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As the largest cancer research site in Australia, Peter 
Mac is a major contributor to advances in cancer 
prevention, diagnosis and treatment.
 
We strongly believe that treatment informed by research, 
and research informed by treatment, is the key to 
progressing better cancer care.
 
With researchers and clinicians working side-by-side, 
Peter Mac has made significant contributions to basic 
research, translational research and clinical trials.
 
Our research program encompasses some 25 
laboratories and over 400 scientists, as well as clinician-
researchers, research nurses, allied health professionals 
and support staff. It attracts students and researchers 
from around the world. 
 
Peter Mac’s research goal is to alleviate the impact of 
cancer on the community through innovative research 
and through collaboration and contribution to national 
and international cancer research programs.
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CEO’s report

2009 was another 
stellar year for 
research at Peter 
Mac, underpinned by 
a number of major 
announcements that 
will have a profound 
effect on our research 
activities in the years 
to come.
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Following endorsement of the Final 
Business Case for the Parkville 
Comprehensive Cancer Centre Project 
in early 2009, the Commonwealth and 
Victorian governments committed 
$852.2m in capital funding for this 
project - estimated to cost $1.03b 
in total. Construction is required to 
commence no later than 1 July 2011, 
with a completion date of late-2015. 
It was subsequently resolved that the 
project would be procured as a public 
private partnership under the State’s 
Partnerships Victoria policy.  Peter Mac 
researchers and clinician-researchers 
worked closely during the balance of 
the year with their colleagues from our 
other project partner organisations, 
as well as with senior government 
officials, in preparing the required 
project documentation - in particular, the 
Functional Brief.

In October 2009, Peter Mac, Melbourne 
Health, the Ludwig Institute for 
Cancer Research, The University of 
Melbourne, The Walter and Eliza Hall 
Institute of Medical Research and the 
Royal Women’s Hospital resolved to 
establish an incorporated joint venture 
(or collaborative entity) to be known as 
the Parkville Comprehensive Cancer 
Centre Ltd.  This collaborative entity 
was established to further enhance 
collaboration among its independent 
members. I believe that this collaborative 
entity will only strengthen Peter Mac’s 
clinical, research, academic and 
community links. 

During the year, Professor David Bowtell 
decided to return to full-time research, 
stepping down as Director of Research 
at the end of December after the 
completion of his second five-year term. 
On behalf of the Board of Directors, I 
thank Professor Bowtell for his significant 
contribution as Director of Research 
and wish him every success with his 
ongoing research activities at Peter Mac. 
Following an extensive international 
search, Professor Joe Trapani was 
appointed to succeed Professor Bowtell, 
taking up his appointment at the 
beginning of 2010.

We were very pleased to welcome 
Associate Professor Ygal Haupt back 
to Melbourne as one of two VESKI 
Innovation Fellows for 2009. Associate 
Professor Haupt heads up a new 
research program at Peter Mac focusing 
on tumour suppressor biology.  Sarah 
Everitt and Wen Qiu were jointly awarded 
the 2009 Peter Mac Postgraduate 
Research Medal.

Several other Peter Mac researchers and 
clinician-researchers were honoured 
in 2009 –  in particular, Professors Joe 
Sambrook, Joe Trapani and Mark Smyth 
and Associate Professor Grant McArthur.

Peter Mac continued to be outstandingly 
successful in many peer-reviewed grant 
rounds – within Victoria, nationally and 
internationally.

I was delighted with the inaugural Sir 
Peter MacCallum Public Lecture held at 
Melbourne Town Hall in late May 2009. 

Professor Rod Hicks and Associate 
Professor David Thomas presented to 
an enthusiastic audience.

In late 2009, the Board of Directors 
resolved to streamline the governance 
of research at Peter Mac by establishing 
a Research Advisory Board to replace 
the Research Advisory Committee. Many 
thanks to Professor David Copolov: 
Deputy Chair, Board of Directors for 
all his efforts in chairing the Research 
Advisory Committee in recent years 
and to all the other members of this 
committee. Professor Trapani and I look 
forward to working with the Research 
Advisory Board, when constituted.

I value the many strategic partnerships 
that our researchers and clinician-
researchers have nurtured over many 
years with our peers, both in Australia 
and overseas, and with various branches 
of government.

Your interest in, and support of, research 
at Peter Mac is much appreciated and 
I hope that you will find this report to be 
both interesting and informative.

Craig Bennett 
Chief Executive Officer

Throughout the year, the excellence of our research and 
the collaborative contributions of our researchers and 
clinician-researchers across a host of different fields 
brought great credit to both themselves as individuals 
and to Peter Mac.
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Director’s report

We have become one 
of the largest cancer 
research groups in 
Australia and one of the 
most successful medical 
research centres as 
judged by the impact 
of over 300 annual 
publications and success 
in peer-reviewed funding.



A DECADE OF CANCER RESEARCH

The end of the first decade of the new 
century is an appropriate time to reflect 
on how much has been achieved in 
cancer research and to consider the 
cancer challenges to be met in the next 
10 years. It is also an exciting time for 
me personally as I return to fulltime 
research after 10 years as Director, 
Research at Peter Mac. Finally, 2009 
marks a major milestone in the ability 
of all Australians to access world-class 
cancer care well into the 21st century 
with the announcement of funding for the 
new Victorian Comprehensive Cancer 
Centre (Victorian CCC) Project. 

A comprehensive overview of the 
achievements of a decade of cancer 
research and care would run to many 
pages. From the patient’s perspective, 
the achievements are perhaps best 
encapsulated by the concept of 
personalised cancer, which has come to 
the fore in the last 10 years. 

The human genome sequence was 
completed around 2003 and has 
enormously benefited genetic and 
genomic research in cancer. 

Powerful genomic technologies 
were developed and refined over the 
last decade, helping to provide an 
unprecedented view of the cancer 

landscape, identifying new driver 
mutations and altering signalling 
pathways in cancer. This also enabled 
the development of new tools to guide 
clinical decision-making. We now 
understand that cancers that were 
once considered to be single entities, 
such as breast or ovarian cancer, 
are actually diverse and complex 
collections of molecularly distinct 
diseases. We now know it is the 
diversity of genetic changes in human 
cancer that dictate the aggressiveness 
of disease and response to therapy. 
Cancers that appeared unpredictable 
in their behaviour are now more readily 
understood though an appreciation 

The coming decade will see a deeper understanding 
of the complexities of individual cancers, and an even 
more sophisticated application of the genetic risk 
management and personalised therapy concepts so 
impressively demonstrated in the past 10 years.

ADVANCES IN CANCER IMAGING

In 1996, when PET was first 
introduced to Peter Mac it was 
considered to be an experimental 
technique in oncology; now, it is a 
vital component of the diagnostic 
process in many cancers. 

The Centre for Cancer Imaging at Peter 
Mac has established an international 
reputation in the use of positron 
emission tomography (PET) in oncology. 
For example, Peter Mac was the first 
site in Australia, and the 4th site in the 
world, to introduce PET/CT into routine 
clinical practice. A strong clinical and 
translational research program has 
been developed focussed on the clinical 
impact and prognostic utility of PET in 
lung, oesophageal, colorectal, cervical 
and head and neck cancer, melanoma, 
sarcoma and lymphoma. 

The Peter Mac PET program has had a 
significant influence on the management 
of lung cancer worldwide, with six 

papers cited in the American Society 
of Clinical Oncology lung cancer 
treatment guidelines. Peter Mac’s 
criteria for response assessment after 
chemoradiation in non-small cell lung 
cancer (NSCLC) have been widely 
adopted by clinicians worldwide. 
Recent treatment results for Peter Mac 
chemoradiation patients with NSCLC 
show that the use of PET/CT for patient 
selection and treatment planning has 
led to survival that is among the best 
ever reported, anywhere in the world. 
First in human trials of novel PET tracers 
developed as part of the Cooperative 
Research Centre for Biomedical Imaging 
Development also exemplify the ongoing 
efforts to further advance the field of 
molecular imaging. 

[see Centre for Cancer Imaging, pg 
70; Radiation Oncology and Cancer 
Imaging, pg 67]

Figure 1: PET-CT in treatment and planning of 
non-small cell lung cancer (NSCLC). 
PET-CT has become a routine part of the staging 
and treatment planning of NSCLC, but is also being 
used to enhance the accuracy and convenience of 
the diagnostic process. By clearly identifying the 
relationship of a metabolically-active node to the 
oesophagus, endoscopic ultrasound guided biopsy 
of the suspicious node can be demonstrated to be 
feasible. Since the PET scan suggests inflammation 
in the lung beyond the tumour, the possibility 
that this node could reflect reactive inflammation 
mandates pathological assessment to yield a 
specific diagnosis.
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of their underlying genetic features. 
Most importantly, the last decade firmly 
established the clinical utility of being 
able to peer into the molecular workings 
of an individual patient’s cancer in real 
time to make more precise decisions 
about how best to treat. 

Molecularly targeted therapies 
have been developed based on 
our increased understanding of 
the biology of cancer and the 
last decade has seen numerous 
examples of the effectiveness of 
this approach. 

Drugs such as imatinib, bevacizumab, 
and trastuzumab entered the clinic and 
are now standard for care for certain 

types of leukaemia, colorectal and 
breast cancer. We also saw development 
of molecular diagnostics to predict 
patient response to targeted agents, 
to help ensure that only those patients 
who are likely to benefit are treated. 
Currently, the prediction of response to 
targeted agents is imperfect, however, 
the concept is now well-established. 
Additional genes associated with 
inherited risk were identified, with a 
flurry of discoveries towards the end 
of the decade as it became possible 
to perform genome-wide association 
studies. 

Functional imaging has advanced 
rapidly and is now established in the 
clinical staging of certain patients, such 

as those with non-small cell lung cancer, 
and in the prediction of patient response 
and likely clinical outcome. Functional 
imaging allows us to see metabolic 
responses in tumour deposits following 
treatment, often long before structural 
responses are apparent, and provides 
a window into tumour diversity within 
patients. 

Improvement in clinical outcomes is 
heavily dependent on understanding 
the basic biology of cancer, 
including the way our body’s 
inflammatory and immune systems 
respond to transformed cells. 

The decade has seen a huge increase in 
our understanding of these processes, 

Director’s report

Our laboratory researchers work 
at the interface between basic 
biology and clinical cancer care, 
and make internationally significant 
contributions to basic and 
translational research.

CANCER IMMUNOLOGY:  
IMMUNE-MEDIATED DORMANCY

Cancer immunology has emerged as 
a fundamental discipline of oncology, 
with new data from large patient 
studies revealing the importance 
of the immune reaction in patient 
prognosis.  

Over the last decade, the Cancer 
Immunology program at the Peter 
Mac established a large body of work 
showing how the immune system is  
rate-limiting for the development of 
tumours. A new concept was developed 
involving immune system:tumour 
interactions acting in three inter-related 
phases: Elimination (destruction and 
removal of cancer cells), Equilibrium 
(or dormancy) and  Escape, where a 
tumour emerges from immune control. 
The Program’s illustration of the immune-
mediated tumour dormancy phase in 
laboratory models forms a framework 
for future studies to validate immune-
mediated cancer surveillance in humans. 
More recent studies from the 
Cancer Immunology program have 
defined an important role for the host 
immune system in the anti-tumour 
activity of some chemotherapeutics 

and antibody-based cancer therapies. 
The Centre for Cell Therapies was 
established to provide GLP facilities for 
human cell expansion and implantation, 
including use in immunotherapy. [See 
Cellular Immunity, pg 21; Reference: 
Koebel, C.M. et al., (2007) Nature, 450 
(7171): 903-7]

TISSUE ARCHITECTURE: 
UNDERSTANDING THE 
DISORGANISATION OF CANCER

Every cell in our body has an intrinsic 
orientation that is controlled by 
a universal set of genes known 
as polarity genes. Loss of this 
orientation is a common and early 
feature of cancer. 

The groups of Drs Patrick Humbert, 
Helena Richardson and Sarah Russell 
established an innovative, internationally 
recognized research program that 
combines the use of laboratory 
models and patient tumour samples to 
investigate how the disorganization of 
tissue architecture contributes to tumour 
proliferation and metastasis. Polarity 
genes, such as Scribble, were shown 
to influence tissue organization, and 
cooperate in cellular transformation with 
Ras. Polarity proteins were also shown 
to have unexpected roles in immune 
signaling and T cell polarization [See Cell 
Cycle and Cancer Genetics, pg 41; Cell 
Cycle and Development, pg 42; Immune 
Signalling, pg 22]

Figure 2: Understanding the Disorganization 
of Cancer. A) Loss of the polarity gene Scribble 
promotes tumour formation in the vinegar fly (LEFT, 
normal larvae; Right, Scribble-deficient tumour is 
labelled by green fluorescence) B) Lowering levels 
of Scribble in human mammary cells promotes 
disorganization and formation of invasive tumours 
in mammary human cells grown in 3-dimensional 
structures.
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GENOMICS AND GENETICS OF 
HUMAN CANCER

Patient cohorts with thousands of 
individuals provide an essential 
foundation resource to understand 
inherited risk and genomic change in 
cancer cells. 

Peter Mac developed special expertise in 
cancer cohort studies, leading national 
collaborative studies such as kConFab, 
the Australian Ovarian Cancer Study 
(AOCS), the Australian Sarcoma Kindred 
(ASK) and, most recently, the Melbourne 
Melanoma Study. In addition, Peter Mac 
has become a centre of excellence for 
genomic technologies, pioneering the 
use of microarrays and more recently the 
application of second-generation DNA 
sequencing to the cancer cohorts. 

Laboratory based research findings are 
rapidly translated to clinical practise, 
through the Familial Cancer Centre 
and the Molecular Pathology Division 
at Peter Mac. kConFab is a national 
multidisciplinary consortium committed 
to understanding the causes and 
consequences of familial predisposition 
to breast cancer and other malignancies. 

kConFab has so far enrolled over 
1300 multi-case kindred groups and 
through its support of research projects 
has contributed to over 100 papers, 
including the identification of new breast 
cancer susceptibility genes and defining 
the impact of BRCA mutations on the 
risk of prostate and other cancers. 

The AOCS was established in 2001 with 
a program grant by the US Department 
of Defense. Over 2500 women with 
ovarian cancer were recruited to the 
study and detailed clinical information 
and biospecimens collected, creating 
one of the largest ovarian cancer cohort 
studies in the world. AOCS researchers 
have made significant contributions to 
understanding the environmental and 
genetic risk, and molecular changes in 
invasive tumours. Peter Mac established 
an innovative program and sophisticated 
clinical service in human cancer 
genetics. The FCC has pioneered the 
integration of genetic assessment with 
risk management, in diseases such as 
breast, ovarian and colorectal cancer. 
[see kConFab, pg 31; Cancer Genetics 
and Genomics, pg 27].

Figure 3: AOCS identification of tumour 
subtypes. Gene expression microarray data 
was used to identify molecular subtypes of high 
grade serous ovarian tumours. Analysis of genes 
specifically up-regulated (red) or down-regulated 
(green) in each subtype has given insights into the 
molecular pathways important to each subtype.

particularly the importance of tumour 
microenvironment. An appreciation 
of non-equivalence of the replicative 
potential of tumour cells within some 
solid cancers has brought to the fore 
the importance of tumour initiating 
cells. Identification of RNA signalling, 
involving molecules, such as microRNA, 
identified a new and important layer 
of cellular regulation and provided 
valuable experimental tools for gene 
manipulation.

Peter Mac has made very substantial 
research contributions in each of 
these areas – understanding the 
molecular diversity of cancer, the 
development and use of targeted 
therapies, functional imaging, and 
basic research studies. 

We have grown steadily over the 
decade to more than 400 researchers 
in the laboratory area and more than 
100 clinically-orientated researchers 
based in the hospital. We have become 

one of the largest cancer research 
groups in Australia and one of the most 
successful medical research centres 
as judged by the impact of over 300 
annual publications and success 
in peer-reviewed funding. We have 
been a leader in the development 
of genomic technologies and their 
application to human cancers. With our 
colleagues around Australia, we have 
developed some of the most valuable 
patient cancer cohorts that serve as 
foundation resources for understanding 
the biology of human cancers and 
the determinants of patient outcome. 
Cohorts such as kConFab and AOCS 
have made important contributions 
to the identification of genetic risk in 
breast and ovarian cancer. Peter Mac 
has become one of the leading centres 
worldwide in the translational and clinical 
development of targeted therapies, 
often in partnership with leading 
pharmaceutical companies. The use of 
positron emission tomography (PET) 

in oncology was pioneered at Peter 
Mac and we played a major role in the 
development of international guidelines 
for its use in diseases such as non-small 
cell lung cancer. Our studies in cancer 
immunology, tissue architecture and 
drug response have provided important 
insights into immune evasion, cancer 
growth and survival.

Despite important advances, cancer 
remains a major cause of morbidity 
and mortality. 

Improvements in patient outcome have 
been uneven. For example, survival 
of acute promyelocytic leukemia has 
improved enormously in the last few 
years whereas there has been little 
advance in patient survival in pancreatic 
or ovarian cancer. Targeted therapies 
show considerable activity but the 
emergence of resistance limits their 
effectiveness. There is a need to better 
understand clonal diversity in tumours 
and the adaptive responses cells 



make to therapeutic interventions. The 
development of technologies that allow 
affordable complete DNA sequencing of 
cancer genomes began in the late part 
of this decade. Full genome sequencing 
will ultimately allow us to produce 
catalogues of all common mutations 
in human cancer and provide an 
opportunity to take a systems approach 
to understanding oncogenesis. Such 
technologies will speed the adoption of 
genetic profiling of patient tumours as 
part of standard of care.

Currently, overall rates of cancer 
survival improve by about 1 per 
cent a year. For survival rates 
to accelerate, and to meet the 
challenge of increased incidence 
associated with the aging 
population, it is essential that 
sophisticated centres of research 
and clinical excellence are 
developed that can influence cancer 
care throughout the community. 

Peter Mac moved to its current home in 
East Melbourne in June 1994. Success 

of the research and clinical programs 
has meant that it has far outgrown the 
capacity of the site. In 2007 a formal 
collaborative partnership was formed 
between Peter Mac, The University 
of Melbourne, the Royal Melbourne 
Hospital, the Ludwig Institute for Cancer 
Research, and the Walter and Eliza 
Hall Institute to explore the creation of 
a new comprehensive cancer centre 
based in Parkville. We were delighted 
with the announcement of state and 
Commonwealth government funding in 
May 2009 for a new centre that will be 
home to Peter Mac and researchers from 
several of the partner organisations. A 
new $1 billion complex of approximately 
90,000m2, including 32,000m2 for 
Peter Mac researchers will be opened 
in 2015 ensuring the future vitality of our 
programs and will provide Victorians 
access to the benefits of world-class 
research. This important new centre will 
greatly enhance Peter Mac’s ability to 
deliver the most sophisticated research 
and treatment into the future.

Understanding of the biology of 
cancer is one of the most difficult 
scientific and medical challenges 
of our time. 

The coming decade will see a deeper 
understanding of the complexities of 
individual cancers, and an even more 
sophisticated application of the genetic 
risk management and personalised 
therapy concepts so impressively 
demonstrated in the past 10 years. 
It has been a privilege to lead Peter 
Mac’s Cancer Research Division for 
the last decade and it is gratifying to 
see it so well-placed to continue to 
make internationally significant research 
contributions to the fight against cancer.

Professor David Bowtell 
Director

INNOVATIVE TRIALS IN 
MOLECULARLY TARGETED 
THERAPEUTICS

With the rapid development of 
personalised therapy, Peter Mac has 
substantially expanded its program 
in the use of novel molecularly 
targeted therapeutics. 

The Translational Research Laboratory 
(TRL) was developed to allow molecular 
assessment of samples from patients 
involved in clinical trials. In 2008 the 
Cancer Therapeutics laboratory program 
was established to enhance mechanistic 
studies on molecularly targeted 
therapies, including agents involved in 
modulating epigenetic regulation of gene 
expression. In the same year, Peter Mac 
and Pfizer established the Translational 
Oncology Research Collaborative 
Hub (TORCH) through a $15m Pfizer 
investment in cancer drug development 
and imaging at Peter Mac. Through 
the Pfizer initiative and other strategic 
interactions with pharmaceutical and 
biotechnology companies, Peter Mac 
has led internationally significant novel 
clinical trials. 

Peter Mac led a world first clinical trial 
testing the effects of Crizotinib, a new 
oral drug treatment developed by Pfizer 

and identified as a potent inhibitor of 
ALK for treatment of non-small cell lung 
cancer (NSCLC). Similarly striking results 
have been obtained in melanoma with a 
highly selective inhibitor of BRAF. Peter 
Mac led the global imaging studies of 
this inhibitor, with an amazing 100% 
of patients achieve responses. As it 
became apparent that the measurement 
of genomic changes in tumour 
samples provided key prognostic 
and predictive information, Peter Mac 
substantially expanded its capability in 
molecular cancer pathology. Peter Mac 
researchers led a study demonstrating 
the importance of k-ras mutations in 
predicting response to Cetuximab in 
colorectal cancer. 

The fusion of an integrated research 
environment within a dedicated 
specialist cancer hospital provides 
unique opportunities to support our 
translational focus, evident in the 
important collaborative research we  
lead in many clinical and laboratory 
research areas. 

 [See Cancer Therapeutics program, 
pg 56; Translational Research 
Laboratory, pg 61; Molecular Pathology, 
pg 55; Medical Oncology and Early 
Phase Clinical Trials, pg 69; Lung 
Service, pg 91]

Figure 4: ALK gene rearrangement in NSCLC 
tumor Fluorescence microscopy image using ALK 
break apart probes of cells from a NSCLC tumor, 
demonstrating an ALK gene rearrangement. The 
red and green probes hybridize to regions that 
flank the highly conserved translocation breakpoint 
within the ALK gene. Arrow: In the setting of an ALK 
rearrangement, these probes are separated, and 
splitting of the red and green signals is observed. In 
the wild-type intact ALK gene, the closely apposed 
red and green probes result in a yellow signal.

Director’s report



ONE OF AUSTRALIA’S LEADING 
MEDICAL RESEARCH INSTITUTES

Peter Mac grew steadily over the last 
decade to almost 450 researchers 
in the laboratory area and more than 
100 clinically-orientated researchers 
based in the hospital. We have become 
one of the largest cancer research 
groups in Australia and one of the most 
successful medical research centres 
as judged by the impact of our ~350 
annual publications and success in 

peer-reviewed funding. Laboratory 
programs in Cancer Immunology, 
Cancer Therapeutics, and Growth 
Control were established, as well as 
innovative programs that linked clinical 
and laboratory activities including the 
Translational Research Laboratory and 
the Haematology and Immunology 
Translational Research Laboratory. 
Peter Mac is regularly placed as one 
as the most successful sites for peer 
reviewed funding, including NHMRC 

and international grant awards. With 
this growth in research activity, we have 
exceeded the capacity of the East 
Melbourne site. Following a consultation 
and planning process spanning several 
years, the successful award of funding 
for the new Victorian Comprehensive 
Cancer Centre ensures Peter Mac’s 
research vitality in the future. The new 
building will open in 2015.
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Clinical research overview

As the cost and effort 
associated with clinical 
research continues to 
grow, I am proud to say 
that this fundamental 
algorithm continues to 
thrive at Peter Mac.
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Peter Mac has a proud tradition of research into both 
the fundamental biological mechanisms underlying 
the initiation and proliferation of cancer cells, and 
translational research that links the patient’s bed to the 
research scientist’s bench. This research is pivotal to 
the development of new directions in treatment.

Peter Mac also has a proud tradition 
in clinical research, ever more 
sophisticated, as interventions such as 
clinical studies need to interdigitate with 
the complex management frameworks 
that determine optimal treatment options. 
Most importantly, all of these research 
programs are aimed at improving our 
ability to individualise therapy.  

Notwithstanding our commitment to 
increasing our clinical research activity, 
with over 350 patients recruited to studies 
and over 1600 patients in follow-up in 
2009 this activity does not tell the whole 
story. Cancer is not one disease but a 
multitude of conditions each with its own 
treatment algorithm. Each stage of a 
patient’s illness lends itself to a variety of 
research questions. Hence at any one 
time, patients may or may not be involved 
in a specific clinical study as the stage of 
their illness, the goals of treatment and 
the patient’s needs continue to flux. Even 
within a particular sub-type of cancer, 
patients may be at certain stage of illness 
for which clinical studies are not available. 
For example, patients with advanced 
colon cancer may be eligible for a 
clinical study when they are treatment 
naïve. In contrast, prior therapy with 
chemotherapy may render them ineligible 
for a particular study that is concerned 
with the investigation of first-line treatment 
options.

There is universal agreement that patients 
involved in clinical research derive 
definite improvements in outcome. There 
are many explanations for this effect 
ranging from the rigor of the clinical study 
process, to access to a novel and more 
effective therapy. This observation lends 
itself to a question – are patients not 
directly involved in the research program 
missing out?  

In fact, the impact of these studies goes 
far beyond the benefits to those patients 
directly involved, the participants in 
strictly defined protocols that define the 
population, the treatment program and 
the necessary investigations to define 
primary endpoints that represent the 
hallmark of a clinical study. Benefits 
are obtained by the majority of patients 
– indeed the community at large, as 
the engagement of clinicians in clinical 
research helps to define the evidence 
base against which new interventions 
must be compared. This ensures that 
everybody benefits from this activity, as 
the clinical workforce continues to push 
the boundaries of knowledge, practicing 
at the cutting edge of their field.

Whether the patient being assessed is in 
a given clinical study or not, the very fact 
that their responsible clinician is involved 
in helping define this evidence base in 
order to compare a new intervention to 
best practice, means that patients benefit 
from this knowledge base. Patients 
benefit from the fact that the clinicians 
involved understand and comply with 
what is best-practice, even when the 
clinical study testing a new idea is still 
being planned and yet to start.

Viewed this way, it becomes immediately 
apparent that research is as much about 
the quality of health care as it is about the 
development of a novel therapy or some 
other innovation, the one criterion which is 
often thought of as the defining principle 
underpinning research in diagnosis, 
support or treatment. Ultimately, the 
impact of this improvement in the quality 
of health care, benefits everyone.

For many years, we have constantly 
reiterated the fundamental paradigm that 
clinical research must underpin clinical 
practice – indeed is inseparable from 
the clinic and ultimately is a measure 

of the quality of care patients receive.  
As the cost and effort associated with 
clinical research continues to grow, I 
am proud to say that this fundamental 
algorithm continues to thrive at Peter 
Mac. Research in the medical disciplines 
of medical oncology, radiation oncology 
and surgical oncology, supportive 
care research involving a wide range 
of medical, allied health and nursing 
disciplines, research into familial 
cancer, research into the molecular 
understanding of human cancer to help 
select better treatments have never been 
stronger. Research into ways of improving 
palliative treatment, research into 
infectious diseases, research involving 
young adults with cancer, continue to 
flourish. Key to much of the clinical 
research underway at Peter Mac is the 
data managers, research nurses and 
biostatisticians who are the engine of this 
enormous effort. Without them, this effort 
would not be possible. They are important 
participants in what is clearly a team 
effort as experienced nurses screen new 
patients and clinicians discuss patients at 
multidisciplinary team meetings in which 
individual care plans are considered for 
individual patients; a holistic team-based 
approach that ensures clinical research 
not only underpins routine clinical care, 
but encompasses the entire hospital. 
 

Prof. John Zalcberg OAM 
Executive Director, Division of 
Cancer Medicine
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Powerful trends in genetics, molecular 
therapeutics, imaging, and personalised 
medicine will shape the future of cancer 
service delivery.  As a specialist cancer 
centre and with a strong disease-
focus in our research, Peter Mac is 
exceptionally well placed to translate 
research findings into clinical practice 
and to help devise the most beneficial 
and cost-effective new approaches to 
cancer management.   

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.

Peter Mac is organised under four 
divisions: Cancer Medicine, Cancer 
Surgery, Radiation Oncology and 
Cancer Imaging, and Cancer Research. 
Patient care is modelled around tumour 
specific clinical services, provided by 
multi-disciplinary teams of surgeons, 
radiation oncologists, medical 
oncologists, specialist nurses, allied 
health and other support staff. Our 
clinical services are underpinned by a 
strong research program that extends 
from basic laboratory research through 
to translational research programs and 
clinical trials of new cancer treatments. In 
addition, we support a growing program 
of research in supportive care and 
palliative care. 

Peter Mac Research has experienced 
a sustained period of growth and 
development over the past decade. Our 
scientific excellence, underpinned by 
grant successes, is evident in the strong 
impact of our research publications. 

RESEARCH METRICS

Cancer Research Division

– Over 420 laboratory-based scientists 
and support staff including ~80 
postgraduate and honour students

– 25 research laboratories

– Laboratory-based programs and 
translational research including:

	 •	Cancer	Cell	Biology

	 •	Cancer	Genetics	&	Genomics

	 •	Cancer	Immunology	Research

	 •	Cancer	Therapeutics

	 •	Cell	Polarity/Tissue	Architecture

	 •	Growth	Control	&	Differentiation

	 •		Molecular	Imaging	&	Translational	
Medicine

– Supported by nine core technology 
platforms. 

Clinical divisions

– Over 200 clinician researchers, 
statisticians and research nurses were 
involved in clinical trials and clinical 
research.

– Over 180 clinical trials were active at 
Peter Mac through the Clinical Trials 
Unit and trials coordinated by the 
Centre for Bioinformatics and Clinical 
Trials (BaCT). 

Fellowships and awards in 2009
–  Nine NHMRC senior fellowships.

– Thirteen NHMRC career development 
and postdoctoral awards.

–  Eight clinical and research fellowship 
awards (CCV, Pfizer, VCA).

– Seventeen new scholarships awarded 
to postgraduate students.

Publications
•	Total	peer-reviewed	publications:	302.

•	Ranked	third	Australia-wide	for	overall	
research impact, with an average of 
12.84 citations per paper * (*Thomas 
Scientific, 2007).

•	Over	2000	refereed	papers	published	
since 2000.

Funding
•	Over	$40	million	to	support	research	

programs and core facilities 
infrastructure.

•	NHMRC	project	grant	funding	totalling	
over $14 million.

•	We’ve	achieve	more	than	double	the	
national average for success in grants 
from	the	National	Health	&	Medical	
Research Council (NHMRC) over the 
past five years.

Introduction and overview
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2009 COMMERCIALISATION 
SUMMARY

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.

Peter Mac is committed to developing 
any opportunities and initiatives 
that emerge from our research 
and clinical areas that might lend 
themselves to technology transfer 
and commercialisation. In 2009, these 
efforts were led by Mr Jerry T. de la 
Harpe, Director of Commercialisation, 
who worked closely with all major 
management streams within Peter Mac 
to develop these opportunities and 
capitalise on their potential. This year’s 
Commercialisation highlights include:

•	Continued	involvement	with	the	
Co-operative Research Centre for 
Biomedical Imaging Development, 
[see Molecular Imaging and Targeted 
Therapies laboratory, pg 62] , and with 
the Co-operative Research Centre for 

Cancer Therapeutics [see CRC for 
Cancer Therapeutics, pg 60].

•	Healthscope	Ltd	signed	an	agreement	
with Circadian Technologies to 
commercialise a diagnostic for 
identifying the origin of Cancer of 
Unknown Primaries. The technology 
was developed at Peter Mac and 
commercialisation rights have been 
licensed to Circadian. Healthscope will 
develop, validate and market the test 
throughout Australia, New Zealand, 
Malaysia and Singapore.

•	Sirtex	Medical	Limited	extended	its	
research and development agreement 
with Peter Mac for development 
of radioprotectors with additional 
funding and further milestones. [See 
Molecular Radiation Biology, pg 47]. 
The technology is primarily aimed 
at providing a benefit to patients 
undergoing external beam radiation 
treatment for cancers of the breast, 
head and neck, and prostate. Nine 
‘National Phase’ applications were filed 
under this radioprotectors project.

•	Option	agreements	were	signed	with	
Millipore for development and licensing 
of a kit for isolation of keratinocyte 
stem cells, and for evaluation and 
licensing of various research tools 
developed by Peter Mac.

•	Continued	support	from	Pfizer	under	
the TORCH project, a collaborative 
program aiming to provide translational 
research support to Pfizer’s oncology 
research management programs, with 
a focus on personalising medicine 
through patients’ genetic information. 

•	The	final	collaboration	agreement	
was signed to establish the Biogrid 
Australia Collaboration. The 
collaboration aims to link database 
genomic information with clinical 
patient information, allowing  
researchers to better understand how 
an individual’s genomic characteristics 
affect the way in which they respond to 
a disease and to its various potential 
treatments.

•	Collaborative	Research	and	
Development agreements were also 
signed with Alfred Health, Melbourne 
Health, Novartis, Celgene, Amgen, 
Merck and Affymetrix.

•	Six	provisional	patent	applications	
were filed and ~10 contract service/
consultancy contracts processed by 
the commercialisation team.

KEY RESEARCH HIGHLIGHTS

In addition to the research achievements 
highlighted in the following sections, we 
are proud of the important achievements 
summarised below:

•	Professors	Joe	Trapani	and	Mark	
Smyth, heads of our Cancer 
Immunology program, were presented 
with the 2009 GlaxoSmithKline (GSK) 
Award for Research Excellence for 
their breakthrough research proving 
the link between the immune system 
and cancer, potentially unlocking the 
door to an exciting new way to treat 
this often fatal disease (see Cancer 
Immunology program, pg 18).

•	The	new	Melbourne	Melanoma	Project,	
of which Peter Mac is proud to be a 

2% Capital grants 
 (ACRF, NMHRC)   

5% International grants 

8%  Other revenue   

11% Commercial sponsorships 
 (Local & Overseas) 

19% Internal funding   

55% National grants   

2009-10 Research Funding Summary (% total funds)

National grants, including NHMRC, CA, CCV, VCA, VBCRC, ARC, NBCF, VCRTB, ARC.
International grants, including Komen, NIH, Human Frontier, CRI, AICR, D.O.D. US, Lance Armstrong Foundation
Internal funding: including Peter MacCallum Cancer Foundation fundraising allocations and grants
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part, was launched with the awarding 
of a $3.2 million grant – the first grant 
awarded as part of the Victorian 
Cancer Action Plan (see Melanoma 
and Skin Service, pg 92).

•	Professor	Joe	Sambrook	was	awarded	
the 2009 Victorian Government 
Leadership and Innovation Award. 
This is fitting recognition of his 
standing in the scientific community 
as a world-class researcher who 
presided over a formative stage of 
our research development, building 
solid foundations through discerning 
recruitment and generating a 
cohesive environment of excellence 
that has seen Peter Mac research 
grow in international reputation and 
achievements.

•	Two	Peter	Mac	research	projects	were	
selected as 10 of the Best by the 
National Health and Medical Research 
Council:

	 •		‘Molecular	pathogenesis	of	
sarcoma’, led by Assoc. Prof David 
Thomas (see Sarcoma Genetics and 
Genomics laboratory, pg 28).

	 •		‘Targeting	one	–	iodine-124	to	the	
DNA of tumours for PET Imaging and 
Auger-Radiotherapy’, led by Assoc. 
Prof. Roger Martin (see Molecular 
Radiation Biology laboratory, pg 47).

 These prestigious awards honoured 
ten of the most exciting, innovative 
and potentially rewarding Australian 
health and medical research projects, 
chosen from among the 8,000 vital 
medical research projects underway in 
Australia today.

•	New	clinical	trials	led	by	Assoc.	
Professor Grant McArthur were 
reported in which preliminary results 
indicate important advances in the 
development of targeted therapies for 
melanoma (see Melanoma and Skin 
Service, pg 92). 

•	Assoc.	Prof.	Ygal	Haupt,	who	recently	
established the Tumour Suppression 
Laboratory at Peter Mac, was awarded 
a VESKI Innovation Fellowship for 2009 
(see Tumour Suppression, pg 48).

•	The	Biomarkers	Pilot	Project	was	
launched by the Victorian Government. 
Investigating the use of protein and 
DNA biomarkers in the treatment of 
colorectal cancer, this project is a 
collaboration between Cancer Trials 
Australia, the Ludwig Institute for 

Cancer Research, Peter Mac and the 
Victorian Cancer Biobank.  

•	In	Peter	Mac’s	60th	anniversary	year,	
we launched the inaugural Sir Peter 
MacCallum Annual Public Lecture, 
designed to help celebrate the 
achievements and vision of Sir Peter 
MacCallum.

RESEARCH EXECUTIVE AND 
OPERATIONS 

The important work of the Research 
Division is led by the Research 
Executive, and underpinned by the 
activities of the Research Operations 
team, who provide support and 
resources for the essential processes 
and procedures required by Peter Mac’s 
research efforts. 

The activities of the operations team 
are driven by internal and external 
research management and reporting 
requirements. The scope of the 
operations team includes:

•	Animal	Ethics	

•	Commercialisation	

•	Communications	

•	Core	platform	technology	
management

•	Grant	administration	

•	Human	Resources

•	Occupational	Health	&	Safety	

•	Physical	Environment	and	
Infrastructure 

•	Research	Education	&	Training

•	Research	Governance

EXECUTIVE AND OPERATIONS 
PERSONNEL

RESEARCH EXECUTIVE 
Director 
Prof. David Bowtell

Assistant Director 
Assoc. Prof. Ricky Johnstone

Chief Operating Officer 
Mary Harney

Associate Director and Director of 
Commercialisation 
Jerry de la Harpe

OPERATIONS 
Chief Operating Officer 
Mary Harney

Deputy Chief Operating Officer 
Dr Gian Sberna

HR Officer 
Travis McGregor (until August) 
Sarah Dougas (from July)

IT Manager (Research) 
Daniel Simpkins

Application Specialist 
Zeus Villanueva

Education and Communications 
Officer 
Dr Caroline Owen

Communications Assistant  
Nick Sharp-Paul

Physical Infrastructure and 
Environment Manager 
Mark Shannon

Physical Infrastructure and 
Environment Officer  
Paul Dunne

OHS Specialist 
Lisa Stevens

Intellectual Property & Development 
Manager 
Dr Shari Lofthouse

AEEC Coordinator and Governance 
Officer 
Jo Phipps-Nelson

Reception and AEEC Assistant 
Kate McShane

Personal Assistants 
Linda Stevens (Director/Assistant 
Director) 
Diana Motion (Acting Director) 
Jacinta Arnup (Operations) 
Jade Tran (Commercialisation) 
Sally Cane (Cell Biology program) 
Marianne Ciavarella (Cancer Genomics 
program) 
Belinda Kelly (Cancer Immunology 
program)

Research Grants team 
Dr Gian Sberna 
Sally Cane 
Marianne Ciavarella 
Belinda Kelly 
Katrina Wilson

Introduction and overview
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Cancer Immunology program

‘   The hardship and sadness that I experienced during  
my sickness made me determined to find a better way  
to treat cancer patients. That’s why I’m here.’
Melvyn Chow, Honours Student (2009) Cellular Immunity Laboratory

Melvyn Chow 
Honours Student (2009) 
Cellular Immunity laboratory

As a leukaemia survivor, Melvyn Chow understands the 
 cancer journey firsthand. Diagnosed with acute 
lymphoblastic leukaemia in 1999, Melvyn’s chemotherapy 
treatment was completed in December 2001.

Although always interested in medical research, 
Melvyn’s motivation has been strengthened by this 
personal experience. His desire to make a difference 
pushes him every day, driving his passion for cancer 
immunology research.



Cancer Immunology program 19 

Cancer Immunology program

Harnessing the power of the immune  
system to fight cancer.
The Cancer Immunology program 
performs internationally recognised 
work on cancer immune surveillance 
and chemo/immuno-therapy, defining 
key cells and molecules that constitute 
an effective response to tumour. 
Immunotherapy is of increasing interest 
as an approach to arrest cancer at a 
much earlier stage and strategies range 
from vaccines that mobilise the immune 
system de novo (active immunotherapy), 
to administering preformed biologicals 
such as monoclonal antibodies (mAbs), 
cytokines, or exogenously activated 
immune cells (adoptive immunotherapy). 

The program has recently strengthened 
its focus on haematological cancers, 
greatly strengthening links with Peter 
Mac’s Division of Cancer Medicine 
(see Haematology Service pg 89). 
Current and future efforts are directed 
at understanding the fine balance 
between the developing tumour micro-
environment and the immune system, 

the key molecules that link innate and 
adaptive immunity and promote lasting 
memory to tumour antigens, and the 
molecular pathways that underpin the 
signalling of anti-tumour interferons. 
Complementing these approaches is the 
development of genetically enhanced  
T cells for adoptive immunotherapy, 
whose potency and specificity are 
rapidly moving this strategy into phase  
I clinical trials. 

The Immune Signalling laboratory (Dr 
Sarah Russell) is part of the Cell Polarity 
Program, and is making important 
discoveries about the polarity of immune 
cells and the structural network that 
controls immune cell synapse, migration, 
division, and effector function.

The Gene Regulation laboratory (Assoc. 
Prof. Ricky Johnstone) in the Cancer 
Therapeutics program is closely linked 
with the Cancer Immunology program. 

Cancer Cell Death laboratory 
Prof. Joseph Trapani

Cellular Immunity laboratory 
Prof. Mark Smyth

Immune Signalling laboratory 
Dr Sarah Russell

Immunotherapy laboratory 
Assoc.	Prof.	Michael	Kershaw	& 
Dr Phil Darcy

For immunology research conducted 
within associated programs:

– Gene Regulation laboratory 
Assoc. Professor Ricky Johnstone 
(See Cancer Therapeutics  
program, pg 56)

– Haematology Immunology 
Translational Research laboratory 
Assoc.	Prof.	David	Ritchie	&	 
Dr Paul Neeson 
(See Translational Research pg 51)
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Cancer Cell Death laboratory

The Cancer Cell Death laboratory 
investigates immune mechanisms 
of defence against viral pathogens 
and cancerous (transformed) cells. 
Understanding these processes will 
help to (1) better understand molecular 
mechanisms that govern the immune 
system; (2) design and rationally 
apply anti-cancer therapy alone or 
in combination with immunotherapy; 
(3) identify genetic predisposition 
to haematological malignancies; (4) 
design novel therapeutic approaches to 
prevent life-threatening complications 
of tissue transplantation.

RESEARCH FOCUS

•	Investigation	of	molecular	mechanisms	
behind cytotoxic lymphocyte-induced 
apoptosis of cancer cells.

•	Characterisation	of	novel	anti-cancer	
drugs and immunotherapy as 
modulators of cytotoxic lymphocyte 
function.

•	Understanding	the	structure,	
mechanism and genetics of perforin, a 
key regulator of cytotoxic lymphocyte 
activity.

•	Development	of	cytotoxic	lymphocyte	
suppressors based on targeted 
inhibition of perforin function by novel 
compounds.

KEY 2009 RESEARCH ACHIEVEMENT 

Identification of the molecular basis 
for the assembly of perforin pore
Perforin protein (PRF) is a key regulator 
of the cytotoxic lymphocyte granule-
mediated death pathway. Together 
with pro-apoptotic serine proteases, 
granzymes, PRF is released into the 
immunological synapse between a 
cytotoxic lymphocyte and a virus-
infected or cancerous target cell. 
There, PRF monomers polymerise and 
form a transmembrane pore in the 
plasma membrane of the target cell. 
This pore appears to be the only, yet 
essential, prerequisite for the delivery 
of granzymes into the cytosol, where 
they initiate various apoptotic death 
pathways.

Lack of knowledge on PRF structure 
and the mechanism of pore formation 
is the major obstacle in understanding 
the molecular bases of PRF function 
and, more generally, PRF/granzyme 
synergy. Over the last few years we 

have been developing a range of 
methodological approaches, which 
now allow us to address some of the 
key aspects of PRF mechanisms. In the 
current study, we first addressed one 
of the oldest dogmas which predicted 
that a middle conserved part of PRF 
consisting of two amphipathic helices 
was the transmembrane region. Our 
combination of detailed mutational 
analysis and structure prediction 
analysis (based on an ancestral bacterial 
PRF-like protein) has revealed that these 
regions were located far away from the 
putative transmembrane domain. In 
fact, the two helices were located at the 
top of the PRF monomer and clearly 
extended outside the flat face of the 
molecule suggesting a role in oligomer 
formation. We then identified a potential 
docking region on the opposite flat face 
of PRF. Remarkably, while the critical 
amino acid residue on the helix was 
positively charged arginine (R213); the 
docking region had negatively charged 
glutamate (E343). Our subsequent 
mutational analysis and salt bridge 
‘swap’ experiment have confirmed that 
PRF monomers oligomerise through 
electrostatic interaction between 
opposite positively and negatively 
charged faces of the molecule. 

This discovery was not only a major 
advance in our understanding of the 
PRF mechanism, but was also the first 
confirmed mechanism of oligomerisation 
for a ubiquitous, over 500-member, 
family of PRF-like proteins. The study 
was published in one of the best 
immunology journals and received an 
editorial commentary.
Baran, K et al. (2009) The molecular basis for 
perforin oligomerization and transmembrane pore 
assembly. Immunity. 30: 684-695.

Figure 1: Immunofluorescence microscopy 
showing the intracellular localization of human 
perforin in a rat basophilic leukemia (RBL) 
cell. (A) The pore forming protein perforin (red) 
is not located in the trans-Golgi network (green). 
(B) Perforin (red) is stored in secretory lysosomes 
(green; co-localization appears yellow).

Research Leader: Prof. Joe Trapani, NHMRC Senior 
Principal Research Fellow
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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. 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.

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 
immunotherapies pre-clinically and 
clinically in cancer patients. 

KEY 2009 RESEARCH ACHIEVEMENT 

Chemotherapy requires inflammation 
and immunity 
In a major collaboration with the Zitvogel 
and Kroemer laboratories at INSERM 
and Institut Gustave Roussy, France, we 
have shown that the therapeutic efficacy 
of anti-cancer chemotherapies may 
depend on dendritic cells (DCs), which 
present antigens from dying cancer cells 
to prime tumour-specific interferon-g 
(IFN-γ)–producing T lymphocytes.  

We showed that dying tumour cells 
release ATP, which then acts on P2X7 
purinergic receptors from DCs and 
triggers the NOD-like receptor family, 
pyrin domain containing-3 protein 
(NLRP3)-dependent caspase-1 
activation complex (‘inflammasome’), 
allowing for the secretion of interleukin-
1ß (IL-1ß). The priming of IFN-
γ–producing CD8+ T cells by dying 
tumour cells fails in the absence of a 
functional IL-1 receptor 1 and in Nlpr3-
deficient or caspase-1–deficient mice 
unless exogenous IL-1ß is provided. 
Accordingly, anti-cancer chemotherapy 
turned out to be inefficient against 
tumours established in purinergic 
receptor P2rx7- or Nlrp3- or Casp1-
deficient hosts. Anthracycline-treated 
individuals with breast cancer carrying 
a loss-of-function allele of P2RX7 
developed metastatic disease more 
rapidly than individuals bearing the 
normal allele. These results indicate 
that the NLRP3 inflammasome links the 
innate and adaptive immune responses 
against dying tumour cells.
Ghringhelli, F., et al. Activation of the NALP3 
inflammasome in dendritic cells induces IL-1b-
dependent adaptive immunity against tumors.  
Nature Medicine 15:1170-1178 2009.

Cellular Immunity laboratory

Research leader: Prof. Mark Smyth, NHMRC Senior 
Principal Research Fellow

Figure 1: Some chemotherapies and radiotherapy surprisingly require a host immune pathway for optimal 
anti-tumor activity. A dying tumor cell signature of secreted ATP and HMGB1 primes the inflammasome 
(inset) to cause IL-1beta processing and release from dendritic cells leading to priming of tumor-specific 
CD8+ T cells that make IFN-gamma. 
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Immune Signalling laboratory

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. 
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 Immune Signalling 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. 

RESEARCH FOCUS

•	Elucidate	the	role	of	cell	polarity	in	
leukaemia.

•	Elucidate	the	role	of	asymmetric	cell	
division in lymphocyte development 
and leukaemia.

•	Develop	new	imaging-based	
technologies to explore the interplay 
between polarity and cell fate 
decisions

KEY 2009 RESEARCH ACHIEVEMENT 

Asymmetric cell division in 
lymphocyte fate decisions
We have has 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 programmed 
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 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; and effector or memory). 
One such factor is the duration of 
interactions between T cells and antigen 
presenting cells.

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 developed new 
systems to analyse 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.  
This observation indicates that the micro-
environment 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 leukaemia. 
By elucidating the mechanisms and 
consequences of T cell asymmetric 
cell division, we expect to identify new 
means to manipulate immune function 
and cancer.

For more information on related 
research, see:

– Cell Cycle and Cancer Genetics (pg 41)

– Cell Cycle and Development (pg 42)

Research leader: Dr Sarah Russell

Figure 1: Images show T cells interacting with dendritic cells (large spindly cells) during cell division. When the T cells recognise antigen presented by the dendritic 
cell, they polarise to form an immunological synapse.  This interaction can last for many hours and be sustained as the T cell undergoes cell division to produce two 
daughter cells.  Some proteins are distributed unevenly during cell division as a response to the dendritic cell, resulting in an asymmetric cell division.  This type of 
division can lead to two daughter cells with different cell fates.  The generation of different subsets of T cells, such as effector and memory T cells, is essential for an 
effective immune response.
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The Immunotherapy laboratory focuses 
on pre-clinical development of novel 
immune therapies for cancer with the 
aim of translating the most effective 
treatments into the clinic. 

RESEARCH FOCUS

•	Anti-cancer	gene	design.

•	Testing	various	gene-modified	immune	
system cells to eradicate cancer in pre-
clinical animal models.

•	Development	of	novel	combination	
therapies against cancer.

•	Translation	of	basic	research	
discoveries into clinical practice.

•	Molecular	construction	of	genes	for	
enabling T cells to recognise and 
respond against cancer cells

•	The	use	of	Toll-like	receptor	agonists	
and immune agonist antibodies for 
cancer therapy in transgenic models.

KEY 2009 RESEARCH ACHIEVEMENT 

Toll-like receptor triggering and T 
cell co-stimulation induce potent 
anti-tumour immunity in transgenic 
models.  
To simultaneously direct multiple 
immune components against cancer we 
combined the Toll-like receptor agonist 
CpG 1826 with a T cell costimulatory 
antibody specific for CD137. This 
combination was demonstrated to 
eradicate established malignancies in 
mice. Crucial roles for CD8+ T cells, NK 
cells and interferons were demonstrated. 
CpG and anti-CD137 injection led 
to activation of dendritic cells and 
optimal expansion of activated T cells 
in the blood. Gene expression analysis 
revealed that CpG upregulated a variety 
of genes, with those associated with 

macrophage biology being particularly 
well represented, but subsequent 
studies demonstrated that depletion 
of macrophages in vivo led to an 
enhancement of therapy, which has 
not been previously reported. Long-
term surviving mice were resistant to 
tumour re-challenge, demonstrating 
immunological memory. In addition, 
we demonstrate, for the first time, that 
mice lacking B cells have a total loss 
of a recall response against tumour, 
suggesting a role for B cells in the 
induction of anti-tumour immunological 
memory. This study provides support 
for the use of combination treatments 
stimulating multiple facets of immunity 
for the effective immunotherapy of cancer.
Westwood, J. A., et al. A combination of toll-like 
receptor triggering and T cell co-stimulation 
eradicates established tumors in mice. Clinical 
Cancer Research. 15:7624-7633, 2009.

Immunotherapy laboratory

Figure 1: Viral plaques. Oncolytic vaccinia virus 
(Vvdd) grown on a monolayer of CV-1 cells, used 
as a technique to quantify the number of plaque 
forming units (PFU/mL) in the viral stocks.

Research leaders: Dr Phillip Darcy, NHMRC CDA 
Research Fellow and Assoc. Prof. Michael Kershaw, 
NHMRC Senior Research Fellow
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Cancer Genomics program

‘ Cancer is a global problem that needs internationally-coordinated, 
innovative solutions. As cancer knows no boundaries, neither should 
our research.’
Andreas Möller, Peter Mac Research Fellow, Cancer Genetics and Genomics laboratory

Andreas Möller 
Peter Mac Research Fellow 
Cancer Genetics and Genomics laboratory

After tertiary education at the University of Cologne, 
Andreas (Andy) Möller completed his Dr. rer. nat. 
thesis at the German Cancer Research Centre (DKFZ) 
in Heidelberg, Germany. Following a postdoctoral 
position in Switzerland, Andy joined Peter Mac where 
he investigates the composition of breast tumours 
and their interaction with surrounding normal tissues. 
He is now a Peter Mac Research Fellow and heads a 
small international team of young students aiming to 
understand breast cancer progression and its spread 
to distant organs, ultimately to generate novel treatment 
approaches for this cancer.



Using sophisticated high-throughput genomic 
technologies to improve our understanding of cancer.
The Cancer Genomics program seeks 
to use sophisticated high throughput 
genomic technologies to improve 
our understanding of the biology of 
cancer and to advance the clinical 
management of cancer patients through 
the development of individualised 
approaches to treatment. 

Research in the program focuses 
primarily on breast, upper 
gastrointestinal and ovarian cancers 
and sarcoma, and involves some of 
the largest familial and population-
based cancer cohorts in the world. 
These studies address questions of 
general importance to solid cancers, 
including inherited susceptibility to 
cancer and genome-wide changes 
in gene expression, as well as more 
specific questions such as prediction of 
response to therapy and the use of gene 
expression profiling for accurate cancer 
diagnosis. 

The program includes internationally 
recognised, large-scale national 
molecular and epidemiological studies 
into breast and ovarian cancer, notably 
in the research conducted by the 
Australian Ovarian Cancer Study and 
kConFab and in key collaborations with 
national and international researchers.

Cancer Genetics and Genomics 
laboratory
Prof. David Bowtell

Sarcoma Genetics and Genomics 
laboratory
Assoc. Prof. David Thomas

Surgical Oncology laboratory
Assoc. Prof. Wayne Phillips

VBCRC Cancer Genetics laboratory
Prof. Ian Campbell

kConFab
Prof. Joe Sambrook 
Ms Heather Thorne

Cancer Genomics program
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Cancer Genetics and Genomics laboratory

The Cancer Genetics and Genomics 
laboratory focuses on the molecular 
characterisation of ovarian and gastric 
cancer, cancers of unknown primary, 
and on understanding the role of the 
Siah E3 ligases in angiogenesis and 
cancer progression. 

RESEARCH FOCUS

•	Genomic	characterisation	of	human	
ovarian and gastric cancer.

•	Coordination	of	the	Australian	Ovarian	
Cancer Study cohort.

•	Development	of	a	molecular	diagnostic	
for cancers of unknown primary.

•	Biochemical	and	functional	
characterisation of Siah E3 ligases  
in cancer models.

•	Development	of	novel	small	molecules	
targeted to the Siah proteins.

KEY 2009 RESEARCH ACHIEVEMENT 

Molecular genetic drivers of high-
grade serous carcinoma of the ovary 
The Cancer Genomics and Genetics 
laboratory focuses on the molecular 
characterisation of human cancer and 
on understanding the role of the Siah E3 
ligases in cancer progression. A major 
focus involves ovarian cancer, where we 
seek to identify genes involved in tumour 
growth and response to treatment. 

Our laboratory leads the Australian 
Ovarian Cancer Study (AOCS), a 
population-based cohort of almost 2000 
women with ovarian cancer. AOCS is a 
powerful resource of tumour samples 
and linked clinical data for high-
resolution genomic studies. This year, 
we were one of two successful recipients 
of a $27 million grant from the National 
Health and Medical Research Council to 
enable participation in the International 
Cancer Genomics Consortium (ICGC). 
ICGC aims to map all significant 
mutations in the 50 most common 
cancer types. We are one of two 
centres world-wide that contribute data 
on ovarian cancer to the consortium. 
Our goal is to identify determinants of 
primary treatment failure and acquired 
resistance. One hundred and fifty cancer 
genomes will be fully sequenced as part 
of this work.

As a prelude to these studies, we have 
sought to better understand some of 
the known mutations in ovarian cancer 
that are linked to treatment outcome, 
including the TP53 gene, which encodes 
the tumour suppressor protein p53. 
TP53 is among the most commonly 
mutated genes in human cancer, and 

studies involving TP53 in ovarian cancer 
have spanned almost two decades. 
Despite a long history of investigation, 
the role of TP53 in treatment response 
has been unclear, partly because 
previous investigations have not 
performed comprehensive sequence 
analysis of the gene, and/or have lacked 
appropriate clinical information, and/
or have used a range of histotypes 
of ovarian tumours. In collaborative 
studies with colleagues from Cambridge 
in the United Kingdom, we found 
that essentially all high-grade serous 
tumours have TP53 mutations. These 
findings have important implications for 
understanding the molecular etiology 
of ovarian cancer and resolve the 
clinical significance of TP53 mutation in 
treatment response.
Ahmed AA et al. Driver mutations in TP53 are 
ubiquitous in high-grade serous carcinoma of the 
ovary. The Journal of Pathology (2010) 221,49-56. 

Research Leader: Prof. David Bowtell

Figure 1: Full genome sequencing of ovarian 
cancer samples to understand structural 
mutations in the tumour genomes.  Circos plots 
of chromosomal rearrangements in serous (left 
panel) and clear cell (right panel) ovarian cancer.  
The ideogram of a normal karyotype is shown in 
the outer ring. DNA copy number is represented 
as a blue line. Green and purple lines represent 
intra- and inter-chromosomal rearrangements, 
respectively.  Note the generally lower level of 
chromosomal change in clear cell ovarian cancers. 
These studies are part of a collaborative project 
with Professor Mike Stratton and Andy Futreal, 
Wellcome Trust Sanger Institute, Hinxton, UK. 
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Sarcoma Genomics and Genetics laboratory

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. We have a 
broad interest in cancers that affect 
adolescents and young adults.

RESEARCH FOCUS

•	Identification	and	characterisation	of	
a novel tumour suppressor gene in 
osteosarcoma, Wif1.

•	Sequencing	the	liposarcoma	
neochromosome.

•	Mapping	molecular	genetics	of	
sarcoma.

•	Development	of	new	models	for	
liposarcoma.

•	Identification	of	dominant	sarcoma	
genes in high risk families.

KEY 2009 RESEARCH ACHIEVEMENT

Search for novel therapeutics for 
osteosarcoma 
Three projects are currently being 
undertaken in our laboratory to identify 
novel therapeutics in osteosarcoma.  

•	We	have	a	long-standing	interest	in	
the molecule Wnt inhibitory factor-1 
(Wif1) as a tumour suppressor in 
osteosarcoma. We have shown 
that recombinant WIF1 protein 
suppresses tumour growth in a 
model of osteosarcoma, and are now 
investigating the mechanism by which 
this occurs to determine the clinical 
potential of this molecule. 

•	We	are	focusing	on	the	role	of	the	
immune system, currently undertaking 
a systematic screen using a radiation 
model (45Ca) of osteosarcoma and 

knockout-mice deficient in immune 
cells or cytokines to investigate the role 
of these in osteosarcoma development 
and progression. Our studies show 
that the development of radiation-
induced osteosarcoma is accelerated 
in interferon type I receptor deficient 
mice (IFNaR1-/- and IFNaR2-/-) 
compared to wild-type animals. Further 
studies are being carried out to confirm 
this and determine the potential of 
Type I Interferons as therapeutics.  

•	We	are	investigating	the	role	of	the	
retinoblastoma tumour suppressor 
(RB1) in osteosarcoma.  Incidence of 
osteosarcoma is increased 500-fold in 
survivors of retinoblastoma compared 
to the general population and is further 
increased 2-fold following irradiation. 
45Ca-treated Rb+/- mice were found 
to be susceptible to the development 
of osteosarcomas compared to 
treated wild-type animals and we have 
found that Rb knockdown attenuates 
induction of an immune cassette 
that is linked to senescence in vivo. 
These results explain the prevalence 
of osteosarcoma in retinoblastoma 
patients following radiotherapy.

Kansara, M.et al. Wnt Inhibitory Factor 1 is 
epigenetically silenced in human osteosarcoma, 
and acts as a tumor suppressor in vivo. 2009. 
Journal of Clinical Investigation. 119(4): 837-851. 

For more information on related 
research, see: 
– Sarcoma Service (pg 94)

Research Leader: Assoc. Prof. David Thomas,  
VCA Clinical Researcher Fellow

Figure 1: The chromosomes of a well-differentiated 
liposarcoma. Note the presence of the 
characteristic giant accessory neochromosome at 
bottom left.
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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

•	The	role	of	the	PI3-kinase	signalling	
pathway in the development and 
progression of cancer, particularly 
breast, colon and ovarian, using a 
novel model developed in the lab.

•	Using	a	novel	in	vivo	3-D	tissue	
reconstitution model to understand the 
molecular genetic events that give rise 
to Barrett’s Oesophagus, a precursor 
to oesophageal adenocarcinoma, the 
most rapidly increasing cancer in the 
western world.

KEY 2009 RESEARCH ACHIEVEMENT

Hedgehog signalling in the 
development of Barrett’s Oesophagus 
Barrett’s Oesophagus (BO) is a 
metaplastic conversion of the normal, 
stratified squamous epithelium to a 
single layered, intestinal-like columnar 
epithelium in the lower oesophagus 
that arises as a consequence of 
chronic reflux. The presence of BO in a 
patient increases the risk of developing 
oesophageal adenocarcinoma (OAC) by 
up to 125 fold. Despite the known role of 
reflux in its development, little is known 
about the molecular genetic events that 
give rise to BO. 

In collaboration with researchers at 
Johns Hopkins University, Baltimore, 
USA, we recently demonstrated that 
the hedgehog signalling pathway, a 
key pathway important for the normal 
development of many organs including 
the gastro-intestinal tract, may play an 
important role in BO. This work revealed 
that the hedgehog pathway is aberrantly 
activated in BO compared to normal 
oesophagus, and that acid and bile 
(components of reflux) can activate this 
pathway within in vitro models. 

We utilised a novel 3-D in vivo tissue 
reconstitution model developed in our 
laboratory to show that transgenic 
overexpression of Sonic hedgehog 
(Shh) in normal mouse oesophageal 
epithelial cells resulted in morphologic 
changes and expression of columnar 
genes in the reconstituted epithelium, 
reminiscent of BO. In contrast, wild-type 
(unmodified) epithelial cells reproduced 
a phenotypically normal epithelium in 
our model. Our current work is focused 
on working out how Shh can drive this 
process and whether this pathway 

might collaborate with other pathways 
in the development and progression 
of BO. Given that clinical trials already 
underway using Hedgehog pathway 
inhibitors to treat certain types of cancer, 
our findings raise the possibility that a 
similar approach could be used to treat 
BO before it progresses to cancer.
Wang DH, Clemons NJ, Miyashita T, et al. 
Aberrant epithelial-mesenchymal Hedgehog 
signaling characterizes Barrett’s metaplasia. 
Gastroenterology 2010;138:1810-22.

For more information on related 
research, see:

– Cancer Therapeutics Program (pg 56)

– Gastrointestinal Service (pg 87)
 

Surgical Oncology laboratory

Research Leader: Assoc. Prof. Wayne Phillips

Figure 1: Figure 1: Hedgehog signaling in 
the development of Barrett’s oesophagus. 
Expression of the signalling protein, sonic 
hedgehog (Shh), causes changes to normal 
oesophageal epithelial cells that are similar to those 
found in Barrett’s oesophagus, the pre-cursor 
condition to oesophageal adenocarcinoma. Thus, 
this pathway may be a good therapeutic target 
to prevent or treat this aggressive disease. Red 
arrow indicate expression of Bmp4, a key target of 
Shh signalling, in cells underlying the Barrett’s like 
epithelium.
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VBCRC Cancer Genetics laboratory

The major focus of the Victorian 
Breast Cancer Research Consortium 
(VBCRC) Cancer Genetics laboratory 
is the identification of genes involved 
in the predisposition, initiation and 
progression of breast and ovarian 
cancer.

RESEARCH FOCUS

•	Identification	of	genes	involved	in	
breast cancer predisposition through 
next generation sequencing.

•	Genome-wide	copy	number	analysis	
of breast ductal carcinoma in situ 
to identify markers of disease 
progression.

•	Next	generation	sequencing	and	
function screens to identify driver 
genes of ovarian tumorigenesis. 

•	Integrated	genomic	analysis	to	identify	
genes involved in breast and ovarian 
carcinogenesis.

KEY 2009 RESEARCH ACHIEVEMENT

Identification of highly penetrant 
breast cancer predisposition genes.  
The VBCRC 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 more rapidly 
define the critical cancer-causing 
genes. A major initiative over the last 
year has been the application of next 
generation sequencing to identify 
breast cancer predisposition genes. 
The ability to identify disease-causing 
mutations in high-risk breast cancer 
families has broad implications for those 
affected, in terms of risk assessment 
and management as well as treatment. 
With as much as 75 per cent of the 
excess familial risk of breast cancer yet 
to be attributed to genetic variants it is 
likely that additional moderate to high 
risk breast cancer genes remain to be 
discovered.  

Recent advances in technology have 
opened up the possibility of using 
massively parallel short-read (or ‘next 
generation’) sequencing to uncover 
predisposing mutations in individuals 
with inherited cancer in an unbiased 
manner. We are performing whole 
exome sequence analysis of germline 
DNA from multiple affected relatives 
from over 75 high risk non-BRCA1/
non-BRCA2 breast cancer families, 
aiming to identify segregating, rare, 
non-synonymous variants that are likely 
to include novel predisposing mutations. 
Analysis of variants identified in the first 
families has revealed that some carry 
deleterious mutations in known breast 
cancer genes. Our experience suggests 
that a proportion of unexplained 
BRCAx families may be due to already 
recognised predisposing genes that 
have been missed either because only a 
single index case and/or only one or two 
of the predominant genes have been 
sequenced. Candidate variants identified 
in the remaining families are currently 
being investigated. Our experience 
shows that whole exome sequencing 
of multiple individuals from within each 
cancer family will be an efficient strategy 
for rapid identification of the genetic 
causes of previously unresolved breast 
cancer families.

Research leader: Prof. Ian Campbell, NHMRC 
Senior Principal Research Fellow

Figure 1: High resolution melt (HRM) analysis detects differences in the melting pattern of double-stranded 
DNA caused by sequence variation and is used as a screening tool to rapidly identify genetic variants 
in large sample cohorts.  Here, normalised and temperature-shifted difference plots (relative signal vs. 
temperature in °C) clearly differentiate all three genotypes in two common single nucleotide polymorphisms 
(SNPs) that are associated with breast cancer risk.  For each SNP, the red, blue and green profiles represent 
the heterozygous, major and minor homozygous genotypes, respectively.
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The Kathleen Cuningham Foundation 
Consortium for Research into Familial 
Breast Cancer (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, BRCA2, 
ATM, CHEK2, PALB2 implicated in 
the causation of breast and ovarian 
cancer, and a gene discovery search 
for new cancer susceptibility genes.

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

•	Delivery	of	clinically	significant	
research mutation test results back to 
the clinic and family.

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

•	Developing	a	resource	to	promote	
collaborative basic, translational and 
clinical research into familial breast, 
ovarian, prostate and pancreatic cancer.

KEY 2009 RESEARCH ACHIEVEMENT

BRCA2 mutation status and prostate 
cancer in breast cancer prone families 
In 2009, we extended our work on 
the men in our cohort with a verified 
diagnosis of prostate cancer.  We 
ascertained the clinical features linked to 
the survival of men with prostate cancer 
and confirmed BRCA2 mutation status 
in those who belong to breast cancer 
prone families. A total of 148 men from 
1423 families were ascertained from the 
kConFab consortium. Each participant 
met the following criteria: a) a verified 
case of prostate cancer; b) confirmed as 
either a carrier or non-carrier of a family 
specific BRCA1 or BRCA2 pathogenic 
mutation, c) comprehensive clinical  
and treatment data were available. 
Clinical data was linked to treatment 
received and survival was analysed by 
Kaplan-Meier.   

Our analysis demonstrated that prostate 
cancer in men who are carriers and 
non-carriers of a BRCA2 mutation had 
a higher risk of disease progression. 
BRCA2 mutation carriers have an 
increased risk of death and prostate 
cancer related death (HR 4.5 95% 
CI 2.119-9.524, p=8.9×10-5) by 
comparison to non-carriers. Serum PSA 
readings taken prior to diagnosis in 90 
per cent of all men, age adjusted, were 
above clinical significance. Following 
D’Amico risk stratification, 77.5 per cent 
of BRCA2 mutation carriers and 58.7 
per cent of non-carriers were at high-
risk. BRCA2 mutation status was also 
an independent prognostic indicator 
in overall survival. Treatment analysis 
showed a poor survival outcome for both 
the BRCA2 mutation carriers and non-
carriers given curative-intent treatment. 

The poor survival and high risk tumour 
characteristics of prostate cancer arising 
in the setting of BRCA2 mutations seen 
in our study has implications for the 
clinical management of men identified 
with germline BRCA2 mutations. Our 
findings strongly support the clinical 
utility of genetic testing and subsequent 
detailed discussion about prostate 
cancer screening with an experienced 
urologist, to inform BRCA2 mutation 
carriers and non-carriers  (within breast 
cancer dense families) that they are at 
an increased risk of developing clinically 
significant prostate cancer.  While there 
is uncertainty surrounding the optimal 
management and treatment of BRCA2-
associated prostate cancer, the poor 
survival outcome in this unique cohort 
provides new patients with a good 
starting point when consulting their 
treating specialists.
Willems AJ, et al. 2008. Loss of heterozygosity at 
the BRCA2 locus detected by multiplex ligation-
dependent probe amplification is common in 
prostate cancers from men with a germline 
BRCA2 mutation. Clin Cancer Res. 2008 May 
15;14(10):2953-61.

kConFab

Research leader: Prof. Joe Sambrook, FAA, FRS, 
Peter Mac Distinguished Fellow  
Manager: Heather Thorne (pictured)
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Growth Control and Differentiation program

‘  It’s a real motivation to know that beyond the lab coats and  
cell culture all your hard work contributes to improved patient  
outcomes and ultimately, sustained survival.’
Megan Bywater, PhD Student, Growth Control laboratory

Megan Bywater 
PhD Student 
Growth Control laboratory

Originally from Brisbane, Megan Bywater completed her 
undergraduate study at the University of Queensland, 
before working in pathology in London. Megan returned 
to Brisbane to complete her Honours in 2005, prior to 
moving to Peter Mac as a research assistant. 

Megan is now undertaking PhD study, investigating 
the role some particular oncogenes have in controlling 
cell growth, and how this contributes to malignant 
transformation and disease progression.
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Understanding protein chemistry, signal transduction, 
cell biology and how these processes affect 
differentiation and cancer cell growth.
The Growth Control and Differentiation 
Program brings together three groups 
with extensive and complementary 
expertise in areas ranging from 
proteomics and protein chemistry, 
through signal transduction and cell 
biology to the regulation of gene 
transcription and protein translation. 

A major focus of our work is in 
understanding the mechanisms of 
regulation of ribosome biogenesis, 
and protein translation, and how these 
processes impact on differentiation 
and are corrupted in tumour cells. This 
is a critical area of cancer research as 
accelerated cell growth and increased 
protein synthesis due to increased 
levels of functional ribosomes is a 
major feature of tumour formation 
and progression. Conversely, cellular 
differentiation is associated with 
reductions in these processes and often 
antagonises carcinogenesis. A number 
of current projects employ state-of-
the-art biochemistry, molecular and 
cell biology to characterise the basis 
of the regulation of these fundamental 
processes.

The program has recently made 
ground breaking discoveries linking 
signaling via the key PI3K/AKT/mTOR 
and c-MYC growth control pathways 
to the regulation of ribosome synthesis 
and function. We aim to use this 
knowledge to develop novel therapeutic 
approaches that target differentiation, 
cell cycle and cell growth. In addition to 
a number of extensively characterised 
cell based systems, our program has 
established a range of ’whole animal’ 
systems to extend and validate our 
findings. In collaboration with Drs Helena 
Richardson and Leonie Quinn, we are 
undertaking genetic screens in the fruit 
fly, Drosophila, for novel regulators of 
these processes. 

In addition, together with the Cancer 
Therapeutics program, we have 
established models of a range of 
tumours including ovarian and prostate 
cancer and lymphoma. These systems 
are being used to investigate novel 
applications of targeted therapeutics and 
the program is ideally poised to translate 
discoveries on fundamental aspects of 
cancer growth control into the clinic.

Growth Control
Assoc. Prof. Ross Hannan 

Molecular Oncology
Assoc. Prof. Grant McArthur

Protein Chemistry
Assoc. Prof. Rick Pearson

Growth Control and Differentiation program
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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.

KEY 2009 RESEARCH ACHIEVEMENT 

Is dysregulation of ribosome 
biogenesis a necessary step in 
malignant transformation? 
The MYC-family of oncogenes plays a 
prominent role in cancer and has been 
implicated in the regulation of ribosome 
assembly and function. We were the 
first to demonstrate that c-MYC can 
regulate transcription of the ribosomal 
RNA genes (rDNA) by RNA Polymerase 
I (Pol I) through upregulation of the 
essential Pol I transcription factor UBF. 
Interestingly, upregulation of rDNA 
transcription is a frequent event during 
malignant transformation, leading us 
to propose the provocative hypothesis 
that the oncogenic potential of MYC is 
directly related to its ability to modulate 
rDNA gene transcription. 

We have tested this hypothesis in a 
transgenic model of B-cell lymphoma 
(Eμ-MYC) in which the malignancy is 
dependent on overexpression of c-MYC. 
This model is associated with a robust 
upregulation of rDNA transcription 
and increased expression of the rDNA 
transcription factors UBF and Rrn3. 
RNA interference mediated knockdown 
of UBF or Rrn3 expression in Eμ-
MYC lymphoma cells reduced rDNA 
transcription to the level in wild type 

B-cells. This resulted in a proliferative 
disadvantage of the lymphoma cells 
both due to rapid cell death. To establish 
whether this heightened dependence on 
rDNA transcription could be exploited 
as a therapeutic target for c-MYC driven 
cancer, we collaborated with Cylene 
Pharmaceuticals test a ’first in class’ 
small molecule inhibitor of Pol I (CX-
5461) in this model. Treatment of the 
animals with CX-5461 delayed sacrifice 
due to disease of transplanted Eμ-MYC 
tumours, which was accompanied by 
a period of complete remission with no 
identifiable tumour cells in the peripheral 
blood. Importantly, death of malignant 
B-cells in response Pol I inhibition 
occurred rapidly via apoptosis and 
was not due to ribosome insufficiency. 
These data provide the first evidence 
that dysregulation of rDNA transcription 
is required for MYC driven cancer and 
is a therapeutic target for treatment 
of malignancy. Ongoing studies are 
exploring the molecular mechanisms 
responsible for the selective therapeutic 
effectiveness of inhibiting Pol I 
transcription in Eμ-MYC lymphomas. 
Sanij E, et al.  UBF levels determine the number of 
active ribosomal RNA genes in mammals. J Cell 
Biol. 2008. Dec 29;183(7):1259-74. 

Sanij E, Hannan RD.  The role of UBF in regulating 
the structure and dynamics of transcriptionally 
active rDNA chromatin.   Epigenetics. 2009. 
Aug;4(6):374-82. 

For more information on related 
research, see:

– Cancer Therapeutics program (pg 56) 

Research Leader: Assoc. Prof. Ross Hannan, 
NHMRC Senior Research Fellowship

Figure 1: Treatment with the Pol I inhibitor, 
CX-5461, causes nucleolar disruption. 
Immunofluorescence analysis of the nucleolar 
transcription factor UBF in control primary human 
fibroblasts as well as cells treated with 1mM 
CX5461 for 48 hours (red). Nuclei were visualized  
by DAPI (blue). 

Growth Control laboratory

Figure 2: Schematic model of how treatment 
with the Pol I inhibitor, CX-5461, may 
induce nucleolar stress to activate p53 a 
central controller of programmed cell death 
(apoptosis).  Nucleolar stress leads to release of 
ribosomal proteins from the nucleolus, which bind 
and sequester MDM2, protein that degrades p53,  
or directly regulate p53 translation, both of which 
increase p53 levels leading to apoptosis. 
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Molecular Oncology laboratory

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	BRAF	Kinase	for	cancer	
treatment.

•	Targeting	retinoic	acid	receptors	 
for the treatment of AML.

KEY 2009 RESEARCH ACHIEVEMENT

Pre-clinical evaluation of a novel 
PI3K/mTOR inhibitor (PF04691502) 
in a genetically engineered mouse 
model of Ovarian Cancer. 
The PI3K/Akt pathway is commonly 
deregulated in human cancer, making 
it an attractive target for novel anti-
cancer therapeutics.  We have utilised 
a mouse model of ovarian cancer 
generated by KRAS-G12D activation 
and PTEN deletion in the ovarian 
surface epithelium for the pre-clinical 
assessment of a novel PI3K/mTOR 
inhibitor (PF-04691502, Pfizer). 
Therapeutic response was monitored 
using small animal-Ultrasound and FDG-
PET imaging. PF-04691502 inhibited 
tumour growth, with a dramatic inhibition 
of FDG-PET signal and decreased 
pAKT and pS6 protein expression 
observed.  While this novel inhibitor 
was sufficient to inhibit tumour growth, 
we did not observe tumour regression 
in this model. Notably, tumours from 
this model typically express pERK, 
suggesting that activation of the RAS/
MAPK pathway is a mechanism by 
which KRAS-mutant tumours can limit 
the efficacy of PI3K/mTOR inhibition 
alone. To overcome the effects of RAS/
MAPK signalling, we evaluated PF-
04691502 in combination with MEK 
inhibitor PD-0325901. This combination 

led to a greatly improved survival rate, 
and ultrasound monitoring revealed a 
striking tumour regression. This study 
shows that combined inhibition of PI3K/
mTOR and MEK converts tumour growth 
delay with PI3K-pathway inhibition alone 
to tumour regression in this KRAS and 
PTEN mutant mouse model of ovarian 
cancer. Therefore, inhibition of MEK may 
enhance activity of PI3K/mTOR-inhibitors 
in tumours showing activation of the 
PI3K pathway by genomic changes such 
as mutation in KRAS combined with loss 
of PTEN.

This is a collaborative research project 
with the Translational Research 
laboratory (pg 61) and Gene Regulation 
laboratory (pg 57).
Kinross K, et al. In vivo activity of combined PI3k/
mTOR and MEK-inhibition in a K-RASG12D;PTEN 
deletion mouse model of ovarian cancer. AACR, 
Washington, USA, April 2010. Abstract 3484. 

For more information on related 
research, see:

– Cancer Therapeutics program (pg 56)

– Translational Research laboratory (pg 61)

– Molecular Imaging and Targeted 
Therapeutics laboratory (pg 62)

– Centre for Cancer Imaging (pg 70)

Research Leader: Assoc. Prof. Grant McArthur, 
Cancer Council Victoria Sir Edward Dunlop Clinical 
Cancer Research Fellow

Figure 1: Three methods we utilise to image  
ovarian cancers in vivo and ex vivo:  
Left. Ultrasound imaging;  
Centre. Injection of tritium labeled glucose followed 
by ex-vivo cryodissection and -imaging;  
Right. Histology – cross section of whole ovary.

Figure 2: Studying responses to novel anti-
cancer drugs. Here we use ultrasound imaging  
to monitor the effects of a novel PI3K/mTOR 
inhibitor on tumour volume in a laboratory model  
of Ovarian Cancer.
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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 to use this knowledge 
to address how deregulation of this 
process may contribute to cancer.

RESEARCH FOCUS

•	Understanding	the	signal	transduction	
pathways underpinning cell growth 
control.

•	Biochemical	and	cell	biology	analysis	
of the role of deregulated cell growth in 
cancer.

•	Cell	biology	and	genomic	research	into	
the pathogenesis of ovarian cancer.

•	High	throughput	functional	screens	to	
identify novel genes important in breast 
and ovarian cancer.

KEY 2009 RESEARCH ACHIEVEMENT

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, mTORC1/p70S6K regulates 
the synthesis of ribosomal RNA, 
indicating that this pathway may act as 
a hub for coordinating the synthesis 
of new ribosomes. 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 in part independent of its activation 
of mTORC1. 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. Our recent studies reveal that 
AKT cooperates with c-MYC to drive 
rDNA transcription and ribosome 
biogenesis in human fibroblasts and is 
required for maximal activation of rDNA 
transcription and proliferation by c-MYC 
in EμMYC lymphoma cells. 

These data suggest that AKT cooperates 
with c-MYC to establish master 
control of ribosome biogenesis in 
mammalian cells, place AKT alongside 
c-MYC as a central, direct regulator 
of ribosome biogenesis and cellular 
growth/proliferation, and suggest that 
dysregulation of AKT might play 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.
Wall, M. et al. Translational control of c-MYC by 
rapamycin promotes terminal myeloid differentiation 
2008. Blood, 112: 2305-2317.

For more information on related 
research, see:

– Cancer Therapeutics program (pg 56)

Protein Chemistry laboratory

Research leader: Assoc. Prof. Rick Pearson, 
NHMRC Senior Research Fellow

Figure 1: Akt increases rDNA transcription.  
BJ-Tert cells labelled with EU, which incorporates 
into newly transcribed RNA, exhibit high EU signal 
in the nucleolus (arrow) marking the site of rDNA 
transcription. Nucleolar EU intensity is higher in 
Myr-Akt expressing cells compared to control 
cells reflecting enhanced rDNA transcription 
(arrowheads).
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Cancer Cell Biology program

‘ Patients can be very inspirational and their situation is the primary driver 
keeping our research focused. Peter Mac is a unique place to do 
research because we share the lifts with these patients everyday.’
Dr Jordane Malaterre, Postdoctoral Researcher, Differentiation and Transcription laboratory

Dr Jordane Malaterre 
Postdoctoral Researcher 
Differentiation and Transcription laboratory

Before deciding to undertake postdoctoral training 
overseas to extend her scientific horizons, Dr Jordane 
Malaterre completed her PhD in her native France. 
Now settled at Peter Mac, her research focuses on the 
regulation of intestinal stem cells and their involvement 
in bowel cancer.  Jordane is driven in her research by  
a desire to understand how cancer arises and  
to contribute in her own way to cancer treatment  
and cures.



Utilising multi-disciplined 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.
The Cancer Cell Biology program 
focuses on epithelial derived tumours 
and their interaction with the surrounding 
normal cells and the extracellular 
matrix to promote tumour growth and 
metastasis. 

Epithelial tumours arise within the 
context of normal cells and there 
is increasing evidence that the 
interaction of the tumour cell with its 
microenvironment (other epithelial, 
fibroblast, myoepithelial and immune 
cells) can profoundly affect the growth 
and metastasis of the tumour. Moreover, 
the polarity (orientation) of the tumour 
cell can influence cell-cell interactions 
and signalling between cells that are 
important for restraining cell proliferation 
and maintaining the integrity of the 
epithelium. 

To study the growth, proliferation 
and invasion of epithelial tumour 
cells and their interaction with the 
microenvironment, our program 
utilises multi-disciplined approaches 
encompassing three dimensional (3-D) 
cell cultures, whole animal models (the 
vinegar fly Drosophila and mammalian 
models) and sophisticated genetic 
manipulations.

Affiliated with this program is the Cell 
Polarity/Tissue Architecture Program, 
which explores the role of a new class 
of tumour suppressor genes (Scribble, 
Dlg and Lgl) in cell polarity, proliferation, 
differentiation and migration, and the 
cooperation of mutations in these genes 
with oncogenes (such as activated Ras 
and Notch) in tumourigenesis. 

Cell Cycle and Cancer Genetics 
laboratory
Dr Patrick Humbert

Cell Cycle and Development 
laboratory
Dr Helena Richardson

Cell Growth and Proliferation 
laboratory
Dr Kieran Harvey

Differentiation and Transcription 
laboratory
Assoc. Prof. Rob Ramsay

Epithelial Stem Cell Biology 
laboratory
Dr Pritinder Kaur

Metastasis Research laboratory
Assoc. Prof. Robin Anderson

Molecular Radiation Biology 
laboratory
Assoc. Prof. Roger Martin

Tumour Suppression laboratory
Assoc. Prof. Ygal Haupt

Cell Polarity/Tissue Architecture 
Program:
–  Cell Cycle and Cancer Genetics  

(Dr Patrick Humbert)

–  Cell Cycle and Development  
(Dr Helena Richardson) 

–  Immune Signalling  
(Dr Sarah Russell, see 
Cancer Immunology program pg 18)

Cancer Cell Biology program
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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 3-D 
epithelial cell culture models.

•	Generation	and	analysis	of	Genetically	
Engineered Mouse Models (GEMMs) 
to investigate the role of polarity 
proteins in cancer progression and 
organ development in vivo.

•	Analysis	of	cell	polarity	proteins	and	
gene alterations in human cancers.

•	Large	scale	RNAi	functional	screens	to	
identify effectors of Scribble function.

•	Collaborative	analysis	of	tissue	polarity	
in cancer and development (with 
the Cell Polarity/Tissue Architecture 
Program).

KEY 2009 RESEARCH ACHIEVEMENT 

Demonstration that a large genetic 
network cooperates with H-Ras 
to promote cell invasion and 
transformation through deregulation 
of MAPK signalling.  
Scribble is a core polarity regulator first 
identified in Drosophila and shown to 
have important roles in the regulation of 
tissue architecture and cell proliferation. 
In addition, Scribble loss cooperates 
with activated oncogenes Ras or Notch 
to give rise to invasive and metastatic 
tumours in Drosophila. Our laboratory 
has recently shown that loss of the 
mammalian homologue of Scribble 
can similarly cooperate with activated 
H-Ras to drive invasion of mammary 
epithelial cells in 3-D organotypic 
culture.  Conversely, we also observe 
suppression of Ras-mediated cell 
transformation phenotypes through 
ectopic expression of Scribble, including 

loss of polarity, invasion in 3-D culture 
and importantly, anchorage independent 
growth. How Scribble regulates oncogenic 
Ras signaling is currently unknown. 

We have conducted an unbiased 
large-scale, functional genomics screen 
to identify the genetic requirements 
for Scribble to suppress Ras-driven 
cell transformation, combining RNAi 
technology with Next Generation 
Sequencing. Through this approach, 
we have identified a gene network of 
regulators and effectors of Scribbles 
tumour suppressive functions in 
mammalian systems. We have 
subsequently performed both primary 
and secondary validation experiments 
for a number of key targets, confirming 
not only their requirement for the 
inhibition of Ras-driven oncogenesis, 
by Scribble but also their ability to 
cooperate with oncogenic Ras to drive 
invasive phenotypes in vitro.
Humbert PO, et al. Control of tumourigenesis by the 
Scribble/Dlg/Lgl polarity module. Oncogene. 2008. 
Nov 24;27(55):6888-907. 

Research leader: Dr Patrick Humbert,  
NHMRC CDA Research Fellow

Figure 1: Loss of polarity and tissue organization is a hallmark of epithelial cancers and drives 
tumour progression. Our studies indicate that alterations in the genes that regulate cell polarity can lead 
to the disorganization of tissue and tumour formation.  A better understanding of the molecular pathways  
that regulate cell polarity therefore provides new avenues for therapeutic intervention that may allow us to 
“normalize” tumour tissue and hence prevent their growth and spread.

Cell Cycle and Cancer Genetics laboratory
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Cell Cycle and Development laboratory

The Cell Cycle and Development 
laboratory uses the Drosophila (vinegar 
fly) model organism to dissect the 
mechanism by which cell polarity 
(shape) regulators and ECM proteins 
affect signalling pathways that promote 
the hallmarks of cancer: increased cell 
proliferation and survival, prevented 
differentiation and induced invasion.  
We are examining how cell polarity 
regulators cooperate with oncogenes 
in tumourigenesis, and screening to 
identify small molecule inhibitors of 
tumour growth in vivo.

RESEARCH FOCUS

•	Mechanisms	of	cell	polarity	regulators	
including the junctional neoplastic 
tumour suppressor genes lgl/scrib/dlg, 
that affect cell proliferation, survival 
and tumourigenesis.

•	Role	of	the	extracellular	matrix	protein	
Sparc as an invasion/metastasis-
suppressor.

•	Epithelial	and	paediatric	brain	tumours	
through modelling cooperative 
tumourigenesis in Drosophila. 

•	The	role	of	JNK	signaling	in	the	
cooperation of cytoskeletal regulators 
with oncogenic Ras in tumourigenesis.

•	The	mechanism	of	cooperation	
between BTB/POZ domain Zn finger 
proteins and polarity mutants.

•	Building	models	of	paediatric	
brain tumours in Drosophila, and 
investigation of the cytoskeleton in 
tumourigenesis.

•	Screening	for	anti-cancer	drugs	using	
Drosophila cancer models.

KEY 2009 RESEARCH ACHIEVEMENT

Regulation of cell proliferation, 
survival and signalling pathways by 
apico-basal cell polarity regulators. 
Loss of function of the neoplastic tumour 
suppressor genes, lgl, scrib and dlg 
leads to upregulation of the key cell 
cycle regulator, CycE, and ectopic cell 
proliferation. In eye disc clones, Lgl’s 
role in cell proliferation regulation can 
be separated from its role in apico-
basal cell polarity. lgl mutant tissue also 
shows upregulation of the inhibitor of 
cell death, Diap1, and an inhibition of 
developmental cell death. We show that 
these effects of depletion of lgl without 
polarity loss on cell proliferation and 
survival is due to the upregulation of 
targets of the Salvador/Warts/Hippo 
(SWH) tumour suppressor pathway. 
Consistent with this, the SWH pathway 
transcriptional coactivator, Yorkie, is 
hyperactivated in Lgl deficient tissue 
and is rate-limiting for lgl- phenotypes. 
However, when Scrib or Dlg are knocked 
down to levels where polarity is mildly 
affected, SWH pathway targets are 
not deregulated. Overexpression of 
the apical polarity regulators, Crumbs 
(Crb) or aPKC, also leads to ectopic 
expression of SWH pathway targets 
without affecting polarity. Lgl depletion, 
or aPKC overexpression, results in 
co-mislocalization of Hippo (Hpo) and 
Ras-associated domain family protein 
(RASSF), consistent with RASSFs ability 
to block Hpo activation. In contrast Crb 
overexpression leads to downregulation 
of SWH regulator, Expanded (Ex) protein, 
which is predicted to deregulate the 
SWH pathway. Therefore, the cell polarity 
regulators, Lgl, aPKC and Crb regulate 
the SWH pathway by two distinct 
pathways; Lgl acts antagonistically 
to aPKC to regulate Hpo and RASSF 
localisation, while Crb regulates Ex 
levels. This work implicates Lgl, aPKC 
and Crb as regulators of tissue growth 
via the SWH pathway.
Grzeschik NA et al. Abnormalities in cell proliferation 
and apico-basal cell polarity are separable in 
Drosophila lgl mutant clones in the developing eye. 
Dev Biol. 2007 Nov 1;311(1):106-23.

Grzeschik NA et al. Lgl, aPKC, and Crumbs 
regulate the Salvador/Warts/Hippo pathway through 
two distinct mechanisms. Curr Biol. 2010 Apr 
13;20(7):573-81.

Research leader: Dr Helena Richardson, NHMRC 
Senior Research Fellow

Figure 1: Loss of lgl leads to the upregulation 
of DIAP1 (Drosophila Inhibitor of Apoptosis 1), 
allowing the survival of surplus pigment cells 
in the developing Drosophila eye. 
(A-B) Third instar larval eye imaginal discs, stained 
for DIAP1 (red). The discs are genetic mosaics and 
absence of GFP (green) marks either control clones 
(A) or lgl mutant clones (B). In lgl mutant clones 
DIAP1 is upregulated compared to the surrounding 
wild-type tissue, suppressing the cell death, which 
would normally occur at this stage of development. 
(C-D) Pupal retina, stained for E-Cadherin to outline 
single cells. In wild-type the ommatidia of the 
Drosophila facet eye are separated by a single layer 
of cells and arranged in a hexagonal pattern (C). 
Due to the suppression of death in larval stages (B), 
surplus cells survive in lgl mutant tissue (D). In this 
tissue ommatidia are separated by several layers of 
cells and the hexagonal pattern is disrupted.
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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.

KEY 2009 RESEARCH ACHIEVEMENT

Transcriptional output of the Hippo 
pathway is distinctly regulated in 
different cell types. 
The Hippo pathway is an important 
modulator of organ size, and 
deregulation of pathway activity can 
lead to cancer. Several Hippo pathway 
components are mutated or show 
reduced expression in different human 
tumours. The Hippo pathway regulates 
tissue growth by restricting the activity 
of the transcriptional coactivator protein 
known as Yorkie (Yki) in Drosophila 
melanogaster and Yes-associated 

protein (YAP) in mammals. Yki/YAP 
drives tissue growth in partnership 
with the Scalloped (Sd)/TEAD1-4 
transcription factors. Yki/YAP also 
possesses two WW domains, which 
interact with several proteins that have 
been suggested to either promote 
or inhibit the ability of Yki to induce 
transcription. 

Recently, we discovered that these 
Yki/YAP WW domains have distinct 
regulatory roles in different cell types by 
analysing the functional consequence 
of mutating these domains in D. 
melanogaster and human tissue culture 
cells. The ability of YAP to transform 
human breast epithelial cells was 
enhanced when the WW domains 
were mutated, suggesting that the 
primary role of these domains in human 
breast epithelial cells is to inhibit YAP. 
In contrast, an opposing role was 
observed for Yki/YAP WW domains in 
NIH-3T3 cells and D. melanogaster, 
where the WW domains were essential 
for the ability of Yki/YAP to stimulate 
transformation and tissue growth.This 
suggests that Hippo pathway activity 
is regulated in different cell types by 
distinct modes at the level of the Yki/YAP 
transcriptional coactivator proteins. We 
speculate that these distinct regulatory 
roles in different cell types of the Yki/YAP 
WW domains implies the existence of 
other unidentified proteins that promote 
tissue growth downstream of the Hippo 
pathway during normal development 
and in human cancer. 
Zhang et al. (2009). Cancer Res 69: 6033-41.

Cell Growth and Proliferation laboratory

Research leader: Dr Kieran Harvey,  
NHMRC CDA Fellow

Figure 2: The WW domains of Yorkie are 
required for it to drive tissue growth.  
Larval Drosophila eyes that harbour wild-type 
clones (green in A) or that have clones of tissue that 
express Yki with both WW domains mutated (green 
in B). When Yorkie lacks the function of its WW 
domains it can not promote the normal growth and 
survival of developing eye cells.
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The Differentiation and Transcription 
laboratory investigates mechanisms of 
transcriptional control of differentiation 
and carcinogenesis in epithelial 
tissues. These include gastrointestinal, 
mammary, epidermal 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.

•	Chromosome	stability,	radiation	
responses and DNA repair.

•	Translation	of	basic	research	
discoveries into new therapies.

KEY 2009 RESEARCH ACHIEVEMENT

Disrupting transcription factor 
function in normal and cancer cells. 
The Differentiation and Transcription 
laboratory is focused on the regulation 
of homeostasis and cancer in epithelial 
tissues with particular reference to 
colon, small intestines and mammary 
gland. We take a number of approaches 
in exploring these processes. The 
most established is investigating 
transcriptional control of networks 
of genes governed by transcription 
factors like c-Myb, TCF4/beta-catenin, 
CREB and more recently Notch. These 
transcriptional networks govern the 
balance of proliferation, stem cell self 
renewal, differentiation into a spectrum 
of different cell lineages and finally 
apoptosis. Several of these transcription 
factors are dys-regulated in cancer and 
we have identified some of the reasons 
why this occurs. Furthermore, we have 
spent a lot of effort in understanding 
the transcriptional target genes that are 
affected when these transcription factors 
are out of control. 

We also investigate mitosis, 
chromosome stability and radiation 
responses in these tissues as some 
of these above transcription factors 
also regulate tissue recovery. This is 
because these biological processes 
are impinged upon by defective DNA 
repair and disrupted stem cell recovery 
mechanisms. Mostly we use mouse 
models with various global and tissue 
specific genetic defects that increase 
their risk of developing epithelial 
cancers, but some actually appear 
to be protective. We also use in vitro 
systems to study stem cell function 
in tissue culture and use Zebrafish in 
collaboration with colleagues at the 
Ludwig Institute for Cancer Research 
to look at evolutionarily conserved 
processes of the above in the gut. 
Finally, we strive to connect all these 
research activities to clinical data and the 
development of therapeutic treatments 
for cancer like DNA vaccines and novel 
chemotherapeutic agent combinations.
Dworkin, S. et al. cAMP Response Element Binding 
Protein Is Required for Mouse Neural Progenitor 
Cell Survival and Expansion  Stem Cells  2009 27 
(6)  1347-1357.

Dworkin, S., et al. CREB is required for mouse 
neural progenitor cell survival and expansion. Stem 
Cells 2009 127: 1347-1357. 

Differentiation and Transcription laboratory

Research leader: Assoc. Prof. Rob Ramsay, 
NHMRC Senior Research Fellow

Figure 1: Live cell imaging analysis (time lapse,  
in hours) showing abnormal nuclear division in 
mouse neurospheric cells lacking Rec8-cohesin 
gene. Note that the green stained chromosomes 
are being dragged to three spindle poles. Normally 
it should be only two.

Figure 2: Proliferation maker, PCNA 
immunostaining of small intestinal crypts of 
wild-type and Rad21-cohesin heterozygous 
mutant model at 3.5 days post 13 Gy whole body 
irradiation. Abundant PCNA-positive cells were 
present in the crypts of wild-type models, indicating 
active cell proliferation and recovery in crypts (black 
arrows). By contrast, the majority of crypts in Rad21 
mutant models fail to resume proliferation with few 
PCNA-positive cells (red arrows), indicating the 
process of crypt regeneration is compromised. 
These laboratory models are accordingly 
hypersensitive to radiotherapy. 
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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 cycling progeny.

•	Role	of	pericytes	in	homeostasis,	
tissue repair and cancer.

•	Molecular	profiling	of	epidermal	stem	
cells and their progeny.

•	Molecular	and	cellular	cross-
talk between the epidermis and 
dermal microenvironment during 
tissue renewal, tissue repair and 
carcinogenesis.

KEY 2009 RESEARCH ACHIEVEMENT

A role for pericytes in promoting 
wound healing of the skin. 
We recently identified pericytes as 
an important microenvironmental 
element capable of promoting the skin 
regenerative capacity of epidermal 
cells, particularly those that had already 
committed to differentiation in the 
absence of angiogenesis. These data 
suggested that pericytes may be able to 
promote tissue repair and we therefore 
tested their effect when introduced into 
punch biopsy wounds. Human skin 
dermal pericytes were isolated using 
cell surface markers via flow cytometry 
and incorporated into collagen gels 
alone, or in combination with human 
dermal fibroblasts and cultured for a 
week. The collagen gels were inserted 
into one of two 4mm punch biopsy 
wounds made on the dorsal surface of 
nude mice; while the second site was 
used as a control into which a collagen 
gel containing no cells was inserted. 
The wounds were biopsied after three, 
seven and 21 days to determine the 
effects of pericytes on the wound healing 
response. 

The results obtained showed that after 
three days the wounds containing 
pericytes alone re-epithelialised at a 
faster rate when compared to wounds 
containing pericytes and fibroblasts, or 
fibroblasts alone. A transient increase 
in inflammatory cells was observed 
by seven days, with infiltration of 
increased numbers of neutrophils and 
macrophages observed within wounds 
containing pericytes corresponding with 
slower wound healing. However, initial 
studies indicate that by 21 days the 
inclusion of pericytes resulted in wounds 
with the smallest areas indicating that 
overall pericytes promote wound repair. 
These studies suggest that pericytes 
can modulate epithelial cell repair and 
proliferation directly or indirectly by 
influencing inflammation. Based on this 
and other data from our lab, we are 
currently extending our study into the 
role of pericytes in promoting carcinoma 
growth given that cancer is considered 
to be a wound that does not heal. 
Paquet-Fifield S, et al. 2009. A role for pericytes as 
microenvironmental regulators of human skin tissue 
regeneration. J Clin Invest. 119 (9): 2795-806.

Research Leader: Dr Pritinder Kaur,  
NHMRC Senior Research Fellow

Figure 2: Localisation of PDGFRB positive 
cells (i.e. pericytes) in ovarian carcinomas. 
Immunostaining of ovarian carcinoma using 
antibodies against PDGFRB (a pericyte marker), 
demonstrates pericytes (arrows) to be mainly 
localized in the vicinity and in close apposition to 
epithelial tumour tissue (stained in blue).

Figure 1: Pericytes play a key role in the function 
of the vasculature and have many stem cell 
properties. We therefore investigated their role 
during wound healing.  After creating 3D skin 
structures containing either; pericytes alone, 
fibroblasts (skin cells) alone or a combination of 
both they were implanted into wounds on mice and 
left to heal.  After 3 days the wounds containing the 
pericytes alone healed at a faster rate (a) with an 
increase in the number of immune cells (b). This 
shows the potential role of pericytes to accelerate 
the wound healing response.

Epithelial Stem Cell Biology laboratory
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Metastasis, or the spread of cancer 
to other organs in the body, is a major 
cause of cancer related deaths.   
The aim of our research is to identify 
the molecular events that control 
metastasis to enable the development 
of new therapies that prevent 
metastasis from occurring or that kill 
secondary tumours before they cause 
organ failure and death.

RESEARCH FOCUS

•	Development	of	animal	models	of	
tumour growth and spontaneous 
metastasis.

•	Identification	of	genes	that	control	the	
process of metastasis.

•	Development	of	molecular	targeted	
therapies to prevent or treat metastatic 
disease.

KEY 2009 RESEARCH ACHIEVEMENT

Development of a clinically relevant 
model of breast cancer metastasis 
to brain.  
Metastasis to brain affects up to 30 per 
cent of advanced breast cancer patients 
and its incidence is steadily increasing.  
Despite the partial success of novel 
anti-metastatic therapies, current 
treatments remain largely ineffective 
against brain metastasis. Unfortunately, 
our understanding of the mechanisms 
controlling metastasis to brain remains 
fragmentary, in part due to the lack of 
clinically relevant animal models that 
mimic disease progression as seen 
in patients. Current data indicate that 
the blood:brain barrier constitutes an 
additional obstacle that metastatic cells 
must overcome to successfully lodge 
and grow in the brain. The blood:brain 
barrier also often restricts the delivery 
of anti-metastatic drugs to this organ 
and therefore limits the efficacy of anti-
metastatic treatments.

Our recent work has led to the 
successful development of a pre-clinical 
model of spontaneous breast cancer 
metastasis to brain. This model, the first 

to be developed internationally, closely 
mimics progression of the disease as it 
occurs in patients, including crossing of 
the blood-brain barrier and subsequent 
formation of large brain metastases.

The availability of this clinically relevant 
model has enabled us to identify 
critical steps of the metastatic cascade 
that can be targeted for therapy. In 
particular, by comparing the pattern of 
gene expression in brain versus non-
brain metastatic tumours, we have 
identified specific genes implicated in 
the formation of the blood:brain barrier 
that are likely to facilitate the attachment 
and entry of tumour cells into the brain 
parenchyma. Ongoing research in our 
laboratory aims to test whether the 
expression or function of the genes 
identified can be inhibited to prevent or 
delay the growth of secondary breast 
tumours in the brain and may lead to the 
development of novel therapies for this 
incurable disease.
Australian Provisional Patent #2009906244

Research leader: Assoc. Prof. Robin Anderson, 
National Breast Cancer Foundation Career Fellow

Metastasis Research laboratory

Figure 1: Fluorescence imaging of spontaneous lung and brain metastases. 
The images show the spread (metastasis) of breast tumours in mice.  The presence of a fluorescent 
marker gene expressed in tumour cells enables the detection of large metastases forming spontaneously 
in the brain (and lungs) of affected mice by fluorescence imaging. This new mouse model of breast cancer 
metastasis to brain makes it possible to assess the efficacy of new drugs against the development of 
secondary brain tumours.
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In two separate approaches to 
improving radiation treatment of 
cancer, the Molecular Radiation 
Biology laboratory is developing 
a topical radioprotector to protect 
normal tissues, and a strategy to target 
radioactivity to tumours.

RESEARCH FOCUS

•	Continuing	development	of	a	new	
class of DNA-binding radioprotecting 
drugs, exemplified by the initial 
lead methylproamine, has identified 
improved radioprotectors, in a 
program of research. supported by 
a licensing agreement with Sirtex 
Medical. The new analogues are being 
evaluated as topical radioprotectors. 

•	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).

KEY 2009 RESEARCH ACHIEVEMENT

Development of new DNA-binding 
radioprotector drugs.   
Radiation damage to normal tissues 
can limit the effectiveness of cancer 
radiotherapy, as well as causing 
distressing side-effects. Many of the 
normal tissues at risk in radiotherapy 
patients (e.g. rectal mucosa, oral 
mucosa, skin) are accessible to topical 
application, and this provides the 
opportunity to target a radioprotecting 
drug to normal tissues without risk of 
protecting the tumour. In a research 
program supported by a collaborative 
research agreement with Sirtex Medical 
(Sydney), we are developing new drugs, 
called ‘radioprotectors’, that decrease 
the sensitivity of the cells to ionising 
radiation, and which are suitable for 
topical delivery.

Earlier research at Peter Mac of a new 
class of DNA-binding radioprotectors, 
led to the emergence of the first 
’lead’ drug, called methylproamine. 
Unfortunately, although a potent 
radioprotector, methylproamine is 
cytotoxic at concentrations not very 
much higher than those conferring 
radioprotection, and therefore not 
suitable for topical application. 
Accordingly, the research program 
moved into a phase of ‘lead 
optimisation’. This involved the design 
and synthesis of new methylproamine 
analogues and evaluation in cell 

culture, with the aim of producing 
new drugs that are less cytotoxic 
than methylproamine, but without 
compromising radioprotective activity. 
Several promising new analogues have 
emerged that are not only less cytotoxic, 
but with greater radioprotective 
activity, compared to methylproamine. 
Meanwhile, topical formulations have 
been developed to optimise delivery of 
the drugs to mouse oral mucosa. This 
has been facilitated by the fluorescence 
of the drug-DNA complexes, enabling 
evaluation of uptake into basal cells by 
quantitative fluorescence microscopy. 
The best of the new drug/formulation 
combinations have been shown to 
confer topical radioprotection of mouse 
oral mucosa, in the radiobiological 
model developed by Prof. Wolfgang 
Doerr at the Technical University in 
Dresden, Germany. This model involves 
assessment of amelioration of radiation-
induced ulceration on the ventral 
(underside) surface of the tongue. 
These in vivo studies will provide the 
basis for selection of the best drug, for 
progression to clinical evaluation.
Patent: Radioprotectors (Inventors: Roger Martin, 
David Kelly, Jonathon White)

– Australian patent 717249

– Canadian patent 2228044

– Japanese patent 4125369

– United States patent 6194414

Research leader: Assoc. Prof. Roger Martin

Figure 1: Assay of radiation-induced DNA 
lesions in mouse oral mucosa. The number 
of fluorescent spots (foci) in cell nuclei reflect 
the extent of damage, enabling assessment of 
radioprotection. The dark blue lines indicate nuclei 
selected for automated counting by new software 
developed by Dr Pavel Lobachevsky; light blue 
lines encircle foci recognised by the program.

Molecular Radiation Biology laboratory
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The Tumour Suppression laboratory 
studies the regulation and function of 
tumour suppressors, with the aim to 
manipulate these proteins to kill  
cancer cells.

RESEARCH FOCUS

•	Identify	key	determinants	of	regulation	
of the tumour suppressors p53 and the 
promyelocytic leukemia (PML) protein.

•	Define	the	regulatory	mechanisms	and	
function of mutant forms of p53.

•	Investigate	the	involvement	of	the	
E6AP-PML axis in cancer development, 
with a focus on prostate cancer.

•	Identify	novel	pathways	of	cellular	
stress response.

•	Explore	the	regulation	of	cellular	aging	
and its link to tumour suppression.

KEY 2009 RESEARCH ACHIEVEMENT

Regulation of PML tumour 
suppression pathway.  
PML is an important tumour suppressor 
involved in the development of 
multiple cancer types, such as colon, 
prostate and APL. PML forms distinct 
nuclear structures that are critical for 
cellular responses to stress, including 
senescence, growth arrest and 
apoptosis. We have recently identified 
a novel mechanism controlling PML 
levels by E6AP (Louria-Hayon et al., 
2009) and are currently exploring the 
role of the PML-E6AP axis in cancer. This 
includes the involvement of this tumour 
suppression pathway in mouse models 
of cancer, and in multiple human cancer 
types. 

Defining the regulation of wild type p53 
opens up opportunities to manipulate 
p53 in cancer cells to achieve selective 
killing. This applies to approximately 
half the cases of human cancer where 
p53 activity is being suppressed by its 
negative regulators. We have identified 
novel interplay between positive and 
negative regulators of p53 (these 
include PML, and c-Abl as positive 
regulators, and Mdm2, Mdmx and 
E6AP as negative regulators). In the 
remaining 50 per cent of human cancer 
p53 is mutated. Certain mutations in p53 
provide a ‘gain of function’, including 
the induction of chemoresistance, and 
enhanced proliferative and metastatic 
potential, thereby making them 
attractive therapeutic targets. Recently 
we identified a physical and functional 
interaction between PML and mutant 
p53. We are currently exploring the 
implication of this finding in mouse 
models of cancer, and in multiple human 
cancer types. 
Haupt, S., et al. PML regulates the gain of function 
of mutant p53. 2009. Cancer Research, 69, 4818-
4826.

Zukerman V., et al. c-Abl phosphorelates Hdmx and 
regulates its interaction with p53. 2009 Journal of 
Biological Chemistry, 284:4031-9.  

Tumour Suppression laboratory

Research Leader: Assoc. Prof. Ygal Haupt , 
Victorian	Endowment	for	Science,	Knowledge	&	
Innovation (VESKI) Fellow

Figure 1: p53 and PML colocalised in the 
PML nuclear bodies. In response to DNA 
damage, PML recruits p53 to the PML-NBs where 
p53 undergoes activation by post-translational 
modifications. Immunofluorescence staining 
showing p53 in red, PML in green and merge in 
orange (Alsheich-Bartok et al, 2008).

Figure 2: Structural model: Phosphorylation of 
Mdmx on tyrosine 99 is expected to strongly 
interfere with its binding to p53. Structure of 
Mdmx protein bound to the p53 peptide. Tyrosine 
96 in zebrafish (equivalent to tyrosine 99 in human) 
is phosphorylated by c-Abl in response to DNA 
damage (Zuckerman et al., 2009).
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CELL CYCLE AND CANCER 
GENETICS LABORATORY

Head
Dr Patrick Humbert

Research Fellows
Dr Nathan Godde 
Dr Brad McColl 
Dr Helen Pearson

Research Assistants
Allison Ogden 
Tanja Schlosser

Technical Officer 
Olivia Cakebread

Postgraduate Students
Imogen Elsum 
Ryan Galea 
Lorey Smith

CELL CYCLE AND DEVELOPMENT

Head
Dr Helena Richardson 

Senior Research Officers
Dr Anthony Brumby  
Dr Nicola Grzeschik

Research Officers
Dr Karen Doggett 
Dr Nathalie Martinek 
Dr Linda Parsons

Research Assistants
Melinda Allott 
Karen Goulding 
Samuel Manning 
Lisa Mckenzie 
Lee Willoughby

Technical Officers
Peter Burke 
Alexandra Cussen (part-time)

Postgraduate Students

Felix Grusche 
Peytee Khoo 
Nezaket Turkel

CELL GROWTH AND PROLIFERATION

Head
Dr Kieran Harvey

Senior Research Officers
Dr Joffrey Degoutin 
Dr Claire Milton 
Dr Carole Poon 
Dr Xiaomeng Zhang

Technical Officer
Lauren Hicks

Postgraduate Students
Felix Grusche 
Ashesha Sinha

Undergraduate Research 
Opportunities Program (UROP) 
Student
Claire Cuddy

Summer Scholarship Student
Lucas Dent

DIFFERENTIATION AND 
TRANSCRIPTION

Head
Assoc. Prof. Robert Ramsay

Senior Research Officer
Dr Jordane Malaterre 
Dr Lloyd Pereira 
Dr Huiling Xu

Research Assistants
Sally Lightowler 
Shienny Sampurno 

Postgraduate Students
Dilara Akcora 
Sandra Carpenteri 
Helen Christenson 
Dane Cheasley 
Duy Huynh 
Yu Rebecca Miao 
Yan Yuqian

Summer Scholarship Student 
Ryan Cross

Work Experience
Shona Berndt

Visiting Scholar 
Dr Elizabeth Vincan

EPITHELIAL STEM CELL BIOLOGY

Head
Dr Pritinder Kaur

Research Officers
Dr Holger Schluter 
Dr Stuart Mills

Postgraduate Students
Christian Orlowski 
Lynn Chong

METASTASIS RESEARCH 
LABORATORY

Head
Assoc. Prof. Robin Anderson

Postdoctoral Fellows
Dr Bradley Bidwell 
Dr Izhak Haviv 
Dr Cameron Johnstone 
Dr Belinda Parker  
Dr Normand Pouliot 
Dr Richard Redvers

Research Assistants 
Judy Doherty 
Christina Restall 
Kathryn Visser 
Rebecca Pelzer

Postgraduate Students
Alan Burrows  
Rachel Carter 
Yuan Cao 
Nicole Kusuma 
Rebecca Miao 
Nimali Withana

Honours Student
Erin Lucas

Summer Scholarship Student
Ryan Cross

Cancer Cell Biology program - personnel
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MOLECULAR RADIATION

Head 
Prof. Roger Martin

Senior Research Scientist 
Dr Pavel Lobachevsky

Senior Research Officer 
Dr Tom Karagiannis

Research Officer 
Dr Andrea Smith

Research Assistants
Dr Alesia Ivashkevich 
Chloe Pandeli (part-time)

Laboratory Assistants
Amy Distiller  
Jai Smith

Honours Students
Katrina Lee (2008–09) 
Shanon Loveridge 
Haloom Rafehi 
Michelle Tang

Summer Scholarship Student
Elizabeth Fletcher

TUMOUR SUPPRESSION

Head 
Assoc. Prof. Ygal Haupt

Senior Research Scientist
Dr Sue Haupt

Postdoctoral Fellow 
Dr Kamil Wolyniec 
Dr Gerard Tarulli

Research Assistant 
Paul Canham

Postgraduate Students
Ai-Leen Chan 
Daniel Brown

Summer Scholarship Students
Simone Woods 
Hesham Abdulla

Technical Assistants
Cristina Murphy 
Stephanie Munari 

UROP Student
Hesham Abdulla 

For full information on the research 
activities of the Cancer Cell Biology 
program laboratories, visit:  
www.petermac.org/Research/
CancerCellBiologyProgram.

Cancer Cell Biology program - personnel



[Title] 51 

Translational Research

‘ Effective collaboration between laboratory and clinical researchers 
is vital for improving the outcomes of patients with cancer. One of 
the most exciting aspects of being a researcher at Peter Mac is the 
opportunity to take discoveries from the lab to the clinic.’
Dr Arun Azad, Medical Oncologist and PhD Student, Translational Research Laboratory

Dr Arun Azad 
Medical Oncologist and PhD Student 
Translational Research Laboratory

Dr Arun Azad is a medical oncologist currently 
undertaking a PhD in the Translational Research 
Laboratory at Peter Mac. While undertaking his specialist 
training in medical oncology, Arun witnessed the 
emergence of targeted therapies into clinical practice, 
stimulating his interest in research. Arun’s current work 
involves using novel targeted agents to improve the 
efficacy of ionizing radiation. 
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Translational Research

Our translational research aims to foster 
dialogue and collaboration between 
Cancer Research and the clinical 
divisions of Peter Mac, with the ultimate 
goal of accelerating the application of 
research findings into clinical practice. 

The fusion of an integrated research 
environment within a dedicated 
specialist cancer hospital provides 
unique opportunities to support our 
translational focus.

Close collaborations between laboratory 
and clinical researchers facilitates 
important developments in clinical 
practice, and ensures our continued 
leadership role in translating research 
findings into clinical practice to provide 
patients with new and better treatment 
options.

Centre for Blood Cell Therapies 
Prof. Miles Prince

Haematology Immunology 
Translational Research Laboratory 
Assoc. Prof. David Ritchie and  
Dr Paul Neeson

Molecular Pathology
Prof. Stephen Fox and  
Assoc. Prof. Alex Dobrovic

CANCER THERAPEUTICS PROGRAM

Gene Regulation laboratory
Assoc. Prof. Ricky Johnstone

CRC for Cancer Therapeutics
Dr Mark Devlin

Peter Mac/Pfizer Cancer Genetics 
Project
Dr Karen Sheppard, Assoc. Prof. 
Pearson, Assoc. Prof. Wayne Phillips  

CCV Venture Project
Assoc. Prof. Ricky Johnstone, Assoc. 
Prof. Ross Hannan, Assoc. Prof. 
Rick Pearson and Assoc. Prof. Grant 
McArthur

Translational Research Laboratory
Assoc. Prof. Grant McArthur and  
Prof. Rod Hicks 

Molecular Imaging & Targeted 
Therapeutics
Prof. Rod Hicks

Using basic research, clinical trials and collaboration 
with industry to maximise the future impact of research 
findings for cancer patients.
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The Centre for Blood Cell Therapies 
(CBCT) develops and manufactures 
cell and tissue-based treatments 
arising from both our own discoveries 
and the discoveries of our clinical and 
commercial partners. 

The CBCT, its commercial partner Cell 
Therapies Pty Ltd, and its collaborators 
at the Australian Red Cross Blood 
Service continue to expedite the 
translation of cellular therapy research 
from the bench into full scale clinical 
trials. In addition, the centre provides 
standard of care treatments for cancer 
patients via two collection sites and a 
central processing facility.

RESEARCH FOCUS

•	Development	and	production	of	novel	
cell therapy treatments.

•	Innovative	regenerative	medicine	and	
immunotherapies.

•	Cell	tracking	studies.

•	Autologous	peripheral	blood	stem	cell	
transplants.

•	Collaboration	with	the	Cancer	
Immunology program (see pg 18) 
and the Haematology Immunology 
Translational Research Laboratory  
(pg 61).

RESEARCH DIRECTIONS

CBCT’s focus is on developing, testing 
and applying new treatments based on 
the use of patient cells to control their 
cancer, and to restore function that has 
been lost through disease or injury. It 
does this work in the context of strict 
government regulation and international 
standards to ensure patient safety. 
CBCT also uses novel cell imaging 
technology to provide unique data on 
the distribution and function of these 
modified cells in targeting cancer in 
patients.

Recent research highlights include:

•	First	patients	treated	with	autologous	
T-cells transduced with an anti-Lewis Y 
chimeric receptor gene. The treatment 

was developed at Peter Mac and 
uses gene-modified cells to treat 
cancer. Unique in vivo approaches 
using nuclear medicine imaging 
demonstrated the function and 
distribution of these cells. 

•	Peter	Mac’s	Apheresis	Unit	achieved	
NATA accreditation (NPAAC standard 
HPC-A) and completed audit with no 
recommendations or conditions.

•	Collections,	and	release	for	infusion,	of	
haemopoietic progenitor cells reached 
record numbers.

•	CBCT	and	our	commercial	partner	
Cell Therapies successfully tendered 
to duplicate our local successes in a 
new facility at the National University 
Hospital of Malaysia in Kuala Lumpur 
(HUKM).

Peinert S et al. Gene-modified T cells as 
immunotherapy for multiple myeloma and acute 
myeloid leukemia expressing the Lewis Y antigen. 
Gene Therapy. 2010 May;17(5):678-86.

For more information on related 
research, see:

– Cancer Immunology program (pg 18)

– Haematology Immunology 
Translational Research laboratory  
(pg 54)

– Haematology Service (pg 89)

Director: Prof. Miles Prince

Figure 1: First patients treated with autologous T-cells transduced with an anti-Lewis Y chimeric receptor 
gene. The treatment was developed at Peter Mac and uses gene-modified cells to treat cancer. Unique in 
vivo approaches using nuclear medicine imaging demonstrated the function and distribution of these cells. 
(L-R: Dr Dominic Wall, Dr Michael Dickinson, patient, Prof. Miles Prince, Assoc. Prof. Michael Kershaw).

Centre for Blood Cell Therapies
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The Haematology Immunology 
Translational Research Laboratory 
(HITRL) investigates the efficacy of 
novel immunotherapeutics against 
human blood cancers. We focus on 
induction of human immune responses 
to provide ongoing control over blood 
cancers.

RESEARCH FOCUS

•	Translational	research	adapting	novel	
therapeutics to the human system and 
moving it into phase I clinical trials.

•	Testing	patient	responses	to	novel	
therapeutics and adjusting therapy to 
gain maximum benefit with minimum 
toxicity.

•	Investigation	of	novel	immunotherapy	
for human multiple myeloma, leukemia 
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 bone marrow 
transplantation.

•	Close	collaboration	with	the	Cancer	
Immunology Program (see pg 18).

KEY 2009 RESEARCH ACHIEVEMENT

Peter Mac’s Haematology Department 
conducts a number of clinical trials 
using novel combination therapies for 
haematological diseases. During 2009, 
our laboratory performed five science 
projects associated with clinical trials for 
multiple myeloma (MM), myelodysplastic 
syndrome and lymphoma. 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. 

NK cell dysfunction in multiple 
myeloma 
Investigations of the cellular immune 
response of patients to Revlimid-

Dexamethasone therapy has yielded two 
interesting results.  Firstly, a significant 
increase in PB CD4+ regulatory 
T cell count occurs from baseline 
through to cycle 6 and 9 of therapy. 
Secondly, despite PB NK cell numbers 
increasing their cytotoxicity function 
significantly decreased from baseline 
through to cycle 6 or 9. This was a 
surprising result, as prior in vitro data 
suggested Revlimid (Lenalidomide) 
would amplify NK cell function. To 
understand why NK cell function was 
impaired in patients receiving Revlimid-
dexamethasone, we first accurately 
defined the cellular pathways whereby 
Revlimid (Lenalidomide) amplifies 
NK cell function in vitro. We showed 
Lenalidomide induces CD4+ T cells 
to secrete IL-2, IL-2 binds to the IL-2 
receptor on the NK cells, which activated 
the NK cells and increased their killing 
capacity. In contrast, dexamethasone 
specifically decreases IL-2 mRNA and 
protein production. Dexamethasone 
abrogates the Lenalidomide-induced 
increased NK function. These results 
indicate that concomitant use of 
dexamethasone with Lenalidomide 
inhibits the immunomodulatory arm of 
Lenalidomide.
Hsu AK, et al. The immuno-stimulatory effect of 
lenalidomide on NK cell function is profoundly 
inhibited by concurrent dexamethasone therapy. 
(submitted to Blood 2010).

Quach H, et al. Mechanism of action of 
immunomodulatory drugs (IMiDS) in multiple 
myeloma. Leukemia. 2010 Jan;24(1):22-32.  

For more information on related 
research, see:

– Cancer Immunology program (pg 18)

– Centre for Blood Cell Therapies (pg 53)

– Haematology Service (pg 89)

Haematology Immunology Translational Research 
Laboratory

Research leaders: Dr Paul Neeson and Assoc. Prof. 
David Ritchie

Figure 1: The immunological effects of 
Lenalidomide-dexamethasone are multi-
faceted. Prior in vitro studies showed that 
lenalidomide (1) inhibited interactions between 
myeloma plasma cells (MPC) and bone marrow 
stromal cells (BMSC), making the MPC susceptible 
to dexamethasone-induced apoptosis (2). In 
addition, lenalidomide induced peripheral blood 
mononuclear cells (PBMCs) to secrete IL-2. We 
explored this further in a study comprising a 
clinical trial science project combined with an 
in vitro mechanism project.  We showed that 
lenalidomide specifically induced CD4+ T cell 
secretion of IL-2 (3) and upregulated the IL-2R 
(CD25) on NK cells (4), this contributed to the 
enhanced NK killing of myeloma cells in vitro (5). 
In contrast, dexamethasone inhibited CD4+ T cell 
function (6) and, therefore, abrogated NK-mediated 
killing of MPC (7).  This indicates a change in 
dexamethasone dose/schedule must occur in 
order to harness lenalidomide’s direct effect on the 
myeloma cells AND the immune-stimulatory effect.  
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The Molecular Pathology 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.

KEY 2009 RESEARCH ACHIEVEMENT

Development and implementation of 
personalised medicine biomarkers 
into the clinic. 
The era of personalised medicine 
has now spread from its beginnings 
in haematology (imatinib) and breast 
cancer (tamoxifen) to encompass a 
wide number of tumour types and 
targets. Personalised medicine involves 
the choice of drug treatment as a 
consequence of the presence of a 
biomarker (often a defined mutation) 
that indicates the susceptibility or 
resistance of a patient to a specific 
drug. We have been working with a 
number of our colleagues in Cancer 
Medicine to develop and implement 
appropriate methodology to detect 
these predictive biomarkers using blood 
or tumour biopsies from patients. Our 
expertise in this area is now nationally 
and internationally recognised with 
the result that our diagnostic lab has 
become the Australian centre of choice 
to offer statewide or national testing. 
Tests currently on offer include KRAS, 
BRAF, EGFR, NRAS, JAK2, NPM and 
TP53 together with S/FISH assays for 
ALK, MET and HER2. In addition, we are 
also offering a comprehensive portfolio 
of testing for familial cancer genes 
including BRCA1 and BRCA2 as well 
as clonality testing and translocation 
identification for haematological 
malignancies.

Generali D, et al. EGFR/MAPK/HIF-1 signalling and 
activated form of ER as markers of resistance and 
response to primary chemo-endocrine treatment 
in elderly breast cancer patients. Journal of Clinical 
Oncology 2009; 27: 227-234.

Yan M et al. BRCA1 tumours correlate with HIF-1 
phenotype and poor prognosis through modulation 
of post-translational hydroxylase enzyme profile 
expression and cellular location. British Journal of 
Cancer 2009: 101, 1168–1174. 

Rayoo M, et al. Expression of the forkhead box 
transcription factor FOXP1 is associated with 
estrogen receptor alpha, estrogen receptor beta 
and improved survival in familial breast cancers. 
Journal of Clinical Pathology. 2009 Oct;62(10):896-
902

For more information on related 
research, see:

– Familial Cancer Centre (pg 71)

– Medical Oncology and Early Phase 
Clinical Phase (pg 69)

Research leaders: Prof. Stephen Fox and Assoc. 
Prof. Alexander Dobrovic

Figure 1: This image is of a lung cancer that has 
been highlighted with molecular probes to an 
oncogene called ALK that has split apart from its 
usual place and has been rearranged to another 
part of the chromosome. This can be seen by 
the split or gap between the ALK gene (red) and 
its usual place (green). Patients with this gene 
mutation can be treated with targeted cancer drugs.

Molecular Pathology laboratory
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The Cancer Therapeutics program, 
combined with the Molecular Imaging 
and Translational Medicine program, 
is designed to integrate various 
basic research activities, platform 
technologies, and pre-clinical model 
systems available within the Peter Mac 
to discover, develop, characterise 
and refine novel cancer therapeutics 
for clinical use. Basic research within 
the program is focused on increased 
understanding of the biological basis 
of disease patterns and treatment 
outcomes observed in the clinic, pre-
clinical testing of novel therapeutics, 
development of imaging methods and 
biomarker assays to follow treatment 
efficacy and investigation of cellular 
pathways involved in response to anti-
cancer therapies

Key technologies involved include 
functional genomics, molecular imaging 
– PET, CT and optical, mouse models 
of cancer, and drug development. 
Scientists and clinicians within these 
programs use basic research, clinical 
trials and collaboration with industry to 
maximise the future impact of research 
findings for cancer patients. 

Cancer Therapeutics Program

Integrating basic research activities, platform technologies, 
and pre-clinical model systems to discover, develop, 
characterise and refine novel cancer therapeutics for  
clinical use. 
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The Gene Regulation laboratory 
performs fundamental and pre-
clinical research aimed at defining the 
molecular and biological processes 
required for anti-cancer drug action and 
drug resistance, and the mechanisms 
of interferon signal transduction.    

RESEARCH FOCUS

•	Basic	and	pre-clinical	characterisation	
of novel apoptosis-inducing 
therapeutic agents used alone and in 
combination. 

•	Determining	the	effects	of	combining	
novel agents designed to specifically 
kill breast cancer cells with other 
agents that stimulate a host anti-
tumour immune response.

•	Development	and	use	of	genetically	
engineered mouse models of 
haematological malignancies and solid 
cancers for pre-clinical studies. 

•	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 and the role of 
interferon signaling in tumour immune 
surveillance

KEY 2009 RESEARCH ACHIEVEMENT

Combining HDAC inhibitors (HDACi) 
with the BH3-only mimetic ABT-737. 
Histone deacetylase inhibitors (HDACi) 
are an exciting new class of anti-
cancer drugs that have recently been 
approved by the FDA for the treatment 
of haematological malignancies. These 
agents can mediate a wide variety of 
biological effects such as induction 
of tumour cell death (apoptosis), 
inhibition of tumour cell proliferation 
and activation of immune responses. 
Any one or more of these activities 

may be necessary for the therapeutic 
effects of the compounds. Using 
genetically engineered mouse models 
we have demonstrated that the ability 
of HDACi to directly kill tumour cells is 
essential for the compounds to provide 
a therapeutic benefit. The apoptotic 
and therapeutic activities of HDACi are 
blocked by overexpression of Bcl-2 or 
Bcl-XL and it is well known that these 
pro-survival proteins are often over-
expressed in human tumours. We used 
the small molecule inhibitor of Bcl-2 and 
Bcl-XL, ABT-737, to restore sensitivity 
of lymphomas overexpressing Bcl-2 
or Bcl-XL to HDACi. Combining low-
dose ABT-737 with HDACi resulted in 
synergistic apoptosis of tumour cells 
that were resistant to either agent 
alone. We demonstrated that ABT-737 
and HDACi could cooperate in vivo 
to reduce the tumour burden of mice 
bearing lymphoma cells overexpressing 
Bcl-2, at doses that were well tolerated. 
These pre-clinical proof-of-principal 
experiments show that the combination 
of HDACi and ABT-737 may be a 
therapeutically attractive approach. 
Bots M. and Johnstone RW. Rational combinations 
using HDAC inhibitors. Clinical Cancer Research. 
2009 15(12):3970-7.

Frew, A.J., Johnstone, R.W., Bolden, J.E. Enhancing 
the apoptotic and therapeutic effects of HDAC 
inhibitors. Cancer Letters 2009 Aug 8;280(2):125-
133.

For more information on related 
research, see:

– Cancer Immunology program (pg 18)

Research leader: Assoc. Prof. Ricky Johnstone, 
Pfizer Australia Research Fellow

Figure 1: Histone deacetylase inhibitor (HDACi) are a new class of anticancer drug. Thrombocytopenia (low levels of blood platelets) is a major dose 
limiting toxicity of these drugs. Above are pictures of megakaryocytes, the parent cells of platelets, showing HDACi treatment (pictures on the right) cause increased 
phosphorylation of the myosin light chain (pMLC) in megakaryocytes, preventing platelet release. 

Green = pMLC Red = Actin (cytoplasmic stain) Blue = nucleus.

Gene Regulation laboratory
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The goal of the Pfizer / Peter Mac 
Cancer Genomics program is to identify 
tumour signatures that will guide the 
use of chemotherapy to cancer patients 
who are most likely to respond.

RESEARCH FOCUS

•	Melanoma	and	ovarian	cancer.

•	Screening	tumours	for	drug	sensitivity.

•	Using	genomic,	proteomic	and	
metabolomic profiling to obtain a drug 
predictive signature.

•	Functional	genomic	RNAi	screens	
to identify genes associated with 
resistance.

KEY 2009 RESEARCH ACHIEVEMENT

PF502 inhibiting ovarian tumour cell 
proliferation.  
We have identified PF502, a Pfizer drug 
that targets the PI3Kinase pathway, 
as having a high efficacy in inhibiting 
ovarian tumour cell proliferation.  With 
this knowledge, we generated a 
predictive gene signature that was 97 
per cent accurate in predicting ovarian 
cancer cell sensitivity to PF502. In 
addition, the gene signature provided 
potential targets for combination 
therapies in PF502 resistant ovarian 
cancer.

Cancer develops as a result of multiple 
gene mutations and individuals with 
the same type of cancer often have 
dissimilar genetic defects; these 
differences underlie the clinical spectrum 
of disease outcomes, progression 
and drug effectiveness. One of the 
major challenges in treating cancer 
is the selection of the most effective 
chemotherapy agents for individual 
patients. To address this challenge we 
are generating Proteomic, Metabolomic 
and Genomic profiles of human tumour 
cells and will use this information to 
predict drug effectiveness in patients.

As a first step toward achieving this 
goal, we are screening a panel of human 
ovarian tumour and melanoma cell lines 
for their sensitivity to Pfizer drugs that 
are currently in clinical or pre-clinical 
trials.  From these screens we have 
demonstrated that PF502 a drug that 
targets the PI3Kinase pathway shows 
excellent efficacy in inhibiting ovarian 
tumour cell growth and proliferation, 
highlighting it as a potential novel 
treatment for this cancer.  We have 
also successfully generated a ‘gene 
signature’ using a continuous predictor 
model and principal component 
analysis based feature reduction that 

is 97 per cent accurate in classifying 
ovarian tumour cells as either resistant 
or sensitive to this drug. Analysis of this 
gene signature provided clues into why 
cells were not responding and gave a 
clear indication of potential targets for 
combination therapies in PF502 resistant 
ovarian cancer.

 For more information on related 
research, see:

– Cancer Genetics and Genomics 
laboratory (pg 27)

– Cancer Immunology program (pg 18)

– Growth Control and Differentiation 
program (pg 33)

Research leaders: Assoc. Prof. Rick Pearson, 
NHMRC Senior Research Fellow and Assoc. Prof. 
Wayne Phillips

Figure 1: Diagram showing the heat map of the  
28 gene signature that was 97 percent accurate  
in classifying ovarian tumour cells as either  
resistant or sensitive to a drug that inhibits the 
PI3Kinase pathway .

Pfizer / Peter Mac Cancer Genomics program
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The Cancer Council Victoria (CCV) 
Venture Grant Initiative focuses on the 
identification of novel breast cancer 
tumour suppressors and genes 
that regulate sensitivity to cancer 
therapeutics using whole-genome RNA 
interference (RNAi) screens. 

RESEARCH FOCUS

•	RNAi	screening	to	identify	novel	
genes involved in breast cancer onset 
and the response of breast cancer 
cells to apoptosis mediated by novel 
therapeutics.

•	Characterisation	of	the	genes	identified	
as novel tumour suppressors and 
modifiers of responses to cancer 
therapeutics.

•	Development	of	novel	RNA-based	
functional genomics screening 
technologies including the use of next 
generation sequencing. 

KEY 2009 RESEARCH ACHIEVEMENT

Functional genomics-based studies 
to identify novel tumour suppressor 
genes and genes that regulate 
chemotherapeutic drug activities.   
We have initiated whole genome, 
functional genomics-based studies 
utilising the sophisticated RNA 
interference technology available from 
the Victorian Centre for Functional 
Genomics to identify novel tumour 
suppressor genes and genes that 
regulate the apoptotic activities of 
anti-cancer drugs. We have utilised 
advanced human cell lines developed 
by Prof. Bob Weinberg that were derived 
from primary breast epithelial cells 
and forced to go through stages of 
malignant transformation through the 
step-wise introduction of four different 
genetic elements (SV40 large and small 
T, hTERT, mutant/active Ras). We have 
taken these pre-cancerous breast cells 
expressing hTERT, active Ras and 

large T, screened them using our RNAi 
library and have identified cells that now 
have the properties of cancerous cells, 
indicating that a tumour suppressor 
gene(s) has been inactivated allowing for 
the transition from normal cell to tumour 
cell. We have validated the role of eight 
new potential tumour suppressor genes 
identified in our screen.  Two of these 
genes (ARL4D and ELMO1) have been 
previously shown to function in the same 
biochemical pathway, indicating that 
this pathway may play a very important 
role in regulating tumour onset and 
progression. Further studies are now 
being undertaken to fully characterise 
the role of ARL4D and ELMO1 as tumour 
suppressor genes.
The CCV Venture Grant Initiative is only possible 
through the support of the John T Reid Charitable 
Trusts.

For more information on related 
research, see:

– Cancer Immunology program (pg 18)

– Growth Control and Differentiation 
program (pg 33)

Research Leaders: Assoc. Prof. Ricky Johnstone, 
Pfizer Australia Research Fellow (pictured),  
Assoc. Prof. Ross Hannan, NHMRC Senior 
Research Fellow, Assoc. Prof. Rick Pearson, 
NHMRC Senior Research Fellow and  
Assoc. Prof. Grant McArthur, CCV Sir Edward 
Dunlop Clinical Cancer Research Fellow 

CCV Venture Grant Initiative

Figure 1:  Anchorage independent growth of 
RNAi construct-transduced mammary epithelial 
cells. Phase contrast (phase) and fluorescence 
microscopy (GFP) of two representative colonies of 
transformed human mammary epithelial cells grown 
in soft agar for 2.5 weeks. Images were taken on a 
Leica inverted microscope under 10x magnification. 
Scale bar 200μm.

Figure 2:  Loss of PP2A function leads to 
anchorage independent growth. Expression of the 
catalytic subunit of PP2A (PPP2CB) was attenuated 
in pre-tumourigenic human mammary epithelial cells 
expressing the catalytic subunit of telomerase, SV40 
large T antigen and oncogenic Ras using a specific 
RNAi construct. Cells were grown in soft agar for 2.5 
weeks to assay anchorageindependent growth and 
stained with MTT to visualise colonies.
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Peter Mac, as a participant in the Co-
operative Research Centre for Cancer 
Therapeutics (CTx), employs a team 
to help develop small molecules for 
cancer treatment by integrating in vitro 
assays, in vivo studies and small animal 
imaging. The knowledge gained from 
these studies assists the development 
of new cancer therapies.

RESEARCH FOCUS

•	Investigation	of	the	effects	of	small	
molecule inhibitors targeting proteins 
involved in cell migration invasion and 
metastasis.

•	Identification	and	validation	of	
biomarkers to predict response to 
targeted therapeutics.

•	The	development	of	non-invasive	small	
animal fluorescent and bioluminescent 
imaging technologies.

KEY 2009 RESEARCH DIRECTIONS

Peter Mac is well-placed to contribute to 
the development of new small molecule 
therapies for cancer through its broad 
range of activities ranging between basic 
and translational research programs to 
its involvement in clinical trials. 

The identification of new proteins and 
the elucidation of the role of these and 
known proteins in complex cellular 
signaling pathways involved in cancer 
is a focus of many researchers at Peter 
Mac. These proteins, once validated 
using a variety of genetic and functional 
screens, have the opportunity to become 
the focus of proposals put forward to 
CTx for consideration as drug targets. 
Once accepted as a project, a multi-
disciplinary project team consisting of 
scientists from various organisations 
is assembled to advance the project 
through a series of pre-clinical 
development milestones. Molecular 
targets arising from research carried out 
at Peter Mac are currently the focus of 
some CTx projects.

Peter Mac has representatives on both 
the CTx Portfolio Management Group, 
that helps select and review new and 
existing projects, and on individual 
project teams involved in overseeing 
the day-to-day science. Peter Mac 
is an important contributor at both 
a strategic and operational level to 
the drug discovery and development 
activities of CTx. Moreover, the guiding 
principles of CTx and its participant 
organisations permit commercial-in-
confidence information to be shared 
with researchers at Peter Mac who are 
not directly involved in project teams, 
ensuring CTx has access to Peter Mac’s 
cancer-focused expertise, personnel and 
platform technologies, important to its 
drug development activities.

For more information on related 
research, see: 
www.cancercrc.com

Research leader: Dr Mark Devlin

CRC For Cancer Therapeutics
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As part of the Centre for Cancer 
Imaging and Translational Medicine, 
the Translational Research Laboratory 
investigates the application of novel 
targeted cancer therapies 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	tissue	
and imaging biomarkers to predict 
response to targeted therapeutics.

•	The	mechanism	of	action	of	
therapeutics targeting signalling, cell 
cycle and cell surface receptors.

•	The	role	of	hypoxia	in	tumour	
responses to cancer therapies.

KEY 2009 RESEARCH ACHIEVEMENT

Identifying and treating tumour 
hypoxia – complementary pre-
clinical 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 using a highly hypoxic pre-clinical 
tumour model to investigate the effect 
of anti-angiogenic therapy with sunitinib 
on tumour vasculature and hypoxia. In 
this model, sunitinib treatment results 
in a decrease in tumour size which is 
associated with a ‘normalisation’ of 
the tumour vasculature as measured 
by improved perfusion and reduced 
hypoxia on PET imaging. 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, ultrasound, immunohistochemistry 
and  ELISA. Our research will inform 
future clinical trials testing novel 
therapeutics affecting tumour hypoxia 
and enhance the treatment options for 
cancer patients.

Investigating the basis of tumour 
cell uptake of the positron emission 
tomography tracer, fluoro-L-
thymidine following gemcitabine 
therapy. 
Fluoro-L-thymidine (FLT) is a positron 
emission tomography (PET) tracer used 
in the non-invasive imaging of tumour 
proliferation. We recently demonstrated 
that the chemotherapy drug gemcitabine 
induces a ‘flare’ of FLT uptake into 
tumour cells in vivo. Using cell based 
systems we are investigating the basis 
of this flare, in particular the role of the 

nucleoside transporters that take up 
FLT into the cell, the distribution of the 
cells in the cell cycle and the activity 
of thymidine kinase, the key enzyme 
responsible for trapping FLT in cells. 
Using a panel of cell lines and cytotoxic 
drugs with different mechanisms of 
action and acting at different phases of 
the cell cycle, results have demonstrated 
the complexity of the mechanism of the 
FLT flare, revealing a role for each of the 
above cellular processes. These studies 
will provide a greater understanding 
of what constitutes an FLT-PET signal 
and will therefore assist in defining the 
optimal clinical use of this important PET 
tracer.

For more information on related 
research, see:

– Molecular Oncology laboratory (pg 36)

– Molecular Imaging and Targeted 
Therapeutics laboratory (pg 62)

– Centre for Cancer Imaging (pg 70)

– Medical Oncology and Early Phase 
Clinical Trials (pg 69)

– Gastrointestinal Service (pg 87)

– Head and Neck Service (pg 90)

– Melanoma and Skin Service (pg 92)

 Translational Research Laboratory

Research Leader: Assoc. Prof. Grant McArthur, CCV 
Sir Edward Dunlop Clinical Cancer Research Fellow

Figure 1: Cancer cells are able to turn on specific 
genes that enable them to survive in a low oxygen 
(hypoxic) environment. This image shows cancer 
cells fluorescently labelled for nuclei (blue) and 
carbonic anhydrase IX (red), which is a marker of 
hypoxic cells.
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As part of the Centre for Cancer 
Imaging, the Molecular Imaging and 
Targeted Therapeutics laboratory uses 
in vivo imaging of tumour biology in 
models of human cancers to develop 
new therapies and improved imaging 
technologies for application in cancer 
patients.

RESEARCH FOCUS

•	Translational	research	into	adapting	
novel therapeutics to the human 
system and moving it into phase I 
clinical trials.

•	Testing	patient	responses	to	novel	
therapeutics and adjusting therapy to 
gain maximum benefit with minimum 
toxicity.

•	Investigation	of	novel	immunotherapy	
for human multiple myeloma, leukemia 
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 bone marrow 
transplantation.

•	Close	collaborative	links	with	the	
Cancer Research Cooperative for 
Biomedical Imaging Development 
(CRC-BID). 

KEY 2009 RESEARCH ACHIEVEMENT

High-contrast PET of melanoma 
using (18)F-MEL050 
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) 
have 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 Nuclear Science and 
Technology Organisation (ANSTO) and 
the CRC-BID, we have synthesised a 
novel BZA compound, MEL050, which 
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 
have developed and validated a mouse 
model of metastatic regional lymph 
nodes in melanoma using 18F-MEL050 
for PET imaging. This new tracer has 
potential as a highly effective clinical PET 
imaging agent to improve diagnosis and 
treatment of metastatic melanoma. First-
in-human clinical trials will commence in 
2010.
Denoyer D et al. High-contrast PET of melanoma 
using (18)F-MEL050, a selective probe for melanin 
with predominantly renal clearance. Journal of 
Nuclear Medicine. 2010 Mar;51(3):441-7

For more information on related 
research, see:

– Molecular Oncology laboratory (pg 36)

– Translational Research laboratory  
(pg 61)

– Centre for Cancer Imaging (pg 70)

– Melanoma and Skin Service (pg 92)

Research Leader: Prof. Rod Hicks

Molecular Imaging and Targeted Therapeutics laboratory

Molecular Imaging and Targeted Therapeutics

Figure 1: Imaging melanoma metastasis with 
an 18F-benzamide (MEL050). False coloured 
image highlighting lung (left) and lymph node 
(right) metastases in a cancer model injected 
with 18F-MEL050 and scanned by PET. The white 
arrows indicate melanoma metastases.
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Clinical Research

‘ I am always inspired by what can be achieved at Peter Mac. 
The mix of dynamic clinical and laboratory-based researchers  
with a large number of patients all under one roof makes it a 
world-class centre for those with inquiring minds.’
Dr Scott Williams, Consultant Radiation Oncologist, Radiation Oncology and Cancer Imaging

Dr Scott Williams 
Consultant Radiation Oncologist 
Radiation Oncology and Cancer Imaging

Witnessing enormous changes in the treatment 
of prostate cancer since training as a Radiation 
Oncologist over ten years ago, Scott Williams has a 
great understanding of the importance of therapeutic 
innovation in cancer treatment. Patient responses to 
different types of radiation treatment form the basis of  
his clinical research. Scott is driving translational 
research projects that aim to better understand the 
mechanism by which radiation works in the individual, 
potentially leading to better selected therapies and 
improving cure rates. 
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Clinical Research

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.

The multi-disciplinary nature of our 
clinical services has facilitated a 
valuable multi-disciplinary focus in our 
research, with clinical and allied health 
professionals in all areas of the hospital 
engaged in important collaborative 
research. 

Clinical research is the foundation upon 
which clinical medicine is practised: 
it is the source of new approaches to 
difficult management issues, involves 
managing patients according to world 
best practice, delivers state-of-the-art 
diagnostic and treatment options, and 
strives to improve treatment outcomes.

Radiation Oncology and Cancer 
Imaging
Prof. Gillian Duchesne

Cancer Surgery
Prof. Robert Thomas OAM

Medical Oncology and Early Phase 
Clinical Trials 
Assoc. Prof. Danny Rischin

Centre for Cancer Imaging
Prof. Rod Hicks

Familial Cancer Centre
Dr Gillian Mitchell

kConFab Follow-Up
Assoc. Prof. Kelly-Anne Phillips

onTrac@Peter Mac
Assoc. Prof. David Thomas

Nursing and Supportive Care
Prof. Sanchia Aranda

Infectious Diseases
Assoc. Prof. Monica Slavin

Pain and Palliative Care
Assoc. Prof. Odette Spruyt

Clinical Psychology
Tessa Jones

Nutrition
Jenelle Loeliger

Social Work
Alison Hocking

Pharmacy
Sue Kirsa

Developing new approaches to clinical management 
issues, managing patients according to world’s best 
practice and delivering innovative diagnostic and 
treatment options.
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The focus of research in Radiation 
Oncology and Cancer Imaging is 
to enhance the treatment of cancer 
patients. We use radiotherapy as a 
single modality, and in combined 
modality therapy with novel 
chemotherapy and targeted therapy 
agents.

RESEARCH FOCUS

•	Clinical	trials	of	innovative	treatment	
strategies.

•	Gated	radiotherapy:	improving	the	
delivery of radiotherapy to tumour 
volumes which move with respiration.

•	Adaptive	radiotherapy:	achieving	
better dose targeting to tumours via 
the application of a custom shaped 
beam of radiation on a daily basis 
with the support of 3-D image guided 
radiotherapy to track target movement 
within the body.

•	Assessing	the	utility	of	molecular	
imaging in staging, biological 
characterisation and treatment and 
response assessment using proven 
and novel tracers.

RESEARCH DIRECTIONS

The research efforts of Radiation 
Oncology and Cancer Imaging 
have a continuing emphasis on 
multi-disciplinary team programs. 
Infrastructure support for clinical 
research across Radiation Oncology 
and Cancer Imaging and satellites 
has grown, and radiation oncologists, 
radiation therapists and radiation 
medical physicists are increasingly 
involved in collaborative projects. 

We are also actively involved in clinical 
trials. We have strong links with the 
Trans-Tasman Radiation Oncology 
Group (TROG) and recently became 
a member of the Radiation Therapy 
Oncology Group (RTOG) – one of only 
three groups outside North America. We 
have affiliations with RMIT University, 
The University of Melbourne, Monash 
University, The University of Sydney 
and University of Wollongong, and 
collaborations outside of our division 
include both applied and basic research 
and the Australian Synchrotron facility.

A key example of collaboration is the 
work of Radiation Therapist, Sarah 
Everitt, who is incorporating PET imaging 
in assessment of tumour volume and 
response to radiation in lung cancer 
patients, which involves staff working in 
all disciplines including imaging.

This research focused on the utilisation 
of PET/CT for assessing therapy naïve 
tumour growth, radiation therapy target 
volumes and cellular response in Non 
Small Cell Lung Cancer (NSCLC). 
Outcomes of her research to date 
include the discovery that a novel 
PET tracer, 18F-3_-deoxy-3_-fluoro-l-
thymidine (18F-FLT), can detect changes 
in the proliferative activity of tumour and 
radiosensitive normal tissues during a 
course of chemoradiotherapy. 

Everitt S, et al. Imaging cellular 
proliferation during chemo-radiotherapy: 
A pilot study of serial 18F-FLT-PET/CT 
imaging for non-small cell lung cancer. 
International Journal of  Radiation 
Oncology, Biology, Physics. 2009 Nov 
15;75(4):1098-104.

For more information on related 
research, see:

– Centre for Cancer Imaging (pg 70)

– Tumour Streams Research (pg 84)

 

Radiation Oncology and Cancer Imaging

Head: Prof. Gillian Duchesne
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Cancer Surgery

The Division of Cancer Surgery is 
academically focused and committed 
to conducting clinical research 
to determine optimal diagnostic, 
prognostic and therapeutic 
interventions for patients with  
malignant disease.

RESEARCH FOCUS

The research conducted is closely linked 
to the affiliated clinical and basic science 
programs, particularly in the following 
areas:

•	gastro-oesophageal

•	colorectal	cancer	and	lower	
gastrointestinal.

•	breast

•	melanoma

•	head	and	neck

•	hepatobiliary

•	clinical	trials

•	basic	science,	with	a	focus	on	Barrett’s	
oesophagus and the PI3-kinase 
signalling pathway (see the Surgical 
Oncology laboratory, pg 29).

RESEARCH DIRECTIONS

The Division of Cancer Surgery is 
committed to providing high quality 
healthcare and optimal outcomes 
for all patients and their families. We 
strive to ensure that the model of 
care is evidence-based, safe, efficient 
and effective, and are committed to 
ensuring that the services we provide 
for our patients are the most effective 
available. We continually monitor and 
evaluate our processes, redesign our 
services and implement changes where 
required so that patient safety and 
clinical effectiveness become part of our 
every day routine as we continue to work 
towards achieving the most appropriate 
surgical service profile for Peter Mac.

Cancer Surgery is committed to a 
research focus in all its activities and 
encompasses a wide area of research 
activity. This includes, though is not 
limited to: 

•	the	clinical	science	and	technical	
aspects of surgery and anaesthesia 

•	evaluations	of	outcomes	after	surgical	
management

•	an	understanding	of	tumour	behaviour,	
particularly when relevant to the 
discipline of surgery 

•	an	understanding	of	pre-malignant	
disease and those at genetically high 
risk of development of cancer

•	ensuring	laboratory-based	programs	
in basic oncological science are 
conducted; in particular, utilising 
molecular and cellular approaches 
to understand the development and 
progression of gastrointestinal cancers 
and to identify new treatments.

For more information on related 
research, see:

– Tumour Streams research (pg 84)

–	Cancer	Genetics	&	Genomics	program	
(pg 27)

Head:  Prof. Robert Thomas OAM
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Medical Oncology runs a large clinical 
research program that includes clinical 
trials of cancer therapeutics from early 
phase trials (with a focus on targeted 
therapies) to definitive phase III trials, 
studies exploring the clinical relevance 
of new biologic findings, supportive 
care research including survivorship 
and psycho-social interventions, 
adolescent and young adult oncology 
research and familial cancer research 
including risk management and 
chemoprevention.

RESEARCH FOCUS

•	New	drug	development	and	early	
phase clinical trials focused on 
targeted therapies.

•	Establishing	benefit	of	new	therapies	in	
phase 2 and 3 clinical trials including 
investigator initiated cooperative group 
trials. 

•	Supportive	care	research	including	
survivorship.

•	Familial	cancer	including	risk	
management and chemoprevention.

RESEARCH DIRECTIONS

Our major focus is the clinical trial 
program focusing on development 
of new cancer therapeutics, with the 
spectrum of trials extending from 
‘first in man’ phase I trials to definitive 
phase III trials. Joint appointments with 
Cancer Research help facilitate early 
drug development research, while 
close cooperation with the Translational 
Research Laboratory permits bench to 
bedside research – and opportunities 
to return to the laboratory to explore 
observations made in the clinic.

Recent research directions include:

•	The	prognostic	significance	of	human	
papilloma virus and p16 status in 
patients with oropharyngeal cancer 
treated on a large international phase 
III trial. Results suggested a trend 
for improved locoregional control in 
p16-negative patients who received 
tirapazamine. 

•	The	activity	of	denosumab	for	the	
treatment of giant cell tumour of 
bone: 37 patients with recurrent or 
unresectable GCT were enrolled in 
this study and preliminary data for 
35 of the patients revealed a strong 
tumour response, prompting further 
investigation of denosumab as a 
therapy for GCT. 

•	The	phase	I	trial	of	a	BRAF	inhibitor	
which has shown significant activity in 
melanoma.

•	The	phase	I	study	of	a	drug	that	
inhibits the ALK receptor which has 
shown very promising activity in 
patients with ALK positive lung cancer. 

•	Prognostic	relevance	of	reproductive	
factors before breast cancer diagnosis 
were investigated in a population-
based cohort study of over 3000 breast 
cancer patients, which examined the 
association between reproductive 
risk factors and death. Women who 
had had a full-term pregnancy within 
two years prior to their breast cancer 
diagnosis had a 2.75 times higher 
death rate. 

•	Psycho-social	research	by	Peter	Mac	
investigators found that Australian’s 
effected by cancer want to be informed 
about expensive anti-cancer drugs as 
potential treatment options, even if they 
are not willing or readily able to pay  
for them. 

•	Breast	Cancer	Prognosis	in	BRCA1	
and BRCA2 Mutation Carriers. An 
international, prospective, population-
based cohort study.  

Members of the department also have 
key leadership and investigator roles 
in most of the national cooperative 
clinical trial groups (ANZBCTG, AGITG, 
ANZGOG, ASSG, ANZUP, ALTG, 
TROG). Several independent phase III 
trials that run under the auspices of the 
cooperative groups are being led by 
Peter Mac medical oncologists.
Flaherty KT, McArthur G. BRAF, a target in 
melanoma: implications for solid tumor drug 
development. Cancer. 2010 Jul 13.

Mileshkin L et al, Journal Clinical Oncology 2009 
Dec 1;27(34):5830-7.

Phillips KA et al . Cancer Epidemiol Biomarkers 
Prev 2009; 18: 1792-1797. 

Rischin D et al., Prognostic Significance of 
p16INK4A and Human Papillomavirus in Patients 
With Oropharyngeal Cancer Treated on TROG 
02.02 Phase III Trial. Journal Clinical Oncology 2010 
Aug 9.

Solomon B, et al. ALK gene rearrangements: a new 
therapeutic target in a molecularly defined subset 
of non-small cell lung cancer. Journal of Thoracic 
Oncology 2009;4(12):1450-4

Thomas, D.M., et al.. 2010 Denosumab in subjects 
with giant cell tumor of bone: results from a phase 2 
study. Lancet Oncology, 11:275-80.

 For more information on related 
research, see:

– Tumour Streams research (pg 84)

– kConFab Follow-Up Project (pg 72)

– Nursing and Supportive Care (pg 74)

Medical Oncology and Early Phase Clinical Trials

Head: Assoc. Prof. Danny Rischin
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The change in name of the Department 
of Diagnostic Imaging to the Centre 
for Cancer Imaging recognises a 
philosophical shift in orientation 
from separate sections of radiology 
and molecular imaging to one that 
embraces the increasing use of multi-
modality correlative imaging. It also 
seeks to identify with our role as a 
consultative and research orientated 
service. The Centre for Cancer Imaging 
aims to provide advice on the best test 
or combination of tests to answer the 
specific needs of cancer patients and 
their management team and to integrate 
the results of those tests into multi-
disciplinary management selection and 
planning

RESEARCH FOCUS

•	Improving	diagnostic	paradigms	for	
cancer staging.

•	Establishment	of	optimal	timing	and	
tracer combinations for therapeutic 
response assessment to novel 
molecular targeted therapies.

•	Development	of	novel	PET	imaging	
agents.

RESEARCH DIRECTIONS

The PET Centre has been involved in a 
large number of research collaborations 
with the Cooperative Research Centre 
for Biomedical Imaging Development 
and the pharmaceutical industry in 
evaluating novel tracers and using 
molecular imaging probes to validate 
novel cancer therapies. Highlights have 
included first-in-human studies of novel 
molecular targeted agents for melanoma 
and giant cell tumour of bone.

A Translational Grant from the Victorian 
Cancer Agency will provide new insight 
into the biology of rare neuroendocrine 
tumours, providing insights into potential 
therapeutic targets. This involves a close 
collaboration with the medical physics, 
genomics and medical oncology groups 
at Peter Mac, the Royal Children’s 
Hospital, and RMIT University in the pre-
clinical imaging domain.

Other research directions include:

•	Multi-modality	MRI	has	also	been	
a research focus with evaluation of 
new sequences and pathological 
correlation studies in prostate cancer.

•	CORONET	(Collaborative	Organisation	
for Research on Neuroendocrine 
Tumours) VCA grant funding.

•	Pilot	study	of	a	PET	tracer	of	cell	
growth (FLT) in monitoring response 
of lung cancer during radiotherapy 
was published and recruitment into 
a VCA-grant-funded expansion study 
completed.

•	Several	high	profile	publications	on	a	
novel melanoma imaging agent.

•	First	treatment	of	paediatric	
neuroblastoma using Lu-177 
octreotate.

For more information on related 
research, see:

– Molecular Imaging and Targeted 
Therapeutics laboratory (pg 62)

– Cancer Therapeutics program (pg 56)
– Translational Research laboratory (pg 61)

Centre for Cancer Imaging

Head: Prof. Rod Hicks
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Peter Mac’s Familial Cancer Centre 
(FCC) is a cancer genetics centre with 
a commitment to clinical service and 
research. The FCC provides cancer risk 
assessment, genetic counselling and 
genetic testing, medical advice and 
management as well as psychological 
support to individuals and their family 
who have concerns about their 
personal and/or family history of cancer. 
Our aim is to reduce the morbidity and 
mortality from cancer associated with 
hereditary cancer syndromes.

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 DIRECTIONS

Our research is focused on finding 
better ways to identify people at risk 
of hereditary cancer syndromes and 
then reduce the morbidity and mortality 
associated with these syndromes. 

Our research portfolio covers many 
aspects of familial cancer including 
finding new cancer genes, evaluating 
new genetic tests, new cancer screening 
tests, new cancer treatments and the 
wider impact of hereditary cancer 
syndromes and their management 
on the psychosocial functioning of 
individuals as well as their wide family.

Recent research highlights include:

•	Submission	to	the	Senate	enquiry	into	
gene patents.

•	The	first	Peter	Mac	symposium	for	
patients and their families with BRCA 
gene mutations.

•	The	important	role	of	the	
gastrointestinal cancer risk 
management clinic in identifying young 
people (<25 years) with early gastric 
cancer resulting in curative surgery 
(supported by the Jack Brockhoff 
Foundation).

•	Cancer	Australia	research	grant	for	
investigating the delivery of BRCA 
genetic testing around the time of a 
new breast cancer diagnosis to help 
with treatment decision-making.

•	Providing	the	clinical	genetics	
component to an important research 
collaboration to develop Breastscreen 
as a research resource (in conjunction 
with Ian Campbell, Peter Mac Cancer 
Research).

For more information on related 
research, see:

– Breast Service (pg 86)

– Cancer Genomics and Genetics 
laboratory (pg 27)

 

Familial Cancer Centre

Head: Dr Gillian Mitchell
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kConFab Follow-Up Project

The kConFab Follow-Up Project 
researches the clinical consequences 
of having a hereditary predisposition 
to breast cancer and the non-genetic 
factors that might modify cancer 
risk. Data on the risk management 
behaviours and outcomes of kConFab 
participants are collected every three 
years. The Follow-Up 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 and 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.

KEY 2009 RESEARCH ACHIEVEMENT

Comparison of breast conservation 
therapy versus mastectomy for 
BRCA1 and BRCA2 mutation carriers 
with breast cancer.

We collaborated with groups in the 
United States, Spain and Israel to 
investigate the outcomes of breast 
conservation surgery (lumpectomy) 
versus mastectomy for BRCA1 and 
BRCA2 carriers with breast cancer. 
The study showed that mutation 
carriers have similar overall survival 
whether treated with mastectomy or 
breast conservation. However, women 
undergoing breast conservation have 
an elevated risk of a second in-breast 
event (23.5% vs 5.5% at 15 years, 
p<0.0001) that is significantly reduced in 
the presence of chemotherapy (11.9% at 
15 years). Most events were new breast 
cancers rather than failure to control the 
initial breast tumour. Contralateral breast 
cancer events were very common. These 
data will help women who develop 
breast cancer in the setting of a BRCA1 
or BRCA2 mutation to decide what local 
therapy is best for them.
Pierce LJ, Phillips KA,  et al. Local therapy in 
BRCA1 and BRCA2 mutation carriers with operable 
breast cancer: comparison of breast conservation 
and mastectomy. Breast Cancer Research and 
Treatment 2010 Jun;121(2):389-98.

For more information on related 
research, see:

– kConFab (pg 31)

– Breast Service (pg 86)

Head: Assoc. Prof. Kelly-Anne Phillips
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onTrac@PeterMac is Victoria’s first 
and leading Adolescent and Young 
Adult (AYA) cancer service, bringing 
together research and clinical service 
development. Based at Peter Mac, this 
specialist multi-disciplinary service 
comprises a medical and paediatric 
oncologist, clinical nurse consultant, 
psychologist, social worker, education 
and vocation advisor, music therapist, 
professional development and training 
officer and research officer. 

This unique service model offers young 
people access to the latest cancer 
therapies and clinical trials while 
simultaneously 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 aimed at 
influencing health care and health 
policy in the field of adolescent and 
young adult oncology.

RESEARCH DIRECTIONS

•	Through	a	collaborative,	evidenced-
based, translational research program, 
onTrac continues to develop and 
strengthen its key delivery areas:  

– clinical care – through the delivery 
specialist AYA supportive care to 
young people with complex needs

– capacity building – through 
secondary consultation, professional 
development, training and education

– leadership – through the transfer 
of knowledge both nationally and 
internationally in the AYA cancer  
care field.

•	onTrac@PeterMac	has	been	
instrumental in raising awareness of 
the needs of AYA with cancer at a 
national level. The Commonwealth 
Government and CanTeen in 2009 
announced $15m funding for the Youth 
Cancer Network Project comprising 
both state-based initiatives and 
national projects.

•	onTrac@PeterMac	is	the	lead	
site	for	the	Victorian	&	Tasmanian	
Youth Cancer Network initiative.  
Commonwealth funding of $3.2m has 
been provided over the next two years 
to further develop the statewide model 
of care with a particular emphasis on 
supporting local services to provide 
quality AYA care, increased enrolment 
in clinical trials and education and 
training of health professionals.  The 
project team based at Peter Mac will 
work closely with the Metropolitan and 
Regional Integrated Cancer Services 
and oncology units throughout Victoria 
and Tasmania.

– onTrac@PeterMac also has 
representation on several important 
national projects including:

– establishment of national guidelines 
comprising both medical treatments 
and supportive care for AYA with 
cancer, led by COSA

– identification and development of 
developmentally sensitive supportive 
care screening instruments and 
assessment frameworks to assist in 
the management and care of AYA, led 
by CanTeen, University of Newcastle 
and onTrac@PeterMac

– development of a Post Graduate 
Certificate	in	Adolescent	&	Young	
Adult Oncology, led by the Centre for 
Adolescent Health, The University of 
Melbourne and onTrac@PeterMac

– establishment of a National Youth 
Cancer Network, led by COSA

– development of a National AYA 
Minimum Data Set, led by Cancer 
Australia.

For more information on related 
research, see:

– Sarcoma Genetics and Genomics 
laboratory (pg 28)

– Medical Oncology and Early Phase 
Clinical Trials (pg 69)

– Sarcoma Service (pg 94)

onTrac@PeterMac

Head: Assoc. Prof. David Thomas
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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 patient 
needs. 

RESEARCH FOCUS 

•	To	improve	patient	experiences	of	
care by delivering new interventions 
informed by engagement with people 
affected by cancer.

•	To	reduce	the	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	through	
the rigorous assessment of quality of 
life in clinical trials testing innovative 
interventions.

2009 KEY RESEARCH ACHIEVEMENT

SurvivorCare: A pilot study of a 
novel survivorship care package 
supporting adult survivors of 
colorectal cancer. 
Project Principal Investigator:  
Assoc. Prof. Michael Jefford.

Bowel cancer survivors represent 11 per 
cent of all long-term survivors. Many of 
these survivors suffer persisting physical, 
emotional, psychological and practical 
consequences of their disease and its 
treatment. Current models of ‘follow-
up’ care are inadequate. Provision 
of information and guidance via 
survivorship care plans are considered 
an integral part of the management 
and support of people who complete 
potentially curative treatment. 

The aim of this research was to develop 
an innovative supportive care program 
(called SurvivorCare) that aims to reduce 
psychological distress and unmet 
needs, and improve the quality of life of 
colorectal cancer survivors. The nurse-
delivered intervention comprises four 
key resources and a structured delivery 
framework:

•	Information	material	consisting	of	
a survivors’ experiences DVD, a 
companion booklet and a question 
prompt list. 

•	An	individualised	survivorship	care	
plan (SCP) provided to the survivor, 
their GP and oncology specialists 
which summarises details of the 
cancer diagnosis, treatments, potential 
late effects, recommendations for 
review, health promotional advice, 
referrals for follow up and a list of 
support services.

•	A	nurse-led	end	of	treatment	
consultation that incorporates 
discussion of individual needs and 
directs referral to other services. 
Evidence-based self-care strategies 
to deal with treatment side effects are 
provided, and patients are coached 
around self-care, health promotional 
and stress-reduction strategies. 

•	Three	further	nurse-led	telephone	
consultations designed to further 
discuss needs identified during the 
end of treatment session, screen for 
psychosocial distress, encourage 
adherence to self-care strategies and 
advice, and promote shared care 
between the patient’s GP and hospital 
team.

SurvivorCare was well received, 
and found to be a comprehensive 
intervention that is now being evaluated 
in a national randomised controlled trial 
funded by the Victorian Cancer Agency 
and Cancer Australia with beyondblue. 
The trial will examine the impact that the 
SurvivorCare package has on reducing 
distress, meeting unmet needs and 
improving quality of life in colorectal 
cancer survivors. This is one of the 
first comprehensive ‘end of treatment’ 
packages developed for colorectal 
cancer survivors that, if effective, should 
be able to be implemented nationally 
and internationally in a variety of health 
care settings.  

Nursing and Supportive Care

Head: Prof. Sanchia Aranda
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The Department of Infectious 
Diseases and Infection Control aims 
to minimise the impact of community 
and healthcare-associated infections in 
patients and healthcare workers. Our 
service works to prevent and manage 
infections among immunocompromised 
patients and providing care across 
outpatient, ambulatory care and 
inpatient settings. In addition to 
patient clinical care, we perform 
epidemiological surveillance, outbreak 
management and policy development. 
We also conduct research on 
prevention and treatment of infections. 

RESEARCH FOCUS

•	Development	of	local	and	national	
evidence-based clinical guidelines 
for the management of the 
immunocompromised patients.

•	Development	of	epidemiological	tools	
for the surveillance of infections in 
cancer patients.

•	Studying	and	reporting	the	outcomes	
of infections in cancer patients, 
including newly emerging infections 
such as influenza H1N1 (swine flu).

•	Studying	the	clinical,	molecular	and	
infection control factors associated 
with healthcare-associated 
infections, including infection due 
to multi-resistant organisms in 
immunocompromised patients.

•	Developing	new	strategies	for	
improving outcomes of infection in 
cancer patients.

RESEARCH DIRECTIONS

Our research group comprises 
infectious diseases physicians who 
have appointments across multiple 
organisations. This enables us to 
perform high quality clinical research 
projects that influence the care of 
patients in haematology/oncology 
units across the state. Recent research 
projects include:

•	Clinical	guidelines	for	the	
management of fever and 
neutropenia.

 In April 2009, the Western and Central 
Melbourne Integrated Cancer Services 
(WCMICS) approved global project 
funding for an initiative to formulate 
national consensus guidelines on the 
management of neutropenic fever 
(or febrile neutropenia). This initiative 
was endorsed by major stakeholder 
organisations involved in cancer care 
and infection management. Our project 
team has since undertaken a review 
of the acceptability and feasibility for 
piloting an ambulatory care pathway 
for low-risk febrile neutropenic patients 
at four WCMICS organisations 
including Peter Mac, Royal Melbourne 
Hospital, St. Vincent’s Hospital, and 
Western Hospital, and received further 
funding to conduct the pilot study and 
a transitional model for inpatients with 
febrile neutropenia.

•	Swine	flu	and	its	impact	on	cancer	
patients

 An Australian study evaluating the 
impact of influenza H1N1 (swine flu) 
on cancer patients and demonstrating 
the development of oseltamivir (a 
treatment drug) resistance was 
undertaken. Our team led this study 
from several Victorian and NSW 
hospitals and the WHO Collaborating 
Centre for Reference and Research on 
Influenza. 

•	Hepatitis	B	and	cancer	treatment	

 Dr Karin Thursky collaborated with 
medical oncology at Peter Mac on a 
nationwide survey of current Hepatitis 
B screening practices and clinical 
experience of reactivation in patients 
undergoing chemotherapy for solid 
tumours.

•	The	role	of	PET	scans	in	the	
management of infections 

 In collaboration with the nuclear 
medicine department, our team has 
evaluated the utility of PET scan in 
the diagnosis and management of 
infections.

•	Antibiotic	stewardship

 Antibiotic stewardship is a key area 
of research in collaboration with Peter 
Mac’s Pharmacy Department. We have 
presented on numerous occasions 
in both national and international 
forums. Particular areas of interest 
include vancomycin dosing strategies 
in cancer patients and the use of 
computerised decision support.

For more information on related 
research, see:

– Pharmacy (pg 77)

Infectious Diseases

Head: Assoc. Prof. Monica Slavin
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Peter Mac’s Pain and Palliative Care 
Department conducts research aimed 
at improving quality of life, and at 
improving pain and symptom control 
and end of life care for patients with 
cancer. 

RESEARCH FOCUS

We are focused on projects which 
directly improve patient care through 
better integration of palliative care across 
all of cancer care to ensure symptom 
control is optimised not only at the end 
of life but throughout the cancer journey.

RESEARCH DIRECTIONS

The federally funded national Palliative 
Care Clinical Studies Collaborative 
is conducting several randomised 
controlled studies investigating the 
effectiveness and safety of palliative 
therapies not currently available to 
community patients through the PBS 
scheme due to a lack of sufficient 
research evidence of benefit. The 
collaborative studies currently open at 
Peter Mac include:

•	A	randomised,	double	blind	placebo	
controlled study of subcutaneous 
ketamine in the management of cancer 
pain.

•	A	randomised,	double	blind	control	trial	
of megestrol acetate, dexamethasone 
and placebo in the management of 
anorexia in people with cancer.

•	A	randomised	control	trial	of	oral	
risperidone, oral haloperidol and oral 
placebo with rescue subcutaneous 
midazolam in the management of 
delirium in palliative care patients.

•	A	randomised	double	blind	
placebo controlled trial of infusional 
subcutaneous octreotide in the 
management of malignent bowel 
obstruction in people with advanced 
cancer.

We are also currently conducting a 
two stage trial study investigating 
antiemetic therapy in patients with 
cancer and nausea not related to 
anti-cancer therapy. This collaborative 
study will continue with Commonwealth 
Government funding until mid-2011. In 
addition to undertaking these studies, 
the collaborative aims to raise the 
research capacity of palliative medicine 
practitioners and compete successfully 
for NHMRC and other grants in the 
future. 

Pain and Palliative Care

Head: Assoc. Prof. Odette Spruyt
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The Pharmacy at Peter Mac provides 
medicines management support for 
patients and staff, focusing on ensuring 
medicines used by Peter Mac patients 
are safe, effective and efficient. The 
Pharmacy conducts high quality 
research that will contribute positively 
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 DIRECTIONS

The key focus of Pharmacy’s research 
work is on improving the efficacy 
of medicines. Research has mainly 
centred on formulating, rolling out and 
then auditing medicine use following 
evidence-based guidelines. This 
approach assists the formulation of 
national consensus guidelines where 
possible (e.g. the Febrile Neutropenia 
guidelines project) through the robust 
methodology of literature review, 
clinician practice survey and consensus 
meetings. The aim of the guidelines is to 
provide a nationally consistent approach 
to management of febrile neutropenia, 
reducing practice variation, aligning 
practice with evidence and ultimately 
improving patient outcomes. 

Other audits and roll-out of clinical 
practice guidelines have similar aims 
on a local scale – providing support for 
clinicians to provide evidence-based 
care to our patients and providing 

feedback to clinicians about how closely 
our practice aligns with evidence.

Another important area of research has 
focused on the pharmacogenomics 
of cancer therapies. Working with the 
Molecular Pathology Research and 
Development laboratory, this ongoing 
project is focused on developing reliable 
genotyping methodologies to predict 
patient response to monoclonal antibody 
therapy.

For more information on related 
research, see:

– Infectious Diseases (pg 75)

– Molecular Pathology laboratory (pg 55)

Pharmacy

Leader: Sue Kirsa 
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Our aim is to be a national centre of 
excellence in clinical interventions, 
research and implementation 
of specialist evidence-based 
psychological and psychiatric care for 
people with cancer and their families.

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 Clinical Psychology unit’s 
clinical interventions and research 
program.

RESEARCH DIRECtIoNS 

The Clinical Psychology unit has 
developed an active research agenda 
over the past few years with research 
underway that exemplifies the important 
nexus of clinically-driven research and 
clinical practice. This collaborative 
research between medical colleagues 
and the treating team is aimed at 
drawing the best possible outcomes 
from the patient experience of cancer 
care.

Our overarching aim is to focus on 
research that has the potential to 
improve the psychological and clinical 
outcomes for people with cancer and 
their families.  

The current research program seeks to 
establish and develop evidence-based 
improvements in the psychological 
care of patients such as effective 
psychological interventions.

The research program is explicitly 
collaborative. Aiming to build knowledge 
and understanding of psychological 
issues across the organisation, our 
research program involves working 
directly with patients and through 
collaborative projects with the Head and 
Neck and Breast tumour streams. 

The Communication Skills and Radiation 
Therapists research project is an 
example of our collaborative research 
that will inform future directions for staff 
training and impact positively on patient 
care and clinical staff support. This study 
of Radiation Therapists (RTs) at Peter 
Mac is aimed at exploring Radiation 
Therapist’s training and confidence in 
emotion-focused communication with 
patients, and to better understand how 
challenges in patient communication 
may impact job stress and burnout in 
this clinician group. Results will inform 
the Radiation Therapy department about 
the usefulness of past, current and future 
communication skills training for staff, 
help ensure future training is appropriate 
and relevant, and identify and address 
workplace barriers to good patient 
communication and care.

For more information on related 
research, see:

– Breast Service (pg 86)

– Head and Neck Service (pg 90)

Clinical Psychology

Head: Tessa Jones
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Peter Mac’s Nutrition Department 
continues to provide nutritional support 
and advice to patients in both the 
inpatient and outpatient settings at East 
Melbourne, Box Hill and Moorabbin, 
and for approximately 100 tube-fed 
patients at home at any one time. Our 
team consists of dietitians, nutrition 
assistants and secretarial support, and 
aims to provide and improve patient 
care through innovation, collaboration 
and education.

RESEARCH FOCUS

•	Striving	for	excellence,	ensuring	that	
our clinical practice is evidence-based.

•	Striving	for	recognition	as	Australia’s	
leading cancer nutrition centre.

RESEARCH DIRECTIONS

The Nutrition Department is developing 
nutrition focused research which 
underpins patient care.

•	The	Malnutrition	Inpatient	Strategy	
has seen the implementation of a new 
comprehensive malnutrition screening, 
assessment and treatment strategy 
for inpatients. This strategy will ensure 
all patients at risk of malnutrition are 
managed according to best practice. 

•	The	Dietitian-Led	Clinic	in	Head	and	
Neck Services was a very successful 
pilot project that demonstrated 
improved patient outcomes and 
greater efficiency in the nutritional 
management of head and neck cancer 
patients during and post-radiotherapy, 
and has now been integrated into 
usual care. 

•	Leading	on	from	this	particular	
project, the Nutrition Department 
is also developing evidence-based 
care pathways for all tumour streams 
that map evidence-based dietitian 
interventions. Mapping for the Head 
and Neck Service is complete and care 
pathways for the Lung, Haematology, 
Sarcoma and Gastrointestinal Services 
are in development. 

•	The	Nutrition	Department	is	currently	
finalising an educational manual that 
will be marketed nationally to dietitians, 
to provide guidance for the nutritional 
management of oncology patients.

Nutrition

Head: Jenelle Loeliger
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Peter Mac’s Social Work Department 
provides social work, music therapy 
and language services to Peter Mac 
patients and their families. Social 
workers are members of multi-
disciplinary teams across all clinical 
services, providing psychosocial 
assessment and care planning for 
patients and their families.

Our social workers have a strong 
commitment to student education and 
collaborative research. 

RESEARCH FOCUS

•	Patient	focused	psychosocial	priorities	
in treatment and survivorship. 

•	Social	networks,	including	caregivers	
and ‘Workforce development and 
sustainability’.

RESEARCH DIRECTIONS 

Following the commencement of the 
research collaboration between the 
Social Work Department and The 
University of Melbourne in 2009, we have 
progressed research activities under 
the Collaboration of Social Research in 
Cancer Care.  

We have provided clinical placements 
to eight social work students from three 
different universities over the past year.

Our current research projects include: 

•	Identifying	the	psychosocial	needs	of	
cervical cancer patients;

•	Understanding	the	cancer	experience	
of Vietnamese patients;

•	Parent	carers	of	adult	children	with	a	
cancer diagnosis

The Department of Social Work is 
currently in discussions with national and 
international partners to develop joint 
research initiatives.

Social Work

Head: Alison Hocking
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Clinical Research - personnel
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Tumour streams research

‘ Apart from excellent surgical techniques, further improvement 
in oncological outcomes for cancer patients will stem from 
better understanding of carcinogenesis and more targeted, 
individualised treatment.’
Mr Cuong Duong, Surgical Oncologist, Cancer Surgery

Mr Cuong Duong 
Surgical Oncologist 
Cancer Surgery

Surgery remains the main curative treatment for most 
solid cancer. After completing his PhD candidature at 
Peter Mac in 2004, Cuong Duong’s desire to be well 
trained in the techniques and principles of surgical 
oncology saw him complete postgraduate fellowships  
at Memorial Sloan Kettering Cancer Centre in New  
York and Princess Alexandra Hospital in Brisbane.  
Now back at Peter Mac, Cuong is involved in 
translational research projects and the development  
of educational and research seminars, ultimately 
working to enhance surgical practice and improve 
outcomes for Peter Mac patients.
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Tumour streams research

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.
The clinical service model has focused 
on research efforts along site-specific 
tumour lines. This scope is wide-
ranging, from early phase clinical studies 
which allow our patients access to 
novel anti-cancer drugs to international 
randomized controlled trials designed  
to answer key clinical questions in 
cancer care.

Our multidisciplinary research aims  
to improve cancer survival, provide  
new diagnostic and treatment options, 
and reduce the impact of cancer on 
patients and their carers. 

Breast Service 
Assoc. Prof. Michael Henderson

Gastrointestinal Service 
Assoc. Prof. Michael Michael

Gynae-oncology Service 
Assoc. Prof. Kailash Narayan

Haematology Service 
Prof. John Seymour

Head and Neck Service 
Assoc. Prof. June Corry

Lung Service  
Assoc. Prof. David Ball

Melanoma and Skin Service 
Assoc. Prof. David Speakman

Paediatrics and Late Effects Service 
Dr Greg Wheeler

Sarcoma Service 
Prof. Peter Choong

Uro-oncology Service 
Dr Farshad Foroudi
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Breast Service

The Breast Service is committed to 
achieving the best possible patient 
outcomes through the provision of 
patient-centred and evidence-based 
care that is tailored to the needs of 
individual patients and integrated with 
an innovative clinical, translational and 
survivorship research program. 

RESEARCH FOCUS

•	Breast	cancer	genetics.

•	Breast	cancer	prevention.

•	Early	stage	breast	cancer.

•	Locally	advanced	breast	cancer.

•	Metastatic	breast	cancer.

•	Survivorship	issues.

RESEARCH DIRECTIONS

The Breast Service is actively leading 
the national and international planning 
and development of research driven 
multidisciplinary clinical programs 
for optimal patient outcomes. Recent 
research achievements include:

•	The	Suppression	of	Ovarian	Function	
Trial (SOFT): a randomised trial of 
3000 premenopausal women with 
early breast cancer, due to complete 
worldwide recruitment during 2010. 
The trial will test if suppressing ovarian 
oestrogen production in addition 
to standard hormonal therapy with 
tamoxifen can reduce the risk of breast 
cancer recurrence in young women 
with hormone receptor positive breast 
cancer patients.

•	Individualising	radiation	therapy	for	
women with ductal carcinoma in situ 
(DCIS) of the breast. Actively recruiting 
in Australasia, Canada, Europe and 
the UK, this randomised clinical trial is 
underpinned by a strong translational 
research program investigating the 
biological profiles of tumours predictive 
of a high risk of invasive cancer 
recurrence. 

•	In	collaboration	with	the	Trans-
Tasman Radiation Oncology Group, 
the Peter Mac Breast Service has 
been established as the Australasian 
reference centre for partial breast 
irradiation using external beam 3-D 
conformal radiation therapy for women 
with early breast cancer. There is 
strong international interest in this 
treatment approach which improves 
patient convenience and access to 
breast conserving therapy by reducing 
the overall treatment time of radiation 
therapy. 

•	A	survey	of	women	living	with	
advanced breast cancer about 
their needs for supportive care and 
experience of care coordination 
(in collaboration with BCNA and 
BreaCan). Eight hundred responses 
have been received and are being 
analysed — the results will inform 
future work aimed at improving the 
experience of care for women with 
advanced breast cancer.

•	Breast	cancer	SNP	study	and	PARP	
inhibitors in BRCA-associated cancers 
(refer to Familial Cancer Centre).

For more information on related 
research, see:

– Familial Cancer Centre (pg 71)

– kConFab Follow-Up Project (pg 72)

Chair: Assoc. Prof. Michael Henderson
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Gastrointestinal Service

The Gastrointestinal Service is a 
multi-disciplinary therapeutic program 
for patients with upper and lower 
gastrointestinal cancers. Our 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 Barrett’s 
Oesophagus and other oesophageal, 
gastric and rectal tumours.

•	Identifying	genetic,	clinical	and	
functional imaging predictors of:

 -  response to chemoradiotherapy for 
oesophageal, rectal and anal cancers

 -  chemotherapy-induced hepatic injury 
following neoadjuvant treatment for 
isolated hepatic metastases from 
colorectal cancer.

•	Intra-operative	radiation	therapy	for	
rectal cancer.

•	Novel	therapy	paradigms	for	the	
treatment of upper and lower 
gastrointestinal malignancies.

•	Exploring	the	psychological	and	
information needs of our patients 
including the development of 
survivorship research programs.

RESEARCH DIRECTIONS

Evidence-based and investigational 
research of gastrointestinal (GIT) 
malignancies includes:

•	Phase	II	trials	of	sandwich	oxaliplatin	
systemic chemotherapy and 
chemoradiotherapy in locally advanced 
and metastatic rectal cancer. This 
novel regimen has been designed 
to optimise both local and systemic 
control in order to improve patient 
outcomes. The pilot study in metastatic 
disease has been completed and 
awaiting final data analysis. The 
concept has been developed further in 
the neoadjuvant setting through TROG 
and sponsored by Cancer Australia. 

•	Phase	II/III	trial	of	neoadjuvant	
chemotherapy chemoradiotherapy 
in resectable gastric cancer 
(TOPGEAR trial) has commenced 
recruitment through the AGITG 
and TROG. This Cancer Australia 
funded trial is comparing standard 
neoadjuvant chemotherapy relative 
to chemoradiotherapy in an effort to 
improve patient survival. 

•	FDG	PET	and	MRI	in	anorectal	cancer:	
prospective studies that are assessing 
the utility of these imaging modalities 
in predicting treatment response 
and survival parameters in patients 
with anorectal cancer treated with 
chemoradiotherapy. 

•	Gene	array	studies:	to	predict	
treatment response in patients with 
rectal or oesophageal cancers treated 
with combined modality therapy. Also 
to predict chemotherapy induced 
liver damage in patients receiving 
neoadjuvant therapy prior to curative 
surgical resection of colorectal hepatic 
metastases. 

•	Combined	modality	therapy	in	GIT	
neuroendocrine tumours: evaluating 
the benefit of induction and concurrent 
chemotherapy with Lutetium 
Octreotate in patients with metastatic 
disease progressing on somatostatin 
analogue therapy. 

•	Intraoperative	radiotherapy	(IORT):	the	
study is evaluating the utility of IORT 
in improving improve local control 
in patients undergoing resection for 
locally advanced/recurrent rectal 
cancer.

For more information on related 
research, see:

– Cancer Genetics and Genomics 
laboratory (pg 27)

Chair: Assoc. Prof. Michael Michael 
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The Gynae-oncology Service is a multi-
disciplinary program with a 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 DIRECTIONS

Prospective studies include: 

•	Several	open	studies	are	assessing	
the value of PARP inhibitors in the 
treatment of women with relapsed 
ovarian cancer. These targeted agents 
are particularly effective in women 
known to have a genetic predisposition 
to ovarian cancer due to a BRCA1 
or BRCA2 mutation. Their value is 
also being assessed in women with 
sporadic ovarian cancer.  

•	A	randomised	study	of	antiemetic	
therapies in patients with relapsed, 
platinum resistant ovarian cancer 
receiving palliative whole abdomen 
radiation will continue, contingent 
on funding. Results to date indicate 
clinical effectiveness and tolerability 
for this group of heavily pre-treated 
patients.

The following trials, if positive, will 
change the standard of care for women 
with high-risk endometrial and cervical 
cancers:

•	The	OUTBACK		randomised	phase	
III study being developed by Dr 
Linda Mileshkin and Assoc.Prof. 
Kailash Narayan aims to assess 
the value of  additional adjuvant 
systemic chemotherapy for patients 
who have completed definitive 
chemo-radiation treatment for locally 
advanced cervical cancer. This trial 
will be run internationally through the 
Gynaecologic Cancer Intergroup and 
led by the Australia New Zealand 
Gynaecological Oncology Group in 
collaboration with the NHMRC Clinical 
Trials Centre.

•	The	PORTEC	3	study	aims	to	assess	
the role of adjuvant chemotherapy 
for patients receiving post-operative 
radiation treatment for high risk 
endometrial cancer. Peter Mac, 
through its East Melbourne and 
Moorabbin campuses ,is the highest 
recruiting site to this large international 
study.

Gynae-oncology Service

Chair: Assoc. Prof. Kailash Narayan
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The Haematology Service conducts a 
broad range of clinical and translational 
research studies focused on patients 
with haematologic malignancies — on 
pathogenesis, supportive care and the 
enhancement of long-term quality of 
life. Key conditions on which we focus 
include multiple myeloma, non-Hodgkin 
lymphoma, chronic lymphocytic 
leukaemia and the 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 
lymphoproliferative 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 
treatments, particularly epigenetic 
therapies.

RESEARCH DIRECTIONS

The focus of our research is improving 
our understanding of disease 
pathogenesis, improving treatments, 
enhancing supportive care, and 
enhancing the long-term health 
status of patients with haematologic 
malignancies. We have pursued a broad 
and varied clinical and translational 
research program, which incorporates 
our own initiatives, cooperative 
group trials – particularly those of the 
Australasian Leukaemia and Lymphoma 
Group (ALLG) – and pharmaceutical 
industry studies.

At every opportunity we seek to enhance 
translational research productivity 
and collaborate with laboratory-based 
research colleagues, particularly in 
the Cancer Therapeutics and Cancer 
Immunology programs. 

This year was very successful, with 
numerous major achievements by the 
medical, nursing, and laboratory staff 
of the Department of Haematology, 
including: 

•	Management	of	myelodysplastic	
syndromes (MDS) and development 
of novel therapies. A multi-centre study 
coordinated through ALLG is aiming 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.

•	Early	phase	development	of	novel	
therapeutics. This high priority area of 
research includes the following clinical 
investigations:

 –  Ongoing clinical trials with patients 
with cutaneous lymphomas, 
exploring the therapeutic potential of 
LBH589 (panobinostat).

 –  Ongoing studies into novel therapies 
for multiple myeloma.

 –  Ongoing trials of ABT263 in patients 
with chronic lymphocytic leukaemia.

 –  Optimising therapeutic approaches 
for indolent lymphoproliferative 
disorders.

For more information on related 
research, see:

– Cancer Immunology program (pg 18)

– Cancer Therapeutics program (pg 56)

Haematology Service

Chair: Prof. John Seymour
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Head and Neck Service

Peter Mac’s Head and Neck Cancer 
Service is the largest in Australia. 
It offers comprehensive diagnostic 
and treatment services to patients 
throughout Victoria. Patient care 
is provided by an experienced 
multi-disciplinary team of radiation 
oncologists, medical oncologists, 
surgeons, diagnostic radiologist, 
nursing, radiotherapists, social workers, 
dietitians, dental oncology and speech 
pathology. Features of the service 
include expertise in the complex and 
technically challenging head and neck 
radiotherapy treatment plans. We also 
offer expertise and on-site delivery of 
concurrent chemoradiotherapy and, 
when appropriate, the availability of 
novel agents through phase I/II studies. 

The service has a strong international 
profile based on its published record 
of clinical research, which underpins 
optimal patient care.

RESEARCH FOCUS

•	Improving	clinical	outcomes	for	head	
and neck 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 DIRECTIONS

We have over 27 clinical research 
projects currently in progress within 
the Head and Neck service. Some 
examples of organisational, national and 
international collaborations include:

•	The	HeadSTART	study	was	a	major	
international randomised trial led by 
Peter Mac clinicians focusing on the 
impact of a specific chemotherapy 
drug (tirapazamine) targeting 
hypoxia. We recruited patients 
with previously untreated stage III 
or IV (excluding T1-2N1 and M1) 
squamous cell carcinoma of the oral 
cavity, oropharynx, hypopharynx, 
or larynx. Eight hundred sixty-one 
patients were accrued from 89 sites 
in sixteen countries. Although this 
study was negative, there have been 
side studies from this data that have 
shown new and important findings. 
These include: the excellent clinical 
outcomes in patients with HPV/p16 
positive oropharyngeal cancers, the 
vital importance of head and neck 
radiotherapy treatment planning and 
delivery and the relationship between 
epidermal growth factor receptor 
(EGFR) gene copy number, p16 status, 
and patient outcomes. 

•	TROG	05.01	study	on	post-operative	
concurrent chemo-radiotherapy in 
high risk cutaneous squamous cell 
carcinoma of the head and neck (post-
operative skin trial-POST ). 

•	TROG	07.03	radiotherapy	with	
humidification in head and neck 
cancer (RadioHum). A randomised 
phase III trial of the Trans-Tasman 
Radiation Oncology Group in 

collaboration with Fisher and Paykel, 
and Healthcare. 

•	TROG	07.04	A	phase	I/II	study	
of Cetuximab, Carboplatin and 
radiotherapy in patients with locally 
advanced head and neck cancer.

•	TPF	induction	chemotherapy	study.	
Assessing hypoxia with use of 
FAZA before and after induction 
chemotherapy.

•	IHN01	randomised	study	of	cisplatin-
RT ± nimotuzumab. Collaboration with 
Singapore NCC, study PI  Prof. Khee 
Chee Soo.

Rischin D, et al. Tirapazamine, cisplatin, and 
radiation versus cisplatin and radiation for 
advanced squamous cell carcinoma of the head 
and neck (TROG 02.02, HeadSTART): a phase 
III trial of the Trans-Tasman Radiation Oncology 
Group. Journal of Clinical Oncology 2010 Jun 
20;28(18):2989-95.

Chair: Assoc. Prof. June Corry
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Peter Mac’s 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	
non-small cell lung cancer.

•	Symptom	palliation.

•	Psychosocial	research.

RESEARCH DIRECTIONS

Evidence-based and investigational 
research into the treatment of thoracic 
malignancies includes:

•	The	CHISEL	randomised	trial.	This	
Cancer Australia funded trial is 
comparing conventional radiotherapy 
(33 treatments) with hypofractionated 
stereotactic radiotherapy (three 
treatments) for stage I peripherally 
located lung cancers. The first patient 
on the study was randomised in 
December 2009.

•	FLT	PET	study.	A	study	of	tumour	cell	
kinetics during radical radiotherapy 
using the novel tracer FLT will be 
completed in 2010. A pilot study was 
published in 2009. The results of these 
studies may allow individualisation of 
radiotherapy fractionation. 

•	4-D	PET.	The	influence	of	4-D	PET	
on radiotherapy planning is under 
investigation.

•	Clinical	lung	cancer	genome	project.	
This study is being conducted in 
conjunction with St Vincent’s Hospital 
and collaborators in Cologne, 
Germany, using the large lung tissue 
bank to investigate if there are genetic 
determinants of recurrence in patients 
treated by surgical resection.

•	Chemotherapy	studies.	The	service	
has a number of active chemotherapy 
studies, including the Canadian 
led BR29 randomised study of 
chemotherapy with and without 
AZD 2171; a phase III study of 
chemotherapy and crizotinib in patients 
with ALK mutations, and the GATE 
study of erlotinib and gemcitabine in 
elderly or poor performance status 
patients.

•	Launch	of	lung	cancer	information	
DVD for patients, a project led by Dr 
Linda Mileshkin and funded by Cancer 
Australia and the Australian Lung 
Foundation.

Everitt S, et al.  Imaging cellular proliferation 
during chemo-radiotherapy: A pilot study of serial 
18F-FLT-PET/CT imaging for non-small cell lung 
cancer. International Journal of Radiation Oncology, 
Biology, Physics. 2009 Nov 15;75(4): 
1098-104.

For more information on related 
research, see:

– Radiation Oncology and Cancer 
Imaging (pg 67)

Lung Service

Chair: Prof. David Ball
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Melanoma and Skin Service

The Melanoma and Skin Service 
undertakes translational and clinical 
research in melanoma and non-
melanoma skin cancer with a focus 
on integrating research with multi-
disciplinary care of patients with skin 
cancer.

There have been significant 
developments in the treatment options 
for patients with advanced skin 
cancers, and we are in the fortunate 
position of being at the forefront of the 
newest agents to control this disease. 

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 DIRECTIONS

Recent research directions include:

•	The	Melbourne	Melanoma	Project:	a	
tissue banking and database program 
with the potential to unlock the further 
molecular secrets of melanoma, and 
with significant potential to develop 
improved therapeutic strategies for 
management by identifying specific 
targets related to melanoma. We have 
expanded the range of local therapies 
to combat locoregional disease 
with the use of photodynamic and 
microwave therapies and focused laser 
along with the standards of surgery 
and radiotherapy for patients in whom 
progressive disease has a high impact 
on their daily lives and routines.

•	BRAF	inhibitors	in	melanoma	
treatment. The Melanoma and Skin 
Service has been involved in trials of 
this medication — a highly promising 
agent to combat melanoma in its more 
advanced stages. This work provides 
the strongest light yet for patients with 
progressive disease, and we continue 
to be involved in first-line trials of this 
agent (see Clinical Trials Unit). 

•	Given	our	specialised	nature,	the	
radiotherapy team has been able to 
produce an excellent piece of work 
regarding Merkel Cell Carcinoma with 
over 25 years of experience of this 
cancer at Peter Mac. This is a rare but 
highly aggressive skin cancer and our 
experience here is one of the largest in 
the world.

•	A	randomised	clinical	trial	of	surgery	
versus surgery plus adjuvant 
radiotherapy for regional control in 
patients with completely resected 
macroscopic nodal metastatic 
melanoma. This ANZMTG/TROG trial is 
investigating the effects of radiotherapy 
on rate of regional recurrence, survival, 
morbidity and quality of life in patients 
treated for spread of their melanoma 
to the regional lymph glands. 
Although the study is still in follow-
up with survival analysis planned at 
approximately three years, preliminary 
results indicate that adjuvant 
radiotherapy improved regional control 
in melanoma patients.

•	Mr	Felix	Behan	and	the	plastic	and	
reconstructive team have continued 
to educate widely around the country 
and internationally on the keystone flap 
method of closing the often disfiguring 
wounds resulting from cancer removal. 
This work is widely published and 
being taken up in centres around the 
world.

For more information on related 
research, see:

– Clinical Trial Unit (pg 103)

– Transational Research (pg 51)

Chair: Assoc. Prof. David Speakman
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The Paediatrics and Late Effects 
Service is contributing to developments 
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.

The main research focus in the 
paediatric service is to participate in 
international cooperative group studies. 

RESEARCH DIRECTIONS

In Paediatrics and 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 projects 
include music therapy, information books 
and video creation.

A key research activity is our 
participation 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. 

The SJMB03 study has seen progress 
made in the treatment of patients with 
newly diagnosed childhood brain 
tumours known as medulloblastoma, 
supratentorial primitive neuroectodermal 
tumour (PNET), or atypical teratoid 
rhabdoid tumour (ATRT). The ongoing 
study is investigating the genetic 
makeup of tumours related to treatment 
outcomes and cognitive effects of 
treatments.

Paediatrics and Late Effects Service

Chair: Dr Greg Wheeler
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Sarcoma Service

The Sarcoma Service provides access 
to leading treatments through an 
active clinical trials program, and 
supports basic and translational 
research programs in osteosarcoma 
and liposarcoma, and adolescent and 
young adult cancer.

RESEARCH FOCUS

•	Molecular	mechanisms	for	regulating	
the growth and progression of 
sarcoma.

•	The	efficacy	of	DZ-13	dnazyme	for	
targeting sarcoma – an in vivo and in 
vitro model.

•	Developing	a	novel	deliver	system	
for anti-sarcoma therapy based on 
nanotechnology.

•	The	importance	of	PEDF	in	
preventing growth and metastasis in 
osteosarcoma.

•	Developing	a	new	in	vivo	model	of	
chondrosarcoma.

•	The	molecular	switches	that	propel	
bone and soft tissue cells down 
the pathway of cancer formation — 
specifically the identification and 
characterisation of a novel tumour 
suppressor gene in osteosarcoma, 
Wif1 (see Sarcoma Genetics and 
Genomics).

RESEARCH DIRECTIONS

The Rainbows for Kate International 
Sarcoma Kindred Study.

Sarcomas are uncommon cancers 
that disproportionately affect young 
people with a high mortality and 
significant morbidity. The Rainbows for 
Kate International Sarcoma Kindred 
Study (ISKS) is creating a resource to 
investigate the familial aspects of adult-
onset sarcoma. After twelve months, we 
have 255 fully consented participants 
across four states, above the projected 
rate, and we expect to meet the national 
target of 600 index cases within three 
years.  

Early data confirm powerful underlying 
genetic factors present in families with 
sarcoma. Preliminary analyses of the 
pedigree information from the first 92 
families has shown 40 families with a 
family history of cancer (28 Li-Fraumeni 
like families, 1 Li Fraumeni Syndrome 
family, 1 BRCA family and 10 families not 
conforming to any previously described 
familial cancer syndrome).  Initial 
germline testing on the index cases 
showed a 1200-fold increased incidence 
of clinically significant p53 mutations. 
We are currently trying to identify a novel 
high-penetrance gene by whole exome 
capture, in a high risk family without 

known mutations. In the coming years 
the ISKS resource will be invaluable in 
elucidating these factors and improving 
outcomes for those families affected by 
sarcoma. 

The Australian Sarcoma Study 
Group (ASSG).  
We have taken a national leadership 
role in the ASSG, a national cooperative 
aiming to facilitate access to leading 
treatments through translational and 
clinical research. The group’s chief aim 
is to develop and coordinate cohesive 
clinical trials and basic research while 
still focusing on community education 
and patient advocacy of sarcomas. 
In the last twelve months, Peter Mac 
has recorded over 250 patients on 
the national sarcoma-specific clinical 
database.

Sunitinib and radiotherapy in soft-
tissue sarcomas.  
This ongoing program is based upon 
the observation that many sarcomas are 
hypoxic, that radiotherapy is mitigated 
in the presence of hypoxia and the 
development of novel therapies targeting 
tumour vasculature. To date we have 
enrolled six patients of a total of 26. We 
are aiming to see whether the effects 
of radiotherapy can be enhanced by 
adding in an oral antiangiogenic agent.

For more information on related 
research, see:

– Sarcoma Genetics and Genomics 
laboratory (pg 28) 

Chair: Prof. Peter Choong
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The Uro-oncology Service is a multi-
disciplinary clinical unit offering 
treatment for all forms of uro-oncology 
malignancies. Our service offers tertiary 
care including all forms of surgical 
management, radiation oncology 
techniques and systemic therapy. We 
have links to co-operative research 
groups and laboratory based research. 
Our service is also involved in a number 
of supportive care programs and 
patients are offered coordinated care.

RESEARCH FOCUS

•	Multi-disciplinary	care.

•	Nursing	interventions	and	supportive	
care.

•	Image	guided	and	adaptive	
radiotherapy.

•	Testicular	cancer.

•	Prostate,	bladder	and	renal	cancer.

RESEARCH DIRECTIONS

We continue our commitment to clinical 
research with a particular focus on 
prostate cancer, and an increasingly 
strong focus on technical research in 
image guided and adaptive radiotherapy 
for urological malignancies, such a 
prostate and bladder cancers. Other 
work includes supportive care and 
psychological research with increasing 
links to supportive care and psychiatry; 
and technical surgical innovations with 
increasing use of laparoscopic surgery. 
Various research studies and clinical 
trials are active, predominantly in the 
areas of prostate, bladder and renal 
tumours, including:

•	Exploration	of	the	relationship	between	
in vivo molecular imaging, cellular 
response and therapeutic outcome in 
irradiated prostate cancer. This project 
brings together unique data from our 
excellence in imaging, biology, external 
beam radiation and brachytherapy 
fields to provide new insights into how 
to optimally treat prostate cancer with 
radiation.

•	Investigation	of	the	use	of	the	online	
adaptive radiotherapy technique. On a 
daily basis trained staff can match the 
radiation fields to the bladder position 
and size using a type of CT scan. 
Potential benefits are better cancer 
coverage with improved cancer control 
and less normal tissue irradiation. This 
study will determine if the technique 

will work across multiple Australian 
centres.

•	The	translation	of	clinical	and	
functional imaging data to 
brachytherapy treatment optimisation 
for prostate cancer. The project will 
develop an adaptation of an already 
highly effective treatment for prostate 
cancer which involves implantation of 
approximately 100 radioactive seeds. 
The project will use mathematical 
modelling and functional imaging 
data to develop a unique method of 
describing the optimal placement of 
the radioactive seeds to target high 
risk regions of the prostate with high 
doses of radiation with the remaining 
prostate receiving just sufficient 
radiation dose to treat low risk areas. 
The aim is to minimise side effects 
from the treatment while maintaining 
high rates of tumour control.

For more information on related 
research, see:

– Radiation Oncology and Cancer 
Imaging (pg 67) 

 

Uro-oncology Service

Chair: Dr Farshad Foroudi
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Platform technologies

‘ As a uni student, I had no idea I would end up at the leading edge of 
cancer research. But now I can’t see myself doing anything else.’
Carrie Donohoe, Research Nurse, Clinical Trials Unit

Carrie Donohoe 
Research Nurse 
Clinical Trials Unit

After starting her career in Sydney, Carrie Donohoe 
moved to Melbourne four years ago, attracted to Peter 
Mac as a name synonymous with leading cancer 
treatment and research. Carrie has worked in many 
areas of cancer treatment, including haematology, 
surgical oncology, chemotherapy and radiation 
oncology. Now in Peter Mac’s Clinical Trials Unit, she 
thrives on the intimacy and compassion that comes  
with closely caring for a small group of patients.
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Platform technologies

Core platforms are the backbone of research, providing 
the expertise and resources needed to facilitate research 
and identify, import and develop new technologies.
An extensive enabling base of platform 
technologies completes the research 
structure that underpins our nationally 
and internationally recognised research 
program. From coordination of clinical 
trials, and review of ethical procedures 
through to the development of new 
technologies, our core research 
platforms are led by experienced 
specialists and supported by highly 
trained teams who help drive our key 
scientific directions and strategic focus.  

Ethical Conduct of Research 
Mr Jeremy Kenner

Centre for Biostatistics & Clinical 
Trials 
Assoc. Prof. Dina Neiger

Clinical Trials Unit 
Shannon Uren

Functional Genomics facility 
Dr Kaylene Simpson

Molecular Genomics facility 
Vikki Marshall

Bioinformatics facility 
Dr Gian Sberna

Flow Cytometry facility 
Ralph Rossi

Microscopy facility 
Sarah Ellis

Media and Laboratory Services 
Lara Sekhon

Tissue Bank facility 
Sam Cauberg
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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 Peter Mac, 
the committee generates policies, which 
the board may adopt, and provides 
advice on institutional policy and other 
issues as requested by the board of 
directors or the executive. It is also 
engaged in educational programming 
for Peter Mac staff and the public, and 
is available as a forum for discussion of 
ethical matters with staff.

The Ethic’s Committee’s 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.

•Consider	and	monitor	ethical	issues	
related to the conduct of research 
projects approved by the committee.

•	Consider	and	monitor	ethical	issues	
related to patient care.

•	Establish,	maintain	and	monitor	
necessary sub-committees and 
administrative processes for the 
review of matters submitted for the 
committee’s consideration.

•Consider	issues	referred	by	the	board	
of directors and, where appropriate, 
provide advice to the board, 
especially on policy issues with ethical 
implications.

•	Provide	a	forum	in	which	staff,	patient	
and carer concerns regarding ethical 
issues in research can be considered 
and investigated.

•	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

•	principle	of	respect	for	people	
(requiring informed consent)

•	principle	of	beneficence	(requiring	
researchers to act in accordance with 
research participants’ welfare)

•	principle	that	the	dignity	of	research	
participants takes precedence over 
any benefits to knowledge that might 
accrue from research

•	principle	that	there	should	be	a	fair	
distribution of the benefits and burdens 
of research

•	principle	that	the	risks	to	a	research	
participant should be in proportion to 
the benefits.

COMMITTEE MEMBERSHIP, PROJECT 
REVIEW AND OTHER MATTERS 

The membership of the Ethics 
Committee as at December 2009 was:

Board members: Prof Peter Sheldrake.
(Chair)

Community members: Ms Anne 
Holmes (lay woman), Dr Kate Jones, 
Ms Catharine McKean, Dr Grant Moss 
(lay man), Ms Mary Rydberg, Mr Tyson 
Wodak (lawyer).

Peter Mac staff: Mr Shane Ryan 
(Manager, Surgical Oncology), 
Helen McCallum (Senior Pastoral 
Carer), Assoc. Prof David Ritchie 
(clinician, Division of Services, Medical 
representative and Chair, Clinical 
Research Committee), Ms Tessa Jones 
(Allied Health representative), Assoc. 
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 are 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 2009, the Ethics Committee 
considered 78 applications for new 
research after preliminary approval 
by the Clinical Research Committee, 
the Tissue Research Management 
Committee or via the Mutual Acceptance 
Program or Recognised Prior Review 
Scheme. The Ethics Committee 
approved all of these research projects, 
however, most of the projects were 
approved subject to the submission of 
a response to requested changes or 
queries by the committee. No projects 
were rejected outright by the committee 
in 2009.

Of the research projects formally 
approved by the committee during 2009, 
43 were clinical trials, 14 were other 
clinical research projects (including 
non-clinical trial supportive care research 
projects), nine were laboratory research 
projects, and 12 were other categories of 
research projects.

Of the clinical trials submitted for 
consideration, approximately half are 
commercially sponsored, one quarter 
sponsored by a cooperative research 
group and one quarter investigator-
initiated and sponsored by Peter Mac.

The committee welcomed the diversity 
of the research presented to it for 
consideration.

The committee also considered and 
approved 87 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 

Ethical conduct of research
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insufficient recruitment, the expansion 
of a participant group to include other 
disease categories, and additional 
tests related to the original project 
plan. In addition, a number of other 
amendments to previously approved 
projects were approved administratively 
or by executive process.

During 2009, the Expedited Review 
Committee considered 62 proposals, 
of which 34 would otherwise have been 
reviewed by the full Ethics Committee. 
All of these projects were approved.

Education 
The Ethics Committee held one in-
service training program for research 
and clinical staff on ethical issues during 
2009	entitled	‘Ethical	Review	&	Research	
Governance: Changes at Peter Mac, in 
Victoria and Nationally’.

As part of their own further education, 
members of the Ethics Committee 
attended several external seminars on 
health care, research and/or ethics.

Collaborative relationships 
During 2009, 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 organisations, 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 also continued to extend 
the principle of mutual recognition to 
include a program unique to Peter Mac 
entitled ‘Recognised Prior Review’, 
developed in 2007, 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 multi-centre cancer 
research and is another step in the 
direction of more expeditious review of 
research in Australia.

In December 2009, the Ethics 
Committee began reviewing eligible 
projects submitted to Victoria’s new 
streamlined ethical review system; 
we are one of six committee’s that 
will review multi-centre clinical trials in 
Victoria.

Policy issues 
Policies, guidelines and other initiatives 
were considered, adopted or revised by 
the Ethics Committee. These matters 
included committee processes, safety 
reporting, use of patient data, and 
research involving human tissue.

ETHICAL CONDUCT OF ANIMAL 
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, 
Peter Mac’s Animal Ethics Committee 
(AEC) takes an important role in 
overseeing the 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’:

– replacement of animals with other 
methods.

– reduction in the number of animals 
used.

– 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 and/or distress. 

For further information, visit: 
www.nhmrc.gov.au/guidelines/ 
animal_guidelines.htm.

Mr Jeremy Kenner 
Advisor, Ethics and Research Governance
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The Centre for Biostatistics and 
Clinical Trials (BaCT) is a leading 
Australian coordination centre for 
clinical trials in oncology, providing a 
full range of services to clinical trials 
and other clinical research projects, 
including assistance with protocol 
development, study design, database 
design, randomisation and registration 
services, management of data, central 
trial coordination, statistical analysis, 
interpretation and reporting of data.

Through a continuing commitment to 
high quality research, BaCT contributes 
to improved outcomes for patients 
currently participating in specific 
clinical trials as well as for cancer 
patients in the future.

The centre is home to the Operations 
Office of the Australasian Leukaemia 
and Lymphoma Group (ALLG) – 
Australasia’s leading clinical trials 
and translational research group in 
haematological malignancies.

RESEARCH FOCUS

BaCT is involved in all phases of clinical 
trials as well as specialist diagnostic 
trials and treatment planning studies with 
a research focus on:

•	Provision	of	high	quality	biostatistical	
and data management support to 
cooperative oncology groups and 
researchers at Peter Mac.

•	Collaboration	in	clinical	trials,	including	
phase I trials, translational research 
programs and supportive care.

•	Biostatistical	and	clinical	trial	
methodological research.

BaCT trial staff have specific 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’s trial centre supports 
approximately 100 phase I to III trials 
involving over 5,500 patients.

Trial centre statisticians undertake 
research into statistical methods 
applicable to clinical trials and the 
analysis of medical data, as required by 
clinical projects.

RESEARCH DIRECTIONS

•	BaCT	successfully	applied	for	Cancer	
Australia funding support of clinical 
research trial development services 
to the ASSG from 1 July to 30 June 
as part of the Cancer Clinical Trials 
Development Unit (CTDU). Established 
in July 2008, CTDU is a collaboration 
between the NHMRC Clinical Trials 
Centre and BaCT, providing expert 
advice, support and trial development 
services for the newly established 
multi-site, collaborative national cancer 
clinical trials groups.

•	The	trial	centre	is	piloting,	for	the	first	
time, an electronic clinical research 
web-based randomisation and 
registration system, and an electronic 
clinical research case record form 
system (eCRF). Expected benefits 
from using web-based electronic 
capture systems include reduced time 
lines achieved by more efficient data 
capture, and the system’s adaptability 
and flexibility. Managing paper based 
systems takes considerable time 
and physical space, whereas with a 
web-based system the data is entered 
on-line, especially useful for multi-
site international trials. A web-based 
system also allows better access for 
investigators, based at different sites, 
for trial monitoring and status updates.

•	BaCT	staff	are	collaborating	in	the	
international phase III head and 
neck trial (HEADSTART) with Assoc. 
Prof. Danny Rischin and Prof. Lester 
Peters as principal investigators, 
demonstrating the critical importance 
of radiotherapy quality on the outcome 
of chemoradiotherapy in head and 
neck cancer.

For more information on related 
research, see:

– Haematology Service (pg 89)

– Head and Neck Service (pg 90) 

– Sarcoma Service (pg 94)

For more information on the Centre for 
Biostatistics and Clinical Trials, visit:

www.petermac.org/
CentreforBiostatisticsandClinicalTrials 

Director: Assoc. Prof. Dina Neiger

Centre for Biostatistics and Clinical Trials (BaCT)
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Under the auspices of the Cancer 
Medicine Division, Peter Mac’s Clinical 
Trials Unit (CTU) is involved in the 
coordination and management of 
clinical trials, providing a key service to 
both internal and external bodies.

With a focus on phase I, II and III trials 
and the provision of ongoing education 
and support to clinician investigators 
and trial participants and their carers, 
we are the largest single oncology 
clinical trials unit in Victoria. 

RESEARCH FOCUS

Our clinical research program 
covers prevention, diagnosis and 
management, and extends from early to 
advanced stages of disease. Including 
investigations of novel treatments or 
new approaches in medical oncology, 
haematology, radiation oncology and 
surgery, the end goal of all our work is 
improved outcomes for our patients.

RESEARCH DIRECTIONS

In 2009, the CTU was involved in over 
180 active clinical trials, including:

•	Playing	a	key	role	in	the	development	
of PLX4032/ RO5185426 a BRAF 
inhibitor molecule in melanoma from 
phase I to phase III. Peter Mac staff 
developed sophisticated molecular 
screening tests to identify patients 
with mutations in the BRAF gene 
that allowed Peter Mac to join with 
cancer centres in the USA to lead the 
development of a new class of anti-
cancer treatment that has established 
a new way of treating melanoma.

•	Phase	II	study	of	Denosumab	in	
subjects with giant cell tumour of 
bones. Giant cell tumour (GCT) 
is a primary destructive tumour of 
bone, rich in osteoclast-like giant 
cells. RANK ligand, a key mediator 
of osteoclast formation, appears 
critical to the genesis of GCT. We led 
a study investigating the therapeutic 
effect of denosumab, a fully human 
monoclonal antibody against RANKL, 
in subjects with GCT. In this single-arm, 
proof-of-concept study, 37 subjects 
with recurrent or unresectable GCT 
were treated with subcutaneous 
denosumab monthly, with loading 
doses on days eight and 15 of month 
one. Eighty-six percent of evaluable 
subjects had a tumour response, 
with significant clinical benefit in most 
patients. No treatment related serious 
adverse events were reported. These 
data, published this year in Lancet 
Oncology, suggest that denosumab 
may have useful clinical activity in 
patients with GCT.

•	Phase	I	studies	in	Thalaza,	ABT263	
&	NPI-0052.	ABT-263	is	an	exciting	
new oral medication that switches 
off inappropriate survival signals 
in malignant cells. It has been well 
tolerated with encouraging results 

particularly in chronic lymphocytic 
leukaemia. Peter Mac was one of 
the first centres worldwide to trial this 
agent which is now being tested in 
combination with other conventional 
treatments.  

•	A	pilot	study	–	LITTVAC	in	multiple	
myeloma: The LITVacc study is unique 
in its approach to treating patients 
with an incurable malignancy of the 
blood called multiple myeloma. We are 
attempting to harness the power of the 
immune system to eradicate cancers 
cells by:

–  Using a novel drug, Lenalidomide, that 
kills myeloma cells and stimulates the 
immune system. 

–  Reducing the amount of drug like 
steroids that we use that damp down 
the immune system. 

–  Stimulating the immune system with a 
vaccine made from the patients’ own 
cancer cells and specialised immune 
cells that prime the immune system. 
These cells are delivered after bone 
marrow transplant when the immune 
system may be able to have the best 
response to the vaccine the vaccine. 

–   The lenalidomide is continued after 
transplant to boost the vaccine and 
continue to kill the myeloma cells  
that are left.

With 19 of the 22 patients enrolled 
in the first part of the study, we 
have seen a very high proportion of 
patients achieve excellent, very deep, 
responses. The immune investigations 
are generating some very new findings 
that we are using to design further 
therapies for patients. The LITVacc 
study will be extended to a total of 42 
patients to look at the effects of higher 
doses of lenalidomide and no steroid 
on the myeloma and the immune 
system, so that we can choose the 
best combination for future studies.

For more information on related 
research, see:

– Haematology Service (pg 89)

– Melanoma and Skin Service (pg 92) 

– Sarcoma Service (pg 94) 

For more information on the Clinical 
Trials Unit, visit:

www.petermac.org/Research/
ClinicalTrials

Clinical Trials Unit

Manager: Shannon Uren



Peter MacCallum Cancer Centre – Research Report 2009

The Functional Genomics facility 
provides cutting edge, high-end 
technology infrastructure and expertise 
to enable researchers to analyse gene 
function using high throughput RNA 
interference approaches.

OVERVIEW

The Functional Genomics facility houses 
the Victorian Centre for Functional 
Genomics and the Australian Cancer 
Research Foundation Victorian Centre 
for Functional Genomics in Cancer.  The 
facility offers unprecedented access to 
evaluate the function of all the genes 
in the human and mouse genomes by 
using gene knockdown technology.  
The ability to assess the function of 
each gene in the human genome will 
allow researchers to discover genes 
that play critical roles in disease states, 
such as cancer.  Open to medical 
researchers Australia-wide, we provide 
expertise in the use of high throughput 
technologies and unparalleled access to 
RNAi interference reagents and imaging 
technology.  

The Functional Genomics facility enables 
researchers to perform unbiased gene 
discovery experiments using RNA 
interference that would otherwise be 
impossible to do in a regular laboratory. 
The application of this technology is 
limited only to the imagination of the 
researcher and, as such, the facility 
is dedicated to assisting researchers 
meet their goals. Our team provides 
critical advice on experimental design, 
assay development, high throughput 
workflows, ongoing instrument training 
and support and bioinformatics analysis 
of data. 

The facility currently operates two main 
platforms;

1)  A lentiviral-based short hairpin 
microRNAi (shRNAmir) strategy, 
enabling the shRNA sequences to 
be delivered to human cell lines and 
primary cells using a viral infectivity 
approach.  Such an approach 
allows for short or long term gene 
knockdown.

2)  Synthetic siRNAs (short interfering) 
in the form of SMARTpool reagents 
(4 sequences targeting 1 gene in a 
single well) are transiently transfected 
into cell lines and analysed 72-96 
hours later.  The functional effects 
of gene knockdown are evaluated 
at the cellular level using high 
throughput microscopy or by using a 
fluorescence plate reader for overall 
measurement of cell survival or 

reporter gene expression.  Following 
the primary screen, validation libraries 
comprising the individual SMARTpool 
sequences arrayed in single wells are 
then interrogated to create a subset 
of gene ‘hits’ that are high confidence 
and suitable for more detailed 
biochemical and molecular analysis.

The high-end instruments that we house, 
all of which are fully automated and bar

code reader enabled, include:

•	Cellomics	ArrayScan	VTi	microscope

•		BioTek	406	for	liquid	handling	and	cell	
dispensing

•		BioTek	Synergy	4	plate	reader	
which has a filter housing and a 
monochromator, kinetic assay option, 
luciferase reading and low volume 
DNA quantitation

•		Calliper	ALH3000	liquid	handling	
robot for library management and 
transfection

•	Liconics	220	tower	incubator

•		Velocity	11	Plate	Loc	automated	plate	
sealer.

Over the course of this year, the 
Functional Genomics facility moved into 
newly renovated laboratory space and 
all the high-end technology infrastructure 
required to manage the siRNA resource 
and analyse the cell biological outcomes 
was purchased, installed and staff were 
trained in their use.  The first human 
whole genome siRNA screen was 
initiated. 

For more information on the Functional 
Genomics facility, visit:

www.petermac.org/
Research/ACRFCentrefor 
FunctionalGenomicsinCancer

Head: Dr Kaylene Simpson

Functional Genomics facility
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The Molecular Genomics facility at 
Peter Mac provides state-of-the-art 
facilities and expertise in the use of 
next generation sequencing, microarray 
technologies and associated 
instrumentation to facilitate genetic/
genomics related cancer research.

OVERVIEW

Next generation sequencing is a 
revolutionary genomics platform that has 
a number of applications including DNA 
resequencing, transcriptional profiling 
and epigenomics. The sequencing core 
offers PCR clean laboratory space and 
access to all reagents and equipment 
required for library preparation, while the 
sequencing process itself is based on a 
fee-for-service model. Alternatively, users 
have a full service option, starting with 
submission of nucleic acids taken right 
through to data output.

The microarray laboratory also provides 
access to necessary microarray 
instrumentation as well as complete 
Affymetrix microarray services to both 
internal and external researchers. 
The facility is committed to protocol 
development, provision of reagents for 
new methodologies and is continuously 
surveying the genomics technology 
arena for new genomics related 
technologies, tools and products, 
facilitating their introduction in to Peter 
Mac to ensure our research remains 
internationally competitive. 

The Molecular Genomics Facility 
principally offers access to the Illumina 
GAIIx sequencing platform, and 
Affymetrix microarray platform but also 
supports other microarray platforms 
including Agilent.

The installation and running of the 
Illumina GAIIx sequencer was the 
highlight of the facility’s activities 
for 2009. Installation was complete 
in August and the machine was 
immediately put to use for several 
genomics projects. A significant amount 
of development work was invested in 
the facility, especially in developing a 
LIMS system for the next generation 

sequencing, enabling better analysis 
processes and data handling. A 
principal application for the sequencing 
instrument was targeted resequencing 
from cancer samples. 

One large project funded by the 
Peter MacCallum Cancer Foundation 
involved collaboration of more than ten 
laboratories with the aim to sequence 
250 cancers across more than 500 
genes of interest. A substantial amount 
of development work (supported by 
the Molecular Genomics Facility) was 
undertaken in late-2009 to enable this 
project and others to be successful. 
Other notable research projects 
included: a VBCRC funded project 
from the VBCRC Cancer Genetics 
laboratory focusing on a genome-wide 
screen for mutations predisposing 
to breast cancer in kConFab family 
cohorts, a study searching for novel 
cancer genes in ovarian cancer (VBCRC 
Cancer Genetics laboratory) and a 
project focusing on the mapping of 
the ribosomal transcription factor UBF 
in mouse fibroblasts (Growth Control 
laboratory).

More than 1,000 Affymetrix microarrays 
were processed through the facility in 
2009, with completion of several studies 
including a large pharmacogenomics 
study in ovarian cancer as part of the 
Pfizer genomics program. Demand 
for microarrays remains strong with 
an increase in interest from external 
providers following advertising of the 
facility through the Victorian Platform 
Technologies Network (VPTN).

For more information on related 
research, see:

– Cancer Genomics program (pg 25)

– Cancer Therapeutics program (pg 56)

– Growth Control and Differentiation 
program (pg 33) 

For more information on the Molecular 
Genomics facility, visit:

www.petermac.org/Research/Microarray 
andNextGenerationDNASequencing

Molecular Genomics facility

Research Assistants: Aidan Flynn and Tim Holloway

Image courtesy of the Bio21 Cluster
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The Bioinformatics core facility provides 
statistical and computational support 
for the analysis of high-throughput 
biological data including, but not limited 
to, DNA microarray and next-generation 
sequencing data.

OVERVIEW

The Bioinformatics core facility at 
Peter Mac provides statistical and 
computational support for researchers 
to analyse and interpret the results of 
their biological data, including gene 
expression and genotyping microarray 
data, next-generation sequencing data 
and high throughput siRNA screening 
data. The analysts in the Bioinformatics 
core at Peter Mac work closely with 
experimental scientists and clinicians to 
ensure the biological assumptions and 
subsequent translational relevance of 
their studies are fully considered when 
building or selecting an appropriate 
analysis model.

A next-generation sequencer (Illumina 
GAIIx) was acquired by the Peter Mac 
Cancer Research Division in 2009, 
generating a massive amount of data 
that requires advanced bioinformatics 
analysis. The Bioinformatics core has 
subsequently put a major focus on 
meeting the sharp rise in the demand 
for bioinformatics support by recruiting 
additional personnel, expanding 
computational capacity and establishing 
strategic collaborations with external 
bioinformatics and high performance 
computing groups.

The core also provides and maintains 
computer workstations with commercial 
and open source bioinformatics 
specialty software. Workshops are 
regularly held by core staff for training 
in the use of bioinformatics software 
packages. The use of these workstations 
and bioinformatics consulting services 
are cost recovered.

For more information on the 
Bioinformatics facility, visit:

www.petermac.org/Research/
Bioinformatics

Head: Dr Gian Sberna

Bioinformatics facility

Jason Li, Bioinformatician; 
Image courtesy of the Bio21 Cluster
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The Flow Cytometry and Cell Sorting 
facility 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.

OVERVIEW

The aim of the Flow Cytometry and Cell 
Sorting facility is to give researchers 
access to and offer support with, 
modern cytometric technologies, 
enabling them to conduct their work. The 
core provides professional consultation 
and technical assistance with 
samples, appropriate instrumentation, 
data analysis capabilities, and data 
interpretation.

The major areas of support are:

•	sorting	samples	that	are	brought	to	the	
facility 

•	technical	assistance	with	protocols	

•	advice	on	instrumentation	

•	data	interpretation	

•	education,	tutorials.	

Capabilities and activities  
This facility is heavily used by most Peter 
Mac Cancer Research staff . The type 
of work ranges from simple screening 
and sorting of transfected cells, complex 
multiparameter analysis and sorting, and 
cell function assays. There is a strong 
demand for sorting with an emphasis on 
low frequency populations. Education 
and training are viewed as an important 
component of the facility and tutorials 
and one-to-one advice are provided on  
a regular basis. 

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, and 
Peter Mac’s  Flow Cytometry and Cell 
Sorting Core is well-positioned to do this. 

This facility incorporates seven 
instruments: three cell sorters (two 
Vantage SE Divas, and an Aria2 Sorp 
model), an LSR2, two Canto2s and an 
Automacs magnetic cell separator. 

Both of the Diva sorters have been 
configured to have maximum flexibility 
in the scope of work that they can 
perform. The Aria2 is a special order 
product that has a maximum capability 
of 17 parameter aquisition; additionally 
it can perform high speed sorting, large 
particle sorting and has a FSC PMT 
detection option that allows detection of 
microparticles. The LSR2, is capable of 
more complex analysis and includes a 
plate reader,  while the other analysers 
conduct simpler work. The Automacs 
Magnetic cell separator (Miltenyi 
Biotech, Germany) is an adjunct to the 
other sorters. This instrument allows 
the separation of magnetically labelled 
cells. This technology is ideal for quick 
separations where very high purity is not 
required.

For more information on the Flow 
Cytometry facility, visit:

www.petermac.org/Research/
FlowCytometry

Flow Cytometry facility

Head: Ralph Rossi
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Microscopy facility

The Microscopy facility provides 
sophisticated microscopy equipment 
and software supported by technical 
expertise, facilitating research integral 
to a wide range of cancer research 
projects.

We are recognised as a world-class 
facility encompassing all aspects 
of biological optical and electron 
microscopy.

OVERVIEW

The aim of the Microscopy facility is 
two-fold: to provide researchers with 
a dedicated research histology facility, 
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 Peter Mac researchers have access 
to the latest technology.

The microscopy core houses 
microscopes and equipment to facilitate 
a wide range of cancer research 
projects, including four confocal laser 
scanning microscopes, six wide-field 
microscopes, a transmission electron 
microscope (TEM), a laser capture 
microscope, and digital recording and 
analytical software for each microscope. 

Three of the microscopes, two confocal 
and one wide-field, are dedicated to 
the capture of live cell data through 
the addition of gas-controlled, heated 
environmental chambers, motorised 
stages, and specialist objectives. A 
complete array of ancillary equipment 
required for the processing of tissues 
and cells for both optical and electron 
microscopy is also provided; for 
histology work this includes a tissue 
processor, embedding centre, 
auto-stainer, coverslipper, rotary 
microtomes, and immunostainer. For 
EM, this includes high pressure freezer, 
ultramicrotomes with cryoattachments, 
freeze substitution system, and 
immunostainer for electron microscopy 
grids.

In 2009 we commissioned a new 
Spinning Disc confocal microscope 
and trained researchers in its use. The 
Spinning Disc confocal complements 
our current suite of live cell microscopes, 
which are designed to image live cells 
over long periods of time. The Spinning 
Disc confocal is specialised to capture 

rapidly occurring events and deliver 
minimal phototoxicity to the cells, 
keeping them alive for longer periods 
than other imaging modalities. Various 
aspects of cellular physiology can be 
imaged including cell-cell interactions, 
cell death, cell division, and protein 
trafficking within cells. 

Microscopy core personnel evaluated 
several large microscopes including 
the Olympus FV10i and FSX100, which 
are automated confocal and wide-field 
microscopes, developed for ease of use, 
and participated in the unveiling of two 
high-end microscopes, the Leica Super 
Zoom confocal and the Supercontinuum 
confocal. We also evaluated the Nuance 
spectral imaging wide-field microscope, 
and the Operetta High Content 
screening microscope.

The excellence of the microscopy core 
is well-known throughout Australia, 
resulting in extensive collaborations 
between Peter Mac and leading medical 
research institutes 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. 

For more information on the Microscopy 
facility, visit:

www.petermac.org/Research/
Microscopy

Head: Sarah Ellis
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The Media and Laboratory Services 
facility provides an essential service to 
Cancer Research, serving the needs 
of Peter Mac laboratory researchers by 
supplying high quality liquid and solid 
media and sterile laboratory ware in a 
cost efficient manner under strict quality 
control.

OVERVIEW

The Media and Laboratory Services 
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 Cancer 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 Cancer Research liquids and 
retrovirus linen and maintains the x-ray 
developer and water ultra filtration unit.

Laboratory Services provides a 
convenient and consistent system of 
cleaning, dry heat and steam sterilising 
and returning of reusable laboratory 
items to Cancer Research across 
all laboratories and to the Pathology 
Department. 

For more information on Media and 
Laboratory Services, visit:

www.petermac.org/Research/
MediaandLaboratoryServices 

Media and Laboratory Services

Head: Lara Sekhon



Peter MacCallum Cancer Centre – Research Report 2009

The Tissue Bank at Peter Mac is a core 
facility and a consortium member of the 
Victorian Cancer Biobank.  It provides 
researchers with high quality, ethically 
collected human tissue.

OVERVIEW

As a member of the Victorian Cancer 
Biobank, the Tissue Bank Core Facility 
offers researchers centralised access to 
a broad collection of ethically collected 
human tissue and blood derivatives from 
more than 15,000 donors. 11,000 of 
these are housed at Peter Mac.  

Donor’s consent for their biospecimens 
to be used in future research. Consent 
to access medical record information is 
also obtained.  This enables the tissue 
bank core to provide up to ten years 
clinical follow-up data on individual 
specimens. 

The ability to provide clinical outcome 
data along with the breadth of collection 
across ten of the eleven main tumour 
streams (including rare tumour types) 
sets this bank apart from other tissue 
banks across Australia.

This core also supports clinical trial 
activity and project specific requests. 
Since it’s establishment in 1998, it has 
supported some 81 research projects 
and 26 clinical trials. 

Peter Mac’s collaboration with the 
Victorian Cancer Biobank has been 
further strengthened this year with 
researcher enquiries and invoicing being 
managed centrally at the Cancer Council 
Victoria.

Researchers make one single 
application to the Victorian Cancer 
Biobank to access specimens held in 
tissue banks at Melbourne Health, Austin 
Health, Southern Health and Peter Mac.

As part of this collaboration Peter Mac 
Tissue Bank has received significant 
support from the Victorian Cancer 
Biobank.  This has included the 
purchase of a pathology digital imaging 
system, Aperio.  This system has been 
utilised to offer researchers a digital slide 
scanning service.  Scanned images can 
then be viewed, analysed, shared and 
archived across multiple sites.

The Biobank resource of readily available 
tissue has been crucial for researchers 
securing major research grants from 
bodies such as National Health and 
Medical Research Council (NHMRC) 
and international funding agencies such 
as US Department of Defence.

For further information on the Victorian 
Cancer Biobank please visit www.
viccancerbiobank.org.au

For more information on the Tissue Bank 
facility, visit:

www.petermac.org/Research/
TissueBankCore

Tissue Bank facility

Head: Sam Cauberg
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Platform technologies – personnel 

ETHICAL CONDUCT OF RESEARCH

Advisor, Ethics and Research 
Governance 
Jeremy Kenner

Ethics Coordinator 
Dr Megan Brooks

Secretary/Administration Assistant 
Jyoti Sarna - Jan - Nov 2009

CENTRE FOR BIOSTATISTICS AND 
CLINICAL TRIALS

Director 
Assoc. Prof. Dina Neiger

Clinical Trials Program Manager 
Marianne Hundling

Business Manager 
Graeme Bird

Biostatisticians 
Marnie Collins 
Gaelle Dutu 
Assoc. Prof. Richard Fisher 
Emma Link 
Alvin Milner 
Alan Herschtal  
Yamna Taouk 

IT 
Jenny Beresford  
Linas Silva 

Trial Centre Data Managers 
Ruth Columbus  
Linda Cowan  
Joanne Dean  
Juliana Di Iulio  
Lauren Haswell  
Bereha Khodr  
Narmatha Kuru  
Poppy Kypreos  
Ania Matera  
Bev McClure  
Sarah McInnes  
Teresa Morgan  
Cattram Nguyen  
Christine Russell  
Caroline Sardjono 
Janani Sivasuthan  
Janey Stone  
Marijana Vanevski  
Glen Wiesner 

Administrative Assistants 
Robert Hannah 
Ditas Sioco 
Julie Umek 

Australian Leukaemia & Lymphoma 
Group (ALLG) Operations Office 
David Ridler

Megan Sanders 
Delaine Smith 
Dilu Uduwela

CLINICAL TRIALS UNIT

Unit Manager 
Shannon Uren

Associate Unit Managers 
Allison Lamb 
Di Saward

Research Nurses 
Glenda Burke  
Rio Brooks 
Jill Davison  
Michelle De Bock 
Rebecca Doherty  
Carrie Donohoe  
Michelle Gough  
Karena Hanlon  
Rosetta Hart  
Jo Hawking  
Kate Khamly 
Amanda Marshall  
Sharyn Meadows  
Heike Raunow  
Carmela Rooney  
Sam Ruell 

Study Coordinators 
Deborah Cruickshank 
Lisa Demosthenous 
Sophie Katsabanis 
Katrina Parente 
Kate Richards  
Diane Strong 
Vicki Walcher

Clinical Trials Nurse Specialist  
Camille Lawrence

Administrative Coordinator  
Tenille Gaylard

Trials Assistants  
Jaclyn Bartlett  
Nicole Roylance

Administrative Assistant  
Val Saunders

Data Assistant  
Gens George

Ethics Submission Coordinator 
Nancy D’Arcy 

FUNCTIONAL GENOMICS FACILITY

Head Facility 
Dr Kaylene Simpson 
Research Assistants  
Daniel Thomas
Katrina Gouramanis  
Katrina Falkenberg

MOLECULAR GENOMICS FACILITY

Acting Head 
Dr Gian Sberna 

Facility Specialists 
Tim Holloway  
Aidan Flynn

BIOINFORMATICS FACILITY

Head 
Dr Gian Sberna

Bioinformaticans 
Jason Ellul 
Jason Li 

FLOW CYTOMETRY FACILITY

Head of Flow Cytometry 
Ralph Rossi

Senior Flow Cytometrist 
Viki Milovac

Cytometrist 
Sophie Kotsakidis



MICROSCOPY 

Head 
Sarah Ellis

Research Assistants 
Stephen Asquith 
Basia Pryzbylowski 
Judy Borg 
Claire Tan 
Simon Yoong 
Leah Adolf 
Karin Sedelies 
Matthew Reardon 
Dhanya Menon 
Darlene Deo

MEDIA AND LABORATORY SERVICES 

Head 
Lara Sekhon

Media Kitchen 
Helen Braun 
Menka Kyriakou

Laboratory Services 
Elzbieta Gajewska 
Graham Heffernan 
Menka Kyriakou 
Belinda Whitby 
Emily Breninger 
Suh-Youn Ko

TISSUE BANK FACILITY 

Head 
Samantha Cauberg

Tissue Bank Scientists 
Rhonda Mawal 
Kent Huynh 
Donna Popov 
Lauren Turner 
Paul Pinto Correia 
Jeremy Hoglin 
Amanda Ross 
Leanne Bowes

Resource Enhancement Scientist 
Kylie Scott

Data Manager 
Samara Rosenblum

Platform technologies – personnel 

Image courtesy of Bio21 Cluster
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Education and learning

‘ I was attracted by Peter Mac’s reputation as a holistic cancer centre 
with everyone striving towards one goal. In this supportive and 
collaborative environment I feel I am developing my potential towards 
making a significant contribution to the field of cancer metastasis.’
Nimali Withana, PhD Student, Metastasis Research laboratory

Nimali Withana 
PhD Student 
Metastasis Research laboratory

After completing a Masters degree at the University 
of Auckland in New Zealand, Nimali worked in the 
biotechnology sector before coming to Peter Mac. Her 
PhD research focuses on complex processes involved 
in the spread of breast cancer, a debilitating disease 
progression that currently has limited curative treatments. 
With her colleagues in the Metastasis Research 
laboratory, Nimali is determining mechanisms by which 
primary tumour cells lodge, invade and grow in new 
microenvironments, aiming to identify molecular targets 
for new therapeutic strategies for advanced cancers. 
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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 and clinicians 
involved in research at Peter Mac.

Our Education program has a focus on: 

•	Encouraging	and	training	research	scientists	and	clinician-
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 full-time Education 
and Communications Officer, Dr Caroline Owen, who 
coordinates all aspects of student and staff education and 
career activities across Cancer Research and liaises with 
affiliated universities and research institutes.

Seminar programs  
Symposia and lectures 
Student training program 
Research awards 
Peter Mac Postdoctoral program 
School and public outreach activities 

Encouraging and training research scientists of the future.

Education and learning

Dr Caroline Owen, Education and Communications Officer
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SEMINAR pRoGRAMS

Peter Mac scientists at all levels participate in seminar activities designed to assist their professional development. 

The weekly Research Seminar Series provides opportunities to hear about advances in cancer research at Peter Mac and external 
organisations. Staff and students participate in weekly laboratory meetings and research hub seminars. These seminars provide 
Peter Mac researchers with the opportunity to discuss their research with broad and expert audiences, while also assisting them in 
developing presentation and discussion skills and increasing their breadth of science knowledge and confidence.

2009 POSTGRADUATE SEMINAR SERIES: TOPICS IN CANCER

In 2009, the Topics in Cancer Seminar series for postgraduates continued, providing an opportunity for students and scientists to 
expand their understanding of key aspects of cancer research.

Date Topic Speaker Affiliation

17-Mar Epidemiology of Cancer Prof. John Hopper The University of Melbourne

24-Mar Oncogenes and Tumour 
Suppressors

Assoc. Prof. David Thomas Peter MacCallum Cancer Centre

31-Mar Molecular Pathology of Cancers Prof. Stephen Fox Peter MacCallum Cancer Centre

7-Apr Cell Cycle Control and Cancer Dr Helena Richardson Peter MacCallum Cancer Centre

5-May Cancer Epigenetics Assoc. Prof. Alex Dobrovic Peter MacCallum Cancer Centre

19-May Apoptosis and Cancer Assoc. Prof. Ricky Johnstone Peter MacCallum Cancer Centre

2-Jun Metastasis Assoc. Prof. Robin Anderson Peter MacCallum Cancer Centre

16-Jun Asymmetric Cell Division Dr Sarah Russell Peter MacCallum Cancer Centre

30-Jun The Tumour Micro-environment Dr Andreas Moeller Peter MacCallum Cancer Centre

14-Jul Cancer Immunology Prof. Mark Smyth Peter MacCallum Cancer Centre

28-Jul Stem Cells and Cancer Prof. Jane Visvader The Walter and Eliza Hall Institute of Medical Research 

18-Aug Animal Models of Cancer Dr Patrick Humbert Peter MacCallum Cancer Centre

25-Aug Designer Drugs and Clinical Cancer 
Trials

Assoc. Prof. Grant McArthur Peter MacCallum Cancer Centre

1-Sep Profiling and Early Detection of 
Cancer

Prof. David Bowtell Peter MacCallum Cancer Centre

2009 DARWIN SEMINAR SERIES

In 2009, the year of the 150th anniversary of the publication of his book ’On the Origin of Species’, Peter Mac hosted a special 
lecture series in celebration of the life and achievements of Charles Darwin. 

Lectures presented by Prof. Joe Sambrook, discussed the influences, ideas, and historical events that shaped Darwin and led 
him to a theory so compelling and logical, that it has dominated biological science for a century and a half. Assoc. Prof. David 
Thomas’ lectures addressed the influence of Darwinian principles on population genetics and cancer.

Date Topic Speaker Affiliation

24-Nov How did Darwin produce his theory of 
natural selection when all before him had 
failed?

Prof. Joe Sambrook Peter MacCallum Cancer Centre

25-Nov Prof. Joe Sambrook Peter MacCallum Cancer Centre

26-Nov Prof. Joe Sambrook Peter MacCallum Cancer Centre

30-Nov Out	of	Africa:	Darwin	&	molecular	genetics Assoc. Prof. David Thomas Peter MacCallum Cancer Centre

1-Dec Darwinian principles in carcinogenesis Assoc. Prof. David Thomas Peter MacCallum Cancer Centre
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Date Speaker Institute Title

Mar-05 Assoc. Prof. Patrick Tan Agency for Science, Technology and 
Research (A* STAR)

Genomic Approaches to Dissecting Cancer Progression

Mar-12 Dr Annette Shewan University of California, San Francisco 
(UCSF)

Regulation of Epithelial Polarity by Lethal Giant Larvae

Apr-02 Dr Marnie Blewitt The Walter and Eliza Hall Institute of 
Medical Research

Molecular mechanisms of epigenetic control - stories about 
Smchd1 and Polycomb group proteins

Apr-09 Assoc. Prof. Grant McArthur Peter MacCallum Cancer Centre Easy and Difficult Targets in Oncogene Addicted Cancers

Apr-16 Dr Nigel Waterhouse Peter MacCallum Cancer Centre When granzymes attack

Apr-23 Assoc. Prof. Martin Lackmann Monash University Eph on – Eph off: insights into molecular switches that (mis) 
guide cancer cell positioning

Apr-30 Assoc. Prof. Ygal  Haupt Peter MacCallum Cancer Centre Regulation of the tumour suppressors p53 and PML: clues for 
anti-cancer targets

May-07 Prof. Andreas Strasser The Walter and Eliza Hall Institute of 
Medical Research

Death Receptor-Induced Apoptosis Signalling – not Dead yet

May-14 Prof. Ruth Ganss Western Australian Institute for Medical 
Research

Remodelling Tumour Vasculature: A New Approach to Therapy

May-21 Prof. Sharad Kumar Hanson Institute Caspase-2 function in apoptosis and tumour suppression: An 
enigma no more

May-28 Dr Terry Mulhern University of Melbourne Src-family kinase regulation: it’s about change

Jun-11 Assoc. Prof. Jun-Ping Liu Monash University Mechanisms of the maintenance of chromosomal ends by 
TGFb family

Jun-18 Dr Paul Neeson Peter MacCallum Cancer Centre Developing and characterizing novel cellular therapies for 
Multiple Myeloma

Jun-25 Assoc. Prof. John Mariodason Ludwig Institute for Cancer Research Emerging targets and therapeutics in colon cancer

Jul-02 Prof. Neil Watkins Monash University Hedgehog Signaling and Cancer Stem Cells

Jul-09 Prof. Richard Simpson Ludwig Institute for Cancer Research Secretome-based Proteomic Strategies for Uncovering New 
Biomarkers for Colorectal Cancer

Jul-16 Dr Kum Kum Khanna Queensland Institute of Medical 
Research

Coping with DNA damage to maintain genome stability: 
functional characterisation of novel players in the damage 
response pathway

Jul-23 Assoc. Prof. Margaret Hibbs Ludwig Institute for Cancer Research Inhibitory signaling pathways in antibody-mediated 
autoimmune disease

Jul-30 Prof. Mark Smyth Peter MacCallum Cancer Centre Immune promoters of cancer

Aug-06 Dr Geraldine O'Neill Oncology Research Unit, The Children's 
Hospital at Westmead

The machinery of cell migration in invasion and metastasis

Aug-13 Assoc. Prof. Ross Hannan Peter MacCallum Cancer Centre The dark side of the nucleolus: epigenetic regulation of rDNA 
transcription during malignancy and other stories

Aug-20 Prof. Jerry Adams The Walter and Eliza Hall Institute of 
Medical Research

Control of Cell Survival by the Bcl-2 Family and its Relevance 
for Cancer Therapy

Aug-27 Dr Kieran Harvey Peter MacCallum Cancer Centre The Hippo tumour suppressor pathway

Sep-03 Assoc. Prof. Ricky Johnstone Peter MacCallum Cancer Centre Mechanistic insights into new cancer therapeutics

Sep-10 Prof. Christopher Christophi Austin Health Liver Regeneration and Colorectal Metastases

Sep-17 Prof. Thomas Brunner Institute of Pathology, University of Bern, 
Switzerland

Extra-adrenal glucocorticoid synthesis in the intestinal 
epithelium: implications in immunopathology and colon cancer

Sep-24 Prof. Roger Daly Garvan Institute of Medical Research Tyrosine kinase signalling networks in human cancer

Oct-01 Dr Julian Clark The Walter and Eliza Hall Institute of 
Medical Research

Orchestrating serendipity: the challenges of drug discovery 
and the pharmaceutical industry

Oct-08 Assoc. Prof. Tony Tiganis Monash University Reactive oxygen species: the good and the bad

Oct-15 Prof. Stephen Fox Peter MacCallum Cancer Centre Molecular pathology and breast cancer

Oct-22 Assoc. Prof. Thomas Preiss Victor Chang Cardiac Research Institute miRNAs and their targets - mechanism(s) of action and 
analyses by next generation sequencing

Nov-12 Dr Nicolas Tapon Cancer Research UK, London Src Regulation and Adherens Junction dynamics: 
Development and Cancer

 PETER MAC 2009 RESEARCH SEMINAR SERIES
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2009 RESEARCH SYMpoSIA AND 
LECtURES

INAUGURAL SIR PETER MACCALLUM 
PUBLIC LECTURE  

The first annual Sir Peter MacCallum 
Public Lecture was held at the 
Melbourne Town Hall on 26 May 2009. 
The theme, Mission Possible: Finding 
Cancer Cures, promoted a dynamically 
modern and exciting approach to 
cancer research at Peter Mac, and was 
staged as part of the organisation’s 60th 
anniversary celebrations in 2009. 

Following introductions by Prof. Robert 
Thomas, OAM, and Guest MC Dr Sally 
Cockburn, the lecture saw Assoc. Prof. 
David Thomas and Prof. Rod Hicks 
discuss the history of cancer study and 
the enviable position of Peter Mac at 
the forefront of discovery in the new era 
of molecular medicine. The lecture was 
entertaining and informative, and spoke 
clearly to an audience of non-scientists. 
The tone was confident but measured in 
its optimism for future advances, while 
cautious of the many hurdles remaining 
in finding cancer cures. 

Developed as an event to help celebrate 
the achievements and vision of Sir Peter 
MacCallum, the public lecture provided 
a community education opportunity. 
Special guest at this inaugural 
lecture was Dr Peter MacCallum, 
who enthusiastically supported the 
development of this event in his father’s 
name. We thank Dr Sally Cockburn and 
the City of Melbourne for their support of 
this event.

2ND ANNUAL CELL AND 
DEVELOPMENTAL BIOLOGY 
MEETING

In November 2009, Peter Mac hosted the 
2nd Melbourne Cell and Developmental 
Biology Meeting. This meeting was 
created to provide a forum for emerging 
cell and developmental scientists to 
present their research, and to raise the 
profile of these disciplines in Melbourne. 
The meeting was organised by Peter 
Mac’s Dr Kieran Harvey  and Monash 
University’s Dr Ian Smyth on behalf of 
the Australian and New Zealand Society 
for Developmental Biology (ANZSCDB) 
and the Melbourne Epithelial Group. 

Over 90 scientists attended to 
hear presentations from speakers 
representing Melbourne, Monash, 
LaTrobe, and Adelaide universities, 
as well as several research institutes 
including Peter Mac, the Ludwig 
Institute for Cancer Research, The 
Walter and Eliza Hall Institute, Howard 
Florey Institute, Institute of Molecular 
Bioscience and Murdoch Childrens 
Research Institute. A broad range of cell 
and developmental biology topics were 
covered including tissue regeneration, 
morphogenesis, stem cells and protein 
trafficking. The research presented 
was performed using an array of 
experimental systems including flies, 
fish, mice, amoeba, and cell culture.

Plenary speakers in 2009 were Dr 
Nicolas Tapon (Cancer Research UK, 
London): ’The Hippo tumour suppressor 
pathway’, and Dr Carol Wicking (IMB, 
Brisbane): ’Hedgehog signalling and 
the primary cilium’. The PhD student 
and postdoctoral research fellow 
presentations were of a very high 
standard with Dr Kieran Short (Monash 
University), and Cheryl Chia (The 
University of Melbourne) awarded prizes 
for the best presentations.

Sponsorship quadrupled from 2008, and 
was generously supplied by ANZSCDB, 
Geneworks, Millipore, Roche, Peter Mac, 
Monash University and the European 
Molecular Biology Organisation. This 
increased support allowed us to attract 
our plenary speakers from London and 
Brisbane, while enabling us to keep 
registration free of charge.

StUDENt tRAINING pRoGRAM

Student teaching and learning are key 
activities in Cancer Research, and 
the attraction of high-quality students 
to undertake Doctor of Philosophy 
(PhD), medical doctorates (MD or 
DMedSc) and honours programs in our 
laboratories continues as a priority. In 
2009, we welcomed 13 new honours 
students, 17 new PhD students and one 
MPhil student to our team.

Cancer Research is home to 
approximately 80 students, including 
research placements for six international 
students. In 2009 we also provided 
research placements for undergraduate 
students associated with our Advanced 
Medical Science (AMS) and Summer 
Vacation Research Program students, 
undergraduate work experience and 
undergraduate projects undertaken 
in our laboratories. The Cancer 
Research team at Peter Mac also offers 
opportunities to TAFE and secondary 
school students to undertake short-term 
work placements in our laboratories. 

Our comprehensive student program 
includes mentor programs, dedicated 
student scientific review committees, 
onsite workshops and seminars, an 
annual retreat, and community and 
outreach opportunities. 

Our postgraduate honours and AMS 
students contribute significantly to 
the success of Peter Mac. We warmly 
congratulate the following students who 
successfully completed their studies at 
Peter Mac in 2009.
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CLASS OF 2009 

Doctor of Philosophy (The University 
of Melbourne)
Anthony, D, Biological function of 
Granzyme M. Prof. M. Smyth, Prof. J. 
Trapani.

Bidwell, B, Endothelial and epithelial 
genes expressed in breast cancer 
metastasis. Dr R. Pearson, Dr R. 
Anderson, Dr B. Parker.

Bolden, J, Investigating Anti-Tumour 
Activities of Histone Deacetylase 
Inhibitors. Assoc. Prof. R. Johnstone.

Chan, J, Growth control by the AkT 
protein kinase: implications for cancer. 
Dr R. Pearson, Assoc. Prof. R. Hannan.

Fleming, N, Investigation of PTHrP 
in breast cancer. Dr D. Thomas, Dr R. 
Anderson.

Frew, A, Combination therapeutics 
targeting the TRAIL receptor pathway. 
Prof. M. Smyth, Assoc. Prof. R. 
Johnstone.

Hung, S, The contribution of S6k/
ribosome biogenesis axis to the process 
of cell transformation and tumour 
growth. Assoc. Prof. R. Hannan, Dr R. 
Pearson.

thompson, E, Genome-wide allele-
specific copy number analysis to 
identify genes involved in breast cancer 
predisposition. Assoc. Prof. I Campbell, 
Assoc. Prof. P. Waring and Dr A. 
Holloway.

MSc (Swinburne University of 
Technology)

Shimoni, R, Measuring Scribble and 
betaPIX interaction by Raster Image 
Correlation Spectroscopy (RICS). Dr S. 
Russell, Prof Min Gu. 

Bachelor of Science (Honours) (The 
University of Melbourne)

Chow, M, The Role of Natural Killer 
T Cells during Lipopolysaccharide-
induced Inflammation. Dr D. Andrews, 
Prof. M. Smyth.

Davis, S, Analysis of Candidate Ovarian 
Tumour Suppressor Genes. Dr K. 
Gorringe, Prof. I. Campbell.

Duong, C, Enhancing the Specificity of 
T Cells Against Tumours. Dr P. Darcy, 
Assoc. Prof. M. Kershaw.

Go, F, Role of Monocyte 
Chemoattractant Protein-1 in Tumour 
Progression and Myeloid-Derived 
Suppressor Cell Accumulation. Dr T. 
Stewart, Prof. M. Smyth.

Langfield, J, Targeting Breast Cancer 
with Tamoxifen and anti-DR5 therapy. Dr 
N. Haynes, Prof. M. Smyth.

Lee, K, Protection of radiation-
induced apoptosis and g-H2AX by 
methylproamine analogues. Dr T. 
Karagiannis, Assoc. Prof. R. Martin. 

Lesmana, A, Epigenetic Regulation of 
Ribosomal Gene Transcription during 
Ovarian Cancer. Dr K. Sheppard, Assoc. 
Prof. R. Hannan.

Loveridge, S, Identification of genes 
regulated by methylproamine, a new 
radioprotector. Dr T. Karagiannis, Dr P. 
Lobachevsky, Assoc. Prof. R. Martin. 

Lucas, E, The Role of microRNA-21 
in Breast Cancer Metastasis. Dr C. 
Johnstone, Assoc. Prof. R. Anderson.

Rafehi, H, Radiotoxicity of DNA ligands 
labeled with auger electron-emitters. 
Dr T. Karagiannis, Dr P. Lobachevsky, 
Assoc. Prof. R. Martin.

Sceneay, J, Characterisation of the 4T1 
Cherry Red breast cancer model and 
approaches to generate Siah-inhibited 
4T1 Cherry Red cells. Dr A. Moeller, Mr 
C. House.

Sufian, M, Functional screen for 
amplified oncenes in liposarcoma. 
Assoc. Prof. D.Thomas, Dr M. Kansara. 

tang, M, Investigating the 
radioprotective potency of 
methylproamine analogues  in vivo. Dr 
T. Karagiannis, Dr A. Smith, Assoc. Prof. 
R. Martin.

tucci, C, Characterisation of Intestinal 
Metaplasia of the stomach. Dr A. 
Boussioutas.

Advanced Medical Science (AMS) 
(The University of Melbourne)

Chung, M, Genetic and epigenetics of 
chronic lymphocytic leukemia. Assoc. 
Prof. A. Dobrovic.

Cochrane-Davis, S, A Hypothetical 
Mechanism for Oesophageal Columnar 
Metaplasia. Assoc. Prof. W. Phillips.

Fielding, K, Inducing Immunogenic Cell 
Death in Multiple Myeloma Cell Lines. Dr 
P. Neeson, Assoc. Prof. D. Ritchie.

Yao, Henry, Investigating the basis of a 
gemcitabine-mediated ‘flare’ in 3’-deoxy-
3’-fluorothymidine uptake into PC3 
tumour cells. Dr C. Cullinane.

STUDENTS 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 Postgraduate 
Scholarship

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

MFS: Melbourne Faculty Scholarship

MGS: Monash Graduate Scholarship

MIRS: Melbourne International Research 
Scholarship

MRS: Melbourne Research Scholarship

NBCF: National Breast Cancer Foundation 
Scholarship

NHMRC: NHMRC Postgraduate Scholarship

peter Mac: Peter Mac Research Laboratory or 
Grant Funding

RACS: Royal Australasian College of Surgeons  

Rosenthal: D.B. Rosenthal Postgraduate 
Scholarship

SUt: Swinburne University Postgraduate 
Scholarship

PhD in Progress

Ackora, D, Pathways regulating 
asymmetric cell division and binary 
cell lineage fate in the intestine. Dr J. 
Malaterre, Assoc. Prof. R. Ramsay, 
Ministry of National Education 
Scholarship, Republic of Turkey.

Alsop, K, Genotypic and Molecular 
Analysis of Ovarian Cancer. Prof. D. 
Bowtell, Dr G. Mitchell, CCV.

Amos, S, Enhancing lymphocyte 
trafficking for adoptive T-cell therapies. 
Dr M. Kershaw, CCV.
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Azad, A, Enhancing the efficacy of 
ionizing radiation with the dual PI3K/
mTOR inhibitor BEZ235. Assoc. Prof. G. 
McArthur, Dr B. Solomon, NHMRC.

Bearfoot, J, Identification of microRNA 
genes involved in breast and ovarian 
tumourigenesis. Assoc. Prof. I. 
Campbell, Assoc. Prof. W. Phillips, 
Assoc. Prof. A. Dobrovic, MRS.

Bishton, M, Investigations into 
Histone Deacetylase Inhibitor induced 
Thrombocytopenia. Prof. R. Johnstone, 
Prof. M. Prince, Peter Mac.

Blashki, D, Prospective Isolation 
and Characterisation of Candidate 
Mesenchymal Stem Cells from Multiple 
Adult Mouse Tissues, Dr P. Kaur, Prof P. 
Simmons, MRS.

Bolitho, p, Immune surveillance of B 
cell lymphoma. Prof. M. Smyth, Prof. D. 
Godfrey, CRIS.

Brown, D, Regulation and function of 
mutant p53. Assoc. Prof. Y. Haupt, Dr P. 
Humbert, APA.

Bruhn, M, Role of SGK3 in 
tumourigenisis. Dr K. Sheppard, Assoc. 
Prof. R. Hannan, FUSRS.

Burrows, A. The contribution of stromal 
caveolin-1 to breast cancer metastasis. 
Assoc. Prof. R. Anderson, NHMRC.

Bywater, M, Regulation of ribosome 
biogenesis during lymphomagenesis. 
Assoc. Prof. G. McArthur, Assoc. Prof. R. 
Hannan, NHMRC.

Candiloro, I, Somatic DNA methylation 
and cancer predisposition. Assoc. Prof. 
A. Dobrovic, Dr T. Mikeska, MFS.

Cao, Y, BMP4 – a metatstasis 
suppressor gene in breast cancer. Dr R. 
Anderson, Dr B. Eckhardt, MRS.

Carpenteri, S, Pathways regulating 
asymmetric cell division and binary cell 
lineage fate in the intestine. Assoc.Prof. 
R. Ramsay, Dr P. Darcy, LaTrobe.

Carter, R, Integrin ß3 as a therapeutic 
target for breast cancer metastasis to 
bone. Dr R. Anderson, Dr N Pouliot, 
NBCF.

Chan, A-L, Regulation of Promyelocytic 
Leukaemia (PML) by E6AP in human 
cancers. Assoc. Prof. Y. Haupt, Assoc. 
Prof. D. Thomas, MRS.

Chan, C, NK cells in Tumour 
Immunosurveillance. Prof. M. Smyth, Dr 
D. Andrews, LF.

Cheasley, D, Investigations of Myb 
target genes and regulation within 
stem/progenitor cell populations of the 
intestine. Assoc. Prof. R. Ramsay, APA.

Chee, L, Differentiation therapy of acute 
myeloid leukaemia: combining RAR-
Agonists and G-CSF. Assoc. Prof. G. 
McArthur, Dr P. Humbert, CSL.

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.

Chong, L, Investigating Olt-4 in skin. Dr 
P. Kaur, Dr H. Schluter, Peter Mac.

Do, H, Genetic and epigenetic 
mechanisms determining responses to 
therapy in non-small cell lung cancer. 
Assoc. Prof. A. Dobrovic, Prof. S. Fox, 
Peter Mac.

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.

Galea, R, The role of the Scribble/Discs 
Lager polarity complex in development 
and tumourigenisis. Dr P. Humbert, Dr H. 
Richardson, APA.

Garsed, D, Uncovering the molecular 
basis of well-differentiated liposarcoma. 
Assoc. Prof. D. Thomas, Assoc. Prof. Y. 
Haupt, MRS.

George, J, Integrated analysis of distinct 
molecular profiles of tumour data.. Prof. 
D. Bowtell, Assoc. Prof. G. Smyth, APA.

Grusche, F, Characterisation of genes 
that potentially function downstream of 
Ras and Scribble in Drosophila tumour 
model. Dr H. Richardson, Dr K. Harvey, 
Dr T. Brumby, MIRS.

Hare, L, Investigating the role of PIK3CA 
mutations in colorectal cancer. Assoc. 
Prof. W. Phillips, APA.

Huang, K, Epigenetic mechanisms in 
benign and malignant breast cancer. 
Prof. S. Fox, Assoc. Prof. A. Dobrovic, 
MRS.

Huynh, D, CSF-1/c-fms signalling in 
intestinal biology and cancer. Assoc. 
Prof. R. Ramsay, LaTrobe.

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.

Koh, SY, Role of Proteases and PARs in 
Barrett’s Oesophagus and Oesophageal 
Adenocarcinoma. Assoc. Prof. W. 
Phillips, Dr N. Clemons, MIRS.

Kusuma, N, Targeting of Laminin-10 
in breast cancer metastasis. Dr R. 
Anderson, Dr N. Pouliot, NHMRC.

Lee, R, Biochemical analysis of AKT3 
specific signal transduction. Dr R. 
Pearson, Assoc. Prof. R. Hannan, APA.

Lin, J, Effects of ribosomal protein 
hypomorphs on cell growth and 
proliferation in Drosophila melangaster. 
Assoc. Prof. R. Hannan, Dr R. Pearson 
and Quinn, APA.

Mellor, D, Genetic and epigenetic 
determinants of response to therapy. 
Prof. S. Fox, Assoc. Prof. A. Dobrovic.

Messina, N, Role of STAT1 in Interferon 
Signalling and Immunity. Assoc. Prof. R. 
Johnstone, Dr C. Clarke, CRIS.

Miao, YR, The role of Myb in 
mammogenesis and breast cancer. 
Assoc. Prof. R. Ramsay, Dr R. Anderson, 
MRS.

Newbold, A, Mechanisms of histone 
deacetylase inhibitors. Assoc. Prof. R. 
Johnstone, NHMRC.

Ngiow, SF, Immune suppressive 
pathways in cancer: mechanisms and 
applications. Prof. M. Smyth, Dr M. Teng, 
Malaysian Government Scholarship.

orlowski, C, The role of epithelial stem 
cells and progenitor cells in homeostasis 
and carcinogenesis. Dr P. Kaur, Dr H. 
Schluter, APA.

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.
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pham, K, Investigating polarity proteins 
in thymocytes - a potential role in 
asymetric cell division?. Dr S. Russell, 
Prof. M. Gu, NHMRC.

pilgrim, C, Predicting chemotherapy 
induced hepatic injury on clinical, 
genetic and imaging parameters 
following treatment of colorectal 
carcinoma. Assoc. Prof. W. Phillips, Dr C. 
Duong, MRS/RACS.

Qiu, W, Cellular, molectular and genetic 
characterisation of breast and ovarian 
cancer associated fibroblasts (CAFS). 
Assoc. Prof. I. Campbell, Dr I. Haviv, 
NHMRC.

Quin, J, Mechanisms Regulating 
Ribosomal Gene Transcription. Assoc. 
Prof. R. Hannan, Dr E. Sanij, APA.

Ramakrishna, M, Identification of 
novel ovarian cancer genes using a 
cross-platform, integrative genomics 
approach. Assoc. Prof. I. Campbell, Dr 
K. Gorringe, CCV.

Ryland, G, Next Generation Sequencing 
of Candidate Ovarian Tumour 
Suppressor Genes. Assoc. Prof. I. 
Campbell, Dr K. Gorringe, MGS.

Saad, M, Biological characterisation of 
human phosphatidylinositide 3-kinase 
Mutations. Assoc. Prof. W. Phillips, 
NHMRC.

Sacirbegovic, F, The role of polarity 
proteins in T cell function. Dr S. Russell, 
Dr P. Humbert, MRS.

Shortt, J. Therapeutic inhibition of 
the phosphatidylinositol-3 kinase/
mammalian target of rapamycin pathway 
in Myc driven models of B-cell neoplasia. 
Assoc. Prof. Ricky Johnstone, Assoc. 
Prof. Grant McArthur. LF.

Sinha, A, Control of organ size during 
development and disease. Dr K. Harvey, 
Dr C. Milton, MFS.

Smith, L, Characterisation of the 
Signalling Network through which 
Scribble exerts its Tumour Suppressive 
Function. Dr P. Humbert, Dr I. Haviv, APA.

Susanto, o, Signalling pathways in 
cytotoxic lymphocyte-induced cell death. 
Dr N. Waterhouse, Prof. J. Trapani, CRIS.

turkel, N, Characterisation of a novel 
drosophila oncogene. Dr H. Richardson, 
Dr T. Brumby, Peter Mac.

Wang, L, Gene-modified leukocytes for 
cancer therapy. Assoc. Prof. M. Kershaw, 
Dr P. Darcy, APA.

West, A, The role of HDACi in anti-
cancer immunotherapy. Prof. R. 
Johnstone, Prof. M. Smyth, NHMRC.

Wiegmans, A, The biomolecular actions 
of HDAC inhibitors. Assoc. Prof. R. 
Johnstone, NHMRC.

Withana, N, Contribution of tumour 
derived cysteine cathepsins to breast 
cancer metastasis to bone. Assoc. Prof. 
R Anderson, Parker, NHMRC.

Wong, C, Inhibition of Siah ubiquitin 
ligase in breast cancer. Dr A. Moeller, 
Prof. D. Bowtell, CCV.

Wood, p, Molecular analysis and 
therapeutic targeting of the PI3K/
AKT/mTOR pathway in paediatric 
neuroblastoma. Assoc. Prof. G. 
McArthur, Assoc. Prof. D. Ashley, MRS.

Yuqian, Y, The role of sister chromatid 
cohesion in colon biology and 
carcinogenesis. Assoc. Prof. R. Ramsay, 
Dr H. Xu, Dr J. Malaterre, MIRS.

Doctor of Medicine in progress (The 
University of Melbourne)

Handolias, D, Molecular analysis of 
the PI3K pathway in epithelial ovarian 
cancer. Assoc. Prof. G. McArthur, MRS. 

Khamly, K, Tumour hypoxia and 
response to preoperative radiotherapy 
in soft-tissue sarcomas. Assoc. Prof. D. 
Thomas.

Yan, M. The impact of the tumour micro-
environment on breast cancer prognosis 
and treatment. Assoc. Prof. A. Dobrovic, 
Prof. S. Fox, NHMRC.

MPhil in progress (The University of 
Melbourne)

Arthur, H, Molecular and biological 
characterisation of interferon mediated 
signal transduction pathways and genes 
that respond to interferon. Assoc. Prof. R 
Johnstone, MRS.

tran, t, PI3K pathway alterations in 
gastric cancer. Assoc. Prof. W. Phillips, 
Dr C. Duong, MRS

Advanced Medical Science (AMS) 
in progress (The University of 
Melbourne)

Cordy, R, Novel combination 
immunotherapies induce immunogenic 
cell death in human myeloma cells. Dr P. 
Neeson, Assoc. Prof. D. Ritchie. 

Gunjur, A, The patterns of progression 
and pseudo-progression for 
glioblastoma multiforme patients treated 
with the ‘Stupp Protocol’. Assoc. Prof. E. 
Lau, Prof. R. Hicks.

Koay, K, Understanding health 
information in the oncology setting. 
Assoc. Prof. P. Schofield, Assoc. Prof. M. 
Jefford.

Yeh, WZ, Investigation of differential 
allelic expression of the human PRF1 
gene. Dr I. Voskoboinik, Prof. J. Trapani.

PETER MAC POSTGRADUATE 
RESEARCH STUDENT SOCIETY

The Research Postgraduate Student 
Society 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 
supportive 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 the 
annual student retreat, as well as onsite 
academic workshops and seminars 
that support graduate study. The retreat 
serves as a forum for undergraduate 
and postgraduate students to discuss 
scientific ideas, career opportunities and 
develop professional skills, as well as 
allowing students to interact in a relaxed 
environment.

In March 2009, the annual student retreat 
was held in Torquay. This is an important 
annual event for the students, providing 
the opportunity to discuss important 
issues in 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 
and career issues. A large panel of 
postdoctoral researchers provided 
excellent career and thesis advice and 
prompted very productive discussions. 
We sincerely thank the panel of Peter 
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Mac and industry guest speakers who 
very generously gave their time to talk to 
the students, including Nandor Roczo 
(Geneworks), Mark Dupal (Olympus), 
and Dr Mark Devlin and Prof. Ian 
Campbell from Peter Mac. We would 
like to acknowledge the sponsorship 
of our industry supporters for this 
retreat in 2009: Invitrogen, Geneworks, 
Genesearch, Olympus and Stemcell 
Technologies.

RESEARCH AWARDS

2009 PETER MAC POSTGRADUATE 
RESEARCH MEDAL

Peter Mac’s Postgraduate Research 
Medal aims to promote excellence in 
cancer research by PhD and medical 
doctorate 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. 

In its 10th anniversary year, the 2009 
medal was jointly awarded to Sarah 
Everitt from Radiation Oncology and 
to Wen Qiu from the VBCRC Cancer 
Genetics Laboratory, in recognition 
of their achievements in clinical and 
scientific research. 

Sarah Everitt is a radiation therapist 
supervised by Assoc. Prof. Michael 
Mac Manus, Prof. Tomas Kron and Dr 
Michal Schneider-Kolsky from Monash 
University. Her project investigated 
‘the utilisation of PET/CT for assessing 
therapy naïve tumour growth, radiation 
therapy target volumes and cellular 
response in non small cell lung cancer’. 
This novel and interesting project 
has already provided new and useful 
information on the proliferation of lung 
cancers in humans, and has for the 
first time shown how radiotherapy 
affects proliferation in lung cancers 
and normal tissues during the course 
of treatment. This research has led 
to several publications, including in 
the International Journal of Radiation 
Oncology Biology/Physics – the journal 
of record for the field of radiation 
oncology.

Wen Qiu completed her PhD in the 
VBCRC Cancer Genetics Laboratory in 
Cancer Research, under the supervision 
of Prof Ian Campbell and Dr Izi Haviv. 
This project investigated a highly 
contentious topic, and has made a 
significant contribution to the field by 
challenging previous findings in this 
research direction and contributing to 
our understanding of the molecular 
basis of cancer. Her research has been 
published in two of the highest ranking 
scientific journals: Nature Genetics and 
the New England Journal of Medicine.

In congratulating Sarah and Wen on 
their research achievements, we would 
also like to acknowledge the research 
achievements of the other applicants. 
The competitive nature of the medal 
selection process reflects the high 
calibre of research that continues to be 
undertaken at Peter Mac.  

2009 NICOLE LUNDIE 
UNDERGRDUATE STUDENT PRIZE

The Nicole Lundie Undergraduate 
Student Prize is awarded annually to 
the most outstanding honours student 
who has undertaken their research 
project at Peter Mac. Applicants are 
assessed on their development as 
researchers throughout their honours 
year, their initiative and commitment to 
research, their passion for science and 
their academic excellence. The award 
is made in memory of Nicole Lundie 
who was a summer, honours and PhD 
student at Peter Mac. Nicole passed 
away during the first year of her PhD, 
and the award is made in memory of her 
exceptional academic achievements and 
her passion, drive and commitment to 
science. 

In 2009, the prize was awarded to Sally 
Davis who undertook her honours 
project in the VBCRC Cancer Genetics 
laboratory, under the supervision of 
Ian Campbell and Kylie Gorringe. The 
success of her project to functionally 
characterise an ovarian tumour 
suppressor gene which may have 
potential use as a therapeutic agent, 
demonstrates that she is a very worthy 
recipient of the prize.

The selection panel also highly 
commended Melvyn Chow for his 
achievements during his honours in the 
Cellular Immunity Laboratory under the 
supervision of Mark Smyth and Dan 
Andrews.

This award is sponsored by the Lions 
Club of Geelong Breakfast, donations 
made in memory of Nicole Lundie, and 
Cancer Research at Peter Mac. We 
would like to thank the Lundie family and 
the Lions Club of Geelong Breakfast for 
their ongoing support of this award 

2009 HAROLD MITCHELL TRAVEL 
FELLOWSHIPS

The Harold Mitchell Travel Fellowship 
program at Peter Mac recognises two 
outstanding young researchers by 
awarding them travel support to provide 
opportunities to develop and build on 
their career pathways. Each year, the 
selection committee is faced with a 
very competitive process, considering 
applications from excellent students 
and postdoctoral researchers. It is a 
great reflection on research at Peter Mac 
that we have so many talented young 
scientists at work in our laboratories. 

The 2009 Travel Fellowships were 
awarded as follows:

–  The Post Graduate Fellowship was 
awarded to Manasa Ramakrishna 
from the VBCRC Cancer Genetics 
Laboratory.

–  The Post Doctoral Fellowship was 
awarded to Dr Ivan Ivetac in the 
Surgical Oncology Laboratory.  

Both of these young scientists and 
Peter Mac benefit greatly from these 
travel opportunities and the potential 
for their future development and the 
development of stronger collaborations 
with the researchers they visit. We thank 
the Harold Mitchell Foundation for 
their generous ongoing support of this 
program.
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pEtER MAC poStDoCtoRAL 
pRoGRAM

Postdoctoral researchers undertaking 
research at Peter Mac 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. The 
postdoctoral experience is a time when 
these 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 Cancer Research. 

Our postdoctoral scientists play a crucial 
role in facilitating the research student 
education program, undertaking roles 
as mentors and scientific committee 
members of our Student Advisory 
Committees, providing them with 
the opportunity 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. 
In 2009 many of our postdoctoral 
scientists took leadership roles in the 
development and presentation of 
workshops and seminars for our school 
outreach activities: Adopt-a-School and 
VCE Biology Lecture. Our early career 
scientists also participated in school 
presentations and visits associated 
with National Science Week and 
Careers Week, and visited schools and 
community groups for presentations 
about their research.

Cancer Research 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 
and social activities, and provides 
opportunities to assist them in building 
an interactive network of science and 
industry links that will benefit their future 
careers.

SCHooL AND pUBLIC oUtREACH 
ACtIVItIES 

RESEARCH LABORATORY TOURS: 
MELBOURNE OPEN HOUSE  

In July 2009, Peter Mac joined the 
Melbourne Open House program by 
opening its doors to the public for 
tours of the research laboratories and 
radiation therapy bunkers. 

Throughout a very busy day, many 
curious Melbournians and visitors from 
as far as California and Germany took 
the chance to take a glimpse the inner 
workings of our iconic research facility. 
Guides and demonstrators fielded 
a broad scope of queries posed by 
an interested and informed public; 
questions ranged from those about our 
investigative processes and the science 
of molecular biology, to why our busy 
researchers often work on weekends.

Tours covered four laboratory areas, 
with demonstrations by Daniel 
Thomas (VCFG), Ekaterina Bogatyreva 
(Translational Research), Sarah Ellis 
(Microscopy), and Printinder Kaur, 
Christian Orlowski and Lynn Chong 
(Epithelial Stem Cell Biology). The 20 
tours that ran over a total of five hours 
were all at capacity, demonstrating 
the enthusiastic support Peter Mac 
Cancer Research receives from the 
wider community. We would like to 
acknowledge the volunteers from 
Melbourne Open House for their 
friendly assistance and the Peter Mac 
researchers who generously donated 
their time to make the day such a 
smooth success.

SCIENCE IN SCHOOLS: VCE 
BIOLOGY LECTURE SERIES

This annual VCE Biology Lecture series 
has been designed to complement the 
VCE biology curriculum, and to provide 
an opportunity for students to revise and 
develop a better understanding of the 
topics by placing them within the context 
of cancer research. Held at Peter Mac, 
the lectures were attended by students 
from a range of Victorian public and 
private secondary schools.

– ‘Signalling molecules and drug design’ 
(Dr Chris Clark)

– ‘A view to a kill – apoptosis and cell 
death’ (Dr Nigel Waterhouse)

– ‘Differentiation and transcription’ 
(Assoc. Prof. Rob Ramsay)

–  ‘Clinical and translational research’ (Dr 
Ben Solomon).

SCIENCE IN SCHOOLS: PETER MAC 
ADOPT-A-SCHOOL PROGRAM 

In 2009, we launched a new school 
science program which saw 32 students 
from nine different high schools and 
secondary colleges attended four days 
of science activities.  

Spread across three months, the 
program was open to science students 
in years 10 to 12, and provided a 
valuable opportunity for them to 
experience real science in action. The 
students attended an external science 
or research site in the morning, before 
coming to Peter Mac for the afternoons, 
during which they heard about our 
research activities in talks provided by 
our young scientists. The students were 
assigned Peter Mac research mentors 
who they met with each time they visited, 
assisting them in laboratory science 
activities.

We thank the following groups who 
supported this program by opening their 
laboratories to this group of students: 
CSL Limited at Bio21 (Molecular Biology 
Research groups); The University of 
Melbourne (Chemistry laboratories); 
Swinburne University (Biomedical and 
Biotechnology laboratories); and The 
Bionic Ear Institute.

We would also like to take thank the 
Inner Melbourne VET Cluster (IMVC) for 
their generous support in administering 
this program for us. For further 
information about IMVC, visit: 
www.imvc.com.au.

For full information about peter Mac’s 
education and learning programs, 
visit: 
www.petermac.org/Research/
EducationandCareers 
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Publications

‘ Every day at Peter Mac I see the impact that cancer has on patients, 
their families and their friends. Along with other clinician-researchers, 
I’m striving to develop more effective, less toxic treatments and ways to 
make the whole experience less frightening, stressful and disruptive.’
Assoc. Professor Michael Jefford, Medical Oncologist, Cancer Medicine

Assoc. Professor Michael Jefford 
Medical Oncologist 
Cancer Medicine

Associate Professor Michael Jefford is a medical 
oncologist at Peter Mac, Clinical Consultant with Cancer 
Council Victoria and Principal Fellow with the University 
of Melbourne. Michael completed a laboratory-based 
PhD and has Masters degrees in Health Services 
Management and in Public Health. Michael’s clinical 
practice and research focuses on the management 
of people with gastrointestinal cancers and how to 
better support people during and after active treatment. 
Michael’s passion for improving the wellbeing of people 
affected by cancer drives his work.
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Publications

The depth and impact of Peter Mac research is 
reflected in the number of our leading peer-reviewed 
publications.
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1. Ahmed S, Thomas G, Ghoussaini M, et al. Newly 
discovered breast cancer susceptibility loci on 
3p24 and 17q23.2. Nature Genetics 2009;41:585-
590. (I.F. 25.556)

2. Aide N, Irving L, Hicks RJ. Incidental findings on 
follow-up fluorodeoxyglucose positron emission 
tomography studies in lymphoma patients: 
beware the outlier. Leukemia and Lymphoma 
2009;50:865-867. (I.F. 1.512)

3. Algar EM, Muscat A, Dagar V, et al. Imprinted 
CDKN1C is a tumor suppressor in rhabdoid 
tumor and activated by restoration of SMARCB1 
and histone deacetylase inhibitors. PLoS One 
2009;4:e4482 doi:10.1371/journal.pone.0004482 
(13 pages). (I.F. NIF)

4. Anel A, Bleackley C, Borner C, et al. EMBO 
workshop on cytotoxicity, cell death and the 
immune system. Cell Death and Differentiation 
2009;16:790-793. (I.F. 8.254)

5. Antoniou AC, Sinilnikova OM, McGuffog L, et 
al. Common variants in LSP1, 2q35 and 8q24 
and breast cancer risk for BRCA1 and BRCA2 
mutation carriers. Human Molecular Genetics 
2009;18:4442-4456. (I.F. 7.806)

6. Au HJ, Karapetis CS, O’Callaghan CJ, et al. 
Health-related quality of life in patients with 
advanced colorectal cancer treated with 
cetuximab: overall and KRAS-specific results of 
the NCIC CTG and AGITG CO.17 Trial. Journal 
of Clinical Oncology 2009;27:1822-1828. (I.F. 
15.484)

7. Bajel A, Yin Lin M, Hill PA, et al. IgA nephropathy 
associated with cutaneous T cell lymphoma. 
Leukemia and Lymphoma 2009;50:2083-2085. 
(I.F. 1.939)

8. Bao H, Boussioutas A, Reynolds J, S. R, Gu M. 
Imaging of goblet cells as a marker for intestinal 
metaplasia of the stomach by one-photon and 
two-photon fluorescence endomicroscopy. 
Journal of Biomedical Optics 2009;14:064031 
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