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Overview: Central Clinical School Honours Projects 2014 

Monash University, through The Central Clinical School (CCS), offers a wide range of 
opportunities for students to continue their studies through the honours and post-graduate 
pathways. Entry points are: 

• Bachelor of Medical Science (3rd year MBBS then back to MBBS) 
• Bachelor of Biomedical Science (BBiomedSc) 
• Bachelor of Science (BSc) 
• Bachelor of Biotechnology (BBiotech) 

2014 Bachelor of Medical Science projects have a separate booklet, see 
www.med.monash.edu.au/cecs/documents/2014-bmedsc-projects.pdf  

Monash University’s Central Clinical School (CCS) focuses on translational research – 
incorporating insights developed from the laboratory bench research to therapies 
applicable at the patient bedside.  Our Departments and affiliates have strong links with 
health care providers, ensuring that our research can move towards health outcomes as 
rapidly as possible. Our work provides the springboard for the development of new 
diagnostics and therapies for a wide range of human diseases – “where research makes a 
difference”.  

The Honours program offers a career path into many areas of medical and clinical research. This booklet outlines many 
opportunities to undertake translational research  

Clinical and medical research areas include: 
 

Allergy Cardiothoracic surgery Kidney Disease Psychiatry 

Autoimmune diseases Diabetes Leukemia Substance abuse 

Bionic eye Endocrine surgery Lung diseases Surgery 

Bleeding disorders Heart disease Malaria Thrombosis 

Bone marrow & lung transplantation HIV Immunity Myeloma Traumatic brain injury 

Burns Immunology Neurosurgery Women’s mental health 

Cancer Inflammation Pathology  

CCS is located primarily at The Alfred Hospital campus, Prahran, in the new Alfred Medical Research and Education Precinct 
(AMREP). This precinct houses a number of world renowned research teams from Monash University, The Alfred Hospital, The 
BakerIDI Heart and Diabetes Research Institute and The Burnet Institute and others. As such, this consortium offers a unique 
range of research strengths and interests aimed at progressing human health. The site offers research interests that range from 
the basic sciences to clinical applications.  

How to use this booklet  
This booklet lists projects for research being undertaken at the site. Research interests have been grouped according to the 
Monash departments or institutions. For further information regarding individual research projects, students should approach 
the laboratory head or nominated person associated with a particular project. 

For general information regarding the Honours courses, you can contact either:  

• Ms Laisa Tigarea, CCS Student Services Coordinator, E: hdr.ccs@monash.edu T: +61 3 9903 0027 
• Associate Professor Mark Wright, Honours Coordinator, E: mark.wright@monash.edu T: +61 3 9903 0703 

Making your application 
Applications are completed centrally through Monash University. Prospective applicants should complete an application form, 
which can be downloaded or obtained from the Faculty Office. Further information, entry requirements and to download 
application forms for: BBiomedSc, BBiotech or Science Honours. 

AMREP Honours Scholarships – apply for $6,000 scholarships to study at AMREP

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/cecs/documents/2014-bmedsc-projects.pdf
mailto:hdr.ccs@monash.edu
mailto:mark.wright@monash.edu
http://www.med.monash.edu.au/biomed/honours/
http://monash.edu/pubs/handbooks/courses/3527.html
http://monash.edu/science/current/honours/how-to-apply/
http://www.adm.monash.edu/scholarships/opportunities/amrep-honours-scholarship.html
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BakerIDI Heart & Diabetes Institute   
 

Baker IDI is Australia’s leading health and medical research institute dedicated 
to reducing ill health and mortality caused by the effects of cardiovascular 
disease and diabetes, two insidious and complex diseases which are wreaking 
havoc in our community. 

Our work extends from the laboratory to wide-scale community studies with a 
focus on diagnosis, prevention and treatment.  We are proud of our pledge to 
improve the quality of life for people now and safeguard the health of future 
generations.  

The Baker IDI Director is Professor Garry Jennings AM. 

 

 

 

Links: 

BakerIDI home page: 
www.bakeridi.edu.au/  

Student queries:  
leonie.cullen@bakeridi.edu.au 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/
mailto:leonie.cullen@bakeridi.edu.au
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BakerIDI Institute 

Atherosclerosis and Vascular Biotechnology Laboratory 

Recombinant agents for efficient and safe anticoagulation and thrombolysis 

SUPERVISOR/S: 

 

Dr Christoph 
Hagemeyer 

    

CONTACT EMAIL: christoph.hagemeyer@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

This project is based on the single-chain antibody (scFv) technology, an emerging class of biotechnologically pro- duced 
therapeutics. ScFvs are designed to contain the variable regions of a full IgG antibody linked by a small linker. The sequence 
of scFvs can be encoded on a single plasmid and thus mutations and additional fusions of tags or effec- tor molecules can be 
performed using molecular biology techniques.  

Our aim is the development of novel targeted thrombolytic drugs to treat thrombosis. We recently generated anti- bodies 
that specifically bind and block activated GPIIb/IIIa, the platelet receptor for fibrinogen. Its activation repre- sents the final 
step common to all types of platelet activations. As this receptor’s default state is a non-activated, resting state, GPIIb/IIIa 
needs to become activated in order to bind its major ligand, soluble fibrinogen causing plate- let aggregation and thrombus 
formation.  

The anti-GPIIb/IIIa scFvs will be fused to a thrombolytic urokinase type plasminogen-activator and a third anticoagu- lation 
component (Factor Xa inhibition by tick anticoagulant peptide TAP), generating a new class of drugs with thrombolytic and 
anti-thrombotic properties in a single molecule. TAP is a highly potent and selective factor Xa in- hibitor allowing effective 
anticoagulation because of its central, up-stream, and rate-determining position in the co- agulation cascade. Targeting of 
TAP to clots can decrease systemic anticoagulation and thus bleeding complications.  

By accumulating the fibrinolytic drug at the site of the clot, our designed molecules have the potential to improve the efficacy 
and safeness of the thrombolytic treatment by reducing the overall blood concentration and bleeding complications 
associated with current drugs. We expect a significant faster reopening of the occluded vessel in the animal model compared 
to non-targeted plasminogen activators. 

LINKS: 

http://www.bakeridi.edu.au/research/vascular_biotechnology/ 

 

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:christoph.hagemeyer@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/vascular_biotechnology/
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BakerIDI Institute 

Atherosclerosis and Vascular Biotechnology Laboratory 

Targeted virus particles for genetic transfer of fusion proteins to inhibit atherosclerosis 

SUPERVISOR/S: 

 

Dr Christoph 
Hagemeyer 

    

CONTACT EMAIL: christoph.hagemeyer@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

The adhesion of leukocytes to endothelium plays a central role in the development of atherosclerosis and thus represents an 
attractive therapeutic target for anti-atherosclerotic therapies. Single-chain antibodies against epi- topes associated with 
vascular inflammation/dysfunction provide a unique tool for specific targeting of virus particles with inhibitory fusion 
proteins to areas of need. This specific targeting provides a new therapeutic approach for atherosclerotic disease.  

Recently, we could show that interference with the cytoskeletal anchorage of adhesion molecules through co- expression of 
inert fusion proteins, can reduce cell-cell interactions, leading to the disruption of monocyte adhesion to inflamed 
endothelial cells. We achieved this with a new inhibitory fusion protein containing the intracellular part of vascular cell 
adhesion molecule-1 (VCAM-1) and the extracellular and transmembrane part of CD7 as an inert marker.  

This project aims to develop novel biotechnological approaches that are based on our expertise in single-chain anti- bodies 
generation, modification and fusion to effector molecules and nanoparticles. The biological effects of this novel virus 
targeting approach will be evaluated in a mouse model of advanced atherosclerosis.  

A successful outcome of this study will be highly significant. We would have demonstrated the ability of an inhibitory CD7-
VCAM-1 construct to block cell adhesion in vivo to reduce atherosclerosis. In addition, we would have devel- oped several 
methods for single-chain targeted delivery of virus particles that might be generally applicable in basic research and human 
diseases treatment. 

LINKS: 

http://www.bakeridi.edu.au/research/vascular_biotechnology/  

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/vascular_biotechnology/
http://www.bakeridi.edu.au/research/vascular_biotechnology/
mailto:christoph.hagemeyer@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/vascular_biotechnology/
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BakerIDI Institute 

Atherosclerosis and Vascular Biotechnology Laboratory 

Single-chain antibody-targeted nanoparticles for diagnosis of vascular diseases 

SUPERVISOR/S: 

 

Dr Christoph 
Hagemeyer 

    

CONTACT EMAIL: christoph.hagemeyer@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

This project aims to develop nanoparticle contrast agents for magnetic resonance imaging (MRI) that selectively tar- get 
molecular markers of cardiovascular disease (CVD). These imaging agents will be developed for the early detec- tion of 
unstable, rupture-prone, vulnerable atherosclerotic lesions, thrombosis and difficult to diagnose vessel occlu- sions, such as 
pulmonary embolism.  

We have generated specific single-chain antibodies (scFv) that can selectively target markers associated with athero- sclerosis 
and thrombosis. These include 1) MAN-1, which targets the activated form of the Mac-1 integrin on mono- cytes and 
macrophages and thus is specific for these leukocytes in the activated state; 2) scFv59D8, which targets fibrin, the end 
product of humoral coagulation; and 3) scFvanti-LIBS, which targets the platelet surface glycoprotein integrin receptor IIb/IIIa 
in its activated, ligand bound form. We have already demonstrated that non-covalent cou- pling of superparamagnetic iron 
oxide (SPIO)-beads to scFvanti-LIBS can target and image activated platelets in ves- sels in vitro and in vivo by MRI.  

We will use Gadolinium (Gd)-loaded dendrimers to give contrast in MRI. Dendrimers have a highly branched, three- 
dimensional, nanoscale architecture, low polydispersity and multivalent surfaces that allow simultaneous binding of Gd for 
imaging and scFvs for targeting. The antigen-specific binding capacity of the scFv-dendrimer constructs will be confirmed 
using fluorescence-labelled dendrimers in flow cytometry. Optimal size and Gd-loading will be determined via in vitro MRI of 
human thrombi. Finally, efficacy studies in a mouse model of atherosclerosis and a rabbit model of pulmonary embolism will 
provide in vivo proof of the imaging capability of the constructs. 

LINKS: 

http://www.bakeridi.edu.au/research/vascular_biotechnology/ 

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/vascular_biotechnology/
http://www.bakeridi.edu.au/research/vascular_biotechnology/
mailto:christoph.hagemeyer@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/vascular_biotechnology/
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BakerIDI Institute 

Atherosclerosis and Vascular Biotechnology Laboratory 

Immune cell therapy for preventing plaque rupture: A novel therapy to prevent myocardial infarction 

SUPERVISOR/S: 

  

   

Professor Karlheinz 
Peter, BakerIDI 

Professor Alex 
Bobik, BakerIDI 

Dr Yung Chih Chen   

CONTACT EMAIL: karlheinz.peter@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Atherosclerotic plaque instability is very much driven by the infiltration or activation of inflammatory cells. Our lab has 
previously established a new mouse model of plaque instability/rupture using a surgical stenosis approach. This method will 
generate plaque rupture in 50% of mice. We would like to further understand each immune cell subsets with its involvement 
in the plaque instability and with the overall aim to prevent myocardial infarction and stroke.   

Genetic knockout mice or depleting antibodies have been successfully used in our laboratories before and we have very 
unique tools available. There is growing evidence that immune cells (resident or circular cells) are a major driving force in the 
development of atherosclerosis and plaque destabilisation. Natural Killer T cells/ B cells / T cells / Dendritic cells and platelets 
have been detected in atherosclerotic lesions and each of them plays a crucial role in plaque stability. Given that these cells 
produce large amounts of activating molecules, known as cytokines that can stimulate other immune cells, it is likely that 
they contribute to atherosclerosis are involved in inducing plaque stability. We will investigate the underlying mechanisms 
and aim to develop new therapeutic approaches.   

Students involved in this project will be trained in immunology, histology, molecular biology, flow cytometry and small animal 
surgery.   

LINKS: 

http://www.bakeridi.edu.au/research/atherothrombosis_vascular/ 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/atherothrombosis_vascular/
http://www.bakeridi.edu.au/research/atherothrombosis_vascular/
http://www.bakeridi.edu.au/research/vascular_biology_atherosclerosis/
http://www.bakeridi.edu.au/research/vascular_biology_atherosclerosis/
mailto:karlheinz.peter@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/atherothrombosis_vascular/
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BakerIDI Institute 

Atherosclerosis and Vascular Biotechnology Laboratory 

Vessels-on-a-chip to study blood flow dependent thrombotic processes 

SUPERVISOR/S: 

  

   

Dr Erik Westein Professor Karlheinz 
Peter, BakerIDI 

   

CONTACT EMAIL: erik.westein@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

This project focuses on the processes that modulate arterial thrombosis, with a particular emphasis on the contribution of 
blood flow dynamics. We have previously demonstrated that thrombi themselves create flow conditions that promote 
further thrombus growth. Also, the presence of atherosclerotic plaques that have grown intraluminal are pro-thrombotic due 
to their geometries. A key player in the pro-thrombotic state of the blood in areas of altered flow dynamics is the blood-
borne protein von Willebrand Factor (vWF). This multimeric plasma protein is critical in platelet aggregation under arterial 
blood flow conditions and becomes “activated” at sites of severe vessel narrowing. Aortic valve stenosis is such a medical 
condition where the aortic valve is calcified, leading to a reduced lumen during cystolic blood flow.  

The aim of this project is to delineate the pro-thrombotic effects of aortic valve stenosis and its effect on vWF. We have 
developed a range of microfluidic vessels, or vessels-on-a-chip, to study the effects of blood flow on the thrombotic process. 
The microfluidics will emulate geometries of aortic valves with various degrees of stenosis. This diverse project will combine 
platelet biology, microfluidic technology and high-end microscopy to adequately address the research questions.  

LINKS: 

http://www.bakeridi.edu.au/research/atherothrombosis_vascular/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/atherothrombosis_vascular/
http://www.bakeridi.edu.au/research/atherothrombosis_vascular/
mailto:erik.westein@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/atherothrombosis_vascular/
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BakerIDI Institute 

Atherosclerosis and Vascular Biotechnology Laboratory 

Use of vessels-on-a-chip to develop anti-thrombotic nanoparticles 

SUPERVISOR/S: 

 

Dr Erik Westein     

CONTACT EMAIL: erik.westein@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Anti-platelet therapy, used to treat atherothrombosis, suffers from substantial bleeding complications because it is not 
tailored to act exclusively at sites of pathological thrombus formation where blood shear stresses are typically very high. In 
this project we will investigate mechanisms of thrombus formation that predominate at high shear stress conditions and 
provide a microfluidic approach in which phospholipid based liposomes will be used to deliver high levels of anti-platelet 
drugs specifically at sites of high shear stress. We recently developed relevant models of thrombosis and atherosclerosis, 
both in vivo and in microfluidic flow devices allowing us to develop and characterize drug loaded liposomes. This study is a 
step towards safer and more potent inhibition of thrombus formation with anti-platelet drugs while minimizing systemic 
bleeding complications. This diverse project will combine platelet biology, microfluidic technology and high-end microscopy 
to adequately address the research questions. 

LINKS: 

http://www.bakeridi.edu.au/research/atherothrombosis_vascular/  

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:erik.westein@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/atherothrombosis_vascular/
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BakerIDI Institute 

Biochemistry of Diabetic Complications Laboratory 

A vaccine against atherosclerosis 

SUPERVISOR/S: 

  

   

Professor Merlin 
Thomas 

Dr Chris Tikellis    

CONTACT EMAIL: merlin.thomas@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Atherogenesis is a complex process where a combination of pathogenic factors activate common pathways leading to the 
development of plaques that progressively narrow and harden our major arteries. The immune system, in particular T-cells, 
have been shown to be central in the immune response responsible for atherosclerosis. Cytotoxic T-Lymphocyte Antigen 
(CTLA)-4 has an integral role in controlling T-cell activation in atherosclerosis.  

CTLA-4 is normally expressed as a homodimer on the surface of T-cells, where it competes with CD28 for binding to the B7 
family of co-stimulation molecules, which are expressed on APCs. CTLA-4 allows the T-cell to bind to the antigen presenting 
cell (APC) resulting in the initiation of an immune response. Blocking CTLA-4 can reduce atherosclerotic plaque lesions in a 
mouse model of atherosclerosis. The problem with current inhibitor strategies is that most approaches use a monoclonal 
antibody against CTLA-4. Consequently, after a few weeks the host raises an immune response against the CTLA-4 antibody.  

This project will use a new approach. We have constructed a CTLA-4-measles fusion protein that may be used as a DNA 
vaccine to deliver the protein in vivo. The theory behind this approach is that the CTLA-4 protein will prevent systemic T-cell 
activation by blocking the APCs from binding and activating T-cells. The measles component of the protein will generate an 
immune response allowing the delivery efficacy of the vaccine to be evaluated. Thus, this approach will mimic a vaccine 
against the flu except in this case against atheroslcerosis.  

The project offered will involve animal work, primary cell cultures and epigenetic profiling. The student will be part of a 
research team and will learn a number of techniques throughout their project that will include atherosclerotic plaque area 
quantitation, RNA extraction, cDNA synthesis, Real Time PCR and ELISAs. 

LINKS: 

http://www.bakeridi.edu.au/research/biochemistry_of_diabetic_complications/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/Assets/Files/Merlin%20Thomas_Baker%20Capabilities%202013.pdf
http://www.bakeridi.edu.au/Assets/Files/Merlin%20Thomas_Baker%20Capabilities%202013.pdf
mailto:merlin.thomas@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/biochemistry_of_diabetic_complications/
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BakerIDI Institute 

Biochemistry of Diabetic Complications Laboratory 

Metabolic memory - the bitter legacy of high glucose levels 

SUPERVISOR/S: 

 

    

Professor Merlin 
Thomas 

    

CONTACT EMAIL: merlin.thomas@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Metabolic memory is the name given to the phenomenon whereby previous exposure to metabolic perturbations (such as 
high blood glucose levels) has long-lasting physiological effects, long after the event has dissipated. For example, a period of 
suboptimal blood glucose control in patients with diabetes, continues to be a risk factor for adverse outcomes, when 
compared to those patients who were initially intensively treated, despite the fact that glucose control has been 
subsequently identical in both groups of patients for over a decade.   

We have shown in animal models of diabetes, that restoration of healthy glucose control does not reduce atherosclerosis and 
the pro-inflammatory impact of hyperglycaemia when compared to that seen in mice with persistent hyperglycaemia. It is 
said the sweetest things are hardest to forget. However, the scientific question of how periods of poor glucose control can 
have persistent effects, even decades later, is pivotal to our approach to managing diabetes. It is also apparent that even 
transient elevations in blood glucose may be sufficient to initiate a range of pathogenic pathways associated with an 
increased risk of micro and macrovascular damage, even while mean glycaemic control may be maintained within normal 
range.   

The project offered will involve animal work, primary cell cultures and epigenetic profiling. The animal work will consist of 
studies where mice are exposed to high glucose levels to achieve a transient elevation in blood glucose levels. Aortas from 
these mice will be used for gene expression, protein quantitation and for the isolation of primary endothelial cells.    

The student will be part of a research team and will learn a number of techniques throughout their project that will include 
using an animal model of transient hyperglycemia, RNA extraction, cDNA synthesis, Real Time PCR, ELISAs, tissue culture, 
epigenetic profiling and aortic endothelial cell isolation. 

LINKS: 

http://www.bakeridi.edu.au/research/biochemistry_of_diabetic_complications/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/Assets/Files/Merlin%20Thomas_Baker%20Capabilities%202013.pdf
http://www.bakeridi.edu.au/Assets/Files/Merlin%20Thomas_Baker%20Capabilities%202013.pdf
mailto:merlin.thomas@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/biochemistry_of_diabetic_complications/
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BakerIDI Institute 

Cardiac Hypertrophy Laboratory 

Targeting novel regulators of exercise induced heart growth to treat heart failure 

SUPERVISOR/S: 

  

   

Associate Professor 
Julie McMullen 

Dr Bianca Bernardo    

CONTACT EMAIL: julie.mcmullen@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Heart failure is a major clinical problem affecting 1-3% of Australians. The number of people diagnosed with heart failure is 
on the rise, due to an ageing population and increased rates of obesity and diabetes, posing a significant healthcare burden. 
Thus, strategies to protect the heart against insults such as high blood pressure, heart failure, and heart attack are becoming 
even more critical. My laboratory is focused on identifying genes/proteins that mimic the protective effects of exercise. In an 
effort to treat patients with heart failure, the majority of investigators have focused on blocking "bad" genes and signalling 
pathways in the heart, which largely delays heart failure. By contrast, my laboratory are examining the possibility of 
activating "good" genes and signalling pathways that may normally be activated during the induction of physiological 
hypertrophy e.g. in the "athlete's heart". My group previously reported that the insulin-like growth factor 1 (IGF-1)-
phosphoinositide 3-kinase (PI3K) pathway plays a critical role for the induction of exercise induced heart growth. Thus, 
activation of PI3K, or novel regulators of this pathway, represents a promising new strategy to treat heart failure.  

We have a number of projects that can be tailored for both Honours and PhD students. Projects utilise genetic mouse models 
in combination with a number of molecular biology and biochemical techniques.  

LINKS: 

http://www.bakeridi.edu.au/research/cardiac_hypertrophy/ 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/Assets/Files/Julie%20McMullen_Baker%20Capabilities%202013.pdf
http://www.bakeridi.edu.au/Assets/Files/Julie%20McMullen_Baker%20Capabilities%202013.pdf
mailto:julie.mcmullen@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
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BakerIDI Institute 

Cardiac Hypertrophy Laboratory 

Identification of novel biomarkers for heart failure and atrial fibrillation 

SUPERVISOR/S: 

 

    

Associate Professor 
Julie McMullen 

    

CONTACT EMAIL: julie.mcmullen@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

The biomarkers to be examined in this project are called microRNAs which are small novel genes. microRNAs were first 
discovered in blood in 2008 and are attractive because they are very stable in plasma, even with extended storage and 
multiple freeze-thaw cycles. Assessment of circulating microRNAs is emerging as a useful biomarker in the cancer field, with 
evidence of improved early detection of some forms of cancer, as well as aiding in the detection of disease relapse. This 
project will assess whether microRNAs represent promising biomarkers in mouse models of heart failure and atrial fibrillation. 
Promising candidates will be followed up in blood samples from patients. 

LINKS: 

http://www.bakeridi.edu.au/research/cardiac_hypertrophy/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
mailto:julie.mcmullen@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
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BakerIDI Institute 

Cardiac Hypertrophy Laboratory 

Novel treatment strategies to protect the heart against atrial fibrillation 

SUPERVISOR/S: 

 

    

Associate Professor 
Julie McMullen 

    

CONTACT EMAIL: julie.mcmullen@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Atrial fibrillation (AF) is a cardiac disorder. It is the most common type of arrhythmia causing an irregular heat beat, weakness, 
fatigue and dizziness. AF is associated with increased risk of mortality, stroke and heart failure. AF and heart failure may 
share common triggers and treatment strategies. We have identified activation of PI3K as a novel strategy for the treatment 
of heart failure. This project will explore whether increasing PI3K or novel targets of PI3K in the heart of mouse models with 
AF (using adeno-associated viral vectors or novel compounds) will protect the heart against AF. 

LINKS: 

http://www.bakeridi.edu.au/research/cardiac_hypertrophy/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
mailto:julie.mcmullen@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
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BakerIDI Institute 

Cardiac Hypertrophy Laboratory 

Targeting PI3K regulated microRNAs and novel genes to treat heart failure 

SUPERVISOR/S: 

 

    

Associate Professor 
Julie McMullen 

    

CONTACT EMAIL: julie.mcmullen@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

microRNAs (miRs) are a family of small RNAs that play important roles in the regulation of target genes by interacting/binding 
with specific sites in 3'untranslated regions of messenger transcripts to repress their translation or regulate degradation. 
Silencing of miRs in vivo with antagomiRs is a new and expanding area of technology that is considered a powerful approach 
that may represent a new therapeutic strategy for targeting cardiac disease. Using microarray analysis, we have identified a 
number of miRs that are differentially regulated in mice with increased or decreased PI3K activity (a critical gene in the 
athlete's heart). This project will examine whether inhibition of miRs (i.e. mimicking what happens in a setting of 
physiological hypertrophy) using an antimiR (miR inhibitor) can improve cardiac function  in vivo. 

Another area that this particular project can explore is the characterisation of novel genes to treat heart failure. By 
microarray we have identified a cohort of genes that may be important for the physiological hypertrophic response induced 
by the PI3K pathway. Avenues that can be undertaken include performing bioinformatics analysis of novel genes to elucidate 
gene/protein structure and function, characterisation of gene expression in the heart after pathological and physiological 
stimuli, targeting of novel genes in a setting of heart failure to determine if cardiac function has improved.  

LINKS: 

http://www.bakeridi.edu.au/research/cardiac_hypertrophy/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
mailto:julie.mcmullen@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/cardiac_hypertrophy/
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BakerIDI Institute 

Diabetes and Dyslipidaemia Laboratory 

Validating a Novel Regulator of Fat-Cell Growth and Obesity: A Target Identified in Large Scale Genetic Screens 

SUPERVISOR/S: 

  

   

Dr Brian Drew Dr Anna Calkin    

CONTACT EMAIL: brian.drew@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Obesity is a major health problem in the western world, yet other than lifestyle management and surgery, few therapeutics 
have had a major impact on preventing the obesity epidemic. Therefore, alternative approaches are essential for the 
discovery of novel therapies that better manage obesity progression. Our laboratory collaborates with a group who recently 
demonstrated that susceptibility to obesity on a high fat diet in mice has a considerable genetic component, which can be 
mapped to specific genes. These studies were part of a large genetic screen of >100 unique mouse strains, coined the hybrid 
mouse diversity panel (HMDP). Using this high powered, non-bias genetic approach it is possible to identify genes or 
networks that significantly influence the progression of obesity and thus identify novel targets for therapeutic manipulation.   

Using the HMDP, our lab has identified a novel enzyme that is highly expressed in adipose tissue and is significantly and 
negatively correlated with numerous measures of fat mass in mice and humans. We also provide strong evidence using 
knock-out cells and ChIP-seq analysis, that the enzymes expression is regulated by PPAR - a crucial fat-specific nuclear 
receptor – the first of its kind shown to be a direct target of PPAR. Finally, preliminary data suggests that over-expression of 
the enzyme is inhibitory to fat cell differentiation.   

Therefore, the aim of the current project will be to determine the functional significance of this novel protein in relation to 
prevention and management of obesity in mice and humans. These findings will present a significant advancement in our 
understanding of fat cell development and may highlight a potentially new pathway in the development of obesity, which is 
amenable to future therapeutic intervention  

LINKS: 

http://www.bakeridi.edu.au/Page.aspx?ID=876 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/Page.aspx?ID=1948
http://www.bakeridi.edu.au/Page.aspx?ID=1948
mailto:brian.drew@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/Page.aspx?ID=876
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BakerIDI Institute 

Diabetes and Kidney Disease Laboratory 

The Role of Nox5 Derived Oxidative Stress in Diabetic Complications 

SUPERVISOR/S: 

  

   

Dr Stephen Gray Professor Karin 
Jandeleit-Dahm 

   

CONTACT EMAIL: stephen.gray@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

The development of diabetic complications including vascular and renal disease is enhanced in diabetic patients.  However, 
the underlying mechanism as to why this disease process is accelerated is largely unknown.  Oxidative has been proposed to 
play a key role in the development of diabetic complications, particular the NADPH oxidase (Nox) family.  There are primarily 
4 Nox isoforms that have been shown to be important in the development of diabetic complications, Nox1, 2, 4 and 5.  All of 
these isoforms have increased expression and activity in diabetic patients.  Our group has established a role for the Nox1 
isoform in the development of diabetic atherosclerosis, and the Nox4 isoform in diabetic kidney disease.  However, to date a 
role for the Nox5 isoform in diabetic complications is unknown.        

The honours project will involve investigating the role that Nox5 plays in the development of diabetic complications, with a 
particular focus on either vascular disease or renal disease.  The project will utilise a highly novel humanised Nox5 knockin 
mouse, where Nox5 is expressed only in the vascular smooth muscle cells or the endothelial cells.  The project will involve 
applying various experimental techniques that include immunhistochemistry, RT-PCR for gene expression analysis and cell 
culture analysis to delineate the role that Nox5 plays in the development of diabetic complications.   

LINKS: 

http://www.bakeridi.edu.au/research/diabetes_kidney_disease/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/diabetes_kidney_disease/
http://www.bakeridi.edu.au/research/diabetes_kidney_disease/
mailto:stephen.gray@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/diabetes_kidney_disease/
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BakerIDI Institute 

Glycation, Nutrition & Metabolism Laboratory 

The complement effector C5a as a potential therapeutic target in diabetic nephropathy 

SUPERVISOR/S: 

 

Dr Melinda 
Coughlan 

    

CONTACT EMAIL: Melinda.Coughlan@bakeridi.edu.au  

DEPARTMENT: BakerIDI Institute 

PROJECT DESCRIPTION: 

Did you know that diabetes is the leading cause of kidney disease and that people with diabetes are much more likely to die 
of heart disease?  

Over 400,000 Australians are affected by diabetic kidney disease. Current clinical therapies only delay the progression to end 
stage renal disease and thus new therapies are urgently required.   

Activation of the complement system is a major pathogenic event that drives various inflammatory responses in numerous 
diseases. The “anaphylatoxin” complement C5a is a potent pro-inflammatory mediator. Previous studies have suggested that 
the complement system may be involved in the pathophysiology of diabetic nephropathy, though the role of specific 
complement pathways in the development of this disease remains incompletely defined. Our preliminary data shows that 
C5a is activated in an experimental model of diabetes.  

The aim of this study is to characterise C5a function and activation during the development and progression of diabetic 
kidney disease.   

We have a mouse model with genetic deletion of the C5a/CD88 receptor (C5aR-/-mice). Diabetes will be induced with the 
beta cell toxin streptozotocin, and mice will be followed for 24 weeks. The development of diabetic nephropathy will be 
assessed using immunohistochemistry of renal cortex to assess renal pathology, renal functional measures, markers of 
fibrosis, reactive oxygen species and inflammation. Proteins of the complement pathway will be determined. In vitro studies 
will be performed in renal proximal tubule cells to elucidate mechanisms at the cellular level.   

This project utilises unique animal colonies and pharmacological inhibitors to address the specific link between diabetes and 
the complement pathway. Furthermore, our lab has unique resources, excellent models of diabetic nephropathy and access 
to human serum and urine and to renal biopsy material to substantiate findings from animal models.   

LINKS: 

http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
mailto:Melinda.Coughlan@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
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BakerIDI Institute 

Glycation, Nutrition & Metabolism Laboratory 

Targeting dysfunctional mitochondria by mitophagy in diabetic nephropathy 

SUPERVISOR/S: 

  

Dr Melinda 
Coughlan 

Dr Gavin Higgins    

CONTACT EMAIL: Melinda.Coughlan@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Mitochondria are responsible for generating chemical energy in the form of ATP that is required for cells to undergo 
metabolism. Epithelial cells within the proximal tubule of kidneys are rich in mitochondria. This is largely due to the high 
energy demand of their main function, which is active transport of sodium ions out of the proximal tubule, which is critical 
for tubular reabsorption.  

During diabetic nephropathy the high energy demand placed on these cells as a result of the high concentration of glucose 
results in the mitochondria becoming overworked and damaged. In order to maintain a pool of functional mitochondria, cells 
have a housekeeping process called autophagy, which selectively removes damaged proteins and organelles. The process of 
removing damaged mitochondria is termed mitophagy. In diabetic nephropathy the accumulation of damaged mitochondria 
is thought to contribute to its pathology. This project aims to further understand how mitophagy is activated during the early 
stages of diabetic nephropathy and why this process is unable to continue clearing damaged mitochondria during late stage 
renal failure.  

To better understand mitophagy under diabetic conditions this project will involve culturing human proximal tubular 
epithelial cells (PTEC) and exposing them to high glucose, as well as pharmacological inhibitors of autophagy and siRNA to 
silence autophagic genes. Confocal microscopy will be used to visual mitochondrial dynamics within the cells utilising 
flurogenic dyes and immunocytochemistry techniques to label organelles and proteins in both live and fixed cells. Further, 
western immunoblot analysis and other cell based assays involving the use of a scanning plate reader and Tali Image based 
cytometer will be undertaken in combination with the confocal analyses to enhance our understanding of what is happening 
at a cellular level in diabetic nephropathy.  

LINKS: 

http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
mailto:Melinda.Coughlan@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
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BakerIDI Institute 

Glycation, Nutrition & Metabolism Laboratory 

Investigating the interactions between RAGE and GLP-1 in diabetes and diabetic nephropathy 

SUPERVISOR/S: 

  

   

Dr Karly  Sourris Dr Melinda Coughlan    

CONTACT EMAIL: Karly.Sourris@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

It is estimated by 2020 some 180 million people world wide will be diagnosed with diabetes.  Up to 40% of individuals with 
diabetes develop serious complications including kidney disease which is a major cost to Australia’s healthcare system.  In 
diabetes, present therapies only slow down the progression of kidney disease.  Therefore, the focus of our group is to 
elucidate the mechanisms involved in the development and progression of diabetic kidney disease.  In addition, the 
identification of novel therapeutic targets will ultimately improve current treatment approachesIt is for this reason that we 
are  investigating the interactions between a protein which is part of out body’s defence system, the receptor for advanced 
glycation end products (RAGE) and glucagon-like peptide (GLP-1), a modulator of blood glucose in the diabetic kidney. 
Ultimately, it is anticipated that the findings of the project will assist in a more rational design of future therapies to combat 
the development and progression of diabetic kidney disease. This project will measure diabetes, renal function and oxidative 
stress parameters in control and diabetic c57BL/6, RAGE and GLP-1 knockout mice.  In addition we will be translating our 
findings to the clinical setting by investigating this interaction in clinical samples collected from both type 1 and type 2 
diabetic patients.    

LINKS: 

http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
mailto:Karly.Sourris@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/glycation_nutrition_metabolism/
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BakerIDI Institute 

Heart Failure Pharmacology 

New strategies to rescue diabetes-induced cardiac dysfunction 

SUPERVISOR/s: 

 

Associate Professor 
Rebecca Ritchie 

CONTACT EMAIL: rebecca.ritchie@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Diabetes is Australia’s fastest growing chronic disease; one million Australians have been diagnosed, with close to one million 
more yet to be identified. Diabetes impairs left ventricular (LV) function, increasing the risk of death from heart failure by 
more than 2-fold. New therapies for restoring cardiac function in the diabetic heart are thus highly desirable. The aetiology of 
diabetic heart disease is distinct from other causes of LV dysfunction, as it is characterised initially by diastolic dysfunction, 
where relaxation of the cardiac muscle following contraction is prolonged. This project explores a novel potential therapeutic 
strategy for rescuing cardiac function and structure in the diabetic heart, determining whether post-translational protein 
modifications induced by high glucose play a causal role in development of diabetic cardiomyopathy, and investigate whether 
pharmacological and/or gene-based strategies targeted at limiting these modifications can prevent diabetes-induced LV 
dysfunction, LV fibrosis, hypertrophy and excess generation of reactive oxygen species (ROS) such superoxide. It will provide 
the opportunity for learning a range of techniques, including physiological (e.g. isolated rodent hearts ex vivo or in vivo 
models of diabetic cardiac disease, for assessing cardiac function and blood pressure) biochemical (Westerns, ROS detection, 
ELISA), molecular (real-time PCR, Northerns) and/or histological techniques. 

LINKS: 

http://www.bakeridi.edu.au/research/heart_failure_pharmacology/ 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
mailto:rebecca.ritchie@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
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BakerIDI Institute 

Heart Failure Pharmacology 

Nitroxyl, a relative of NO, is a naturally-occurring cardioprotective molecule 

SUPERVISOR/s: 

 

Associate Professor 
Rebecca Ritchie 

CONTACT EMAIL: rebecca.ritchie@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

The nitric oxide (NO•)/cGMP signalling system is as a powerful cardiac antihypertrophic mechanism. Nitroxyl (HNO), a novel 
redox sibling of NO•, has several therapeutic advantages for the treatment of cardiovascular diseases. We have shown that 
HNO prevents cardiomyocyte hypertrophy and generation of superoxide, while concomitantly enhancing cardiac function 
(the latter in direct contrast to NO•). This project explores whether HNO pharmacotherapy limits myocardial dysfunction, 
induced by hypertension, heart failure or diabetes, and the mechanisms for these actions. Putative independent mediators of 
chronic HNO cardioprotection include cGMP-mediated ROS suppression, and thiol-mediated preservation of cardiac calcium 
handling protein activity (e.g. SERCA2a, RyR2), whose activity is abnormally affected in cardiac pathologies. Ultimately, HNO-
based strategies may offer new treatment options for cardiac disease, either alone or on top of standard care.  

 

 

 

 

 

 

 

LINKS: 

http://www.bakeridi.edu.au/research/heart_failure_pharmacology/ 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
mailto:rebecca.ritchie@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
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BakerIDI Institute 

Heart Failure Pharmacology 

Targeting the anti-inflammatory protein Annexin-A1 for protection from myocardial infarction (heart attack) 

SUPERVISOR/s: 

 

Associate Professor 
Rebecca Ritchie 

CONTACT EMAIL: rebecca.ritchie@bakeridi.edu.au 

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Myocardial infarction (a sustained impairment in coronary bloodflow) and the resultant heart failure is a major cause of 
death in Western societies. The therapeutic potential of the endogenous anti-inflammatory mediator annexin-A1 (ANX-A1) 
has been recognized in a range of inflammatory disorders. We have shown that ANX-A1 has powerful protective actions 
against cardiac injury and loss of LV contractile function. This project explores the potential for ANX-A mimetics to reduce 
cardiac ischaemia-reperfusion injury. The project will test the hypothesis that ANX-A1 represents a novel modulator of 
myocardial viability and LV contractile function following ischaemia-reperfusion, and will seek to investigate the 
cardioprotective function of endogenous ANX-A1 in I-R injury, the receptors responsible for cardioprotection elicited by ANX-
A1 and its mimetics, and examine the potential therapeutic opportunities offered by exogenous ANX-A1 mimetics after I-R 
injury in the intact heart. The project provides the opportunity for learning a range of techniques, including cell culture, as 
well as physiological ex vivo and/or in vivo models of cardiac ischaemia for studying cardiac function and structure, 
biochemical (and/or histological techniques. Development of therapeutic strategies for treating myocardial infarction, alone 
or concurrent with standard care, will ultimately reduce progression to heart failure and death in affected patients. 

LINKS: 

http://www.bakeridi.edu.au/research/heart_failure_pharmacology/ 

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
mailto:rebecca.ritchie@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/heart_failure_pharmacology/
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BakerIDI Institute 

Muscle Biology & Therapeutics 

Using gene therapy tools to study and treat skeletal muscle disease 

SUPERVISOR/S: 

 

    

Dr Paul Gregorevic     

CONTACT EMAIL: paul.gregorevic@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: Physical frailty caused by loss of skeletal muscle mass and strength is one of the main factors contributing to 
disability, illness and premature death worldwide. Our goal is to elucidate how the cellular mechanisms that regulate muscle development 
and adaptation become perturbed in muscle wasting, and to develop new therapeutic approaches to reverse loss of muscle mass, strength 
and metabolic function. 

What sets us apart is that we design and make recombinant viral vectors “in-house”, to regulate and interrogate the cellular mechanisms 
controlling muscle adaptation in vivo with a combination of precision, efficacy, and speed not offered by other methods. Our expertise in 
using gene delivery technologies to manipulate muscle is unparalleled in Australia, and undertaking research with us provides a unique 
opportunity to work with these cutting edge methods. 

Opportunities are available to conduct studies within several of our research themes: 

• How does the Transforming Growth Factor-β signalling network regulate muscle 
• Novel genes that control skeletal muscle growth and wasting 
• The role of non-coding RNAs in muscle adaptation and disease 
• Novel gene therapies for neuromuscular disorders, and wasting in chronic illness 
• Using gene therapies that target muscle to treat diabetes & diabetic complications. 

Students are also welcome to discuss other research projects that may fall outside of these main themes, or involve building collaborations 
with other teams possessing complementary expertise. 

 

Recombinant Viral vectors can be used as gene delivery tools to study the regulation of muscle attributes, and potentially to treat 
conditions associated with skeletal and cardiac muscle disease. 

LINK: http://www.bakeridi.edu.au/research/muscle_biology_therapeutics/ 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/muscle_biology_therapeutics/
mailto:paul.gregorevic@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/muscle_biology_therapeutics/
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BakerIDI Institute  

Metabolic & Vascular Physiology 

Development of brown adipose tissue for treatment of obesity. 

SUPERVISOR/S: 

  

   

Dr Andrew Carey Professor Bronwyn 
A Kingwell 

   

CONTACT EMAIL: andrew.carey@bakeridi.edu.au  

DEPARTMENT:  BakerIDI Institute 

PROJECT DESCRIPTION: 

Fundamentally, obesity results from an imbalance between energy intake and expenditure. Current preventive and 
therapeutic approaches have been either unsustainable or result in significant negative side effects. Brown adipose tissue 
(BAT) is unique with respect to its sole function of burning potentially great quantities of energy, therefore increasing BAT 
content and activity is currently considered one of the most promising strategies to increase energy expenditure to combat 
obesity. BAT function in small animals is well described, however in humans knowledge is limited due to only recently being 
conclusively identified in adults and the identification of novel techniques to measure its activity. Our ongoing studies 
therefore provide opportunities to explore the possibility of combating obesity related disease through one of the most novel 
and exciting approaches in research settings ranging from the laboratory to the clinic. 

LINKS: 

http://www.bakeridi.edu.au/research/metabolic_vascular_physiology/ 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.bakeridi.edu.au/research/metabolic_vascular_physiology/
http://www.bakeridi.edu.au/research/metabolic_vascular_physiology/
mailto:andrew.carey@bakeridi.edu.au
http://www.bakeridi.edu.au/
http://www.bakeridi.edu.au/research/metabolic_vascular_physiology/
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Burnet Institute  

The Burnet Institute combines medical research in the laboratory and at a 
population level with public health action and advocacy to address major health 
issues of disadvantaged populations in Australia and communities in the 
developing world. Three major health themes underpin the Burnet’s work: 

• Infectious diseases 
• Maternal and Child Health 
• Young People's Health 

Director and CEO is Professor Brendan Crabb. 

 

 

 

 

 

Link: 

www.burnet.edu.au 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

Investigating the immune markers associated with macrophage infiltration and HIV-1 infection in the CNS 

SUPERVISOR/S: 

  

   

Associate Professor 
Melissa Churchill 
 

Dr Lachlan Gray    

CONTACT EMAIL:  melissa.churchill@monash.edu 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

This project will investigate the immune markers (cytokines, chemokines etc) which are involved in driving the recruitment of 
an increased number of macrophages into the CNS during HIV-1 infection. Immunohistochemistry studies of HIV-1 infected 
brain tissue has identified an increased number of macrophages compared to uninfected age-matched controls. The 
mechanisms involved in driving the recruitment of macrophages into the CNS , in response to HIV-1 infection, are unknown 
and will be the primary focus of this Honours project.  

HIV-1 infection of the CNS results in several outcomes, including HIV-associated dementia (resulting in debilitating 
neurocognitive impairment), and the establishment of a viral reservoir (where virus persists even during antiretroviral 
therapy). Due to the immune privileged nature of the CNS, HIV-1 can continue to replicate due to the limited immune 
surveillance. Additionally, many antiretroviral drugs have poor penetrance into the CNS, which limits their effectiveness.  

This study will use a cohort of well-characterised HIV-1 infected and uninfected  patient brain tissue samples to analyse RNA 
for the expression of various chemokines and cytokines. 

The techniques that will be used include the following: /Immunohistochemistry / RNA/DNA Extractions / qRT-PCR / RT-PCR 
Arrays / PCR / Cell culture / Transfection / HIV-1 Infection of cell lines and primary cells / Cloning / Sequencing 

LINKS: 

http://www.burnet.edu.au/staff_members/109_melissa_churchill 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/109_melissa_churchill
http://www.burnet.edu.au/staff_members/109_melissa_churchill
http://www.monash.edu.au/research/people/profiles/profile.html?sid=44659&pid=4732
mailto:melissa.churchill@monash.edu
http://www.burnet.edu.au/
http://www.burnet.edu.au/staff_members/109_melissa_churchill
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

Development of peptide-based inhibitors for a host/pathogen target site on the Fc of antibodies 

SUPERVISOR/S: 

  

   

Dr Paul Ramsland Dr Elizabeth Yuriev    

CONTACT EMAIL:  pramsland@burnet.edu.au 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

A common site on the Fc of antibodies is the target of numerous host and pathogen proteins. Several crystal structures have 
been determined for host receptors and pathogen proteins as complexes with the Fc of IgG and IgA (Wines et al 2012). An 
example of a bacterial pathogen that expresses an IgA targeting protein (termed SSL7) is Staphylococcus aureus or “Golden 
Staph”.  A three-dimensional structure of human IgA-Fc in complex with SSL7 was previously determined by X-ray 
crystallography (Ramsland et al 2007). Using the available crystal structures, our group is employing supercomputing for in 
silico mutagenesis, peptide-protein docking and molecular dynamics to select and optimize peptides that inhibit the 
interaction between antibodies and host/pathogen proteins. In this project, peptide-based candidates will be tested for 
binding to the Fc of IgG and IgA and the corresponding bacterial proteins (SSL7, protein A and protein G). Peptides found to 
be active in direct binding or inhibition assays will be further developed using computational techniques to generate more 
potent peptide-based inhibitors. In addition, the most promising Fc-binding peptides will be screened for crystallization with 
their target Fc from IgG or IgA. Techniques used in this project will include standard enzyme-linked immunoassays (e.g., 
ELISA), biosensor binding analysis, peptide-protein molecular modelling, protein crystallization and possibly structure 
determination by X-ray crystallography. Development of peptide-based inhibitors will enable these to be used as probes for 
dissecting the role in immune evasion played by bacterial proteins that bind the Fc of antibodies. Importantly, peptides that 
bind specifically to the Fc of each class of human protective antibody (IgG, IgA and IgM) may be of great use for the large 
scale purification of antibodies, which represent the largest class of biopharmaceuticals for treatment of human disease  

References 

Wines BD, Trist HM, Farrugia W, Ngo C, Trowsdale J, Areschoug T, Lindahl G, Fraser JD, Ramsland PA. A conserved host and 
pathogen recognition site on immunoglobulins: Structural and functional aspects. Adv Exp Med Biol, 2012, 946:87-112. 

Ramsland PA, Willoughby N, Trist HM, Farrugia W, Hogarth PM, Fraser JD, Wines BD, Structural  basis for evasion of IgA 
immunity by Staphylococcus aureus revealed in the complex of SSL7 with Fc of human IgA1. Proc Natl Acad Sci USA, 2007, 
104:15051-15056. 

LINKS: 

www.burnet.edu.au 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/193_paul_ramsland
http://www.monash.edu.au/pharm/research/researchers/profile.html?sid=3179&pid=3374
mailto:pramsland@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

Identifying the structural features of malaria antigens that induce protective immunity 

SUPERVISOR/S: 

   

  

Dr Paul Ramsland Professor James 
Beeson 

Dr Jack Richards   

CONTACT EMAIL: pramsland@burnet.edu.au 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

Natural exposure to malaria parasites induces immune responses to specific epitopes on malaria antigens. Many of these 
antigens are important candidates for vaccines against malaria. The type of immune response that is induced depends largely 
on the structural features of these antigens. The first part of this project will examine structural features of malaria antigens 
using a range of methods including computational mapping models, and physicochemical techniques like circular dichroism, 
dynamic light scattering, small-angle X-ray scattering, and potentially crystallography. Skills in protein expression and 
purification will also be developed. The second part of this project will look at immunological assays that map the antigenicity 
of candidate malarial proteins. The findings of these two approaches will be correlated to determine the structural 
characteristics that contribute to the induction of antibody responses. Understanding these relationships can be used in 
vaccine design to optimise the desired immune responses. 

LINKS: 

http://www.burnet.edu.au/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/193_paul_ramsland
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/205_jack_richards
mailto:pramsland@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

Vaccines against malaria  

SUPERVISOR/S: 

   

  

Dr Jack Richards Professor James 
Beeson 

Dr Freya Fowkes   

CONTACT EMAIL:  richards@burnet.edu.au 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

The aim of this project is to evaluate candidate antigens as potential malaria vaccines, understand what combinations of 
antigens could be used to generate the most effective immune responses, and understand the protective activity of vaccine-
induced immune responses. These studies will focus on several leading candidate antigens (AMA1, EBAs, PfRh, MSP2), and 
other promising antigens. They will use novel approaches in molecular biology, cell biology and immunology to address these 
aims. In addition, the project could include working on optimising vaccine approaches to induce potent protective immune 
responses (e.g. improving antigen presentation). The project could focus on vaccines for P. falciparum and P. vivax, which are 
the two main causes of human malaria. 

LINKS: 

http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_va
ccines_and_new_therapies 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/205_jack_richards
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/3_freya_fowkes
mailto:richards@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

Understanding the targets and mechanisms of human immunity to malaria 

SUPERVISOR/S: 

   

  

Professor James 
Beeson 

Dr Jack Richards Dr Freya Fowkes   

CONTACT EMAIL: beeson@burnet.edu.au 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

This project will focus on identifying the key antigens that are targets of protective immunity against malaria and 
understanding the mechanisms mediating immunity, which includes antibodies and cell-mediated responses. This knowledge 
is crucial for the development of effective vaccines against malaria. The project may combine detailed studies of immune 
responses with clinical and population studies in Africa, Asia, and Papua New Guinea. It will examine how immune responses 
protect children from malaria, or protect pregnant women and their developing babies from the devastating consequences 
of malaria in pregnancy. The studies would particularly focus on understanding how antibodies neutralize and clear malaria 
parasites in the blood, and examine interactions with monocytes/macrophages and dendritic cells, and understanding the 
nature and specificity of antibody responses.  

LINKS: 

http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_va
ccines_and_new_therapies 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/205_jack_richards
http://www.burnet.edu.au/staff_members/3_freya_fowkes
mailto:beeson@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

New treatments for malaria 

SUPERVISOR/S: 

   

  

Professor James 
Beeson 

Dr Jack Richards Dr Freya Fowkes   

CONTACT EMAIL: beeson@burnet.edu.au 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

Currently there is an urgent need for new anti-malarial drugs to combat drug resistance. This project is aimed at identifying 
and developing novel compounds that inhibit replication of malaria parasites. We have recently identified novel compounds 
and drugs that block the blood-stage replication of P. falciparum, and possibly other Plasmodium species. These studies will 
focus on understanding the mechanism of action of these compounds and using this knowledge to identify and develop new 
compounds with potent anti-malarial activity that have potential for clinical development. 

LINKS: 

http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_va
ccines_and_new_therapies 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/205_jack_richards
http://www.burnet.edu.au/staff_members/3_freya_fowkes
mailto:beeson@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

Understanding the acquisition and maintenance of antibodies against malaria 

SUPERVISOR/S: 

   

  

Dr Jack Richards Professor James 
Beeson 

Dr Freya Fowkes   

CONTACT EMAIL: richards@burnet.edu.au 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

Antibody responses to malaria, or other infectious diseases, are dynamic and fluctuate over time. Traditionally, most studies 
of immunity only measure antibody levels at a single time point and fail to capture the dynamic nature of these responses 
and changes over time that may alter people’s susceptibility to infection and disease. This study will measure antibody 
responses to a range of malaria antigens at regular time points in children living in malaria endemic countries. Statistical 
analysis and modelling approaches will be used to examine the relationship between these responses and subsequent 
protection from symptomatic malaria in these children. These findings will be especially important in identifying threshold 
antibody concentrations that are required for protection against malaria, and in developing new serological surveillance tools 
to determine the prevalence of malaria infection within study populations.  

LINKS: 

http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_va
ccines_and_new_therapies 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/205_jack_richards
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/3_freya_fowkes
mailto:richards@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
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Burnet Institute 

Centre for Biomedical Research, Burnet Institute 

Developing new diagnostics for malaria 

SUPERVISOR/S: 

   

  

Dr Jack Richards Professor James 
Beeson 

Dr Freya Fowkes   

CONTACT EMAIL: richards@burnet.edu.au 

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

Access to affordable malaria diagnostics are vital for the effective treatment of people with malaria and for control at a 
population level. With an increasing emphasis on malaria elimination in some parts of the world, there is a need to develop 
diagnostics with improved sensitivity to detect low levels of parasites and to identify individuals with glucose-6-phosphate 
deficiency. These new tests need to be deliverable in resource poor and remote settings. This project will develop and assess 
such new tools and assess their impact on patient outcomes and malaria control. 

LINKS: 

http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_va
ccines_and_new_therapies 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/205_jack_richards
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/3_freya_fowkes
mailto:richards@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/2_malaria_research_immunity_vaccines_and_new_therapies
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Burnet Institute 

Malaria Research Laboratory 

Functional characterisation of Pf113, a potential protein exporter of Plasmodium falciparum blood stage parasites 

SUPERVISOR/S: 

  

   

Dr Paul Gilson Professor Brendan 
Crabb 

   

CONTACT EMAIL: gilson@burnet.edu.au  

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

Plasmodium falciparum is the most deadly malarial pathogen of humans. It causes more than half a million deaths per year 
and illness in hundreds of millions more. Over the years P. falciparum has become resistant many anti-malarial drugs and of 
major concern now is that it appears to be developing resistance to the latest front line drugs in use. New drugs therefore 
need to be continuously developed and it is therefore important to have thorough understanding of parasite biology to 
identify new potential drug targets.  Some promising targets are the parasite’s transport systems that traffic proteins from 
the parasite into the infected red blood cell. Exported proteins contribute to parasite virulence and survival and currently 
protein complexes surrounding the intra-erythrocytic parasite are receiving attention as potential targets due to their 
putative role in protein export.  Pf113 is a large protein of unknown function anchored to membranes around the parasite.  
We propose a project to address Pf113’s function by deleting the protein’s gene or to knockdown its expression and then to 
analyse the mutants for changes that would indicate its potential function. Other experiments to determine the protein’s 
precise location and its interacting partners are also proposed to help define its role in the parasite’s life cycle. The project 
will offer training in molecular biology, parasite transgenics, recombinant protein expression and super resolution 
microscopy. 

LINKS: 

http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/14_malaria_research 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/166_paul_gilson
http://www.burnet.edu.au/staff_members/66_brendan_crabb
http://www.burnet.edu.au/staff_members/66_brendan_crabb
mailto:gilson@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/14_malaria_research
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Burnet Institute 

Malaria Research Laboratory 

Evaluation of potent inhibitory antibody combinations for experimental malaria vaccines. 

SUPERVISOR/S: 

   

  

Dr Paul Gilson Professor James 
Beeson 

Dr Jack Richards   

CONTACT EMAIL: gilson@burnet.edu.au  

DEPARTMENT:  Burnet Institute 

PROJECT DESCRIPTION: 

Malaria caused by Plasmodium falciparum protozoan parasites remains a serious infectious disease particularly of young 
children in developing countries. The disease causes over half a million deaths per year and serious illness in hundreds of 
millions more.  Currently there are no effective malaria vaccines in clinical use.    

It is likely that an effective malaria vaccine will need to target asexual blood stage parasites because this stage of the lifecycle 
is responsible for causing symptomatic disease.  Merozoite stage parasites are a part of the asexual lifecycle, and are 
especially important for immune responses because their extracellular nature makes them more susceptible to antibody 
recognition than the intracellular trophozoite stages of the parasite. Merozoites are the form of the parasite that is involved 
in invasion into new red blood cells and this is achieved using a precisely orchestrated series of invasion ligands that enable 
the parasite to recognise, bind and invade red blood cells. It is known that human develop natural immunity that targets 
some of the parasite’s invasion proteins and that these immune responses can prevent parasite invasion. There is also 
evidence that combinations of antibodies to different parasite antigens provides more effective protection than responses 
against single antigens.  

This project seeks to assist malaria vaccine development by identifying combinations of antibody responses that best inhibit 
parasite invasion and growth, especially combinations that  recognise protein involved sequentially in the invasion process. 
To test this hypothesis the student will perform merozoite invasion inhibition assays using various antibody combinations 
derived from experimental animals and malaria immune humans.  Following on from this, the student will determine how 
these antibodies specifically block invasion by observing live invading parasites by video microscopy.  

LINKS: 

http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/14_malaria_research

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/166_paul_gilson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/155_james_beeson
http://www.burnet.edu.au/staff_members/205_jack_richards
mailto:gilson@burnet.edu.au
http://www.burnet.edu.au/
http://www.burnet.edu.au/centres/20_centre_for_biomedical_research/working_groups/14_malaria_research
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Department of Clinical Haematology and Australian Centre for Blood Diseases 

The Australian Centre for Blood Diseases within the Central Clinical School’s 
Department of Clinical Haematology researches the process of blood clotting 
and blood cancers such as lymphoma, leukemia and myeloma. Its clinical 
component is constantly improving the diagnosis and treatment of blood 
conditions as well as playing a leading role in the advancement of knowledge in 
this important area of Medicine.  

Professor Stephen Jane is the Acting Head of Department. 

 

 

 

 

Link: 

http://www.acbd.monash.org/  

 

Undertaking your Honours degree program at the Australian Centre for Blood Diseases 

Over the last few years, the Honours program at the ACBD has been conducted under the 
umbrella of several Monash University Departments; Immunology, Anatomy, and 
Biochemistry. The program is heavily devoted to the student’s research project, and 
thereby emphasizes the importance of experimental design, data collection and analysis, 
literature reviews and trouble shooting.  

Student enquiries: roisin.briscoe@monash.edu (pictured right) 

Link: 

http://www.acbd.monash.org/students/honours.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/cecs/staff/jane.html
http://www.acbd.monash.org/
mailto:roisin.briscoe@monash.edu
http://www.acbd.monash.org/students/honours.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Cancer and Immune Cell Signalling Group, Division of Blood Cancers 

Understanding how the NF-kappaB signal transduction pathway controls Regulatory T cell development and function 

SUPERVISOR/S: 

  

   

Professor Steve 
Gerondakis 

Associate Professor 
Robyn Slattery 

   

CONTACT EMAIL: steven.gerondakis@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

The function of CD4 T cells that express the Foxp3 transcription factor (Regulatory T cells, Tregs) can either be beneficial or 
detrimental. While Tregs prevent pathology by limiting normal immune responses and suppressing auto-reactive T cells, 
unfortunately Tregs also curtail T cell responses directed against cancers. Manipulating the 'Jekyll and Hyde' characteristics of 
Tregs for therapeutic purposes that include organ transplantation, treating autoimmune diseases and anti-tumor immunity 
will depend on understanding how specific biochemical pathways direct the development and function of these cells. The 
Cancer and Immune Cell Signaling laboratory is offering both Honours and PhD projects that focus on investigating how the 
NFKB signal transduction pathway controls Treg differentiation and function. These projects, which utilize a suite of novel 
knockout mouse strains to explore both cellular and molecular issues involving NFKB and Tregs in the normal immune system 
and in different disease states will exploit a diverse array of methologies to address these questions, including the use of 
hemopoietic stem cell and immune cell reconstitution of mice, cell purification and analysis using flow cytometry, tissue 
culture, T cell functional assays, histology and gene regulation studies using RT-PCR and ChiP. 

LINKS: 

Gerondakis lab: http://www.acbd.monash.org/research/cicsg.html  
Slattery lab: http://www.med.monash.edu.au/immunology/research/diabetes-research-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.acbd.monash.org/staff/gerondakis.html
http://www.acbd.monash.org/staff/gerondakis.html
http://monash.edu/research/people/profiles/profile.html?sid=6713&pid=3885
http://monash.edu/research/people/profiles/profile.html?sid=6713&pid=3885
mailto:steven.gerondakis@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/cicsg.html
http://www.med.monash.edu.au/immunology/research/diabetes-research-lab.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

ECRU Translational Research Division 

Novel epigenetic based therapies for vascular disease 

SUPERVISOR/S: 

 

 

 

  

Dr Hong Bin Liu Dr Yunshan Hu Dr Anthony Dear   

CONTACT EMAIL: hongbin.liu@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Atherosclerotic occlusive peripheral arterial disease (PAD) affects up to 20% of adults over 55y/o and symptomatic PAD is 
associated with has significant morbidity and mortality. Treatment for PAD involves modification of atherosclerotic risk 
factors, lifestyle changes including exercise and medical therapy. Unfortunately medical therapy fails to manage symptoms in 
a significant percentage of PAD sufferers who subsequently require intervention in the form of either surgery or endoluminal 
angioplasty and stenting. Up to 60% of these procedures have limited long term durability due to target vessel re-narrowing, 
termed restenosis, caused, in part by rapid proliferation and migration of vascular smooth muscle cells at the site of initial 
vascular injury a process termed neointimal hyperplasia (NIH).  

The project aims to establish the therapeutic efficacy of a novel epigenetic-based treatment for the prevention of neointimal 
hyperplasia-mediated vascular bypass graft and stent failure due to blood vessel or stent  restenosis. In vitro and large animal 
in vivo studies will be performed to characterise the activity of the new treatment and assess its efficacy compared with 
conventional treatments. Techniques including cell culture, histological specimen preparation and staining together with an 
appreciation of basic statistical analysis would be an advantage.   

LINKS: 

http://www.acbd.monash.org/staff/dear.html 
http://www.acbd.monash.org/research/ecrutrd.html  
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3460&pid=3433
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3667&pid=2287
mailto:hongbin.liu@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/staff/dear.html
http://www.acbd.monash.org/research/ecrutrd.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Fibrinolysis and Gene Regulation Laboratory 

To evaluate new drugs to improve the response to traumatic brain injury 

SUPERVISOR/S: 

  

   

Professor Robert 
Medcalf 

Dr Maithili 
Sashindranath 

   

CONTACT EMAIL: robert.medcalf@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Traumatic brain injury (TBI) is the leading cause of death and disability in young adults and children. TBI leads to physical and 
biochemical disruption of the blood-brain barrier (BBB) which is a highly regulated interface between the circulation and 
central nervous system (CNS). BBB disruption after trauma follows a biphasic temporal profile. It leads to build-up of fluid or 
oedema and facilitates immune cell infiltration into the brain. Accumulating data suggests that increased BBB permeability is 
responsible for short and long term brain damage after TBI. Using our rodent model of TBI, we have identified a new 
mechanism of BBB disruption in neurotrauma involving two protease systems. The first of these is the plasminogen activating 
(PA) system more commonly known for it's role in the removal of blood clots, but more recently has been linked with a 
number of important roles in the brain. The second protease system is the matrix metalloproteinase (MMP) group of 
proteases. The MMPs are well known for their role in the turnover of the extracellular matrix. We have found that both the 
PA and MMP systems are engaged during TBI to increase blood brain barrier permeability and that inhibition of either system 
provides a beneficial outcome following TBI. We have also identified inhibitors of MMPs that improve TBI outcome and also 
agents that attenuate the actions on the PA system that are also beneficial in TBI. This project is to further explore and 
develop these candidate agents as a neuroprotective approach for TBI. This project will involve in vivo models of TBI, assays 
of BBB permeability and biochemical techniques.  

LINKS: 

http://www.ncbi.nlm.nih.gov/pubmed/22822039 
http://www.acbd.monash.org/research/fibrinolysis.html  
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=1027&pid=2860
http://www.monash.edu.au/research/people/profiles/profile.html?sid=1027&pid=2860
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22961&pid=4771
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22961&pid=4771
mailto:robert.medcalf@monash.edu
http://www.acbd.monash.org/
http://www.ncbi.nlm.nih.gov/pubmed/22822039
http://www.acbd.monash.org/research/fibrinolysis.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Fibrinolysis and Gene Regulation Laboratory 

To develop new approaches for the treatment of patients with ischaemic stroke 

SUPERVISOR/S: 

  

   

Professor Robert 
Medcalf 

Mr Be'eri Niego    

CONTACT EMAIL: robert.medcalf@monash.edu  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Tissue type plasminogen activator (t-PA) is a powerful blood clot removing enzyme and is the only approved drug for the 
removal of blood clots in patients with ischaemic stroke. However, its clinical effectiveness is limited as t-PA can also 
promote intracerebral bleeding. It is now clear that t-PA has a number of important effects in the brain including direct 
effects on the blood brain barrier (BBB). t-PA can indeed increase BBB permeability leading to fluid accumulation and it is 
suggested that this is the mechanism by which t-PA increases brain bleeding. We have developed an in vitro model of the 
BBB to explore the mechanism by which t-PA increases BBB permeability. In that study, we identified an intracellular signal 
pathway activated by t-PA that was necessary for t-PA to open the BBB and that inhibition of this pathway reduced 
permeability. We also found out that t-PA bind to a cell surface receptor belonging to the LDL receptor family and that 
blocking this interaction was also beneficial at reducing BBB permeability. These finds have prompted us to now explore the 
value of these blocking agents in mouse and rat models of ischaemic stroke. This project will therefore involve established 
rodent models of ischaemic stroke as well as assay of BBB extravasation in vivo, and many biochemical techniques. Hence 
this project is designed to develop novel approaches to improve treatment of patients with ischaemic stroke. 

LINKS: 

http://www.acbd.monash.org/research/fibrinolysis.html 
http://www.ncbi.nlm.nih.gov/pubmed/22262761 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=1027&pid=2860
http://www.monash.edu.au/research/people/profiles/profile.html?sid=1027&pid=2860
mailto:robert.medcalf@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/fibrinolysis.html
http://www.ncbi.nlm.nih.gov/pubmed/22262761
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Fibrinolysis and Gene Regulation Laboratory 

To determine the role of the plasminogen activating system in the progression and severity of multiple sclerosis 

SUPERVISOR/S: 

  

   

Professor Robert 
Medcalf 

Associate Professor 
Frank Alderuccio 

   

CONTACT EMAIL: robert.medcalf@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases and Department of 
Immunology 

PROJECT DESCRIPTION: 

Multiple sclerosis (MS) is an immune-mediated chronic inflammatory disease that results in demyelination of the central 
nervous system (CNS). It causes acute focal demyelination and axonal loss and results in the formation of multi-focal sclerotic 
plaques. The cause of this disease is unknown and there is no cure. Recently, an enzyme system more commonly associated 
with the removal of blood clots has been implicated in MS. This system is the fibrinolytic enzyme system that controls the 
generation of the powerful protease plasmin from its precursor, plasminogen. The enzymes responsible for activating 
plasminogen are tissue type plasminogen activator (t-PA) and urokinase (u-PA). More recent findings have established 
important roles for this system, particularly t-PA and plasmin, in the CNS including memory and learning, motor function, 
modulation of the blood brain barrier and neurotoxicity. Some studies have reported impaired fibrinolysis in MS where the 
build up of fibrin deposits due to reduced t-PA and plasmin may exacerbate the disease.However, clinical studies have 
revealed that t-PA levels are massively increased in the cerebrospinal fluid of MS patients. Hence it is unclear what the 
significance and effect of these high levels of endogenous t-PA levels in MS patients. We have available a mouse model of 
experimental allergic encephalomyelitis (EAE) that recapitulates some features of MS. In this model, mice are immunized 
against a component of the myelin sheath resulting in the formation of autoreactive T-cells and anti-myelin antibodies and 
clinical features of MS over a two week period. This project will determine the relationship between levels of endogenous t-
PA and plasmin with the onset and progression of this MS-like disease. EAE will be generated in wild-type mice and changes 
in endogenous t-PA levels determined. EAE will also be generated in mice deficient in t-PA (t-PA-/-mice) as well as mice 
deficient in the plasmin inhibitor, antiplasmin (AP-/- mice) and in mice deficient in plasminogen (Plg-/- mice). Disease severity 
will be determined using functional criteria and immunohistochemically. This is a new collaborative project between the 
ACBD and the Department of Immunology. 

LINKS: 

Medcalf Laboratory: www.acbd.monash.org/research/fibrinolysis.html 
Alderuccio Laboratory: www.med.monash.edu.au/immunology/research/autoimmunity-lab.html 
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=1027&pid=2860
http://www.monash.edu.au/research/people/profiles/profile.html?sid=1027&pid=2860
http://www.monash.edu.au/research/people/profiles/profile.html?sid=275&pid=2634
http://www.monash.edu.au/research/people/profiles/profile.html?sid=275&pid=2634
mailto:robert.medcalf@monash.edu
http://www.acbd.monash.org/
http://www.med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/
http://www.acbd.monash.org/research/fibrinolysis.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Fibrinolysis and Plasminogen Modulation Group 

Investigating novel approaches to dissolve pathological blood clots 

SUPERVISOR/S: 

  

   

Dr Anita Horvath Associate  Professor 
Paul Coughlin 

   

CONTACT EMAIL: anita.horvath@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

The formation of a blood clot normally occurs to prevent excessive bleeding following an injury. However, the same process 
is responsible for the formation of harmful clots that may block blood vessels causing heart attacks or strokes. We are 
investigating new ways of improving the efficiency of the body’s existing clot dissolving system by targeting the principle 
regulator of the major clot dissolving enzyme, plasmin.  / Our in vitro data suggests that disrupting the antiplasmin-plasmin 
interaction enhances clot lysis in vitro.  The aim of this project will be to examine the ability of agents targeted to antiplasmin 
to restore blood flow in occluded blood vessels in a mouse thrombosis model.  This project will also investigate the effect of 
agents targeting antiplasmin on reperfusion of thrombotic blood vessels by intravital confocal microscopy.   

LINKS: 

http://www.acbd.monash.org/research/serpins.html 

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=6755&pid=3890
http://www.acbd.monash.org/staff/paul.html
http://www.acbd.monash.org/staff/paul.html
mailto:anita.horvath@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/serpins.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Mammalian Functional Genetics Group 

Role of Zeb proteins in T-cell development and leukemia. 

SUPERVISOR/S: 

 

    

Associate Professor 
Jody Haigh 

    

CONTACT EMAIL: jody.haigh@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Zeb proteins (Zeb1/δEF-1 and Zeb2/Sip1) are perhaps best known for their roles in regulating aspects of epithelial cell biology 
and in particular during epithelial to mesenchymal transition (EMT) events during development or in the spread of cancer 
cells to distinct organs.  More recently they have also been demonstrated to play roles in the acquisition of cancer stem cell 
properties.  We have recently shown that Zeb2 (and perhaps Zeb1 as well) play important roles in hematopoietic cell 
differentiation and mobilization (see Goossens et al., Blood, 2011).  It has also immerged that altered expression of Zeb 
proteins can also play important roles in the development and progression of leukemia.  We will use novel gain and loss of 
function mouse models and human patient material to further understand the role of Zeb proteins in normal hematopoiesis 
and its specific role in T-cell differentiation and T-cell acute lymphoblastic leukemia.  Students will have the opportunity to 
work with mouse embryonic stem (ES) cell based technologies, mouse models and hematopoietic assays in both in vitro and 
in vivo settings.  As well, basic molecular skills such as Gateway cloning, Western blotting and q-RT-PCR analysis will be used 
during this project. 

LINK: 

http://www.acbd.monash.org/research/mammal-genetics.html 

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:jody.haigh@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/mammal-genetics.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Mammalian Functional Genetics Group 

Identification of novel coding and non-coding RNAs involved in cardiovascular cell (de) differentiation. 

SUPERVISOR/S: 

 

    

Associate Professor 
Jody Haigh 

    

CONTACT EMAIL: jody.haigh@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

The discovery that cells can be reprogrammed to induced pluripotent stem (iPS) cells by only four transcription factors (Oct-4, 
Sox-2, Klf-4, c-Myc) has lead to a major breakthrough in our understanding of cellular plasticity and holds great promise in 
the fields of tissue engineering and regenerative medicine. The discovery that miRNAs and long intergenic non-coding RNA 
(lincRNAs) play major roles in many aspects of gene regulation has revolutionized our understanding of many developmental 
and disease processes. This project aims to bring together these two exciting areas of research to better understand how 
miRNAs/lincRNAs and their molecular targets can influence cellular differentiation, cellular memory and the reprogramming 
process. Using a novel exchangeable conditional and inducible transgenic mouse line (See Haenebalcke et al., Cell Reports, 
2013) and cardiovascular cell derivatives (cardiac, epicardial, hematopoietic, and vascular progenitors) we will perform 
functional genomics screens in these primary cardiovascular cells as well as early and late passage reprogrammed 
cardiovascular cells to identify miRNA/lincRNA/mRNAs involved in cardiovascular cell (de)differentiation,  iPS cell formation 
and cellular memory. Top candidates that are conserved in humans identified in this project will be functionally validated 
using in vitro iPS/ES cell and progenitor differentiation assays.  The knowledge gained from this project will generate new 
insights into cardiovascular cell development, cellular plasticity and memory and will be of relevance to a wide spectrum of 
human cardiovascular related diseases.  Students will be exposed to work with ES/iPS cell culture and lineage directed 
differentiation technologies as well as basic molecular approaches such as Gateway cloning, Westerns, as well as q-RT-PCR 
analysis and several bioinformatics based platforms. 

LINK: 

http://www.acbd.monash.org/research/mammal-genetics.html 

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:jody.haigh@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/mammal-genetics.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Mammalian Functional Genetics Group 

Role of Snai proteins in megakaryocyte/erythroid differentiation and hematological disease. 

SUPERVISOR/S: 

 

    

Associate Professor 
Jody Haigh 

    

CONTACT EMAIL: jody.haigh@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Snai proteins (Snai1/Snail and Snai2/Slug) are perhaps best known for their roles in regulating aspects of epithelial cell 
biology and in particular during epithelial to mesenchymal transition (EMT) events during development or in the spread of 
cancer cells to distinct organs.  More recently they have also been demonstrated to play roles in the acquisition of cancer 
stem cell properties.  We have recently shown that Snail overexpression in the hematopoietic system can specifically block 
erythroid and megakaryocyte differentiation.  It has also immerged that altered expression of EMT proteins can also play 
important roles in the development and progression of leukemia.  We will use novel gain and loss of function mouse models 
and human patient material to further understand the role of Snail in normal hematopoiesis and its specific role in blocking 
erythroid/megakaryocyte development and its pathophysiological relevance in human hematological disease.  Students will 
have the opportunity to work with mouse embryonic stem (ES) cell based technologies, mouse models and hematopoietic 
assays in both in vitro and in vivo settings.  As well, basic molecular skills such as Gateway cloning, Western blotting and q-
RT-PCR analysis will be used during this project. 

LINK: 

http://www.acbd.monash.org/research/mammal-genetics.html  

 

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:jody.haigh@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/mammal-genetics.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Myeloma Research Group, Division of Blood Cancers 

The role of the tumour microenvironment in conferring drug resistance in multiple myeloma 

SUPERVISOR/S: 

    

 

Professor Andrew 
Spencer 

Dr Tiffany Khong Ms Sridurga 
Mithraprabhu 

Dr Anna Kalff  

CONTACT EMAIL: aspencer@netspace.net.au 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Multiple myeloma (MM) is an incurable B-cell neoplasm characterised by de novo drug resistance and complex cytogenetic 
abnormalities. Adoption of high-dose chemotherapeutic strategies and the emergence of novel therapeutics 
(immunomodulatory drugs and proteasome inhibitors) over the past 15 years has led to improved survival. Unfortunately, 
despite these significant advances, the disease remains incurable with successive relapses manifesting increasing drug 
resistance. The bone marrow microenvironment (BMME) in which the MM cells reside can influence the growth, 
proliferation, survival, and differentiation of malignant cells within the bone marrow (BM) through supportive signals 
provided by the BM stromal cells (BMSC). The BMSC-MM cell co-culture has been demonstrated to mediate drug resistance 
(DR) to both conventional and novel anti-myeloma therapies, at least in part, by factors secreted by the BMME and the 
resultant effect induced in the MM cells through regulation of signaling pathways.  /  / This honours project will aim to 
identify factors / signaling pathways that confer innate resistance to BMSC-mediated MM cell DR through utilization of a 
panel of human myeloma cell lines (HMCLs) and BMSC. Fifteen human myeloma cell lines (HMCLs) will be co-cultured with 
various BMSC lines in the presence of increasing doses of conventional and novel anti-MM agents. MM cell death induced by 
these agents in the presence or absence of BMSC will be observed and HMCLs that show drug resistance in the presence of 
BMSC when treated with majority of the anti-cancer agents will be selected. This will be validated by determining whether 
DR is conferred by direct contact between BMSC and HMCL or by the secretion of soluble factors by testing BMSC 
conditioned growth medium to recapitulate the resistance effect.  Cytokine array of the conditioned media from BMSC to 
identify factors that contribute to DR and gene expression profiling to identify signaling pathways that are altered in the DR 
HMCLs following culture with BMSC will be performed. Such an approach will help determine drug targets / rational 
combinatorial anti-cancer agents that can be utilized in the MM therapeutics to combat drug resistance and will potentially 
have immediate clinical implications. / 

LINKS: 

http://www.acbd.monash.org/research/myelomagroup.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://monash.edu/research/people/profiles/profile.html?sid=30414&pid=7128
http://www.monash.edu.au/research/people/profiles/profile.html?sid=36506&pid=7141
http://www.monash.edu.au/research/people/profiles/profile.html?sid=36506&pid=7141
mailto:aspencer@netspace.net.au
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/myelomagroup.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Myeloma Research Group, Division of Blood Cancers 

Minimal Residual Disease in Multiple Myeloma (LEOPARD study) 

SUPERVISOR/S: 

 

    

Professor Andrew 
Spencer 

    

CONTACT EMAIL: aspencer@netspace.net.au  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Multiple myeloma (MM) a clonal malignancy of plasma cells is the second most prevalent blood cancer (10%) after non-
Hodgkin Lymphoma. Despite recent advancements, MM remains an incurable disease, except for patients who receive 
allogeneic transplantation who can achieve a prolonged disease free survival and possibly cure.In patients with MM, 
achieving a complete remission (CR) is an important prognostic factor. Treatment regimens incor-porating novel agents are 
associated with higher rates of CR compared to previous standard regimens. Data from studies using highly sensitive 
techniques such as PCR and multiparameter flow cytometry (MPFC) suggest that the more strin-gent the definition used for 
CR the greater the prognostic significance of achieving that degree of response: achieve-ment of molecular remission is 
associated with increased long-term disease-free survival.Clinical relevance of minimal residual disease (MRD) investigation is 
well established for several haematologic malignan-cies, however only preliminary results have been reported in MM.This 
project aims to quantify sequential minimal residual disease (MRD) in patients with MM who are post autologous stem cell 
transplantation and on lenalidomide and alternate day prednisolone maintenance (as part of the LEOPARD study – 60 
patients). This will be done using allele specific oligonucleotide real time quantitative PCR (ASO-RQ-PCR) on bone marrow 
aspirate and trephine (BMAT) samples to compare the yield from both types of samples. The utility of the molecular MRD 
technique will be compared to MPFC, which will also be performed on the aspirates.Methods will involve: extraction of 
genomic DNA from BMATs for amplification of IGH gene rearrangements (VDJH and DJH), sequencing of these 
rearrangements, patient specific ASO primer design, then RQ-PCR and subsequent quantifica-tion of MRD in sequential 
samples.This project may be expanded to adapt this method to monitoring MRD in patients with MM who are post allogeneic 
transplant by PCR on peripheral blood (plasma/serum). 

LINKS: 

http://www.acbd.monash.org/research/myelomagroup.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
mailto:aspencer@netspace.net.au
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/myelomagroup.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Myeloma Research Group, Division of Blood Cancers 

Identification of an optimal proteasome inhibitor for multiple myeloma therapy  

SUPERVISOR/S: 

 

    

Professor Andrew 
Spencer 

    

CONTACT EMAIL: aspencer@netspace.net.au  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Multiple myeloma (MM) is a malignant plasma cell disorder characterised by the production of monoclonal proteins 
(paraprotein), osteolytic lesions, renal failure and anaemia. It is the second most prevalent blood cancer and remains 
incurable owing in large due to the development of drug resistance to chemotherapies currently available in clinic. Adoption 
of high-dose chemotherapeutic strategies and the emergence of novel therapeutics (thalidomide, lenalido-mide, bortezomib) 
over the past 15 years have improved the duration of survival for patients, however, the median sur-vival remains less than 
10 years irrespective of the prognostic characteristics or age at diagnosis. Targeting the ubiqutin-proteasome pathways 
through utilisation of proteasome inhibitor, bortezomib, has shown to be an effective anti-MM agent. Second generation 
proteasome inhibitors with novel properties such as NPI-0052 and carfil-zomib are currently being evaluated for approval as 
anti-MM agents for relapsed and refractory MM. This project will examine two unique proteasome inhibitors, oprozomib and 
ONX0914, in comparison with bortezomib and carfilzomib to identify the optimal proteasome inhibitor for MM therapy. The 
impact of these inhibitors on cell proliferation and apop-tosis, and the mechanism of action will be evaluated utilising a panel 
of human myeloma cell lines and consented primary MM patient samples. Determination of the most favourable proteasome 
inhibitor will help to further optimise anti-MM therapy.  

LINKS: 

http://www.acbd.monash.org/research/myelomagroup.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
mailto:aspencer@netspace.net.au
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/myelomagroup.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Myeloma Research Group, Division of Blood Cancers 

Biomarkers in multiple myeloma 

SUPERVISOR/S: 

  

   

Professor Andrew 
Spencer 

Dr Tiffany Khong    

CONTACT EMAIL: aspencer@netspace.net.au  

DEPARTMENT: Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Multiple myeloma (MM) is an incurable clonal plasma cell malignancy localised in the bone marrow. It is a heterogenous 
disease characterised by de novo drug resistance. MM is generally diagnosed through bone problems, low blood counts, high 
blood calcium, nervous system symptoms (spinal cord compression due to bone weakness), renal failure and concurrent 
infections. MM patients undergo bone marrow biopsies for disease confirmation, evaluate bone marrow function and to 
ascertain the efficacy of chemotherapeutic treatment.  This procedure is invasive, painful, have risks of persistent bleeding 
and infection, reaction to the local anaesthetic or sedative and requires hours in the hospital. In order to minimise patient 
discomfort and to utilise blood specimen instead of bone marrow, the identification of biomarkers to evaluate MM is crucial. 
Biological markers are used as an indicator of a biological state. In medicine, a biomarker can be used to detect cancer 
emergence or relapse or indicate a change in expression of a protein/DNA/RNA that correlates with the risk or progression of 
a disease.   

Plasma from MM patients and normal subjects will be used in this study to evaluate which biomarker/s is/are best for 
disease identification, stage of disease and relapse. The time and method of isolating DNA and RNA will be critically identified 
to ensure for robustness and reproducibility, as plasma from MM patients will be sourced nationally. Oncogenes and tumour 
suppressors that we have identified from our previous study will be used as a template for biomarkers for DNA and RNA 
isolated from malignant and normal plasma.    

Techniques used in this study are DNA and RNA isolation, qRT-PCR and gel electrophoresis.  

LINKS: 

http://www.acbd.monash.org/research/myelomagroup.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://monash.edu/research/people/profiles/profile.html?sid=30414&pid=7128
mailto:aspencer@netspace.net.au
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/myelomagroup.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Myeloma Research Group, Division of Blood Cancers 

Targeting Ras/Raf/MAPK and PI3K/Akt pathways as potential therapeutic targets in multiple myeloma 

SUPERVISOR/S: 

  

   

Professor Andrew 
Spencer 

Dr Tiffany Khong    

CONTACT EMAIL: aspencer@netspace.net.au  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Multiple myeloma (MM), the second most prevalent blood cancer after non-Hodgkin’s lymphoma, is a clonal malignancy of 
plasma cells. MM is characterized by the presence of a monoclonal protein in serum and/or urine, widespread osteolysis, 
renal failure and anaemia. MM remains incurable despite significant advances in treatment over the past decade with 
successive relapses manifesting increasing drug resistance, invariable culminating in uncontrollable and fatal disease. New 
treatments are constantly sought to overcome this disease.  

Two well characterised pathways, the Ras/Raf/MAPK and PI3K/Akt pathways are constitutively activated through multiple 
mechanisms and has major roles in MM development and progression. A wide spectrum of Ras/Raf/MAPK and PI3K/Akt 
inhibitors have been discovered and entered clinical trials but the effects of their individual use has been disappointing.  We 
hypothesized that dual targeting of these two pathways would be an effective strategy against MM. Therefore this project is 
to target both pathways using novel chemotherapeutics and assess its therapeutic effects against MM.   

Techniques used for this project includes cell culture, flow cytometry, protein blotting, animal handling (murine), molecular 
biology (qRT-PCR), siRNA and shRNA and immunohistochemistry.  

LINKS: 

http://www.acbd.monash.org/research/myelomagroup.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://monash.edu/research/people/profiles/profile.html?sid=30414&pid=7128
mailto:aspencer@netspace.net.au
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/myelomagroup.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Myeloma Research Group, Division of Blood Cancers 

Malignant metastasis prevention in multiple myeloma 

SUPERVISOR/S: 

  

   

Professor Andrew 
Spencer 

Dr Tiffany Khong    

CONTACT EMAIL: aspencer@netspace.net.au  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Virtually all cancers, including cancers of the blood and the lymphatic system (leukemia, multiple myeloma, and lymphoma), 
can form metastatic tumors. Multiple myeloma (MM) is a malignant plasma cell disorder characterised by the production of 
monoclonal protein (paraprotein), osteolytic lesions, renal failure and anaemia. MM is a heterogenous disease with a median 
survival range of 5-6 years. It remains incurable owing in large part to the development of drug resistance to current 
chemotherapeutics. Patients relapse and metastasis (plasmacytoma, pleural effusion) is a common outcome.  

The Ras/Raf/MAPK pathway is one of the best-characterised signal transduction pathway in cell biology. The function of this 
pathway is to transduce signals from the extracellular milieu to the cell nucleus where specific genes are activated for cell 
growth, division and differentiation, is also involved in cell cycle regulation, wound healing and tissue repair, integrin 
signaling and cell migration. The Ras/Raf/MAPK pathway is able to stimulate angiogenesis and regulate a variety of cellular 
functions that are important for tumorigenesis. An important determinant of metastasis is epithelial-to-mesenchymal 
transition (EMT), and the Ras/Raf/MAPK pathway mechanisms have been implicated in the process of EMT in cancer cells.   

This project will investigate the inhibition of Ras/Raf/MAPK signaling pathway using a novel compound (a MEK inhibitor) to 
prevent the development of metastatic MM. EMT-triggering signal pathways also involve TGF-β1 and Notch1 as well as the 
transcription factors SNAIL1, TWIST1, SLUG/SNAIL2, SIP1, ZEB1, and FOXC2. Utilising novel compounds which target these 
pathways will also be studied for metastatic prevention. Techniques involved in the project include cell culture, flow 
cytometry, protein analysis, molecular biology (qRT-PCR) and confocal microscopy.  

LINKS: 

http://www.acbd.monash.org/research/myelomagroup.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://www.monash.edu.au/research/people/profiles/profile.html?sid=22536&pid=7262
http://monash.edu/research/people/profiles/profile.html?sid=30414&pid=7128
mailto:aspencer@netspace.net.au
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/myelomagroup.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Platelet & Megakaryocyte Cell Biology Lab 

Targetting the human platelet thrombin receptor, PAR4, as an anti-thrombotic approach 

SUPERVISOR/S: 

 

    

Dr Justin Hamilton     

CONTACT EMAIL: Justin.Hamilton@monash.edu  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Background:  

Arterial thrombosis remains the commonest cause of death and disability in Australia, largely because current therapies have 
limited efficacy and/or safety. Platelets are the key cells of arterial thrombi and our research aims to define platelet 
activation mechanisms in order to rationalise more effective antithrombotic approaches. Thrombin is the most potent 
platelet activator and functions via protease-activated receptors (PARs). We have shown that PAR-deficient mice are 
protected against thrombosis without exhibiting spontaneous bleeding, suggesting PAR antagonists as novel antiplatelet 
agents. Subsequently, two PAR1 antagonists entered Phase 3 trials for the prevention of arterial thrombosis. However one of 
these trials was recently terminated due to increased bleeding in some patients, suggesting there is much to learn on how to 
best manipulate thrombin signalling in platelets for safe and effective antiplatelet therapy. Importantly, there are two 
thrombin receptors on human platelets, PAR1 and PAR4, and current antagonists target only PAR1. Given the recent clinical 
developments, defining the functions and overall importance of PAR4 on human platelets has become of great significance. 
To address this, we have recently developed the best known PAR4 antagonist and the first genetically modified mouse line 
which mimics the PAR expression profile of human platelets. We will now use these new tools to define the role of PAR4 in 
thrombin-induced platelet activation, to determine the contribution of PAR4-dependent platelet activation to thrombus 
formation and stability, and to examine how PAR4 is activated during arterial thrombosis.  

Aims:  

These studies will determine the relative roles and overall importance of PAR1 versus PAR4 on human platelets and help 
define the utility of PAR antagonists for the prevention of arterial thrombosis.  

Techniques:  

The project will utilise many useful techniques including functional experiments on isolated platelets, ex vivo whole blood 
thrombosis experiments, confocal microscopy, and in vivo mouse models of thrombosis and haemostasis, and will appeal to 
those interested in researching and developing future therapies for heart attack and stroke. 

LINKS: 

http://www.acbd.monash.org/research/plateletmega.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=8763&pid=4070
mailto:Justin.Hamilton@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/plateletmega.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Platelet & Megakaryocyte Cell Biology Lab 

Defining the role of a novel regulator of platelet production and function 

SUPERVISOR/S: 

 

    

Dr Justin Hamilton     

CONTACT EMAIL: Justin.Hamilton@monash.edu  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Background:  

Identifying novel approaches for safe and effective anti-platelet therapy is the major focus of our group. This project involves 
the first studies on a family of intracellular signalling enzymes, the Class II phosphoinositide 3-kinases (PI3K-C2s), in platelet 
production and function. We have recently produced a unique set of PI3K-C2-deficient mice and shown that these mice have 
impaired platelet production and function. This project will examine the mechanism behind these platelet defects and will 
establish whether inhibition of PI3K-C2s is an appropriate future strategy for the prevention of arterial thrombosis.  

Aims:  

1) Define PI3K-C2 involvement in platelet production and function in vivo, using mouse models;  
2) Determine the mechanism of PI3K-C2 activation in human and mouse platelets;  
3) Establish whether inhibition of PI3K-C2s is an appropriate anti-platelet strategy.  

Techniques:  

The project will use a range of techniques, including novel mouse genetics, molecular biology & biochemistry, as well as basic 
techniques in blood handling and manipulation and will suit those interested in gaining experience in a variety of laboratory 
techniques and in researching a potential new drug target for the prevention of heart attack and stroke. 

LINKS: 

http://www.acbd.monash.org/research/plateletmega.html 
http://www.acbd.monash.org/staff/justin.html 
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=8763&pid=4070
mailto:Justin.Hamilton@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/plateletmega.html
http://www.acbd.monash.org/staff/justin.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Stem Cell Research group, Division of Blood Cancers 

Killing cancer stem cells by targeting the enzyme Prmt5 

SUPERVISOR/S: 

  

   

Associate Professor 
David Curtis 

Dr Stefan 
Sonderegger 

   

CONTACT EMAIL: david.curtis@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Background: Cancer stem cells are rare cells within a cancer that have self-renewal potential, a property critical for the 
maintenance of the cancer and therapeutic resistance. Targeting self-renewal of cancer stem cells is an attractive therapeutic 
approach. One potential target is Prmt5, a methyltransferase that catalyses symmetric dimethylation of arginines on histones 
and non-histone proteins. Knockdown of Prmt5 in embryonic stem cells leads to loss of self-renewal and terminal 
differentiation (Tee G&D 2010). Using conditional knockout mice, we have recently shown that Prmt5 has a similar critical 
role of the maintenance of adult hematopoietic stem cells (unpublished data).   

Project: This project will use a suite of unique reagents (conditional knockout mice, transgenic mice, inducible short hairpins 
and small molecule inhibitors) to determine if Prmt5 is required for the maintenance of cancer stem cells. To address this aim, 
the student will use retroviral gene transfer of oncogenes (AML1-ETO, c-myc) into hematopoietic stem cells derived from 
Prmt5 conditional knockout mice. This will allow the student to remove Prmt5 in vivo in mice with acute myeloid leukemia or 
B-cell lymphoma.  

The student will acquire a broad range of skills (flow cytometry, mouse handling, cell culture, cloning, protein chemistry, and 
confocal microscopy) and knowledge (stem cell and cancer biology, rationale design of therapeutics, mouse modelling of 
human disease, hematopoietic development, experimental design) in a dynamic, large research environment.   

Outcome: This project will determine if the methyltransferase Prmt5 is required for the survival of cancer stem cells. This 
work will be central to the clinical development of small molecule inhibitors of Prmt5 in blood cancers such as acute myeloid 
leukemia and B-cell lymphoma   

LINKS: 

http://www.acbd.monash.org/research/stem-cell.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=56642&pid=6726
http://www.monash.edu.au/research/people/profiles/profile.html?sid=56642&pid=6726
http://www.acbd.monash.org/research/redcell.html
http://www.acbd.monash.org/research/redcell.html
mailto:david.curtis@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/stem-cell.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Stem Cell Research group, Division of Blood Cancers 

Defining the pathogenic role of the B-cell survival factor BAFF in chronic graft versus host disease 

SUPERVISOR/S: 

  

   

Associate Professor 
David Curtis 

Professor Fabienne 
Mackay 

Dr Sush Patil   

CONTACT EMAIL: david.curtis@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

Background: Graft-versus-host disease (GVHD) is a complication that occurs in 30% of patients after bone marrow 
transplantation. Acute and chronic forms of GVHD can occur. Chronic GVHD (cGVHD) usually begins 3 to 6 months after 
transplant and can last for many years. cGVHD has a wide range of manifestations, many of them similar to autoimmune 
diseases such as Sjogren’s syndrome and scleroderma. In recent years, the use of rituximab, a B cell depleting agent showed 
beneficial effect in cGVHD suggesting that B cells play an important pathogenic role in this disease. High levels of the B cell 
survival factor BAFF and the BAFF-related ligand APRIL appear to be associated with disease development.   

Project: This project will have two aims. First, profiling B cell subtypes for expression of BAFF receptors and serum levels of 
BAFF and APRIL in bone marrow transplant patients with or without cGVHD. Second, the student will use knockout mice 
lacking BAFF receptors to definitely examine the role of the BAFF/APRIL system in an animal model of cGVHD. They will also 
use the mouse model of cGVHD to measure the subtypes of B cells reconstituting in these mice and their ability to express 
death receptors and activation markers.   

Expected outcome: This project will examine the contribution of the BAFF/APRIL system in cGVHD, thereby determining the 
therapeutic potential of currently available inhibitory BAFF antibodies.   

LINKS: 

http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html 
http://www.acbd.monash.org/research/stem-cell.html 
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=56642&pid=6726
http://www.monash.edu.au/research/people/profiles/profile.html?sid=56642&pid=6726
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
mailto:david.curtis@monash.edu
http://www.acbd.monash.org/
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.acbd.monash.org/research/stem-cell.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Stem Cell Research Group, Division of Blood Cancers 

Studying endocytosis in haematopoiesis and leukemia 

SUPERVISOR/S: 

  

   

Dr Stephen Ting Dr Nicole Lee    

CONTACT EMAIL: stephen.ting@monash.edu 

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

The endocytosis gene Ap2a2 enhances haematopoietic stem cell (HSC) function. We will use our Ap2a2 conditional Knock-
Out (Ap2a2 cKO) mouse to determine the effects of constitutive Ap2a2 deletion and haematopoietic-specific deletion of 
Ap2a2. The latter will be performed both during embryonic blood development by crossing with Vav-Cre mice and in 
adulthood by crossing with the induceable Mx-Cre mice. The phenotype of these respective mice will be analysed using a 
combination of in vivo transplantation and in vitro biochemical and colony formation assays.   

To investigate the role of Ap2a2 in leukemia, these Ap2a2-deleted HSCs will be infected and transplanted with oncogenes 
such as Notch activating and the Philadelphia p210Bcr-Abl to induce respectively, Acute Lymphoblastic Leukemia (ALL) and 
Chronic Myeloid Leukemia and their survival outcomes analysed.  Correlative in vitro cell studies for cell proliferation, 
apoptosis and cell cycle kinetics will be performed.  

Longer term, the Mx-Cre;Ap2a2 cKO will be crossed with two transgenic mouse blood cancer lines – the Lmo2 T-ALL and the 
NHD13 myelodysplasia-acute leukemia mice for respective analyses on leukemia outcomes. Relevant analyses on blood, 
bone marrow, thymus and spleen of these mice will be performed.   

To gain further insight into the mechanisms of Ap2a2 enhancement of HSC function, the genome of Ap2a2-deleted HSCs will 
be compared to wild-type HSCs by RNA sequencing technology. Significantly down- and up-regulated genes will be confirmed 
and further analysed.  

LINKS: 

http://www.acbd.monash.org/research/stem-cell.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=126989&pid=7263
mailto:stephen.ting@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/stem-cell.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Systems Haematology Group 

Interactions of GPIb-IX-V/GPVI in vascular systems: laboratory  studies and clinical translation 

SUPERVISOR/S: 

 

    

Associate Professor 
Robert Andrews 

    

CONTACT EMAIL: rob.andrews@monash.edu  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

The unique platelet-specific receptor of the leucine-rich repeat (LRR) family, glycoprotein (GP)Ib-IXV, and the 
immunoreceptor complex GPVI/FcRγ play a central role in immune/non-immune vascular biology at high shear stress, and 
control thrombus formation and procoagulant activity on activated platelets. GPIbα (the major ligand-binding subunit of 
GPIb-IX-V) coordinates interactions of von Willebrand factor (VWF), endothelial P-selectin, leukocyte αMβ2, and coagulation 
factors thrombin, coagulation factors XI and XII, and kininogen. GPVI/FcRγ binds collagen, and together with GPIb-IX-V 
mediates adhesion of circulating platelets to subendothelial matrix or activated endothelial cells,  and controls thrombotic 
diseases such as heart attack and stroke, coagulopathy and pathology associated with congenital, non-immune or 
autoimmune thrombocytopenia. The major ligandbinding domain of GPIbα is the extracellular N-terminal sequence His1-
Glu282, consisting of seven LRR (Leu36-Ala200), N- and C-terminal flanking sequences (His1-Ile35 and Phe201-Gly268), and 
an anionic sulfated sequence Asp269-Glu282. The ligand-binding domain of GPIbα is conformationallysensitive to shear 
stress, and not amenable to analysis by short peptides or random scanningmutagenesis. However, previous studies analysing 
cross-species human/canine chimeras of GPIbα have mapped binding sites for VWF under shear and inhibitory anti-GPIbα 
mAbs to specific structural regions. This approach is based on specificity of human VWF and murine mAbs for human (not 
canine) GPIbα, and identified LRR2-4 spanning an electronegative patch in Leu60-Glu128 as  crucial for GPIbα-dependent 
adhesion to VWF. The aims of this project are to expand these approaches to investigate binding to GPIbα of other ligands 
including procoagulant factors such as  FXI or FXII, localized to platelets  via binding to GPIbα, with an ultimate goal of 
developing new therapeutic and diagnostic clinical tools. 

LINKS: 

http://www.acbd.monash.org/research/systemshaematology.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=4366&pid=3606
http://www.monash.edu.au/research/people/profiles/profile.html?sid=4366&pid=3606
mailto:rob.andrews@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/systemshaematology.html
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Department of Clinical Haematology and the Australian Centre for Blood Diseases 

Systems Haematology Group 

Physiological and pathological significance of receptor shedding from platelets, and assessment of plasma soluble GPVI as 
a biomarker in blood diseases. 

SUPERVISOR/S: 

 

    

Dr Elizabeth Gardiner     

CONTACT EMAIL: elizabeth.gardiner@monash.edu  

DEPARTMENT:  Department of Clinical Haematology and the Australian Centre for Blood Diseases 

PROJECT DESCRIPTION: 

The Systems Haematology laboratory examines mechanisms that modulate circulating platelet reactivity and platelet pro-
thrombotic responses, via regulation of platelet adhesion/activation receptor levels. Our group described the release of these 
essential platelet receptors under conditions of activation. Elevated blood shear (as seen in stenosed coronary vessels, or 
acute aneurysms where the normal laminar flow of blood is disturbed and non-laminar) regulates metalloproteinase activity 
and the shedding (cleavage and release of ligand-binding ectodomains) of platelet receptors GPVI and GPIb-alpha. The 
enzymes responsible are members of the ADAMs family of metalloproteinases. These are receptor sheddases that facilitate 
tumour cell metastasis and cell movement. The platelet ADAM system is ideal to study how these metalloproteinases are 
‘switched on’ by exposure to elevated shear or disordered blood flow. Plasma-based inhibitors as well as the nature of the 
platelet membrane biology strongly influence the rate and extent of receptor shedding.   

To begin to understand the vascular biology of this system we use an array of high-end analytical tools to analyse 
fractionated blood including cell sorting and real-time confocal microscopy. Our projects exploit the skills, reagents, and 
expertise in engineering of versatile experimental systems for analysis of pulsatile flow made by our multidisciplinary team to 
analyse sheddase activation and receptor shedding within precisely defined shear fields. Projects from our group also seek to 
describe molecular events associated with underlying genetic defects in the sheddase systems of platelets leading to 
aberrant regulation of these platelet receptors and causing significant clinical bleeding disorders in humans.   

LINKS: 

http://www.acbd.monash.org/research/systemshaematology.html 
http://www.acbd.monash.org/staff/gardiner.html  
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=4365&pid=3605
mailto:elizabeth.gardiner@monash.edu
http://www.acbd.monash.org/
http://www.acbd.monash.org/research/systemshaematology.html
http://www.acbd.monash.org/staff/gardiner.html
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Department of Allergy, Immunology and Respiratory medicine (AIRmed) 

The Central Clinical School’s Department of Allergy, Immunology and 
Respiratory medicine (AIRmed) has a comprehensive spectrum of expertise in 
advanced lung diseases including asthma, lung transplantation, cystic fibrosis, 
pulmonary hypertension, COPD and sleep disordered breathing, allergy and 
clinical immunology. The Department integrates clinical services with extensive 
human and experimental research programs, linking senior clinician scientists, 
bench scientists, allied health professionals, primary care physicians and the 
community. The clinical and academic base of AIRMed is located at the Alfred 
Hospital, with experimental and clinical research laboratories located both 
within the hospital and in the laboratories of related Departments within 
Central Clinical School.  

Professor Robyn O’Hehir is Head of Department.  

Link:  
http://www.med.monash.edu.au/cecs/airmed/. 

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/cecs/
http://www.alfred.org.au/Department.aspx?ID=123
http://www.alfred.org.au/Department.aspx?ID=123
http://www.med.monash.edu.au/immunology/staff/robynohehirbiosketch.html
http://www.med.monash.edu.au/cecs/airmed/
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Department of Allergy, Immunology and Respiratory medicine 

Allergy Laboratory 

Investigating the role of natural killer (NK) cells in peanut-allergy 

SUPERVISOR/S: 

   

  

Dr Sara Prickett Professor Jennifer 
Rolland 

Professor Robyn 
O'Hehir 

  

CONTACT EMAIL: sara.prickett@monash.edu  

DEPARTMENT:  Department of Allergy, Immunology and Respiratory medicine 

PROJECT DESCRIPTION: 

Peanut allergy is the leading cause of food-induced anaphylactic fatalities worldwide.  There is no cure.  Why peanut 
allergens are so potent is not clear.  Much research has focused on the roles of T cells, B cells, dendritic cells and basophils in 
peanut allergy, but nothing is known regarding the role of NK cells.  We have preliminary data to suggest NK cells may play a 
role in shaping the immune response to peanut allergens.  

NK cells represent a distinct subset of lymphocytes of the innate immune system, that also play important roles in shaping 
adaptive immune responses.  Their major functions are cytotoxicity, cytokine production and stimulation of other cells.  
Recent developments in the study of distinct NK cell subsets (NK1, NK2, N22 and NKreg ) suggest key roles in allergic disease 
by contributing to allergen-specific immune suppression, allergen-specific Th1 cell generation and antibody production.  

This project will assess the effects of peanut stimulation on the response of NK cells using human peripheral blood samples, 
and in particular investigate how NK cells influence, and are influenced by, activation of other cell types.  We will compare 
blood samples taken from peanut-allergic donors with those from non-peanut allergic donors.  Techniques include cell 
isolation, cell culture, flow cytometry, cytokine analysis (ELISA) and allergen extract preparation and analysis (SDS-PAGE and 
immunoblotting).  Blocking experiments will be used to assess the roles of different cytokines and/or cell interactions.    

Since it is thought that commercial processing of peanuts may play a role in determining the ensuing immune response in 
peanut-allergic subjects, this project will also compare the effects of stimulation with raw, boiled and roasted peanut extracts.   

This project will generate new insight into factors that contribute to the symptoms of peanut allergy and provide important 
information for the clinical management of peanut allergic individuals.  

Suggested reading: Deniz and Akdis. NK cell subsets and their role in allergy. Expert Opin. Biol. Ther. (2011) 11(7):833-841  

LINKS: 

http://www.med.monash.edu.au/immunology/research/allergy-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/profiles/profile.html?sid=1702&pid=6233
http://www.monash.edu.au/research/profiles/profile.html?sid=1702&pid=6233
http://www.monash.edu.au/research/people/profiles/profile.html?sid=6154&pid=6232
http://www.monash.edu.au/research/people/profiles/profile.html?sid=6154&pid=6232
mailto:sara.prickett@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/allergy-lab.html
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Allergy Laboratory 

The effect of diet, obesity, and gut microbiota on respiratory immunological tolerance. 

SUPERVISOR/S: 

     

Dr Charles Hardy Dr Angela Pizzola Dr Thomas (Ding) 
Oh 

Professor Robyn 
O'Hehir 

Professor Jennifer 
Rolland 

CONTACT EMAIL: charles.hardy@monash.edu  

DEPARTMENT:  Department of Allergy, Immunology and Respiratory medicine 

PROJECT DESCRIPTION: 

Numerous studies show a strong link between obesity and asthma. Obesity precedes and predicts asthma and weight loss is 
associated with improved symptoms. Obesity is now recognised as an inflammatory disorder associated with dysregulated 
immune function.  Allergic asthma is a chronic inflammatory disease affecting approximately 10% of Australians.  Over 50% of 
asthma sufferers are sensitised to common environmental aeroallergens (eg grass pollens).  These inappropriate responses 
to environmental allergens are thought to be prevented in healthy individuals by respiratory inhalational tolerance.  This 
project will investigate the hypothesis that obesity and/or diet impairs respiratory inhalational tolerance.Diet affects the gut 
microbiota, linking diet, the gut micriobiota and disease.  Short chain fatty acids (SCFA), produced by bacterial fermentation 
of fibre in the large intestine, play an important role in regulating inflammatory diseases including allergic asthma.  Recent 
data from our laboratory show that mice fed a high-fat diet had decreased SCFA production and impaired respiratory 
tolerance whereas tolerance functioned normally in mice fed a normal diet.This project will investigate the effect of diet 
(high fat, high/low fibre) on the development of inhalational tolerance in a mouse model of experimental asthma, examining 
effects on key pulmonary immune cells including dendritic cells and T regulatory cells.  Cutting-edge techniques will include in 
vivo and in vitro cellular proliferation assays and multicolour flow cytometry to assess immune function, and nuclear 
magnetic resonance and gas chromatography-mass spectrometry to investigate dietary components & metabolites.  All 
techniques are established and currently running in our laboratory.Project outcomes will shed light into the complex 
interactions between diet, gut microbiota and the immune system. 

LINKS: 

http://www.med.monash.edu.au/immunology/research/allergy-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2752&pid=3289
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2227598&pid=7282
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2227598&pid=7282
http://www.monash.edu.au/research/people/profiles/profile.html?sid=6154&pid=6232
http://www.monash.edu.au/research/people/profiles/profile.html?sid=6154&pid=6232
http://www.monash.edu.au/research/profiles/profile.html?sid=1702&pid=6233
http://www.monash.edu.au/research/profiles/profile.html?sid=1702&pid=6233
mailto:charles.hardy@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/allergy-lab.html
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Department of Immunology  

Monash University’s Department of Immunology is located on the Alfred 
Hospital campus in Prahran as a partner institute in the Alfred Medical Research 
and Education Precinct (AMREP). Other AMREP partner organisations are the 
Baker Institute, the Burnet Institute as well as the Alfred hospital, where there 
are strong teams researching related and complementary topics including 
respiratory, metabolic, cardiovascular and infectious diseases.   

The Department of Immunology engages in strong cross-field collaborative and 
clinically relevant research programs with partners at AMREP. 

Head of Department is Professor Fabienne Mackay.  

 

 

 

Links: 

Immunology home page:  
med.monash.edu.au/immunology/    

Honours with the Department of Immunology: 
http://www.med.monash.edu.au/immunology/teaching/honoursstudies.html  

 

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/teaching/honoursstudies.html
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Department of Immunology 

B Lymphocytes, BAFF and Autoimmunity Laboratory 

The role of the BAFF system in TH17 development and function 

SUPERVISOR/S: 

 

Professor Fabienne 
Mackay 

Mr Damien Saulep-
Easton 

   

CONTACT EMAIL: fabienne.mackay@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Th17 cells are now known to be critical players in the pathogenesis of autoimmune disease including MS and SLE. BAFF has a 
well-established role in these disease contexts and is primarily responsible for driving aberrant B cell survival and 
autoantibody production. The relationship between high BAFF levels and Th17 in these disease contexts has not been 
explored and is an emerging area of research with potential to impact on therapeutic strategies.  

This project will focus on dissecting the role of BAFF and its receptors in the development and function of Th17 cells. 
Students will utilize mouse models that are deficient in BAFF or its receptors, or with transgenic overexpression of the BAFF 
gene. Flow cytometry will be used to phenotype the mouse models for significant differences in Th17 profile. ELISA will also 
be used to assess the cytokine profile of these mice and IL-17 production.  Students will also pursue in vitro polarization 
experiments.  

If students make progress, there is also the opportunity to commence studies of EAE, inducing an MS-like disease in various 
mice strains to dissect the role of BAFF in modulating the Th17 population during the progressive of automimmune disease.  

LINKS: 

http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
mailto:fabienne.mackay@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
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Department of Immunology 

B Lymphocytes, BAFF and Autoimmunity Laboratory 

The role of BAFF receptor BCMA in pDC development and function 

SUPERVISOR/S: 

  

   

Professor Fabienne 
Mackay 

Mr Damien Saulep-
Easton 

   

CONTACT EMAIL: fabienne.mackay@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

B cell activating factor (BAFF) is an indispensable component of B cell survival. BAFF has three known receptors, namely TACI, 
BAFF-R and BCMA.  Each of these receptors has distinct functions in B cell biology. The least studied of these receptors is 
BCMA. BCMA is important for the survival of long-lived plasma cells and BCMA-/- mice have a significant loss of plasma cells 
in the bone marrow and periphery.   

Interestingly, our lab has shown that BCMA is highly expressed on the surface of plasmacytoid dendritic cells (pDCS). Further 
investigation by our lab revealed that BCMA-/- mice have increased numbers of pDCs in the spleen, suggesting that BCMA is 
important for negative regulation of the pDC population. The mechanism of regulation, however, remains unknown. pDCs 
are key players in autoimmunity and cancer, and determining the requirements of this population for survival and normal 
function could yield new avenues for therapeutic intervention.  

In this project, students will utilize mouse models that are deficient in BAFF or its receptors, or with transgenic 
overexpression of the BAFF gene. Tissue from these mice will be used for in vitro cell culture to generate pDCs and study 
their development and function. This will include ELISA for interferon and indoleamine production, co-culture for assessing 
antigen presentation capacity and conversion cultures to assess the ability to induce regulatory T cells (Tregs).  

LINKS:  

http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
mailto:fabienne.mackay@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
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Department of Immunology 

B Lymphocytes, BAFF and Autoimmunity Laboratory 

Generating mouse B10 regulatory cells 

SUPERVISOR/S: 

  

   

Professor Fabienne 
Mackay 

Dr Will Figgett    

CONTACT EMAIL: Fabienne.Mackay@monash.edu  DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Background:  

B cells contribute to immune responses by producing neutralizing antigen-specific antibodies. However, specific B-cell 
subsets can also negatively regulate T-cell immune responses, and have been termed regulatory B cells. Human and mouse 
regulatory B cells (B10 cells) with the ability to express the inhibitory cytokine interleukin-10 (IL-10) have been identified. 
Although rare, B10 cells are potent negative regulators of antigen-specific inflammation and T-cell-dependent autoimmune 
diseases in mice. Stimulation ex vivo of mouse B cells with CD40L, a B cell survival factor BAFF (Mackay and Schneider, 2009), 
IL-4 and IL-21 drives B10-cell development and expansion by four-million-fold, and generate B10 effector cells producing IL-
10 that markedly inhibit disease symptoms when transferred into mice with established Experimental Autoimmune 
Encephalomyelitis (EAE) disease which mimics multiple sclerosis (MS) (Yoshizaki et al., 2012). Moreover, BCR signaling is 
important for the generation of B10 yet little is known about the nature of this signal. Yet B cells recognizing an experimental 
antigen Hen Egg Lysozyme (HEL) were unable to differentiate into B10 B cells, presumably because the HEL antigen is missing 
in these assays.   

The project:   

Generate NIH-3T3 cells making mouse BAFF and CD40L and reproduce the culture protocol described above to produce 
mouse B10 out of wild type B cells.  Test the inhibitory effect of resulting B cells in EAE mouse models.  Use HEL-specific 
SWHEL B cells in these cultures with or without forms of HEL with decreasing affinity for the HEL-specific BCR and test 
whether this helps the generation of HEL-specific B10 B cells.  Also we can sort high affinity and low affinity HEL B cells from 
mice in which only the HEL-specific heavy chain is expressed (Thien et al., 2004). The project will also test B cells from mice 
lacking the BAFF receptors BAFFR (B1 B cells), TACI or BCMA. Also we would like to test different B cell subsets in this assay, 
immature, follicular, marginal zone (MZ) and B1 B cells. This work will further describe the exact nature of B10 regulatory B 
cells and mechanisms controlling their generation. This information may be translated in humans to generate novel 
approaches to treat MS.   

References:  

Mackay, F., and Schneider, P. (2009). Cracking the BAFF code. Nat Rev Immunol 9, 491-502.  

Thien, M., Phan, T.G., Gardam, S., Amesbury, M., Basten, A., Mackay, F., and Brink, R. (2004). Excess BAFF rescues self-
reactive B cells from peripheral deletion and allows them to enter forbidden follicular and marginal zone niches. Immunity 20, 
785-798.  

Yoshizaki, A., Miyagaki, T., DiLillo, D.J., Matsushita, T., Horikawa, M., Kountikov, E.I., Spolski, R., Poe, J.C., Leonard, W.J., and 
Tedder, T.F. (2012). Regulatory B cells control T-cell autoimmunity through IL-21-dependent cognate interactions. Nature 491, 
264-268.  

LINKS: http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
mailto:Fabienne.Mackay@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
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Department of Immunology 

B Lymphocytes, BAFF and Autoimmunity Laboratory 

The role of the chemokine receptor CXCR7 in B cells 

SUPERVISOR/S: 

  

   

Professor Fabienne 
Mackay 

Dr Kirsten Fairfax    

CONTACT EMAIL: Fabienne.Mackay@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

CXCR7 is a chemokine receptor highly expressed in Marginal zone (MZ) B cells in the spleen, yet the role of CXCR7 on B cells is 
not known (Singh et al., 2013).    

1- Using mice in which CXCR7 has been specifically deleted, marginal zone B cells will be tested for their ability to respond to 
T-independent and T dependent antigen stimulation in vivo and in vitro.  MZ B cell proliferation, activation and 
differentiation into plasma cells will be monitored as well as number of plasma cells in the bone marrow, because CXCR7 
can heterodimerise with another chemokine receptor CXCR4, which has been shown to be important for Bone marrow 
plasma cell survival.   

2- CXCR7 has been shown to promote cell survival and activation-induced cell death is an important regulatory mechanism 
terminating MZ B cell response to activation via toll-like receptors (TLR), such as TLR4 a receptor for LPS from Gram 
negative bacteria. Therefore, we will test the role of CXCR7 expression in the regulation of MZ B cell death.  

3- A blocking antibody to CXCR7 has been generated that binds to both mouse and human CXCR7 because CXCR7 is highly 
conserved between species. This reagent can be used in vitro and in vivo to confirm the role of CXCR7.   This work will 
elucidate the role of CXCR7 in MZ B cells.  

4- Mice will be irradiated to eliminate immune cells and reconstituted with a mix of wild type and CXCR7-deficient (B cell-
specific) to check the reconstitution of wild type versus CXCR7-deficient B cells. CXCR4 has been implicated in the 
transport of antigens by MZ B cells from the splenic MZ to the germinal centres (GC)(Arnon et al., 2013). Considering that 
CXCR7 can heterodimerise with CXCR7, we will give particular attention to GC B cells and memory B cells. Also follicular 
dentritic cells in GC, which may also express CXCR7.   

5-  B1a B cells express CXCR7 and CXCR4 promotes B cell egress from Peyers’ patches (Schmidt et al., 2013). We will look 
whether this is also CXCR7-dependent.   

6- This work will tell us whether CXCR7 is a therapeutic target ,which may be manipulated to improve vaccines or stop 
autoantibody production.   

LINKS: 

http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://monash.edu/research/people/profiles/profile.html?sid=47887&pid=5397
mailto:Fabienne.Mackay@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
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Department of Immunology 

B Lymphocytes, BAFF and Autoimmunity Laboratory 

The role of CXCR4 in cardiac fibrosis 

SUPERVISOR/S: 

  

   

Professor Fabienne 
Mackay 

Professor David Kaye 
(BakerIDI) 

   

CONTACT EMAIL: Fabienne.Mackay@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Background: Organ fibrosis is a major clinical problem that usually irreversibly progresses with organ transplant as the only 
therapeutic alternative. Cardiac fibrosis is a major cause of heart failure. CXCR4 is important for cardiac development as it 
controls the expression of fibrogenic genes critical for endothelial-mesenchymal transformation and formation of cardiac 
valves (Sierro et al., 2007).  Yet excessive CXCR7 may lead to increased expression of fibogenic genes and contribute to organ 
fibrosis.  Mst1 mice develop spontaneous cardiac fibrosis.  Fibrocytes that contribute to fibrosis have a bone marrow 
(hematopoietic) origin and may differentiate from monocytes (Chu et al., 2010; Galligan and Fish, 2012).  The issue is that we 
do not know which cells from the bone marrow really contribute to fibrosis in Mst1 mice.  Moreover, CXCR7 expression on 
monocyte and fibrocytes has not been fully investigated.  An antibody blocking both mouse and human CXCR7 has been 
generated.   

Project:  Mst1 mice will be irradiated to eliminate their immune cells and reconstituted with the bone marrow of mice 
lacking T and B cells (RAG-/- mice), or T-cell deficient, B cell-deficient, IL1R-deficient and CXCR7-deficient bone marrow. Mice 
will be monitored for the progression or not of cardiac fibrosis.  Mst1 mice will also be treated with a blocking anti-CXCR7 
antibody to potentially stop cardiac fibrosis. Finally expression of CXCR7 will be assessed in cells contributing to fibrosis in this 
model.  

This project will pinpoint cells and possibly receptors that are critical for the progression of cardiac fibrosis and unravel new 
therapeutic targets.   

References  

Chu, P.-Y., Mariani, J., Finch, S., McMullen, J.R., Sadoshima, J., Marshall, T., and Kaye, D.M. (2010). Bone marrow-derived cells 
contribute to fibrosis in the chronically failing heart. Am J Pathol 176, 1735-1742.  

Galligan, C.L., and Fish, E.N. (2012). Circulating fibrocytes contribute to the pathogenesis of collagen antibody-induced 
arthritis. Arthritis Rheum 64, 3583-3593.  

Sierro, F., Biben, C., Martinez-Munoz, L., Mellado, M., Ransohoff, R.M., Li, M., Woehl, B., Leung, H., Groom, J., Batten, M., et 
al. (2007). Disrupted cardiac development but normal hematopoiesis in mice deficient in the second CXCL12/SDF-1 receptor, 
CXCR7. Proc Natl Acad Sci U S A 104, 14759-14764. 

LINKS: 

http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.bakeridi.edu.au/research/heart_failure_research_group/
mailto:Fabienne.Mackay@monash.edu
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Department of Immunology 

B Lymphocytes, BAFF and Autoimmunity Laboratory 

The role of diet on the development of autoimmunity 

SUPERVISOR/S: 
 

  

   

Professor Fabienne 
Mackay 

Dr Kirsten Fairfax    

CONTACT EMAIL: Fabienne.Mackay@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Background:  

What we eat can influence the status of our immune system.  A specific diet will determine the quality of the microflora in 
the gut. Recent groundbreaking work has demonstrated that the microbiome is an essential participant in immuno-
regulation.  The microbiota in the gut processes complex foods like fibers into short chain fatty acids, which recognize 
important immuno-regulatory receptors on immune cells. In contrast, a diet rich in fat tends to increase inflammation and 
promote the development of an unhealthy microbiota. How diet influences the quality and function of immune cells is not 
fully understood.  

Project:  

In the laboratory we have a well-characterized animal model of lupus, a mouse transgenic for the B cell survival factor BAFF. 
Excessive production of BAFF in these mice leads to the development of autoimmune symptoms such as B cell hyperplasia 
and hyper-reactivity, autoantibody production, nephritis and inflammation of the salivary glands.  We would like to feed 
young BAFF Tg mice with, normal chow, a high fat diet or a high fiber diet and monitor the progression of disease in mice in 
response to a change of diet. Numbers of B cell subsets in the blood, spleen, lymph node and peritoneal cavity will be 
numerated.  Other immune cells such as T cells, dendritic cells and regulatory cells will be monitored as well. Blood will be 
collected and analyzed for the production of autoantibodies.  At the end of the project, urine proteinuria will be measured 
and histology of the kidneys and salivary glands performed.  

The results will tell us whether a change in diet can influence the course of the disease and pinpoint immune cell types 
particularly affected by a change in diet for further studies.   

LINKS: 

http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
http://monash.edu/research/people/profiles/profile.html?sid=47887&pid=5397
mailto:Fabienne.Mackay@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/b-lymphocytes-baff-autoimm-lab.html
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Department of Immunology 

Leucocyte Membrane Protein Laboratory 

Sex, Tetraspanins and Dendritic cell migration 

SUPERVISOR/S: 

  

   

Associate Professor 
Mark Wright 

Dr Michael Hickey    

CONTACT EMAIL: mark.wright@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

BACKGROUND  

Vaccination against some diseases (eg Cancer, parasites) has proven challenging and a solution is only likely to come from 
advances in vaccine technology. Dendritic cells (DC) are the key cells in vaccination as these cells initiate adaptive immunity. 
Molecules that regulate DC functions are of major interest to molecular immunologists, as these represent potential targets 
which we can use to manipulate dendritic cell function and enhance vaccination strategies.  

Tetraspanins CD37 and CD82 - The ying and yang of DC function  

Tetraspanins are a type of cell surface protein which regulate DC function. The Wright laboratory is a world leader in the 
study of tetraspanins in the immune system. Using tetraspanin-deficient mice we have identified that 2 tetraspanins, CD37 
and CD82,  have opposing roles in Dendritic cell function. CD37, expressed highly in immature DC but poorly in mature DC, 
negatively regulates antigen presentation, but is essential for Dendritic cell migration. By contrast, CD82, expressed poorly in 
immature DC but upregulated upon DC activation, is essential for antigen presentation but negatively regulates DC migration.  

Sex and CD82  

THE PROJECT  

To our very great surprise we have noticed that in CD82 knockout mice,  male and female DC behave differently. DC derived 
from male mice are hyper migratory whereas CD82 deficiency has little effect on female DC. This project will dissect why 
CD82 functions so differently in male and female DC. Techniques to be used will be:  

1. The use of multiphoton confocal microscopy to visualize DC migration in the skins of living anaesthetized wild type and 
CD82 knockout male and female mice. We will measure the directionality and velocity of DC migration.  

2. Confocal microscopy to dissect the morphology and cytoskeletal rearrangments of DC.  

3. Molecular techniques to measuer the activation of regulators of DC migration such as integrins, chemokines and G-
proteins.  

LINKS: 

http://www.med.monash.edu.au/immunology/research/lmp-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=5745&pid=3797
http://www.monash.edu.au/research/people/profiles/profile.html?sid=5745&pid=3797
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3701&pid=3484
mailto:mark.wright@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/lmp-lab.html
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Department of Immunology 

Leucocyte Membrane Protein Laboratory 

How does tetraspanin CD53 regulate lymphocytes on patrol? 

SUPERVISOR/S: 

   

  

Associate Professor 
Mark Wright 

Dr Janet Wee Dr Michael Hickey   

CONTACT EMAIL: mark.wright@monash.edu  

DEPARTMENT: Department of Immunology 

PROJECT DESCRIPTION: 

Background  

Lymphocytes do not reside in a single lymph node during their lifespan. Rather they patrol through out the bodies secondary 
lymphoid organs via the process of lymphocyte recirculation. This process is essentia to immunity, as it maximises the 
likelihood of an encounter between an antigen and the rare lymphocyte clone able to respond to it. 

Tetraspanin CD53 is a key regulator of lymphocyte recirculation  

Tetraspanins are a type of cell surface protein which regulates immune cell migration. The Wright laboratory is a world leader 
in the study of tetraspanins in the immune system. Uniquely, we have generated and studied 6 mouse strains where a 
tetraspanin gene has been knocked out.   

To understand the function of the poorly characterised tetraspanin CD53 we generated and analysed CD53 deficient mice.  
The phenotype  is remarkable and points to a key role for this molecule in regulating lymphocyte recirculation. Lymph nodes 
in CD53 deficient mice are tiny, and have about a third as many cells as normal. Both B cells and T cells home poorly to lymph 
nodes and the lymph node homing receptor L-selectin is poorly expressed in the absence of CD53.   

The Project  

We hypothesise that CD53 regulates lymphocyte patrols becauseit regulates either the lymph node homing receptor L-
selectin directly, or alternatively  the proteases that cleave L-selectin from the lymphocyte surface: ADAM-10 and ADAM-17. 
To confirm this hypothesis we will use the following approaches:  

1. Cellular approaches to study lymphocyte adhesion to L-selectin ligands, and the rate of L-selectin cleavage in WT and 
CD53-/- lymphocytes  

2. Molecular visualising techniques such as confocal microscopy and proximity ligation assays to examine the expression and 
cellular localisation and interactions of L-selectin, CD53, ADAM-10 and ADAM-17 in resting and activated lymphocytes  

3. Intravital multiphoton microscopy to visualise CD53-/- lymphcoytes homing to lymph nodes   

LINKS: 

http://www.med.monash.edu.au/immunology/research/lmp-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=5745&pid=3797
http://www.monash.edu.au/research/people/profiles/profile.html?sid=5745&pid=3797
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3701&pid=3484
mailto:mark.wright@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/lmp-lab.html
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Department of Immunology 

Leukocyte Signalling Laboratory 

Defining mechanisms underlying chronic obstructive pulmonary disease (COPD/emphysema) 

SUPERVISOR/S: 

  

   

Associate Professor 
Margaret Hibbs 

Dr Mhairi Maxwell    

CONTACT EMAIL: Margaret.Hibbs@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Chronic obstructive pulmonary disease (COPD) is a devastating inflammatory lung disease that is the fifth leading cause of 
death worldwide and an immense global health burden. It is characterised by persistent inflammation of the lungs, with the 
ongoing inflammation causing permanent destruction of lung tissue, leading to breathlessness and progressive disability. 
Recently it has been proposed that alveolar macrophages (a type of white blood cell found only in the alveolar airspaces) are 
the orchestrators of COPD.  

SHIP-1-deficient mice have characteristics mimicking clinical COPD and its major comorbidities, making them a highly 
relevant animal model to study. The lungs of SHIP-1-deficient mice are characterised by a macrophage-rich inflammation, 
epithelial cell hyper-proliferation and fibrosis, similar to that seen in COPD patients. We have recently shown that 
macrophage number and activation state are both markedly increased in the bronchoalveolar lavage (BAL) of SHIP-1-
deficient mice.  Most importantly, we have recently found that the lungs of SHIP-1-deficient mice are characterised by the 
expression of subsets of macrophages, with Mac-1 marking a putative pathogenic macrophage subpopulation.  

In this project we aim to use SHIP-1-deficient mice alone and in combination with other genetic mutations, as well as bone 
marrow transplantation, flow cytometry and lung challenge experiments to define the role of macrophages, bone marrow, 
blood stem cells and the leukocyte integrin Mac-1 in chronic lung inflammation. Since our lab is closely associated with the 
Department of Respiratory Medicine at the Royal Melbourne Hospital, we will use these results to probe for parallels in 
clinical samples.  

Recent Relevant Publications:   

(1) Maxwell MJ, Duan M, Armes JE, Anderson GP, Tarlinton DM and Hibbs ML. Genetic segregation of inflammatory lung 
disease and autoimmune disease severity in SHIP-1-/- mice. J Immunol 186: 7164-7175, 2011.  

(2) Steinfort DP, Tsui A, Grieve J, Hibbs ML, Anderson GP and Irving LB. Sarcoidal reactions in regional lymph nodes of early 
stage non-small cell lung cancer patients predict improved disease-free survival: a pilot case-control study. Hum Pathol 43: 
333-338, 2012.  

(3) Duan M, Li WC, Vlahos R, Maxwell MJ, Anderson GP and Hibbs ML. Distinct macrophage subpopulations characterize 
acute infection and chronic inflammatory lung disease. J Immunol 189: 946-955, 2012. 

LINKS: 

http://www.med.monash.edu.au/immunology/research/leukocyte-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=46981&pid=4368
http://www.monash.edu.au/research/people/profiles/profile.html?sid=46981&pid=4368
http://www.monash.edu.au/research/people/profiles/profile.html?sid=46385&pid=5147
mailto:Margaret.Hibbs@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/leukocyte-lab.html
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Department of Immunology 

Leukocyte Signalling Laboratory 

Examining the role of diet in inflammatory bowel disease using an animal model 

SUPERVISOR/S: 

 

    

Associate Professor 
Margaret Hibbs 

    

CONTACT EMAIL: Margaret.Hibbs@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Crohn’s disease is a chronic inflammatory condition of the gastrointestinal tract that most frequently affects the end of the 
small bowel known as the ileum. Recent epidemiological studies have suggested that diet may play a role in the relative 
incidence of inflammatory bowel diseases. In populations that consume Western diets, which are highly processed, high in 
saturated fats and low in fibre, there is a higher incidence of chronic inflammatory bowel disease. Conversely, consumption 
of diets low in processed foods and high in fibre derived from complex carbohydrates is associated with a relative lack of this 
disease. Furthermore, clinical observations have suggested that an increased dietary intake of fermentable fibre is of benefit 
in inflammatory bowel disease patients, while probiotics (ingestible micro-organisms) are beneficial in irritable bowel 
syndrome. In this project we aim to define the role of diet in the development of Crohn’s disease, using the SHIP-1-deficient 
animal model since they develop Crohn’s disease with almost complete penetrance by 12 weeks of age. /  / We hypothesize 
that a high fibre diet will have protective effects on development of inflammatory bowel disease, while a diet high in fat may 
exacerbate disease. This will be tested by feeding SHIP-1-/- mice several different diets that contain different amounts of 
crude fibre. We will also feed SHIP-1-/- mice with a high-fat ‘Western-style’ diet, which contains 5% cellulose, 21% fat and 
0.15% cholesterol. Animals will be fed from weaning where mothers have been reared on the same diet. Weight will be 
recorded weekly and blood will be sampled every 2-4 weeks to monitor the levels of inflammatory cytokines and to 
quantitate circulating dietary metabolites. All mice will be aged to 20 weeks and then endpoint measures will be performed 
to assess whether diet has altered the incidence or severity of disease.   

Recent Relevant Publications:    

(1) Maxwell MJ, Duan M, Armes JE, Anderson GP, Tarlinton DM and Hibbs ML. Genetic segregation of inflammatory lung 
disease and autoimmune disease severity in SHIP-1-/- mice. J Immunol 186: 7164-7175, 2011.  

(2) Duan M, Li WC, Vlahos R, Maxwell MJ, Anderson GP and Hibbs ML. Distinct macrophage subpopulations characterize 
acute infection and chronic inflammatory lung disease. J Immunol 189: 946-955, 2012. 

LINKS: 

http://www.med.monash.edu.au/immunology/research/leukocyte-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=46981&pid=4368
http://www.monash.edu.au/research/people/profiles/profile.html?sid=46981&pid=4368
mailto:Margaret.Hibbs@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/leukocyte-lab.html
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Department of Immunology 

Vaccine and Infectious Diseases Laboratory 

Understanding and targeting regulatory T cells (Treg) to promote better outcomes for patients with ovarian cancer 

SUPERVISOR/S: 

  

   

Professor Magdalena 
Plebanski 

Professor Michael 
Quinn (RMH, U Melb) 

   

CONTACT EMAIL: magdalena.plebanski@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Background / Ovarian cancer is the leading cause of death in women with gynaecological malignancies, and overall the 6th 
cause of mortality in women in Australia, mostly due to cancer recurrence. The presence of CD4+ CD25+ regulatory T cells 
(Treg) in patients with ovarian cancer is associated with increased susceptibility to recurrence.   

In our laboratory, we are determining the mechanisms by which Tregs are induced and sustained in patients with cancer, 
even after they receive chemotherapy, and investigating new ways to eliminate these cells in vivo and promote patient 
survival, as well as potentially enhance their ability to respond to cancer vaccines.  

The Honours Project  

Determining the molecular and cellular factors promoting the induction of Foxp3+ CD4 Treg by ovarian cancer using a 
combination of in vitro cultures with human Dendritic cells and T cells, as well as studies in patients’ peripheral blood. Our 
studies have shown that similar Treg in malaria can be induced and sustained by specific cytokines (Minigo et al,2009; 
Scholzen et al, 2009) although in Hepatitis C that Treg need additional stimulation via the TCR (Li et al., 2009). It is important 
to determine what happens in ovarian cancer.  

The methods that are expected to be utilised in this project   

* Isolation of peripheral blood mononuclear cells (PBMCs) from human blood  
* In vitro culture of cancer cells and dendritic cells  
* Magnetic cell sorting  
* Proliferation and suppression assays  
* Advanced 11+ colour Flow cytometry, including intracellular cytokine staining  
* Cytokine-ELISA and bio/multiplex cytokine assays  

Some of our related results from the lab in recent publications  

1. Scholzen, A., et al. (2009) PLoS Pathog 5, e1000543  
2. Minigo, G., et al. (2009) PLoS Pathog 5, e1000402  
3. Li, S., et al. (2009) PLoS Pathog 5, e1000707  

LINKS: 

http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://www.ovariancancer.net.au/about-us/medical-research-advisory-group/professor-michael-quinn/
http://www.ovariancancer.net.au/about-us/medical-research-advisory-group/professor-michael-quinn/
mailto:magdalena.plebanski@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html
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Department of Immunology 

Vaccine and Infectious Diseases Laboratory 

Engaging new polymers for vaccine and drug delivery 

SUPERVISOR/S: 

   

  

Professor Magdalena 
Plebanski 

Professor Paolo 
Ferruti (University of 
Milan) 

Associate Professor 
Cordelia Selomulya 

  

CONTACT EMAIL: magdalena.plebanski@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

New polymer science and nanotechnology will be combined in this project to develop exciting platforms to efficiently deliver 
antigens, regulatory RNA and drugs selectively into Dendritic Cells (DC), the main orchestrating cell for immune response 
initiation. Being able to hence control DC in vitro and in vivo is expected to lead to the development of new and more potent 
vaccines to tackle infectious diseases like malaria and other major human diseases such as cancer. In this project the student 
will be involved at multiple steps of this pathway: from chemical formulation and  nanoparticle formation, to in vitro and in 
vivo testing for DC targeting, followed by testing for potency in malaria models. A broad spectrum of techniques will 
therefore be taught and developed in this project. 

LINKS: http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://monash.edu/research/people/profiles/profile.html?sid=9045&pid=4102
http://monash.edu/research/people/profiles/profile.html?sid=9045&pid=4102
mailto:magdalena.plebanski@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html
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Department of Immunology 

Vaccine and Infectious Diseases Laboratory 

Using nanoparticles to prevent allergic airways inflammation 

SUPERVISOR/S: 

    

 

Professor Magdalena 
Plebanski 

Professor Robyn 
O’Hehir 

Professor Jennifer 
Rolland 

Dr Charles Hardy 

 

 

 

    

CONTACT EMAIL: magdalena.plebanski@monash.edu  

DEPARTMENT: Department of Immunology 

PROJECT DESCRIPTION: 

Asthma prevalence has increased markedly in western countries in the last 20 years, and its prevalence in Australia is high. 
Ultrafine pollutant nanoparticles are the most prevalent airborne particulate, and are thought to promote lung inflammation 
and asthma. However, ultrafines contain various mixtures of adsorbed toxic chemicals, and the effect of the nanoparticle 
core itself is largely unknown. Similarly, despite the increasing use of engineered (ie man-made) nanoparticles < 100 nm, 
their effects on lung inflammation and asthma are largely unknown. In particular, the effect of nanoparticles on key lung 
immune cells including dendritic cells (DC) and T regulatory cells (Treg) is very limited.  

We made the surprising discovery that inert non-toxic nanoparticles can inhibit experimental asthma in mice. Our data 
suggest that nanoparticles leave a novel ‘immunological imprint’ in the lung by altering function of DC and Treg. This Honours 
project will define the nature of this imprint, supporting the development of new treatments against Asthma. build on a 
considerable body of data, and will utilise existing well-characterised models of particle instillation, experimental asthma, 
and isolation and analysis of lung  immunomodulatory cells (DC and Treg).  

AIM: To explore the effects of nanoparticles on lung immune homeostasis and experimental asthma, with particular 
emphasis on nanoparticle charge, surface chemistry and biodegradable particles.  

What you will learn/the benefits  

• Using cutting-edge techniques: e.g. lung DC and Treg isolation and characterisation using 11+ colour flow cytometry, 
advanced in vivo tracking techniques and high throughput transciptomic approaches  

• Develop knowledge of nanoparticle formulation  and development of novel biodegradable nanoparticles  

• Working with a skilled, co-operative and experienced team of senior investigators, postgraduate students and professional 
research staff  

• Using established techniques (e.g. cytokine ELISPOT) and mouse models with probability of yielding exciting, novel and 
potentially publishable data.  

LINKS: 

 http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://www.monash.edu.au/research/profiles/profile.html?sid=6154&pid=6232
http://www.monash.edu.au/research/profiles/profile.html?sid=6154&pid=6232
http://www.med.monash.edu.au/immunology/staff/jenniferrollandbiosketch.html
http://www.med.monash.edu.au/immunology/staff/jenniferrollandbiosketch.html
http://www.monash.edu.au/research/profiles/profile.html?sid=2752&pid=3289
mailto:magdalena.plebanski@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html
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Department of Immunology 

Vaccine and Infectious Diseases Laboratory 

Engaging nanotechnology to develop malaria vaccines 

SUPERVISOR/S: 

   

  

Professor Magdalena 
Plebanski 

Dr Jacob Baum 
(Walter & Eliza Hall 
Institute) 

Associate Professor 
Cordelia Selomulya 

  

CONTACT EMAIL: magdalena.plebanski@monash.edu  

DEPARTMENT: Department of Immunology 

PROJECT DESCRIPTION: 

Malaria kills 1-2 million children per year, mostly in the Third World, and there are no effective vaccines.   

Our lab discovered a powerful new way to design malaria vaccines using nanotechnology.  Specific novel nanoparticles as 
vaccine carriers and adjuvants induce unusually strong combined cellular and humoral immune responses that include both 
CD8 T cells and antibodies. This allows us the opportunity to design particularly powerful pre-erythrocytic vaccines that 
target the parasite with antibodies just as it enter the body after a mosquito bite, and then with CD8 T cells, when it 
subsequently infects liver cells. High induction of antibody levels also allows to target both blood -stage infection and stop 
parasite transmission form mosquito to man. Multi-stage vaccines, a current world-wide aim, may become possible using our 
vaccines.  

In this honours project the candidate will learn how to:  

- Design and test nanovaccines against malaria  
- Explore the cytokines that can be induced by different T cells subsets by vaccines and which can generate effector as 

well as long term protective immunity against malaria  
- Make malaria vaccines using nanotechnology  
- Optimize nanovaccines for potential use in human malaria vaccines   

Methods used will include:  

- Nanoformulation  
- Tissue culture of dendritic cells  
- Immunization with vaccines and assessment of immune responses (ELISA, ELISPOT, tetramers, bioplex)  
- Advanced multicolour flow cytometry (>11 parameters)  

LINKS: 

http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://www.monash.edu.au/research/people/profiles/profile.html?sid=11938&pid=4332
http://www.wehi.edu.au/faculty_members/dr_jake_baum
http://monash.edu/research/people/profiles/profile.html?sid=9045&pid=4102
http://monash.edu/research/people/profiles/profile.html?sid=9045&pid=4102
mailto:magdalena.plebanski@monash.edu
http://med.monash.edu.au/immunology/
http://www.med.monash.edu.au/immunology/research/vaccine-infectious-lab.html
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Department of Immunology 

Ffrench Laboratory 

Investigation of the mechanism of immunogenicity of MicroCube vaccines 

SUPERVISOR/S: 

  

   

Dr Rosemary 
Ffrench 

Dr Fasseli Coulibaly    

CONTACT EMAIL: rosemary.ffrench@monash.edu  

DEPARTMENT:  Department of Immunology 

PROJECT DESCRIPTION: 

Natural crystalline structures are recognized by the immune response as foreign and stimulate an inflammatory response 
through activation of the inflammasome and cleavage and secretion of IL-1b. We have utilised the capacity of some insect 
viruses to produce crystals to engineer novel ‘MicroCube’ vaccines, containing antigens from viruses such as HIV. We have 
demonstrated that the MicroCube vaccines are immunogenic, and stimulate good antibody and T cell responses. We would 
like to further elucidate the mechanism of this immunogenicity by examining the processing of MicroCubes by dendritic cells 
and macrophages, and how these are presented to stimulate B and T cell responses. This project will involve some work with 
mice and also cells from infected human subjects. Techniques will include ELISA, ELISPOT, cell culture and flow cytometry. 
Further studies will investigate the route of immunisation and the use of adjuvants. 

LINKS: 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.burnet.edu.au/staff_members/163_rose_ffrench
http://www.burnet.edu.au/staff_members/163_rose_ffrench
mailto:rosemary.ffrench@monash.edu
http://med.monash.edu.au/immunology/
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Department of Infectious Diseases 

The Department of Infectious Diseases, Central Clinical School, and Alfred 
Health, is a premier centre for clinical and biomedical research and education, 
offering undergraduate and postgraduate study programs.  The Department of 
Infectious Diseases has clinical expertise in general infectious diseases (eg 
pneumonia, meningitis, urogenital infection, cellulitis), tuberculosis, respiratory 
infections, HIV/AIDS, sexually transmissible infections, and travel related 
infections. The unit also specialises in antibiotic usage, infection control, and HIV 
palliative and continuing care.  The service incorporates the Statewide HIV/AIDS 
Service. 

The Department integrates clinical services with clinical and basic science 
research.  The service has a leading research program in HIV.  The clinical 
services work closely with research staff and laboratories are based within the 
Burnet Institute with a presence within the Central Clinical School.  

Head of Department is Professor Sharon Lewin. 

Link: 

http://www.med.monash.edu.au/cecs/infectious-diseases/staff/  
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/cecs/infectious-diseases/staff/
http://www.burnet.edu.au/staff_members/111_sharon_lewin
http://monash.edu/research/profiles/profile.html?sid=30389&pid=5514
http://www.med.monash.edu.au/cecs/infectious-diseases/staff/
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Lewin Laboratory 

Towards an HIV Cure - the role of histone deacetylase inhibitors (HDACi) 

SUPERVISOR/S: 

  

   

Professor Sharon 
Lewin 

Dr Hao Lu    

CONTACT EMAIL: sharon.lewin@monash.edu  

DEPARTMENT:  Department of Infectious Diseases 

PROJECT DESCRIPTION: 

The main reason why current combination antiretroviral therapy (cART) cannot cure HIV is due to the persistence of HIV in 
CD4+ T-cells.  HIV persists in these cells in a latent form – which means virus is integrated in the host genome, but there is 
limited virus transcription or protein expression.    

One strategy to eliminate latently infected cells would be to “drive” a cell out of latency by promoting transcription from the 
“silent” integrated latent virus.  Although this might sound counter-intuitive i.e., promoting viral replication in an infected 
person, this treatment would be given while a patient is receiving cART which would prevent further rounds of replication.  
The overall goal is therefore that the latently infected cell would start to produce virus and die, by either virus induced cell-
death or recognition by the immune system.  Ultimately this could lead to eradication of latently infected cells and a 
potential cure for HIV.  

Recently the histone deacetylases inhibitor (HDACi), vorinostat, was shown to activate transcription of HIV in CD4+ T-cells in 
two separate clinical trials in HIV-infected patients on cART.  We are interested in determining the potency and toxicity of 
other HDACi that are in clinical trials on HIV activation and compare their response to vorinostat. We have constructed a 
library of plasmids containing the HIV promoter isolated from CD4+ T cells from patient on cART.   

The main goal of this project will be develop a library of stably transfected cell lines that mimic HIV latent infection.  We will 
then determine the effect of treatment with HDACi alone or in combination with other cell activation agents on the activity 
of HIV transcription. We hope to find a combination of drugs that have a synergistic effect on HIV activation that could be 
used in future clinical trials.  

LINKS: 

http://www.med.monash.edu.au/cecs/infectious-diseases/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://monash.edu/research/people/profiles/profile.html?sid=30389&pid=5514
http://monash.edu/research/people/profiles/profile.html?sid=30389&pid=5514
mailto:sharon.lewin@monash.edu
http://www.med.monash.edu.au/cecs/infectious-diseases/
http://www.med.monash.edu.au/cecs/infectious-diseases/
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Department of Medicine 

 

The Department of Medicine, Central Clinical School, and Alfred Health, is a 
centre for clinical and biomedical research and education, offering 
undergraduate and postgraduate study programs. Research at the Department 
of Medicine encompasses predominantly programs in Allergy, Asthma and 
Clinical Immunology, Clinical Pharmacology, Cardiovascular Disease, Ethics in 
Medicine and Society, Infectious Diseases, Neuroscience, Organ 
Transplantation, Renal Disease, Respiratory Medicine and Rheumatology In 
addition, research undertaken in many other departments of Alfred Health are 
linked, to a varying degree, to the activities of the Department of Medicine and 
programs of collaborative research.  

Head of Department is Professor Stephen Jane. 

 

 

Link: 

www.med.monash.edu.au/medicine/alfred/  

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/cecs/staff/jane.html
http://www.med.monash.edu.au/medicine/alfred/
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Department of Medicine, Alfred Hospital 

Epidermal Development Laboratory 

Signalling pathways regulating the Grainy head-like transcription factor family 

SUPERVISOR/S: 

  

   

Dr Sebastian 
Dworkin 

Professor Stephen 
Jane 

   

CONTACT EMAIL: sebastian.dworkin@monash.edu  

DEPARTMENT: :   Department of Medicine, Alfred Hospital 

PROJECT DESCRIPTION: 

The vertebrate Grainy head-like (Grhl) genes are highly-conserved homologues of the Drosophila gene Grainyhead, which 
regulates many different developmental processes. Although many downstream target genes of the Grhl family are known, 
the question remains as to what upstream signalling pathways regulate the activation of the Grhl genes themselves. Our 
preliminary experiments using the zebrafish model, together with previous experiments in Drosophila, suggest that the 
Fibroblast-Growth Factor (FGF) genes may be critical new regulators of this family. Through a combination of biochemical 
analysis such as cell-culture, promoter activation assays, protein immunoblotting and site-directed mutagenesis, this project 
will examine whether the FGF family can activate the transcription, and function of the Grhl genes in the mouse model, and 
will present new insights into the regulation of this important family in mammals. 

LINKS: 

http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=126970&pid=7284
http://www.monash.edu.au/research/people/profiles/profile.html?sid=126970&pid=7284
http://www.monash.edu.au/research/people/profiles/profile.html?sid=51387&pid=4196
http://www.monash.edu.au/research/people/profiles/profile.html?sid=51387&pid=4196
mailto:sebastian.dworkin@monash.edu
http://www.med.monash.edu.au/medicine/alfred/
http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html
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Department of Medicine, Alfred Hospital 

Epidermal Development Laboratory 

The role of the Grainy head-like transcription factor family in the regulation of cranio-facial development 

SUPERVISOR/S: 

 

Dr Sebastian 
Dworkin 

 

    

CONTACT EMAIL: sebastian.dworkin@monash.edu  

DEPARTMENT:  Department of Medicine, Alfred Hospital 

PROJECT DESCRIPTION: 

The vertebrate Grainy head-like (Grhl) genes are highly-conserved homologues of the Drosophila gene Grainyhead. This gene 
family regulates cranio-facial development in flies, zebrafish, Xenopus and mice. Utilising mouse and zebrafish models, as 
well as patient samples, this project will investigate the genetic mechanisms by which the Grhl family regulates formation of 
the facial skeleton. The project will utilise a variety of methods, including gross and histological analyses of mouse 
phenotypes, analysis of cell proliferation and death, molecular analyses of DNA, RNA and protein, DNA sequencing and 
immunohistochemistry. 

LINKS: 

http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=126970&pid=7284
http://www.monash.edu.au/research/people/profiles/profile.html?sid=126970&pid=7284
mailto:sebastian.dworkin@monash.edu
http://www.med.monash.edu.au/medicine/alfred/
http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html
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Department of Medicine, Alfred Hospital 

Epidermal Development Laboratory 

The role of the Grainy head-like transcription factor family in the regulation of neural development 

SUPERVISOR/S: 

 

    

Dr Sebastian Dworkin     

CONTACT EMAIL: sebastian.dworkin@monash.edu  

DEPARTMENT: Department of Medicine, Alfred Hospital 

PROJECT DESCRIPTION: 

The vertebrate Grainy head-like (Grhl) genes are highly-conserved homologues of the Drosophila gene Grainyhead, which is 
known to regulate the differentiation and death of cycling neural cells. Our recent work has shown that loss of one of the 
Grhl-family members, Grhl2 in zebrafish causes neural defects, including large-scale death of neural cells, whereas loss of a 
second family member, Grhl3, in the skin of mice causes the development of an aggressive type of cancer, squamous cell 
carcinoma. Using a combination of existing and novel mouse models, this project will characterise the roles played by Grhl2 
and Grhl3 in the control of neural stem cell proliferation, survival, differentiation and death. The project will utilise a variety 
of methods, including cell and tissue culture of primary neural stem cells, analysis of cell proliferation and death, molecular 
analyses of DNA, RNA and protein, histology and immunohistochemistry. 

LINKS: 

http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=126970&pid=7284
mailto:sebastian.dworkin@monash.edu
http://www.med.monash.edu.au/medicine/alfred/
http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html
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Department of Medicine, Alfred Hospital 

Epidermal Development Laboratory 

The role of GRHL3 in oesophageal cancer 

SUPERVISOR/S: 

  

   

Dr Smitha Georgy Professor Stephen 
Jane 

   

CONTACT EMAIL: smitha.georgy@monash.edu  

DEPARTMENT:  Department of Medicine, Alfred Hospital 

PROJECT DESCRIPTION: 

Oesophageal cancer is the 8th most commonly diagnosed cancer worldwide, however it is the sixth most common cause of 
cancer deaths. In Australia, the annual incidence of oesophageal cancer is projected to be 1400 new cases per year, with an 
estimate mortality of 1100 deaths per year. The overall 5-year survival rate of oesophageal cancer is below 20%, due to late 
stage presentation of the disease, ineffective chemotherapy, and restricted surgical possibilities. To develop improved 
therapeutic approaches, the cellular and molecular mechanisms that underpin initiation and progression of oesophageal SCC 
(OSCC) need to be delineated.  

Research from our laboratory has identified Grainyhead like-3 (Grhl3), a mammalian transcription factor, as a critical 
regulator of the proliferation/differentiation balance in the epidermis. Grhl3 is a member of the Grainyhead-like gene family, 
which play important roles in epidermal development and homeostasis from flies to mammals, spanning 700 million years of 
evolution. We have characterised the functions of Grhl3 extensively, and identified that it plays essential roles in epidermal 
morphogenesis required for neural tube closure, embryonic and adult wound repair, and skin barrier formation. Recently we 
have identified a tumour suppressor function of Grhl3 in skin SCC and head and neck SCC using a mice model with conditional 
deletion of Grhl3 in epithelial cells.  

The current project aims to identify the role of Grhl3 in oesophageal cancer. To achieve this aim currently our laboratory has 
developed a mouse model with specific deletion of Grhl3 in oesophageal epithelial cells and use of oesophagus specific 
carcinogen. The signalling pathways involved in cancer cell proliferation will be studied systematically using a wide range of 
techniques in molecular biology that analyse DNA, RNA and protein. The ultimate aim of this project is to identify potential 
drug targets for this deadly disease.  

LINKS: 

http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://monash.edu/research/people/profiles/profile.html?sid=126979&pid=7310
http://www.monash.edu.au/research/people/profiles/profile.html?sid=51387&pid=4196
http://www.monash.edu.au/research/people/profiles/profile.html?sid=51387&pid=4196
mailto:smitha.georgy@monash.edu
http://www.med.monash.edu.au/medicine/alfred/
http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html
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Department of Medicine, Alfred Hospital 

Epidermal Development Laboratory 

What is the microRNA expression profile of human keratinocytes in response to UVB irradiation? 

SUPERVISOR/S: 

 

Dr Smitha Georgy 

CONTACT EMAIL: smitha.georgy@monash.edu  

DEPARTMENT:  Department of Medicine, Alfred Hospital 

PROJECT DESCRIPTION: 

The research aim is to identify the oncogenic and/or tumour suppressor  microRNAs differentially regulated in human skin as 
a result of UVB exposure.MicroRNAs (miRNAs) are small non coding RNAs, which play an important role in mediating many 
biological processes and in the pathogenesis of various diseases. MiRNAs bind with imperfect complementarity to their 
target mRNAs and regulate their expression either by inhibiting protein translation or by degrading the mRNA. Since most of 
the genes responsible for  proliferation and differentiation of cells are controlled by miRNAs, any misregulation of miRNA 
expression is linked to cancer. MiRNAs can act  either as tumour suppressors by down-regulating oncogenes  or as oncogenes 
by down-regulating tumour suppressor genes.Squamous cell carcinoma (SCC), arise from the basal layer of the epidermis of 
the skin, account for 16% of all skin can-cers. It occurs primarily on sun-exposed areas of the body due to chronic UVB 
exposure. The loss of tumour suppressor genes and activation of oncogenes have been reported as a result of UVB exposure. 
The aim of the current study is the identify the UVB-induced miRNA dependent proto-oncogenic network in cultured human 
keratinocytes.Experimental PlanThe human keratinocyte cell line HaCaT will be used for the study. The miRNA expression 
profiles in UVB irradiated HaCaT cells will be compared with non-irradiated cells by  real-time qRT-PCR analysis. Differentially 
regulated miRNAs were further studied to identify the potential mRNA targets that act as tumour suppressor genes or 
oncogenes. MiRNA di-rected regulation of target genes in HaCaT cells will be confirmed at protein and RNA levels. Functional 
effects of miRNA over expression in HaCaT cells will be studied in detail. The major techniques used for this project includes  
cell culture, molecular biology and mouse models. 

LINKS: 

http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://monash.edu/research/people/profiles/profile.html?sid=126979&pid=7310
mailto:smitha.georgy@monash.edu
http://www.med.monash.edu.au/medicine/alfred/
http://www.med.monash.edu.au/medicine/alfred/research/epidermal-development.html
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Department of Medicine, Alfred Hospital 

Molecular Endocrinology Laboratory 

Actions of insulin-like growth factor binding protein-6 in cancer cells 

SUPERVISOR/S: 

  

   

Professor Leon Bach Dr Ping Fu    

CONTACT EMAIL: leon.bach@monash.edu  

DEPARTMENT:  Department of Medicine, Alfred Hospital 

PROJECT DESCRIPTION: 

Insulin-like growth factors (IGF-I and –II) are essential for physiological growth. Impaired regulation of the IGF system is 
implicated in many diseases, including cancer.  IGF activity is regulated by a family of six high-affinity IGF binding proteins 
(IGFBPs 1-6). Among the IGFBPs, IGFBP-6 is unique as it has an ~50-fold higher binding affinity for IGF-II than IGF-I, making it a 
specific inhibitor for IGF-II. We previously showed that IGFBP-6 inhibits tumorigenic properties of IGF-II-dependent cancer 
cell lines in vitro and in vivo via inhibition of IGF-II actions. More recently, we reported that IGFBP-6 inhibits angiogenesis but 
promotes cancer cell migration in an IGF-independent manner and that MAP kinase pathways are important in the latter 
process. Therefore, IGFBP-6 modulates cancer cell functions by IGF-dependent and IGF-independent mechanisms. The overall 
aim of the project is to define cellular effects, signalling pathways and molecular interactions underlying the actions of IGFBP-
6, as a prelude to using IGFBP-6 as a basis for the design of specific IGF-II antagonists for therapeutic applications. 

LINKS: 

http://www.med.monash.edu.au/medicine/alfred/research/molecular-endocrinology.html  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=8143&pid=4010
http://www.monash.edu.au/research/people/profiles/profile.html?sid=8284&pid=4020
mailto:leon.bach@monash.edu
http://www.med.monash.edu.au/medicine/alfred/
http://www.med.monash.edu.au/medicine/alfred/research/molecular-endocrinology.html
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Department of Medicine, Alfred Hospital 

Molecular Endocrinology Laboratory 

Is ezrin involved in kidney damage due to diabetes? 

SUPERVISOR/S: 

  

   

Professor Leon Bach Dr Anne McRobert    

CONTACT EMAIL: leon.bach@monash.edu  

DEPARTMENT:  Department of Medicine, Alfred Hospital 

PROJECT DESCRIPTION: 

Diabetes is a major health problem in Australia and diabetic nephropathy is now the leading cause of end- stage renal disease 
in this country despite treatments that may slow its progression. Diabetic nephropathy manifests as increasing albuminuria, 
which is primarily related to glucose-induced damage to the glomerular podocyte, an important kidney cell that forms the 
protein filtration barrier. Diabetes leads to increased formation of advanced glycation endproducts (AGEs), which have been 
linked to the development of nephropathy. The precise mechanisms underlying the detrimental effects of AGEs are 
incompletely understood. We have shown that AGEs bind to ezrin, a cytoskeletal cross-linker, and inhibit its actions. Ezrin is 
an essential component of a protein complex that maintains cytoskeletal integrity in podocytes and preserves the structure 
of the urinary filtration pathway. Decreased ezrin levels in podocytes are associated with proteinuria and renal failure and we 
have shown that ezrin levels are decreased in diabetic kidney.  

Inhibiting ezrin function may result in podocyte changes reminiscent of the major pathological abnormalities in the diabetic 
kidney, such as foot process disruption, apoptosis and decreased adhesion. We therefore hypothesise that AGEs contribute 
to diabetic nephropathy by inhibiting the actions of ezrin in podocytes and plan in vitro and in vivo experiments to test this 
hypothesis.  

LINKS:  

http://www.med.monash.edu.au/medicine/alfred/research/molecular-endocrinology.html 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=8143&pid=4010
mailto:leon.bach@monash.edu
http://www.med.monash.edu.au/medicine/alfred/
http://www.med.monash.edu.au/medicine/alfred/research/molecular-endocrinology.html
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Department of Surgery 

The Central Clinical School's Department of Surgery, part of the CCS's Division of 
Clinical Sciences, is a premier centre for clinical and surgical research and 
education, contributing to Monash's MBBS and offering postgraduate study 
programs.  

Research in the Department of Surgery includes programs in a wide variety of 
areas including trauma, burns, cardiothoracic, colorectal, endocrine, upper 
gastrointestinal, urology, orthopaedics, spine injury, general surgery and 
neurosurgery specialisations. The Department of Surgery is closely associated 
with the National Trauma Research Institute and the Monash Institute for Brain 
Development and Repair.  

Head of Department is Professor Jeffrey V. Rosenfeld. 

 

 

Link: 

http://www.med.monash.edu.au/surgery/alfred/  

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/cecs/
http://www.med.monash.edu.au/cecs/clinical-sciences.html
http://www.med.monash.edu.au/cecs/clinical-sciences.html
http://www.med.monash.edu.au/surgery/alfred/staff/hod-rosenfeld.html
http://www.med.monash.edu.au/surgery/alfred/
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Department of Surgery, Alfred Hospital 

Skin Culture Laboratory 

Investigation of human adult dermal pericytes and their role in skin tissue regeneration 

SUPERVISOR/S: 

   

  

Dr Heather Cleland Dr Shiva Akbarzadeh Associate Professor Pritinder 
Kaur (U Melb) 

  

CONTACT EMAIL: heather.cleland@monash.edu  

DEPARTMENT:   Department of Surgery 

PROJECT DESCRIPTION:  
The Skin Tissue Culture Laboratory is focused on translational research into adult skin cell biology and its application in 
developing new techniques for managing and treating burn wounds.  Skin basically consists of 2 layers: the dermis which 
provides structural integrity and acts as a scaffold or matrix for cells, and the epidermis which forms the protective outer 
surface layer of the skin.  Signals from dermis are essential for epithelial proliferation, skin morphogenesis, homeostasis and 
differentiation.  Conventionally, growth-arrested murine 3T3-J2 fibroblasts are used to secrete extracellular matrix proteins 
to support keratinocyte growth in vitro (CEA method) [1].  The main limitation of this technique is that secreted undefined 
murine factors make these cultures unsuitable for clinical application.   We have some preliminary data (in collaboration with 
Dr Pritinder Kaur, Peter MacCallum Cancer Centre) in vitro that pericytes (found in lining of blood vessels and in dermis 
underlying basal epidermal cells) have the capacity to promote skin regeneration from neonatal early differentiating cells [2] 
and from adult proliferating cells.  This is a novel role for pericytes, suggesting they are not only important structurally but 
that they may also contribute substantially to epidermal tissue renewal.  This project is aimed to develop methods for adult 
human pericytes isolation and culture and to investigate the ability of human pericytes with human fibroblasts to promote 
adult keratinocyte growth in 3 dimensional skin models.  The project involves primary cell culture and flow cytometry/cell 
sorting as the main techniques. 

References:  
• Green, H., O. Kehinde, and J. Thomas, Proc Natl Acad Sci U S A, 1979. 76(11): p. 5665-8. 
• Paquet-Fifield, S., et al., J Clin Invest, 2009. 119(9): p. 2795-806. 

Aims   
• Identify, isolate and culture adult pericytes from skin. 
• Study the effect of adult pericytes in adult keratinocyte growth in a 3D-culture system. 

Methodology 
• Isolation of primary dermal cells from adult skin 
• Isolation of primary keratinocytes from adult skin 
• Labelling primary dermal cells with specific antibodies and FACS analysis to identify pericytes/fibroblasts sub-populations 
• Sorting primary dermal cells to isolate pericytes. 
• Confirming the identity of the sorted population using immunoflourescence and Real Time PCR 
• Co-culture of Pericytes with fibroblasts to support adult keratinocyte growth 

LINK: Skin Culture Laboratory, AMREP building, Alfred Hospital 
http://www.med.monash.edu.au/surgery/documents/surgery-skin-tissue-research.pdf

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:heather.cleland@monash.edu
http://www.med.monash.edu.au/surgery/alfred/
http://www.med.monash.edu.au/surgery/documents/surgery-skin-tissue-research.pdf
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Department of Surgery, Alfred Hospital 

Skin Culture laboratory 

Use of human-derived feeders and nutrients for cultured epithelial autograph 

SUPERVISOR/S: 

   

  

Dr Heather  Cleland Dr Shiva Akbarzadeh Dr Marisa Herson   

CONTACT EMAIL: heather.cleland@monash.edu 

DEPARTMENT:   Department of Surgery, Alfred Hospital 

PROJECT DESCRIPTION: 

The Skin Tissue Culture Laboratory is focused on translational research into adult skin cell biology and its application in 
developing new techniques for managing and treating burn wounds.  Patients with extensive burns lack sufficient skin graft 
donor sites to facilitate early wound closure, which minimizes risks of complications and promotes recovery from injury.  
Cultured Epithelial Autograft (CEA) is an effective adjunct in the treatment of patients with life-threatening burn injury.  The 
Skin culture laboratory is committed to manufacturing CEA under strict conditions from patients own keratinocytes (skin cells) 
during 2-3 weeks culture period.  There are however, a number of limitations with CEA.  First-ly, CEA uses animal derived 
feeder cells and products during expansion of keratinocytes which carry intrinsic risks when grafted.  Secondly, CEA only 
replaces the upper layer of the skin (epidermis) and requires healthy dermis to make functional skin.  This project is aimed to 
investigate replacement of animal derived material in production of CEA with human derived or synthetic material.  The long 
term aim of this project is to manufacture animal-free CEA to treat severe burns 

Aims 

1. To compare 3T3-J2 and human fibroblasts in their ability to support adult keratinocyte attachment and expansion in 
vitro 

2. To compare bovine serum with human serum in their ability to support adult keratinocyte expansion in vitro 

Methodology 

This project utilises primary cell isolation, cell culture and cell biology techniques. 

LINK: Skin Culture Laboratory, AMREP building, Alfred Hospital 

http://www.med.monash.edu.au/surgery/documents/surgery-skin-tissue-research.pdf  

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:heather.cleland@monash.edu
http://www.med.monash.edu.au/surgery/alfred/
http://www.med.monash.edu.au/surgery/documents/surgery-skin-tissue-research.pdf
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Department of Surgery, Alfred Hospital 

Skin Culture laboratory 

Use of artificial extracellular matrices for skin regeneration 

SUPERVISOR/S: 

   

  

Dr Heather  Cleland Dr Shiva Akbarzadeh Dr Marisa Herson   

CONTACT EMAIL: heather.cleland@monash.edu 

DEPARTMENT:   Department of Surgery, Alfred Hospital 

PROJECT DESCRIPTION: 

Currently, the gold standard practice for treating extensive deep burns is a two-stage procedure skin-graft.  Damaged dermis 
(deep layer of the skin) is replaced by either allograft (transplant of skin from one person to another) or syn-thetic (animal 
derived) dermal substitutes, followed by replacing the epidermis (upper layer of the skin) with grafts from a healthy donor 
site of the same patient. Although damaged dermis can be replaced by dermis from other sources, the grafted epidermis has 
to be patients's own to avoid rejection. Some of the challenges with the existing practice are the limitation of available 
healthy donor skin in patients who are extensively burned. Donor sites in these patients are slow to heal, prone to infection, 
and incapable of ensuring rapid closure of the burn wound. Also, the patient has to go through two procedures, often weeks 
apart, to replace damaged dermis and then epidermis. 

We have generated artificial double layer skin in culture in our laboratory by using human epidermal cells seeded on a 
dermal substitute, Integra®, and cultured for up to 14 days. The cultured skin has been analysed histologically and showed 
that Integra is capable of supporting epidermal cell expansion, although the generated epidermis has somewhat irregular 
appearance. 

This project is aimed to optimise neo-epidermis architecture and examine the graftability and the regeneration capabilities of 
cultured human artificial skin in whole animals. 

The long term aim of this project is to facilitate a one-stage procedure to replace damaged skin in treating burn wounds and 
thus improve healing rates for patients with severe burns. Aim:  

• To optimise composite skin architecture 
• To measure graftability of artificial human skin to replace both dermis and epidermis in a whole animal model in a 

one-stage procedure. 

Methodology 

• Cell culture 
• Animal skin grafting 
• Histology 

LINK: Skin Culture Laboratory, AMREP building, Alfred Hospital 

http://www.med.monash.edu.au/surgery/documents/surgery-skin-tissue-research.pdf 

http://www.med.monash.edu.au/cecs/education/honours.html
mailto:heather.cleland@monash.edu
http://www.med.monash.edu.au/surgery/alfred/
http://www.med.monash.edu.au/surgery/documents/surgery-skin-tissue-research.pdf
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Monash Alfred Psychiatry research centre (MAPRc) 

MAPrc is the Monash Alfred Psychiatry Research Centre. We are based at 
the Alfred Hospital, a major teaching hospital in Melbourne, Australia. 
From here, we carry out world-class research to help make a difference 
to the lives of people suffering from serious mental illnesses. 

We constantly seek to find practical ways to apply what we learn from 
our research and our work in the hospital environment to identify unmet 
needs and new areas for study. 

Professor Jayashri Kulkarni is Director of MAPrc. 
 
 
 
 

 

Link: 

http://www.maprc.org.au/  
 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Brain stimulation and neuroscience 

Understanding physical, social and empathy for pain via brain stimulation 

SUPERVISOR/S: 

   

  

Dr Bernadette 
Fitzgibbon 

Dr Peter Enticott Professor Paul 
Fitzgerald 

  

CONTACT EMAIL: bernadette.fitzgibbon@monash.edu   

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

Social pain describes the experience of actual or potential damage to one’s feeling of social connection or value through such 
means as rejection, exclusion, and loss. In contrast, physical pain is defined as the experience that comes with actual or 
potential tissue damage. When the experience of social or physical pain is observed in another person, this is known as 
empathy for social/physical pain. Even though etiologically dissimilar, neuroscientific evidence over the last two decades has 
suggested that these types of pain are all processed through overlapping neural regions. To date, the studies supporting this 
relationship have been largely correlational in nature and are therefore unable to truly inform as to whether the overlapping 
neurobiological underpinnings of social, physical and empathic pain share the same functional role.   

In this project, we will use several brain stimulation methods such as transcranial magnetic stimulation (TMS) and 
transcranial direct current stimulation (tDCS) to investigate whether brain regions involved in physical pain are similarly 
involved in social pain and empathy for physical/social pain. In addition, we will investigate how these different types of pain 
are experienced in multiple psychiatric patient groups where sensory deficits are well-known, such as in autism and 
schizophrenia. Understanding how these different types of pain experiences are processed is of extreme importance in the 
current climate where social pain such as bullying and victimisation has been linked to poor mental health, and where deficits 
in empathy for pain experience have been associated with impaired social cognition.  

LINKS: 

http://www.maprc.org.au/brain-imaging-and-neuroscience  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=43637&pid=7268
http://www.monash.edu.au/research/people/profiles/profile.html?sid=43637&pid=7268
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3518&pid=3442
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2520510&pid=7283
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2520510&pid=7283
mailto:bernadette.fitzgibbon@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/brain-imaging-and-neuroscience
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Brain stimulation and neuroscience 

Investigating brain stimulation methods for the treatment of chronic pain syndromes 

SUPERVISOR/S: 

   

  

Dr Bernadette 
Fitzgibbon 

Dr Kate Hoy Professor Paul 
Fitzgerald 

  

CONTACT EMAIL: bernadette.fitzgibbon@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

Repetitive transcranial magnetic stimulation (rTMS), a non-invasive neuromodulation technique, is an approved treatment 
option for patients with depression in Canada and several EU nations, with significant evidence demonstrating improved 
clinical outcomes following longer treatment courses. For patients with chronic pain syndromes, studies suggest rTMS and 
other brain stimulation methods may also offer a novel treatment approach for pain relief. To date, however, these studies 
have used short stimulation durations which have resulted in only short-lasting effects. This means that no studies have 
explored the effects of longer treatment courses, i.e. of similar duration to that used in depression. In addition, there is a 
dearth of literature exploring stimulation to sites other than the motor cortex, such as the dorsolateral prefrontal cortex 
(DLPFC), a brain region directly implicated in the control of pain perception through the modulation of corticosubcortical and 
corticocortical pathways.   

In this project, we will use transcranial magnetic stimulation (TMS) and transcranial direct current stimulation (tDCS) to 
investigate the clinical efficacy of brain stimulation methods in chronic pain syndromes. We expect this research will provide 
a model for interventional treatment courses for patients who suffer from chronic pain conditions.  

LINKS: 

http://www.maprc.org.au/brain-imaging-and-neuroscience  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=43637&pid=7268
http://www.monash.edu.au/research/people/profiles/profile.html?sid=43637&pid=7268
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3988&pid=3536
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2520510&pid=7283
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2520510&pid=7283
mailto:bernadette.fitzgibbon@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/brain-imaging-and-neuroscience
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Brain stimulation and neuroscience 

Can mild brain stimulation to enhance emotional training? 

SUPERVISOR/S: 

  

   

Dr Rebecca Segrave Dr Kate Hoy    

CONTACT EMAIL: rebecca.segrave@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

Transcranial direct current stimulation (tDCS) is a mild form of non-invasive brain stimulation that can produce a transient 
increase or decrease in cortical brain activity. Evidence from our own lab and others has shown that tDCS can enhance 
cognitive processing. This observation has led to speculation that tDCS may be able to enhance the efficacy of cognitive 
therapies for depression and other mental illnesses.   

This study will investigate whether tDCS can improve the efficacy of a new type of cognitive therapy called Attentional Bias 
Modification (ABM). ABM aims to retrain the brains attentional systems so that they are more automatically oriented 
towards positive information and stimuli. It has been suggested that ABM may be an effective treatment for depression. This 
project will combine active and sham tDCS with AMB in healthy individuals to assess a) the impact of ABM on emotional 
attention and b) the ability of tDCS to enhance the potency of ABM.  

A student undertaking this project will learn about the principals and application of tDCS and its use in modulating cognition 
as well as obtain a solid grounding in emerging cognitive therapies for depression.   

LINKS: 

http://www.maprc.org.au/brain-imaging-and-neuroscience 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=7254&pid=7270
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3988&pid=3536
mailto:rebecca.segrave@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/brain-imaging-and-neuroscience
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Brain stimulation and neuroscience 

Cognitive enhancement: an investigation of non-invasive electrical brain stimulation methods 

SUPERVISOR/S: 

   

  

Dr Rebecca Segrave Professor Paul 
Fitzgerald 

Dr Kate Hoy   

CONTACT EMAIL: rebecca.segrave@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

Recently there has been much interest in the capacity of non-invasive brain stimulation techniques to enhance cognitive 
processing. The technique that has been most often studied in this regard is transcranial direct current stimulation (tDCS) and 
there is now robust evidence that tDCS can be used to enhance a variety of cognitive processes. However, the potential of 
related techniques such as transcranial intermittent current stimulation (tICS) and transcranial random noise stimulation 
(tRNS) have not yet been investigated in detail, and many unanswered questions remain regarding the neurobiological 
underpinnings of stimulation induced cognitive enhancement.   

A related avenue of research is the emergence of novel cognitive training paradigms for depression. These therapies differ 
from traditional methods in that they target the cognitive rather than the emotional symptoms of depression. There has 
been much speculation regarding whether their efficacy could be further enhanced by concurrent application of non-invasive 
brain stimulation methods, such as tDCS and related stimulation methods.  

The current study will investigate the capacity of three active methods of non-invasive electrical brain stimulation (tDCS, 
tRNS and tICS) and sham stimulation to enhance prefrontally mediated cognitive processing, in both healthy controls and 
individuals with major depression. 

It will address the following questions:   

1. Which of these methods best augments cognition?   
2. What impact do these methods have on cortical excitability?  
3. To what degree do these brain stimulation methods impact on the neural oscillations associated with cognitive processing?   

LINKS: 

http://www.maprc.org.au/brain-imaging-and-neuroscience 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=7254&pid=7270
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2520510&pid=7283
http://www.monash.edu.au/research/people/profiles/profile.html?sid=2520510&pid=7283
http://www.monash.edu.au/research/people/profiles/profile.html?sid=3988&pid=3536
mailto:rebecca.segrave@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/brain-imaging-and-neuroscience
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Brain stimulation and neuroscience 

Does near infra-red spectroscopy improve cognition in healthy adults? 

SUPERVISOR/S: 

  

   

Dr Richard Thomson Dr Rebecca Segrave    

CONTACT EMAIL: richard.thomson@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

Near infra-red spectroscopy (NIRS) involves the application of near-infrared light and measurement of its scattering and 
absorption into tissue. It is used in neuroscience research as a non-invasive means of measuring changes in blood 
oxygenation in the brain. Recently, it has been suggested that rather simply measure it, NIRS could be used to modulate brain 
activity. A very small amount of research has shown that application of NIRS to neural tissue may induce changes in blood 
volume and modulate mitochondrial activity. This project will examine whether NIRS applied to the dorsolateral prefrontal 
cortex can modulate brain activity in a way that enhances cognition. It will involve applying active or sham NIRS and 
measuring EEG activity while participants complete a computerised cognitive activity. Participant’s performance on the task 
and EEG activity will be examined for NIRS related changes. 

LINKS: 

http://www.maprc.org.au/brain-imaging-and-neuroscience  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=27188&pid=5006
http://www.monash.edu.au/research/people/profiles/profile.html?sid=7254&pid=7270
mailto:richard.thomson@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/brain-imaging-and-neuroscience
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Cognitive Neuropsychiatry 

Genetic variation in cognition and symptoms of schizophrenia 

SUPERVISOR/S: 

  

   

Dr Caroline Gurvich Professor Susan 
Rossell 

   

CONTACT EMAIL: caroline.gurvich@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

Mental illnesses, such as schizophrenia, can be viewed on a continuum of severity. At one end of the spectrum are 
unaffected individuals who may exhibit mild, subclinical features of the disorder such as unusual thoughts (schizotypy or 
psychosis proneness) and individuals who share genetic risk factors (first degree biological relatives of a person with 
schizophrenia). At the other end of the spectrum are individuals who have a diagnosed mental illness.  People with high 
levels of schizotypy, unaffected relatives and people with schizophrenia have been suggested to share common genetic, 
neurophysiological and neurocognitive abnormalities.   

This project will focus on the assessment of cognitive processes that are commonly impaired in schizophrenia, including 
attention, memory, working memory, inhibitory control and other ‘executive functions’. A combination of neurocognitive 
assessments including eye movement measurements and neuropsychological  tasks will be utilised. The broad research 
project explores the relationship between genetic risk factors (particularly exploring polymorphisms in genes that predict 
dopaminergic functioning), cognition and the symptoms of schizophrenia across the spectrum of phenotypic severity (i.e. 
differing degrees of affection). Potential areas of investigation for honours projects include the relationship between genetic 
variation and cognition in healthy individuals who have an increased vulnerability (i.e. genetic - first degree biological relative 
and/or phenotypic – high levels of schizotypy). PhD projects are available exploring the relationship between genetic risk 
factors and cognition across the full spectrum, from clinical diagnosis to healthy individuals.  

LINKS: 

http://www.maprc.org.au/cognitive-neuropsychiatry  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.monash.edu.au/research/people/profiles/profile.html?sid=4231&pid=3580
http://www.maprc.org.au/professor-susan-rossell
http://www.maprc.org.au/professor-susan-rossell
mailto:caroline.gurvich@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/cognitive-neuropsychiatry
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Psychopharmacology 

Pharmacogenomic testing in patients taking antidepressants 

SUPERVISOR/S: 

 

Professor Jayashri 
Kulkarni 

CONTACT EMAIL: jayashri.kulkarni@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

The Women’s Mental Health clinic is a tertiary referral clinic at MAPrc that treats women with severe or difficult to treat 
mental illness. Referrals are received from all over Australia. The clinic is unique in Australia in combining the expertise of a 
psychiatrist and an endocrinologist within the one clinic. The special focus of the clinic is the impact of reproductive 
hormones on mental illness (eg perimenopausal depression, menstrual cycle exacerbations of mental illness). The clinic also 
has a specific aim to empower women that and attend and validate their experiences. The clinic is integrated into the 
research environment of MAPrc so that women maybe treated with the latest available therapies and provided with the 
most up to date information.  

We use pharmacogenomics testing in the WMH clinic. However, this type of testing is new and expensive. We would like to 
know if using this test is providing a benefit to our patients. This project will involve following up the progress of women seen 
in the clinic who have undertaken this test to answer the following questions: does pharmacogenomics testing result in 
change of treatment in women with depression? Does it result in improved outcomes? Do women and clinicians find it a 
valuable test? 

LINKS: 

http://www.maprc.org.au/psychopharmacology 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/professor-jayashri-kulkarni
mailto:jayashri.kulkarni@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/psychopharmacology
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Women’s Mental Health 

Why do women with schizophrenia choose to use or not use antipsychotic medication in pregnancy? 

SUPERVISOR/S: 

 

     

Professor Jayashri 
Kulkarni 

     

CONTACT EMAIL: jayashri.kulkarni@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

We established The National Register of Antipsychotics in Pregnancy (NRAMP) in 2005. We have collected a large database of 
women using antipsychotics in pregnancy. However, we do not have a clear picture of why some women use antipsychotics 
in pregnancy whilst others do not. This study will involve interviewing pregnant women with schizophrenia on the NRAMP 
database who are or are not using antipsychotics. 

LINKS: 

http://www.maprc.org.au/womens-mental-health  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/professor-jayashri-kulkarni
mailto:jayashri.kulkarni@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/womens-mental-health
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Women’s Mental Health 

Women with severe mental illness 

SUPERVISOR/S: 

 

     

Professor Jayashri 
Kulkarni 

     

CONTACT EMAIL: jayashri.kulkarni@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

1. Contraception and fertility in women with severe mental illness  - Women with severe mental illness are at increased risk 
of unwanted pregnancy. From clinical experience it appears that contraception is an often overlooked issue in the care of 
these women. We would like to survey outpatients with severe mental illness to determine: what do women with severe 
mental illness know about contraception? Do they use contraception? Want to know more? Who/where do they get the 
information from? Has it ever been discussed in clinic? Rate of pregnancy/unwanted pregnancy? Issues regarding pre-
pregnancy planning? Results of this project would be used to consider the current adequacy of services available to women 
with severe mental illness.   

Other suitable projects in this area could include:  

2. Prevalence of PCOS and menstrual cycle disorders in women with severe mental illness - The prevalence of PCOS and 
menstrual cycle disorders is purported to be higher in women with severe mental illness yet there is a lack of currently 
available Australian data.  

3. Views of women with severe mental illness in regards to fertility and pregnancy - We have done a substantial amount of 
research on pregnancy in women with severe mental illness but basic question remain unknown eg. Do most women with 
severe mental illness want to become mothers?  

LINKS: 

http://www.maprc.org.au/womens-mental-health  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/professor-jayashri-kulkarni
mailto:jayashri.kulkarni@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/womens-mental-health
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Women’s Mental Health 

Is metformin effective for the treatment of obesity in women with obesity and depression? 

SUPERVISOR/S: 

 

Professor Jayashri 
Kulkarni 

CONTACT EMAIL: jayashri.kulkarni@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

Metformin in a medication that has been used in diabetes for many years. Recent research has demonstrated that metformin 
can provide a modest weight loss in people with obesity, including antipsychotic induced obesity. Women with depression 
are also often obese. Depression has also been linked to an increased risk of cardiovascular disease. The purpose of this pilot 
randomized clinical controlled trial is to assess the impact of metformin on obesity in women with depression as well as 
other markers of metabolic syndrome such as HDL, triglycerides, blood pressure, blood glucose and waist circumference. This 
project will involve substantial hands on clinical experience. 

LINKS: 

http://www.maprc.org.au/womens-mental-health  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/professor-jayashri-kulkarni
mailto:jayashri.kulkarni@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/womens-mental-health
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Women’s Mental Health 

Borderline Personality Disorder in women 

SUPERVISOR/S: 

 

Professor Jayashri 
Kulkarni 

 

    

CONTACT EMAIL: jayashri.kulkarni@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

The Women’s Mental Health clinic is a tertiary referral clinic at MAPrc that treats women with severe or difficult to treat 
mental illness. Referrals are received from all over Australia. The clinic is unique in Australia in combining the expertise of a 
psychiatrist and an endocrinologist within the one clinic. The special focus of the clinic is the impact of reproductive 
hormones on mental illness (eg perimenopausal depression, menstrual cycle exacerbations of mental illness). The clinic also 
has a specific aim to empower women that and attend and validate their experiences. The clinic is integrated into the 
research environment of MAPrc so that women maybe treated with the latest available therapies and provided with the 
most up to date information.  

This disorder can be very debilitating and lead to long term mental and physical consequences for women.  However, it has 
been poorly studied. This project involves the characterisation of psychopathology and reproductive health of a group of 
women with difficult to treat borderline personality disorder. This project will involve recruiting an interviewing a small 
number of women, mainly from the Women’s Mental Health Clinic. 

LINKS: 

http://www.maprc.org.au/womens-mental-health 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/professor-jayashri-kulkarni
mailto:jayashri.kulkarni@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/womens-mental-health
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Women’s Mental Health 

Outcomes of the Women's Mental Health Clinic 

SUPERVISOR/S: 

 

     

Professor Jayashri 
Kulkarni 

     

CONTACT EMAIL: jayashri.kulkarni@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

The Women’s Mental Health clinic is a tertiary referral clinic at MAPrc that treats women with severe or difficult to treat 
mental illness. Referrals are received from all over Australia. The clinic is unique in Australia in combining the expertise of a 
psychiatrist and an endocrinologist within the one clinic. The special focus of the clinic is the impact of reproductive 
hormones on mental illness (eg perimenopausal depression, menstrual cycle exacerbations of mental illness). The clinic also 
has a specific aim to empower women that and attend and validate their experiences. The clinic is integrated into the 
research environment of MAPrc so that women maybe treated with the latest available therapies and provided with the 
most up to date information.  

We would greatly appreciate having a student in the WMH team to follow up the outcomes of the clinic. This project would 
include analysing our clinic database, observing the clinic, participating in clinic meetings as well as conducting a survey of 
women and clinicians to answer the following questions: who attends? What are the most common recommendations? Do 
patients and practitioners value the service? Is there an improvement in mood 3 months after attendance at clinic (ie at end 
of clinic and then 3 months after attendance, to fill out the satisfaction survey). Results of this project will be used to improve 
the current model of the clinic and provide guidance as to whether such a service should be more widely available to women.  

LINKS: 

http://www.maprc.org.au/womens-mental-health 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/professor-jayashri-kulkarni
mailto:jayashri.kulkarni@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/womens-mental-health
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Monash Alfred Psychiatry Research Centre (MAPrc) 

Women’s Mental Health 

Gestational Diabetes in women with severe mental illness? 

SUPERVISOR/S: 

 

     

Professor Jayashri 
Kulkarni 

     

CONTACT EMAIL: jayashri.kulkarni@monash.edu  

DEPARTMENT:  Monash Alfred Psychiatry Research Centre (MAPrc) 

PROJECT DESCRIPTION: 

We established The National Register of Antipsychotics in Pregnancy (NRAMP) in 2005. The rate of GDM in NRAMP is very 
high. This study will seek to compare the knowledge and management of GDM in women on NRAMP compared to women 
with GDM but without mental illness (by interview). The outcomes for the babies (weight, delivery mode, blood sugar level at 
birth) will also be collected. 

LINKS: 

http://www.maprc.org.au/womens-mental-health 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.maprc.org.au/professor-jayashri-kulkarni
http://www.maprc.org.au/professor-jayashri-kulkarni
mailto:jayashri.kulkarni@monash.edu
http://www.maprc.org.au/
http://www.maprc.org.au/womens-mental-health
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Van Cleef/Roet Centre for Nervous Diseases 

Part of the Central Clinical School at Monash University, the 
centre opened in 1996. Active in scientific and clinical 
research, our principal areas of research are the neurobiology 
of movement disorders, and clinical aspects of cognitive 
disorders. 

Our laboratories are well equipped with core facilities for 
molecular biology, histology, neurochemistry, behavioural 
testing and ready access to confocal microscopy. Clinical 
research is conducted primarily at the Alfred Hospital. 

We are committed to high quality education and research 
activity and encourage interaction between clinicians, 
researchers, and the community. 

Centre Director is Professor Elsdon Storey. 

 

Link:  

http://www.med.monash.edu.au//medicine/alfred/research/neuroscience/index.html 

 

 

 

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/cecs/
http://www.alfred.org.au/
http://www.med.monash.edu.au/medicine/alfred/research/neuroscience/storey.html
http://www.med.monash.edu.au/medicine/alfred/research/neuroscience/index.html
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Van Cleef/Roet Centre for Nervous Diseases, and Department of Neuroscience 

Dopamine modulation in spinocerebellar ataxia type 1 (SCA1). 

SUPERVISOR/S: 

 

     

Professor Elsdon 
Storey 

     

CONTACT EMAIL: elsdon.storey@monash.edu  

DEPARTMENT:  Van Cleef/Roet Centre for Nervous Diseases, and Department of Neuroscience 

PROJECT DESCRIPTION: 

This project, involves assessing levels of dopamine its metabolites, transporters and synthesis pathways in cerebellum of 
WTvs. transgenic SCA1 mice. The student will use Western blotting immunohistochemistry and HPLC techniques to measure 
changes in these proteins.  This project is part of a much larger study to characterize the changes in the various 
neurotransmitter pathways in SCA1 mice; dopamine, serotonin, noradrenaline, acetylcholine and glutamate/GABA.  
Identifying the changes in these pathways will be used to inform a rational approach to identifying potential drugs that can 
be used to treat the symptoms of ataxia. This project is suitable for either honours or PhD. 

LINKS: 

http://www.med.monash.edu.au/medicine/alfred/research/neuroscience/  

http://www.med.monash.edu.au/cecs/education/honours.html
http://www.med.monash.edu.au/medicine/alfred/research/neuroscience/storey.html
http://www.med.monash.edu.au/medicine/alfred/research/neuroscience/storey.html
mailto:elsdon.storey@monash.edu
http://www.med.monash.edu.au/medicine/alfred/research/neuroscience/index.html
http://www.med.monash.edu.au/medicine/alfred/research/neuroscience/
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Web: www.med.monash.edu/cecs/education  

 facebook.com/Monash.University 

 twitter.com/MonashCCS 

 pinterest.com/CCSMonash/central-clinical-school-monash-university/ 

 youtube.com/user/CCSMonash 
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We are here
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