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PROSPECTIVE STUDENTS

It is a great pleasure to introduce you to the projects that are on off er by the Department of 
Pharmacology for 2012. Most projects off ered will be in our spacious, high quality research 
laboratories on the 8th and 9th fl oors of the Medical Building. The remainder will be conducted 
in affi  liated Research Insti tutes with external supervisors and co-supervision by Department staff .

It is not a simple task to select a project, laboratory and supervisor. We suggest you talk to 
several potenti al supervisors, as well as to their current Honours or RHD students, to gain some 
appreciati on of the research problems being addressed and the related techniques.

The Department of Pharmacology Honours Course is directed at students with above average 
scienti fi c ability. The year is a transiti on year from formal lectures and teaching, to self-directed 
learning and explorati on of your own scienti fi c problem. We will introduce you to skills in 
communicati on, data analysis and assessment of scienti fi c papers. Your supervisor and laboratory 
staff  will guide you through the challenges, strengthen your technical skills and introduce you to 
the excitement of research – its rewards and its disappointments. You will have the opportunity 
to use the latest in equipment and to share with PhD scholars their recent research experiences 
in the laboratory. The “Honours Experience” will require self-moti vati on and discipline, and you 
will learn a lot about your own problem-solving ability.

We hope you will join us in Pharmacology for the 2012 Honours year. We aim to give you the 
best opportunity to ‘have a go’ at solving a research problem, teach you important skills for 
future employment in various biomedical vocati ons and provide a solid basis for those who 
want to go further in a research career.

Very best wishes for the next step in your journey!

Associate Professor Christi ne Wright  Associate Professor James Ziogas

Honours & MSc (RT) Co-ordinator  Head of Department

 ‘Research is to see what others have seen - but to think what no-one has thought!’

Szent-Gyorgi
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INVESTIGATING PARKINSON’S & ALZHEIMER’S DISEASE
Supervisor: Prof Kevin J Barnham
Email:  kbarnham@unimelb.edu.au
Telephone: 8344 2555
Locati on: Bio21 Insti tute, The University of 

Melbourne
Pharmacology Supervisor: A/Prof James Ziogas

The following projects are offered as 
BSc Honours or MSc(RT)

TERNARY COMPLEX FORMATION OF METAL 
IONS WITH ALZHEIMER’S AMYLOIDͳ 
PEPTIDE, 8ͳHYDROXYQUINOLINE 
THERAPEUTICS AND ENDOGENOUS 
SMALL MOLECULES ͵ IMPLICATIONS FOR 
ALZHEIMER’S DISEASE AND THERAPY
Co-Supervisors: 

Dr Simon Drew (Centre for Neuroscience) 
Email: sdrew@unimelb.edu.au,
Dr Cathryn Haigh (Department of Pathology)
Email: chaigh@unimelb.edu.au

The amyloid- (A) pepti de is the believed to be the 
causati ve agent in Alzheimer’s disease (AD) and is the 
primary component of the insoluble aggregates found 
in the extracellular senile plaques of AD pati ents. The 
metals hypothesis implicates Cu and Zn ions in the 
pathogenesis of AD and subsequently a number of 
therapies targeti ng metal/A interacti ons have been 
pursued. One class of therapeuti cs based upon the 
8-hydroxyquinolines has shown promising results, 
with one such compound known as PBT2 showing 
good effi  cacy in a phase IIa clinical trial. The mode of 
acti on of substi tuted 8-hydroxyquinolines remains to 
be fully elucidated, although they are known to be 
multi functi onal molecules capable of disaggregati ng 
A plaques, metal chelati on and/or chaperoning. This 
project will use a combinati on of spectroscopic and 
cell culture techniques to characterise the structure 
of a range of Cu2+(Aβ)X and Cu2+(8-hydoxyquinoline)
X ternary complexes are formed with number of 
endogenous biomolecules (X) present at the synapse. 
The relevance of ternary complexes to the neurotoxic 
eff ects of Aβ and the cogniti ve-enhancing properti es of 
8-hydroxyquinolines will be explored.

PARKINSON’S DISEASE:  INVESTIGATING THE 
EFFECTS OF NITRATED ΑͳSYNUCLEIN IN THE 
PATHOGENESIS OF PARKINSON’S DISEASE
Co-Supervisor: Dr Lin Wai Hung
Parkinson’s disease (PD) is a common motor 
neurodegenerati ve disorder, aff ecti ng up to 5 million 
people worldwide. It is a progressive and chronic 
disease characterized by dyskinesia, rigidity, instability 
and tremors. While the pathogenesis of PD has not 
been elucidated, evidence points to the presence of 

aggregated α-synuclein as pathogenic. Aggregati on of 
α-synuclein is infl uenced by a number of factors, one of 
which is peroxynitrite-induced nitrati on. Nitrated forms 
of α-synuclein is found abundantly in the brains of PD 
pati ents and injecti on of these forms of α-synuclein 
into animals causes neurodegeneration to specific 
populati ons of neurons involved in the coordinati on of 
motor functi ons. Recently, it was shown an inhibitor of 
nitrati on, CuII(atsm), eff ecti vely reversed Parkinsonian-
like symptoms in mouse models and improved motor 
functi on. 

This project would, therefore, aim to investi gate the 
biophysical eff ects of α-synuclein upon nitrati on and 
whether CuII(atsm) would be able to reverse these 
eff ects. A number of techniques will be uti lized including 
bacterial cultures to synthesis recombinant forms of 
α-synuclein. Biophysical characterisation would be 
undertaken to investi gate the eff ects of nitrati on on 
the secondary and terti ary structure of α-synuclein. 
This would be correlated with the proteins ability to 
bind lipid membranes and induce toxicity in cell culture 
models.  These experiments would provide a bett er 
insight into the role nitrati on plays in manifesti ng the 
toxicity of α-synuclein. 

PARKINSON’S DISEASE:  INVESTIGATING NON 
MOTOR SYMPTOMS IN PD MICE MODEL 
Co-Supervisor: Dr Lin Wai Hung 
Parkinson’s disease (PD) is a common motor 
neurodegenerati ve disorder, aff ecti ng up to 5 million 
people worldwide. It is a progressive and chronic 
disease characterized by dyskinesia, rigidity, instability 
and tremors. Current therapies that are available 
target these symptoms; however, they do not halt or 
reverse pathology. However, non-motor symptoms are 
also associated with this disease, at ti mes even before 
the manifestation of motor symptoms. Non motor 
symptoms include, insomnia, gastrointesti nal, olfactory 
and autonomic dysfuncti on. There are no therapies 
currently available that could target these non-motor 
symptoms

While there are numerous behavioural tests that could 
evaluate motor symptoms in animal models of PD, 
there are very few tests that investi gate the non-motor 
aspects. Hence, this project would look to develop 
eff ecti ve non-motor behavioural tests that could be 
used to predict disease status. Once developed these 
behavioural tests would be used in a variety of animal 
models, including transgenic animals expressing 
mutated forms to protein found in familial PD pati ents, 
to delineate the pathogenesis of PD. These animal 
models would also be treated with drugs to investi gate 
whether they could restore normal non-motor functi ons.

Therefore, this project would help to correlate non-
motor symptoms of PD to motor impairment and further 
our understanding PD pathogenesis. 
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NONͳINVASIVE NEARͳINFRARED IMAGING 
OF DISEASE PROGRESSION AND RESPONSE 
TO THERAPY IN A LIVE ANIMAL MODEL OF 
ALZHEIMER’S DISEASE
Co-Supervisor: Dr Simon Drew (Centre for 

Neuroscience)
Dementi a currently aff ects over 240,000 Australians 
with estimates predicting that there will be over 1 
million suff erers by 2050, with an increasing public 
health burden. The most common cause of dementi a 
is neurodegenerati on arising from the aggregati on of 
normal cellular proteins and their depositi on, oft en as 
amyloid. These neurodegenerati ve conditi ons include 
Alzheimer’s disease, Parkinson’s disease, Hunti ngton’s 
disease, and transmissible spongiform encephalopathies 
(prion diseases). Current medical imaging paradigms 
focus strongly on the detection of amyloid, but 
depositi on of protein aggregates most likely happens 
aft er signifi cant neuronal dysfuncti on has occurred and 
in some instances amyloid can be present even in the 
absence of disease. Therefore, imaging agents capable 
of identi fying molecular events independent of protein 
depositi on and prior to the onset of clinical symptoms 
are most desirable to enable interventi on before quality 
of life has deteriorated beyond meaningful recovery.

In vivo fl uorescence imaging that uses near-infrared 
(NIR) wavelengths (650-900 nm) to harmlessly penetrate 
mammalian ti ssue is an emerging imaging modality. 
Opti cal imaging of amyloid plaques in mouse models 
of neurodegenerati ve disease has been demonstrated 
using various NIR amyloid binding agents [1]; however, 
the correlati on between amyloid depositi on and disease 
severity remains unclear. To monitor disease progression 
and response to treatment, NIR contrast agents that are 
sensiti ve to the toxic signaling cascade that drives the 
neuronal dysfuncti on must be sought. A key player in this 
biochemical cascade is the caspase family of enzymes 
and we have recently shown that NIR imaging agents 
targeti ng these enzymes can provide a more suitable in 
vivo marker of disease development prior to onset of 
clinical features [2]. 

This project will use two NIR contrast agents to 
correlate amyloid burden (THK-265 agent) [1] and 
caspase activation (NIRD agent) [2] during disease 
progression and in response to therapy (such as the 
8-hydroxyquinoline clioquinol) in transgenic mice 
expressing human amyloid precursor protein (APP).

References

1.  N. Okamura, M. Mori, S. Furumoto, T. Yoshikawa, R. 
Harada, S. Ito, Y. Fujikawa, H. Arai, K. Yanai, Y. Kudo, 
In vivo Detecti on of Amyloid Plaques in the Mouse 
Brain using the Near-Infrared Fluorescence Probe 
THK-265, J. Alzheimer’s Dis. 23 (2011) 37–48.

2. V.A. Lawson, C.L. Haigh, B. Roberts, H.M.J. Klemm, 
V.B. Kenche, C.L. Masters, S.J. Collins, K.J. Barnham, 
S.C. Drew, Near Infra-Red Fluorescence Imaging 
of Apoptoti c Neuronal Cell Death in a Live Animal 
Model of Prion Disease, ACS Chem. Neurosci. 2010, 
1, 720–727.  

INVESTIGATING THE EFFECTS OF NITRATED 
TAU IN THE PATHOGENESIS OF PARKINSON’S 
DISEASE
Co-Supervisor: Dr Lin Wai Hung
Parkinson’s  disease  (PD)  is  a  common  motor  
neurodegenerati ve  disorder,  with  an average age of 
onset of 55 years and disease durati on of approximately 
20 years. It  is  a  progressive  and  chronic  disease  
characterized  by dyskinesia,  rigidity,  instability  and  
tremors. The pathognomonic indicator of disease 
is the presence of Lewy bodies, consisti ng primarily 
of aggregated α-synuclein protein. Recently, it was 
discovered that the MAPT gene, that encodes the tau 
protein, is associated with increased risk of PD. Tau 
is an important physiological cyto-skeletonal protein; 
however, aberrant and mutated forms of the protein is 
involved in a range of tauopathies, including Alzheimer’s 
and now, Parkinson’s diseases.

This project will investigate how post-translational 
modifi cati ons of the tau protein could be involved in the 
pathogenesis of PD, in parti cular, nitrati on of tyrosine 
residues. Tau can be nitrated by peroxynitrite (ONOO-), 
a reacti ve nitrogen species that is also involved in PD 
pathology; nitrated α-synuclein is found in the Lewy 
bodies of PD. 

In this project, the tau protein synthesized using 
bacterial cultures would be nitrated with ONOO- and 
its toxicity measured in cell cultures. To further evaluate 
the role of nitrated tau, neuronal cell cultures would 
be used whereby cells will be treated with an ONOO- 
releasing compound, SIN-1. SIN-1 toxicity would be 
compared in cells expressing normal forms of tau with 
tau knockout or tau mutant over-expressing cells in 
order to delineate tau toxicity during ONOO- insult. In 
additi on, levels of nitrated tau would be investi gated 
in animal models of tauopathy as well as in PD human 
pati ents. Therefore, this project would encompass a 
wide range of experimental techniques ranging from in 
vitro testi ng to analysing human samples. 

INVESTIGATING PARKINSON’S & ALZHEIMER’S DISEASE
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Supervisor: A/Prof Ross Bathgate
Email: bathgate@fl orey.edu.au
Telephone: 8344 5648
Facsimile: 9348 1707
Locati on: Florey Neuroscience Insti tutes
Pharmacology Supervisor: A/Prof Tony Hughes

The following projects are offered as 
BSc Honours or MSc(RT)

STUDIES ON NOVEL NEUROPEPTIDE 
GͳPROTEIN COUPLED RECEPTORS; RELAXIN 
FAMILY PEPTIDE RECEPTORS, EVOLUTION, 
STRUCTURE, FUNCTION AND DRUG 
DEVELOPMENT

My research focuses on the relaxin pepti de family and 
their G-protein coupled receptors RXFP1-4. The pepti des 
relaxin, relaxin-3, insulin-like pepti de 3 (INSL3) and 
INSL5 have numerous essenti al biological roles. Relaxin 
induces its effects by regulating collagen turnover, 
sti mulati ng ti ssue growth and angiogenesis and inducing 
blood vessel dilatati on. It is currently being used in 
a Phase III clinical trial for acute heart failure being 
performed by Novarti s. INSL3 is essenti al for germ cell 
maturati on and drugs targeti ng its receptor RXFP2 have 
considerable potenti al as ferti lity regulators in both 
males and females. INSL5 is a gut hormone that has 
potenti al roles in fat and glucose metabolism and we are 
working with Takeda Cambridge to develop compounds 
targeti ng its receptor RXFP4 which may be useful for 
treati ng obesity and/or diabetes. Relaxin-3 is a specifi c 
neuropepti de which our laboratory recently discovered 
(8) and has potenti al roles in regulati ng behaviours 
which are perturbed in mental illnesses including 
anxiety, depression, sleep disorders, and memory 
defi cits. Hence drugs targeti ng the relaxin-3 receptor 
RXFP3 may be potenti al therapeuti cs to treat these 
mental illnesses. We are working with pharmaceuti cal 
industry partners (Johnson and Johnson, Takeda and 
Novartis) to determine the biological roles of the 
pepti des and to develop drugs targeti ng their receptors. 

Receptor projects:

The receptors for these peptides are all G-protein 
coupled receptors (GPCRs) which are the largest class 
of cell surface signaling molecules and major drug 

NEUROPEPTIDE RECEPTOR LABORATORY
targets. The receptors for relaxin and INSL3, RXFP1 
and RXFP2 are leucine rich-repeat containing GPCRs 
with large extracellular domains (see fi gure). Relaxin-3 
and INSL5 interact with unrelated receptors RXFP3 and 
RXFP4 which are more like classic pepti de GPCRs and 
lack a large ectodomain. We are using various molecular 
and pharmacological techniques to determine the ligand 
binding specifi citi es of the receptors, the mechanisms 
of receptor activation as well their cell signaling 
characteristi cs. Furthermore we are working with A/
Prof Paul Gooley using various biochemical and NMR 
techniques to study aspects of the receptors structure 
and the functi ons of the individual receptor protein 
domains. A complete understanding of the mechanism 
of ligand binding and acti vati on is required to design 
drugs targeti ng these receptors.  

Furthermore, viral strategies are being uti lized in rodents 
to study receptor functi on in vivo via over expression 
or RNA-interference induced knockdown of receptor 
and/or ligand expression (see also specifi c viral project 
below).

Honours and PhD projects are available to study the 
pharmacology of these novel receptors and their splice 
variants. Candidates will undergo training in various 
techniques including molecular cloning, cell biology, 
protein chemistry, site-directed mutagenesis, confocal 
microscopy, viral expression and animal behavioural 
phenotyping.

Recent Publicati ons:

1. Bathgate RAD, et al., (2006) Internati onal union 
of pharmacology (IUPHAR); Recommendati ons for 
the nomenclature of receptors for relaxin family 
pepti des. Pharmacological Reviews 58: 7-31. 

2. Callander GE, Thomas WG and Bathgate RAD 
(2009) Prolonged RXFP1 and RXFP2 signaling can 
be explained by poor internalization and a lack 
of β-arrestin recruitment. American Journal of 
Physiology, Cell Physiology 296: C1058-66

3. Hossain MA, et al., and Bathgate RAD (2008) The 
A-chain of human relaxin family pepti des has disti nct 
roles in the binding and acti vati on of the diff erent 
relaxin family pepti de receptors. Journal of Biological 
Chemistry 283: 17287 - 17297. 

4. Yan Y, et al., and Bathgate RAD (2008) Identi fi cati on 
of the N-linked Glycosylati on Sites of the Human 
Relaxin Receptor and the Eff ect of Glycosylati on on 
Receptor Functi on. Biochemistry 47: 6953-6968 

5. Scott  D, Wilkinson TN, Zhang S, Wade JD, Tregear 
GW and Bathgate RAD (2007) Identi fi cati on of the 
INSL3 binding site in its receptor LGR8. Molecular 
Endocrinology, 21: 1699-1712.

6. Scott  D, Layfi eld S, Hsueh A, Tregear GW and Bathgate 
RAD (2006) Characterizati on of novel splice variants 
of LGR7 and LGR8 reveals that receptor signaling is 
mediated by their unique LDLa modules. Journal of 
Biological Chemistry 281: 34942-34954.
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7. Bathgate RAD, et al., (2002)  Human relaxin gene 3 
(H3) and the equivalent mouse relaxin (M3) gene: 
Novel members of the relaxin pepti de family. Journal 
of Biological Chemistry 277: 1148-1157.

8. Callander GE, Thomas WG, Bathgate RAD (2009) 
Development and Opti mizati on of miRNA against 
relaxin-3. Annals of the New York Academy of 
Sciences 1160: 261-264.

ADENOͳASSOCIATED VIRUS MEDIATED 
MODULATION OF NEUROPEPTIDE FUNCTION 
IN BRAIN

Mental illness is a large and increasing health and 
economic burden in Australia and worldwide and 
more research is urgently required to identi fy new and 
innovati ve therapies. In this regard, GPCR neuropepti de 
receptors may be better therapeutic targets than 
receptors for the ‘primary’ transmitt ers (amino acids 
and monoamines), as they off er reduced side-eff ects, 
due to their modulatory rather than primary excitatory 
or inhibitory actions. Studies by our group have 
shown that relaxin-3 has potenti al roles in regulati ng 
behaviours which are perturbed in mental illnesses 
including anxiety, depression, sleep disorders and 
memory defi cits. The study of neuropepti de systems 
is complicated by their modulatory acti ons such that 
gene knockout animals are potenti ally suscepti ble to 
developing functi onal compensati on. We uti lize viral 
gene transfer to transduce specifi c neuronal populati ons 
allowing the chronic modulati on of neuropepti de or 
neuropepti de receptor functi on by either gene silencing 
or by over expression of pepti de agonists or antagonists 
in adult animals thus avoiding compensati on. 

We have successfully employed gene silencing to 
modulate the expression of the neuropepti de relaxin-3. 
We have produced adeno-associated viral (AAV) parti cles 
expressing microRNA targeti ng relaxin-3 which when 
infused at the site of relaxin-3 producti on, the nucleus 
incertus resulted in ablati on of relaxin-3 expression. 
Co-expression of EmGFP simultaneously confirmed 
injecti on sites and labelled tranduced neurons (see 
fi gure above). We are using this technology to elucidate 
the role of relaxin-3 in behaviours disrupted in mental 
illnesses. Additionally, we have utilized AAV and 
lenti viral parti cles over expressing a relaxin-3 agonist 
to modulate feeding and arousal in rat models. This 
research will identi fy infl uences of relaxin-3 signaling 
on parallel animal behaviours to those disrupted in 
mental illnesses such as anxiety, depression, sleep 
disorders, and memory defi cits; and support future 
studies to identi fy eff ects of altered relaxin-3 acti vity 
in experimental models of human disease to uncover 
new therapies for these disorders. We have intellectual 
property (IP) and commercial links in the area that will 
facilitate therapeuti c opportuniti es.

Honours and PhD projects are available to study the 
modulati on of neuropepti de and neuropepti de receptor 
(GPCR) expression using recombinant adeno-associated 
viruses. Candidates will undergo training in various 
techniques including molecular cloning, cell biology, 
confocal microscopy, viral expression and animal 
behavioural phenotyping.

NEUROPEPTIDE RECEPTOR LABORATORY
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LUNG REGENERATION LABORATORY
The broad interest of the Lung Regenerati on Laboratory 
is to characterize epithelial and mesenchymal stem 
cells in the normal and diseased lung, including chronic 
obstructi ve pulmonary disease, asthma, pulmonary 
fi brosis and cancer.  Our long-term goal is to identi fy 
factors regulati ng lung stem cells as a prerequisite to 
the development of therapeuti c strategies to att enuate 
lung disease and regenerate the injured lung. 

This work addresses an area of utmost importance 
in human health with more than half a billion people 
worldwide struggling each year for life and breath due 
to chronic respiratory diseases. Successful completi on 
of these projects will help us to understand the 
mechanisms involved in regulati ng lung epithelial stem 
cells which will ulti mately inform the development of 
stem cell targeted therapies to enhance the regenerati ve 
capacity of the lung. Equally, this research will provide 
criti cal insight into the role of perturbed epithelial stem 
cell regulati on in lung epithelial remodeling, a major 
clinical manifestati on of chronic asthma and COPD, 
and in the initi ati on, propagati on and metastasis of 
lung cancers. 

This year we will be offering up to three honours 
projects aimed at determining the biological and 
pathophysiological behaviour of endogenous lung stem 
cells in respiratory diseases, including asthma, chronic 
obstructi ve pulmonary disease and lung cancer. These 
projects will involve cutti  ng edge research using fl ow 
cytometry-based cell separati ve strategies, novel three-
dimensional cell culture assays, in vivo transplantati on 
models and molecular biology techniques. 

The following projects are offered as 
BSc Honours or MSc(RT)

THE ROLE OF ADULT LUNG STEM CELLS IN 
LUNG INJURY AND REPAIR
Supervisor: A/Prof Ivan Bertoncello 
Email: ivanb@unimelb.edu.au 
Telephone: 8344 6992
Facsimile: 8344 0241
Locati on: Department of Pharmacology, 

Level 8 Room N808
Medical Building

Co-Supervisor: Dr Jonathan McQualter 
(jlmcq@unimelb.edu.au)

The central hypothesis to be tested in this proposal is 
that disrupti on of the epithelial-mesenchymal trophic 
unit during chronic respiratory disease and lung cancer 
results in unbalanced signalling in lung stem cells leading 
to a disturbed (pathologic) regenerati ve process. This 
project will analyse the temporal patt ern of depleti on 
and recovery of lung epithelial stem cells following lung 
injury in transgenic mouse models of lung disease. Cell 
culture analysis of the proliferati on, self-renewal and 
lineage specifi city of lung stem cells at various stages of 
injury and repair will provide valuable insights into the 
role in endogenous epithelial stem cells in injury and 
repair of the adult lung.   

PROFILING INTRACELLULAR SIGNALLING 
PATHWAYS INVOLVED IN REGULATING ADULT 
LUNG STEM CELLS
Supervisor: Dr Jonathan McQualter 
Email: jlmcq@unimelb.edu.au
Telephone: 8344 8636
Facsimile: 8344 0241
Locati on: Department of Pharmacology, 

Level 8 Room N808
Medical Building

Co-Supervisor: A/Prof Ivan Bertoncello
Recently we have identi fi ed a populati on of multi potent 
adult lung stem cells and developed new culture systems 
to assess their proliferati ve and diff erenti ati ve potenti al.  
Using this assay, we have shown that hepatocyte growth 
factor (HGF) in co-operati on with fi broblast growth 
factor (FGF-10) is essenti al for lung stem cell growth. 
This project will characterize the intracellular signalling 
pathways downstream of the HGF receptor tyrosine 
kinase (Met) that are fundamental to the survival, 
proliferati on, and diff erenti ati on of lung epithelial stem 
cells in health and disease. Completi on of this project 
will provide fresh insight into the previously unexplored 
role of HGF/Met signalling in regulating distinct 
cellular processes of adult lung stem cells in health 
and disease, ulti mately leading to the identi fi cati on of 
novel therapeuti c targets for preventi ng aberrant stem 
cell growth (i.e. Cancer and epithelial remodelling) and 
promoti ng epithelial regenerati on.
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THE ROLE OF CELLͳCELL AND CELLͳMATRIX 
INTERACTIONS IN LUNG EPITHELIAL CELL 
REGENERATION AND REPAIR
Supervisor: A/Prof Ivan Bertoncello
Email: ivanb@unimelb.edu.au
Telephone: 8344 6992
Facsimile: 8344 0241
Locati on: Department of Pharmacology, 

Level 8 Room N808 
Medical Building

Co-Supervisor: Dr Jane Bourke 
(jane.bourke@unimelb.edu.au)

The regenerative capacity of lung stem cells is not 
only determined by their intrinsic developmental 
potenti al, but also by their interacti on with extracellular 
matrix, cytokines, and stromal, endothelial and 
immunomodulatory cell elements which comprise 
their niche. This project will analyse the role of cell-
matrix and cell-cell interacti ons in the engraft ment, 
proliferati on and diff erenti ati on of candidate lung stem 
cell populati ons uti lizing de-cellularized and cellularized 
whole mouse lung slice cultures seeded with defi ned 
fl uorescent donor lung stem/progenitor cells at clonal 
cell densiti es. Preservati on of the structural organisati on 
of the airways and distal lung in lung slice culture will 
allow us to identi fy key spati al cues which specify lung 
stem cell fate and regulate the temporal patt ern of 
regenerati on and repair of lung epithelial cell lineages. 
Immunophenotypic and molecular cell lineage tracing 
techniques, and clonal stem/progenitor cell assays, 
will be used to measure the regenerati ve potenti al of 
repopulati ng cells and analyse their ability to give rise to 
descendent cell lineages. Successful completi on of this 
project will provide data informing translati onal studies 
aimed at developing cellular therapies for intractable 
lung diseases.

LUNG REGENERATION LABORATORY
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Supervisor: Dr Jane Bourke 
Email: jane.bourke@unimelb.edu.au
Telephone: 8344 5622
Locati on: Department of Pharmacology
 Level 8 Rooms W805 (offi  ce)

or W828 (lab) Medical Building
Co-Supervisor: Dr Ken Snibson (Veterinary Science, 

8344 8716)

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours or MSc(RT)

OVERCOMING BRONCHODILATOR 
RESISTANCE BY TARGETING SMALL AIRWAYS 
IN ASTHMA

Despite the clear importance of inducing airway 
relaxati on to oppose airway hyperresponsiveness (AHR) 
in asthma, recent research has focused on targeti ng 
infl ammati on and airway wall remodelling. However, 
excessive contracti on of airway smooth muscle (ASM) 
in severe asthma, parti cularly in small airways, may be 
relati vely insensiti ve to treatment with β2-adrenoceptor 
agonists. This highlights pressing needs to validate 
appropriate animal models to assess altered small 
airway reactivity and to characterize mechanisms 
underlying resistance to bronchodilator therapy. 

Our sheep model of chronic allergic airways disease 
(AAD) mimics key features of human persistent asthma 
including AHR (Snibson et al., 2005). The goal of this 
project is to use this model to identi fy novel agents 
targeti ng small airways to limit contracti on or elicit 
relaxation when AHR is present and β2-mediated 
relaxati on is limited. 

To achieve this goal, you will examine the functi onal 
pharmacology and physiology of small airways using 
the lung slice technique to measure regulati on of both 
airway calibre and calcium signalling in vitro. You will 
also use wedged bronchoscopy in lung segments in 
conscious sheep to assess small airway reacti vity in vivo. 
Comparisons will be made between novel and currently 
used bronchodilators (e.g. PPAR agonists, bitt er taste 
receptor agonists, short- and long-acti ng β2 agonists).

References 

htt p://www.pharmacology.unimelb.edu.au/research/
resppharm.html, 

and 

1. K.J. Snibson, R.J Bischof, R.F. Slocombe and E.N. 
Meeusen. Airway remodelling and infl ammati on 
in sheep lungs aft er chronic airway challenge with 
house dust mite. Clin Exp Allergy. 2005, 35:146-5

2. J.E. Ward and X. Tan. Peroxisome proliferator 
acti vated receptor ligands as regulators of airway 
inflammation and remodelling in chronic lung 
disease. PPAR Research 2007:14983.

3. J.E. Ward, D.J. Fernandes, C.C. Taylor, J.V. Bonacci, 
L. Quan and A.G. Stewart. The PPAR ligand, 
rosiglitazone, reduces airways hyperresponsiveness 
in a murine model of allergen-induced infl ammati on.  
Pulm. Pharmacol. Exp. Ther. 2006, 19:39-46.

4. Deshpande DA, Wang WC, McIlmoyle EL, Robinett  
KS, Schillinger RM, An SS, Sham JS, Liggett SB. 
Bitt er taste receptors on airway smooth muscle 
bronchodilate by localized calcium signaling and 
reverse obstructi on. Nat Med. 2010 16:1299-304

RESPIRATORY PHARMACOLOGY LABORATORY
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CELL SIGNALLING AND LUNG DISEASE
Supervisor: Dr Steven Bozinovski 
Email: bozis@unimelb.edu.au
Telephone: 8344 4221
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 8 North Medical Building

The following projects are offered as 
BSc Honours only

IDENTIFYING MOLECULAR LINKS IN COPD 
ΈEMPHYSEMAΉ AND LUNG CANCER
Co-Supervisors: Prof Gary Anderson
 Prof Louis Irving (Royal Melbourne 

Hospital)
Lung cancer is the #1 cause of cancer death worldwide 
killing more people each year than breast, colon, ovarian 
and skin cancer combined. Current treatments extend 
life by only a few months. COPD (Chronic Obstructi ve 
Pulmonary Disease / Emphysema) is the #4 cause of 
cause of all death worldwide and both diseases will 
continue to be a major health burden for decades 
to come. Intriguingly, COPD is also recognised to be 
major risk factor for lung cancer, and interesti ngly this 
can occur independently of smoking status, which 
implicates shared molecular pathways. This project 
will investi gate novel molecular pathways in COPD very 
recently discovered in our laboratory and explore their 
signifi cance in lung cancer suscepti bility. A range of 
molecular and cell biology methods will be implemented 
including phenotyping of macrophage and myeloid 
lineages that may be important in tumour evasion and 
progression. 

You will be trained in a wide suite of techniques including 
Quanti tati ve PCR, cell and ti ssue culture, histology, FACS 
analysis of cell populati ons; ELISA and Western blotti  ng, 
In vivo disease models and viral culture. 

An important part of this project is that your basic 
research will be translati onal i.e. linked in with the Lung 
cancer research eff ort at Royal Melbourne Hospital.

HOW DOES SMOKE EXPOSURE WORSEN 
VIRAL AND BACTERIAL INFECTIONS
Co-Supervisors: Dr Desiree Anthony 
 Prof Gary Anderson
Viral lung infecti ons are known to predispose suscepti ble 
people to secondary bacterial infecti ons that can be 
very serious or fatal but the underlying mechanism are 
obscure. Cigarett e smoke exposure is known to alter 
immune responses to viral infecti ons and is a major 
epidemiological risk factor for severe chest infecti on. 
Chronic smokers with a disease termed COPD are 
parti cularly suscepti ble to aggressive infecti ous events 
known as exacerbati ons. 

Understanding why the immune system of COPD 
pati ents does not respond appropriately to infecti on 
is a central theme of our laboratory, as this will lead 
to better ways of treating this debilitating disease. 
Using immunological and molecular techniques, this 
project will investi gate how smoke exposure alters viral 
responses and how this in turn promotes suscepti bility 
to secondary bacterial transmission. 

You will be trained in a wide suite of techniques including 
Quanti tati ve PCR, cell and ti ssue culture, FACS analysis 
of cell populati ons; ELISA and Western blotti  ng, In vivo 
disease models and viral culture.
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ANAESTHESIA & PAIN MANAGEMENT UNIT
Supervisor: Dr Jenny Callaway 
Email:  callaway@unimelb.edu.au
Telephone: 8344 8304
Facsimile: 8344 0241
Locati on: Department of Pharmacology, 

Level 9, Room N922 
Medical Building

Co-Supervisor: Prof Colin Royse 

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours only

WHAT CAUSES POSTͳOPERATIVE COGNITIVE 
DECLINE?

It is remarkably common to experience loss of memory 
and concentrati on following surgery and anaesthesia.  
While this is more likely to be long-lasti ng and cause 
significant problems in people over the age of 65 
year, it can and does happen in young pati ents.  This 
phenomenon is now recognised and is referred to 
as Post-Operati ve Cogniti ve Dysfuncti on (POCD) and 
the cause is currently unknown. We are currently 
investi gati ng the possibility that type of anaesthesia, 
age, and inflammation or infection may interact to 
cause POCD.

This project will involve considerable hands-on work 
in anaestheti sed and conscious rats. The techniques 
involved will include surgery, blood sampling, memory 
testing methods as well as investigation of brain 
pathology and assessment of infl ammatory markers 
using immunohistochemistry and biochemical assays.  
This exciting project will give the right student 
the opportunity to work within the pharmacology 
department in a research science laboratory as well as 
to interact with anaestheti sts and surgeons with direct 
interest in POCD research.
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NEUROPHARMACOLOGY LABORATORY
Supervisor: Dr Peter Crack
Email:  pcrack@unimelb.edu.au
Telephone: 8344 8417
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 8, Medical Building
Co-Supervisor: Dr Juliet Taylor

The following projects are offered as 
BSc Honours or MSc(RT)

INNATE IMMUNITY AND NEURAL INJURY

A major new area of research in our laboratory is 
the role that the innate immune system plays in the 
progression of neural injury. It is now appreciated that 
the central nervous system (CNS) does exhibit features 
of infl ammati on, and in response to injury, infecti on 
or disease, resident CNS cells generate infl ammatory 
mediators, including proinflammatory cytokines, 
prostaglandins, free radicals and complement, which in 
turn induce chemokines and adhesion molecules, recruit 
immune cells, and acti vate glial cells. Cerebral ischemia 
triggers acute infl ammati on, which exacerbates primary 
brain damage. Acti vati on of the innate immune system is 
an important component of this infl ammatory response.  
The innate immune system uses a newly discovered 
family of receptors to transducer its’ signal called the 
Toll-like receptors (TLRs).  The roll that the TLR’s play 
in the progression and response to neural injury is an 
exciti ng and emerging fi eld of research.  The molecular 
mechanisms that are infl uenced by the TLRs comprise 
new targets for therapeuti c interventi on into acute 
neurological conditi ons such as stroke and neurotrauma 
and chronic neurological diseases such as Multiple 
Sclerosis and Parkinsons disease. 

Skill acquisition: In vivo disease models, histology, 
immunohistochemistry, morphometry, quantitative 
PCR, FACS analysis of cell populati ons, cell and ti ssue 
culture, ELISA, molecular biology and Western blotti  ng.

OXIDATIVE STRESS AND NEURAL INJURY

The major focus of our laboratory are the mechanisms 
that underpin the progression of neural injury.  The 
causes of neural injury are multifactorial so our 
laboratory’s research is focused on the role that 
oxidative stress and reactive oxygen species (ROS) 
play in the predisposition and/or progression of 
neural injury.  Rather than serving solely as harmful 
by-products of aerobic metabolism, it has become 
apparent that ROS have a much broader role in the 
regulati on and co-ordinati on of cellular homeostasis.  
ROS are used to fi ne-tune cellular signaling and play an 
important role in the transducti on of message along 
specifi c signal transducti on pathways.  In the event of 
oxidati ve stress, which is associated with varied human 
diseases including neurological disorders, the persistent 
inacti vati on of signal transducti on pathways by ROS may 
lead to reduced or ablated, sustained or elevated cellular 
signaling and predispose or otherwise contribute 
to disease pathology.  In understanding how signal 
transducti on systems are regulated by oxidati ve stress 

and ROS we can gain a bett er understanding how new 
generati on therapeuti cs can target these pathways in 
the hope to reduce and or prevent neuronal pathology. 

Skill acquisition: In vivo disease models, histology, 
immunohistochemistry, morphometry, quantitative 
PCR, FACS analysis of cell populati ons, cell and ti ssue 
culture, ELISA, molecular biology and Western blotti  ng.

THE ROLE OF NEUROINFLAMMATION IN 
PARKINSON’S DISEASE.

Parkinson’s Disease (PD) is a progressive neurological 
disease that is characterized by the loss of dopaminergic 
neurons, primarily in the substanti a nigra.  The loss of 
these neurons leads to a motor handicap, associated 
depression, pain and general decreased quality of life. The 
mechanism for the loss of the dopaminergeric neurons 
is unknown although it is hypothesised that protein 
mis-folding, oxidati ve stress and neuro-infl ammati on 
may contribute to the cell death. We hypothesise that 
the neuroinfl ammatory response triggers deleterious 
events (eg, oxidative stress and cytokine-receptor-
mediated apoptosis), potenti ati ng dopaminergic cell 
death and contributi ng to disease progression.  This 
project proposes to study the molecular and cellular 
events associated with neuro-infl ammati on in an animal 
model of PD. A multi  disciplinary approach using an in 
vivo mouse model of PD coupled with in vitro studies 
to investi gate the specifi c molecular pathways involved 
will investi gate the role that neuro-infl ammati on plays 
in the progression of PD.

Skill acquisiti on: The techniques involved in this project 
entail a mouse model of PD, immunohistochemistry, 
primary neural cell culture, ELISA, DNA cloning, siRNA 
and Western analysis and data analysis.

UNDERSTANDING TRAUMATIC BRAIN INJURY

Traumati c brain injury (TBI) represents the major cause 
of death in young individuals in industrialised countries. 
Despite the improvement of neurosurgical procedures 
as well as criti cal care management, morbidity and 
mortality are sti ll high and approximately 25% of these 
pati ents remain with permanent disabiliti es becoming 
a familiar, social and economic burden for society. A 
bett er understanding of events occurring in the brain 
after traumatic brain injury is essential to identify 
ways to limit the damage and ulti mately improve the 
outcome.  The advent of microarray technology has 
given the researcher the ability to potenti ally identi fy the 
regulati on of thousands of genes and enables a broad 
assessment of gene changes aft er traumati c brain injury.  
With the backing of the Victorian Trauma Foundati on 
we have undertaken a microarray study to determine a 
temporal profi le of gene changes in the brain aft er TBI.  
This data is being used to understand the molecular 
pathways that are changed in the brain aft er TBI.

Skill acquisition: In vivo disease models, histology, 
immunohistochemistry, morphometry, quantitative 
PCR, FACS analysis of cell populati ons, cell and ti ssue 
culture, ELISA, molecular biology and Western blotti  ng.
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NEUROPEPTIDE BIOLOGY/SYSTEMS NEUROSCIENCE
Supervisor: A/Prof Andrew Gundlach
Email: andrew.gundlach@fl orey.edu.au
Telephone: 8344 7324
Facsimile: 9348 1707
Locati on: Howard Florey Insti tute/Florey 

Neuroscience Insti tutes
Co-Supervisors: Dr Sherie Ma, Dr Craig Smith, 

Dr Melanie White
Pharmacology Supervisor:  A/Prof Tony Hughes

The following projects are offered as 
BSc Honours or MSc(RT)

ROLE OF RELAXINͳ3/RXFP3 SIGNALLING 
IN BEHAVIOURAL STATE CONTROL ͵ 
IMPLICATIONS FOR HEALTH AND DISEASE

Our laboratory is in the Neuropepti des and Behavioural 
Neuroscience Divisions of the Florey Neuroscience 
Institutes and we conduct systems neuroscience 
research. Our primary focus is the role of neuropepti de 
signalling in the control of complex behaviours such 
as arousal, stress and mood, and associated memory 
processes under normal and pathological conditi ons. 
Senior scienti sts in the laboratory off er a range of disti nct 
projects that involve studies in experimental models of 
psychiatric disease and that are suitable for Honours and 
PhD students. We use a range of unique experimental 
tools including RXFP3-selective agonist/antagonist 
pepti des, ligand/receptor knockout mice, viral vectors, 
and selecti ve neurotoxins. Project examples are listed 
below and more informati on can be obtained via the 
contact details above.

Project 1: Nucleus incertus and relaxin 3/RXFP3 
signalling in arousal, stress, mood and cogniti on – 
selecti ve lesion and mRNA knockdown studies

Project 2: Role of relaxin-3 neurons and RXFP3 signalling 
in the amygdala in fear memory and stress-related 
cogniti ve dysfuncti on in rat brain

Project 3: Behavioural and neurochemical responses to 
relaxin-3/RXFP3 transmission in mice – Implicati ons 
for mood regulati on and mental illness

Project 4: Pepti de control of ‘behavioural state’ – eff ect 
of chronic changes in relaxin-3/RXFP3 signalling on 
arousal and related behaviours in transgenic mice

Project 5: Relaxin-3/RXFP3 signalling in limbic networks 
involved in social interacti on – studies in mouse 
models of auti sm spectrum disorders (ASD)

[NB: With multi ple projects available, we can off er up 
to 3 Honours places].

Recent Publicati ons:
1. Ma S et al. Neuroscience 144 (2007) 165-190

2. Ma S et al. J Comp Neurol 517 (2009) 856-872

3. Ma S et al. Learn Mem 16 (2009) 730-742

4. Gundlach AL et al. Ann NY Acad Sci 1160 (2009) 226-
235

5. Smith CM et al. Ann NY Acad Sci 1160 (2009) 236-241

6. Banerjee A et al. Neuropharmacology 58 (2010) 
145-155

7. Smith CM et al. J Comp Neurol 518 (2010) 4016-4045

8. Ryan PJ et al. Neurosci Biobehav Rev 35 (2011) 1326-
1341

9. White MD et al. Front Mol Neurosci 4 (2011) 8

10. Smith CM et al. J Chem Neuroanat (in press)
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Supervisor: Dr Mark Habgood 
Email: mhabgood@unimelb.edu.au
Telephone: 8344 5741
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 9 Medical Building
Co-Supervisors: A/Prof KM Dziegielewska &

Prof NR Saunders 

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours or MSc(RT)

HYPEROXIA AS A TREATMENT TO LIMIT 
SECONDARY TISSUE DAMAGE AFTER SPINAL 
CORD INJURY.

Spinal cord injuries are devastati ng for pati ents because 
they result in the permanent loss of motor, sensory and 
autonomic functi ons below the level of the injury. The 
extent of disability is largely determined by the spinal 
level of the injury and the amount of ti ssue damage. 
Hyperoxia (100% inspired oxygen) has been shown in 
animal models to reduce the extent of ti ssue damage 
and reduce the loss of functi onal abiliti es aft er injury. 
However trials of hyperoxia in human pati ents have so 
far been negati ve but this could be due to the signifi cant 
ti me delays prior to treatment.

This project will investigate the effectiveness of 
hyperoxia as a treatment to limit the amount of ti ssue 
damage aft er spinal injury and the extent to which a 
delay prior to treatment might compromise the effi  cacy 
of hyperoxia. 

In this project you will learn how to conduct controlled 
experiments involving whole animal studies. Techniques 
applied range from physiological experiments to 
detailed morphological analysis of spinal cord ti ssue.

LIMITING TISSUE DAMAGE AFTER SPINAL CORD INJURY 
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LINKING DEVELOPMENTAL PATHWAYS & CANCER
Supervisor: A/Prof Joan Heath & Dr Yeliz Boglev
Email: joan.heath@ludwig.edu.au
Telephone: 9341 3150
Facsimile: 9341 3104
Locati on: Ludwig Insti tute for Cancer Research 

Royal Parade, Parkville
Pharmacology Supervisor: Prof Alastair Stewart

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours or MSc(RT)

EXAMINING THE CONNECTION BETWEEN 
U12ͳTYPE MRNA SPLICING, DEVELOPMENT 
AND CANCER

As a result of the detailed geneti c and morphological 
characterisation of a zebrafish mutant, we have 
identified a gene, known as RNA-binding region 
containing protein 3 (Rnpc3) that is indispensable for a 
stage in development when intesti nal epithelial cells are 
highly proliferati ve.  Previous studies have established 
that this gene encodes a protein, Rnpc3/65K involved 
in a specialised form of mRNA splicing.  Specifi cally, 
Rnpc3 is a component of the minor class or U12-type 
spliceosome that catalyses the removal of a minor class 
of introns, called U12-type introns, from pre-mRNA 
molecules.  U12-type introns are rare but are highly 
conserved in the plant and animal kingdoms.  There 
are approximately 700 U12-type introns in the human 
genome (out of a total of >20,000 introns).  Interesti ngly, 
these introns are not randomly distributed throughout 
the genome, but are found in “informati on processing 
genes”.  Intriguingly, they are a feature of some tumour 
suppressor genes and oncogenes.

Because many of the behaviours of developing 
cells and tissues (eg. proliferation, cell migration 
and angiogenesis) are recapitulated by cancer cells, 
we believe that genes that play a role in intestinal 
development may also contribute to the development of 
cancer.  To explore the possibility that Rnpc3 is required 
for the correct expression of tumour suppressor genes, 
we recently generated conditi onal and global Rnpc3 
knockout mice.  Using these mice, we aim to determine 
whether impaired U12-type splicing contributes to colon 
tumourigenesis.

This Honours project will entail analysis of Rnpc3 
expression and functi on in our new mouse models.  The 
specifi c aims are: (i) to describe the spati o-temporal 
patt erns of Rnpc3 expression during normal mouse 
embryonic development and in adulthood and (ii) to 
determine whether impaired Rnpc3 acti vity increases 
cancer suscepti bility in tumour-prone mutant mice.

Skills Acquisiti on: The project will provide opportuniti es 
to become skilled in a variety of molecular and cell 
biology techniques, including in-situ hybridisation, 
immunohistochemistry, real-ti me PCR and histology.

This research topic could potenti ally fulfi l 2 Honours 
students.
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PROTEOMICS & CALCIUM BIOLOGY LABORATORY
Supervisors: Prof Mike Hubbard & 

Mr Jon Mangum
Email: mike.hubbard@unimelb.edu.au & 

jon.mangum@unimelb.edu.au
Telephone: 8344 8623
Facsimile: 8344 0241
Locati on: Department of Pharmacology

Level 8, Room W829 
Medical Building

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours only

PHARMACOPROTEOMIC INTERROGATION OF 
DEVELOPMENTAL DENTAL DEFECTS

This project will be part of an ongoing programme 
that employs proteomic analysis of mouse models to 
bett er understand (1) the molecular pathogenesis of 
developmental dental disorders; and (2) the safety of 
paediatric drugs in a dental context.

Proteomics provides a suite of useful discovery tools 
– allowing the expression profile of hundreds of 
proteins to be screened in parallel, and enabling altered 
expression profi les in disease states to be characterised 
comprehensively. The use of proteomic technologies 
in pharmacology (pharmacoproteomics) enables the 
pharmacologist to identi fy the key proteins involved 
during disease progression (through changes in their 
expression, localisati on, post-translati on modifi cati on 
state, etc.), thus identi fying novel targets. Such analyses 
have proven valuable in a variety of disease contexts, 
and have led to development of novel diagnosti c and 
therapeuti c approaches that improve health outcomes.

Dental health is an important sector that is yet to 
benefi t fully from pharmacoproteomics. A key problem 
that denti stry faces is developmental dental defects 
(DDD) – which aff ect about half the populati on to some 
degree and infl ict substanti al burdens upon suff erers 
and the society that foots the treatment-bill (e.g. in 
Australia more money is spent on treati ng DDD than 
major cancers such as breast and prostate). Most DDD 
seem to be caused by environmental factors – however, 
the identi ty of these factors and the way in which they 
act upon dental development are not well understood, 
which reduces our ability to inform parents about 
what they can do to ensure their children have healthy 
teeth. Because adult teeth develop postnatally, the 
developing tooth is a potenti al target for drug side 
eff ects. Experimentally, the developing tooth in animal 
models can be used as a toxicological test bed for 
screening potenti al developmental toxicants (including 
paediatric therapeuti cs).

The present project seeks to use novel mouse models 
of DDD in a proteomic study that will characterise 
molecular pathogenesis and dental safety of a common 
childhood medicati on. You will learn about clinically 
relevant mouse models of disease, and how they may 
be exploited using cutti  ng-edge proteomic methods. 
We anti cipate that the results will contribute to our 
understanding of what causes DDD, and perhaps shed 
light on ways to improve dental health through reducing 
the incidence of DDD.

Further reading:

1. Mangum JE et al. (2010a) Surface integrity governs 
the proteome of hypomineralized enamel J Dent Res 
89:1160-1165

2. Mangum JE et al. (2010b) Proteomic analysis of 
dental tissue microsamples Methods Mol Biol 
666:309-325
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The following projects are off ered as 
BSc Honours or MSc(RT) 

LOW MOLECULAR WEIGHT MIMETICS OF 
BRAINͳDERIVED NEUROTROPHIC FACTOR AS 
PROMOTERS OF CNS AND PNS MYELINATION
Supervisor: A/Prof Tony Hughes 
Email: rahughes@unimelb.edu.au
Telephone: 8344 8604 (Tony)
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 8 Room W810 

Medical Building
Co-Supervisor: Dr Simon Murray (Anatomy and Cell 

Biology, and Florey Neuroscience 
Insti tutes)

Demyelinati ng diseases, such as multi ple sclerosis, are 
characterised by the loss of myelin that ensheathes 
nerves in both the central and peripheral nervous 
system.  Initi ally nerve conducti on is aff ected, and this 
can ulti mately result in neuronal death.  To date, there 
are no eff ecti ve therapies that can ameliorate or reverse 
the loss of myelin that underpins the pathology of 
these diseases.  The precise mechanisms of myelinati on 
during development and of remyelinati on following 
pathological insult are yet to be fully elucidated.  
However, we and others have shown that the protein 
brain-derived neurotrophic factor (BDNF) can regulate 
myelination during development, and promote 
remyelination following disease (1).  Furthermore, 
we have previously designed and synthesised small, 
highly conformati onally constrained pepti des that act 
as structural and functi onal mimeti cs of BDNF (2,3), 
and very recently determined that one of these can 
promote PNS myelinati on in vitro and in vivo.  This 
novel and exciti ng fi nding raises the possibility of using 
these novel small pepti des that target BDNF signalling 
as agents to delineate demyelinati on/remyelinati on 
mechanisms, as well as being potenti al lead compounds 
for the treatment of demyelinati ng disorders of the PNS 
and CNS.

In this project, you will learn a variety of modern 
experimental techniques in pharmacology and 
neuroscience and use them to examine the eff ects 
of these novel pepti des in models of PNS and CNS 
myelinati on.  The project is envisaged to be largely 
biology-based, although if you were interested, the 
project could also include some design and chemical 
synthesis of new analogues of the BDNF mimetic 
pepti des.

References:

1. Xiao, J., et al. (2010) Brain-derived neurotrophic factor 
promotes central nervous system myelinati on via a 
direct eff ect upon oligodendrocytes. Neurosignals, 
18: 186-202.

2. O'Leary, P.D. and R.A. Hughes (2003) Design of potent 
peptide mimetics of brain-derived neurotrophic 
factor. J Biol Chem, 278:  25738-44.

3. Fletcher et al. (2008) Design of a conformati onally 
defi ned and proteolyti cally stable circular mimeti c 
of brain-derived neurotrophic factor. J Biol Chem, 
283:  33375-83. 

SIMULATING DRUGS BINDING TO RECEPTORS 
͵ WHAT CAN YOU DO WITH MOLECULAR 
DYNAMICS AND HIGHͳEND COMPUTING?
Supervisor: Dr Michael Lew & 

A/Prof Tony Hughes 
Email: michaell@unimelb.edu.au; 

rahughes@unimelb.edu.au
Telephone: 8344 7812 (Michael) 

8344 8604 (Tony)
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 8 Room W810 

Medical Building
Co-Supervisor: Dr Mike Kuiper, Victorian 

Partnership for Advanced 
Computi ng (VPAC) 

Molecular dynamics (MD) is a computati onal technique 
that allows the simulati on of the dynamic behaviour or 
molecules.  Although molecular dynamics approaches 
have been available for over twenty years, recent 
advances in computing speed have increased the 
potenti al uti lity of the approach.  Indeed, it is now 
possible to run molecular dynamics simulati ons over 
a long enough time period to allow drug-receptor 
interacti ons to be observed. A challenge in the fi eld 
now is how to relate the dynamic behaviour of drugs 
and receptors in these simulati ons (eff ecti vely movies of 
drugs interacti ng with receptors) to parameters such as 
KD i.e. the sorts of measures that pharmacologists like 
to use to quanti fy drug-receptor binding.  Being able to 
do this could revoluti onise in silico approaches to drug 
screening, for which predicti ons of binding are currently 
of limited quality, and thus be of enormous interest to 
scienti sts working in the fi eld of drug discovery. 

In this project, you will use high-end supercomputi ng 
resources available through VPAC to carry out MD 
simulations on well-characterised drug-receptor 
systems.  You will then explore novel means of deriving 
standard pharmacology-type measurements of affi  nity 
from the MD movies that you generate.  This project 
sits at the cutting edge of computational biology, 
and we envisage it to be largely a theoreti cal study.  
Although you will get training in the computati onal 
techniques that you are going to use, you will need to be 
comfortably with exploring unknown scienti fi c territory, 
and not averse to spending considerable ti me in front 
of a computer screen! 

DRUG DISCOVERY
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Supervisor: Prof Ricky Johnstone
Email: ricky.johnstone@petermac.org
Telephone: 9656 3727
Facsimile: 9656 1411
Locati on: Peter MacCallum Cancer Centre
Pharmacology Supervisor:  A/Prof James Ziogas

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours only

DEVELOPMENT OF GENETICALLY 
ENGINEERED MOUSE MODELS OF AML TO 
STUDY TUMORIGENESIS AND RESPONSE TO 
NOVEL THERAPEUTICS.

The geneti c heterogeneity of cancer infl uences the 
trajectory of tumor progression and may underlie 
clinical variati on in therapy response. To model such 
heterogeneity, we aim to produce genetically and 
pathologically accurate mouse models of common forms 
of human acute myeloid leukemia (AML) expressing 
oncogenic fusion proteins involving the mixed lineage 
leukemia gene (MLL). MLL is fused with one of over 
60 distinct partner genes through chromosomal 
translocations in various human acute leukemias, 
resulting in the formation of multiple MLL fusion 
proteins (MLL-FPs). MLL-FPs are capable of leukemic 
transformati on and dysregulati on of multi ple genes, 
oft en through the aberrant recruitment of epigeneti c 
modifying enzymes such as histone deacetylases and 
methyltransferases. Using retoviral gene transducti on of 
hemopoieti c stem cells to express diverse MLL-FPs we 
will produce mice that develop AML driven by diff erent 
ongogenic fusion proteins. These mice will be uti lized 
to study disease onset and progression and determine 
the oncogenic potenti al of diff erent MLL-FPs. Moreover, 
these mouse models will be used to test the effi  cacy of 
epigeneti c modifying agents such as histone dacetylase 
inhibitors and histone methyltransferase inhibitors as 
well as conventi onal chemotherapeuti c drugs. These 
studies will assess the importance of geneti c informati on 
in guiding the treatment of human AML and determine if 
geneti cally engineered mouse models of human cancer 
can accurately predict therapy response in pati ents.

CANCER THERAPEUTICS
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Supervisor: Dr Graham Mackay
Email: gmackay@unimelb.edu.au
Telephone: 8344 3932
Facsimile: 8344 0241
Locati on: Department of Pharmacology 

Level 8 Medical Building

The following projects are offered as 
BSc Honours only

EXOSOMES: NOVEL REGULATORS OF AIRWAY 
FUNCTION IN ASTHMA
Co-Supervisors: Prof Alastair Stewart, 

Prof Mike Hubbard, 
Mr John Mangum 

 Dr Mark Hulett  (La Trobe University)
Recent studies have identi fi ed that small cellular vesicles 
termed exosomes can be released from many cell types. 
Exosomes contain a  number of membrane proteins, as 
well as mRNA and micro RNAs, and have been shown to 
regulate the functi on of other cells. There is evidence to 
suggest that the protein and RNA profi les of exosomes 
varies between diff erent cell types and in disease states. 
This highlights exosomes as serving specifi c cell/cell 
communicati on roles and perhaps also contributi ng to 
disease pathology.

In this project, you will prepare exosomes from acti vated 
and resti ng human mast cells, airway epithelial cells 
and from non-asthmati c and asthmati c airway smooth 
muscle cells and characterise their unique protein 
expression profi les using fl ow cytometry and cutti  ng-
edge proteomics techniques. Exosome RNA content 
will also be profi led. You will also examine the ability of 
exosome preparati ons from diff erent airway cell types 
to regulate the acti ons of other airway cells. This project 
will provide new knowledge about the compositi on and 
regulatory roles of exosomes and, more specifi cally, how 
these novel vectors control airway cell functi on.

The project will utilise a variety of methodologies 
including cell culture, fl ow cytometry, 1D and 2D gel 
electrophoresis, mass spectrometry, immunoassays and 
quanti tati ve PCR. 

References:

1. Simpson RJ, Lim JW, Moritz RL, Mathivanan S. 
Exosomes: proteomic insights and diagnostic 
potenti al. Expert Rev Proteomics. 2009;6:267-83.

2. Valadi H, Ekström K, Bossios A, Sjöstrand M, Lee JJ, 
Lötvall JO. Exosome-mediated transfer of mRNAs and 
microRNAs is a novel mechanism of geneti c exchange 
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GPR35: IS IT THE FUNCTIONALLY IMPORTANT 
RECEPTOR FOR THE ANTIͳALLERGIC DRUG 
CROMOGLYCATE?
Co-Supervisor: Prof Alastair Stewart
The anti-allergic drug cromoglycate was at one 
stage commonly used to treat asthma. However, the 
superior efficacy of the glucocorticoids has meant 
that cromoglycate is now litt le used. The demise of 
cromoglycate as a clinically used drug was aided by a 
lack of understanding of its mechanism of acti on and 
thus an inability to generate perhaps more potent 
versions that might share cromoglycate’s excellent safety 
profi le. In the past year new informati on about how 
cromoglycate might be producing its anti -allergic eff ects 
has emerged. An ‘orphan’ GPCR called GPR35 has been 
shown, in transfected cell systems, to be acti vated by 
cromoglycate. However, it is unclear if this receptor does 
in fact mediate the anti -allergic acti ons of cromoglycate. 

We have identi fi ed expression of GPR35 on mast cell 
and macrophage cell lines. In this study, you will use 
a number of known GPR35 agonists and antagonists 
to examine the signalling mechanisms and functi on of 
GPR35 in these cells. Results will determine if GPR35 
off ers an exciti ng new target for allergic diseases such 
as asthma. 

Techniques to be used in the study will include cell 
culture, flow cytometry, immunohistochemistry, 
Western blotting, quantitative immunoassays for 
cytokines and second messengers and quanti tati ve PCR.

References:

1. Yang Y, Lu JY, Wu X, Summer S, Whoriskey J, Saris 
C, Reagan JD. G-protein-coupled receptor 35 is a 
target of the asthma drugs cromolyn disodium and 
nedocromil sodium. Pharmacology. 2010;86:1-5. 

2. Milligan G. Orthologue selecti vity and ligand bias: 
translating the pharmacology of GPR35. Trends 
Pharmacol Sci. 2011;32:317-25. 

RESEARCH INTO ALLERGIC DISEASE & ITS TREATMENT
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Supervisor: Dr Dmitry Mayorov
Email: dmayorov@unimelb.edu.au
Telephone: 8344 8267
Facsimile: 8344 0241
Locati on: Department of Pharmacology,
 Level 9 Room N902 Medical Building

The following projects are offered as 
BSc Honours or MSc(RT)

ROLE OF BRAIN NADPH OXIDASE 
IN MODULATING ANXIETY AND 
CARDIOVASCULAR REACTIVITY

Neuropharmacological evidence suggests that a free 
radical, superoxide, may modulate the cardiovascular 
response to emoti onal stress. One of the major sources 
of superoxide producti on is NADPH oxidase. The current 
project aims to determine whether geneti c inacti vati on 
of NADPH oxidase in specifi c forebrain regions alters 
anxiety-related behaviour and cardiovascular reacti vity 
in mice. Several subunits of the NADPH oxidase complex 
will be targeted, including gp91phox, p67phox and Rac1. 
As a fi rst step, mice will be microinjected with lenti viral 
vectors to overexpress a dominant negati ve form of Rac1 
(Rac1N17) in selected brain regions. Mice will then be 
implanted with telemetry devices and a state-of-the-art 
blood pressure telemetry and video recording system 
will be used to remotely monitor behavioural and 
cardiovascular responses to anxiogenic sti muli (elevated 
plus-maze test, contextual fear conditi oning, and social 
interacti on with a new partner). In additi on, the eff ects 
of NADPH oxidase inacti vati on on anxiety-like behaviour 
will be validated pharmacologically using anxiolyti c and 
anxiogenic compounds. 

Techniques: blood pressure telemetry recording and 
analysis, behavioural testing and analysis using a 
video tracking soft ware, immunohistochemistry, brain 
stereotaxic (microinjecti on) and telemetry implantati on 
surgeries in mice.

REDOX MODULATION OF THE BRAIN 
NORADRENERGIC SYSTEM: ROLE IN ANXIETY 
AND PAROXYSMAL HYPERTENSION

Altered acti vity of the brain noradrenergic system is 
an important element of many aspects of pathological 
anxiety, including panic disorder, and may also play a 
role in the development of paroxysmal hypertension 
(episodic high blood pressure). The current project 
examines the eff ect of inhibiti ng free radical producti on 
in brainstem noradrenergic neurons on cardiovascular 
and behavioural responses to emotional stressors 
in laboratory rats. The cell-type specific viral gene 
transfer will be used to overexpress a key scavenger 
of superoxide anion, superoxide dismutase (SOD), in 
noradrenergic A1 and A6 cell groups. The project will 
involve behavioural and cardiovascular experiments in 
conscious rats chronically implanted with blood pressure 
telemetry devices. Behavioural and cardiovascular 
reactivity to anxiogenic stimuli (contextual fear 
conditi oning, elevated T-maze and social interacti on 
tests) will be examined before and aft er microinjecti on 
of lenti viral vectors into selected noradrenergic nuclei. 
The infl uence of SOD overexpression on anxiety-like 
behaviour will also be validated pharmacologically using 
anxiolyti c and anxiogenic drugs.

Techniques: blood pressure telemetry recording 
and analysis, behavioural testing and analysis, 
i m m u n o h i s t o c h e m i s t r y,  b ra i n  s t e r e o t a x i c 
(microinjecti on) and telemetry implantati on surgeries 
in rats. 

STRESS NEUROBIOLOGY
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Supervisor: Prof Peter McIntyre
Email: pmci@unimelb.edu.au
Telephone: 8344 8267
Facsimile: 8344 0241
Locati on: Department of Pharmacology 
 Level 9 Room N902 Medical Building 

The following projects are offered as 
BSc Honours or MSc(RT)
Our laboratory is currently focussing on the modulati on 
of TRP ion channels by post-translati onal modifi cati on. 
We are particularly interested in how intracellular 
signalling events such as those resulti ng from GPCR 
sti mulati on, leads to protein phosphorylati on which 
can act to modulate (or even acti vate) some of these 
channels. We think that these modifi cati ons alter the 
ion channel conformati on and aff ect protein-protein 
associati ons to change channel functi on. These projects 
are also available as the research component of a MSc. 
(RT) Degree.

We are off ering four projects next year on the thermally 
responsive TRP channels TRPA1, TRPV3 and TRPV4. 

TRPV3

TRPV3 was fi rst cloned by a team including Professor 
McIntyre in 2003 [1] and is found in keratinocytes 
and sensory neurones, but its functi on is not yet well 
understood.  In collaborati on with Prof Bruce Kemp 
(St Vincent’s Insti tute of Medical Research), we have 
used mass spectrometry to identi fy several novel sites 
within TRPV3 that are phosphorylated in response 
to agonist acti vati on. This project will investi gate the 
effects of mutation of these sites on the function 
of the ion channel. We will express the normal and 
mutated versions of TRPV3 in HEK293 cells and assay 
their responses to acti vati ng sti muli using a FlexStati on 
calcium fl uorescence assays and by western blotti  ng 

TRPV4 PROJECT 1 

Project 1: TRPV4 is acti vated by warm temperatures, 
hypo-osmolarity and shear stress and may be a 
mechanoreceptor. It has recently been shown by our 
group to be activated by the inflammation-sensing 
GPCR, Protease Acti vated Receptor 2 (PAR2). It was 
initi ally thought that this channel might be directly 
gated by mechanical stretch but it is now becoming 
clear that it is actually activated by intracellular 
signalling. We are using site-directed mutagenesis 
and mammalian cell expression studies to understand 
the signalling pathways that result in acti vati on by a 
number of sti muli. This project will involve using normal 
and mutated versions of TRPV4 and src-family kinases 
expressed in HEK293 cells and comparing responses to 
hypo-osmolarity and PAR2 acti vati on using FlexStati on 
calcium fl uorescence assays. 

TRPV4 PROJECT 2 

TRPV4 has been associated with a number of inherited 
human diseases of the skeleton and nervous system. 
Working with the group of Dr Shireen Lamande at the 
Murdoch Children’s Research Insti tute, we have recently 
identi fi ed mutati ons in the N-terminus of the human 
TRPV4 protein as the cause of an inherited recessive 
form of arthropathy termed Familial Digital Arthropathy 
Brachydactyly (FDAB). This conditi on causes arthriti s in 
later life in the joints of the hands and feet of aff ected 
individuals. We have shown the mutated form of TRPV4 
does not respond normally to hypo-osmoti c sti mulus 
whereas it appears nearly normal in other respects. This 
work has very recently been accepted for publicati on 
in Nature Geneti cs.  The mutati on occurs in a region of 
the N-terminus that is known to be involved in protein-
protein interaction.  We have identified interesting 
interacti ng partners that we wish to characterise further 
and we are currently investi gati ng what proteins other 
interact with TRPV4 and how the mutati ons aff ect the 
interacti ons. 

TRPA1

Several TRP ion channels are able to be acti vated by 
receptor-activated signalling pathways. We believe 
that many TRP ion channels are normally coupled to 
GPCR acti vati on, for example in sensing pain or itch. 
TRPA1 was fi rst cloned by a team including Professor 
McIntyre in 2002 [2] and is expressed in pain and itch-
sensing sensory nerves. It is likely to be an important 
transducer of pain signals. We are investigating if 
it is able to couple to GPCRs that sense substances 
that evoke itch or pain.  ATP is one such pain-evoking 
substance and we have new evidence that TRPA1 is 
acti vated as a result of P2Y purinoreceptor acti vati on 
in HEK293 cells. We will use site-directed mutagenesis 
and mammalian cell expression studies to understand 
the signalling pathways that result in acti vati on ATP and 
other sti muli. This project will involve using normal and 
mutated versions of TRPA1 expressed in HEK293 cells 
and comparing their responses to acti vati ng sti muli 
using FlexStati on calcium fl uorescence assays.

References:

1. Peier AM, Reeve AJ, Andersson DA, Moqrich A, 
Earley TJ, et al. (2002) A heat-sensiti ve TRP channel 
expressed in kerati nocytes. Science 296: 2046-2049.
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Supervisors:  A/Prof Rebecca Ritchie
Email: rebecca.ritchie@bakeridi.edu.au 
Phone: 8532 1392 
Locati on: Baker IDI & Diabetes Insti tute
Pharmacology Supervisor: Dr Jane Bourke

The following projects are offered as 
BSc Honours or MSc(RT)

NEW STRATEGIES TO RESCUE DIABETESͳ
INDUCED CARDIAC DYSFUNCTION 

Diabetes is Australia’s fastest growing chronic disease; 
one million Australians have been diagnosed, with close 
to one million more yet to be identi fi ed. Most of these 
pati ents will eventually die from cardiovascular causes. 
As diabetes induces left  ventricular (LV) dysfuncti on, this 
increases the risk of death from heart failure in aff ected 
pati ents. Pati ents with diabetes are 2.4-fold more likely 
to develop heart failure, even when adjusted for age and 
coronary artery disease. Onset of heart failure occurs 
at a younger age in diabeti c pati ents, with heart failure 
prevalence increased fi ve- to eight-fold in middle-aged 
pati ents. New therapies for restoring cardiac functi on 
in the diabeti c heart are thus highly desirable. In most 
forms of non-diabeti c heart failure, systolic (contracti le) 
dysfuncti on is the fi rst and predominant functi onal 
abnormality. The aeti ology of diabeti c heart disease 
is disti nct from other causes of LV dysfuncti on, as it is 
characterised initi ally by diastolic dysfuncti on, where 
relaxati on of the cardiac muscle following contracti on 
is prolonged. Diabetes-induced cardiac dysfuncti on is 
oft en exacerbated by underlying LV fi brosis (increased 
extracellular matrix depositi on), hypertrophy (abnormal 
pathological growth) of cardiac myocytes, and excess 
generation of reactive oxygen species (ROS) such 
superoxide. 

Our laboratory has demonstrated that anti oxidant and/
or ROS-suppressing approaches, as well as acti vati on of 
cardioprotecti ve signalling and negati ve regulators of 
LV hypertrophy, are benefi cial for treati ng the cardiac 
complicati ons of type 1 and type 2 diabetes in the intact 
heart. We are now off ering an exciti ng student research 
project in 2012, exploring a novel potenti al therapeuti c 
strategy for rescuing cardiac functi on and structure in 
the diabeti c heart. This project will determine whether 
post-translati onal protein modifi cati ons induced by high 
glucose and implicated in insulin resistance play a causal 
role in the development of diabeti c cardiomyopathy, 
and investi gate whether pharmacological and/or gene-
based strategies targeted at limiti ng these modifi cati ons 
can prevent diabetes-induced LV dysfunction and 
remodelling. The scope of this project will be tailored 
depending on the student’s abilities and interests, 
and will provide the opportunity for learning a range 
of techniques, including physiological (e.g. isolated 

rodent hearts ex vivo or in vivo models of diabeti c 
cardiac disease, for assessing cardiac functi on and 
blood pressure) biochemical (Westerns, ROS detecti on, 
ELISA), molecular (real-ti me PCR, Northerns) and/or 
histological techniques. This project will be performed 
in A/Prof Ritchie’s laboratory at the Baker IDI Heart and 
Diabetes Insti tute in Prahran. Ulti mately, treatment 
strategies that may emerge from these studies may 
provide signifi cant benefi ts alone or in combinati on 
with current standard care, to ultimately reduce 
progression to heart failure and death in diabetic 
pati ents.

NITROXYL, A RELATIVE OF NO, 
IS A NATURALLYͳOCCURRING 
CARDIOPROTECTIVE MOLECULE

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 hypertrophy (abnormal pathological 
growth) and generation of superoxide in isolated 
cardiomyocytes. Excitingly, HNO also potentiates 
cardiac functi on, in contrast to NO•, via the cardiac 
calcium handling proteins, SERCA2a (sarcoplasmic 
reti culum Ca2+ ATPase) and the ryanodine receptor 
RyR2. The acti vity and expression of these enzymes 
is abnormally affected in cardiac pathologies (LV 
hypertrophy, heart failure, diabetes), and together with 
the upregulati on of ROS is recognised for as playing 
a causal role in the development of LV dysfuncti on. 
HNO thus is likely to be favourable for treati ng these 
cardiac pathologies.

We are now offering an exciting student research 
project in 2012, exploring whether HNO or related 
strategies represent novel pharmacotherapy for the 
preventi on and treatment of myocardial dysfuncti on, 
induced by chronic LV hypertrophy, heart failure 
or diabetes. The project will examine whether the 
mechanisms by which HNO acutely enhances cardiac 
functi on in intact heart are diff erent to those that 
prevent hypertrophy and elicit ROS suppression, 
and determine if acute or chronic HNO treatment is 
cardioprotecti ve in isolated cardiomyocytes and the 
intact myocardium in vivo in setti  ngs of chronic cardiac 
impairment. 

The scope of this project will be tailored depending 
on the student’s abiliti es and interests. It will provide 
the opportunity for learning a range of techniques, 
including cell culture (cardiomyocytes and/or cardiac 
fibroblasts), physiological/pharmacological (e.g. 
isolated rodent hearts ex vivo or in vivo models 
of cardiac disease, for assessing cardiac function 
and blood pressure) biochemical (Westerns, ROS 
detecti on, ELISA, real-ti me PCR) and/or histological 
techniques. The outcome of this project will be 

HEART FAILURE PHARMACOLOGY
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defi niti ve informati on regarding the mechanism(s) and 
eff ecti veness of HNO-mediated rescue of myocardial 
dysfuncti on. This project will be performed in A/Prof 
Ritchie’s laboratory at the Baker IDI Heart and Diabetes 
Insti tute in Prahran. Ulti mately, HNO-based strategies 
may off er new treatment opti ons for cardiac disease, 
either alone or on top of standard care.

Targeti ng the anti -infl ammatory protein Annexin-A1 
for protecti on from myocardial infarcti on (heart att ack)

Myocardial ischaemia, in which coronary blood fl ow 
is reduced, causes anginal chest pain, myocardial 
infarction (MI, also known as heart attack), and 
death. Myocardial infarction represents the major 
cause of death in Western societi es, and in the next 
decade, this will expand to all corners of the world. 
The primary determinant of outcome from MI is the 
extent of cell death during and aft er ischaemia, from 
necrosis, apoptosis and/or autophagy. Restorati on of 
blood fl ow (reperfusion) however is associated with 
the development of further cell death and impaired 
recovery of cardiac functi on, referred to as “reperfusion 
injury”. Myocardial ischaemia-reperfusion induces an 
infl ammatory response, with damage resulti ng from 
both infiltration of circulating inflammatory cells, 
as well as neutrophil-independent direct acti ons on 
myocardium and endothelium (including Ca2+ overload, 
ROS generati on and impaired mitochondrial regulati on 
all contributi ng mechanisms to cell death. In additi on, 
there is incomplete recovery of LV functi on. Together 
these phenomena contribute to increased risk of 
ischaemic cardiomyopathy, heart failure and death. 
Novel treatment strategies that protect against multi ple 
mechanisms of MI injury will have major clinical impact.

The therapeutic potential of the anti-inflammatory 
mediator annexin-A1 (ANX-A1) has been recognized in a 
range of systemic infl ammatory disorders. Importantly, 
we have shown that ANX-A1 has powerful protecti ve 
acti ons against cardiac injury and loss of LV contracti le 
function. We are now offering an exciting student 
research project in 2012, exploring the potential 
for mimeti cs of ANX-A1 to represent potenti al new 
pharmacotherapy for treati ng cardiac infl ammatory 
disorders such as ischaemia-reperfusion (I-R) injury. The 
project will test the hypothesis that ANX-A1 represents 
a novel modulator of myocardial viability and LV 
contracti le functi on following ischaemia-reperfusion, 
and will seek to investi gate the cardioprotecti ve functi on 
of endogenous ANX-A1 in I-R injury, the receptors 
responsible for cardioprotecti on elicited by ANX-A1 and 
its mimeti cs, and examine the potenti al therapeuti c 
opportuniti es off ered by exogenous ANX-A1 mimeti cs 
aft er I-R injury in the intact heart.

The scope of this project will be tailored depending 
on the student’s abiliti es and interests. It will provide 
the opportunity for learning a range of techniques, 
including cell culture (cardiomyocytes), physiological/
pharmacological (e.g. isolated rodent hearts ex vivo or 
in vivo models of ischaemic cardiac disease, for studying 
impact on cardiac functi on and structure) biochemical 

(Westerns, ROS detecti on, ELISA, real-ti me PCR) and/
or histological techniques. These studies will provide 
insight into ANX-A1-mediated rescue of myocardial 
viability and functi on aft er I-R injury in the intact heart, 
and the mechanisms involved. This project will be 
performed in A/Prof Ritchie’s laboratory at the Baker IDI 
Heart and Diabetes Insti tute in Prahran. Development of 
therapeuti c strategies for treati ng myocardial infarcti on 
aft er an unplanned ischaemic event (while reperfusion 
injury is sti ll evolving), alone or concurrent with standard 
care, will ulti mately reduce progression to heart failure 
and death in aff ected pati ents.

HEART FAILURE PHARMACOLOGY



ͳ29ͳ

Supervisor: Prof NR Saunders 
Email: n.saunders@unimelb.edu.au
Telephone: 8344 5678
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 9 Medical Building
Co-Supervisors: A/Prof KM Dziegielewska; 

Dr MD Habgood 

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours or MSc(RT)

MECHANISM OF MACROMOLECULAR 
TRANSFER ACROSS CEREBROSPINAL FLUID/
BRAIN BARRIER DURING DEVELOPMENT

Studies of transfer mechanisms into developing 
brain across protecti ve barriers (the blood brain and 
blood-cerebrospinal fl uid,CSF barriers) demonstrated 
that ti ght juncti ons at these interfaces close off  the 
intercellular transfer even at the earliest stages of brain 
development. Instead, the transfer appears to be across 
a small proporti on of choroid plexus epithelial cells 
with uptake into the brain from the CSF, rather than 
across cerebral blood vessels. Recent studies showed 
that protein is transferred by a diff erent mechanism 
but also across a small proporti on of choroid plexus 
cells. The next stage of the work involves molecular 
characterisati on of these transfer mechanisms during 
diff erent stages of brain development.

In this project you will examine expression of several 
protein transporters in the CSF/brain barrier in normal 
and pathological conditi ons. The techniques involved 
range from whole animal physiology and dissecti on to 
molecular biology and detailed morphology.

Reference:

1. Liddelow et al, 2011. Eur J Neurosci. 33(3):391-400

BARRIERS IN THE DEVELOPING BRAIN
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Supervisor: Dr Michael Schuliga
Email: schuliga@unimelb.edu.au
Telephone: 8344 8508
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 8 Medical Building
Co-Supervisor:  Prof Alastair Stewart 

The following project is off ered as BSc Honours 
only

There is a growing interest in the cell-cell communicati on 
roles mediated by secreted vesicles termed exosomes. 
The dual capability of exosomes to promote immunity 
or to induce tolerance has prompted their clinical use 
as vehicles for vaccination against different human 
diseases. In mouse models of asthma, exosomes 
att enuate allergen-induced infl ammati on1. It is believed 
exosome-based vaccines could represent an alternati ve 
to conventi onal therapy for allergic airway diseases such 
as asthma.

What are exosomes

Exosomes are nanovesicles originating from 
multi vesicular bodies that are secreted by a variety of 
cell types. Exosomes are also found in vivo in body fl uids 
such as blood, urine, amnioti c fl uid, malignant ascites, 
bronchoalveolar lavage fl uid, synovial fl uid, and breast 
milk. While the biological functi on of exosomes is sti ll 
unclear, they can mediate communicati on between 
cells, facilitati ng processes such as anti gen presentati on 
and in trans signalling to neighbouring cells. In additi on 
to a common set of membrane and cytosolic proteins, 
it is becoming increasingly apparent that exosomes 
harbour disti nct subsets of proteins that may be linked 
to cell-type associated functions. Interestingly, the 
recent observati on that exosomes contain both mRNA 
and microRNA, which can be transferred to another cell, 
and be functi onal in that new environment, is an exciti ng 
new development in the unraveling exosome saga. 

Objecti ves

In this study we will examine exosomal release by 
airway epithelial2 and smooth muscle cells3, and their 
potential roles in asthma biology. Not only will we 
characterise their formation, but the inflammatory 
mediators that sti mulate their release, and their roles 
in processes such as plasmin formati on and matrix 

metalloprotease (MMP) acti vati on. Furthermore, the 
eff ect of glucocorti coids, the mainstay treatment for 
chronic asthma, on exosomal release and functi on will 
also be examined.

Methods

Exosomal vesicles released by airway cells maintained 
in culture will be isolated by diff erenti al centrifugati on 
and characterised further by mass spectrometry, fl ow 
cytometry, immunoblotting, electron microscopy, 
density-gradient centrifugation and light-scattering 
methods. Biochemical characterisati on will be used to 
examine typical surface, cytoskeletal, and cytoplasmic 
proteins characteristic of exosomes, including the 
multi vesicular and late endosomal membrane markers 
Tsg101 and CD63. Levels of RNA in the exosomes will 
also be evaluated.  Exosomal functi ons to be examined 
will include their capacity to acti vate plasminogen and 
MMP-2.
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like vesicles released from human tracheobronchial 
ciliated epithelium: a possible role in innate defense. 
FASEB J 23:1858. 

3.  Schuliga M, Harris T, Stewart AG (2011) Plasminogen 
acti vati on by airway smooth muscle is regulated by 
type I collagen. Am J Respir Cell Mol Biol  44:831.

4. McCready J et al (2010)  Secreti on of extracellular 
hsp90alpha via exosomes increases cancer cell 
moti lity: a role for plasminogen acti vati on. BMC 
Cancer 10:294.

ROLES OF EXOSOMES IN AIRWAY BIOLOGY & DISEASE
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Supervisor: Prof Alastair Stewart
Email: astew@unimelb.edu.au
Telephone: 8344 5675
Facsimile: 8344 0241
Locati on: Department of Pharmacology
 Level 8 North Room N802
 Medical Building

The following projects are offered as 
BSc Honours only

MECHANISMS THAT SOFTEN AIRWAY 
SMOOTH MUSCLE DURING REMODELLING
Locati on: Departments of Pharmacology & 

Chemical Engineering
Co-Supervisors: Dr Xuehua Zhang
 Department of Chemical 

Engineering 
In asthmati cs the muscle cells shorten too quickly and 
too much in response to chemicals that have litt le eff ect 
on muscle from non-asthmati c pati ents.  This muscle 
shortening can be reduced by bronchodilator drugs.  
However, over-use of the bronchodilator drugs can make 
them ineff ecti ve and in pati ents with severe asthma,the 
bronchodilators may not work well enough to provide 
adequate airfl ows.

Our current work is probing airway smooth muscle cells 
from humans using a technique called atomic force 
microscopy.  This technique has the unique capacity 
to probe structure and functi on of living cells on a 
nanometre scale.

We have discovered that a growth factor protein called 
bFGF that is able to soft en the muscle cells, preventi ng 
them from becoming rigid and from shortening.  We are 
now investi gati ng how this happens, because amongst 
all the signals that enable this response, we believe 
there will be some excellent drug targets with which to 
develop completely new and safer bronchodilator drugs.

In this project you will learn culture of ASM, quanti tati ve 
RT-PCR and Western blotti  ng; use of live cell imaging 
and interventi ons using transient cell transfecti on and 
silencing RNA.  You will apply atomic force microscopy 
to analyse cell hardness.

[this one of several Honours projects off ered by the 
Immunopharmacology laboratory in 2012; depending 
on funding/supervision commitments up to 3 projects 
will be available]

ANNEXINͳ1, EXOSOMES, LIPOXINS AND 
BREAST TUMOUR EPITHELIAL CELL 
FUNCTION 

The annexins are a large family of Calcium and 
phospholipid binding proteins with diverse biological 
acti viti es (D'Acquisito et al., 2008).  Annexin-1 has anti -
infl ammatory and infl ammati on-resolving acti viti es, 
the latt er being mediated through a G-protein coupled 
receptor, formyl pepti de receptor 2 (FPR2) that is also 
acti vated by the lipid product, Lipoxin A.

Inflammation in tumours is regarded as a negative 
prognosti c factor in many instances.  On the other hand, 
acti vati on of infl ammati on-resolving mechanisms in 
tumour environment may be expected to limit tumour 
growth and spread. Our initi al studies have identi fi ed 
a role for endogenous annexin-1 in modulati ng the 
proliferati ve acti vity of both the estrogen receptor (ER) 
positi ve and ER negati ve cell lines:  MCF7 and MDA MB-
231, respecti vely (Khau et al., 2011).  We now wish to 
ascertain the role of the FPR2 receptor in these acti ons 
of annexin-1, establish whether these acti viti es are 
shared by the N-terminal annexin-1 pepti de sequence 
(cleaved from annexin-1 in infl ammati on) and the lipid-
derived, infl ammati on-resolving FPRL1 ligand, lipoxin A.   
We also wish to ascertain whether annexin-1 acts in an 
autocrine manner by release in exosomal parti cles.  This 
project may extend to examinati on of the annexin-1 
impact on tumour growth and metastasis in a nude 
mouse model using xenograft s of MDA-MB-231 cells 
(Sutherland et al., 2005) or mouse mammary tumours 
(Konpoka et al., 2001) in transgenic animals.

The project will involve: culture of the MCF7 and 
MDA-MB-231 cell lines, quantitative RT-PCR and 
Western blotti  ng; use of live cell imaging to track the 
translocati on of GFP-tagged annexin-1; use of reporter 
constructs for activation of the estrogen response 
element (ERE) and interventi ons using transient cell 
transfecti on and silencing RNA.

AIRWAY REMODELLING IN ASTHMA

Figure below: The AFM probes (A 5m; B 20 nm) that will be 
used to map the tension in airway smooth muscle (C, ASM 
in culture with 20 nm probe [ti p illuminated with LASER] 
engaged at ASM surface) and of the laser processes for 
tracking ti p movement as the ti p is advanced to probe ASM 
surface. AFM can provide high resoluti on, high accuracy 
measurements of sample stiffness in a physiological 
environment.
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[this one of several Honours projects off ered by the 
Immunopharmacology laboratory in 2012; depending 
on funding/supervision commitments up to 3 projects 
will be available]

GLUCOCORTICOID RESPONSIVENESS IN THE 
LUNG: IMPACT OF INFLAMMATION AND 
INFECTION
Co-Supervisor: Dr Rosa Gualano 
The high level of sensiti vity of allergic infl ammati on 
to regulati on by glucocorti coids (GCS) underlies the 
therapeuti c success of this class of drugs in most cases 
of asthma, hayfever and urti caria.  However, there is a 
parti al resistance to control severe asthma by GCS and 
a more profound GCS resistance in COPD.  A number of 
mechanisms for GCS-resistance have been advanced; 
including an up regulati on of glucocorti coid receptor 
(GR) , oxidati ve inacti vati on of histone deacetylase 
2 (HDAC2) and our studies have suggested acquired 
resistance from extracellular matrix changes (collagen 
breakdown) signalling through integrins (Bonacci et 
al., 2006). 

A In this project you will investigate the possible 
mechanisms of GCS-resistance that develop 
through chronic exposure to glucocorticoids.  
The project will involve: culture of the A549 and 
BEAS-2B cell lines and of normal and asthmati c-
derived airway fi broblasts; measurement of gene 
expression changes by quantitative RT-PCR and 
Western blotti  ng; use of live cell imaging to track the 
translocati on of YFP-tagged wild-type and mutated 
GRs; use of reporter constructs and interventi ons 
using transient cell transfecti on and silencing RNA.  
Well-established pharmacological inhibitors will 
also be used in experiments designed to provide 

AIRWAY REMODELLING IN ASTHMA

new insights into this important limitation on 
the eff ecti veness of GCS in chronic infl ammatory 
diseases.

B A separate, but related project will examine the 
mechanism of glucocorti coid resistance induced 
by viral infecti on (respiratory syncyti al virus, bett er 
known as RSV or Flu) using both human cell culture 
and mouse models.  In this project you will learn to 
propagate viruses, infect airway epithelial cells and 
use techniques such as ELISA, western blotti  ng and 
RT-qPCR to analyse glucocorti coid responses.  Mice 
will be subjected to viral infecti on to examine the 
impact on viral load and gene expression responses 
to glucocorti coid treatment.  The viruses are safe to 
handle and well-characterised (Wong et al., 2011).

The results you obtain will guide new approaches to 
reversing steroid resistance in chronic infl ammatory 
diseases.

References

1. Fernandes DJ, Bonacci JB & Stewart AG. (2006).  
Extracellular matrix, integrins, and mesenchymal 
cell functi on in the airways.  Current Drug Targets.  
7:567-577.

2. Bonacci JV, Schuliga M, Harris T, Stewart AG. (2006).  
Collagen impairs glucocorti coid acti ons in airway 
smooth muscle through integrin signalling. Br J 
Pharmacol;149(4):365-73.

3. Wong ZX, Jones JE, Anderson GP, Gualano RC. 
(2011).  Oseltamivir treatment of mice before or 
aft er mild infl uenza infecti on reduced cellular and 
cytokine infl ammati on in the lung.  Infl uenza Other 
Respi Viruses: 5(5): 343-50.

[these two are some of several Honours projects off ered 
by the Immunopharmacology laboratory in 2012; 
depending on funding/supervision commitments up to 
3 projects will be available]
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BRAIN NEUROTRANSMITTERS IN
SCHIZOPHRENIA & DEPRESSION

Supervisor: A/Prof Maarten van den Buuse
Email: m.vandenbuuse@mhri.edu.au
Locati on: Melbourne Brain Centre
 University of Melbourne
Pharmacology Supervisor:  A/Prof Tony Hughes

The following projects are off ered as 
BSc Honours or MSc(RT)

NEURODEVELOPMENTAL AND 
NEUROPHARMACOLOGICAL MECHANISMS 
IN MOUSE MODELS OF SCHIZOPHRENIA

Schizophrenia and other mental illnesses are likely 
to be caused by an interacti on of geneti c and early 
neurodevelopmental factors, leading to altered 
expression of trophic factors in the brain and changes 
in synaptic density and neuronal activity. We use 
mice with reduced brain expression of trophic factors 
such as BDNF (brain-derived neurotrophic factors) 
and Reelin. These mice are tested in behavioural 
animal models for aspects of schizophrenia, including 
locomotor hyperactivity, prepulse inhibition, social 
behaviour and cogniti ve defi cits (short-term and long-
term memory, avoidance memory). The focus is on the 
neuropharmacological regulati on of behaviour, including 
the acti on of anti psychoti c drugs. These studies may be 
complemented with receptor binding autoradiography, 
or with assessment of protein levels in the brain by 
Western Blot. This project is aimed at students who 
are interested in schizophrenia, bipolar disorder and 
depression, genetically-modified mice, pre-clinical 
psychopharmacology and behavioural neuroscience. 
The project will be done at the new Melbourne Brain 
Centre, University of Melbourne.

Selected references illustrati ng some of our work:

1. Van den Buuse M, Wischhof L, Lee RX, Marti n S, Karl 
T (2009). Neuregulin 1 hypomorphic mutant mice: 
enhanced baseline locomotor acti vity but normal 
psychotropic drug-induced hyperlocomotion, 
prepulse inhibiti on regulati on. Internati onal Journal 
of Neuropsychopharmacology 12(10), 1383.

2. Choy KH, de Visser Y, Nichols NR, van den Buuse M 
(2008). Combined neonatal stress and young-adult 
glucocorticoid stimulation in rats reduce BDNF 
expression in hippocampus: eff ects on learning and 
memory. Hippocampus 18(7), 655.

3. Gogos A, Bogeski M, van den Buuse M (2008). 
Role of serotonin-1A receptors in the action of 
antipsychotic drugs: comparison of prepulse 
inhibiti on studies in mice and rats and relevance for 
human pharmacology. Behavioral Pharmacology 19, 
548.

ROLE OF OESTROGEN IN SCHIZOPHRENIA
Co-Supervisors: Dr Andrea Gogos & Dr Rachel Hill
There are gender diff erences in schizophrenia with 
respect to the age of fi rst onset, symptom severity and 
treatment response. The reason for this diff erence is 
unclear but is oft en related to a ‘protecti ve’ acti on 
of oestrogen and an opposite eff ect of high levels of 
testosterone. These eff ects may be mediated during 
puberty, when the brain undergoes extensive plasti c 
changes and remodelling. This project will assess the 
modulatory eff ect of oestrogen and testosterone during 
puberty on behaviour in adulthood. The work will include 
the behavioural and molecular consequences of chronic 
administrati on of diff erent clinically-used anti psychoti c 
drugs in male and female rats. Behavioural tests include 
locomotor hyperactivity, prepulse inhibition, social 
behaviour and cognition. The studies will focus on 
indices of the acti vity of brain dopamine and serotonin, 
including receptor binding levels, receptor signalling 
acti vity, and neuroplasti city factors in relevant brain 
areas.  The project will be done at the new Melbourne 
Brain Centre, University of Melbourne.

CANNABIS AND METHAMPHETAMINE AS 
RISK FACTORS IN SCHIZOPHRENIA

Cannabis and methamphetamine abuse are well-
know risk factors in the development of psychosis. 
However, it is unclear exactly how these drugs cause 
such eff ects.  The work in this project will focus on 
the effects of chronic treatment of adolescent or 
young-adult mice with cannabinoid receptor agonists, 
or methamphetamine. This could include mice with 
mutati ons in relevant brain signalling pathways, such 
as BDNF. Eff ects of the treatments will be analyzed at 
the level of locomotor hyperacti vity, prepulse inhibiti on, 
social behaviour and cogniti on. The studies will also 
focus on indices of the activity of brain dopamine 
and serotonin, including receptor binding levels  and 
neuroplasti city factors in relevant brain areas.  The 
project will be done at the new Melbourne Brain Centre, 
University of Melbourne.
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OXIDATIVE STRESS & LUNG DISEASE
Supervisor: Dr Ross Vlahos
Email: rossv@unimelb.edu.au
Telephone: 8344 4221
Facsimile: 8344 0241
Locati on: Department of Pharmacology 

Level 8 Room N814 Medical Building
Co-Supervisor: Prof Gary Anderson 

The following projects are offered as 
BSc Honours only

ROLE OF ANTIͳOXIDANTS IN ACUTE 
EXACERBATIONS OF COPD

Chronic Obstructi ve Pulmonary Disease (COPD) is a 
major incurable global health burden and will become 
the third largest cause of death in the world by 2020.  It 
is currently believed that an exaggerated infl ammatory 
response to inhaled irritants, in parti cular cigarett e 
smoke, causes progressive airflow limitation.  This 
inflammation involves the production of various 
cytokines and chemokines, induction of various 
proteases, oxidati ve stress, small airway fi brosis, mucus 
hypersecreti on and emphysema.  Pati ents with COPD are 
also prone to respiratory infecti ons (commonly called 
acute exacerbati ons of COPD - AECOPD) that cause an 
accelerated decline in lung functi on, hospitalisati on 
and even death.  These respiratory infecti ons consist of 
bacteria and viruses that get into the lungs of people 
with COPD.  People with COPD fi nd it extremely diffi  cult 
to fight off these respiratory infections.  We have 
developed mouse models of AECOPD that replicate 
the features of human disease.  Oxidati ve stress plays 
a major role in COPD and AECOPD because cigarett e 
smoke contains more than 1014 oxidants per puff, 
many of which are relati vely long-lived.  These oxidants 
give rise to Reacti ve Oxygen Species (ROS), which are a 
family of highly reacti ve molecules that are generated 
enzymati cally by various cells in the lung in response to 
a variety of chemical and physical agents.  However, the 
normal lung has developed defences to ROS-mediated 
damage, which include the anti -oxidant enzymes NADPH 
oxidase-2 (Nox-2) and glutathione peroxidise-1 (gpx-1).  
In this project you will investi gate whether Nox-2 and 
gpx-1 ameliorates experimental AECOPD in a murine 
model of the disease.  This will be achieved by using 
mice deficient in these anti-oxidant enzymes and 
pharmacological interventi ons.  The signifi cance of this 
will be that Nox-2 and gpx-1 may be novel targets that 
can be exploited therapeuti cally to treat exacerbati ons 
of COPD.

Skill acquisiti on: In vivo disease models, FACS analysis of 
cell populati ons, quanti tati ve PCR, histology, virus and 
cell culture, ELISA, zymography and Western blotti  ng.

ROLE OF INTERLEUKINͳ17 IN INFLUENZA 
VIRUSͳINDUCED LUNG DISEASE

Infl uenza A virus infecti on has claimed millions of lives 
worldwide and conti nues to impose a major economic 
burden on health care systems. Co-ordinated eff orts 
to control this infection are problematic due to (i) 
resistance to anti -virals, (ii) the requirement for strain-
specifi c vaccinati on and (iii) the ongoing threat of new 
pandemic strains of virus. Thus, new pharmacological 
strategies that ameliorate infl uenza viral lung pathology 
are urgently required. Animal and human studies 
provide compelling evidence that immune cells such 
as macrophages, neutrophils and T lymphocytes, 
which are criti cal for effi  cient viral clearance, initi ate 
and exacerbate lung pathology following infection. 
An understanding of the mechanisms by which the 
various infl ammatory cell types of the immune system 
cause such pathology may reveal novel targets for 
pharmacological modulati on of host immune responses. 
Interleukin-17 (IL-17) is a newly discovered cytokine 
that has rapidly emerged as a major player in lung 
disease.  In this project you will investi gate whether 
IL-17 contributes to influenza virus-induced lung 
infl ammati on and injury.  The signifi cance of this will be 
that IL-17 may be a novel target that can be uti lized for 
control of infl uenza virus-induced lung disease.

Skill acquisiti on: In vivo disease models, FACS analysis of 
cell populati ons, quanti tati ve PCR, histology, virus and 
cell culture, ELISA, zymography and Western blotti  ng.
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CARDIOVASCULAR THERAPEUTICS UNIT PROJECT
Supervisor: A/Prof Christi ne Wright
Email: cewright@unimelb.edu.au
Telephone: 8344 8219
Locati on: Department of Pharmacology
 Cardiovascular Therapeuti cs Unit, 

Level 9 Room N906 Medical Building
Co-Supervisors: A/Prof James Ziogas

Dr Ken Winkel
Dr Paul Soeding

The fo l lowing  pro ject  i s  o f fered  as 
BSc Honours only

A project will be available for a suitable Honours student. 
The Cardiovascular Therapeuti cs Unit has interests in 
cardiovascular and autonomic pharmacology, as well as 
translati on research in the following areas:

• novel angiotensin II receptor antagonists for the 
treatment of vascular disease (in vitro and in vivo 
approaches)

• snake and scorpion venom pharmacology (in 
collaborati on with the Australian Venom Research 
Unit)

• pulmonary hypertension: in vitro pharmacology of 
human and animal ti ssues

• regional cardiovascular eff ects and cardiac toxicity 
of novel therapeuti c agents (e.g. QT prolongati on 
and Torsades de Pointes; in vitro and in vivo 
approaches)

Techniques available in the Unit include:

• analyti cal pharmacology in vitro (e.g. resistance 
blood vessels in myographs; cardiac ti ssues (atria 
and papillary muscle); and assays of sympatheti c 
and vagal neurotransmission)

• haemodynamic measurements in vivo (e.g. blood 
pressure, heart rate, ECG and regional blood fl ows) 
in acute anaesthetised and/or chronic disease 
states such as hypertension

• cardiovascular reflexes in vivo (e.g. cardiac 
baroreceptor refl ex)

• chronic surgical implantati on of fl ow probes and 
catheters

Students with a strong interest in cardiovascular or 
venom pharmacology are encouraged to make contact 
to discuss potenti al projects for the Honours year. A 
project will be designed to suit the techniques in which 
the student is keen to gain skills, depending on current 
areas of pharmacological research in the Unit.
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2012 COURSE OUTLINE

BSC HONOURS

PHRM40002 ADVANCED TOPICS IN PHARMACOLOGY ΈSEMESTER 1Ή 12.5 PTS

Manuscript Evaluati on Examinati on   30% 

Theory Project     70% 

BIOM40001 INTRODUCTION TO BIOMEDICAL RESEARCH ΈSEMESTER 1Ή 12.5 PTS

2 Assignments     50% each 

PHRM40001 + 40006 RESEARCH PROJECT 75 PTS

Oral Research Presentati on I & II    15% 

Literature Review     10% 

Research Thesis      75% 

Note: Aft er each assessment, you will be given a grade on the LMS.

 H1 80% +

 H2A 75-79%

 H2B 70-74%

 H3 65-60%

 F Below 65

MSC (RT)
This is a 2 year degree comprising a 125pts research project and 75 pts of coursework subjects. 

For details of the prerequisites and coursework subjects, see the handbook entry.

MSc RT Handbook is available on the following website: 
htt ps://handbook.unimelb.edu.au/view/2011/R05-RH
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If you wish to be considered for Honours or MSc (RT)
in 2012, and you would like to undertake your project 
and coursework in a MDHS Department or affi  liated 
insti tute, you will need to carry out THE FOLLOWING 
STEPS:

HOW TO APPLY FOR HONOURS:

STEP 1:

Find the project or research area you are interested 
in apply for. This can be done by looking through this 
booklet.

Contact the potenti al supervisor to discuss potenti al 
projects. 

Att end our Student Dinner on 8 September 2011 at 
University House. 

STEP 2

Lodge an online applicati on by Friday 18 November 2011

Applicati ons for Honours are lodged online to MDHS via 
one of the following processes: 

a) Local applicants to apply online via the following 
address:

htt ps://prod.ss.unimelb.edu.au/student/S1/eAppli-
cati ons/eAppLogin.aspx?f=%24S1.EAP.LOGIN.WEB
b)  Internati onal applicants to apply online via the 

following address: 
htt p://www.futurestudents.unimelb.edu.au/admis-
sions/applicati ons/online-applicati on-info
Please note the following:

All non-University of Melbourne applicants - Please 
provide an original or certi fi ed copy of your complete 
offi  cial academic transcript to the MDHS Student Centre 
as part of your applicati on -
htt p://www.sc.mdhs.unimelb.edu.au/contact
Your applicant / student ID must be used for Step 3 
below.

STEP 3

Lodge project preferences in Honours Applicati ons and 
Tracking System (HATS) by Sunday 27 November 2011

Once you have decided on a project(s) and submitt ed 
your applicati on via the method specifi ed in Step 2, you 
will need to lodge your preferences for projects off ered 
within MDHS departments through HATS.

Please note HATS will open mid-September 2011.

If you have lodged your online applicati on for Honours, 
you will receive an email with your HATS password mid-
September so you can lodge your project preferences.

THE KEY DATES ARE:

Sep-Nov 2011:  Contact potenti al supervisors to discuss 
honours projects (Step 1).

18 Nov 2011:  Closing date for Honours applicati on 
(Step 2).

27 Nov 2011:  Closing date for project preference 
submission through HATS (Step 3).

3rd week Dec 2011:  First round of off er lett ers sent by 
mail to students.

4 Jan 2012:  Closing date for acceptance/rejecti on by 
students of First Round off ers.

9 Jan 2012:  Second round of selecti on and mailing of 
off er lett ers begins.

13 Feb 2012:  Honours 2012 begins (check with 
individual Departments/Institutes for specific 
starti ng date and other details.

HOW TO APPLY FOR MSC ΈRTΉ:

STEP 1:

Find the project or research area you are interested 
in apply for. This can be done by looking through this 
booklet or you are welcome to go to our Research Lab 
pages. 

Contact the potenti al supervisor to discuss potenti al 
projects. 

Att end our Student Dinner on 8 September 2011 at 
University House.

STEP 2:

Once you have a potential supervisor and project, 
applicati ons are made through the Melbourne Graduate 
School of Science on the following website:
htt p://graduate.science.unimelb.edu.au/apply.php
The MSc (RT) is a diff erent degree to BSc Honours and 
applicati ons are handled independently. 

Note that MSc students do NOT lodge their project 
preferences through HATS.

HOW TO APPLY
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