high risk patients post radical prostatectomy’.

–  Victorian Cancer Agency Pilot Study Funding: 

$65,000, over 12 months. ‘A Study of Online 

Adaptive Radiation Therapy for Bladder Cancer’, 

2007–08.

–  Peter Crimmins Memorial Fund for Male Cancers 

Grant and Peter Mac Foundation: (Rebecca 

Owen) $33,438, ‘Image guided or adaptive 

radiotherapy for prostate cancer: a comparison 

between CBCT and EPI to locate fiducial markers 

for prostate localisation’, 2007.

publications anD patents

Publications are listed at the end of the report and 

include references 14, 49, 50, 51, 73, 215, 266, 288, 308, 309, 310, 317.

Dr Michael Jefford, Medical Oncologist. Assoc. Professor Guy Toner, Medical Oncologist.
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research overview

Gynaecology oncologists, medical oncologists, 
oncologic imaging radiologists, radiation 
oncologists, nuclear physicians and pathologists 
all work together at bi-monthly Tumour Panel 
meetings to devise the best treatment plan for 
every new patient referred to the service. This 
multidisciplinary approach incorporates diagnostic 
laparoscopy and histological and cytopathological 
investigations as well as magnetic resonance 
imaging (MRI) and positron emission tomography 
(PET) services.

All types of gynaecologic cancer patients, including 
those with complex and uncommon presentations, 
as well as those requiring palliative care, are 
managed and treated by the Gynae-oncology 
service. To further enhance the service, preparation 
is underway to introduce a Colposcopic Service, 
which will offer a complete spectrum  
of management. 

The Gynae-oncology Service utilises state-of-the-
art radiation therapy, including ultrasound and  
MRI image based 3D dosimetry.

The service is actively involved in the Australian 
and New Zealand Gynaecology Oncology Group 
(ANZGOG), a cooperative clinical trials group. 
Assoc. Professor Danny Rischin and Dr David 
Bernshaw are members of the executive. Assoc. 
Professor Danny Rischin is also Chair of the 
Research Advisory Committee of ANZGOG. Dr 
Linda Mileshkin is the principal investigator on 
a ANZGOG Phase II chemo-radiation trial in 
endometrial cancer, and will be the ANZGOG 
principal investigator for the international Phase III 
trial (PORTEC) that is testing the benefit of adding 
concurrent and adjuvant chemotherapy to post-
operative radiation.

chair 
Assoc. Professor Kailash 
Narayan (Radiation 
Oncologist)

medical oncologists 
Dr Linda Mileshkin 
Assoc. Professor Danny 
Rischin

gynae-oncolgoist 
Professor Michael Quinn

radiation oncologists 
Dr David Bernshaw 
Dr Pearly Khaw

surgeons 
Assoc. Professor David Allen 
Assoc. Professor Tom Jobling

nurse coordinator 
Ms Leanne Webb 

brachytherapist 
Sylvia van Dyk

social worker 
Allison Hocking

GYnae-onCoLoGY
The Gynaecology Oncology Service is a multidisciplinary program with 
research focus directed at understanding and improving the management 
and treatment of gynae-oncology patients. 

researCh foCus
Assessing and improving the treatment of:
• Cervical cancer
• Endometiral carcinoma
• Ovarian carcinoma.

researCh personneL

Assoc. Professor Kailash Narayan, Chair of Gynae-Oncology.
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Figure 1: Antero-posterior and lateral projection of the radiation treatment field for cervix cancer. Zig zag 
lines represent shielding for protecting underlying tissues from radiation. Cervix containing tumour and 
uterine body are shown in brick red colour. White lines depicts the location of lymph node metastasis.

research achievements in 2007

Cervical cancer HDR treatment planning: 
comparison of standard planning with 
ultrasound-based and MRI-based methods.
This study assessed and compared the optimality of 
isodose distributions resulting from four different 
planning methodologies: high dose rate (HDR) 
standard (STD) isodose distributions (based on 
traditional LDR treatment); ultrasound (US); 
MRI and the final treatment delivered consisting 
of summed US and MRI based plans used over 
five fractions. Optimality was assessed from the 
resulting doses to: Point A; target volume; ICRU 38 
bladder and rectal points; and individualised bowels 
points. This was a retrospective comparative 
study of 71 loco-regionally advanced cervix 
cancer patients, treated with definitive concurrent 
chemo-radiation and brachytherapy between 
October 2002 and July 2005 at Peter Mac. The 
extensive use of dose sculpting highlights the need 
for individualised treatment planning. Doses to 
normal tissues were significantly decreased when 
conformal image based planning was undertaken. 
Doses to target volume and Point A were also 
significantly different when planning methods were 
compared. Comparison between US- and MRI-
based plans on target volume coverage and rectal 
point showed no significant differences, indicating 
US can be seen as a reliable conformal planning 
alternative to MRI. The ability to rely on US-based 
conformal planning has positive cost implications 
in both monetary savings and toxicity reduction.

MRI-based brachytherapy for cancer of  
the cervix.
Treatment of cancer of the cervix has a well 
established history using a combination of external 
beam and brachytherapy. The position of the 
tandem and ovoids within the uterus and within 
the pelvis is crucial to effective tumour control 
and minimising complications. This position 
has traditionally been confirmed on orthogonal 
X-ray imaging. Recently, MRI-based imaging has 
allowed us to confirm more accurately the position 
of the tandem and ovoids within the uterus and 
vagina. This has enabled us to determine a target 
volume, assess dosimetric target coverage and 
better visualise dose gradients in normal tissue. 
Use of MRI has also influenced applicator insertion 
techniques and positioning of the whole 
applicator system within the pelvis. This study  
was a restrospective review of 74 patients treated 

radically for cancer of the cervix between October 
2002 and July 2005. Patients were treated with 
concurrent chemo-radiation and HDR brachytherapy 
using MRI compatible tandem and ovoids.

MRI-based planning affords an opportunity to learn 
about the tumour response to chemo-irradiation, 
establish the ideal and most achievable relationship 
between the applicator and target volume, 
design better applicators, and improve insertion 
techniques. Use of MR imaging has highlighted 
deficiencies in applicator systems that may not 
necessarily be overcome with optimisation. Use 
of MRI also highlights the need for individualised 
planning. The potential lies in better understanding 
of the doses delivered to all tissues, improving 
outcomes and reducing toxicity.

Clinical Studies underway in 2007:
Prospective study to determine the relationships 
between survival and FIGO stage, tumour 
volume and corpus invasion in cervical cancer. 
[Principal Investigator: K. Narayan; TROG/

ANZGOG trial]

The principle aim of the study is to assess the 

independent prognostic significance, with respect to 

overall survival, of the factors, FIGO stage, tumour 

volume and corpus invasion, in radically treated 

cervical cancer patients. A secondary aim of the 

study is to assess the degree of correlation between 

maximum clinical diameter of the tumour 

(measured as a part of the FIGO staging system) 

and primary tumour volume in radically treated 

cervical cancer patients. A further secondary aim 

is to assess what relationships exist between FIGO 

stage, tumour volume (as measured from MRI 

images) and corpus invasion in radically treated 

cervical cancer patients. This is a prospective, 

multicentre, prognostic factor, follow-up study. 

The study involves newly diagnosed cervical 

cancer patients who have key prognostic variables 

collected at baseline. The treatment received is 

documented at the end of treatment and patients 

are then being followed up for first relapse and 

survival. To date, there are 92 patients registered 

from a total of 11 throughout Australia and New 

Zealand centres. Data collection is on-going, with 

international institutes from Russia and Pakistan 

due to contribute to this study.

 
 
 

Aprepitant, an anti-nausea medication, with 
whole-abdominal radiotherapy (WAR) for 
recurrent ovarian carcinoma: a feasibility and 
efficacy study.  
[Principal Investigator: K. Narayan]

The whole abdominal radiotherapy (WAR) trial is 

a Peter Mac trial supported by Merck Sharp and 

Dohme who supply the study drug Aprepitant. 

This is a two-stage, single arm, Phase II, single 

centre clinical trial of WAR for recurrent ovarian 

carcinoma, with a double blind, placebo controlled 

sub-study of Aprepitant. The sub-study will 

determine if Aprepitant improves the control of 

radiotherapy induced emesis.

Stage 1: Feasibility, toxicity and efficacy (interim 

analysis of first 10 patients).

Stage 2: Continue accrual and assess efficacy and 

toxicity on all eligible patients (34 patients)

The study has accrued 10 patients and awaits 

interim analysis.

Phase II trial of adjuvant chemo-radiation 
followed by chemotherapy for patients with 
newly diagnosed endometrial carcinoma at high-
risk of relapse.  
[Principal Investigator L. Mileshkin;  

ANZGOG trial]

A feasibility study of carboplatinum plus paclitaxel 

followed by radical pelvic radiotherapy for uterine 

serous papillary cancer.

presentation highlights

Sylvia van Dyk 
–  12th International Conference Optimal Use 

of Advanced Radiotherapy in Multimodality 
Oncology, Rome, Italy, June 2007 (Speaker).

–  Australian Brachytherapy Group Annual 
Scientific Meeting, Townsville, Qld, May 2007 
(Speaker).

Dr Linda Mileshkin
–  Clinical Oncological Society of Australia Annual 

Scientific Meeting, Adelaide, SA, November 
2007 (Speaker). 

Assoc. Professor Danny Rischin
–  American Society of Clinical Oncology, Chicago, 

USA, June 2007 (Poster).

publications anD patents

Publications are listed at the end of the report and 

include references 287.
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research overview

The primary research aim in the Paediatric and Late  
Effects Service is to participate in the Children’s  
Oncology Group Cooperative trials (in conjunction  
with the Royal Children’s Hospital) and the St Jude 
Meduoblastoma consortium in the SJMB03 study, 
as outlined below. In Late Effects we are developing 
guidelines and protocols that will, over the next few  
years, result in the development of research protocols.  
We are also developing an important network of  
supportive care projects to investigate the effects of  
the process of radiotherapy on children. These include 
music therapy, information books and video creation.

2007 research achievements

SJMB03: Treatment of patients with newly  
diagnosed medulloblastoma, supratentorial  
primitive neuroectodermal tumour (PNET), or 
atypical teratoid rhabdoid tumuor (ATRT). 

The Paediatric and Late Effects Service is participating 
in the SJMB03 study, with St Jude Children’s Hospital, 
which has seen progress made in the treatment of 
childhood brain tumours known as medulloblastomas 
and supratentorial PNETs. This study is investigating 
the genetic makeup of tumours related to treatment 
outcomes and cognitive effects of treatments.

Supportive Care projects:
–   Effects of music therapy CD creation on paediatric 

patients’ first radiotherapy treatment. Masters  
research thesis (under examination). [Principle 
Supervisor: Dr O’Callaghan.]

–  Effects of music therapy on oncologic staff  
bystanders: A substantive grounded theory.

–   Randomised controlled study assessing whether  
self-selected recorded music reduces anxiety of  
patients undergoing their first radiotherapy treatment 
[Research collaboration with Radiotherapy staff at 
Peter Mac and the University of Melbourne.] 

–  Life threatening cancer across the lifespan:  
Examining the relevance of music to patients and  
their companions. This research entails a series 
of projects supported by a NHMRC post doctoral 
palliative care fellowship. [Includes involvement  
with Caritas Christi Hospice, St Vincent’s Health.]

–  Resounding Attachment: A lyric analysis of cancer 
inpatients’ songwriting for their children.[Research 
collaboration with Peter Mac Social Work, Music 
Therapy at the Royal Melbourne Hospital, and the 
University of Windsor, Canada.]

–  Connecting with music: Effects of a song creation 
group for adolescent and young adult (AYA) cancer 
patients. [onTrac@PeterMac Victorian Adolescent  
and Young Adult Cancer Service research study.] 

presentation highlights

Dr Greg Wheeler  
–  RANZCR College Annual Meeting, Melbourne,  

Vic, October 2007 (Speaker).
–  Paediatric Radiation Oncology Society. Barcelona 

Spain, July 2007 (Poster).
Assoc. Professor Clare O’Callaghan – 33rd  
National Conference of the Australian Music Therapy  
Association, Melbourne, Vic, October 2007 (Speaker).
Pip Barry – 33rd National Conference of the  
Australian Music Therapy Association, Melbourne  
Vic, October, 2007 (Speaker).

grants anD funDing

–  Victorian Cancer Agency Grant 

–  Clinical Trials Infrastructure Grant, $1500 for 
retrieving ‘Data export for advanced dosimetry  
audit in SJMB96 and SJMB03’, 2006–07.

publications anD patents

Publications are listed at the end of the report and 
include references 2, 22, 207, 208, 209.

paeDiatriC anD Late effeCts
The Paediatric and Late Effects Service continues to be involved in the 
development of and participation in a number of institutional, national and 
international clinical and translation trials into the treatment and clinical 
outcomes of children with cancer. 

researCh foCus
•  Understanding and improving the treatment of children with cancer.
• Cooperative research into childhood brain tumours.
• Effects of supportive care on radiotherapy treatment in children.
• Physical and psychology health of the ‘survivors’ attending the clinic.

researCh personneL

Dr Greg Wheeler, Chair of Paediatric and Late Effects.

chair 
Dr Greg Wheeler  
(Radiation Oncologist)

radiation oncologist 
Dr Mary Dwyer

radiation therapist 
Mr David Willis

nurse coordinator 
Ms Natalie Goroncy 
Ms Priscilla Gates

music therapist 
Assoc. Professor  
Clare O’Callaghan 
Pip Barry
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research overview

The Neuro-oncology Service is a multidisciplinary 

service based at Peter Mac but treating patients at a 

number of the Peter Mac satellite sites. The service 

has traditionally been a radiotherapy service but it 

has an expanding medical oncology component. 

External forces have influenced neurosurgery 

expansion. The unit remains with an active 

radiosurgery service. We remain the choice for 

complex neuro-oncology radiation from the Royal 

Melbourne Hospital. The unit has strong links with 

the Trans-Tasman Radiation Oncology Group (TROG) 

and more recently with the European Organisation 

for Research and Treatment of Cancer (EORTC).

protocols

• Low grade glioma study – EORTC/TROG.

•  Hypofractionated radiotherapy for elderly patients 

with high grade glioma incorporating functional 

imaging (under development) – TROG.

•  Phase II study of temozolomide and caelyx for 

newly diagnosed glioblastoma multiforme – 

Victorian Cooperative Oncology Group (VCOG) 

Neuro-oncology Group.

•  Cilengitide for subjects with newly diagnosed 

glioblastoma multiforme and methylated MGMT.

Gene promoter – a multicentre, open-label, controlled 

Phase III study, testing cilengitide in combination 

with standard treatment (temozolomide with 

concomitant radiation therapy, followed by 

temozolomide maintenance therapy) versus standard 

treatment alone (under development) – EORTC/RMH

2007 research achievements

Hypofractionated radiation and concurrent 

temozolomide chemotherapy in patients with newly 

diagnosed glioblastoma multiforme unsuitable for 

conventionally fractionated radiotherapy. [Principal 

Investigator: C. Phillips; TROG funding under the 

under Strengthening Cancer Care Infrastructure 

Support for Clinical Trials Program.]

presentation highlights

Dr Gail Ryan  
–  Glioma 2007, Sydney.

–  Trans-Tasman Radiation Oncology Group 

(TROG) Annual Scientific Meeting, May 2007.

Dr Claire Phillips 
–  TROG Annual Scientific Meeting, May 2007.

awarDs anD prizes

Mr Damien Tange 
–  Appointed Lead Clinician Neuro-Oncology, 

Grampians Integrated Cancer Services.

Dr Gail Ryan 
–  Appointed to Neuro-oncology Guidelines 

Committee.

–  Appointed to Scientific Committee, COGNO.

Dr Ross Jennens 
–  Appointed to VCOG Neuro-oncology Committee.

grants anD funDing

–  TROG Enabling Grant: $18,000 (Dr Claire 

Phillips, Hypofractionated radiotherapy study).

–  National Health and Medical Research Council 

(NHMRC) Project Grant: $385,000 (Dr Gail 

Ryan, EORTC low-grade glioma study).

neuro-onCoLoGY
The Neuro-oncology Service is a multidisciplinary program whose research 
focus is directed at understanding and improving the outcomes of clinical 
treatment of brain tumours. 

researCh foCus
Understanding and improving the outcomes associated with: 
• Neuro-oncology radiation  
• Medical oncology 
• Low and high grade glioma studies  
•  Clinical studies into treatments for newly diagnosed glioblastoma 

multiforme.

researCh personneL
head 
Mr Damien Tange 

medical oncologist 
Dr Ross Jennens

radiation oncologists 
Dr Claire Phillips 
Dr Gail Ryan

nurse 
Sandra Wilson

Dr Ross Jennens, Sandra Wilson, Mr Damien Tange.
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research overview

Since 1971, BaCT has provided statistical and data 

management services for all divisions of Peter Mac. 

It provides randomisation services and trial centre 

support for multicentre national and international 

clinical trials, as well as study coordination for 

trials conducted at Peter Mac. BaCT has expertise 

in all phases of clinical trials as well as specialist 

diagnostic trials and treatment planning studies. It 

is the trial centre for the Australasian Leukaemia 

and Lymphoma Group (ALLG) and for many of 

the trials conducted by the Trans-Tasman Radiation 

Oncology Group (TROG). BaCT has extensive 

experience in designing computer databases for 

both clinical studies and administrative purposes. 

BaCT has 32 staff covering the areas of 

biostatistics, information technology, data 

management and trial coordination, and business 

and administration. These staff have particular 

expertise in the design, conduct, analysis and 

interpretation of cancer clinical trials and 

retrospective studies, and are experienced in the 

analysis of other clinical and laboratory research 

data. BaCT clinical trials currently involve over 

3,480 recruited patients to 110 Phase I to III trials. 

collaborating partners

Australasian Leukemia and Lymphoma  
Group (ALLG)  
This cooperative oncology group specialises in 

leukaemia, lymphoma and related diseases. Of 

the 30 ALLG-sponsored clinical trials currently 

accruing or close to activation, 27 are coordinated 

by BaCT. Dr John Reynolds is the ALLG 

statistician and serves on the ALLG Safety  

and Data Monitoring Committee.

Trans Tasman Radiation Oncology  
Group (TROG) 
This cooperative oncology group specialises in 

trials involving radiation therapies. BaCT currently 

provides trial centre support to 13 TROG trials 

which are either actively accruing or following 

up patients and is involved in the development of 

three new TROG proposed trials. Assoc. Professor 

Richard Fisher is the TROG statistician and serves 

on their Scientific and Publication Committees.

Centre for BiostatistiCs anD CLiniCaL 
triaLs (BaCt)
BaCT provides statistical and data management support for clinical and 
laboratory research undertaken at Peter Mac and, in particular, for Peter 
Mac’s involvement in multicentre national and international clinical trials.

researCh foCus
•  Provision of high quality biostatistical and data management support to 

researchers at Peter Mac.
•  Collaboration in clinical trials, including Phase I trials, translational research 

programs and supportive care.
•  Biostatistical and clinical trial methodological research.

researCh personneL 
Director 
Assoc. Professor  
Richard Fisher

Deputy Director 
Dr John Reynolds

clinical trials program 
manager 
Marianne Hundling

trial centre Data managers 
Linda Cowan 
Joanne Dean 
Dr Juliana Di Iulio 
Dr Bereha Khodr 
Dr Narmatha Kuru 
Rachel Koelmeyer 
Poppy Kypreos 
Anetta Matera 

Bev McClure 
Sarah McInnes 
Dr Teresa Morgan 
Janey Stone 
Kate Whitecross 
Dr Glen Wiesner

program analyst/
biostatistician 
Jenny Beresford

biostatisticians 
Alan Herschtal 
Kally Yuen 
Dr Alvin Milner 

local Data manager 
Karen Allen 
Dr Ruth Columbus 
Deborah Cruickshank 

Lisa Demosthenous 
Sophie Katsabanis 
Dr Kate Richards 
Vicki Walcher

administrative officer 
Martin Lindenmayer

australasian leukemia and 
lymphoma group (allg) 
business manager 
David Ridler

events and operations 
manager 
Ariane Price

project officer 
Catherine Hamilton 
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Absent: Alvin Milner, Kally Yuen, Alan Herschtal, Narmatha Kuru, Deborah Cruickshank, Karen Allen, Vicki Walcher, 
Jenny Beresford, Ariane Price, Kate Whitecross, Christine Russell, Catherine Hamilton.
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Australasian Lung Tumour Group (ALTG)  
This cooperative oncology group specialises in 

trials involving lung cancer patients. BaCT handles 

one ALTG trial, the ANTS trial, a randomised Phase 

II trial in lung cancer.

Australasian Sarcoma Study Group (ASSG) 
This new cooperative oncology group was recently 

created via funding from Cancer Australia, 

specialising in studies in sarcoma. BaCT is the 

official trial centre for ASSG studies.

2007 research achievements

In 2007 BaCT was engaged in 168 scientific 

projects (each involving an annual workload of 8 

to 1,300 hours). In 2007, the BaCT Trial Centre 

collaborated in 110 trials in different stages of 

development. 580 new patients were registered on 

42 open trials managed by BaCT, 15 new trials were 

in advanced development and 38 trials had patients 

in follow-up. A further 15 trials were undergoing 

analysis and write-up. BaCT is the central or 

regional trial centre for international trials involving 

the USA, Canada, Europe, South America, South 

Africa, Singapore and New Zealand.

In addition to clinical trials, BaCT was involved 

in 58 other types of scientific projects as well 

as a range of other activities, such as creation 

of prospective databases, surveys, in-house 

presentations, serving on hospital scientific review 

committees and quality assurance activities.

Two significant clinical trials managed by BaCT are 

the Lewis Y trial and CML9.

1.  The Lewis Y trial: This clinical trial is the result 

of an exciting collaboration between Peter Mac’s 

Research Division and the Division of Medical 

Oncology and Haematology in collaboration 

with BaCT as trial centre. The trial utilises 

cutting edge gene therapy techniques to modify 

a patient’s own immune cells so they are better 

able to identify and subsequently destroy cancer 

cells. Gene therapy is a rapidly expanding area 

of cancer therapy and the LePhY trial will place 

Peter Mac at the forefront of gene therapy clinical 

research. In addition, this is one of only a few 

trials submitted under Australia’s CTX scheme 

and provides BaCT with experience  

in a first-in-humans trial.

2.  CML9: A high impact trial coordinated by BaCT 

on behalf of the ALLG, which began accrual 

in November 2007. This is a Phase II study in 

adult patients, with newly diagnosed chronic-

phase chronic myeloid leukaemia, of initial 

intensified imatinib therapy and sequential dose-

escalation followed by treatment with nilotinib in 

suboptimal responders.

The BaCT local study coordinators provide data 

management support for trials involving Peter  

Mac patients across all divisions. We participate  

in Australian and International trials, mainly in the 

collaborative group or academic setting. In 2007  

we supported 35 trials open to accrual (15 DHMO, 

20 DRO) and 32 trials with active follow-up only 

(19 DHMO, 13 DRO). For DRO we supported  

13 trials recruiting patients and 20 trials with 

ongoing follow-up. For these trials, a total of 186 

patients were recruited in 2007, and a further 2077 

were on active follow-up.

grants anD funDing 

–  Victorian Cancer Agency: $249,500; ‘Boosting 

the infrastructure for oncology trials – Statistics, 

clinical trial coordination and professional 

development’, 2007–08.

–  Victorian Cancer Agency: $225,909; ‘Boosting 

the infrastructure for oncology clinical trials – 

information technology, trial coordination and 

training’, 2007–08.

–  COSA Enabling Grant: $80,000, Information 

technology infrastructure funding, 2007.

publications anD patents

Publications are listed at the end of the report and 

include references 16, 40, 62, 91, 163, 176, 182, 193, 201, 317.
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research overview

There are more than 100 active clinical trials and 

more than 150 active clinical research projects 

underway within the clinical services and 

supportive care departments at Peter Mac. The 

research is multidisciplinary, involving clinicians, 

physicists, radiation therapists, research nurses, 

research assistants, allied health practitioners, 

pharmacists, data managers and statisticians.

The clinical research program covers prevention, 

diagnosis and management and extends from 

early stage disease to advanced disease. It 

includes investigations of novel treatments or new 

approaches in medical oncology, radiation oncology 

and surgery, imaging and treatment planning, and 

pain control. National and international clinical 

trials often involve external cooperative groups that 

coordinate trial activity, with Peter Mac staff  

taking a leadership role in many of these.

The Clinical Trials Unit (CTU) has grown 

significantly over the past few years to 

accommodate the vast number of clinical trials 

undertaken within the hospital. The team started 

as a small compact group of nurses, enlarging to a 

diverse group of research assistants, data managers 

and nurses over a period of eight years. The team 

functions under the auspices of the Department  

of Haematology and Medical Oncology, co-

ordinating more than 100 clinical trials both 

nationally and internationally.

2007 research achievements

The Clinical Trials Unit was engaged in more than 

100 active clinical trials, including the following.

Early phase development of novel therapeutics 

(LBH589). (See page 96.)

Phase I studies of ABT263 and CSL360, a Phase III 

Lenalidomide trial, and Lumilixumab and ICL670 

(Exjade) trials. (See page 97.)

IBIS II: examining the role of aromatase inhibitors 

in breast cancer prevention. (See page 100.)

Phase III study of tirapazamine, cisplatin and 

radiation for advanced squamous cell carcinoma of 

the head and neck: TROG 02.02. (See page 102.)

Phase II IMRT study, and a Phase I/II study of 

cetuximab, carboplatin and radiotherapy: TROG 

07.04. (See page 103.)

Phase II trial of docetaxel + cisplatin +/- cetuximab 

with radiotherapy in patients with resectable 

oesophageal cancer. (See page 107.)

The Lewis Y trial. (See page 119.)

presentation highlights

Jill Davison 
–  34th Clinical Oncological Society of Australia 

(COSA) Annual Scientific Meeting, Adelaide, SA, 

November 2007 (Poster). 

Sally Heath 
–  Cancer Nurses Society of Australia Meeting, 

Melbourne, Vic, August 2007 (Speaker). 

Kate Khamly 
–  34th COSA Annual Scientific Meeting, Adelaide, 

SA, November 2007 (Speaker and  

Panel Discussant).

CLiniCaL triaLs unit
The Clinical Trials Unit is involved in the coordination, liaison, management 
and education of clinical trials to both internal and external bodies, with a 
focus on Phase I, II, III and IV trials. 

researCh foCus:
•  Coordinating clinical trials, including Phase I, II, III and IV trials, within the 

clinical services, translational research programs, and supportive care.
•  Providing ongoing education to patients involved in studies providing 

ongoing patient informed consent.
•  Assisting in administration of study drugs, patient monitoring and the 

collection of pharmacokinetic samples.
•  Liaising with drug company clinical research associates to ensure drug 

trials are conducted in a professional and ethical manner.

researCh personneL 
unit manager 
Cate O’Kane

associate unit managers 
Allison Lamb 
Kate Khamly

research nurses 
Jill Davison 
Rosetta Hart 
Jo Hawking 
Karena Hanlon 
Madeline Dixon 
Sharyn Meadows 
Rebecca Nathan 
Sarah Welby 

Sally Heath 
Di Saward 
Cath Sully 
Glenda Burke 
Allison Rocher 
Anne Sorensen 
Andrea Buckwell 
Julie McGirr

Data manager 
Rachel Rayner

research assistants 
Tenille Gaylard 
Tamara Rogan 
Jaclyn Bartlett 

Grace Lee

clinical trial nurse specialist 
Rebecca Waghorn 
Michelle DeBock 
Sam Ruell

ethics project co-ordinator 
Ali Robertson
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Absent: Alvin Milner, Kally Yuen, Alan Herschtal, Narmatha Kuru, Deborah Cruickshank, Karen Allen, Vicki Walcher, 
Jenny Beresford, Ariane Price, Kate Whitecross, Christine Russell, Catherine Hamilton.
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ethiCaL ConDuCt  
of researCh

Vikki Marshall, Head, Microarray Core Facility, Research Division.
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ethiCs report

Ethics Report

terms of reference, guiDelines 
anD governance

The Peter MacCallum Cancer Centre Ethics 

Committee is formally recognised as a Human 

Research Ethics Committee as described by the 

National Health and Medical Research Council 

(NHMRC). In addition to reviewing and approving 

human research activity at the Centre, the 

Committee generates policies, which the board 

may adopt, and provides advice to the Centre on 

institutional policy and other issues as requested 

by the board of directors or the executive. It is also 

engaged in educational programming for hospital 

staff and the public and is available to staff as a 

forum for discussion of ethical matters generally.

Its specific roles and responsibilities are:

–  To review and, as appropriate, approve or reject 

research projects submitted by affiliated or non-

affiliated researchers for consideration by the 

Committee and any changes or amendments  

to these

–  To consider and monitor ethical issues related  

to the conduct of research projects approved by 

the committee

–  To consider and monitor ethical issues related  

to patient care, as necessary

–  To establish, maintain and monitor necessary  

sub-committees and administrative processes 

for the review of matters submitted for the 

committee’s consideration

–  To consider issues referred by the board of 

directors and, where appropriate, provide advice 

to the board, especially on policy issues with 

ethical implications

–  To provide a forum in which staff, patient and 

carer concerns regarding ethical issues in research 

can be considered and investigated

–  To promote a deeper understanding of  

ethical issues within the Centre through 

educational activities.

The Ethics Committee is a committee of the Peter 

Mac board and reports to the board each month.

For greater linkage into the governance of  

Peter Mac, some members of the Ethics  

Committee are on the board’s Community  

Advisory Committee.

When considering proposed research, the 

committee adopts and follows the principles 

articulated in the NHMRC Guidelines on Ethical 

Conduct in Human Research (National Statement).  

This requires attention to:

–  the integrity of researchers and the  

research enterprise

–  the principle of respect for people (requiring 

informed consent)

–  the principle of beneficence (requiring  

researchers to act in accordance with research 

participants’ welfare)

–  the principle that the dignity of research 

participants takes precedence over any benefits  

to knowledge that might accrue from research

–  the principle that there should be a fair 

distribution of the benefits and burdens  

of research

–  the principle that the risks to a research 

participant should be in proportion to the benefits.

membership anD meetings 

The membership of the Ethics Committee as at 

December 2007 was:

Board members: Canon Alan Nichols (Chair), Prof 

Peter Sheldrake.

Community members: Ms Anne Holmes (lay 

woman), Dr Kate Jones, Mr Peter McCall (lay 

man), Ms Catharine McKean, Ms Mary Rydberg, 

Mr Tyson Wodak (lawyer).

Centre staff: Mr Craig Bennett (Chief Excecutive 

Officer) or Ms Heather Lampshire (Manager, 

Quality and Organisational Development), the 

Rev. David Dawes (minister of religion and Head, 

Pastoral Care Department), Dr Michael Michael 

(clinician, Division of Haematology and Medical 

Oncology representative and Chair, Clinical 

Research Committee), Ms Elizabeth Pearson 

(Allied Health representative), A/Prof Wayne 

Phillips (Chair, Tissue Research Management 

Committee and Research Division representative), 

Mr Stephen Thomas (Nursing representative), Dr 

Scott Williams (clinician, Radiation Oncology 

Division representative) and Mr Jeremy Kenner 

(Ethics Coordinator).

The committee continued to operate using a 

consensus model, rather than by voting. This 

model requires that lay members of the committee 

understand, and be in agreement with, proposed 

research before it proceeds.

The committee continued to rely heavily on the 

advice of the Clinical Research Committee and  

the Tissue Research Management Committee  

with respect to scientific merit, statistical validity 

and other technical issues when considering 

proposed research.

The committee also maintains a sub-committee 

called the Expedited Review Committee, which 

is authorised to review low-risk research, quality 

activities and clinical audits requiring review. Many 

of the research projects undergoing review by this 

committee are survey-based. 

Project approval

During 2007, the Ethics Committee considered 

60 applications for new research after preliminary 

approval by the Clinical Research Committee or 

Tissue Research Management Committee (47) or 

via the Mutual Acceptance Program or Recognised 

Prior Review Scheme (13). The Ethics Committee 

approved all of these research projects; however 

42 (of the 47) projects were approved only after 

submission of a response to requested changes or 

queries by the committee. Two projects were not 

approved initially, but no projects were rejected 

outright by the committee in 2007.

Of the research projects formally approved by the 

committee during 2007, 32 were clinical trials, 13 

were other clinical research projects (including 

(non-clinical trial) supportive care research 

projects), 5 were laboratory research projects, and 

10 were other categories of research projects.

Of the clinical trials submitted for consideration, 

approximately 50% are commercially sponsored, 

25% are sponsored by a cooperative research group 

and 25% are investigator-initiated and conducted 

only at Peter Mac.

The committee welcomed the diversity of the 

research presented to it for consideration.

The committee also considered and approved 105 

amendments to previously approved projects. 

These amendments included changes to protocols 

or consent forms, the withdrawal of a trial drug 

because of adverse effects, the closure of a 

study because of insufficient recruitment, the 

expansion of a participant group to include other 

disease categories, and additional tests related 

to the original project plan. A number of other 

amendments to previously approved projects were 

approved administratively or by executive process.Canon Alan Nichols, Chair, Peter MacCallum Cancer Centre Human 
Research Ethics Committee.
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During 2007, the Expedited Review Committee 

considered 37 proposals, of which 17 would 

otherwise have been reviewed by the full Ethics 

Committee. All of these projects were approved.

Education

The Ethics Committee held three in-service training 

programs for research and clinical staff on ethical 

issues during 2007. ‘Grand Rounds’ were held in 

May, August and November 2007–on ‘The New 

NHMRC National Statement: What You Need To 

Know’, ‘Cutting Edge Science: Where the Ethical 

Rubber Meets the Political Road’, and ‘Informed 

Consent: A Modern Fairy Tale’, respectively.

As part of their own further education, members 

of the Ethics Committee attended the 3rd NHMRC 

National Conference on Human Research Ethics in 

October 2007 and other external seminars on  

health care, research and/or ethics.

Finally, the Peter Mac Ethics Coordinator, Jeremy 

Kenner, continued his work with the DHS, Cancer 

Trials Australia and other state and national  

groups with respect to streamlining multicentre 

ethics review and a variety of legal/insurance 

processes. He also presented several talks at  

the National Conference.

Collaborative relationships

During 2007, Peter Mac continued its affiliation 

with Cancer Trials Australia (CTA). The Ethics 

Committee also continued its participation in the 

CTA’s Mutual Acceptance Program. This program 

involves the delegation of full review by one ethics 

committee to an ethics committee of one of the 

other partner institutions, and an agreement by  

the ‘accepting’ ethics committee(s) to formally 

endorse the approval of the ‘primary’ reviewing 

committee, barring serious disagreement  

regarding substantive issues.

The committee has also independently extended 

the principle of mutual recognition to include a 

model entitled ‘Recognised Prior Review’, which 

serves to permit the unilateral recognition of the 

prior approval of other major research sites. This 

scheme is premised on the idea that dozens of other 

committees in Australia have sufficient experience 

and expertise to review multicentre cancer research 

and is another step in the direction of more 

expeditious review of research in Australia. The 

initiative began during 2007 and is continuing.

Policy issues

Policies, guidelines and other initiatives concerning 

numerous matters were considered, adopted or 

revised by the Ethics Committee. These matters 

included committee processes, use of patient data, 

and research involving human tissue.

ethical conDuct of research

The NHMRC has developed the Australian Code 

for the Responsible Conduct of Research, which 

is designed to ensure that research is conducted 

ethically and with integrity. 

In accordance with these guidelines, the Peter 

Mac Animal Ethics Committee (AEC) takes an 

important role in the overseeing ethical conduct of 

any work involving the use of animals for scientific 

purposes.

As described by the NHMRC, the primary role 

of the AEC is to ensure that the use of animals is 

justified, provides for the welfare of those animals, 

and incorporates the principles of ‘replacement, 

reduction and refinement’:

–  The replacement of animals with other methods

–  The reduction in the number of animals used

–  The refinement of techniques used to reduce the 

adverse impact on animals.

The AEC conforms to the NHMRC Australian 

Code of Practice for the Care and Use of Animals 

for Scientific Purposes. In conforming to the code, 

the AEC works to ensure the ethical and humane 

care of any animals used for scientific purposes, 

and aims to promote the wellbeing of animals and 

minimise their experience of pain or distress. 

For further information, visit: http://www.nhmrc.

gov.au/guidelines/animal_guidelines.htm





CoMMerCiaLisation
Building and creating commercial relationships

Jerry de la Harpe, Director of Commercialisation.



126  Peter MacCallum Cancer Centre Research Report 2007 Commercialisation

Commercialisation is an important plank in Peter 

Mac’s strategy of drug discovery and translational 

research. Our philosophy is to build on existing 

commercial relationships, whether in Australia or 

overseas, and also look to create new ones in the 

key drug development areas of the world. We  

start by carefully evaluating how these  

relationships will add value to our process of 

research and discovery and then aim to establish 

structures and mechanisms that will effectively 

provide opportunities to successfully transfer 

innovative technologies to the pharmaceutical  

and biotech sectors for the benefit of the Australian 

cancer community.

During 2007 drug discovery initiatives continue 

to expand and the Office of the Director of 

Commercialisation was instrumental in identifying, 

assessing and negotiating a number of deals that 

ranged in value, complexity and impact, from fee-

for-service research consultancies to major, multi-

party collaborative contracts and drug-optimisation 

projects with international partners.

Peter Mac’s Research Advisory Committee (RAC), 

being a sub-committee of the board, played a 

significant role in the centre’s commercialisation 

process and, importantly, provided the necessary 

filter and oversight of these efforts and considered 

and made a number of recommendations to the Peter 

Mac board during the year.

The following is a sample of the range of 

commercialisation activities undertaken by Peter Mac 

and endorsed by the Research advisory committee.

–  Collaboration Agreement with the Institute 
of Cancer Research (ICR) UK, and Cancer 
Research Technology (CRT), UK.  
An important Research Collaboration Agreement 

was settled with ICR and CRT under which 

Peter Mac retains a joint ownership right to any 

resulting intellectual property from the project 

(e.g. novel compounds) and secures a share of 

all and any net revenue that might be generated 

from the eventual commercialisation of those 

compounds by CRT.

–  Proposed Medical Research Commercialisation 
Fund (MRCF).  
Peter Mac’s board approved the Centre joining the 

MRCF as a founding member in late 2007 on the 

recommendation of the RAC, which commended 

this significant initiative as one that would 

boost support for early stage research. This $30 

million fund is the first of its kind in highlighting 

the value of supporting pre-seed research. 

The Victorian, New South Wales and Western 

Australian governments are supporting the 

initiative by providing funding for infrastructure 

and administrative overheads. 

–  Radioprotector Project – Agreements with 
Sirtex Medical Ltd.  
The RAC was delighted to support the signing 

of Research and Licence Agreements with 

Sirtex Medical Ltd that will fund the Centre’s 

Radioprotector Project to a level of $1.55 million 

over a two-year period. The major thrust of 

the project relates to the development of novel 

compounds that will provide protection to the 

normal tissue of cancer patients undergoing 

radiotherapy treatment (see page 63 for a 

summary of this project). Other potential 

commercial applications have also been identified 

and will be pursued by Sirtex under the terms of 

the licence arrangements. 

inteLLeCtuaL propertY anD CoMMerCiaLisation

Jerry de la Harpe, Dr Dominic Wall, Ray Wood, Professor Miles Prince.

a CoMMerCiaLisation suCCess storY: the estaBLishMent of CeLL therapies ptY LtD. 
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–  Co-operative Research Centre (CRC) for 
cancer therapeutics.  
The board, on the recommendation of the RAC, 

approved all legal documentation to give effect 

to Peter Mac’s participation in the Co-operative 

Research Centre for Cancer Therapeutics in mid-

2007. Peter Mac is keen to work with the other 

members of this first oncology-based CRC to 

develop novel therapeutic targets for purposes  

of commercialisation.

–  Victorian Prostate Cancer Research 
Consortium (VPCRC).  
Following detailed negotiations between the 

consortium parties (including the Ludwig Cancer 

Institute, the University of Melbourne, Monash 

University, Melbourne Health, TissuePath Pty Ltd 

and Peter Mac) and the Victorian Prostate Cancer 

Research Consortium management, a Terms 

Sheet (a precursor to the provision of a more 

detailed Members’ Agreement) was concluded 

in early 2008. All members also executed the 

constitution for the incorporation of a company 

limited by guarantee (VPCRC Ltd), which will 

assume responsibility for the management and 

administration of the consortium funds and the 

co-ordination of all research-based projects that 

might be funded through the VPCRC. 

–  Collaborative Research Agreement with Pfizer 
Inc (US).  
Over the last six years, Peter Mac and Pfizer 

Inc (US and Australia) have been developing a 

strong collaborative research relationship that 

has harnessed a new approach to pre-clinical 

and clinical drug development in oncology by 

using molecular imaging with positron emission 

tomography (PET) and parallel biomarker 

evaluation. Following Pfizer’s indication in 

mid-2007 that it would be interested in funding 

the development of a Translational Centre in 

Oncology at Peter Mac, a research collaboration 

agreement between Peter Mac and Pfizer was 

negotiated and finalised over six months. The 

company agreed to invest approximately  

A$15 million over the next three years in clinical 

research-related activities at Peter Mac, to be 

launched in 2008. 

–  Research Collaboration Agreement between 
Auckland UniServices (NZ) and Peter 
MacCallum Cancer Institute (Perforin 
Project).  
A Heads of Terms was settled with Auckland 

UniServices (acting on behalf of the chemistry 

group at Auckland University), under the terms 

of which Peter Mac will re-start the Perforin 

research program and finalise a more detailed 

Research Collaboration Agreement. Perforin is 

a toxic protein secreted by immune cells that is 

critical for killing virus-infected, malignant and 

foreign cells.

Peter Mac remains committed to identifying 

and developing the commercial potential of 

opportunities and initiatives that emerge from our 

research and clinical areas. Over the last 12 months 

the Centre’s board has been a strong supporter of 

our technology transfer effort, which is led by Mr 

Jerry de la Harpe, Director of Commercialisation 

and Associate Director of Research, with the help of 

Dr Shari Lofthouse, Manager, Intellectual Property 

and Development.

inteLLeCtuaL propertY anD CoMMerCiaLisation

a CoMMerCiaLisation suCCess storY: the estaBLishMent of CeLL therapies ptY LtD. 

Between 1998 and 2000 Peter Mac established the Centre for Blood Cell Therapies (CBCT), which was seen as an important initiative 

to move Peter Mac to the forefront of an emerging new paradigm that uses the body’s immune system to fight disease and repair 

damage (www.celltherapies.com.au). The CBCT is a combination of physical resources (clean rooms), highly qualified and trained 

staff and sophisticated operational systems all working within the overall framework of Peter Mac. This novel combination  

of resources can effectively deliver the traceability involved in a highly regulated environment, where patient safety and risk  

management are paramount. 

In 2001, Peter Mac management determined that a commercialisation of the CBCT operation, geared through a start-up company, 

would best meet the Centre’s developing needs. Mr Jerry de la Harpe (currently Director of Commercialisation and Associate Director 

of Research at Peter Mac) approached an investor-based group in Melbourne and with the expertise and help of Mr Ray Wood 

(now Managing Director of Cell Therapies[CT]) and Dr Ian Smart, the process of business planning and financial modelling was 

undertaken, resulting in the formation of CT in early 2003 as a 51% owned subsidiary of Peter Mac. Professor Miles Prince (then 

Head of Haematology) and Dr Dominic Wall (then Production Manager), both played critical roles in the creation and successful 

implementation of the company’s business plan. 

The primary mission of CT is to manage the commercial activities of the CBCT and related Peter Mac resources. Through the delivery 

of fees-for-service consulting and contract manufacturing, CT has maintained and expanded Peter Mac’s ability to translate research 

from the bench to the clinic. This capability has gained international recognition to the point that CT has now become totally self-

sustaining, with substantial royalties having been paid to Peter Mac. 

Over the last five years CT has demonstrated how commercial activities can complement and enhance Peter Mac’s translational 

research and clinical service delivery activities. CT has been instrumental in bringing a number of grants and subsidies to Peter Mac 

that would have been difficult if not impossible without the focus and attention to service delivery that a commercial entity brings to 

the institution. Peter Mac’s board continues to remain focused on identifying opportunities to create self-sustaining enterprises within 

an academic/research institute to meet Peter Mac’s evolving requirements for both research and clinical services.





Core teChnoLoGies
Core technologies are the backbone of research, providing the 
equipment and expertise needed to facilitate research and identify, 
import and in some cases develop new technologies.

Core Technologies senior staff: Ralph Rossie (FACS), Jan Williamson (Cryopreservation), Sam Cauberg and Lisa Devereux (Tissue Bank),  
Vikki Marshall (Microarray), Lara Sekhon (Media and Laboratory Services), Natalie Thompson (Bioinformatics), Sarah Ellis (Microscopy).
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overview

The Tissue Bank is open to all researchers who 
have the required appropriate Human Research 
Ethics Committee (HREC) approval.

 The Tissue Bank liaises closely with researchers 

internally at Peter Mac to determine their exact 

specifications for human material and to ensure 

that these needs are responded to. The ready 

availability of human material has been crucial to 

the researchers’ securing of major research grants  

from bodies such as the National Health and 

Medical Research Council (NHMRC) and 

international funding agencies such as the US 

Department of Defense.

Since its establishment in 1998, the Peter Mac 

Tissue Bank has collected biospecimens from more 

than 9,000 donors and supported some 70 research 

projects and 14 clinical trials. The breadth of 

collection across 9 of the 10 major tumour streams 

as well as rare tumour types sets the Peter Mac bank 

apart from other tissue banks across Australia. The 

storage and preservation protocols, in addition to 

sound management practices established from the 

very first collection, mean that in 2007 the Peter 

Mac Tissue Bank collection is of high quality, is 

of use in a wide variety of analyses and many of 

the individual samples have up to seven years of 

follow-up data associated with them.

2007 research achievements

The past year has seen the association with the 

Victorian Cancer Biobank come to fruition, with 

the first contribution agreement signed in October 

2006 and funds flowing to Peter Mac from January 

2007. Our participation in the NHMRC Enabling 

Grant-funded Australasian Biospecimen Network-

Oncology group continues to mature and the Peter 

Mac Tissue Bank has gained a higher national 

profile through this association. Staffing levels 

have increased in a year that has seen the loss of 

two long-term team members but, pleasingly, the 

recruitment of three very capable and valued staff. 

The Tissue Research Management Committee 

(TRMC) is the scientific arm of the Peter Mac 

Human Research Ethics Committee and is 

coordinated through the Tissue Bank. Eleven 

meetings were held in 2007, with 10 new internal 

and 5 new external applications considered along 

with 13 amendments. There were 25 projects 

actively sourcing tissue from the Tissue Bank in 

2007 and over 1,200 individual biospecimens were 

collected from Peter Mac, the St Vincent’s group 

of hospitals, and the Cabrini, Freemasons-Epworth 

and Box Hill Hospitals in 2007.

presentation highlights

Lisa Devereux 
–  Histology Group of Victoria Annual Meeting, 

Geelong, Vic, November 2007 (Invited Speaker).

–  National Cancer Research Institute Annual 

Meeting, Birmingham, UK, October 2007 

(Invited Speaker).

–  International Society for Biological and 

Environmental Repositories Annual Meeting, 

Singapore, May 2007 (Invited Speaker).

grants anD funDing

–  Australasian Biospecimen Network, Oncology 

Enabling Grant: $1.75 million, 2004–09.

–  Victorian Cancer Biobank: DIIRD and participant 

organisation funding (≈$100,000 per year).

for further details, please visit the core 
facilties pages of the research website:

http://www.petermac-research.org

tissue Bank
The Tissue Bank at Peter Mac is a 
core facility providing ethically 
collected, high quality human tissue 
to researchers.

researCh personneL 
head  
Lisa Devereux

senior research assistant  
Samantha Cauberg

research assistants 
Rhonda Mawal 
Kent Huynh

Data manager  
Samara Rosenblum

Tissue Bank Facility staff: Samantha Cauberg, Donna Popov, Leanne Bowes, Samara Rosenblum, Rhonda Mawal, Kent Huynh, Kylie 
Scott.

Donna Popov, Tissue Bank Research Assistant.
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MiCrosCopY
The Microscopy Core is a world-
class facility, providing 
sophisticated microscopy 
equipment and software supported 
by technical expertise to facilitate 
research integral to a wide range  
of cancer projects.

researCh personneL
core head  
Sarah Ellis

research assistants 
Stephen Asquith 
Judy Borg 
Cameron Nowell 
Naomi Peters 
Basia Przbylowski

overview

The Microscopy Research and Imaging Core was 

developed in 1999 by merging the existing electron 

microscopy/histology facilities with the optical 

microscopy facility. Laser capture microscopy was 

added in 2001. During the ensuing years, the core 

has continued to enlarge through the purchase of 

new equipment that is funded by competitive grants. 

We are now recognised as a world-class facility 

encompassing all aspects of biological optical  

and electron microscopy.

The aim of the microscopy core is two-fold: to 

provide researchers with sophisticated microscopy 

equipment and software to facilitate their research, 

and to educate, train and supervise researchers 

utilising the facility. Microscopy staff have an 

extensive range of skills, including all aspects of 

tissue processing for subsequent analysis using either 

optical or electron microscopy. In addition, the 

microscopy team advises researchers on imaging 

and sample processing and conducts regular tutorials 

and workshops. By organising regular trials and 

evaluations of newly developed microscopes and 

software, the microscopy team ensures that PeterMac 

researchers have access to the latest technology.

Currently the facility houses microscopes and 

equipment to suit a wide range of experimental 

protocols and design, including three confocal laser 

scanning microscopes, one of which is dedicated 

to live cell work, six wide-field microscopes, a 

transmission electron microscope (TEM), a laser 

capture microscope, and digital recording and 

analytical software for each microscope. Two of 

the microscopes are dedicated to the capture of live 

cell data through the addition of gas-controlled, 

heated environmental chambers, motorised stages, 

and specialist objectives. A vast array of ancillary 

equipment required for the processing of tissues and 

cells for both optical and electron microscopy is also 

provided; for histological work this includes a tissue 

processor, embedding centre, stainer, coverslipper, 

rotary microtomes, and immunostainer, and, for 

EM, high pressure freezer, ultramicrotomes with 

cryoattachments, freeze substitution system, and 

immunostainer for electron microscopy grids.

The excellence of the microscopy core is well-

known throughout Australia, resulting in extensive 

collaborations between Peter Mac and leading MRIs 

and universities. We aim to maintain our reputation 

and to continue to meet the current and future needs 

of researchers by continually updating our equipment 

and extending our knowledge base. 

2007 achievements

Key highlights for 2007 include the purchase and 

installation of several pieces of equipment designed 

to enhance the quality and reproducibility of 

histological sectioning, staining and coverslipping. A 

new spectral confocal configured specifically for live 

cell microscopy was installed early in 2007 and has 

proved vital to many projects with the result that it 

is now booked out 24 hours a day, 7 days a week. To 

facilitate the booking of microscopes and calculation 

of charges, we have recently instigated an on-line 

booking system. Several microscopes and software 

were trialled in 2007, including the newly released 

Nikon confocal, spinning disc confocals for live cell 

experiments and ‘IMARIS’ 4D analytical software. 

presentation highlights

Sarah Ellis 
–  Ludwig Scientific Imaging 3-day Workshop, 

Melbourne, Vic, May 2007 (Invited Speaker).

–  La Trobe University, Melbourne, Vic September 
2007 (Invited Speaker).

–  La Trobe University 1-day Workshop, Melbourne, 
Vic, October 2007 (Invited Speaker).

–  Australian Animal Health Laboratories Imaging 
2-day Workshop, Melbourne, Vic, October 2007 
(Invited Speaker).

–  Australian stem cell centre, Monash University, 
Melbourne, Vic, March 2007, April 2007 and 
November 2007 (Invited Speaker).

–  Microscopy and Microanalysis, Ft Lauderdale, 
USA, August 2007 (Speaker).

–  International Society for Stem Cell Research, 
Cairns, Qld, June 2007 (Poster).

In 2007, the Microscopy Core hosted the following 
seminars and presentations: 

–  Smart Imaging software seminar.

–  Molecular Devices, High throughput  
screening seminar.

–  Olympus with Professor Robert Hoffman, Small 

animal in vivo imaging seminar.

grants anD funDing

–  Perpetual trustees: $40,000, 2007.

–  Brockhoff Foundation: $19,481, 2007.

for further details, please visit the core 
facilties pages of the research website:

http://www.petermac-research.org

publications anD patents

Publications are listed at the end of the report and 

include references 39, 185, 245.

Microscopy Facility staff: Sarah Ellis, Cameron Nowell, Stephen Asquith, Dhanya Menon, Barbara Przybylowski. Absent: Judy Borg.

Sarah Ellis, Head of Microscopy.
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overview

The Microarray Core at Peter Mac provides state-

of-the-art facilities and expertise in the use of 

microarrays and high-throughput technologies for 

genomics. The facility encompasses microarray 

technology ‘proper’ as well as the newly established 

Victorian Centre for Functional Genomics (VCFG). 

Services offered include access to microarray 

instrumentation and high throughput robotic 

instrumentation, protocol development, provision of 

reagents (sub aliquots) for cost-saving and catering 

to smaller project requirements, and ‘full’ Affymetrix 

microarray services to both internal and external 

researchers. Provision of this service in-house sets 

Peter Mac apart from many like research institutes 

in Australia. Microarray services are offered to a 

range of national and New Zealand based external 

researchers on a full cost recovery basis.

The Microarray Core also adopts a ‘watchdog’ role 

for new genomics related technologies and facilitates 

their introduction in to the Peter Mac. 

The Victorian Centre for Functional Genomics 

(VCFG) is a facility open to the Australian medical 

research community for the purpose of providing 

access to both small- and large-scale lentiviral-

based short hairpin microRNAi (shRNAmir) gene 

knock-down screens in human cells. The VCFG was 

established in March 2006 and is licensed under the 

Open BioSystems ‘Open Access Program’ to develop 

pools of lentiviral-based gene knock-down (gene 

silencing) constructs (or reagents) from bacterial 

stocks procured under the licence.

2007 achievements

Throughout 2007, the VCFG conducted several 

successful validation screens and one large-scale 

in-house pooled screen, optimised protocols, 

established Standard Operating Procedures and 

began production of lentiviral pools to a density of 

2,500–5,000 lentiviral constructs per pool. In early 

2008, the VCFG will offer efficient and cost-effective 

shRNAmir gene knock-down screens to both internal 

and external researchers on a cost recovery basis. The 

VCFG is the only centre in Australia that has access 

to this particular technology platform.

The VCFG has collaborative associations with the 

Walter and Eliza Hall Institute, Agilent Technologie’s 

Adelaide Microarray Centre, Australian Genomic 

Research Facility and other members of the Open 

BioSystems Open Access Program (OAP).

Ongoing education for Peter Mac researchers on 

both microarray and functional genomics is provided 

through seminars hosted and organised by the 

Microarray Core Facility and regular updates  

from the Core.

presentation highlights

Vikki Marshall 
–  19th Lorne Cancer Conference, Lorne, Vic, 

February 8–10, 2007 (Poster).

–  MGED10/AMATA7 Conference, Brisbane, Qld, 

September 3–5, 2007 (Poster).

In 2007, the Microarray Core hosted the following 

seminars and presentations: 

–  Dr Russell McInnes, OpenGenomics – Flexible and 

Sensitive Microarrays for Emerging Applications.

–  Dr Devin Leake, Dharmacon Inc, Improving 

Functional Genomic Screens Usin Advances in 

RNAi and microRNA Technology.

–  Dr Steffen Muller, Analysis of Affymetrix Exon 

Array Data Using ‘Array Assist’ Software.

–  John Hartwell, Gene Logic Inc, Application of 

Clinical Genomics to Breast and Ovarian Cancer 

Drug Development and BioMarker Discovery.

–  Dr Mark Dupal, GE Automated High Content Cell 

Imaging Seminar.

–  Dr Brett Kennedy, Integrated Sciences, Biotrove 

OpenArray™ for HT QPCR and SNP Genotyping.

–  Dr Gwen Fewell, OpenBiosystems, Lentiviral 

shRNAmir Constructs for Mammalian RNAi: 

Versatile tools advance genome wide screening and 

Animal Model Development.

–  Dr Condie Carmack, Agilent Technologies, Oligo 

Array CGH in Diagnostics.

–  Dr Baz Smith, Clontech Laboratories Inc, 

Controlling gene expression with viral vectors—

Lenti-X™, Adeno-X™, Retro-X™.

for further details, please visit the core 
facilties pages of the research website:

http://www.petermac-research.org

MiCroarraY
The Microarray Core at the Peter 
Mac provides state-of-the-art 
facilities and expertise in the use of 
microarrays and high-throughput 
technologies for genomics.

researCh personneL
head  
Vikki Marshall

senior research assistant  
Rebecca Driessen

research assistant  
Katrina Falkenberg

Microarray facility staff: Katrina Falkenberg, Vikki Marshall and Rebecca Driessen.

Katrina Falkenberg, VCFG Research Assistant.
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Flow Cytometry facility staff: Ralph Rossi and Daud Duhur.

overview

The Flow Cytometry facility’s function is to provide 
investigators with a high level, integrated service 
that includes multi-parameter flow cytometric 
analysis, fully supported fluorescent activated 
cell sorting (FACS), training and education on all 
aspects of cytometry, a reliable and comprehensive 
system for management, storage and archival of 
flow cytometry data, and the development of new 
cytometry analysis and FACS approaches. 

Flow cytometry is a powerful technique for 
the analysis of individual cells within complex 
populations. It is used in both research and clinical 
settings. It also has an important role in the 
translation of knowledge from the research setting 
to the clinical area (translational research), where 
it has become invaluable as a resource for both cell 
identification and isolation.

The FACS facility at Peter Mac has the following 
instruments at present: two cell sorters (both 
Vantage SE Divas), an LSR2, a Canto (all of these 
instruments are made by Becton Dickinson, San 
Jose, Ca, USA) and an Automacs magnetic  
cell sorter.

One of the Diva sorters has been configured to 
have maximum flexibility in the scope of the work 
that it can perform. It has been fitted with one 
Sapphire (Coherent Scientific) solid state laser 
488 nm; one I90 (Coherent Scientific) Argon laser 
used at 325 nm but tuneable to other wavelengths; 
one Spectrum (Coherent Scientific) laser which is 
tuneable and is used at various wavelengths, giving 
the system a wide range of usage. This sorter is 
used for the complex and difficult types of work. 

The other sorter has been configured to perform 
ordinary work. It comprises one Sapphire (Coherent 
Scientific) laser 488 nm and one HENE (Coherent 
Scientific) laser 633 nm. 

The same concept has been applied to the analysers. 
One analyser, the LSR2, is capable of complex 
work while the other does the simpler work. The 
Automacs Magnetic cell separator (Miltenyi 
Biotech, Germany) is an adjunct to the other sorters. 
This instrument allows the separation of cells that 
are magnetically labelled. This technology is ideal 
for quick separations where very high  
purity is not required.

The services of the facility are utilised in many of 
the projects undertaken at Peter Mac. The output 
contributes to a large variety of innovative research 
projects, dedicated to advancing the understanding 
of how cancer occurs and how it can be prevented 
or treated. 

As the biological sciences become increasingly 
technologically dependant it is important to have 
sufficient technology to allow researchers to 
conduct their work in a competitive manner with 
other leading institutes. The Flow Cytometry 
facility is well positioned at the present to do this.

presentation highlights

Ralph Rossi 
–  Australasian Flow Cytometry Group (AFCG) 

Conference, Melbourne, September 2007 

(Secretary and Organising Committee Member).

for further details, please visit the core 
facilties pages of the research website:

http://www.petermac-research.org

fLow CYtoMetrY
The Flow Cytometry and Cell 
Sorting Core provides investigators 
with access to state-of-the-art 
equipment and expertise in all 
aspects of flow cytometry and cell 
sorting for the analysis and 
separation of cell populations 
stained with fluorescent 
compounds.

researCh personneL
core head  
Ralph Rossi

research assistant 
Daud Duhur

Ralph Rossi and Daud Duhur, Flow Cytometry staff.



134  Peter MacCallum Cancer Centre Research Report 2007 Core Technologies Media and Lab Services

overview

The Media and Laboratory Services Core facility 

provides an essential service to the Research 

Division. It services the needs of Peter Mac 

researchers in supplying high quality liquid and 

solid media and sterile laboratory ware in a cost-

efficient manner under strict quality control. 

The Media and Laboratory Services Core facility 
is separated into two areas: Media Kitchen and 
Laboratory Services.

The Media Kitchen maintains a cost-effective, 

consistent and reliable store of commonly used 

sterile media and buffers for the Research Division 

and Pathology Department. The facility supports 

the needs of individual research groups who may 

have a specific media or buffer stock maintained 

for them and Media Kitchen staff can also supply 

specific non-stock requests on demand. The facility 

steam-sterilises all Research Division liquids and 

retrovirus waste and maintains the X-ray developer 

and water ultra filtration unit on Level 2.

Laboratory Services provides a convenient and 

consistent system of cleaning, sterilising and 

returning reusable laboratory items to the Research 

Division across all research laboratories and the 

Pathology Department. Both dry heat and steam 

sterilisers are used. Laboratory Services also 

maintains the research linen stock, organises the 

cleaning of personalised gowns and refills pipette 

tip boxes for the Research Division and  

Pathology Departments.

for further details, please visit the core 
facilties pages of the research website:

http://www.petermac-research.org

MeDia anD 
LaBoratorY serviCes
The Media and Laboratory Services 
Core provides an essential service 
to the Research Division, serving 
the needs of Peter Mac 
Researchers in supplying high 
quality liquid and solid media and 
sterile laboratory ware in a cost 
efficient manner under strict  
quality control.

researCh personneL
head  
Lara Sekhon

media Kitchen technicians  
Menka Kyriakou 
Helen Braun

laboratory services technicians  
Menka Kyriakou 
Graham Heffernan 
Elzbieta Gajewska 
Theresa Rawson 
Suh-youn Ko

Media and Laboratory Services staff: Graham Heffernan, Elzbieta Gajewska, Lara Sekhon, Helen Braun, Menka Kyriakou. Absent: Suh-youn 
Ko, Theresa Rawson.

Laboratory Services technicians.
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Bioinformatics Facility staff: Rohan Fletcher, Jason Li, Joshy George, Jason Ellul and Natalie Thompson. Absent: Sian Fereday.

overview

The Bioinformatics Core has been integrated into 

the Research Division as an essential service. 

Researchers involve the Bioinformatics Core 

throughout projects, ensuring clear statistical 

objectives, and a budgeted time and cost of the 

analysis when a grant is submitted. 

Data produced at Peter Mac include comparative 

genomic hybridisation, SNP array, gene expression 

and other high-throughput technologies produced 

primarily by Affymetrix, Agilent, Applied 

Biosystems and OpenBioSystems. Data sources 

include in vitro and in vivo model systems, as well 

as biospecimens derived from large-scale clinical 

studies. The Victorian Centre for Functional 

Genomics group located within the Peter Mac 

research group is providing the capacity to perform 

functional genomics screens using lentiviral whole-

genome shRNAmir-based libraries. 

The analysts in the Bioinformatics Core work 

closely with experimental scientists and clinicians 

to ensure that the biological assumptions and 

translational relevance of the studies are fully 

considered when building and analysing the models 

of the biological systems. Analytical support is 

provided on demand. The core supported over 20 

labs on as many as 25 projects in 2007. 

The core is developing a genomics database to 

easily store and search by clinical details of the 

samples arrayed, and by probe level detail. The 

Bioinformatics Core has released a new database 

for storing genomic (microarray) data. This 

database has been designed to enable searching on 

the basis of whole projects, by single or multiple 

gene names or by histological and clinical details 

of the samples. Development of the database is 

ongoing and is expected to be complete in the last 

quarter of 2008. 

The core provides workstations with specialty 

user-friendly software for the biologist. The facility 

provides the most up-to-date commercial and open-

source software to analyse any kind of microarray 

data produced at Peter Mac. Expertise advice 

on the use of the software is readily available: 

Advice is provided generally through presentations 

and training sessions for the Bioinformatics 

software that is made available on Bioinformatics 

workstations; and specific questions are attended to 

one-on-one basis by a junior analyst. As the amount 

of microarrays produced at the Peter Mac, the 

resources in Bioinformatics become more important 

to the researchers, becoming essential for the 

success of many projects.

2007 achievements

In April 2007, the facility opened up consulting to 

external clients referred through the Microarray 

Core Facility. 

In September 2007, Natalie Thompson was 

invited to attend at a Bioinformatics Stakeholder 

Consultative Workshop that joined the 

Bioinformatics researchers in Melbourne as part of 

a national survey to discuss infrastructure needs, 

inter-institutional collaboration in bioinformatics 

education, and more generally linking the 

bioinformatics community.

In October 2007, the Bioinformatics core released 

an easy-to-use web-based database for in-house 

users which not only stores and manages our 

genomic data but is also linked to other clinical 

databases. This concept allows genomic and 

clinical data to be queried using both molecular and 

histological and clinical features.

In December 2007, the core upgraded one of the 

bioinformatics workstations to a 2 Quad Core 64Bit 

Computer with16GB RAM, which greatly improves 

performance in the analysis of the  

latest microarrays.

presentation highlights

–  Integrated Database for Cancer Research, Fletcher 

R., George J., Thompson N., Thomas D., Bowtell 

D., Fereday S, August 18, 2007 (Poster).

for further details, please visit the core 
facilties pages of the research website:

http://www.petermac-research.org

BioinforMatiCs
The Bioinformatics Core at Peter 
Mac works together with the 
research institute to complement 
the latest biological technologies 
and the latest developments in 
bioinformatics by applying novel 
and established analysis methods 
to the biological data with the 
ultimate goal of elucidating the 
mechanics of cancer. 

researCh personneL
head  
Natalie Thompson

Database manager  
Sian Fereday

Database programer  
Rohan Fletcher

senior analyst  
Joshy George

Junior analysts  
Jason Li 
Jason Ellul

Natalie Thompson and Rohan Fletcher.
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anD LearninG
encouraging and training research scientists of the future.

PhD Students: Desiree Anthony, Felix Grusche and Andrea Newbold.
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February 7th  Professor Doug Hanahan University of California, San Francisco, USA  Anti-angiogenic therapies for cancer: mechanisms, evasive resistance, and translational considerations.

February 13th   Dr John Hickman Institut de Recherches Servier, France  Discovery of small molecule inhibitors of BCL-2 for the selective indution of tumour cell apoptosis.

February 16th  Professor Ross Cagan Washington University, St. Louis, USA  Flies: development, disease, and drugs.

February 22th  Professor Andrew Rainbow McMaster University, Hamilton, Canada  Constitutive and inducible nucleotide excision repair in human cells: Studies using a recombinant adenovirus 

encoded reporter gene.

March 1st  Professor Andreas Strasser Walter and Eliza Hall Institute of  

Medical Research

 Molecular control of apoptosis during anti-cancer therapy – can we improve efficacy by targeting anti-apoptotic 

members of the Bcl-2 protein family?

March 8th  Professor Fabienne Mackay Garvan Institute of Medical Research, Sydney  The role of BAFF in Autoimmunity is T cell-independent but requires MyD88-dependent signalling.

March 15th  Dr Li Wu Walter and Eliza Hall Institute of  

Medical Research

 Distinct functional capacities of mouse dendritic cell populations.

March 22th  Assoc.  Professor Andrew Roberts, Walter and Eliza Hall Institute of  

Medical Research

 Targeting Bcl-2 and Bcl-xL with BH3 mimetics – a new therapeutic approach for lymphoid malignancies 

providing unexpected insights.

March 29th  Dr John Silke Department of Biochemistry,  

La Trobe University

 IAP regulation of TNFSF receptors.

April 5th  Professor Christina Mitchell Head of Department of Biochemistry and 

Molecular Biology, Monash University

 Regulation of PI3-kinase signalling by lipid phosphatases.

April 11th  Professor Ronald Germain National Institutes of Health, Bethesda, USA  A Multiscale Approach to Understanding Adaptive Immunity: From Molecules to Models to Movies.

April 12th  Dr Erica Sloan UCLA  The biological impact of stress on HIV and cancer.

April 19th  Dr Stephen Nutt Walter and Eliza Hall Institute of  

Medical Research

 The making and breaking of a B cell.

April 26th  Dr Ben Kile Walter and Eliza Hall Institute of  

Medical Research

 The molecular regulation of platelet life span.

May 3rd   Professor Peter Koopman Institute of Molecular Bioscience, Brisbane  Transcriptional pathways establishing the lymphatic system.

May 10th  Dr Michael Kershaw Peter MacCallum Cancer Centre  Combination Immunotherapies for Cancer.

May 17th  Assoc.  Professor Wayne Phillips Peter MacCallum Cancer Centre  PI 3-kinase mutations in human cancer.

May 24th  Professor Paul Hertzog Monash University  The Importance of Interferon Signalling in Toll-Like Receptor Responses.

May 31st  Dr Jose Villadangos Walter and Eliza Hall Institute of  

Medical Research

 Control of antigen presentation in dendritic cell subsets in vivo.

June 7th  Professor Ed Stanley Monash University  Directed differentiation of human embryonic stem cells.

June 14th  Dr Sudhir Krishna NCBS, Bangalore  Putative cervical cancer stem cells: Unravelling the role of Notch signalling.

June 28th  Dr Dave Winkler CSIRO  Modelling, cancer, and stem cells.

July 5th  Professor Terry Johns Ludwig Institute of Cancer Research  EGFR Antibodies: Trying to Hit a Moving Target.

July 12th  Professor Quynh Le Stanford University  Molecular Responses to Hypoxia.

July 26th  Dr Ross Dickins Cold Spring Harbor  Investigating tumour maintenance using reversible RNA interference in mice.

August 2nd  Professor James Whisstock Monash University  Gadding about: Structural and Functional Studies on Human Glutamate Decarboxylase (GAD).

August 9th  Professor Tony Burgess Ludwig Institute of Cancer Research  Epidermal Growth Factor Receptor Family: Targets for Cancer Therapy.

August 16th  Professor Doug Hilton Walter and Eliza Hall Institute of  

Medical Research

 Suppressor and enhancer screens in the mouse; shedding light on the control of blood cell number  

and identifying drug targets.

August 23rd  Professor Brandon Wainwright IMB  The hedgehog pathway and common human cancer.

August 30th  Professor Patrick Tam CMRI  Lineage allocation and germ layer formation in the mouse embryo: Embryological and mutant studies.

September 6th  Professor Jamie Rossjohn Monash University  Immune recognition and the Atkins diet.

September 20th  Assoc.  Professor Richard Lock CCIA  A new paradigm for glucocorticoid resistance in pediatric acute lymphoblastic leukaemia.

September 27th  Dr Rick Pearson Peter MacCallum Cancer Centre  The PI3K/AKT/mTOR pathway, growth control and cancer.

October 4th  Assoc.  Professor Kate Loveland Monash University  Smads, Hedgehogs and Importin proteins: Insights into testis biology from nuclear transport studies.

October 11th  Dr Pritinder Kaur Peter MacCallum Cancer Centre  The stem cell is dead – long live the microenvironment.

October 18th  Dr Natasha Harvey Hanson Institute  Defining the role of macrophages in embryonic lymphangiogenesis.

October 25th  Dr Roger Martin Peter MacCallum Cancer Centre  Progress Report from the Molecular Radiation Biology Laboratory. 

November 1st  Dr Hamish Scott Walter and Eliza Hall Institute of  

Medical Research

 Genetic predispositions to haematological disease - Down Syndrome and Familial AML.

November 7th  Dr John Davies NHLS and University of Cape Town, RS  Oligomerisation of Adhesion GPCRs in vitro modulates receptor expression and function –  

a model system using EMR2.

November 8th  Dr Eric Stanbridge University of California  The Emerging Role of Carbonic Anhydrase IX (CAIX) as a Hypoxia and Tumour Biomarker.

November 15th  Professor Tom Gonda University of Queensland  Development and Testing of Retroviral Vector Technologies.

Education and Learning

eDuCation anD LearninG
Education of future research scientists is a priority at Peter Mac. The 
Research Education Program strives to support the teaching and learning 
needs of all scientists in the Division.

eDuCation foCus
•  Encouraging and training research scientists of the future. 
•  A Destination of Excellence for post-graduate education in Australia.
• Wide-ranging research opportunities.

Using state-of-the-art facilities, we are focused on undertaking basic research and translational 

research that will lead to improved cancer diagnosis, treatment and care. Postdoctoral scientists and 

postgraduate PhD and MD students contribute significantly to the success of Peter Mac, and we are 

proud of the outstanding, motivated and enthusiastic staff and students who are an important part of our 

internationally recognised research team.

The Education program is supported by a full-time Education and Communication Officer, Dr Caroline 

Owen, appointed by the Research Division to coordinate all aspects of student and staff education and 

career activities, and to liaise with affiliated universities and research institutes. The Education Officer 

role includes:

–  Coordinating postgraduate scientific review committee meetings, confirmation and completion 

seminars. 

–  Developing and facilitating educational and professional development workshops.

–  Coordinating community and school outreach activities and presentations.

–  Coordinating administration of student scholarships and grants.

–  Planning, developing and facilitating recruitment activities and promotional materials.

–  Selection and induction of undergraduate and postgraduate students.

–  Liaising with administering universities for student enrolment, progress, recruitment, professional 

development, etc.

–  Assisting the Postgraduate Student and Post Doctoral Societies in developing activities and events.

seminar programs

Peter Mac scientists participate in seminar activities designed to assist in the professional development 

of scientists at all levels. 

The weekly Research Seminar series provides opportunities to hear about advances in cancer research 

from Peter Mac and external speakers. 

In 2007, the Topics in Cancer Seminar series was introduced as a postgraduate lecture series, providing 

an opportunity for students and scientists to expand their understanding of key aspects of cancer 

research.

Additional seminar programs were provided in response to the demands and needs of the developing 

scientists, including career opportunities, supervision workshops, thesis preparation and the PhD 

process.

Dr Caroline Owen, Education and Communication Officer.
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PETER MAC 2007 RESEARCH SEMINAR SERIES
February 7th  Professor Doug Hanahan University of California, San Francisco, USA  Anti-angiogenic therapies for cancer: mechanisms, evasive resistance, and translational considerations.

February 13th   Dr John Hickman Institut de Recherches Servier, France  Discovery of small molecule inhibitors of BCL-2 for the selective indution of tumour cell apoptosis.

February 16th  Professor Ross Cagan Washington University, St. Louis, USA  Flies: development, disease, and drugs.

February 22th  Professor Andrew Rainbow McMaster University, Hamilton, Canada  Constitutive and inducible nucleotide excision repair in human cells: Studies using a recombinant adenovirus 

encoded reporter gene.

March 1st  Professor Andreas Strasser Walter and Eliza Hall Institute of  

Medical Research

 Molecular control of apoptosis during anti-cancer therapy – can we improve efficacy by targeting anti-apoptotic 

members of the Bcl-2 protein family?

March 8th  Professor Fabienne Mackay Garvan Institute of Medical Research, Sydney  The role of BAFF in Autoimmunity is T cell-independent but requires MyD88-dependent signalling.

March 15th  Dr Li Wu Walter and Eliza Hall Institute of  

Medical Research

 Distinct functional capacities of mouse dendritic cell populations.

March 22th  Assoc.  Professor Andrew Roberts, Walter and Eliza Hall Institute of  

Medical Research

 Targeting Bcl-2 and Bcl-xL with BH3 mimetics – a new therapeutic approach for lymphoid malignancies 

providing unexpected insights.

March 29th  Dr John Silke Department of Biochemistry,  

La Trobe University

 IAP regulation of TNFSF receptors.

April 5th  Professor Christina Mitchell Head of Department of Biochemistry and 

Molecular Biology, Monash University

 Regulation of PI3-kinase signalling by lipid phosphatases.

April 11th  Professor Ronald Germain National Institutes of Health, Bethesda, USA  A Multiscale Approach to Understanding Adaptive Immunity: From Molecules to Models to Movies.

April 12th  Dr Erica Sloan UCLA  The biological impact of stress on HIV and cancer.

April 19th  Dr Stephen Nutt Walter and Eliza Hall Institute of  

Medical Research

 The making and breaking of a B cell.

April 26th  Dr Ben Kile Walter and Eliza Hall Institute of  

Medical Research

 The molecular regulation of platelet life span.

May 3rd   Professor Peter Koopman Institute of Molecular Bioscience, Brisbane  Transcriptional pathways establishing the lymphatic system.

May 10th  Dr Michael Kershaw Peter MacCallum Cancer Centre  Combination Immunotherapies for Cancer.

May 17th  Assoc.  Professor Wayne Phillips Peter MacCallum Cancer Centre  PI 3-kinase mutations in human cancer.

May 24th  Professor Paul Hertzog Monash University  The Importance of Interferon Signalling in Toll-Like Receptor Responses.

May 31st  Dr Jose Villadangos Walter and Eliza Hall Institute of  

Medical Research

 Control of antigen presentation in dendritic cell subsets in vivo.

June 7th  Professor Ed Stanley Monash University  Directed differentiation of human embryonic stem cells.

June 14th  Dr Sudhir Krishna NCBS, Bangalore  Putative cervical cancer stem cells: Unravelling the role of Notch signalling.

June 28th  Dr Dave Winkler CSIRO  Modelling, cancer, and stem cells.

July 5th  Professor Terry Johns Ludwig Institute of Cancer Research  EGFR Antibodies: Trying to Hit a Moving Target.

July 12th  Professor Quynh Le Stanford University  Molecular Responses to Hypoxia.

July 26th  Dr Ross Dickins Cold Spring Harbor  Investigating tumour maintenance using reversible RNA interference in mice.

August 2nd  Professor James Whisstock Monash University  Gadding about: Structural and Functional Studies on Human Glutamate Decarboxylase (GAD).

August 9th  Professor Tony Burgess Ludwig Institute of Cancer Research  Epidermal Growth Factor Receptor Family: Targets for Cancer Therapy.

August 16th  Professor Doug Hilton Walter and Eliza Hall Institute of  

Medical Research

 Suppressor and enhancer screens in the mouse; shedding light on the control of blood cell number  

and identifying drug targets.

August 23rd  Professor Brandon Wainwright IMB  The hedgehog pathway and common human cancer.

August 30th  Professor Patrick Tam CMRI  Lineage allocation and germ layer formation in the mouse embryo: Embryological and mutant studies.

September 6th  Professor Jamie Rossjohn Monash University  Immune recognition and the Atkins diet.

September 20th  Assoc.  Professor Richard Lock CCIA  A new paradigm for glucocorticoid resistance in pediatric acute lymphoblastic leukaemia.

September 27th  Dr Rick Pearson Peter MacCallum Cancer Centre  The PI3K/AKT/mTOR pathway, growth control and cancer.

October 4th  Assoc.  Professor Kate Loveland Monash University  Smads, Hedgehogs and Importin proteins: Insights into testis biology from nuclear transport studies.

October 11th  Dr Pritinder Kaur Peter MacCallum Cancer Centre  The stem cell is dead – long live the microenvironment.

October 18th  Dr Natasha Harvey Hanson Institute  Defining the role of macrophages in embryonic lymphangiogenesis.

October 25th  Dr Roger Martin Peter MacCallum Cancer Centre  Progress Report from the Molecular Radiation Biology Laboratory. 

November 1st  Dr Hamish Scott Walter and Eliza Hall Institute of  

Medical Research

 Genetic predispositions to haematological disease - Down Syndrome and Familial AML.

November 7th  Dr John Davies NHLS and University of Cape Town, RS  Oligomerisation of Adhesion GPCRs in vitro modulates receptor expression and function –  

a model system using EMR2.

November 8th  Dr Eric Stanbridge University of California  The Emerging Role of Carbonic Anhydrase IX (CAIX) as a Hypoxia and Tumour Biomarker.

November 15th  Professor Tom Gonda University of Queensland  Development and Testing of Retroviral Vector Technologies.
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Student teaching and learning are key 

activities in the Research Division, and 

the attraction of high-quality students to 

undertake Doctor of Philosophy (PhD), 

Doctor of Medicine (MD) and Bachelor of 

Science Honours programs in our laboratories 

continues as a priority. In 2007, we welcomed 

eight new Honours students, 13 new PhD 

students and one MSc student to our team, 

and in so doing maintained our graduate 

student numbers at 70.

The Research Division is home to 

approximately 70 honours and post-graduate 

students. In addition, we annually mentor 

Advanced Medical Science (AMS) students 

and students in the Summer Vacation 

Research Program, as well as undergraduate 

students (local and international) who 

undertake work experience in our 

laboratories. The research team also offers 

opportunities to TAFE and secondary school 

students to undertake short-term work 

placements in the laboratories. 

The comprehensive student program includes 

mentor programs, dedicated student scientific 

review committees, onsite workshops and 

seminars, and community and outreach 

opportunities. 

Postgraduate PhD and MD students 

contribute significantly to the success of Peter 

Mac. We warmly congratulate the following 

students who successfully completed their 

studies in 2007. 

STUDENT TRAINING PROGRAM

Education and Learning

class of 2007

Doctor of philosophy (the university of melbourne)

Dr Kirsten Herbert      The use of retinoids to enhance mobilisation of hamatopoietis stem  

and progenitor cells in mice and humans. 

Supervisors: Assoc. Professor G. McArthur, Professor M. Prince. 

Currently: Heamotology Registrar, Pathology, Peter Mac.

Dr Maria Moeller        Investigation of gene-modified CD4+ T cells and their subsets for enhancing adoptive 

immunotherapy of cancer. Supervisors: Dr P. Darcy, Professor M. Smyth.  

Currently: CCV Postdoctoral Fellow, Peter Mac.

Dr Rohan Steel            The regulation of stress induced apoptosis by HSP72. 

Supervisor: Dr R. Anderson. 

Currently: Postdoctoral Fellow, St Vincent’s Institute.

Dr Jeremy Swann        Supervisor: Professor M. Smyth. 

Currently: Postdoctoral Fellow, Frieberg, Germany. 

Doctor of meDicine (the university of melbourne)

Dr Yoland Antill          The clinical management of women at increased risk for breast and/or ovarian cancer. 

Supervisors: Assoc. Professor K. Phillips, Assoc. Professor I. Campbell. 

Currently: Medical Oncologist, Peter Mac.

bachelor of science (honours) (the university of melbourne)

Candiloro, I. Analysis of genetic and epigenetic events at chromosomal region 9q34 in Acute Myeloid 

Leukaemia. Dr A. Dobrovic. Currently: Research Assistant, Peter Mac.

Chow, S. Functional analysis of suppressors of breast cancer metastasis to bone.  

Dr R Anderson, Dr B. Parker. Currently: Seeking research assistant role.

Leong, H.S. The role of retinoblastoma protein in osteosarcoma. Dr D. Thomas, Dr M. Kansara. 

Currently: PhD Student, WEHI.

Lim, V. Regulation of HP-1alpah by the RNA Polymerase I transcription factor UBF.  

Assoc. Professor Hannan, Dr R. Pearson. Currently: PhD student in Singapore.

Messina, N. STAT1 as the Axis of Crosstalk between Type I and Type II Interferons. 

Assoc. Professor R. Johnstone, Dr C. Clarke. Currently: PhD student, Peter Mac.

Parry, L. Investigating a potential human Tumour Suppressor Gene: Scribble: A Structure / Function 

Analysis. Dr P. Humbert, Dr H. Richardson. Currently: Postgraduate medicine student, 

University of Sydney.

Peck, A. The role of amino acid/nutrient signalling pathways and their regulation of cell growth via the 

mTOR pathway. Dr R. Pearson, Dr K. Hannan. Currently: Research Assistant, Peter Mac.

Wong, C. Investigating the Effects of Loss of Siah on Tumour Progression and Metastasis in Mouse 

Breast Cancer Models. Professor D. Bowtell, Dr A. Moeller, Dr C. House.  

Currently: PhD student, Peter Mac.

aDvanceD meDical science (the university of melbourne)

Hui, Y. Characterisation of the therapeutic potential of novel drugs in imatinib  

resistant gastrointestinal stromal tumour. Assoc. Professor G. McArthur.  

Currently: Continuing Medical Degree, University of Melbourne.

Lai, W.Z. (Zoe) The role of bone morphogenic proteins in breast cancer metastasis. Dr R. Anderson. 

Currently: Continuing Medical Degree, University of Melbourne.

aDvanceD meDical science (universitas inDonesia)

Hutagalung, A. Understanding Barrett’s Oesophagus. Assoc. Professor W. Phillips.  

Currently: Continuing Medical Degree, Universitas Indonesia.

Karina, J. Estimation of primary tumour volume in PET scans of cervical cancer patients and 

comparison with corresponding MRI images. Assoc. Professor K. Narayan.  

Currently: Continuing Medical Degree, Universitas Indonesia.

Lestari, O. Prognostic significance of haemoglobin levels at the time of diagnosis and during treatment  

of cervical cancer patients. Assoc. Professor K. Narayan.  

Currently: Continuing Medical Degree, Universitas Indonesia.

Nagrani, D. Methods for improving quantification of tumour metabolism based on PET imaging. Professor 

R. Hicks. Currently: Continuing Medical Degree, Universitas Indonesia.

Rejeki, V. Correlation of FIGO stage, pretreatment MRI tumour volume and point ‘A’ dose  

in conformal planned cervical cancer patients. Assoc. Professor K. Narayan.  

Currently: Continuing Medical Degree, Universitas Indonesia.
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2007 postgraDuate lecture series: topics in cancer

DATE TOPIC SPEAKER

March 6th Epidemiology of Cancer Professor John Hopper, Centre for MEGA Epidemiology, University of Melbourne.

March 20th Molecular Pathology of Cancers Assoc. Professor Melissa Southey, Genetic Epidemiology, University of Melbourne.

March 27th Oncogenes and Tumour Suppressors Distinguished Fellow, Professor Joe Sambrook, Peter MacCallum Cancer Centre.

April 17th The Molecular Basis of Cancer Assoc. Professor David Thomas, Sarcome Genetics and Genomics, Peter MacCallum Cancer Centre.

April 24th Growth Factors and Signalling in Cancer Assoc. Professor Andrew Roberts, Cancer and Haematology, WEHI.

May 3rd Cell Cycle Control and Cancer Dr Helena Richardson, Cell Cycle and Development, Peter MacCallum Cancer Centre.

May 8th The Tumour Microenvironment Dr Izhak Haviv, Cancer Biology, Peter MacCallum Cancer Centre.

May 15th Stem Cells and Cancer Dr Jane Visvader, Molecular Genetics of Cancer, WEHI.

May 22nd Apoptosis and Cancer Assoc. Professor Ricky Johnstone, Gene Regulation, Peter MacCallum Cancer Centre.

May 29th Cancer Immunology Professor Mark Smyth, Peter MacCallum Cancer Centre.

June 12th Profiling and Early Detection of Cancer Professor David Bowtell, Cancer Genetics and Genomics, Peter MacCallum Cancer Centre.

June 19th Designer Drugs and Clinical Cancer Trials Assoc. Professor Grant McArthur, Translational Research, Peter MacCallum Cancer Centre.

June 26th Animal Models of Cancer Dr Patrick Humbert, Cell Cycle and Cancer Genetics, Peter MacCallum Cancer Centre.

July 4th The Future of Cancer Detection and Treatment Professor David Bowtell, Cancer Genetics and Genomics, Peter MacCallum Cancer Centre.

October 2nd Cancer in 50 years time Distinguished Fellow, Professor Joe Sambrook, Peter MacCallum Cancer Centre.

2007 postgraDuate lecture series: research preparation

DATE TOPIC SPEAKER

July 10th PhD Completion and Motivation •  Dr Angela Woods and Dr Jeannette Fyfe, School of Graduate Studies, University of Melbourne.

August 7th The Role of the Supervisor •  Professor Arthur Shulkes, Assoc. Dean (Research Training), Faculty of Medicine, Dentistry and 

Health Sciences, University of Melbourne.

•  Dr Angela Woods, School of Graduate Studies, University of Melbourne.

•  Assoc. Professor Rob Ramsay, Peter MacCallum Cancer Centre.

August 21st Science gym: a science communication workout for 

science types

• Dr Andrea Horvath, Museum Victoria 

September 29th Careers in science – Is there life after research? •  Dr Phil Marley, Department of Innovation, Industry and Regional Development.

•  Dr Grace Chan, Phillips Ormonde and Fitzpatrick – Patent and Trade Mark Attorneys.

•  Dr Maree Faux, Ludwig Institute for Cancer Research.

•  Dr Gino Vairo, Research and Development, CSL.

PhD students commencing 2007: Hong do Do, Nimali Withana, Nezaket Turkel, Megan Bywater, Imogen Elsum, Olivia Susanto, Andrea Newbold, Yuan Cao, Rachel Carter, Manasa Ramakrishna, Lynn Chong.
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phD in progress

Scholarships to Support Training

ANU: ANU Research Scholarship

APA: Australian Postgraduate Award

ASCC: ASCC Postgraduate Scholarship

CASS: CASS Foundation Scholarship

CCV: Cancer Council Victoria

CRIS: Cancer Research Institute Scholarship

CSL: CSL Postgraduate Scholarship

EGIPS: Egyptian Government International 

Postgraduate Scholarship

FUSRS: Flinders University Student  

Research Scholarship

LaTrobe: La Trobe University  

Postgraduate Scholarship

LF: Leukaemia Foundation Scholarship

MGS: Monash Graduate Scholarship

MIRS: Melbourne International  

Research Scholarship

MRS: Melbourne Research Scholarship

NBCF: National Breast Cancer  

Foundation Scholarship

NHMRC: NHMRC Dora Lush  

Postgraduate Scholarship

Peter Mac: Peter Mac Research  

Laboratory Funding

Rosenthal: D.B. Rosenthal  

Postgraduate Scholarship

SUT: Swinburne University 

Postgraduate Scholarship

Amos, S, Enhancing lymphocyte trafficking for 

adoptive T-cell therapies. Dr M. Kershaw, CCV.

Anthony, D, Biological function of Granzyme M. 

Professor M. Smyth, Professor J. Trapani, MRS.

Arthur, H, Molecular and biological 

characterisation of interferon mediated signal 

transduction pathways and genes that respond to 

interferon. Assoc. Professor R Johnstone, MRS.

Baran, K, The mechanisms by which Cathepsin 

B is able to protect cytotoxic T lymphocytes from 

perforins toxicity. Professor J. Trapani, Dr I. 

Voskoboinik, NHMRC.

Bearfoot, J, Identification of microRNA genes 

involved in breast and ovarian tumourigenesis. 

Assoc. Professor I. Campbell, Assoc. Professor W. 

Phillips, Assoc. Professor A. Dobrovic, MRS.

Bidwell, B, Endothelial and epithelial genes 

expressed in breast cancer metastasis. Dr R. 

Pearson, Dr R. Anderson/ Parker, APA.

Blashki, D, Prospective Isolation and 

Characterisation of Candidate Mesenchymal Stem 

Cells from Multiple Adult Mouse Tissues, Dr P. 

Kaur, Prof P. Simmons, MRS.

Bolden, J, Investigating Anti-Tumour Activities of 

Histone Deacetylase Inhibitors. Assoc. Professor R. 

Johnstone, CRIS.

Bolitho, P, Immune surveillance of B cell 

lymphoma. Professor M. Smyth, Godfrey, CRIS.

Bruhn, M, Role of SGK3 in tumourigenisis. Dr K. 

Sheppard, Assoc. Professor R. Hannan, FUSRS.

Bywater, M, Regulation of ribosome biogenesis 

during lymphomagenesis. Assoc. Professor G. 

McArthur, Assoc. Professor R. Hannan, NHMRC.

Cao, Y, BMP4 – a metatstasis suppressor gene in 

breast cancer. Dr R. Anderson, Dr B. Eckhardt, 

MRS.

Chan, J, Growth control by the AkT protein kinase: 

implications for cancer. Dr R. Pearson, Assoc. 

Professor R. Hannan, MGS.

Chee, L, Differentiation therapy of acute myeloid 

leukaemia: combining RAR-Agonists and G-CSF. 

Assoc. Professor G. McArthur, Dr P. Humbert, 

CSL.

Chong, L, Investigating Olt-4 in skin. Dr P. Kaur, 

Schluter, Peter Mac.

Do, H, Genetic and epigenetic mechanisms 

determining responses to therapy in non-small cell 

lung cancer. Dr A. Dobrovic, Professor S. Fox, 

Peter Mac.

Dworkin, S, The role of the transcription factors 

CREB and c-MYB in brain homeostasis and 

disease. Assoc. Professor Theo Mantamadiotis, 

Assoc. Professor R. Ramsay, Peter Mac.

Ellis, L, Mechanisms of action of Histone 

Deacetylose Inhibitors. Assoc. Professor R. 

Johnstone, Dr Mark Hulett, ANU.

Ellis, S, In situ protein and molecular 

characterisation of the hemopoietic stem cell niche. 

Dr S. Nilsson, Dr I. Bertoncello, Peter Mac/ASCC/

CASS.

Elsum, I, The Role of Scribble in oncogenic 

signalling and tumourigenesis. Dr P. Humbert, Dr 

H. Richardson, CCV.

Etemadmoghadam, D, Genome-wide microarray 

analysis of CAN copy number variation in ovarian 

cancer. Professor D. Bowtell, MRS.

Fleming, N, Investigation of PTHrP in breast 

cancer. Dr D. Thomas, Dr R. Anderson, NBCF.

Frew, A, Combination therapeutics targeting the 

TRAIL receptor pathway. Professor M. Smyth, 

Assoc. Professor R. Johnstone, CRIS.

Galea, R, The role of the Scribble/Discs 

Lager polarity complex in development and 

tumourigenisis. Dr P. Humbert, Dr H. Richardson, 

APA.

Grusche, F, Characterisation of genes that 

potentially function downstream of Ras and 

Scribble in Drosophila tumour model. Dr H. 

Richardson, Dr T. Brumby/Harvey, MIRS.

Herbert, K, Assoc. Professor G. McArthur, Prince 

and Purtin, AMP, Leuk Found Vic.

Huang, K, Epigenetic mechanisms in benign and 

malignant breast cancer. Professor S. Fox, Dr A. 

Dobrovic, MRS.

Hung, S, The contribution of S6k/ribosome 

biogenesis axis to the process of cell transformation 

and tumour growth. Assoc. Professor R. Hannan, Dr 

R. Pearson, MRS.

Huynh, D, CSF-1/c-fms signalling in intestinal 

biology and cancer. Assoc. Professor R. Ramsay, 

LaTrobe.

Jastrzebski, K, Role of S6k in the regulation of 

rRNA gene transcription, ribosome biogenesis and 

cellular growth. Assoc. Professor R. Hannan, Dr R. 

Pearson, APA.

Khoo, P, Investigation of pathways that act 

downstream of scribble and Rho GEF2 in 

cooperation with oncogenic RAS in a Drosophila 

cancer model. Dr H. Richardson , Dr P. Humbert/Dr 

T. Brumby, MRS.

Kusuma, N, Targeting of Laminin-10 in breast 

cancer metastasis. Dr R. Anderson, Dr N. Pouliot, 

NHMRC.

Lee, R, Biochemical analysis of AKT3 specific 

Education and Learning
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signal transduction. Dr R. Pearson, Assoc. 

Professor R. Hannan, APA.

Lin, J, Effects of ribosomal protein hypomorphs 

on cell growth and proliferation in Drosophila 

melangaster. Assoc. Professor R. Hannan, Dr R. 

Pearson and Quinn, APA.

Loi, S, The application of gene expression profiling 

to clinical breast cancer research. Assoc. Professor 

G. McArthur, NBCF.

Miao, YR, The role of Myb in mammogenesis and 

breast cancer. Assoc. Professor R. Ramsay, Dr R. 

Anderson, MRS.

Newbold, A, Mechanisms of histone deacetylase 

inhibitors. Assoc. Professor R. Johnstone, NHMRC.

Pasam, A, Mechanisms and role of polarity proteins 

in T cells. Dr S. Russell, Dr P. Humbert, MRS.

Pegram, H, Gene modification of multiple 

leukocytes for cancer immunotherapy. Dr P. Darcy, 

Dr M. Kershaw, MRS.

Poon, C, In vivo analysis of cooperative 

tumourigenesis between Src and RasACT in 

Drosophila. Dr H. Richardson, Dr P. Humbert and 

Dr T. Brumby, MRS.

Qiu, W, Cellular, molectular and genetic 

characterisation of breast and ovarian cancer 

associated fibroblasts (CAFS). Assoc. Professor I. 

Campbell, Dr I. Haviv, NHMRC.

Ramakrishna, M, Identification of novel ovarian 

cancer genes using a cross-platform, integrative 

genomics approach. Assoc. Professor I. Campbell, 

Dr K. Gorringe, MRS.

Saad, M, Biological characterisation of human 

phosphatidylinositide 3-kinase Mutations. Assoc. 

Professor W. Phillips, Rosenthal, EGIPS.

Sacirbegovic, F, The role of polarity proteins in T 

cell function. Dr S. Russell, Dr P. Humbert, MRS.

Susanto, O, Signalling pathways in cytotoxic 

lymphocyte-induced cell death. Dr N. Waterhouse, 

Professor J. Trapani, CRIS.

Thompson, E, Genome-wide allele-specific copy 

number analysis to identify genes involved in breast 

cancer predisposition. Assoc. Professor I Campbell, 

Assoc. Professor P. Waring and Dr A. Holloway, 

NBCF.

Wall, M, The role of growth control in the 

differentiation of normal and leukaemic myeloid 

cells. Assoc. Professor G. McArthur, CCV.

Wiegmans, A, The biomolecular actions of HDAC 

inhibitors. Assoc. Professor R. Johnstone, NHMRC.

Williams, B, Characterisation and immune 

targeting of nuclear oncogenes in cancer. Assoc. 

Professor R. Ramsay, Dr T. Mantamadiotis, CCIA, 

Peter Mac.

Williams, L, Identifying tumour suppressor genes 

on chromosome 22 in breast, ovarian and colorectal 

cancer. Assoc. Professor I. Campbell, Dr R. 

Anderson, CCV.

Withana, N, Contribution of tumour derived 

cysteine cathepsins to breast cancer metastasis to 

bone. Dr R Anderson, Parker, NHMRC.

Doctor of meDicine in progress 
(the university of melbourne)

Fogarty, G, A/Prof G. McArthur, A/Prof M. McKay 

and Dr C. Cullinane.

Khamly, K, Tumour hypoxia and response to 

preoperative radiotherapy in soft-tissue sarcomas. 

Dr D. Thomas.

msc in progress (swinburne 
university of technology)

Shimoni, R, Measuring Scribble and betaPIX 

interaction by Raster Image Correlation 

Spectroscopy (RICS). Dr S. Russell, Prof Min Gu.

mphil in progress (the 
university of melbourne)

Bojdazieva, J, Functional analysis of Discs Large 

5. Dr P. Humbert, Dr S. Russell, APA.

Carter, R, Integrin ß3 as a therapeutic target for 

breast cancer metastasis to bone. Dr R. Anderson, 

Dr N Pouliot, Peter Mac.

Chia, J, Investigating the molecular basis of 

perforin dysfunction that leads to atypical 

Haemophagocytic Lymphohistiocytosis (HLH) or 

other primary pathologies. Prof J Trapani, Dr I. 

Voskoboinik, Peter Mac.

Turkel, N, Characterisation of a novel drosophila 

oncogene. Dr H. Richardson, Dr T. Brumby, Dr H. 

Richardson, Peter Mac.

Vasireddy, RSR, Molecular cell basis of radiation 

responses. Assoc. Professor M. McKay, MRS.

aDvanceD meDical science (ams) 
in progress (the university of 
melbourne)

Lestari, CN, DNA repair status of radiosensitive 

cancer patients. Assoc. Professor M. McKay.

Patra, J, The role of cohesin in radiation response 

and cancer. Assoc. Professor M. McKay.

Melati, T, Assoc. Professor K. Narayan.

Lindawati, M, The Assessment of Locoregional 

Failure and Toxicity in Locoregionally Advanced 

Cervical Cancer Patients Treated with Radical 

Radiotherapy and Given a Boost if PET-node 

Positive. Assoc. Professor K. Narayan. 

Triyuniati, H, Assoc. Professor K.Narayan.

Corcoran, B, Investigating the activity of a novel 

PI3 kinase inhibitor in a model of B cell lymphoma. 

Dr C. Cullinane.

Rantshilane, K, Detection of Occult disseminating 

tumour cells and tumour DNA in early stage 

operable breast cancer. Assoc. Professor A. 

Dobrovic.

Thashneem, E, Investigating the developmental 

function of c-Myb employing Zebra fish as a model 

system. Assoc. Professor R. Ramsay.

Anton, J, Amplification of PI 3-kinase and Akt 

genes in human cancers. Assoc. Professor W. 

Phillips.

aDvanceD meDical science 
(ams) in progress (universitas 
inDonesia)

Lestari, CN, DNA repair status of radiosensitive 

cancer patients. Assoc. Professor M. McKay

Patra, J, The role of cohesin in radiation response 

and cancer. Assoc. Professor M. McKay

Melati, T, Pap smear at the time of colposcopy: is it 

useful? Assoc. Professor D. Allen 

Lindawati, M, The Assessment of Locoregional 

Failure and Toxicity in Locoregionally Advanced 

Cervical Cancer Patients Treated with Radical 

Radiotherapy and Given a Boost if PET-node 

Positive. Assoc. Professor K. Narayan 

Triyuniati, H, Prognostic significance of 

histological features in endometrial cancer. Assoc. 

Professor K. Narayan 

Anton, J, Amplification of PI 3-kinase and Akt 

genes in human cancers. Assoc. Professor W. 

Phillips.
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2007 peter mac postgraDuate 
research meDal

In 1999, to mark the 50th anniversary of Peter 

Mac, the Research Division established the Peter 

MacCallum Cancer Centre Postgraduate  

Research Medal.

This award aims to promote excellence in cancer 

research by PhD and MD students at Peter Mac, 

and is judged in consideration of the international 

impact of the basic, translational or clinical cancer 

research. Accompanying this prestigious medal is a 

plaque and a prize of $1,500. 

Due to the high standard of the applicants for 

this award, the Selection Committee awarded the 

2007 medal to two researchers from the Research 

Division: Maria Moeller from the Immunotherapy 

Laboratory, and Jeremy Swann from the Cellular 

Immunity Laboratory. Both these researchers 

demonstrated outstanding contributions to cancer 

research and strong publication records.

Maria received this award based on the research 

she conducted for her PhD under the supervision of 

Dr Phil Darcy and Dr Mike Kershaw. Her research 

investigated the use of gene-engineered T cells in 

cancer therapy, demonstrating an approach that 

could significantly enhance cancer therapy by the 

inclusion of gene-engineered CD4+ helper T cells 

in the treatment regimen. The lodging of a patent 

on this work reflects its importance in the adoptive 

immunotherapy field.

Jeremy completed his PhD under the supervision 

of Professor Mark Smyth. His research examined 

several aspects of tumour immunology, including 

the role of type-I interferons in promoting 

anti-tumour immune responses, and the role of 

regulatory T cells in suppressing anti-tumour 

immune responses. The findings of his research are 

a valuable contribution towards an understanding 

of the complex effector and regulatory networks 

that dictate the outcome of any given anti-tumour 

immune response. Jeremy has left Peter Mac to 

take up a postdoctoral position at the Max Planck 

Institute in Freiberg, Germany.

The co-awarding of the medal serves as a great 

tribute to the high calibre of research that continues 

to be conducted at Peter Mac. The Research 

Division is very grateful to Professor Lester Peters 

and the Peter Mac Foundation for again supporting 

this award.

2007 nicole lunDie stuDent prize

The Nicole Lundie Undergraduate Student Prize is 

awarded annually to an outstanding Undergraduate 

student at Peter Mac.  In previous years, this has 

been awarded as a Summer Scholarship Prize. From 

2007, this prize is awarded to the most outstanding 

Honours student who has undertaken their research 

project at Peter Mac.

The award is made in memory of Nicole Lundie 

who was a summer, Honours and PhD student 

at Peter Mac before she passed away during the 

first year of her PhD, and is made in memory of 

her exceptional academic achievements and her 

passion, drive and commitment to science. 

In 2007, this prize was awarded to Christina 

Wong who was based in the Cancer Genetics and 

Genomics Laboratory under the supervision of 

Dr Andreas Moeller and Professor David Bowtell 

while undertaking her Honours research project: 

‘Investigating the Effects of Loss of Siah on Tumour 

Progression and Metastasis in Mouse Breast 

Cancer Models’. 

The award is sponsored by the Lions Club of 

Geelong Breakfast, donations made in memory of 

Nicole Lundie, and the Research Division at Peter 

Mac. The Research Division take this opportunity to 

thank the Lundie family for their ongoing support 

of this award and the commemorative plaque they 

donated to the research Division for this prize.

We would also like to thank the Lions Club of 

Geelong Breakfast for their ongoing support of the 

Summer Scholarship Program.

harolD mitchell travel 
fellowships

In 2007, the Harold Mitchell Foundation and 

Peter Mac established the Harold Mitchell Travel 

Fellowship program to recognise two outstanding 

young researchers by awarding them travel support 

to provide opportunities to develop and build on 

their career pathways. The Selection Committee had 

great difficulty differentiating between applications 

from excellent students and post doctoral 

researchers. It is a great reflection on research at 

Peter Mac that there are so many talented young 

scientists at work in our laboratories. 

The 2007 Travel Fellowships were awarded as 

follows:

• The Post Graduate Fellowship was awarded to 

Sandy Hung in the Growth Control Laboratory. 

• The Post Doctoral Fellowship was awarded to Dr 

Andreas Moeller in the Cancer Genetics and 

Genomics Laboratory. 

Both of these young scientists and Peter Mac will 

benefit greatly from these travel opportunities and 

the potential for their future development and the 

development of stronger collaborations with the 

researchers they will visit.

We thank the Harold Mitchell Foundation for their 

generous support of this program.

peter mac postgraDuate 
research stuDent society

The Research Division has an active Postgraduate 

Student Society. This is a student-run organisation 

that coordinates social and educational events for 

research students throughout the year. 

The main goal of the Student Society is to provide 

a welcoming and comfortable environment 

for students during their undergraduate and/or 

postgraduate studies at Peter Mac. In this regard 

the student society not only supports scientific 

achievement at Peter Mac but also builds a strong 

social and interactive network. 

The Student Society also coordinates onsite 

academic workshops and seminars that support 

graduate study, as well as the annual student retreat. 

The retreat serves as a forum for undergraduate  

and postgraduate students to discuss scientific 

ideas, career opportunities and professional skills, 

as well as allowing students to interact in a  

relaxed environment.

In 2007, the students organised and coordinated 

the student retreat in Daylesford. This is an 

important annual event for the students, providing 

the opportunity to discuss important issues in 

2007 Peter Mac Medal award winners Dr Jeremy Swann and Dr 
Maria Moeller.

Christina Wong (Genetics and Genomics Laboratory), winner of the 
2007 Nicole Lundie Undergraduate Student Prize.

Sandy Hung and Dr Andreas Moeller, recipients of the 2007 Harold 
Mitchell Travel Fellowships.
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their research careers, together with an excellent 

opportunity for personal and professional 

development. Over two days, the students 

participated in workshops and seminar discussions 

on topics related to the research process, media 

and public relations and career issues. We sincerely 

thank the panel of guest speakers who very 

generously gave their time to talk to the students:

–  Dr Greg Cook from Bristol Myer Squibbs, who 

discussed careers in the pharmaceutical industry

–  Dr Stuart Birzens from University of Melbourne

–  Ms Annie Rahilly from Peter Mac who provided 

insights into the importance of media in science 

communication.

Assoc. Prof Wayne Phillips, Dr Chris Clarke and 

Dr Andy Moeller from the Research Division also 

attended to discuss issues with the students and to 

assist the guest presenters in panel discussions.

We would like to acknowledge the sponsorship of 

our industry supporters for this retreat in 2007: 

GlaxoSmithKline, Australian Animal Care Systems, 

Jomar Diagnostics, In Vitro Technologies, Biocorp 

Australia and GeneWorks.

peter mac postDoctoral 
program

In undertaking research at Peter Mac, postdoctoral 

researchers have the opportunity to work with 

Australia’s top cancer research scientists, in 

facilities designed to encourage interaction and 

collaboration locally and overseas and to build 

successful research careers. 

Postdoctoral research is a vital part of both the 

researcher’s career path and Peter Mac’s research 

success. The postdoctoral experience is a time when 

the early-career scientists develop their scientific 

and technical skills and gain experience in other 

skills needed for a professional career. The career 

development of postdoctoral scientists is a key 

focus of the Research Division. 

The Research Division has an active Postdoctoral 

society that coordinates social and career 

development activities throughout the year. This 

society provides a nurturing environment for 

postdoctoral scientists throughout their time at Peter 

Mac and, through the organisation of seminars and 

workshops, provides opportunities to assist them 

in building an interactive network of science and 

industry links that will benefit their future careers.

The postdoctoral scientists take an active role 

in facilitating the student education program, 

undertaking roles as mentors and scientific 

committee members that provide opportunities  

for them to support the next generation of  

scientists while also furthering their own 

experiences as supervisors. 

Postdoctoral scientists are also at the forefront 

of Peter Mac outreach activities, participating in 

workshops and seminars to build new research and 

education links with school and community groups.

2007 nhmrc achievement awarD

In 2007, 16 achievers were recognised by  

the National Health and Medical Research  

Council for their innovation, leadership, and 

considerable scientific research at an inaugural 

event in Canberra. 

We congratulate Dr Jane Oliaro from the Immune 

Signalling Laboratory in the Cancer Immunology 

Research program as one of the recipients of a 

prestigious NHMRC Achievement Award. Jane’s 

research aim is to understand how lymphocyte 

polarity (or shape) is regulated, and how 

lymphocytes respond to conflicting signals during 

an immune response. She is particularly interested 

in how pathogens can redirect the polarity of 

an immune cell so that it can no longer respond 

appropriately during an immune response. 

Her work represents a critical step towards our 

understanding of how pathogens, such as the 

measles virus, can suppress immune function. 

Ultimately, Dr Oliaro hopes that her research will 

allow the development of more effective treatments 

for infectious diseases and cancer.

school outreach activities: 

science in schools

Animated Science: Bringing scientific research 
to life.

In 2007, Peter Mac scientists combined with 

teachers from a cluster of four private secondary 

schools to participate in a project supported by 

government funding from the Australian School 

Innovation in Science, Technology and Mathematics 

(ASISTM) program. 

The project aimed to bring scientific research to life 

by providing opportunities for students to engage 

in real world science through the dissemination 

of online information and resources from Peter 

Mac that complement VELS and VCE principles. 

Teachers from the cluster schools worked with 

students and scientists at Peter Mac to develop 

learning materials. All learning materials were 

produced by a select group of science teachers from 

Melbourne Girls Grammar, Ruyton Girls, Shelford 

Girls Grammar and Camberwell Grammar. As a 

result, flexible, powerful, dynamic and interactive 

online learning materials were developed and made 

widely available for teachers and students to access. 

Peter Mac post-doctoral researchers visited cluster 

schools for seminar and practical demonstrations. In 

addition, Dr Belinda Parker and Dr Maya Kansara 

presented a VCE seminar entitled ‘Biology under 

the microscope’, the content of which was also 

incorporated into the Animated Science website.

The project also included development of a summer 

school designed to enable students to interact one 

on one with Peter Mac scientists and become aware 

of potential career paths in science. Postdoctoral 

and postgraduate researchers worked with the 

science teachers to develop an intensive four-

day science program designed to introduce high 

achieving senior secondary students to exciting 

ideas and concepts in a wide range of scientific 

areas. The summer school program was designed to 

provide hands-on laboratory sessions, presentations, 

an ethical decision-making workshop and tours of 

research facilities, led by scientists from Peter Mac.

The Peter Mac involvement in this project provided 

an opportunity for the professional development of 

Peter Mac’s young scientists while also achieving 

the aims of the project, namely to: 

–  Enhance student interest and bring scientific 

research to life by involving students of all  

year levels in activities related to real life 

biomedical research

–  Provide role models and provide clear direction  

to students about where the study of science and 

science careers can lead

–  Inspire and empower teachers using real life 

applications of science

–  Generate learning materials that will engage and 

stimulate students in all Victorian schools

This project has been a great success and is 

continuing in 2008 with the implementation of the 

planned Summer School, launching of the website, 

and an on-going lecture series.

2007 NHMRC Achievement Award recipient Dr Jane Oliaro.

Outreach activity science in schools student and postdoctoral participants: Dr Maya Kansara, Dr Belinda Parker, Dr Kylie Gorringe,  
Felix Grusche, Jennifer Bearfoot, Andrea Newbold, Dr Chris Clark, Dr Andreas Moeller.
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