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cover story

 A skinny ten-year-old when diagnosed 

with type 1 diabetes, Stuart was put on 

insulin three times a day. A call came 

on Christmas Eve, a suitable set of islet 

cells had been isolated and his transplant 

would go ahead. The former bowling 

champ and father of three is no longer 

insulin dependent.
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Institute at a glance

The Westmead Millennium Institute is one 
of the largest medical research institutes in 
Australia conducting research into a wide range 
of important human disorders affecting both 
adults and children.

Our research spans infectious and immune 
diseases; cancer and leukaemia; liver and 
metabolic diseases; eye and brain related 
disorders and heart and respiratory disorders.

Closely affiliated with both Westmead Hospital 
and the University of Sydney, our research 

extends from the laboratory to the patient, using 
the basic tools of molecular and cell biology, 
genetic epidemiology, imaging technology and 
clinical research.

This ‘Bench to Bedside’ approach enables 
greater translation of research from biomedical 
discovery to the development of new prevention 
strategies, diagnostics and more effective 
treatments.
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Breakthroughs in medical research are the core of all new 

therapies, prevention strategies and clinical treatments. Bench 

top research at Westmead Millennium Institute has always 

been focussed on research which will ultimately provide 

patients with a variety of conditions and disorders with a 

positive health outcome. This approach has helped build WMI’s 

reputation as a medical research Institute of excellence and 

innovation. 

To be successful modern medical research is dependant 

on collaboration, the sharing of knowledge and the passing 

on of information from one team of researchers to another. 

This year it has become more apparent that WMI’s success is 

embedded in its ability to work collaboratively. Throughout the 

Institute a number of research disciplines have joined forces, 

linking conditions and disorders and working together to find a 

solution. This has produced some outstanding results. 

The Institute received international acclaim for its work 

on genetics and the treatment of chronic hepatitis C. a 

transmittable virus which has a worldwide prevalence of nearly 

300 million. Researchers from the immunology and allergy 

group joined WMI hepatitis C experts to lead an international 

team which discovered that there is a link between the 

interferon gene IL28B and the treatment of hep C.

Similarly, heart researchers, have worked with vision 

researchers on ‘The Australian Heart and Eye Study’ looking at 

whether the minute blood vessels at the back of our eyes can 

warn doctors if  patients could be at risk of cardiac problems 

in their future. Likewise virus and cancer researchers combine 

their efforts to unravel the mechanisms of cytomegalovirus and 

its deadly consequences for leukaemia patients. 

As Chairman of the WMI Advisory Board I am delighted to 

commend the commitment of the scientists and staff of WMI. 

I know it is their work that continues to inspire my fellow board 

members.  

This year the WMI Advisory Board worked closely with the WMI 

Executive, Sydney West Area Health Service and The University 

of Sydney on a number of issues affecting the growth of the 

Institute including the pursuit of additional funding for the new 

WMI building. Planning is well under way for an independent 

WMI with the Advisory Board assisting in the development 

of a Constitution and an independent structure for the new 

organisation. These plans were well on track and scheduled 

be finalised by mid-2010. I would like to thank all the Advisory 

Board members for their positive contributions.

Finally I would like to congratulate Professor Tony Cunningham 

and his staff for their outstanding work throughout the year 

and wish them continued success. From this world-class team 

come life changing discoveries.

Mr Paul Bell

OVERVIEW 
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The research productivity of the Institute continues to rise and 

this year the Institute was firmly ranked by the peak industry 

body Australian Association of Medical Research Institutes, as 

among Australia’s top ten medical research institutes in terms 

of published output. 

This year particular success was achieved by our kidney, liver 

and infectious diseases researchers.  Each group secured 

several National Health and Medical Research grants, coupled 

with two enabling grants and an Australia Research Council 

grant. During the year, the Institute’s research outcomes 

were published in more than four hundred papers.  Several 

of our researchers were recipients of the year’s ‘Premier’s 

Awards for Outstanding Cancer Research’ including Dr 

Rosemary Balleine the Translational Oncology group leader 

who was awarded a Clinical Research Fellowship aimed at 

strengthening and supporting clinical research in hospitals. At 

the same time Dr Liang Qiao from the Storr Liver Unit received 

a Development and Support Fellowship of Future Research 

Leaders and his colleague Dr Sarah Walker was awarded a 

Research Scholar which supports outstanding students. In 

one of our collaborative projects Associate Professor Graham 

Mann accepted the awarded for Excellence in Translational 

Cancer Research on behalf of Sydney Melanoma Unit and 

the Westmead Millennium Institute for groundbreaking and 

internationally recognised research into melanoma and 

translating their findings into clinical practice. 

These outcomes have helped us to continue to attract and 

retain of the best researchers and scientists, who wish to be 

a part of a top-class research environment. It has also led to 

an increase in the number of PhD students. Consequently we 

continue to grow as an Institute physically, academically and 

scientifically.  

Unfortunately we remained scattered around several locations 

on the Westmead campus with scientists and researchers 

working in cramped and over-crowded conditions.

However plans and most of the funding for our new building are 

underway with strong support and leadership from the NSW 

Government and also the University of Sydney. The Minister for 

Science and Medical Research, the Hon. Jodi McKay continued 

to support our work and the NSW Premier, the Hon Nathan Rees 

pledged $30 million toward our building. The building site was 

designated as a site of State significance. A Project Director 

has already been appointed and planning is well under way.  

The building will also house the Westmead Research Hub high 

technology centres in genomics, proteomics, cell imaging and 

flow cytometry. This will ultimately bring benefit to the whole of 

Western Sydney, one of the fastest growing regions in Australia.

A major development for WMI has been the implementation 

of the NSW Government Wiltshire report recommending WMI 

move to independent governance.  Our Board will include 

nominees of our major partners, Sydney West Area Health 

Service/Westmead Hospital and the University of Sydney (see 

Chairman’s report).

All this has been achieved through the work of a dedicated 

team of scientists and supporters. I would like to thank both 

Paul Bell  and our Advisory Board members, and Pat Wilde, 

President of the Westmead Medical Research Foundation, for 

their continuous support throughout the year. Without their 

efforts and dedication much of our achievements would not 

have been possible. Likewise I would like to extend my thanks 

to the members of both Boards, all of whom contribute to our 

work in a voluntary capacity. 

Finally to my colleagues at WMI, congratulations on a very 

successful year.  It is your efforts that bring the accolades 

to the Institute. I look forward to working with you all in the 

coming year as we focus on research outcomes that will bring 

better health care to all.

Professor Tony Cunningham

OVERVIEW 
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Infection and Immunity

An international team of scientists lead by molecular geneticist 

Dr David Booth and hepatitis C expert, Professor Jacob 

George identified a variant in the interferon gene IL28B, linking 

it with the treatment of chronic hepatitis C virus. The team 

examined the genomes of more than 800 individuals (including 

300 Australians) receiving treatment for chronic HCV.  Results 

of the study published in the Nature Genetics article "IL28B is 

associated with response to chronic hepatitis C interferon-and 

ribavirin therapy" reported that L28B encodes an interferon-

lambda that is involved with suppression of viruses including 

HCV.

The Centre for Virus Research has previously discovered 

HIV enters the female genital tract using host cells known as 

dendritic cells and has in the past 12 months been continuing to 

unravel how the virus alters the function of these critical cells 

which can start an immune response to the virus. Although 

there has been little success in developing traditional injection 

vaccines against the virus, researchers are looking at a mucosal 

vaccine under the principal that when used in the female 

genital tract it 

would provide greater protection rather than just systemic 

immunity alone. In December 2009, Professor Tony Cunningham 

presented a paper at an international conference for the Gates 

Foundation on this work, and how it could make dramatic 

inroads into treating the disease in places like Africa, Asia, 

New Guinea and India.

Cancer

Several of our cancer researchers were among those to receive 

accolades at the  ‘Premier’s Awards for Outstanding Cancer 

Research’. Dr Rosemary Balleine, Translational Oncology group 

leader,  was awarded a Clinical Research Fellowship aimed at 

strengthening and supporting clinical research in hospitals for 

her project 'Molecular grade as prognostic indicator in invasive 

breast cancer'.

Associate Professor Graham Mann accepted the awarded 

for ‘Excellence in Translational Cancer Research: on behalf 

of Sydney Melanoma Unit’ and the Westmead Institute for 

Cancer research for their groundbreaking and internationally 

recognised research into melanoma and translating their 

findings into clinical practice. A/Prof Mann’s melanoma 

research team are primary collaborators with the Sydney 

Melanoma Unit.

OVERVIEW 

highlights
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The Breast Cancer Tissue Bank was awarded a prestigious  

Cancer Institute of NSW Infrastructure Grant to assist with 

the collection, entry and auditing of clinical, pathology and 

specimen data, as well as data management solutions.  The 

Breast Cancer Tissue Bank was established three years ago 

to collect and distribute specimens and information to breast 

cancer research projects. 

Liver and Metabolic

Also recipients of ‘a Premier’s Awards for Outstanding Cancer 

Research’ were Dr Liang Qiao, of the Storr Liver Unit who 

received a Development and Support Fellowship of Future 

Research Leaders for her research work using notch signalling 

to identify and characterise liver cancer stem cells and Dr 

Sarah Walker who received an Research Scholar supporting 

outstanding students enrolled in a higher degree. Dr Walker 

is investigating the role of adiponectin in hepatocellular 

carcinoma (liver cancer)

Neuroscience and Vision

iSPOT-D the first study to look at brain and gene measures as 

well as clinical information  to identify these objective ‘markers’ 

for predicting treatment response is now close to 50 

per cent complete and on track for completion in 2011. There 

are no objective tests or ‘markers’ that help doctors to reliably 

recommend the right treatment for the right person at the right 

time. 

As part of the Blue Mountains Eye study – one of the largest eye 

disease studies in the world – a 15-year follow up of participants 

has just been completed, and from this researchers at the 

Vision Centre have been able to positively link eye disease not 

just with hearing loss, but also microvascular disease in the 

kidneys.

Cardio-respiratory

This year Associate Professor John Wheatley was also 

awarded an NHMRC Practitioner Fellowship to support the 

centre’s research, the first one to be awarded to a researcher at 

the Westmead Millennium Institute.

The Centre for Heart Research in collaboration with the 

Centre for Vision researchers commenced a world-first study 

investigating whether tiny blood vessels in the eyes can be 

used as predictors of cardiac problems.
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The Centre for Transplant and Renal Research

For a diabetic, being able to control your disease without daily 

injections sounds like a fairytale. But research by the Centre 

for Transplant and Renal Research is proving that it is indeed 

a future possibility. The centre’s research into transplanting 

pancreatic islet cells into insulin dependent Type 1 diabetes 

sufferers is progressing with 12 patients so far undergoing the 

procedure.

Transplanting donor pancreatic islet cells allows patients 

to produce their own insulin. The transplanted islet cell are 

isolated in the laboratory and then run into the patient’s portal 

vein so they will lodge in the liver. This procedure is done around 

three times to optimise the outcome. So far, the majority of 

patients who have undergone the procedure no longer have 

hypoglycemic episodes, improving their quality of life. The 

patients in the study have suffered from Type 1 diabetes for 

more than 25 years and many could not detect when their 

sugars were low, however, with the transplant they have been 

able to enjoy a quality of life most people take for granted 

such as not having to stick to a regimented eating routine. 

The islet cells are harvested from organ donors and the centre 

can realistically only complete three or four transplants per 

year presently, but they are working on  ways to improve the 

efficiency of the isolation process so that more patients can be 

transplanted and more patients are free of insulin injections.

In a related study, the centre is also conducting collaborative 

research with the Storr Liver Unit to study what effect  

transplantation of insulin producing cells has on the liver of 

islet transplant recipients.  When the insulin producing cells or 

islets are infused into the portal vein they lodge in the liver.  This 

means that the adjacent liver cells are exposed to relatively 

high concentrations of insulin which may have detrimental 

effects. By conducting biopsies on the livers of patients who 

have undergone the procedure the transplant centre and the 

Storr Liver Unit is ascertaining the long term affect this may 

have on the organ.  In 2009, as part of the research program 

to improve transplant outcomes, Dr Toshi Akima from the 

centre had a paper published in the American Journal of 

Transplantation about his work in  trying to identify new 

therapeutic options to prevent the early islet destruction that 

occurs in the initial transplant period. His study used two new 

anti-coagulant agents to get better protection of transplanted 

islet cells.  He found that the combination of these two agents 

had better results at preventing the clotting reaction that 

occurs when those cells were exposed to blood.

To overcome the lack of donors for possible islet 

transplantation, the unit is also working with international 

research centres on developing a genetically modified pig from 

which islets can be harvested.

In association with their collaborators in Melbourne and South 

Australia, researchers are hoping to genetically modify pigs 

so the islet cells are accepted by the patient’s own immune 

system into thinking they are human. So far the research 

has been ongoing for more than 20 years and presently has 

reached the stage where researchers are testing various 

genetic modifications. They have already identified that two 

of the changes they have successfully made in the genetically 

modified pig have made a big difference in the immediate islet 

destruction.  The next strategy is to produce islets in the pig 

that can secrete their own immunosuppressant molecule to 

eliminate the need for patients to be on a lifetime regime of 

anti-rejection drugs.

Concurrently researchers are also taking part in a large 

National Institutes of Health-funded study looking at genomics, 

and specifically the genetic control that leads to chronic graft 

loss in kidney transplants.

Using protocol renal transplant biopsies researchers are 

investigating tens of thousands of genes at one time, and in 

collaboration with researchers at the Mount Sinai Medical 

Centre in New York and others in the US are collecting large 

numbers of patients to understand the causes to chronic graft 

loss in the hope of designing treatment to prevent it. It is the 

largest collection of such patients in the world and all the 

collected data is hoped to be finalized next year.

division 

Infection and  
immunity

overview  

The work of the Infection and Immunity division covers a diverse range of pathogens 
and infectious diseases, autoimmunity and other immune disorders as well as oral 
infection and progressive renal diseases and transplantation.
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Centre for Infectious Diseases and Microbiology

Discovering which patients admitted to intensive care units 

are at highest risk of the serious fungal infection, invasive 

candidiasis, could save hospitals hundreds of thousands of 

dollars per year in resources and time. Invasive candidiasis 

is caused by a yeast (fungus) called Candida, which infects 

the bloodstream and then other parts of the body such as the 

kidney, eyes or heart.

Researchers have seven hospitals involved in a study, and 

around 5000 patients enrolled, to develop a model to predict the 

level of risk patients have for developing invasive candidiasis.  

Researchers are hoping to use the predictive model to improve 

outcomes for patients by assisting health professionals select 

the best treatment strategy if infection is found while at the 

same time saving resources used for constant checking of 

patients for the fungus or treating those not actually infected.

The risk predictive model will be developed from clinical 

information and colonization data collected 72 hours after 

admission to ICU and twice weekly thereafter.  In a sub-study 

being conducted by PhD student, Anna Lau, standard culture

highlights  

• �Groundbreaking work to improve treatment for 
herpes simplex 1 and 2 continues with researchers 
identifying three components for a novel vaccine.

  

• �Scientists have identified a number of molecular 
targets within fungus-specific secretion pathways 
that may constitute new drug targets.

  

• �Dental researchers have shown that individuals 
with certain blood groups may be more prone to 
infection from damaging oral bacterium.

Dr Xiao Ming Zuo

Image 
Cryptococcus neoforman cells

Researchers have shown that the 

hydrolytic enzyme phospholipase B1 is 

one of the specialised proteins that help 

maintain the structure of the cell wall in 

the fungus Cryptococcus neoformans. 

They are using this information to 

synthesize better antifungal drugs.
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and a new molecular rapid method (multiplex tandem PCR) for 

detection of Candida will identify how heavily and how soon 

patients coming into an ICU become colonised with Candida 

and whether MT-PCR is more cost-effective than culture.

Initial accrual of patients will be complete in December 2010, 

when the data will be analysed and the model developed.  A 

subsequent validation study will be conducted to see if the new 

model holds true. If it does, the team will be able to then initiate 

clinical trials of different treatment strategies – preemptive 

(patient does not have symptoms of candidiasis but there is 

evidence of occult infection), empiric (patient has symptoms 

of infection but no evidence of candidiasis) and prophylaxis 

(patient is at high risk, but has no evidence of occult or 

symptomatic infection).

New classes of antifungal drugs are urgently needed to combat 

serious fungal infections which are increasing in prevalence 

due to the increase in immunocompromised individuals. 

Research in Dr Julie Djordjevic’s fungal pathogenesis 

laboratory has three objectives: identification of novel 

molecular targets for antifungal drug development, delineating 

at the molecular level, the mode of action of miltefosine a 

compound which is structurally related to the membrane 

phospholipid, phosphatidyl choline, and using this information 

to synthesize and patent new, better antifungal drugs. 

 Miltefosine is used to treat patients with a serious parasite 

infection (leishmaniasis) in developing countries, and  

WMI found that it has antifungal activity when tested in  

the laboratory. 

Dr Katrina Joliffe from the Sydney University chemistry 

faculty, working with the infectious diseases researcher, has 

synthesized a number of compounds structurally related to 

Miltefosine.  By testing their antifungal activity we are now 

beginning to understand which regions in miltefosine are 

important for antifungal potency. Some of these structural 

variants of miltefosine have similar or stronger antifungal 

potency than the parent compound. Preliminary toxicity testing 

of the most promising analogues against mammalian cells is 

underway. 

In collaboration with US and UK colleagues, researchers 

have identified a number of molecular targets within fungus-

specific secretion pathways that may constitute new drug 

targets. In addition, Dr Djordjevic’s group has shown that 

miltefosine is rapidly taken up by fungal cells. It interacts with 

the mitochondria, (the energy powerhouse of all living cells) and 

induces a type of programmed cell death called apoptosis.   

Meningitis caused by infection by another fungus, 

Cryptococcus neoformans, is common in patients with AIDS 

especially in developing countries, and infection due to a 

second species, Cryptococcus gattii, though less common, is 

endemic in Australia and certain other countries.  Professor 

Sorrell, A/Professor Sharon Chen and A/Professor Wieland 

Meyer this year initiated a collaborative study with colleagues 

in Vancouver to compare brain infection due to C. gattii in 

both countries.  In Australia the red gum species of eucalypt 

appear to harbour the fungus, which causes disease following 

inhalation.  The researchers are hoping to clarify whether 

neurological infection due to this species has different 

division 

Infection and  
immunity

Image 
Nucleus of HIV cell
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clinical features than already known species to help design 

better treatment strategies for those who may get infected. 

Although only about 60 patients a year in Australia develop 

serious disease due to C. gattii, by correlating its clinical 

features and response to therapy with fungal genetic markers, 

researchers in both countries are hoping to discover key fungal 

determinants, as well as if there is a mechanism that prevents 

people becoming ill if they are exposed to the fungus. The 

relatively low number of infections in humans, suggests that 

their predisposition to meningitis or resistance to contracting 

the disease is inherited.

In related research Associate Professor Wieland Meyer 

is using new molecular methods to distinguish between 

species and molecular types in the Cryptococcus complex  to 

determine whether there are more species than are currently 

designated and if so, how these species evolved and the clinical 

significance of each. 

Centre for Virus Research

Discovering the ways in which vaccines stimulate immune 

response will lead to more advanced ways to prevent some of 

the world’s most common viral infections.

The Centre for Virus Research has been undertaking studies 

into this for nearly 20 years and has been opening the doors to 

understanding viral infection and vaccine response that will 

help some of the world’s most underprivileged populations.

The centre is continuing on its groundbreaking research 

into finding a way to improve the current vaccine for Herpes 

Simplex virus, of which there are two types. HSV-1 is the major 

cause of oral herpes and HSV-2 causes genital herpes.

Although a herpes vaccine already exists, researchers at the 

centre are working on formulating an even better one that 

can stimulate a much stronger immune response. They are 

working on three components of the vaccine, two of which 

have proved successful. The third and final component is still 

under investigation, and when it too has been investigated and 

trialled successfully, the study team can move onto working 

out the best way to combine the three components to create a 

much more powerful vaccine.

Work is also progressing into another Herpes virus – herpes 

zoster, which causes Shingles, an infection predominantly 

found in older people. One of the effects of shingles is 

persistent neuralgic pain on the nerve ends affected by the 

virus, which can last for up to five months in some patients.

An early stage vaccine, a modification of the chicken pox 

vaccine, is already being tested and proving to be successful 

in a percentage of cases, but researchers led by Dr Allison 

Abendroth are working on trying to discover a way to improve 

this vaccine by looking at immune response to the infection. To 

do this they are taking a novel approach by looking at the nerve 

cells that are affected by the virus on patients who have died 

with Shingles. From this, researchers have been able to define 

the types of immune cells that infiltrate the ganglia – or nerve 

ends -  adjacent to the spinal cord and relate those immune 

Dr. Min Kim

HIV is still one of the globe's most 

significant causes of death and disease. 

Our scientists are conducting world-

leading research into a mucosal vaccine 

that could make dramatic inroads into 

treating the virus. 
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cells to virus infection. They have also been able to isolate time 

points to see the sequence of this infiltration. They suspect that 

the immunity of people who don’t get associated neuralgic pain 

is different to those that do, and from that hope to discover a 

way to stimulate the right type of immunity through a vaccine 

to eliminate neuralgic episodes. 

HIV is still one of the most significant causes of death and 

disease in the developing world and the Centre for Virus 

Research has been leading the world in studies of the virus, 

most specifically in trying to  develop a cream that can be used 

to stop or inhibit the transfer of the disease through women.

The Centre has previously discovered HIV enters the female 

genital tract using host cells known as dendritic cells and has 

in the past 12 months been continuing to unravel how the virus 

alters the function of these critical cells which can start an 

immune response to the virus. Although there has been little 

success in developing traditional injection vaccines against the 

virus, researchers are looking at a mucosal vaccine under the 

principal that when used in the female genital tract it would 

provide greater protection rather than just systemic immunity 

alone.

In December 2009, Professor Tony Cunningham presented a 

paper at an international conference for the Gates Foundation 

on this work, and how it could make dramatic inroads into 

treating the disease in places like Africa, Asia, New Guinea and 

India.

In other studies into HIV, the centre is working on 

understanding how vaccines infiltrate cells using the Vaccinia 

Virus, a strand of the Small Pox vaccine. What they are trying to 

determine is how the Vaccinia virus is able to use the proteins 

of other viruses to induce an immune response when used in 

hybrid vaccines.  This is more common in adult and adolescent 

vaccinations and the researchers are trying firstly to discover 

how the body controls infections like HIV and Herpes virus and 

once having determined that to improve the current vaccines 

on the market. In the past vaccines have used only viral 

proteins in a hybrid mix, but scientists now have adjuvants - an 

agent that may stimulate the immune system and increase the 

response to a vaccine. The theory is that by using adjuvants to 

direct immune response they will be able to learn more about 

immunology and refine existing vaccines.

Institute for Immunology and Allergy Research 

A simple injection of modified T cells – the cells that help fight 

disease, but that can also cause autoimmune diseases – could 

help Multiple Sclerosis sufferers manage their disease, if 

not present a cure in the not too distant future. Following on 

from the research the institute has done  in previous years, in 

isolating the genes that cause MS, the team at the Institute 

for Immunology and Allergy Research are now working at 

discovering what it calls the ‘Holy Grail’ of autoimmune 

disorders - trying to grow specialised T cells in a laboratory 

setting that may be used to help treat a wide range of 

autoimmune disorders, including MS.

Until 2007 only one gene had been linked to MS – now there are 

about 20, and the research centre was instrumental in helping 

to undertake the genome-wide studies of the disease that made 

these discoveries. Previously, using different techniques, they 

had discovered that the IL7 receptor was associated with  MS, 

which was later confirmed in the genomic studies.  They have 

since been trying to establish why this gene is associated with 

MS.  In January 2010 the team will have a paper published in 

the Journal of Immunology about the likely basis for the IL7R 

association with disease. They identified that the most likely 

role was in its generation of protective T cells. 

With the number of known genes associated with MS 

increasing, the immunology research team is now working to 

division 

Infection and  
immunity
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find the links between them and test whether the information 

can be used to generate T cells that might be useful in therapy. 

Using information it is also gathering from researching the MS 

treatment drug interferon beta, the team is hoping to culture 

cells in a laboratory setting in the hope of generating protective 

T cells that can work to wipe out the rogue cells causing the 

disease. The aim of the research is to find a way to use these 

special T cells therapeutically.

If the team can devise a way to create these T cells artificially 

using novel molecules and strategies, it could lead to not just a 

treatment for MS, but to many other autoimmune disorders like 

arthritis, motor neuron disease and Parkinson’s Disease.

Institute of Dental Research

New research from the Dental Research Centre has found 

that individuals with certain blood groups may be more prone 

to infection from a bacterium known to cause soft tissue and 

bone damage in the mouth.

The pathogenic bacterium Porphyromonas gingivalis, which 

is one of the major causes of destructive disease of the soft 

tissues and bone that support the teeth, has also been linked 

to the development of fatty changes in blood vessels and to 

autoimmunity where the immune system attacks the tissues. 

The centre has been trying to understand how the organism 

causes disease, who may be susceptible to its infection and 

how to eliminate it. So far researchers have found that one 

of the major disease causing properties of P. gingivalis are 

surface located gingipains - powerful enzymes that also 

contain adhesion domains which help the bacteria latch on 

to molecules and surfaces. But what the bacteria also needs 

to flourish is the capacity to obtain the haemoglobin pigment, 

haem, from blood. 

Working with the Schools of Molecular Biosciences and 

Chemistry at the University of Sydney, the group has unravelled 

the crystal structures of the adhesin domains of the gingipains 

which they found were surprisingly similar to adhesion 

molecules that determine tissue integrity in humans. Their 

analysis also discovered the precise structure of a blood group 

binding region which could explain why people with blood 

group A are infected by all strains of P. gingivalis while those 

with blood Group O are only infected by a limited number of 

strains.

Ultimately the discovery explains why even by sharing things 

like toothbrushes or drink bottles, not everyone in one family 

will be infected by this microbe. Using the information they 

learned about the haem binding properties of the microbe, 

researchers have also been able to design effective anti-

microbial drugs by creating a library of synthesised modified 

haem molecules linked to antibiotic. These are selectively taken 

up by P. gingivalis as a ‘Trojan horse’, that is the organism is 

tricked into taking up a toxic antibiotic by the gift of a blood 

component. This concentrates the anti-microbial leading to 

highly efficient control of P. gingivalis.
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division 

CANCER
overview  

The Cancer division’s groundbreaking research is aimed at improving  

prevention and treatment strategies and establishing cures for cancers  
common to many Australians.

Image 
Ovarian cancer cell

A bubbly fifty-seven year-old Rhonda was 

diagnosed with early stage ovarian cancer 

last year. Her family history of cancer 

prompted her to enrol in the Deep C study. 

Previously  our researchers have identified 

different genetic make-ups and now  

are investigating how various genotypes 

process drug therapies differently.
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westmead instituTe for cancer research 

Researchers at the Westmead Institute for Cancer Research 

are now testing a new drug that could stop the growth of 

melanoma and save thousands of lives.

Scientists and researchers in the centre’s melanoma program 

have made a number of significant breakthroughs in the past 12 

months in the development of targeted therapy in the treatment 

of melanoma. In collaboration with the Melanoma Institute 

of Australia, the team is at the forefront of clinical trials of 

new drugs that can stop a critical pathway in the growth of 

melanoma tumours. Scientists identified the MAP kinase 

pathway which appears to be critical in the growth of metastic 

melanoma. They have discovered that if this pathway is blocked 

with selected inhibitors it can shut down the tumour which then 

subsequently dies with very few side effects.

The research is now in the first phase of clinical trials for a new 

drug that can inhibit this MAP kinase pathway and the team 

will be presenting their findings at the international American 

Society of Clinical Oncology conference in June. They are also 

now doing phase two and three clinical trials of a different  

inhibitor - PLX 4032 - which acts in a very select way to stop a 

different critical pathway essential for the growth of melanoma 

tumours. 

The Melanoma Program has also identified a new melanoma 

gene - WMCR 0 - which was identified as part of one of the 

largest studies in melanoma in the world involving looking 

into the risk factors in developing the cancer. Blood samples 

taken from people who did not have melanoma were used in 

two major gene studies that identified several genes that make 

a large contribution to the risk of melanoma. Researchers 

have found that these genes seem to be involved in skin 

pigmentation. The study used the blood samples to then 

compare 300,000 genetic markers of people with melanoma 

and those without tumours. The study is an international 

collaboration involving the Australian Melanoma Family Studies 

and the GenoMEL consortium which has researchers in 15 

countries. 

Together the melanoma targeted therapy and the identification 

of the new melanoma genes have been important components 

in success of the WICR  team lead by Professor Rick Kefford 

and have been awarded a $12.6 million NHMRC grant which 

will start in 2011 – the  largest NHMRC grant awarded to the 

University of Sydney. The studies were also reported in the 

Journal of Nature Genetics in 2008 and 2009 highlighting the 

contributions WICR researchers are making to melanoma 

research around the world. The team was also recognized 

for its work with the 2009 Premier's Excellence Award in 

Translation Research.

 

highlights  

• �Researchers have now identified various 
molecules that can be targeted in treatment by 
looking at genomes associated with tumours.

 

•	� A more accurate methodology for functional 
screening of the mutant melonoma p16NK4a 
gene has been designed.

 

•	� Researchers have identified a molecule – t 
he SDF-1 molecule, critical in the treatment  
of ALL patients.
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In further research into melanoma, the Cell Cycle Research 

Group led by Dr Helen Rizos has made critical advances 

after investigating claims that a specific molecule acted as a 

suppressor in melanoma.

A paper published in 2008 pinpointed a molecule – IGFBP7 

– which allegedly initiated a cascade of responses to stop 

damaged melanocytes from developing into melanoma. The 

Cell Cycle Research Group, as part of its work, double checked 

the findings in this paper to ensure it was also on the right 

track with its own research. But what this team found was that 

the IGFBP7 molecule was not in fact the key in the process 

of stopping the growth of cancer cells. The impact of its own 

research has implications for other studies around the world 

by ensuring that work investigating the key molecules and 

pathways that limit melanoma proliferation continues. These 

vital molecules may prove to be important therapeutic targets 

in the treatment of melanoma. 

The group was also instrumental in formulating a standardised 

test for genetic screening of mutant p16INK4a genes and 

is hopeful that it will be instituted internationally to ensure 

patients who undergo screening are given consistent and 

accurate information. Generally mutant or faulty genes can 

occur in families and genetic testing for certain diseases is 

becoming more frequent. The Cell Cycle Research Group 

has designed a standardized methodology for the functional 

screening of p16INK4a which is not only more accurate, but 

simpler than those previously used. It also means that data 

retrieved from screening using this method is more reliable 

and thus easier for genetic counsellors to understand and 

disseminate to clients.

Work has also continued on breast cancer and the role 

ovarian hormones play in the development of the cancer.  After 

discovering in 2008 that progesterone increases the rate of 

growth of the cell type in the breast that gives rise to breast 

cancer, research is now focusing on finding out why.

Although it has been known for some time that ovarian 

hormones are responsible for driving breast cancer, the way 

in which they work has not been well understood and the 

research team, headed by Professor Christine Clarke, is now 

working to understand how hormones can control the activities 

of the normal breast cell. A worldwide study group called the 

Women’s Health Initiative identified women who had taken 

Hormone Replacement Therapy that contained synthetic 

progesterone had an increased risk of breast cancer, compared 

to those who were using HRT containing only estrogens. That 

discovery identified progesterone as a major participant in 

the increased breast cancer risk that occurred when women 

were taking hormones and pointed to a natural link between 

the natural hormone and breast cancer associated with the 

normal hormonal cycle. It also led to the hypothesis that 

women who don’t have children or start their menstrual cycle 

early and finish it late in life have an increased risk of breast 

cancer.  The breast cancer research group is working under 

the premise that the ovarian hormones are not causing breast 

cancer but somehow facilitating the growth or survival of 

cells that have received a carcinogenic hit. What they are now 

trying to determine using a model that closely resembles a 

normal breast, is the initial factor that triggers a cell onto road 

to becoming cancerous. The research is taking a different 

route than previous studies by using healthy breast tissue and 

exposing it to the normal hormonal cycle to try and identify 

points of vulnerability and determine how ovarian hormones are 

stimulating the growth of cancerous cells.

division 

CANCER
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The Leukaemia Cell Therapy Group has made significant 

progress in improving the current treatment for children and 

adults with Acute Aplastic Leukaemia (ALL). This is the most 

common childhood cancer and although 80 per cent of children 

who contract the disease can be cured with chemotherapy 

about 20 per cent of those relapse and the survival rate 

for those patients is poor. Scientists have been working at 

identifying what it is that actually stops the current treatment 

working for all ALL patients and have identified a molecule – 

the SDF-1 molecule – which seems to promote the survival and 

growth of ALL cells by activating an enzyme called mTOR. 

Animal models show there is a drug – EVEROLOMUS - which 

can inhibit mTOR enzymes and slows the growth of ALL cells, 

increasing the chances of patient survival. Clinical trials in 

adult patients who have relapsed with ALL are underway and 

the translational benefit is that researchers and their clinical 

colleagues hope the addition of EVEROLOMUS to current 

treatment regimes will improve outcomes for ALL patients. 

The trials will also help them to understand why some patients 

develop a resistance to chemotherapy treatment.

The Gynaecological Oncology Research Group has been 

investigating why some women who have ovarian cancer 

respond well to chemotherapy while others don’t by looking at 

the genetic and molecular features of ovarian cancer tumours. 

The five-year survival rate for patients with ovarian cancer 

is only about 40 per cent and researchers have now identified 

various molecules that can be targeted in treatment by looking 

at the genomes associated with the tumours to see if there 

are any missing to amplified parts – in other words, to see if 

patients have gained or lost part of the genome responsible for 

the tumour. So far they have discovered there is a critical 

gene involved in the growth of the tumours and that when it is 

amplified – or has multiplied – those patients did not respond 

well to chemotherapy. The team is continuing to investigate the 

mechanism and translate that knowledge into better treatment 

outcomes for patients. By identifying which patients have this 

particular gene, doctors will be able to predict who will respond 

best to certain treatments. The team has also had a paper on 

its work published in the prestigious New England Journal 

of Medicine as part of their participation in an international 

collaboration to identify the driver mutation of a particular rare 

type of ovarian tumour. 

The Familial Cancer Research Group has this year been 

continuing its work on identifying women at risk of developing 

cancer due to genetic predisposition. After identifying 

patients with a predisposition to familial cancer, the team has 

enrolled patients in a genetic epidemiology study and as part 

of this work have identified that males who have a genetic 

predisposition to breast cancer are also at an increased risk 

of developing prostate cancer. The study is being conducted in 

collaboration with IMPACT and is looking at whether screening 

for prostate cancer would be beneficial for men who have 

been identified with this particular genetic predisposition. The 

preliminary results of the study will be published this year in 

British Journal of Urology.
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Storr liver unit 

It is a well known fact that hepatitis C can predispose 

patients to Type 2 diabetes but until this year, the reason 

why, was a mystery. The Storr Liver Unit, in conjunction with 

its collaborators, have recently published a paper in the 

prestigious US journal Gastroenterology that unravelled the 

mystery and will hopefully lead to preventative treatment for 

hep C patients.

Hepatitis C is a blood-borne virus and in Australia is caused 

mainly by injecting drug use, but also by unsterile tattooing 

or body piercing. There is no vaccine for hepatitis C, unlike 

hepatitis A and B. Around 212,000 Australians suffer from 

chronic hepatitis C and there are about 10,000 new infections 

each year.

The Storr Liver Unit and the Garvan Institute studied 29 people 

with hepatitis C, and found that these patients have a high level 

of insulin resistance, a precursor to diabetes. However, what 

was unusual was that almost all the insulin resistance occurs 

in muscle, with little or none in the liver - a very surprising 

finding given that hepatitis C is a liver disease. In the study, 

researchers gave patients intravenous glucose, a specific 

stimulus to insulin secretion, and showed insulin secretion 

was not impaired in hepatitis C patients. The results show 

people with hepatitis C who develop diabetes probably have 

susceptible insulin-producing cells, and would more than likely 

develop Type 2 diabetes anyway, albeit much later. Although 

more work needs to be done into why hepatitis C causes 

insulin resistance in muscle, the study gives researchers a 

better insight into the behaviour of the disease and is helpful 

for people with hepatitis C who may have relatives with Type 2 

diabetes and therefore are at risk themselves. 

The Storr Liver Unit has also had a major paper published 

in Nature Genetics that identified IL28B polymorphisms as 

predicting treatment responses in hepatitis C. 

This has been a major milestone in hepatitis C research and 

a diagnostic test to predict treatment response based on this 

gene is being developed.

Continuing its cutting edge research into non-alcoholic fatty 

liver (NAFLD) disease and liver cancer, the unit is working to 

develop a way to earlier predict the occurrence of the disease. 

NAFLD is a growing problem with Australia’s, and the world’s, 

increasing obesity epidemic, and can range from a mild ‘fatty 

division 

Liver and 
Metabolic

overview  

This division explores causes of liver injury, such as viruses and toxins and metabolic 
factors. The long term goal of the division is to improve outcomes for patients with 
chronic liver diseases by reducing liver injury and fibrosis and to prevent liver cancer.

Researchers Kenny Ip 
and George Wilson

Researchers are developing uniform liver 

cancer treatment guidelines and are 

looking at the outcome of patients with 

liver cancer. The B-Positive project, aims 

to treat chronic hepatitis B infection with 

the goal of reducing the risk of developing 

liver cancer. Screening is now underway of 

more than 1000 patients.
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liver’ to inflammation of the liver which can destroy liver cells 

and cause scar tissue that can lead to cirrhosis and even liver 

cancer. Researchers had already found by studying a group 

of adolescents that overweight girls had a more than double 

chance of developing NAFLD and that 40 per cent of obese boys 

had the condition.

In the next phase of this study, the unit’s researchers have 

now determined the normal range of certain liver enzymes 

that can make it easier to predict who may have the condition. 

The challenge scientists now face, and on which researchers 

at the unit are working, is to translate these findings into 

clinical practice at the primary care level, in the hope they 

can help doctors to reduce the long-term liver complications, 

cardiovascular and diabetic risks associated with NAFLD.

Researchers are now in the process of recruiting patients for 

a serum bank to ultimately develop early biomarkers of liver 

cancer in a study it started last year in association with the 

NSW Cancer Council. The surveillance program (that now 

has 650 patients with advanced liver disease) will be able to 

determine the costs and benefits of liver cancer screening in 

the era of potent anti-viral therapies.

Scientists are also in the process of developing uniform liver 

cancer treatment guidelines and are looking at the outcome 

of patients with liver cancer. The B-Positive project, another 

study being completed in association with the NSW Cancer 

Council, has also moved forward in the past 12 months. The 

project hopes to treat chronic hepatitis B infection in the hope 

of reducing the risk of developing liver cancer. Screening is 

underway now of more than 1000 patients using ultrasound 

and blood tests, and the unit is at the same time working 

on  developing a desktop management tool to allow GPs 

to optimise their management of patients with hepatitis B 

including treatment and cancer surveillance.

highlights  

•	 �In milestone research, hepatitis C scientists 
identified IL28B polymorphisms as predictor  
of treatment responses in the disorder. 

 

•	 �Liver fibrosis studies found that adiponectin 
inhibited wound healing, but the application  
of anti-TIMP-1 antibodies hassened recovery.

 

•	 �Researchers are now in the process of 
recruiting patients for a serum bank aimed at 
developing early biomarkers of liver cancer.

Image 
Liver section
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The Brain Dynamics Centre

Depression accounts for 27.8 per cent of all mental health 

disability adjusted life years (DALYs) and in Australia there is 

a staggering loss of $4.3 billion in lost productivity each year 

due to depression. So the research being conducted by the 

Brain Dynamics Centre on antidepressant medication has far 

reaching implications not just for the health of those suffering 

from depression but for all sectors of the community.

The iSPOT-D study, which was started last year, is a world first 

and is being done simultaneously in Australia, the USA, Europe, 

and South Africa.  

Important landmark studies so far have shown that 

antidepressant medications are effective, but they are currently 

selected on a trial-by-trial approach. There are no objective 

tests or ‘markers’ that help doctors to reliably recommend the 

right treatment for the right person at the right time. 

This means only about 50 per cent of patients show improved 

symptoms after taking antidepressant medications and only 

about one in three will achieve remission (virtual absence of 

symptoms) within the first eight weeks of treatment.

division 

Neuroscience  
and Vision

overview  

The Neuroscience and Vision division focuses on the causes of emotional disorders, 
mental illness and visual disorders, using a combination of imaging technology, 
molecular biology and epidemiology. 

Image 
Brain neurons
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Not only is it important for sufferers of depression to get 

the right medication for their mental health it is extremely 

important to find markers for optimal treatment, because those 

who do not improve are at greater risk of chronic problems and 

serious medical conditions including cardiovascular disease, 

obesity and diabetes. 

iSPOT-D is the first study to look at brain and gene measures as 

well as clinical information to identify these objective ‘markers’ 

for predicting treatment response.  The study is now close to 50 

per cent complete and is on track for completion in 2011.

At the Brain Dynamics Centre, already more than 50 people 

experiencing depression have been assessed before and after 

treatment for measures of cognition - thinking and emotion 

functions; brain function - EEG and MRI scans; and genes - for 

those genes that may affect how different individuals are more 

sensitive to one medication versus another.

The centre is also undertaking a collaborative study with 

the Westmead Children’s Hospital to study very early onset 

schizophrenia in children and adolescents from as young as 

eight years.  This is a unique collaboration and a world first to 

highlights  

•	 �Brain dynamics researchers have completed their 
first ADHD study and which identifies ADHD with 
96% accuracy.

 

•	 �Researchers have been able to positively link 
eye disease not just with hearing loss, but also 
microvascular disease in the kidneys.

 

•	 �‘Negativity bias’, a genetically associated 
disposition and earlier exposure to stress was 
confirmed as a risk factors for depression. 

Treatment solutions or strategies for 

depression could give my daughter a 

brighter future says mum, Desley. With 

the condition prevalent on both sides of 

the family she was happy to take part in 

the groundbreaking study of the family 

members of people with depression.
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study these children at their first experience of psychosis. Early 

onset schizophrenia has a prevalence of one child in 10,000 

before the age of 12. It usually indicates a more severe course 

of illness and identifying biological ‘markers’ that define early 

onset of schizophrenia is important for ultimately developing 

preventative programs, and treatments that limit the chronicity 

of the illness. Thirty young people with very early onset 

schizophrenia have been assessed, using cognitive and brain 

measures.

Preliminary findings show alterations in thinking and emotional 

functions of cognition that define the onset of schizophrenia. 

These include difficulties in memory and recognizing emotions 

on other people’s faces.

Importantly, these difficulties may not always improve with 

medication.  So this research is helping develop assessments to 

monitor when children may continue to have thinking/emotional 

problems even when their symptoms have improved which 

is important to understanding ongoing difficulties in school, 

or moving into work and when there is a need for additional 

therapies.

The centre has also just completed the first ADHD study and 

has identified a profile that identifies ADHD with 96 per cent 

accuracy (known as ‘predictive power’). 

This profile can be assessed with a straightforward 

computerized test that can be easily done in the doctors’ 

waiting room. The results have also formed the evidence base 

for a web-based version of the same test.

The study is now being followed up in three ways. Firstly to test 

a replication of the findings in an independent sample of ADHD 

children/adolescents, then to identify whether this profile also 

helps identify which children/adolescents with ADHD will 

respond well to stimulant medications. 

A new controlled trial study is also underway to identify which 

profile helps identify children/adolescents with ADHD who will 

respond to alternative non-stimulant medications.

Finally the centre’s research into fear and anxiety has found a 

number of interesting things. Following the study, the research 

has found that people with a ‘Negativity Bias’ compared to 

a ‘Positivity Bias’ are more at risk of depression, anxiety and 

related stress conditions.

Negativity Bias is a genetically associated disposition to expect 

negative outcomes, and a related vulnerability to stress so that 

even normal daily events seem stressful. 

It was found two other risk factors interact with a Negativity 

Bias to further increase the risk for depression-anxiety - genetic 

variants that affect emotional brain chemistry and brain 

maturation and environmental exposure to stresses early in life, 

when the emotional brain is maturing 

People with a Negativity Bias and these risk factors show a 

hyper-reactivity in the way their brain respond to fear.   This 

hyper-reactivity is like being on ‘alert’ all the time, and in a state 

of biological stress.  The results of the study were published in 

three papers including one in Molecular Psychiatry and two in 

the Neuroimage journal.

One of the ways the Brain Dynamics Centre is able to tie 

this information together across studies is by using new 

brain modelling methods, supported by the Centre’s physics 

researchers.  This work has contributed to a prestigious 

Federation Fellowship.

division 

Neuroscience  
and Vision
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Centre for Vision Research

Educating older people and their doctors about the impact 

of vision and hearing loss is one of the aims of a study being 

conducted by the Centre for Vision Research.

Research has previously shown older adults with visual 

impairment are also more likely to have a hearing loss, and that 

combined sensory loss cumulatively affects health related 

quality of life. These findings provided the impetus to develop 

a partnership project with Vision Australia (VA) and funded by 

the NHMRC to identify how many of VA's clients with low vision 

also experience hearing loss and to assess whether carrying 

out hearing tests during low vision appointments can help 

facilitate better integration of rehabilitation services to improve 

the quality of life of these people.

In a related study, researchers at the centre found that people 

with this dual sensory loss were more likely to have negative 

impacts on their health in terms of loss of independence and an 

increased risk of depression. 

As part of the Blue Mountains Eye study – one of the largest eye 

disease studies in the world – a 15-year follow up of participants 

has just been completed, and from this researchers have been 

able to positively link eye disease not just with hearing loss, but 

also microvascular disease in the kidneys. The link has never 

been described before, but the study found that there was 

almost a doubling of the likelihood of hearing loss in people with 

chronic kidney disease. 

One of the other findings of this lengthy study related to dietary 

relationship to hearing loss. A paper has just been accepted for 

publication in the American Journal of Clinical Nutrition which 

outlines the group’s findings that omega three fatty acids found 

in fish were protective in terms of the development of hearing 

loss. In a separate paper to be published in Age and Ageing, 

researchers outlined the link between hearing loss and overall 

health, and more specifically the relationship between hearing 

loss and depression. The findings emphasized the importance 

of detecting, recognizing and treating hearing loss before 

it can impact on a patient’s mental health. It will hopefully 

lead to educating general practitioners on the importance of 

identifying individuals with hearing loss who may be at risk of 

depression.

In another of its long term studies – the Sydney Childhood Eye 

Study – researchers are a now conducting five-year follow up 

on the children who were tested in Years 1 and 7 investigating 

the link between eye health and future vascular diseases.

The purpose of the study was to look at the frequency of 

different eye conditions in children of those two age groups, 

and its baseline data found there was a correlation between 

high blood pressure and narrowing of the retinal eye calibre and 

obesity and the narrowing of retinal vein calibre vessels. The 

follow up study is aiming to investigate whether as the children 

have aged whether these early signs of vascular changes relate 

to a marker for a increase risk of vascular problems such as 

hypertension.
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Centre for Heart Research

They say the eyes are the window to the soul, but eyes may also 

be able to help doctors predict if patients are at risk of coronary 

episodes.

The Centre for Heart Research, in a collaborative study with 

the Centre for Vision Research has started a study looking at 

whether the tiny blood vessels at the back of our eyes can warn 

doctors if patients could be at risk of cardiac problems in  

their future.

Already 600 patients have been enrolled into the study which 

will use a specially developed technology that can photograph 

the network of tiny blood vessels at the back of an eye to see 

if there are any changes that could indicate whether larger, 

coronary arteries may be at risk.

division 

Cardio-
respiratory

overview  

Combining laboratory research and clinical studies the Cardio-respiratory Division is 
investigating common cardio and respiratory disorders like abnormal heart rhythms 
and sleep apnoea. 

Image 
Healthy retina
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Not only have the two centres developed a special camera 

which can photograph these very small branches of blood 

vessels they have also developed the equipment to take 

pictures in time with a patient’s heartbeat.

Bleeding in the eye from these blood vessels is one of the more 

common signs of hypertension, but what the study is trying to 

ascertain is whether there is also any change to the size of the 

blood vessels. Studies have been done on the larger arteries 

and vessels related to cardiac episodes but this is the largest 

study to compare the small blood vessels in the eye with the 

larger vessels within the heart. The centres hope to recruit 

about 2000 patients to the study and publish their initial results 

in around six months.

The Heart Research Centre has also recently completed 

enrolment for one of the largest single centre trials addressing 

The optimal surgical technique for minimally invasive 

procedures designed to cure atrial fibrillation. The clinical trials 

are to look at ways to improve treatment for atrial fibrillation, 

the most common abnormal heart rhythm which affects 20 per 

cent of people at some stage in their lives. Atrial fibrillation may 

cause disabling symptoms and is a common cause of strokes. 

Already the centre has performed a number of trials to develop 

and improve curative techniques for treatment of this condition 

and the initial results of this trial will be available in late next year. 

Another major study has also just been started looking at new 

technology for a catheter to look at the inside of the heart in a 

similar way to that of a gastroscopy. Until now, there was no 

way in which to see clear pictures of the inside of the heart, but 

the heart research centre has been investigating a new type of 

catheter which allows doctors to see the internal parts of the 

heart including the wall and surrounding muscle. Previous trials 

on animals have been completed and the heart research centre 

is one of the first sites in the world to use the new catheter 

that would be used on patients with complex heart rhythm 

problems.

highlights  

•	 �In world leading research a study testing the effect 
of a nasal dilator strip started measuring the 
quality of sleep of patients with nasal complaints. 

 

•	 �World's first Australian Heart and Eye Study 
commenced looking at blood vessels at the back 
of our eyes as predictors of cardiac disorders.

 

•	 �The largest single centre trial addressing a 
cure for atrial fibrillation commenced looking at 
minimally invasive procedures. 

Tammy agreed to take part in the 

Australian Heart and Eye Study following 

her admission to hospital with abnormal 

heart rhythms. Researchers believe the 

blood vessels in the retina may reflect the 

changes in blood vessel in the heart.
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The Centre for Heart Research also continued to expand its 

work investigating the molecular basis of cardiac conduction.  

Using high-end molecular techniques, involving viral based 

gene delivery and regulatory RNA transfer to somatic cells, 

the group genetically manipulated cells and tissues in animal 

models.

This allowed the researchers to characterise the effects of 

these manipulations on heart rhythms. The work is deliberately 

translational in nature with researchers hoping to uncover new 

molecular targets for the treatment of cardiac arrhythmias.

 
Ludwig Engel Centre for Respiratory Research

For people who have trouble sleeping because of a blocked 

nose, the Ludwig Engel Centre for Respiratory Research could 

be on the way to helping them with just a simple strip.

The centre has been leading the world in research on sleep-

related respiratory diseases and last year began a study 

targeting 50 patients to test the effect of a nasal dilator strip on 

the quality of sleep for patients complaining of nasal symptoms 

or difficulty in sleeping because of a blocked nose.

The dilator strip would help in opening blocked nasal passages 

and airways and is one of the biggest studies of its kind with 

researchers aiming to finish collecting data by September.

One of the centre’s major projects in the past 12 months has 

been looking for a connection between snoring, sleep apnoea 

and carotid artery atherosclerosis.

In 2008, researchers started to investigate whether snoring 

could be isolated as an independent risk factor for carotid 

artery atherosclerosis and endothelial dysfunction.

This year researchers took their work further, using a model 

of an artery wall to which they applied snoring like vibrations 

for six hours before looking at the biochemical results under a 

microscope.

The results show that although structurally there seemed to be 

no damage to the cells, functionally, the endothelial cells – or 

those lining the artery wall that act as a barrier between the 

blood and body – no longer reacted as they should.

The vibrations, which are similar to those that occur in chronic 

snorers, had interrupted the way in which the endothelial cells 

react, leading to endothelial cell dysfunction.

Scientist name here

division 

Cardio-
respiratory
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Endothelial dysfunction is one of the well recognized 

precursors to carotid atherosclerosis which is the first step 

along the pathway to stroke. The research demonstrated that 

snoring-like vibrations can produce this dysfunction, and was 

very supportive of the clinical study the centre conducted  

in 2008. 

The data continue to point to heavy snoring as a common 

cause of stroke. For doctors, the presence of heavy snoring 

could indicate a patient is at increased risk of stroke.

Researchers are now looking at finding a way to block the 

defective signal in the cell to prevent endothelial damage.

In a different but related study, the centre has been taking 

a slightly different approach to understanding sleep apnoea 

and the role that upper airway surface forces play. Already the 

centre has completed a couple of pilot studies on the effect of 

surfactant on the upper airways.  In patients with sleep apnoea 

upper airway walls collapse onto each other and remain stuck 

together, reducing the size of the airway. 

This study is looking at lowering the surface tension of liquid 

in the upper airways, by applying a surfactant onto the airway 

walls, decreasing the possibility of them sticking to each other 

by decreasing the adhesive pressure.

Two approaches are being taken - one looking at the effect of 

the surfactant on patients while they are awake, and the other 

an overnight study.

In the first instance an MRI is taken of the airways while 

the patient is awake after a surfactant has been applied to 

determine if it acts to increase the size of the patient’s airway. 

On overnight studies, researchers have been measuring 

whether a surfactant can work at decreasing surface tension, 

making the airway bigger, and reducing the frequency of 

apnoeas.

This year Associate Professor John Wheatley was also 

awarded an NHMRC Practitioner Fellowship to support the 

centre’s research, the first one to be awarded to a researcher  

at the Westmead Millennium Institute.
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Westmead Medical Research Foundation (WMRF) is the major 

fundraising organisation for Westmead Millennium Institute 

(WMI) and Westmead Hospital. 

Through the support of the community, WMRF helps transform 

lives by supporting outstanding medical research and clinical 

care. In addition, it is WMRF’s mission to advocate excellence, 

promote collaboration and foster talent. 

WMRF reports to a financial year and, in 2008-09, the 

Foundation raised more than $4.1 million and dispersed close 

to $2 million in research grants, equipment funding and other 

donations. 

WMRF was previously known as The Millennium Foundation. 

However, an extensive brand review revealed that the name 

lacked widespread recognition and failed to communicate the 

Foundation’s mission. 

Significant research, consultation, testing and planning was 

committed to finding a new name that succinctly defined the 

Foundation’s purpose, and harnessed the strong brand equity 

of Westmead. 

The new name, Westmead Medical Research Foundation, 

leverages the powerful reputation of a campus renowned for 

research and medical excellence. The words ‘medical’ and 

‘research’ in the name illustrate the core purpose of funding 

Westmead’s important research and clinical care services. 

During WMRF’s flagship gala event, A Night with the Stars, 

the NSW Government pledged $30 million to WMI towards its 

new WMI building on the Westmead campus, in addition to 

$380,000 raised on the night with the help of Yum! Restaurants 

International. 

The Foundation awarded a total of $230,000 to 50 promising 

WMI research students at the Grants and WMI Science Awards 

Night, while the annual Clubs Race Day at Rosehill Racecourse 

raised a further $50,000. 

Under the leadership of Executive Director Eric d’Indy, 

WMRF diversified its fundraising portfolios in 2009, to focus 

more heavily on philanthropic giving, corporate partnerships 

and clubs. This strategy helped contribute to a total of $1.1 

million raised from corporate, high net worth individuals and 

community partnerships during the 2008-09 financial year, 

to support the important medical research and clinical care 

undertaken at Westmead. 

The Foundation also launched a new, online-driven campaign, 

called The Move Movement, to attract new generations of 

supporters and donors. The Move Movement directly targets 

members of Generations X and Y, who are characterised in 

marketing terms by their responsiveness to experiences rather 

than causes. 

Complementing WMRF’s more traditional fundraising activities, 

The Move Movement engages young people and corporate 

teams by advocating healthy lifestyle, sport and adventure 

travel as means by which they can have fun, prevent disease, 

and at the same time contribute to the important work at 

Westmead. 

OVERVIEW 
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OVERVIEW 

Funding 
and Funding 
Organisations

Funding 2009 (figures in millions)

NHMRC Grants	 $	 10.6 
Other Grants		  10.6 
Infrastructure Grant		  3.0 
Other Income		  2.5

Total	 $	 26.7

*Excludes donations through the Westmead Medical Research Foundation

During 2009 the Institute received research funding through the following organisations and we thank them for their support.
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Infection and Immunity

Centre for Infectious Diseases and Microbiology

Fungal pathogenesis 

The fungal pathogenesis group headed by Dr Julie Djordjevic, 

has shown that hydrolytic enzyme phospholipase B1 (PLB1) 

is one of the specialised (GPI-anchored) proteins that help 

maintain integrity of the cell wall in the fungus Cryptococcus 

neoformans. Cryptococcus neoformans causes potentially 

fatal meningitis especially in patients with HIV infection, an 

estimated 4-10 million of whom are affected. Furthermore 

PLB1 protein released to the exterior of the cell from both 

the membrane and cell wall facilitates penetration of 

Cryptococcus into lung and brain. We have recently found 

that a key enzyme involved in PLB1 secretion, phospholipase 

C, also regulates production of another virulence determinant, 

laccase, which is itself responsible for production of the cell 

wall-protective molecule, melanin, and that PLC1 is essential 

for growth of Cryptococcus at physiological temperatures. We 

are now studying signalling pathways involved in regulating 

the production and release of PLB1 from the cell surface 

and investigating PLC as a potential antifungal drug target. 

This fundamental knowledge will lead to new understanding 

of cryptococcal biology and help us to identify new target 

molecules for development of drugs to treat fungal infections.

Antifungal drug development 

The group has an NHMRC project grant to make and test 

new chemical compounds that act on fungal enzymes which 

are important in virulence (and hence initiation of disease). In 

collaboration with Dr Kate Jolliffe, a synthetic chemist at the 

University of Sydney, novel compounds in 3 chemical classes 

have been made and tested against a range of fungi that cause 

disease in humans. Particular interesting are compounds 

in two of these classes. These have been patented and are 

undergoing further evaluation as potential antifungal drugs. A 

lead compound from the third class is marketed as miltefosine, 

which was developed as an anti-cancer drug and is now 

used for treatment of a parasite infection (leishmaniasis). We 

have synthesised and obtained related compounds and are 

investigating their antifungal potential and mode of action. This 

work will be extended in 2010.

Bacterial pathogenesis, antibiotic resistance and  

novel diagnostics 

The group has characterised the genetic basis of local 

transmissible resistance to carbapenem, extended-spectrum 

beta-lactam, and the common aminoglycoside antibiotics, 

including novel gene variants, and defined the basis for most 

major antibiotic resistance genes relevant in ICU in Australia.

These have begun to be incorporated into novel high speed 

multiplexed assays in collaboration with industry partners. 

Assays have also been developed for rapid detection of 

pathogens in blood culture, and common viruses including 

influenza (including “swine flu” and “bird flu”) have been tested 

and are available for high-throughput assays. Our work has 

been presented in major international conferences (eg ICAAC) 

and journals (eg Lancet Infectious Diseases, Nature Reviews 

Microbiology). New areas include bacteriophage therapeutics 

(in collaboration with industry) and novel immunofluorescence 

methods (funded by ARC, in collaboration with Macquarie 

University).

Nuclear magnetic resonance spectroscopy 

Investigation of NMR spectroscopy as a rapid diagnostic tool 

in microbiology has continued. We have now shown that this 

platform has great potential for reducing the time needed to 

test drugs for their antifungal effect and hence allow earlier 

institution of therapy and better patient outcomes. Additional 

studies in animal (rat) models of meningitis have shown that 

analysis of cerebrospinal fluid by NMR spectroscopy can 

distinguish streptococcal from cryptococcal meningitis and 

from  normal CSF. This suggests that with further development, 

it should be possible to achieve an etiologic diagnosis 

(determine the organism causing the infection) within a few 

minutes of placing CSF samples in the magnet.

Improved outcomes in immunosuppressed  

haematology patients - CCRE 

This is a large NHMRC Centre of Clinical Research Excellence 

Program now in its final year and involves three themes - 

prevention, diagnostics and treatment, and ethics. Highlights 

to date include a study of the occurrence, transmission and 

prevention of community respiratory virus infections in patients 

with cancer of the blood. New viruses with the potential to 
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cause pneumonia have been identified. Our work with highly 

multiplexed rapid diagnostics has been particularly fruitful, with 

platforms for rapid identification of bacteria and fungi and for 

testing for bacterial and viral pathogens in respiratory samples 

now ready for adoption in the clinical laboratory. Several key 

ethics studies are nearing completion including assessing the 

response of patients to living with cancer, the ethics of creating 

“saviour siblings” as bone marrow transplant donors and the 

psychological effect of physical isolation during times of very 

low function of the immune system (in order to prevent serious 

infections). Other key programs are proceeding in vaccine 

research, the epidemiology of invasive fungal infections and 

the role of rapid molecular methods to inform infection control 

practice.

Centre for Transplant and Renal Research

Pancreatic islet cell transplantation  

Following the units pioneering clinical trial of pancreatic islet 

transplantation they have been chosen to lead an Australia 

wide consortium with the aim of developing pancreatic islet 

cell transplantation as a mainstream therapy for patients with 

difficult to control diabetes. The current trial involves patients 

with severe metabolic complications from their diabetes. 

Patients have shown marked improvement in metabolic 

outcomes after successful pancreatic islet transplantation 

with the ultimate outcome being that patients no longer 

require insulin injections for substantial periods of time. This 

trial is also identifying progressive loss of islet graft function 

and complications from the anti-rejection drugs as the major 

impediments to its more widespread application. The study, 

which has been funded by the Federal Government and the 

JDRF aims to identify factors that cause graft damage and 

to develop a safer immunosuppressive regimen.  Currently 10 

patients have received islet transplants in this new trial.  Early 

data suggests that successful transplantation abolishes severe 

hypoglycaemia leading to a marked improvement in quality of 

life.  The study is still ongoing and involves a large Australian 

collaborative effort to advance this exciting technology.

Pancreatic islet xenotransplantation research  

Currently pancreatic islet cell transplantation is the only known 

cure for Type 1 diabetes. If this therapy is to be more effective 

sources of insulin producing cells other than organ donors needs 

to be found. In collaboration with researchers in Melbourne and 

Adelaide we are investigating the use of pig pancreatic islet 

cells for future transplantation in human patients. The group’s 

current research is focused on identifying molecular targets that 

can be used in the development of genetically modified pigs for 

transplantation.  Currently we are focusing on genes that are 

involved in down regulating clotting and inflammation. Our data 

suggests that producing pigs whose islet cells express several 

human proteins that regulate these aspects of the immune 

system may be sufficient to allow this tissue to be used safely 

in patients. This information has been used to develop a new 

line of pigs that have been genetically modified so that they 

may be better suited to clinical transplantation. Australia is the 

world leader in pig transgenesis and this ambitious collaborative 

project between four research institutes is making substantial 

progress in the development of pig islet cell xenotransplantation. 

Recently it received a major funding boost by being awarded a 

special NHMRC/JDRF special program grant in Type 1 diabetes.

Transplantation immunity and tolerance  

The aim of this group is to better understand the mechanisms 

of rejection of pancreatic islet xenografts and to develop 

novel strategies for suppressing this immune response. 

The group has made several findings in understanding the 

role macrophages play in the rejection of pig islet grafts. 

In particular they have shown that macrophages have a 

surprisingly specific and sophisticated recognition response for 

identifying pig tissue. At present,  work in this area is focusing 

on understanding the molecular mechanisms responsible for 

this recognition.  Currently the group is focusing of receptor-

ligand incompatibilities between pigs and humans to determine 

if signals that regulate macrophage function are switched off.

The group is also investigating novel strategies to induce 

tolerance to transplanted islet tissue and to further reduce 

the requirement for long-term immunosuppression. In 

particular they are focusing on the role of a regulatory T cell 

called CD4CD25+ T cells. They have found that these cells are 

capable of inducing tolerance to islet allografts and have begun 

investigating their role in maintaining tolerance to pig islet cells.
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Chronic allograft nephropathy research 

The aim of this group is to increase knowledge about the 

mechanisms for the long-term loss of renal transplant. Current 

treatment strategies are very good at preventing acute cellular 

rejection but over time renal transplants are still lost to a 

complex process known as Chronic Allograft Nephropathy. The 

group has been at the forefront of this research internationally 

and by studying protocol biopsies has identified several novel 

factors responsible for this chronic graft loss. The focus of the 

group is to understand the molecular mechanisms responsible 

for this loss using a genome wide analysis of biopsy specimens 

using genomics or gene chips. This had allowed us to identify 

early mechanisms of graft fibrosis and glomerulosclerosis. 

Which in turn has allowed us to better understand the early 

pathology that ultimately leads to chronic allograft nephropathy. 

Ultimately it will assist us to develop a diagnostic test that 

predicts those patients that will develop this condition 

and to design new treatments. Our group is part of a large 

collaborative study between 4 US centres and our centre at 

Westmead which is funded by the National Institutes of Health 

in the US. Its aim is to identify the molecular basis of Chronic 

Allograft Nephropathy from a large patient cohort of over 300 

transplant recipients.

Renal failure research  

This research is focused on novel therapies for reducing kidney 

inflammation in chronic kidney disease. New approaches to 

treatment that are currently being tested in animal models 

of human kidney disease include the administration of 

protective cells (regulatory macrophages, dendritic cells and 

T lymphocytes) which reduce inflammation and structural 

and functional injury. In addition, vaccination using genes of 

molecules that drive the inflammatory response is also being 

tested. The gene targets include chemokines (such as CCL2 & 

fractalkine), chemokine receptors and costimulatory molecules 

(including CD40). A separate series of protocols is examining the 

role of key molecules, macrophages and proteinases in causing 

transition of renal epithelial cells into mesenchymal cells which 

can cause kidney fibrosis. We have exciting results in a number 

of models of chronic kidney disease. These novel strategies are 

bringing new understanding about the progressive nature of 

kidney disease. It is likely that such strategies will in the future 

be applied to the treatment of human kidney disease. 

Polycystic Kidney Disease  

Polycystic kidney disease (PKD) is the most common fatal 

inherited renal disease in the world. Both adults and children are 

affected. In adults, currently there are no effective treatments to 

prevent kidney failure due to PKD. The PKD group at Westmead 

have identified that kidney cell proliferation and cell cycle 

activation are a key mechanism of cyst growth in humans and 

experimental PKD. The focus of the group is the development 

of novel drug inhibitors (cyclin-dependent kinases, mammalian 

target of rapamycin protein kinase, vitamin D receptor 

signalling) to suppress cyst growth in preclinical small animal 

models of PKD. Magnetic resonance imaging as a non-invasive 

marker of disease progression is also under investigation.

The group is also involved in multi-centre clinical trials of 

humans with PKD using vasopressin receptor antagonists, 

and is collaborating with the Mayo Clinic to determine the 

role of modifier genes in predicting disease progression in 

human autosomal dominant PKD. The work is supported by the 

NHMRC as well as collaborators at Radiology Department of 

Westmead Hospital, Macquarie University (Sydney), the Mayo 

Clinic (USA) and the Institute of Molecular and Cell Biology 

(Singapore).

Cellular regeneration in glomerulonephritis   

Diseases of the renal glomerulus are the most common 

cause of kidney failure throughout the world. A key feature 

of progressive renal injury in glomerular disease is the 

proliferation, dedifferentiation and eventual loss of podocytes 

and tubular epithelial cells in response to disease inducers. The 

group has identified that the mammalian target of rapamycin 

(mTOR) pathway and cyclin dependent kinases have a key role 

in intrinsic renal cell turnover, and that modulation of mTOR 

suppresses disease progression in models of focal segmental 

glomerulosclerosis and crescentic glomerulonephrits. Ongoing 

work aims at developing further precision in understanding the 

role of mTOR in mediating glomerular injury and proteinuria 

in human and experimental glomerulonephritis, as well as 

its future application in cellular regeneration. This work is 

supported by Kidney Health Australia, Cyclacel (United 

Kingdom), Wyeth-Ayerst and external collaborators at Monash 

University (Melbourne).
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Centre for Virus Research

HIV molecular pathogenesis  

The HIV molecular pathogenesis group’s primary focus is to 

understand the very early interactions of the HIV virus with host 

cells of the body, predominantly human dendritic cells (DCs). 

These are the first cells to come into contact with HIV within the 

genital tract. 

Our group has utilised microarrays to assess the global 

effects of HIV on the DC transcriptome. In doing so we have 

gained an understanding of the many ways that HIV shapes 

the intracellular environment and manipulates these cells to 

facilitate its own transport and subsequent transfer to CD4-T 

lymphocytes, its primary target cell. We have shown that HIV 

triggers two distinct phases of gene expression in DCs, one 

early in infection (6hrs) corresponding to viral entry and second 

burst later in infection (48hrs) corresponding to viral replication. 

Based on this data we are currently following three main 

avenues of research.

In 2009 we published in Blood journal (PMID: 19436054) that 

HIV is able to down regulate lysosomal enzyme activity in DCs 

after infection. We are currently investigating the functional 

consequences of this i.e. enhanced viral survival within the DC 

and reduced HIV antigen presentation to T-cells.

Our microarray studies have also and indicated that HIV is 

able to induces the expression of discrete subset of interferon 

stimulated genes (ISG) in absence of any interferons. We are 

currently investigating the mechanism by which HIV i) inhibits 

the production of interferon by DC and ii) how the virus induces 

ISG expression. We are specifically focussing on the role the 

interferon regulatory factor family in the process .

The global gene changes that HIV induces in dendritic cells 

continue to be investigated using DNA microarray technology, 

and investigations are now being broadened to include the 

effects that HIV has on the proteins regulating the expression of 

interferons, subverting the effect of these antiviral substances 

and inducing a subset of interferon stimulated genes, probably 

to boast its own replication.

In addition to microarray studies we are conduction proteomic 

studies on DCs. We are particularly interested in the oligomeric 

structures of the DC surface receptors (C-type lectin receptors) 

that bind HIV. We have published two papers in the Journal of 

Biological Chemistry (PMID: 15385553 and 19224860) looking 

at DC-SIGN and the mannose receptor respectively. We are 

currently conducting similar studies on Langerin. 

We are also investigating ways to prevent initial infection of 

the female genital tract via DCs in skin/genital mucosa. The 

methods employed include using soluble receptors as decoys 

binding to the virus as well as direct antagonism of the HIV 

binding receptors by blocking. Preliminary studies indicate that 

these can be effective

Cytomegalovirus  

Cytomegalovirus (CMV) is a medically important virus which 

infects a vast majority of the world’s population. Although 

infection is usually mild in healthy individuals, it is a frequent 

cause of serious, life-threatening disease in neonates and 

immunosuppressed individuals such as solid organ and bone 

marrow transplant recipients, and in people with HIV AIDS. 

After initial (primary) infection, the virus is not completely 

cleared by the host’s immune system, but rather has the 

remarkable ability to remain inside the body for the life of 

an individual in a dormant (or latent) form. Periodically, the 

virus may reawaken from this latent state by a process called 

reactivation, resulting in the production of new infectious virus. 

It is this reactivation from the latent state in immunosuppressed 

individuals which is thought to be the major cause of serious, 

often fatal disease in these people. Despite the critical 

importance of latency to resulting disease, this phase of 

infection remains very poorly understood.

 The CMV Research Group is working to discover the 

fundamental basis by which CMV is able to remain hidden in 

the human host in a latent form. The group has applied a variety 

of molecular and cell biology and proteomics approaches to 

identify both viral genes and human genes that play important 

roles during CMV latent infection of human cells. These studies 

include identification of a viral gene active latent infection 

which renders latently infected cells “invisible” to the immune 

system. Identifying the critical virus and host cell components 

of latency and reactivation will provide a rational basis for the 

design of drugs and therapies to limit the consequences of CMV 

disease in immunosuppressed individuals. There is currently no 

vaccine against CMV, so the Group is also seeking to develop a 
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CMV vaccine with enhanced capacity to stimulate protective 

immunity to infection.

Retroviral Genetics  

The Retroviral Genetics Laboratory focuses on several different 

aspects of HIV pathogenesis aimed at unveiling genomic and 

proteomic interactions of HIV with its host.

We are working on the innate and adaptive immune factors, 

which are found in untreated HIV+ patients with non-

progressive disease, especially the ones who have naturally 

controlled HIV disease for >20 years with strength of their 

immune system. One such combination of factors has been 

characterized and recently patented, which will be the subject 

of in vitro human clinical trial. Our main goal is to understand 

what guides the path to non-progressive HIV disease in a 

subset of HIV+ individuals and whether these natural factors, 

which provide them protection against HIV, can find some use 

as therapeutic agents/vaccines. We are adopting a variety of 

immunological, virological, proteomic and genomic techniques 

to identify and characterize novel immune factors, which 

underlie non-progressive HIV disease. 

Recently we have extended our studies to cell transcriptome 

level, where we are investigating the whole human genome 

(>47,000 genes) in different cell types, such as CD4+/CD8+ 

T cells, Monocytes and NK Cells derived from viremic 

and aviremic HIV+ therapy naïve and therapy experienced 

individuals in order to understand how HIV guides different 

stages of HIV disease by differentially and systematically 

subverting the cellular gene machinery within the same host. 

Our objective is to define genomic and proteomic imprints 

of HIV in HIV-infected progressing and non-progressing 

individuals. Also, since the majority of HIV+ individuals receive 

highly active antiretroviral therapy (HAART), our lab is most 

interested in unveiling the pharmaco-genomic imprints of drug 

toxicity in HIV+ individuals and genetic mechanisms 1. Which 

can partially restore the host immune system during treatment 

and 2. Which can the success and failure of HAART treatment. 

All the aforementioned genomic and proteomic studies using 

microarray will be complimented by analysing microRNA in 

each of the cell types discussed above, which associate with 

HIV virus infection in humans. This detailed mapping of cellular 

transcriptomes of HIV-infected cells will guide the development 

of new generation of biomarkers/prognostic and diagnostic 

tools, along with providing a detailed snapshot of virus-host 

interaction at the genomic and proteomic levels.

The group is also highly focused on current trends in viral 

epidemiology (such as emerging viruses and HIV-HCV co-

infections) and developing novel diagnostic and prognostic 

molecular technologies for HIV, influenza, Hepatitis C virus 

(HCV), Human Papilloma virus (HPV), SARS virus and most 

recently Influenza Swine Flu (H1N1) virus, etc. The Retroviral 

Genetics lab also runs services for drug resistance and 

epidemiologic testing of HIV in Australia.

HIV Biology  

The HIV Biology team aims to improve our understanding of how 

HIV can spread rapidly between cell types, which are known to 

be important for HIV transmission. HIV transmission begins as 

a chain of events that enables a critical infection threshold to be 

reached. By researching this spread, a greater understanding 

can be attained with respect to mechanisms of HIV migration 

and amplification. In doing so strategies designed specifically 

at breaking any part of the chain of transmission can be used in 

future scenarios for HIV prevention and/or therapy.  

Current studies of the group include the genetic manipulation 

of HIV vectors to spy on HIV in live cells using fluorescent 

microscopy and the generation of HIV vectors for visualization 

at the electron microscopy level. It is through the generation 

of such tracking devices, that the group has observed cellular 

“needle like” projections are used by the virus to initiate the 

process of jumping from cell to cell. The work would not be 

possible, if it were not for two criteria: Firstly the genetic 

engineering of viruses that permits visualisation over time in 

living cells and secondly the use of cutting edge microscopy to 

capture these events. For the latter, the HIV biology group has 

been instrumental in acquiring this technology in collaboration 

with chief investigators from the Westmead Research Hub. 

Recently the group has aligned with several collaborators from 

the University of Sydney (School of Chemistry) and CMRI, to 

develop new therapeutics that act at blocking viral entry and 

spread throughout the body. For the latter the HIV Biology group 

has been successfully awarded a translational grant through 
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the Australian Centre for HIV and Hepatitis Virology Research 

scheme, to study the role of a common cellular protein, Dynamin 

II, in HIV entry and spread. This collaboration with Professor 

Phil Robinson at CMRI, will potentially short-list existing drugs 

targeted towards this cellular protein for use in future HIV 

therapeutics and prevention strategies.

Molecular viral transport and assembly  

Herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) are 

important human pathogen, causing encephalitis, blindness and 

severe neonatal infection. They also enhance the acquisition of 

HIV three-fold. The transport of HSV-1 and HSV-2 to and from 

the periphery within the axons of nerve cells is a key component 

of their life cycle.

The group aims to define a molecular interaction network or 

infectome at the protein level during the course of infection 

of a host cell by HSV-1. This will unlock the mechanism(s) 

involved in the entry, axonal transport, assembly and exit 

of HSV-1 from nerve cells. In addition, this will assist in a 

general understanding of host cell function. Recent work has 

identified crucial molecular interactions, involving viral and 

host cell proteins, required for viral assembly and transport. 

Such information on viral replication will allow development 

of inhibitors of key steps within this process. These may then 

be used as antivirals for control of recurrent herpes simplex. A 

similar approach is also being undertaken with HIV. 

Varicella zoster virus  

Despite its significant impact on the community, little is 

known about the molecular basis of Varicella zoster virus (VZV) 

infection, due in part, to VZV only infecting humans. To more 

closely examine the interaction of VZV with host cells, the group 

has established several models of infection using human cell-

types which are targets for infection and are relevant to those 

that suffer from either Varicella or herpes zoster/PHN because 

each of these cell types are likely to play different, but essential 

roles in the disease process. These include human fibroblasts 

(skin cells), neurons (nerve cells) and specialized immune cells 

(T cells and dendritic cells).

The group has shown that human nerve cells infected with VZV 

do not undergo programmed cell death (apoptosis). This is an 

important finding because it suggests the nerve cell damage 

observed when VZV reawakens from its "silent" state in nerve 

cells to cause shingles is not due to programmed cell death. 

Another implication from this observation is that VZV encodes 

a function to interfere with the death response in human nerve 

cells, thus providing a possible mechanism by which the virus 

can establish and maintain its life-long dormant infection. We 

went on to identify the first VZV encoded  anti-apoptotic gene 

ORF63. To further our understanding of VZV with human nerve 

cells the group has developed and recently published a novel 

model of VZV infection of intact human explant ganglia.  The 

group has shown for the first time that VZV can infect intact 

human ganglionic cells and this is a novel way of studying the 

interaction of this virus with human nerve cells.

These features of intact ganglionic infection can now be studied 

in further detail to better define the molecular mechanisms 

that underlie VZV infection of ganglionic cells. For example, this 

model provides a means to rapidly test viral gene mutant viruses 

and new candidate vaccine strains containing targeted gene 

disruptions to define viral genes that may play critical roles 

in VZV neurotropism and to examine in detail the outcome of 

infection of both neurons and non-neuronal cells with respect to 

apoptosis and cell function.

Significantly, we have now obtained rare naturally infected 

ganglia samples at autopsy from patients who suffered from 

herpes zoster close to the time of death, but who had died from 

unrelated causes. We are now uniquely placed to extend our 

earlier work by examining the interaction of VZV with ganglionic 

cells in both experimentally and naturally infected settings. 

These studies will be important for the development of better 

therapies to lessen the impact of VZV disease on the community.

Given the importance of the skin as a site of VZV infection and 

the role skin DC play in the induction of anti-viral immunity, 

there is good reason to study infection and modulation of 

DC in human skin during VZV infection. To date, the group 

has determined the DC subsets that may participate in VZV 

pathogenesis by immunostaining sections of chickenpox and 

shingles skin lesions for immune cell markers. In VZV infected 

skin, Langerhans cells (LC), were decreased and plasmacytoid 

DC (PDC), DC that produces high levels of IFN-alpha, were 

increased in frequency compared to uninfected skin. We 
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investigated whether these DC subsets support VZV infection 

in vivo by dual immunofluorescently staining sections of VZV 

infected skin lesions for LC/PDC markers and VZV proteins. 

Notably, a proportion of LC and PDC were positive for VZV 

proteins, suggesting these cells can be infected. Further 

assessment of skin DC infection, immune function and viability 

will define the mechanisms underlying cutaneous infection. 

These studies will enable a critical definition of the mechanistic 

basis of VZV modulation of host cell functions which is needed 

for development of a “second generation” vaccine to lessen the 

impact of VZV disease on the community.

Herpes Neuropathogenesis 

Transmission of Herpes simplex viruses (HSV) occurs from 

close contact with an individual who is actively shedding virus. 

Viral shedding generally occurs from lesions but can occur even 

when lesions are not apparent.  Herpes infection can be treated 

but not cured, as the virus infects nerve cells and lies dormant 

in these cells during the lifetime of the human host.  HSV can 

awake or reactivate frequently and its reactivation can be 

triggered by a number of factors including stress or illness. Our 

laboratory has established several models for culture and HSV-1 

infection of primary human fetal and rat nerve cells in vitro. Our 

studies aim to understand how HSV-1 invades and replicates in 

nerve cells and the mechanisms used by the virus to travel along 

nerves for efficient virus spread during primary infection and 

after reactivation. We have used fluorescent-tagged viruses to 

visualize how the virus enters, travels along axons (nerves) and 

exit nerve cells using fluorescence and real time imaging. We 

have also used electron microscopy in order to elucidate, at an 

ultra structural level, the mechanisms used by the virus to travel 

along nerves and for virus assembly and exit from nerve endings. 

Our findings have led to the establishment of a model in which 

virus components are transported separately along nerves and 

the virus is assembled at axonal swellings and nerve endings 

before the virus exit the nerve cell. Our studies have shown that 

the virus has evolved to utilize existing neuronal vesicles and 

secretory pathways for transport of its components and for its 

exit from nerve cells.  

Understanding the mechanisms used by HSV for entry, 

transport along nerves, and assembly in nerve cells will assist 

in the development of new strategies for antivirals for control 

of recurrent herpes disease. In addition, elucidation of the 

mechanisms of how HSV-1 utilizes the existing transport 

pathways in nerve cells for virus spread from nerve cell to nerve 

cell will further assist in the use of HSV as gene therapy vector 

to deliver drugs to the nervous system. 

Institute of Dental Research

Analysis of advanced caries as a polymicrobial infection 

Degradation of tooth enamel leads to exposure of the 

underlying vital dentine matrix to infection. Recent studies 

using molecular techniques have detailed the complexity of 

the polymicrobial flora associated with dentinal caries where 

consortia of bacteria preferentially migrate along the tracts 

normally occupied by cell processes of the odontoblasts 

that line the pulp chamber of the tooth. Characteristics of 

the microflora associated with infected necrotic pulps have 

been actively investigated but the phases of infection by 

dentine microorganisms remain obscure. In the present study 

fluorescence in-situ hybridisation on tissue embedded in resin 

and based on probes for 16S rRNA corresponding to the major 

groups of bacteria in carious dentine, was used to provide 

information on the characteristics of pulp infection. Lactobacilli 

were prominent in pulps determined to be at the early stage of 

infection. Established infection showed a more complex profile 

with lactobacilli persisting in all of the lesions but with invasion 

of the necrotic regions of tissue by Bacteroidetes, Fusobacteria, 

Lachnospiraceae and Coriobacteriaceae in particular. 

Advanced infections were characterised by mixed anaerobic 

species but with strong representation by Coriobacteriaceae 

and Lachnospiraceae. Lactobacilli were sparsely represented 

at this stage. Typically groups of organisms were spatially 

isolated within the infected pulp tissue. Analysis indicated 

that Lactobacillus rhamnosus could invade vital pulp tissue 

to achieve a very high biomass that was not associated with 

detectable local inflammatory infiltrate. The findings establish 

that early invasion of the dental pulp can be associated with a 

pronounced selection from the complex microbial populations 

within carious dentine, suggesting specific pathogenicity. 

Further, that extension of infection occurs according to defined 

sequence of invading bacterial species. 
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There is considerable interest in the potential of infected 

demineralised dentine to undergo repair thereby avoiding 

destructive surgical removal of infected matrix. The potential to 

disrupt the polymicrobial flora within carious dentine by sealing 

over the infected matrix, was investigated. This approach is 

made possible by the capacity of new glass ionomer cements 

to bond to tooth structure forming a molecular seal. Relative 

to determinations on pre-restoration biopsies, populations 

of lactobaccili and streptococci were markedly reduced 

at a 12 month treatment end-point.  It was noteworthy that 

Propionibacteria persisted in the decalcified matrix adjacent to 

the restoration. As this group are known to express proteolytic 

activities to utilise protein matrix components of dentine as 

nutrient sources, it is considered that effective antimicrobial 

therapy to eliminate Propionibacteria will be necessary 

to preserve the organic matrix to enable appropriate re-

mineralisation as a component of minimal intervention therapy.

Virulence mechanisms of Porphyromonas gingivalis 

P. gingivalis is implicated as a major pathogen in chronic 

inflammatory disease of the tissues that support the dentition. 

This Gram negative anaerobic bacterium is unusual in being 

deficient in the capacity to synthesise the porphyrin macrocycle 

of haem. To compensate for this, the organism has acquired 

sophisticated mechanisms for the sequestration of haem from 

host components, particularly haemoglobin from captured 

red cells. Cysteine proteinases, the gingipains, containing 

extensive adhesin domains, are important for these functions. 

In collaboration with researchers in the School of Molecular and 

Microbial Biosciences, University of Sydney, the three structural 

domains K1, K2 and K3, within the adhesin region of the lysine 

gingipain have been characterised as members of a new class 

of carbohydrate binding adhesins. High resolution structural 

analysis of K1, a haemolysin, and K3, a blood group antigen 

binding domain, has been achieved by X-ray crystallography.  In 

complementary studies, Small Angle X-ray Scatter was used 

to provide an informative topographic outline of the adhesin 

complex in solution. More detailed analysis of binding sites and 

molecular shape changes related to binding will facilitate our 

objective of achieving selective control of this organism within 

oral polymicrobial biofilms.

While these functional determinants play major roles in the 

pathogenicity of the organism in disease sites, eradication 

of P. gingivalis from the oral cavity necessitates removal of 

organisms from numerous mucosal sites that constitute 

reservoirs of infection. Studies at IDR have identified a secreted 

haem receptor (or haemophore) released by P. gingivalis in 

response to limited environmental haem, as expected in most 

mucosal surfaces colonised by the organism. This haemophore, 

termed HusA, displays high affinity binding of haem and is 

essential for growth under haem limitation. It is noteworthy that 

HusA has no functional homologues in other bacteria, reflecting 

the highly adapted biology of P. gingivalis. The unique structure 

of HusA provides favourable indication of potential for specific 

inhibition of this haemophore to augment strategies to eradicate 

the organism from the oral cavity.

Regulation of epithelial integrity by bacteria 

The integrity of the epithelial attachment to the tooth and that 

of the lining epithelium of the lesion of chronic periodontitis 

critically restricts the ingress of microbial products and 

therefore governs the inflammatory reaction to these products. 

Excessive response associated with immunopathology is 

considered to be a key driver of destructive disease. The 

gingipain proteinases of the pathogen Porphyromonas gingivalis 

concentrate at these surfaces and were demonstrated to 

disrupt model epithelial monolayers. The mechanism includes 

direct attack, for instance degradation of the key intercellular 

bridging molecule e-cadherin, and potentially, indirect 

mechanisms, including activation of latent transforming 

growth factor-beta 3 isoform which is strongly expressed by 

these tissues. This growth factor was shown to potently down-

regulate e-cadherin and an array of tight junction proteins, a 

property linked to suppression of the CD24 receptor. Studies at 

IDR have shown that CD24 maintains epithelial barrier integrity 

by up-regulating expression of intercellular junction components 

and directing these components to the cell periphery to form 

functional intercellular junctions. It is proposed that lectin-like 

molecules of commensal organisms including Streptococcus 

gordonii, bind to sialic acid residues on CD24 to regulate 

intercellular junctions and epithelial permeability.
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Analysis of streptococcal genes associated with tolerance  

to low pH and DNA repair 

Comparative proteome analysis of Streptococcus mutans, 

a key pathogen in dental caries initiation, has highlighted a 

number of genes associated with this bacterium’s tolerance to 

acidic conditions.  These genes and their protein products are 

currently the subject of ongoing studies.  The aim is to determine 

novel biochemical sites that will allow the growth of S. mutans 

to be selectively inhibited and hence will prevent cariogenic 

conditions from arising without disrupting the general 

microbial population of dental plaque that creates a protective 

environment on the tooth surface.

Proteome studies have also confirmed an enhanced role for 

competence (DNA uptake) in S. mutans biofilms.  These studies 

have identified a number of genes including ones previously 

designated as coding for “hypothetical” proteins.  The way in 

which S. mutans can exchange genetic information is being 

studied by sequentially eliminating these genes from the 

bacterial chromosome.  This research is enabling a better 

understanding of how more virulent strains of S. mutans can 

arise as well as how the transmission and proliferation of 

antibiotic resistance genes can occur in dental plaque.  Uptake 

of DNA is also essential for the survival of S. mutans under 

extreme stress conditions when chromosomal damage can 

only be repaired with extraneous strands of DNA from the 

environment.  This is known as the SOS response and allows 

chromosomal replication to proceed under circumstances 

where this would otherwise be impossible, thus enabling the 

bacterium to survive and proliferate under adverse conditions 

that are potentially lethal, such as the acidic conditions that give 

rise to carious lesions.

Immune development in the tammar wallaby 

In association with collaborators at ANU, UWS, CSIRO and 

University of New Mexico, aspects of the development of 

immunity in the tammar wallaby are being investigated.  The 

tammar wallaby is an ideal model for undertaking these studies 

as the new born marsupial remains immune intolerant for 

the first 120 days.  Prior to birth, salivary bacteria have been 

shown to be suppressed by the pregnant mother which licks 

the pouch clean in preparation for the new born.  Molecular 

and histological studies have shown that a unique antimicrobial 

peptide, a cathelicidin, is expressed by both the adult and new 

born wallaby which is capable of suppressing bacteria and 

hence protecting the young animal from a range of bacterial 

infections.  

Changes in the early populations of the colonizing bacteria of 

the gastrointestinal tract have also been determined as the 

pouch young develops.  Unique bacterial genera, that have not 

previously been described and which are not detected in the 

adult animal, have been identified using the same molecular 

strategy used in analyzing polymicrobial populations in 

advanced caries.  These microbial studies represent the first 

comprehensive analysis of bacterial populations associated with 

any marsupial.  By studying the changes in bacterial populations 

as the young animal develops, a better understanding will be 

gained into the role played by specific bacterial species during 

the development of immunity and tolerance in this mammal, as 

it is known that the immune system of gnotobiotic animals does 

not develop to maturity.

Institute for Immunology and Allergy Research

Multiple sclerosis 

Two large scale genome wide screens (GWS) for inherited 

susceptibility factors in multiple sclerosis, in which we play a 

major role, have been completed and discovered new genetic 

associations. The screen carried out by the Australian New 

Zealand MS Genetics Consortium (ANZGene) identified CD40 

and a novel region in chromsome12, published in Nature 

Genetics in June 2009 (ANZgene, 2009).  We are now engaged in 

fine ampping the chromosome 12 region, and working out how 

CD40 affects MS.  The second GWS, in collaboration with the 

International Multiple Sclerosis Consortium and the Wellcome 

Trust, is the largest ever undertaken, and has identified virtually 

all the genes which increase risk by more than 20%.  This 

study will be submitted for publication in mid 2010.  We aim to 

determine the basis for these new genetic associations in the 

next few years, and it is expected this knowledge will contribute 

to the development of new therapeutic strategies.

In addition to our group’s contribution to the genome screens, 

David Booth has led the associated gene expression studies, 

the largest such study in MS carried out to date. This work has 

identified a T cell activation signature characteristic of MS, and 
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which may prove useful as a biomarker to monitor response to 

therapy, to predict who might be susceptible to MS and other 

autoimmune diseases, and define a molecular type of MS.

The IL-7R gene 

IL-7R is the second gene unequivocally confirmed worldwide to 

be associated with MS susceptibility. We have shown that the 

MS-susceptibility variant of the gene produces more of a soluble 

form of this receptor, which can reduce cell-surface receptor 

signalling (McKay et al, 2008a). The IL-7R gene is produced in 

many cell types within the immune system, but how does the 

susceptibility variant cause a predisposition  

to MS?

Experiments have been aimed at determining the context in 

which the MS-susceptibility variant behaved most differently 

from the other IL-7R variants within the immune system.  We 

examined T cells, important mediators of tissue damage or 

tissue protection in MS, in 9 different states of activation/

differentiation.  However, the greatest difference in behaviour of 

the MS-susceptibility variant of IL-7R was observed in dendritic 

cells, an important class of cells which process and present 

antigen to the immune system. In dendritic cells IL-7R responds 

to TSLP signals to suppress autoimmunity, and we showed 

that dendritic cells with MS-susceptibility variant of IL-7R may 

receive less of this signal. The challenge is to use this knowledge 

to correct autoimmunity in MS. This work is now published in 

the Journal of Immunology (Hoe et al, 2010).

Our patent application for MS therapy is based on removing 

immune cells from a person with MS, and re-educating them 

via TSLP signalling through IL-7R to prevent immune reactivity 

to central nervous system antigens in MS. We have secured 

funding for 2009 from Merck-Serono to examine new ways to 

generate tolerising dendritic cells in vitro using cytokines in 

combination with IL-7R signalling and other agents to suppress 

autoimmunity. 

Molecular response to therapy 

As part of our ARC Linkage project with Biogen-Idec we 

continued to provide Australia’s only IFN bioactivity service, 

which tests if people with MS using this therapy have a 

biological response to the drug, which is necessary if they are 

to respond to therapy.  Over 2000 people have now had samples 

tested under this service.

In addition, we have recently shown that IL-7R is up regulated 

by IFN in peripheral blood cells in vitro, including both 

naïve and memory T cells. However, this effect is not seen 

amongst individuals carrying the haplotype 4 IL-7Rvariant. We 

hypothesise that haplotype 4 carriers may be less responsive 

to the antiviral effects of IFN, and possibly the therapeutic 

effects of the drug (Hoe et al, Journal of Interferon and Cytokine 

Research, 2010).

Allergy and Asthma 

During 2009 we continued our focus on PHF11, investigating 

how this gene contributed to the changes in the immune system 

in allergic individuals. We were the first group to independently 

confirm a link between the inheritance of specific genetic 

variants in PHF11 and the risk of developing allergic disease. 

Several recent studies from other research groups also support 

a link between heritable genetic variants in PHF11 and allergy. 

We are at the beginning of a revolution in the understanding 

of the genetic basis of complex heritable disorders that can 

involve many genes interacting in a complex manner with the 

environment. This is being achieved by the use of genome-wide 

association studies, allowing scientists to evaluate differences 

in common genetic variants between thousands of healthy and 

affected individuals. Several genome-wide association studies 

have already been published on asthma and allergic eczema and 

an Australian genome-wide association study is currently being 

done, for which we have assisted in the collection of several 

hundred samples as part of a collaboration with the Childhood 

Asthma Prevention Study (CAPS). 

Although such genome-wide association studies have the 

potential to deliver novel insights into the pathogenesis of 

allergy with the promise of improved diagnosis and therapy, 

much work must still be done to fully understand the function 

of many of the genes identified in these studies. The PHF11 

gene is a good example of this, which was identified in a genetic 

association study prior to any knowledge of its function. Using 

an array of genetic, molecular and cell biological techniques 

we published the first functional study of PHF11 in 2008 and in 

2009 we completed a new functional study of PHF11, providing 

additional detail on how PHF11 turns on the expression of genes 

in T-cells of the immune system.
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New work from our laboratory on the function of PHF11 has now 

revealed an unexpected link to how cells cope with stress. A cell 

can encounter stress in a number of ways with one common 

route involving the cellular response to infection by viruses. This 

is particularly interesting as a recent genome-wide association 

study of asthma has identified a novel gene, called ORMDL3, 

that also appears to be important in how cells respond to stress. 

These findings are now leading us to examine the role of PHF11 

in cells that are at the interface of contact with the environment; 

these include cells that line our airways and digestive system 

that come into contact with environmental irritants and 

infectious agents. 

Since the response of our immune systems to these agents 

is determined in part by the inheritance of genetic variants in 

genes such as PHF11, the continued genetic and functional 

investigation of genes linked with allergy will be play an 

important role in understanding the risk of developing allergies.

cancer  

Westmead Institute for Cancer Research

Breast Cancer 

The Breast Cancer Research Group is studying the influence of 

the ovarian steroid hormones, estrogen and progesterone, in the 

normal breast and in breast cancer. The causes of breast cancer 

are largely unknown, yet the crucial role of ovarian hormones 

in normal breast development and function, and their links to 

breast cancer are undeniable. Large clinical studies of women 

exposed to progesterone in hormone replacement therapy have 

unequivocally demonstrated that exposure to progesterone 

in these formulations increases a woman’s risk of developing 

breast cancer.

We are investigating the effects of ovarian hormones in normal 

breast development. Using an innovative three-dimensional 

model we have developed previously, we are investigating 

development of the normal breast with treatment regimens 

mimicking the menstrual cycle. In 2009 we gained valuable 

knowledge as to how the ovarian hormones individually and in 

concert regulated normal breast development. Using primary 

normal tissues and methods optimized in our lab, we are 

employing high throughput digital immunofluorescent image 

analysis to investigate the effects of oral contraceptive and 

hormone replacement formulations on normal breast biology.

Progesterone exerts its effects through the progesterone 

receptor, which resides in the cell nucleus and, when bound to 

progesterone, associates with specific sites on chromosomal 

DNA to regulate expression of specific target genes. We have 

previously shown that normal progesterone receptor function 

is dependent on the formation of aggregates between the 

receptor and important co-factors in the nucleus. In 2009 we 

specifically identified one of these key co-regulators, which 

showed higher expression in cancer cells compared to normal 

breast cells, suggesting that these co-factors may form 

abnormal aggregates with the progesterone receptor in cancer. 

We also utilised a powerful technique that uses high throughput 

sequencing, across the entire human genome, to predict 

which genes the progesterone receptor binds to and regulates.  

We have now identified new target DNAs with which the 

progesterone receptor interacts, and work is continuing on this 

analysis to identify further targets, as well as comparing these 

interactions between normal and breast cancer cells.

Although progesterone is critical in normal breast development, 

it has since emerged that it is also a major driver of breast 

cancer risk. Despite this, healthy women are still regularly 

exposed to synthetic progesterone analogues, such as in the 

oral contraceptive pill and hormone replacement therapy. 

Therefore, it is critical that we understand the mechanisms 

by which progesterone influences breast cancer development 

so that we can devise strategies to circumvent this increased 

breast cancer risk.

Breast Cancer Tissue Bank 

In 2009 the Breast Cancer Tissue (BCTB) has continued its 

activity, recruiting donors and collecting and processing 

specimens from breast cancer patients at BCTB collection 

centres located across both metropolitan and regional areas 

of NSW. In addition, a new collection centre based in the ACT 

began operations and collects from donors in Canberra and 

South East NSW.
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The BCTB headquarters are located within WMI, and 

management of an extensive clinical and specimen data base 

is maintained and is being continually enhanced within the 

WMI facility. Clinical follow up data on donors is also facilitated 

within WMI. During 2009 almost 1,000 new donors were recruited 

to the Bank bringing the total number of donors at the end of the 

year to over 2,500.

By having actual patient material and data available which 

has been collected and stored in accordance with world best 

practice guidelines, the BCTB can support breast cancer 

research programs across Australia and thus expedite the 

research effort with the ultimate aim of the translation of 

research knowledge into clinical practice.

Applications to the BCTB for material and data are subject 

to scientific scrutiny ensuring the high quality of projects 

supported. In 2009 a number of applications were received and a 

total of 2,200 individual specimens were dispatched to research 

projects across Australia.

Melanoma cell cycle research  

We now know that cancer is caused by genetic changes, or 

mutations, in cells. However, the precise sequence of mutations 

required to transform a dormant melanocyte into a melanoma 

remains unresolved. In recent years the group’s work has 

contributed to the identification of several critical pathways 

crucial to this process. In particular, the p16INK4a/p14ARF 

locus, which encodes the tumour suppressor proteins p16INK4a 

and p14ARF, is altered in 39% of melanoma-prone families and a 

single base change that activates the BRAF oncogene is found 

in 50-70% of melanomas. 

Unexpectedly, this activating BRAF mutation is also found 

in 80% of benign acquired naevi on sun-exposed skin. High 

numbers of naevi are associated strongly with melanoma risk 

but the vast majority of benign naevi never form melanomas, 

remain arrested for decades and many gradually disappear. 

Thus, although aberrant activation of BRAF plays a role 

in melanoma, it also triggers a permanent form of growth 

arrest, known as senescence, in normal melanocytes. This 

apparent paradox can be reconciled by the observation that 

BRAF-induced senescence is bypassed by additional genetic 

alterations. The Melanoma Cell Cycle Research Group is 

investigating the mechanisms responsible for BRAF-induced 

growth arrest, which is clearly critical in protecting against 

melanoma formation. In addition, our research will resolve the 

molecular events that occur during melanoma development and 

progression.

The team recently confirmed that activated BRAF promotes 

senescence in human melanocytes. More importantly, they 

showed that the BRAF-induced protective growth arrest did not 

require the accumulation of the p14ARF or p16INK4a tumour 

suppressor proteins. In particular, when p14ARF and p16INK4a 

expression was silenced in human melanocytes, activated 

BRAF retained its potent growth inhibitory activity. They also 

confirmed that the p53 tumour suppressor, which is inactivated 

in most human cancers, is not necessary for BRAF-induced 

senescence in melanocytes. These data suggest that additional 

genes regulate BRAF activity and protect melanocytes from 

abnormal proliferation and transformation. The group is 

exploring potential candidate genes that regulate BRAF-induced 

arrest in human melanocytes.

In recent work secreted factors, such as IL-6 and IGFBP7 have 

been found to play a significant role in senescence. Our group 

readdressed the role of IGFBP7 in BRAF induced senescence in 

human melanocytes. We found no correlation between BRAF 

mutational status and IGFBP7 expression levels in a series of 

melanoma cell lines and benign naevi. Furthermore, we found 

that BRAF potently induced senescence in the presence and 

absence of IGFBP7.  Therefore, the molecules required for 

BRAF-induced senescence in human melanocytes remain to be 

defined.

The Melanoma Cell Cycle research team have also shown that 

accumulation of the p16INK4a tumour suppressor promotes 

rapid cell cycle arrest that leads to a senescence program 

characterized by the appearance of DNA foci, activation of 

acidic ß-galactosidase activity and p53-independence. The 

team also developed a rapid and accurate functional screen to 

determine the functional significance of melanoma-associated 

p16INK4a mutations. The ability to determine variant functional 

activity accurately would identify disease-associated mutations 

and facilitate effective genetic counselling of individuals at high 

risk of melanoma.
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The BRAF, p16INK4a and p14ARF molecules are critical in 

the genesis of melanoma and this research team continues 

to investigate their functions. This work is essential to the 

development of a rational approach to targeted therapy for this 

destructive disease.

Familial Cancer Research Group  

The  Familial Cancer Research Group uses genetic testing to 

identify individuals at high genetic risk of cancer. In conjunction 

with this clinical service, many patients are enrolled in 

collaborative, genetic-epidemiological studies investigating the 

familial aspects of cancer. As many high-risk individuals have 

now been identified, the group established a risk-management 

clinic in 2006 that facilitates co-ordinated, multidisciplinary care 

of women at high risk of breast and ovarian cancer, as well as 

providing further opportunities for research. Studies done on 

the molecular profile of ductal lavage fluid from women at high 

risk are on-going. By 2010, as part of a new research study, most 

younger (<50) women with a new diagnosis of breast cancer 

will be offered rapid turnaround “treatment focussed” genetic 

testing. This study has now been approved to start at Westmead. 

The results will guide cancer management decisions and 

allow for the appropriate use of the newly developed targeted 

therapies such as the PARP-inhibitors.  

The group continues to participate in the international GOG-199 

study, aimed at assessing the usefulness of screening versus 

preventive surgery in women at increased risk of cancer of the 

ovary and fallopian tubes. The group has maintained its role in 

the study of tamoxifen in breast cancer prevention for those at 

higher risk based on family history (IBIS). As a result of such 

studies, women at increased risk of breast cancer may choose 

to take Tamoxifen or Raloxifene to reduce the risk of breast 

cancer. Several new studies have been published as a result of 

collaborations in the investigation of the psychosocial aspects 

of genetic counselling for cancer susceptibility, including studies 

the use of telehealth to provide genetic services to rural areas. 

The group has successfully applied for new funding to extend 

work already done in developing an on-line tool to assess risk of 

bowel cancer based on family history of the disease.

Males from families with a genetic predisposition to breast/

ovarian cancer due to germline BRCA1/BRCA2 gene mutations 

are at increased risk of prostate cancer. The IMPACT study 

(Identification of Men with a genetic predisposition to ProstAte.

Cancer Targeted Screening in BRCA1/2 mutation carriers and 

controls) is evaluating screening in this population. Preliminary 

results from this study are about to be published in the British 

Journal of Urology, indicating that these men tend to develop a 

quite aggressive form of prostate cancer.

The group’s laboratory provides a testing service for individuals 

in the families described above, primarily for mutations in the 

BRCA1 and BRCA2 breast cancer susceptibility genes. In 

addition, there is some testing for susceptibility to melanoma. 

The laboratory’s research program has been successfully 

directed towards improved screening for BRCA1 and BRCA2 

mutations and continues to focus on improvements to testing 

and the understanding of the gene mutations (and unclassified 

variants) that are detected by screening.

Gene expression in cancer 

The Gene Expression Laboratory investigates the impact of APC 

alterations and function in the cell. By employing sophisticated 

cell biology and microscopic imaging techniques, they mapped 

fundamental differences in the cellular location and activity 

of mutated APC proteins. In 2009 they pursued new studies 

that show a link between APC and DNA replication in the 

cell nucleus, with implications for understanding why some 

chemotherapy drugs might have reduced activity in APC-

mutated colorectal cancers.

In 2009 other protein regulators of colon cancer were also 

investigated. In particular, the oncogenic protein beta-catenin 

was analysed for its movement between the nucleus and cell 

membrane, and shown to display a rapid turnover at plasma 

membrane “ruffle” structures involved in cell movement. This 

work was published and the first to provide a clear analysis of 

beta-catenin movement in living cells. 

This team has also continued their study of the tumour 

suppressors BRCA1 and BARD1 in breast cancer, and 

completed new cell imaging studies that characterise the 

movement of BRCA1/BARD1 to nuclear DNA repair foci and  

to mitochondria in cancer cells. 
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Melanoma Genomics and Genetic Epidemiology  

The WICR melanoma genomics and genetic epidemiology group 

has two major goals. First we want to identify all the genes 

that most strongly affect melanoma risk, and how that genetic 

risk interacts with the environment, and we have established 

a leading role in that filed over many years. More recently we 

have begun systematically searching for the genes and proteins 

that make some melanomas more dangerous than others. In 

collaboration with the cell cycle research group we study how 

these specific genetic changes work to produce melanoma. Our 

groups are part of a comprehensive research program funded 

by NHMRC and the Cancer Institute NSW in a multidisciplinary 

partnership with the clinicians and pathologists of the Sydney 

Melanoma Unit (now Melanoma Institute Australia), the world’s 

largest melanoma clinical research centre.

Samples and data from thousands of people with a strong family 

history of melanoma, who have supported our projects over the 

last twenty years, have been used to identify new melanoma 

genes. In addition, our Australian Melanoma Family Study 

(AMFS), one of the world’s largest population-based studies 

of melanoma, has studied people who developed melanoma 

before age 40 in Melbourne, Sydney and Brisbane, or unaffected 

controls, plus thousands of their family members. Early-onset 

melanoma can be indicative of increased susceptibility, but 

little has been known about what genes contribute to risk in this 

setting.

We have reported in the prestigious journal Nature Genetics two 

studies that used up to 600,000 DNA markers to compare the 

genes of people who have had melanoma with those who had 

not. We identified several genes that make a large contribution 

to the risk of melanoma in the community; some are involved in 

skin pigmentation, some in mole development, and others have 

functions that aren’t yet clear. These genome-wide association 

studies (GWAS) have involved 22 research groups of the 

international melanoma genetics consortium (GenoMEL) and 

several million dollars’ funding support from the European Union 

and US agencies such as the National Institutes of Health. 

They have highlighted the contributions WICR researchers are 

making to melanoma research around the world.

We have gone on to analyse the effect of the environment and 

lifestyle in the AMFS and have shown that an alarming number 

of melanomas under 30 can be attributed to the use of sunbeds 

or solaria. 

As part of our CINSW Program we established Australia’s first 

research clinic for people with a high risk of melanoma in the 

Sydney Melanoma Diagnostic Centre. It is trialling photographic 

and other surveillance in a study group of 300 patients whose 

risk of melanoma is more than ten times the average. We are 

showing that new melanomas have been detected early but 

without excessive removal of non-malignant moles. We have 

continued to report some of the first research anywhere in the 

world on perception of melanoma risk and the psychological 

consequences of high melanoma risk in our melanoma families. 

These studies have major translational significance and have 

spun of additional grant support from beyondblue, a national 

mental health initiative.

We are well advanced in wide-ranging studies of all the genetic 

and protein abnormalities in melanomas themselves. The goals 

of this research are to understand how apparently similar 

melanomas can have such different clinical behaviour, whether 

a greater propensity to relapse after surgery, or differing 

responsiveness to drug and biological treatment. These studies 

are showing that specific mutations, proteins and expressed 

genes have a strong influence on melanoma outcome and point 

the way to improved diagnostic tests to support melanoma care, 

as well as to new targets for melanoma treatment.

Gynaecological cancers  

Ovarian cancer is the most lethal gynaecological malignancy. 

The Gynaecological Cancer Research Group has a program 

of research which aims to improve our understanding of the 

progression from healthy cells to ovarian cancer and to improve 

our understanding of what determines how a patient will 

respond to chemotherapy.

The Gynaecological Cancer Research Group has continued 

to work with collaborators on the Australian Ovarian Cancer 

Study (AOCS), a major national collaborative project involving 

WICR, the Peter McCallum Cancer Centre (Melbourne), the 

Queensland Institute for Medical Research (Brisbane) and over 
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20 cancer treatment centres across the country. During 2009, 

in collaboration with Prof David Bowtell and investigators at 

the Peter Mac, regions of the genome were identified that were 

specifically amplified or lost in ovarian tumours in association 

with treatment outcome, for instance the genomic region 

encoding a central cell cycle gene, Cyclin E, was amplified in 

women that did not respond to conventional chemotherapy. This 

work was published in the journal Clinical Cancer Research, 

and researchers are continuing to work on the mechanisms 

underlying this effect so that the results can be translated into 

improved treatment outcomes.

Another major thrust of the Gynaecological Oncology Research 

Group is the identification of genes and pathways that are 

involved in the initial steps leading to ovarian cancer and may 

modify a woman’s risk of developing cancer. In addition to the 

publication of gene signatures related to ovulation, a major 

risk factor in ovarian cancer, this work has led to a new pilot 

grant from the US (Marsha Rivkin Centre for Ovarian Cancer 

Research) to further examine aberrant gene expression patterns 

in malignant human ovarian cells and in samples from women 

at high genetic risk of developing ovarian cancer.

In 2009 the group also participated in an international 

collaboration led by Dr David Huntsman (British Columbia 

Cancer Agency, Vancouver) which identified a likely "driver" 

mutation of the FOXL2 gene in adult-type granulosa-cell tumors, 

relatively uncommon neoplasms that account for 3 to 5% of all 

ovarian cancers. This mutation was one of the first identified 

using whole-transcriptome paired-end RNA sequencing (also 

called RNA-seq) and was published in the New England Journal 

of Medicine.

Leukaemia cell biology  

Acute Lymphoblastic Leukaemia (ALL) is the most common 

childhood cancer and although responsive to chemotherapy, 

20% of children and 65% of adults will relapse following 

treatment. Survival following relapse is poor particularly in adult 

patients. New treatments for ALL are necessary to improve 

outcomes for these patients.

ALL cells are highly dependent on the support of other bone 

marrow cells, generally referred to as stroma, for their growth 

and survival. These cells also provide protection from the effects 

of chemotherapy. The leukaemia cell biology group has been 

investigating ways in which the bone marrow supports ALL 

cells with the aim of disrupting this supportive and protective 

function to enhance currently used therapeutic protocols.

The group has identified a number of stroma-derived factors 

that modulate ALL cell growth including the cytokines IL-7, 

VEGF, and PDGF. However the chemokine SDF-1 is the major 

factor that supports ALL cells. Drugs that can block the effects 

of SDF-1 mobilize ALL cells into the peripheral blood making 

them more susceptible to chemotherapy. These drugs inhibit the 

growth of ALL cells in the laboratory and in a mouse model of 

human leukaemia. However, normal bone marrow stem cells are 

similarly mobilized. We have recently determined that ALL cells 

remain in the circulation longer than normal stem cells providing 

a window where the administration of chemotherapy would be 

expected to produce maximal ALL cell kill with minimal effects 

on normal cells. 

SDF-1 activates a number of molecules within ALL cells. 

Targeting the p38 MAPK signalling pathway specifically 

mobilizes ALL cells but not normal haematopoietic stem cells. 

This has the potential to increase the specificity of current 

used therapies for ALL cells. Inhibition of p38 MAPK also has 

direct effects on the proliferation and survival of ALL cells and 

increases their sensitivity to chemotherapeutic agents. This 

is at least partially mediated by decreasing the production of 

supportive factors by the stromal cells.The potential utility of 

p38 MAPK inhibition as a therapeutic strategy is currently under 

investigation in pre-clinical models.

The PI-3 kinase pathway is also activated by SDF-1 as well 

as a number of other supportive factors produced by stromal 

cells. Disruption of this pathway by blocking a central molecule 

mTOR results the suppression of growth and induction of cell 

death in ALL cells. The mechanism of cell death is different from 

that induced by chemotherapy agents, and as a result, blockade 

of mTOR enhances the efficacy of chemotherapy in pre-clinical 

studies of mTOR inhibitors in ALL. A clinical trial of drugs that 

block mTOR in patients with relapsed acute lymphoblastic 

leukaemia has now been approved.
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Leukaemia cell therapies  

The Cell Therapies group focuses on investigating the use of 

targeted cells for the treatment of infectious and malignant 

disease in patients with haematological malignancy. In the last 3 

years, the group has been enrolling patients into a gene therapy 

study in which CMV specific T cells are generated using an 

adenoviral vector containing the entire CMV pp65 gene. T cells 

are given to patients after allogeneic stem cell transplantation. 

More than 30 patients have received T cell infusions from 

their donors and excellent control of CMV has been observed. 

The team is now moving to expand the applicability of T cell 

infusions to other areas and shortly will introduce infusions 

that have specificity for a number of other opportunistic 

infections including EBV and VZV viruses that are common in 

immunosuppressed individuals. 

Immunity to the BK virus that causes bladder and kidney 

problems in both stem cell and renal transplant recipients is 

being actively investigated and appears also to be amenable to 

cell therapy. It is anticipated that clinical trials in these areas will 

also commence shortly. 

Recently, permission was obtained from the National Marrow 

Donor Program of the USA to utilise stem cell products from 

American Donors for T cell infusions widening the applicability 

of T cell infusions to patients with overseas unrelated donors 

and simplifying the production process for T cell generation. 

These advances will enhance the availability to cell therapies to 

a wide range of immunosuppressed patients.

Translational Oncology  

The aim of the Translational Oncology is to conduct research 

that is specifically focussed on important clinical issues in 

oncology, and a major focus of the group is the pathology of 

breast cancer. 

Mammographic screening for breast cancer is an important 

part of the strategy to reduce the impact from this disease. It 

has also created a number of challenges in breast pathology 

reporting. In particular, there are a range of non-cancerous 

lesions that may give rise to abnormal mammographic 

appearances prompting investigation by biopsy. This includes 

a category known as ‘columnar cell lesions’ of the breast or 

CCLs. While it is clear that CCLs are not themselves malignant, 

their clinical significance is uncertain and it is important that 

we learn more about their natural history and any relationship 

to breast cancer. There have been a number of studies in this 

area, but progress to date has been hampered by inconsistent 

nomenclature and classification schemes that make it difficult 

to directly compare results.                                               

The Translational Oncology group addressed this issue with a 

study that examined pathologic features of 102 CCLs diagnosed 

on biopsy following mammographic detection.  A systematic 

analysis approach was applied to determine whether there 

were natural groupings inherent within the spectrum of 

screen detected CLLs that might form the basis of a robust 

classification scheme. A striking finding from this analysis was 

that there was extreme variability in the pathologic features 

of CCLs. However, it was possible to delineate a subgroup 

consisting of about one third of the 102 cases, that had milder 

pathologic features and a lower proliferation rate. Using a 

classification algorithm, this CCL type could be identified 

in a second series of 32 cases and it was concluded that this 

classification approach could form a basis for future studies on 

the nature and significance of CCLs. Results of this study have 

been published in the journal Pathology (1).

Liver and Metabolic  
Storr Liver Unit 

Hepatitis C  

In 2009 we continued our investigation of hepatitis C virus 

(HCV)-induced insulin resistance. Following our results last year, 

we recently confirmed increased inhibitory phosphorylation 

of the PI3 kinase/Akt pathway inhibitor PTEN in HCV infected 

cells. This suggests a novel mechanism contributing to HCV-

induced insulin resistance and a manuscript is currently being 

drafted. We have known for several years that Hepatitis C, a 

common cause of liver cirrhosis and cancer, also makes people 

three to four times more likely to develop Type 2 diabetes. In 

studying the insulin resistance of 29 people with Hepatitis C, we 

have now confirmed not only that they have high insulin 
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resistance, a precursor to diabetes, but also that they have little 

or no insulin resistance in the liver. This is a very surprising 

finding given that Hepatitis C is a liver disease. This observation 

promises to alter the way we consider hepatitis C pathogenesis 

and its consequences. 

To study whether insulin sensitising drugs increase the effect 

of interferon on HCV we have established cell culture models 

of replicating virus that incorporate a luciferase reporter. We 

have shown that drugs that improve cell insulin sensitivity, 

especially PPAR-α agonists, enhance the ability of interferon to 

suppress virus replication. We are currently determining optimal 

combination treatment conditions and are planning experiments 

to investigate the underlying mechanisms.

Cannabinoid receptors play an important role in the promotion 

of steatosis and fibrosis in chronic liver disease, but there are 

no data on their role in hepatitis C. We have showed that in HCV 

infection, CB1 cannabinoid receptors are upregulated, both 

in patients with chronic hepatitis C and in Huh7 cells infected 

with HCV (JFH-1). This suggested that the virus may directly 

up-regulate the endocannabinoid system. Since HCV replication 

is closely linked to lipid metabolism increased CB1 signalling 

should increase lipid storage and favour viral replication, which 

has been confirmed in in vitro studies. 

Fatty Liver Disease 

In 100 subjects with NAFLD and 129 matched controls we 

showed the importance of the novel adipocytokine Adipocyte 

Fatty acid-binding Proetein (AFABP) to the pathogenesis of 

NASH. Levels of AFABP were independently associated with 

severity of liver necroinflammation and fibrosis and were 

predictive of NASH vs simple steatosis. Interestingly, AFABP 

correlated with insulin resistance and subcutaneous fat. The 

novel cytokine lipocalin-2 correlated with insulin resistance 

and its levels were higher in NAFLD compared to control. It 

was not associated with histological severity of NASH. Finally, 

we assessed retinol binding protein-4 (RBP-4), but found no 

association with NAFLD, or indeed with insulin resistance. 

These data have been published in Hepatology. Adiponectin: 

NASH cirrhosis is characterised by gradual fat loss and a 

paradoxical increase in serum adiponectin. In 119 patients 

with NASH we examined whether adiponectin correlated with 

hepatic fat loss in advanced NASH. All patients had hepatic 

fat measured by digital morphometry and adiponectin and 

leptin measured by ELISA. We showed that in advanced NASH 

(F3-4) adiponectin levels increased with hepatic fat loss in 

a highly significant manner. Indeed, in advanced NASH the 

only associations with reduced hepatic fat were adiponectin, 

patient age and bilirubin. Adiponectin was the only independent 

predictor of hepatic fat loss even when controlled for these 

factors as well as insulin resistance and BMI. These data 

answer a major clinical conundrum and a manuscript is under 

preparation.

Liver Fibrosis 

We have extended data from 2008 which examined the role 

of adiponectin in mediating liver injury by in vitro studies on 

Hepatic stellate cells (HSCs) and Kupffer cells (KCs). Last year 

our data suggested an important role for IL10 and TIMP1 in 

mediating the effects of adiponectin on the liver. In 2009, using 

scratch wounding migration assays, we found that adiponectin 

inhibited wound healing and that the application of anti-TIMP-1 

antibodies in the presence of adiponectin accelerated wound 

recovery. In Boyden chamber invasion assays in which the filter 

was coated with rat tail Collagen 1, adiponectin retarded cell 

invasion and anti-TIMP-1 antibodies abrogated this affect. Taken 

together with previous data, we find that adiponectin promotes 

IL-10 and TIMP-1 secretion which impacts on HSC apoptosis, 

migration and invasion. We are now examining the potential role 

of adiponectin’s ability to regulate IL-10, TIMP-1 levels and HSC 

apoptosis in vivo using mouse models. 

In 2008, we demonstrated that in KCs, adiponectin induced 

IL10 mRNA up to 53 fold, but at the same time had an initial 

pro-inflammatory effect markedly increasing cytokines such 

as TNFα; continued exposure to adiponectin had the opposite, 

anti-inflammatory effect. We now find that IL-10 neutralising 

antibodies abrogate the late phase cytokine down-regulation 

observed in adiponectin primed KCs. In agreement, the 

application of recombinant IL-10 negates the cytokine up-

regulation observed in non-primed KCs. Mechanistically, 

we find that the MAP kinase pathways are involved are now 

testing the relevance of adiponectin and IL-10 treatment on KCs 

inflammatory response in mouse models. Thus, in sum we find 

that adiponectin induces IL-10 in KCs and this abrogates LPS-
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induced TNFα, TGFβ, PDGF and CTGF expression and in part, 

mediates its anti-inflammatory and anti-fibrotic effects on the 

liver. Further in vitro and in vivo studies to examine the molecular 

basis of these effects are underway.

We have sought to elucidate whether adiponectin mediates 

nitric oxide (NO) production in nonparenchymal liver cells 

and whether increased NO modulates the antifibrogenic 

effects of adiponectin. We find that the gene and protein 

expression of iNOS in HSCs and KCs is hugely up-regulated 

by adiponectin treatment (mRNA expression: 1000 fold and 

8000 fold, respectively. Protein expression: 7.7 fold and 7.2 fold, 

respectively). Similarly, eNOS phosphoprotein was increased 

(1.8 fold, p<0.05). Additional experiments showed that the 

AMPK inhibitor, Compound C down-regulated adiponectin-

induced iNOS gene expression, suggesting that iNOS 

induction by adiponectin may be AMPK mediated. In further 

experiments, we show that concentrations of NO metabolites 

(NO2-/NO3-) in HSC, KC and SEC cultured medium treated 

with adiponectin were significantly elevated (36 fold in HSCs, 

9 fold in KCs and 1.75 fold in SECs, p<0.01 and 0.05). We have 

confirmed that the above effects of adiponectin are not due to 

endotoxin contamination. Finally, since HSC contraction plays 

an important role in mediating intrahepatic sinusoidal size in 

cirrhosis and contributes to portal hypertension, we determined 

whether adiponectin modulates endothelin-1 induced HSC 

contraction. Adiponectin (5 µg/mL) remarkably attenuated 

ET-1 - elicited HSC contraction, an effect reversed by the 

NO inhibitor (L-NAME). These exciting results will be further 

investigated in future

Genetics of treatment response in hepatitis C 

Perhaps the highlight of 2009 has been our seminal paper 

published in Nature Genetics on the role of host genetics and 

treatment response in chronic hepatitis C. This paper which 

followed a genome wide analysis or host factors that influence 

response to treatment in chronic hepatitis C infection was part 

of a multinational genetic consortium headed by the Storr Liver 

Unit and undertaken at the Westmead Millennium Institute. In 

essence, we showed that polymorphisms in a gene (IL28B) are 

the most crucial determinant of treatment outcome (success 

or failure) in chronic hepatitis C. Regarded as one of the most 

important advances in hepatitis C in the last decade, this 

discovery is the subject of a University patent and promises to 

significantly alter patient management. The paper has received 

widespread coverage in research journals, lay publications, web 

sites and in News reports.

Liver Cancer 

A second paper on the use of a novel form of therapy (Yttrium-90 

resin microspheres) for the treatment of cancer in the liver was 

published in the Journal of Clinical Oncology with an editorial 

comment and has received much attention. A third report 

(Journal of Hepatology) on the cost effectiveness of cancer 

screening and treatment of Hepatitis B has had major public 

health impact and is the basis of a New South Wales Cancer 

Council and Storr Liver Unit initiative to increase hepatitis B 

case-finding and treatment in the State. This study has received 

widespread interest from other States and Territories. 

Disposition of Cancer Drugs 

Working with the Department of Medical Oncology and 

Westmead Hospital we are involved in two projects that seek 

to develop better dosing regimes for the treatment of serious 

cancers. The first project involves screening patients receiving 

a new generation of anti-cancer drugs called ‘kinase inhibitors’ 

for a large range of genetic mutations in genes involved in 

drug metabolism and drug transport using custom gene array 

technology. These mutations are then statistically compared to 

adverse treatment outcomes to determine if the poor outcome 

could have been predicted in advance by a genetic test. 

Screening for 378 mutations yielded one that was predictive 

and we are extending this work to determine if this finding can 

be translated to the clinic for routine patient management. 

The second project revolves around the observation that 

the commonly used breast cancer drug Tamoxifen exerts its 

beneficial effects through a metabolite formed in the liver called 

Endoxifen. Unfortunately, the formation of Endoxifen is highly 

variable between patients so not all receive the maximum effect 

of Tamoxifen. We have set up a mass spectrometry-based assay 

for Endoxifen for use in a targeted dosing study. Patients will 

have their Tamoxifen dose varied so that the serum Endoxifen 

level is within a desired range. Patients will be followed long 

term to see if this improves breast cancer outcomes.
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Neuroscience and Vision 
Brain Dynamics Centre

Wellbeing 

Biological markers of Mental Health in Twins 

Reduced wellbeing and resilience is a hallmark risk factor for 

poor mental health. The goal of the TWIN-RESILIENCE Study 

is to identify those gene, environment and brain markers that 

predict resilience over time in a large cohort of 1500 healthy 

twins. This project is a large national ARC-Linkage project 

coordinated by the Brain Dynamics Centre (Westmead 

Millennium Institute, University of Sydney) in collaboration 

with POWMRI, Flinders University of South Australia, industry 

partner Brain Resource Ltd, with support from the Australian 

Twins Registry. This project commenced in 2009 and was very 

successful in recruiting almost 30% of the target sample by 

end-2009, with the anticipated completion date of the first wave 

of testing by end-2010. Participants are assessed on a number 

of measures of resilience, including genetic, neurocognitive, 

and EEG/ MRI brain function measures. By comparing MZ 

to DZ twins, we will also be able to assess the contribution 

of heritability versus environmental factors in resilience.  

This information is important given evidence that genetic-

environmental interactions are key to our risk and resilience 

for major mental health conditions such as depression, anxiety 

disorders, ADHD or schizophrenia.

Depression 

International Study to Predict Optimized Treatment –  

in Depression 

Currently, only 40% of patients respond well to antidepressants 

and there is no objective test to help clinicians determine which 

are best to prescribe for an individual with MDD.  iSPOT-D is the 

largest biomarker study ever undertaken in major depressive 

disorder (MDD) and the first trial to study objective tests of 

brain and genetics.  The iSPOT-D aim is to find a guidance tool 

which would be most useful to apply in routine practice.  This is 

a global study, with the Brain Dynamics Centre as a leading site.

The BDC site of iSPOT-D study saw significant progress in 2009. 

The year saw our first completed subjects (1 year in duration), 

40 MDD patients were enrolled as well as 39 healthy control 

participants. This impacted globally, making BDC the 3rd 

highest recruiter world-wide with the 2nd highest retention rate 

of 86%.

BDC’s iSPOT-D study also received significant attention in the 

community in 2009 with media coverage and  feature articles 

in leading newspapers in Sydney, Canberra, Newcastle and 

Parramatta, articles in online newspapers (such as ABC News, 

Nine News, The Age, Virtual Medicine Website, and The West 

Australian), as well as radio segments on 2GB and NOVA 96.9. 

2009 also saw the collaboration of 32 General Practitioners who 

are referring to our Centre for this study.   

Study of the family members of people with Depression 

Supported by an ARC Discovery grant, this study addresses the 

current absence of an objective test or set of biological markers 

that can detect early signs of depression. We are assessing 

candidate gene-brain-behaviour risk markers in the unaffected 

first degree relatives of people with depression.  Family 

members are a valuable comparison group because they share 

biological predispositions with people who have depression, but 

do not have depressive symptoms.  Recruitment of participants 

is continuing over the course of the year to reach a total of 200. 

A summary paper on emotion identification as a risk marker has 

been submitted for publication. 

Post-Traumatic Stress Disorder

Anxiety 

This study looks at biological markers of PTSD and prediction of 

treatment response.  Recruitment is ongoing and participants 

with PTSD will undergo 10 weeks of cognitive behavior therapy 

(CBT). We aim to identify brain markers associated with 

response to CBT, as well as genetic variance. The results of this 

study will be used to identify the specific effects of CBT on 

psychological, physiological and overall functioning of people 

with PTSD. 

NHMRC Centre for Clinical Research Excellence (CCRE): 

Anxiety and Neuroscience 

The aim of this study is to identify biological markers of anxiety 

disorders and response to treatment in these disorders. 	
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The focus is on cognitive behavioral therapy (CBT), a common 

first-line treatment for anxiety disorders. We are looking at both 

cognitive and physiological measures that were specifically 

designed for the anxiety disorders to allow for a more precise 

evaluation of the effectiveness of CBT. This study looks at social 

anxiety disorder, panic disorder, generalized anxiety disorder, 

post-traumatic stress disorder (PTSD) and depression. The goal 

of this study is to use the obtained results to improve existing 

treatments. 

Schizophrenia 

Missing links: cause and treatment of mental illness 

This fellowship is supporting research into schizophrenia. 

Schizophrenia is characterized by high-level breakdowns in 

connectivity, affecting functioning across domains of emotion, 

thinking, feeling and self-regulation. The data collected so far 

under this fellowship has allowed examination across a range of 

clinical, cognitive and brain function measures. 

Publications of this data in 2009, and those forthcoming in 

2010, have focused on presenting an integrative view of these 

measures and highlighting the relationships between them. 

A measure of particular focus has been “gamma synchrony”, 

which can be recorded with electroencephalographic methods 

and has been proposed to be involved in binding information 

together in the brain. The team at the Brain Dynamics Centre 

has been one of the few groups to look at gamma synchrony 

in the context of emotional functioning, in addition to thinking 

tasks. 

Childhood onset psychosis: risk factors and biological markers 

In patients with early or childhood-onset schizophrenia, 

psychotic symptoms develop and present before the age of 18. 

This is a particularly severe form of schizophrenia, with the 

potential to severely affect social functioning and quality of life 

throughout adulthood. 

In collaboration with the Children’s Hospital at Westmead, The 

Brain Dynamics Centre is assessing the clinical, cognitive and 

brain function markers for childhood- and early-onset psychosis. 

If objective markers can be identified, they may one day be able 

to provide support for diagnostic and treatment decisions. In 

2009, pilot data from this study was presented at conferences, 

and as of early 2010, 75% of the target sample has been 

recruited and tested. Data analyses are continuing.

Disorders of adolescent mental health 

ADHD Controlled Trial Investigation of a Non-stimulant 

Attention deficit hyperactivity disorder (ADHD) is the most 

commonly diagnosed psychiatric disorder in children and young 

people, and is generally characterized by inattentiveness, 

impulsivity, and/or hyperactivity.  ADHD has traditionally 

been diagnosed via subjective reports by parents/guardians 

and observations by a paediatrician, which obviously has its 

limitations.  The Brain Dynamics Centre (BDC), in collaboration 

with Brain Resource Company and The University of Sydney, 

has recently validated the use of a computer-based objective 

assessment tool (IntegNeuro™) for accurately distinguishing 

children and adolescents with ADHD from those without ADHD.  

This break through discovery will assist researchers, clinicians, 

and families with the diagnosis, treatment, and further research 

of this common and often limiting psychiatric disorder.

Other research currently being conducted at the BDC includes 

the ACTION study, which is investigating the efficacy of a non-

stimulant drug (atomoxetine, ATMX) for thinking and emotional 

function in ADHD, utilizing the aforementioned IntegNeuro™ 

assessment tool.  The ACTION is due to finish in 2010.  

Upcoming ADHD studies include iSPOT-A, which will identify 

any markers capable of predicting those patients who will 

benefit most from stimulant medication.  This study is expected 

to commence in the second half of 2010.

Centre for Vision Research

 The Blue Mountains Eye Study 

This benchmark population-based study in ophthalmology has 

almost completed 15-year follow-up of the original cohort from 

1992. Collecting information on eye health, hearing and other 

sensory impairments, as well as general health and nutrition, 

once data entry is completed, this study will examine long-term 

risk factors for sensory loss as well as systemic diseases. 
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From blood samples collected at earlier stages of the study, 

this population sample has recently been genotyped, and 

we will examine genetic associations with eye disease and 

systemic traits in 2010. These tasks will involve large scale 

collaboration with national and international researchers. We 

have established such collaborations with some researchers but 

will continue to extend these further. One collaborative project 

combining the BMES, Beaver Dam Eye Study and the UK Twin 

Study has led to a well-documented link between the gene 

EPHA2 and one particular type (cortical) of cataract.

Data collected from previous stages of the study are still being 

analysed, and findings include a strong association from long-

term use of steroids (for example for treating asthma), and an 

increased risk of developing cataract. Dietary data collected 

during the BMES baseline have now been used to investigate 

long-term associations of daily dietary food or nutrients 

(common environmental exposures) with risk of eye disease and 

systemic conditions. 

The Blue Mountains Hearing Study 

A number of publications in the area of age-related hearing 

loss have resulted, including findings published in the Archives 

of Internal Medicine showing that one in three older adults 

have hearing loss. Previously unavailable Australia data on the 

association between several risk factors (i.e. type 2 diabetes, 

stroke, smoking and alcohol consumption) and hearing loss 

were assessed, as were the adverse effects of hearing loss on 

the mental health of older Australians. In collaboration with 

the Bettering the Evaluation and Care of Health (BEACH) 

study, novel findings were published in the Medical Journal of 

Australia, showing relatively low levels of identification and 

management of hearing loss by GPs in Australia. These data 

highlight the need for improved education of GPs to better 

detect and manage older hearing impaired patients.

Retinal vessel signs in acute stroke patients 

This study investigated the role of small vessel disease in acute 

stroke, and it is increasingly recognised that acute stroke such 

as lacunar infarction, deep intracerebral haemorrhage and 

other subtypes involve not only large vessel but also small vessel 

disease. 

Assuming that retinal vascular changes mirror similar changes 

in the brain, this study showed that abnormalities in the retinal 

vessels are strongly linked to some types of stroke (lacunar 

infarction and deep intracerebral haemorrhage). This study 

suggests that different types of stroke have different causes, 

ultimately, highlighting the need for different approaches to 

treat different stroke types. 

Cataract surgery and risk of age-related  

macular degeneration 

This study is continuing the long-term follow-up of around 2000 

participants, to determine the risk of cataract surgery and 

development of age-related macular degeneration.

Australian Heart Eye Study 

Patient recruitment for this study commenced in 2009, from 

patients attending for coronary angiography. This study aims to 

examine associations between the microvasculature (as visible 

from photography of the retina) and coronary heart disease, and 

hence to determine what the risk signs are. Around 400 patients 

have been recruited, and have undergone retinal photography 

and completed the detailed questionnaire.

The Sydney Childhood Eye Study 

Five year follow-up to the original Sydney Myopia Study which 

examined children in two age groups, 6- and 12-year-old 

students, is now well underway, with most primary schools re-

visited and high schools booked in for 2010. 

Once complete this study will have longitudinal data from 

children relatively free of pathology, enabling examination into 

the genesis of eye and systemic diseases. 

Associations between retinal vascular calibre and blood 

pressure, obesity and birth weight that we previously observed 

in the younger children (6-year-olds), have been confirmed 

in the older children (12-year-olds). These data suggest that 

cardiovascular risk factors track from childhood through to 

adulthood, highlighting the need for better recognition and 

management of elevated blood pressure and obesity at younger 

ages, as a potential strategy for limiting the overall disease 

burden of cardiovascular disease in adulthood.
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Cardio-respiratory 
Centre for Heart Research 

Australian Heart Eye Study 

The Australian Heart Eye Study is a collaborative research 

project with Centre for Vision Research. The purpose to the 

study is to assess whether changes detected in the blood 

vessels in the back of the eyes (retina) could provide useful 

information the diagnosis and management of heart disease. 

The retinal photography provide the only opportunity to non-

invasively examine blood vessels.

The study is enrolling a large number of patients (3,000) 

presenting to Westmead Hospital for coronary angiography. 

The patients are undergoing extensive non-invasive risk 

stratification including retinal photography. We hypothesise that 

retinal vessel changes will be associated with both ischaemic 

heart disease secondary to epicardial coronary artery disease 

and subtypes of ischaemic heart disease associated with 

microvascular disease. 

Molecular basis of cardiac rhythm 

In 2009, the Centre for Heart Research continued to expand 

its basic research endeavours.   The focus of this group is to 

understand the molecular basis of cardiac conduction. The 

group employs high-end molecular techniques involving viral 

vector-based gene and regulatory RNA transfer to somatic cells 

to genetically manipulate cells and tissues.  These methods 

permit the characterization of the effects of these alterations 

on cardiac physiology.  Furthermore mechanistic insights into 

arrhythmias can be gleaned.  The group uses cell culture and 

animal models.  The proposed work is deliberately translational 

in nature with the hope of uncovering novel molecular targets 

for the treatment of cardiac arrhythmias.

Trial of Ablation Therapy for Atrial Fibrillation 

Recently, minimally invasive radio frequency ablation 

procedures have been shown to treat atrial fibrillation 

effectively. However, this technique is still evolving and it 

is not clear how to maximise its efficacy while minimising 

complications. To clarify this, a clinical trial was initiated at 

Westmead to compare a novel ablation technique developed 

here for atrial fibrillation against a more commonly performed 

technique. The trial now in progress is also looking at the long 

term effects of these techniques on heart function. We believe 

this trial may provide useful insights into how to optimise the 

treatment of atrial fibrillation and how to minimise patient 

complications.

Development of treatments for ventricular tachycardia 

This project aims to understand how post-myocardial 

infarction substrate precipitates ventricular tachycardia 

and to develop novel strategies of mapping and ablation 

of ventricular tachycardia using non-invasive, non-contact 

electrophysiological mapping.

Non-invasive assessment of myocardial function is clinically 

performed using electrogram voltage mapping.  The group 

assessed the in vivo effects of myocardial activation on 

electrogram dynamics in normal sheep hearts and found that 

the activation sequence of the heart has a significant impact on 

electrogram voltage and rate of local conduction.  This adds to 

the understanding and interpretation of unipolar electrograms.  

Future application of regularisation of voltage based on the 

cardiac activation sequence may be applied to improve the 

accuracy of assessing myocardial function.

Clinical evidence suggests that ventricular tachycardia 

often precipitates at the border zone of scarred and non-

scarred myocardium.  In an ovine model of myocardial 

infarction the group compared the performance of identifying 

ventricular scarring using a multimodality of conventional 

electroanatomical mapping technologies.  The group also 

developed and validated a novel method of non-contact 

mapping of scar which was validated from functional and 

structural assessment of the myocardium.  The novel method of 

scarring offered greater accuracy and resolution in identifying 

ventricular scar tissue over conventional modalities of mapping.

Traditional single chamber noncontact mapping has limited 

ability to identify and map ventricular tachycardia originating 

from the septum.  In an ovine model of chronic anterior 

myocardial infarction, the group mapped ventricular tachycardia 

using simultaneous dual chamber non-contact mapping.  The 

group demonstrated that the septum played a significant role in 

initiating ventricular tachycardia in this animal model, and were 

able to identify potential target sites of radio frequency 
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ablation.  Research is currently being undertaken to identify the 

association of septal scarring and the mechanism responsible 

for initiation of ventricular tachycardia.

Ludwig Engel Centre for Respiratory Research

Sleep disordered breathing 

Researchers are working to understand the processes 

associated with the occurrence of obstructed breathing during 

sleep in order to improve the treatments available for this 

important disorder.

Snoring has long been thought of as mainly a social nuisance, 

but there is growing evidence world wide of the possible 

health implications of habitual snoring. We have published 

a large study showing an increased prevalence of carotid 

artery atherosclerosis in heavy snorers. Studies undertaken 

this year have demonstrated that snoring like vibrations may 

be a factor responsible for triggering endothelial dysfunction. 

We are continuing this line of research to further explore the 

mechanisms by which snoring vibration energy may trigger 

the endothelial dysfunction and inflammation that may lead 

to carotid artery atherosclerosis, which is the leading cause of 

stroke. 

Studies undertaken in 2009 include investigation of nasal dilator 

splints as a treatment to reduce disturbed sleep and sleep 

disordered breathing, measurements of the surface tension 

of the upper airway lining liquid in healthy subjects and OSAS 

patients, the impact of breathing route on the development of 

sleep disordered breathing, and the development of a computer 

model aimed at defining the relationships between peri-

pharyngeal tissue pressure and upper airway patency. Ongoing 

studies have continued to explore the role of peri-pharyngeal 

tissue pressure in the pathogenesis of upper airway collapse, 

which is the major underlying cause of OSAS. We have also 

developed and published a new model of the upper airway 

functioning as a muscular hydrostat.

The group also participated in a study in Samoa demonstrating 

that CPAP treatment can effectively reduce blood pressure  in 

patients with untreated severe sleep apnoea and hypertension.

Cystic fibrosis 

The researchers have been working on the nasal potential 

difference (NPD) technique which can diagnose Cystic fibrosis 

(CF), and LECRR is part of the European CF Diagnostic Network 

which is examining different groups of patients and comparing 

the nasal potential difference recordings with the severity of 

their disease.  LECRR staff have recently compared different 

testing solutions in the NPD test which will allow the NPD to be 

used more effectively in multi-centre trials.

This NPD test also provides better understanding of the 

mechanisms involved in salt movement across the human 

airway and is helping to find new therapies which may bypass 

the defect in CF by stimulating different chloride channels to 

move salt in the right direction.  

The group has just published a study of fungi in CF, showing the 

importance of correct analysis for new species of fungi, such as 

Scedosporium.

Asthma and chronic obstructive pulmonary disease

Asthma now affects the lives of over 2 million Australian 

children and adults. Despite decades of research into the 

causes and treatment of asthma the prevalence of asthma in 

the population continues to rise. A major research interest of 

the centre is the influence of mouth versus nose breathing on 

the occurrence of asthmatic symptoms. 

Chronic Obstructive Pulmonary Disease is the fourth leading 

cause of death and third leading cause of disease burden and 

it has been estimated that 2.1 million Australians have some 

form of COPD.  Research in the Respiratory Ambulatory Care 

Service focuses on improving the quality of life of patients with 

COPD and their carers by the prevention of crisis situations in 

the community, reducing the frequency of avoidable admissions 

to hospital and improved integration of services.  

Research completed over the past 12 months include the 

outcomes of a community outreach program for patients with 

COPD and a review of whether patients recently admitted to 

hospital with an acute exacerbation of their COPD will benefit 

most from pulmonary rehabilitation. Our study demonstrated 

that admission to hospital does not necessarily predict a 

favourable response to pulmonary rehabilitation.
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Ms Nichole Joachim  
Mr David Cook  

Study Coordinators 
Ms Jennifer Green  
Ms Rochelle Jeffery  
Ms Tania de Loryn  
Ms Lily Wong

Research Assistants 
Ms Thomas Hong  
Ms Elena Palamara  
Ms Cheryl McKendrick  
Ms Stephanie Cassar  
Ms Kimberly Spooner 

PhD students 
Dr Calvin Fong 
Dr Reena Fotedar 
Dr Gowri Kanthan 
Dr Michael Karpa 
Dr Ami Pai 
Dr Chameen Samarawickrama 
Dr Yasser Tariq 
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Brain Dynamics Centre

Director 
Prof Lea Williams

Senior Researchers 
Dr Anthony Harris 
Dr Chris Rennie 
A/Prof Evian Gordon 
Dr Mayuresh Korgaonkar 
A/Prof Michael Kohn 
Prof Peter Robinson 
Emeritus Professor Russell Meares 
Prof Richard Bryant 
A/Prof Simon Clarke

Administration 
Ms Jan Ambrose 
Ms Debbie Gallagher 
Ms Marie Nagy 
Mr Paul Wood-Bradley

Research Study Coordinators 
Ms Claire Day  
Dr Thida Thein 

Post-doctoral Fellows 
Dr Donald Rowe (honorary)  
Dr Justine Gatt 
Dr Jong-Won Kim 
Dr Kerri Brown 
Dr Kim Felmingham 
Dr Peter Drysdale 
Dr Peter Loxley 
Dr Pulin Gong  
Dr Sacha Van Albada

PhD Students	  
Mr Adrian Allen 
Ms Ainslie Hatch 
Mr Alan Chiang  
Mr Andrew Phillips 
Mr Cliff Kerr 
Ms Donna Palmer 
Mr Hal Henke 
Mr HuiYing Wu  
Mr James Henderson 
Mr James Roberts 
Ms Jean Starling 
Ms Kasia Kozlowska 
Mr Kevin Aquino 
Mr Matt Barton  
Mr Michael Kohn

Honour Students 
Mr Kunaal Prasad 
Ms Rebecca Koncz

Research Assistants 
Ms Angela Robl 
Ms Anna Watters 
Ms Aleksandra Klimova  
Ms Alicia Wilcox  
Ms Eva Battaglini 
Ms Lisa Hancock

 

Cardio-respiratory 

Ludwig Engel Centre for 
Respiratory Research

Director 
A/Prof John Wheatley

Deputy Director  
Dr Terence Amis

Chief Investigators 
Dr Kristina Kairaitis 
A/Prof Peter Middleton 
Dr Tracey Robinson

Lab Manager 
Ms Sharon Lee

Research Officer 
Ms Odette Erskine

Research Assistants 
Mr Hugh House 
Ms Melanie Madronio 
Ms Manisha Verma 
Ms Rita Ginn

Research Study Co-ordinators 
Ms Joann Stevens 
Ms Louise Tyler 
Ms Angela Wong

PhD Students 
Mr Jason Amatoury 
Dr Jin-Gun Cho 
Miss Jyotishna Narayan 
Dr Jimmy Chien

MBBS Honours student 
Mr Praveen Gounder

Centre for Heart Research

Director 
Prof Pramesh Kovoor

Research Leaders 
Dr Eddy Kizana 
Prof David Ross 
Dr Aravinda Thiagalingam 
Dr Stuart Thomas

Post Doctoral Researchers 
Dr Jacob Ross 
Dr Renuka Rao

Research Assistants 
Mr Kaiman Huang 
Mr Gary Wu

Technical Officers 
Mr Tony Barry 
Mr Juntang Lu

PhD Students 
Mr Jim Pouliopoulos  
Dr Calvin Hsieh 
Dr Ajita Kanthan 
Dr William Chik 
Dr Joseph Chiha 
Mr Phil Students 
Dr Oliver Gibbs 
Dr Gnalini Gnanesweran

WMI Executive  

Director 
Professor Tony Cunningham

Chief Operating Officer 
Mr Mark Dado

Executive Officer 
Mrs Margot McEwan

Operations and Support

Operations and I.T Manager 
Dr David Facey

Facilities and Grants 
Administration Manager 
Mr Mark Smith

Finance Manager 
Mr Mark Wissam

Finance Officer 
Mrs Renata Alavanja

Communications 
Ms Victoria Hollick 
Mrs Lynn Wiezell

IT Projects Manager 
Mr Ian Magee

Computer Support Officers 
Ms Chris Cannon 
Mr Blair Lawton 
Mr Bruno Marion

Administration Officers 
Mrs Brenda Wilson 
Ms Rhonda Hale 
Ms Denise Brown

Laboratory Managers 
Mr Luke Dawson 
Dr Grigori Kaplan 
Mr Steven Schebeci  
Ms Linda Frost 
Mr Gary Martinic  
Mrs Monica Logan 
Mrs Sharon Lee

Safety and Training Manager 
Mr Brian Horsfield

Reception 
Mrs Dezley Brunell

Stores Officer 
Mr Cecil Nast

Biomedical Engineer 
Dr Rob Wilkins

Research Facilities  
Co-ordinators 
Mrs Christine Browne 
Mrs Vanessa Rothwell

Wash Room Technician 
Ms Fiona Longley

Core  Technology 
Facilities

Confocal Microscopy 
Imaging Scientist 
Dr Hong Yu

DNA Microarray 
Microarray Technician 
Ms Najwa Marmash

Flow Cytometry  
Manager 
Dr Maggie Wang

Electron Microscope 
EM Unit Manager 
Mr Ross Boadle

Histology Services 
Histology Technician 
Ms Virginia James

Protein Production Facility 
Proteomics Officer 
Dr Eve Diefenbach

DNA Sequencing  
Technicians 
Mr Cairo Forrest  
Mr Geoff Totaan
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Research DIVISIONS

Infection and Immunity
Centre for Infectious Diseases and Microbiology 
Centre for Transplant and Renal Research 
Centre for Virus Research 
Institute of Dental Research 
Institute for Immunology and Allergy

Cancer
Westmead Institute for Cancer Research

Liver and Metabolic
Storr Liver Unit

Neuroscience and Vision
Brain Dynamics Centre 
Centre for Vision Research

Cardio-respiratory
Ludwig Engel Centre for Respiratory Research 
Centre for Heart Research

Core Technology Facilities

Confocal Microscopy 
DNA Microarray 
Flow Cytometry 
Electron Microscopy 
Protein Production 
DNA Sequencing 
Histology 

Collaborative Research Centres 
 
NHMRC Centre of Clinical Research Excellence to Improve 
Outcomes in Immunosuppressed Haematology Patients

NHMRC Centre of Clinical Research Excellence in Anxiety  
and Neuroscience

Australian Centre for HIV and Hepatitis Virology Research

Australian Centre for Pancreatic Islet Transplantation

NSW Breast Cancer Tissue Bank

International Melanoma Consortium

Kathleen Cuningham Foundation Consortium for Research into 
Familial Breast Cancer

Genes Associated with Multiple Sclerosis in Europeans (GAME)

Swedish and Australian Collaboration for Research into  
Atopic Dermatitis

National Pancreas Transplantation Centre

The Westmead Medical Research Foundation
 
Medical research relies on the support of individuals, business, 
community and service groups. The Westmead Medical Research 
Foundation is the main fundraising body supporting Westmead 
Millennium Institute.

The Westmead Medical Research Foundation is grateful for any 
support, as every donation is valuable.

Donations over $2.00 are tax deductible. Donations can be made 
by sending a cheque, money order or credit card details to the 
following address (please indicate if you have a specific interest in 
a particular research area).

The Westmead Medical Research Foundation, PO Box 74, 
Westmead NSW 2145, or contact us on our toll free number: 1800 
639 037.

We wish to thank the staff and families who assisted in the production  

of the WMI Annual Report 2009/10.

Production Manager: Victoria Hollick.

Graphic design and production: CMC.
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Westmead Millennium 
Institute at a glance

Founding donors include:  
Australian Cancer Research Foundation, The Westmead Medical Research Foundation, Robert W Storr Estate, University of Sydney,  
and Staff Specialists of Westmead Hospital.
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