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Our faculty 

Australia’s leading pharmacy and pharmaceutical sciences faculty, and one of the world’s best, the 
Faculty of Pharmacy and Pharmaceutical Sciences offers innovative education and delivers high 
impact research. It is Australia's oldest pharmacy school but also the most innovative.  

The Faculty offers research programs in areas involved with the design, development, and evaluation 
and testing of new drugs and drug formulations. Our themes of research are: 

• Medicinal chemistry
• Drug discovery biology
• Drug delivery, disposition and dynamics
• Medicine use and safety (no available projects in 2017)

Research students are supervised by leading international experts in the field, and the research 
conducted by research graduates is highly regarded within Australia and internationally. The faculty 
has established a strong reputation with industry, both nationally and internationally, and acts as a 
resource for industry and research institutes involved in the pharmaceutical and biomedical sciences. 

The Faculty of Pharmacy and Pharmaceutical Sciences is located at 381 Royal Parade, Monash 
University (Parkville Campus) and is home to the Monash Institute of Pharmaceutical Sciences (MIPS) 
and the Centre for Medicine Use and Safety (CMUS). 



4 | P a g e

Faculty Research Office Contact Details 

Location: Building 404, Ground floor, Room G26 

Postal address: Faculty of Pharmacy and Pharmaceutical Sciences 
Research Office 
Monash University [Parkville Campus] 
381 Royal Parade 
PARKVILLE VIC 3052 

Faculty Research Office Contact Details

Contact Name Position Email Telephone 
Dr Karen McConalogue Manager, Research Programs karen.mcconalogue@monash.edu 03 9903 9622 

Ms Karen Drakatos Postgraduate Research Programs 
Administrator 

karen.drakatos@monash.edu 03 9903 9203 

Dr Vanalysa Ly Faculty Research Project Coordinator vanalysa.ly@monash.edu 03 9903 9593 

A/Professor Philip Thompson Associate Dean (Research Training) philip.thompson@monash.edu 03 9903 9672 

Professor Chris Porter Associate Dean (Research) chris.porter@ monash.edu 03 9903 9649 

Honours  Co ordinators

Contact Name Research Area Email Telephone 
Professor Ben Boyd Drug delivery, disposition and dynamics ben.boyd@monash.edu 03 9903 9112 

Dr Betty Exintaris Drug discovery biology betty.exintaris@monash.edu 03 9903 9071 

A/Professor Philip Thompson Medicinal chemistry philip.thompson@monash.edu 03 9903 9672 

A/Professor Simon Bell Centre for medicine use and safety simon.bell2@monash.edu 03 9903 9533 

Dr Sab Ventura sab.ventura@monash.edu 03 9903 9566 

mailto:karen.mcconalogue@monash.edu
mailto:karen.drakatos@monash.edu
mailto:vanalysa.ly@monash.edu
mailto:philip.thompson@monash.edu
mailto:chris.porter@%20monash.edu
mailto:ben.boyd@monash.edu
mailto:betty.exintaris@monash.edu
mailto:philip.thompson@monash.edu
mailto:simon.bell2@monash.edu
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Research areas 

Our world-class research is undertaken within the Monash Institute of Pharmaceutical Sciences 
(MIPS) and Centre for Medicine use and Safety (CMUS). We have expertise and infrastructure to 
support research in the following areas:  

Drug delivery, disposition and dynamics (D4) 

The D4 research teams within the Monash Institute of Pharmaceutical Sciences (MIPS) are designing 
and developing the next generation of drug delivery systems and anti-infective agents to enhance 
medicine effectiveness and patient treatment.  

http://www.monash.edu.au/pharm/research/areas/drug-delivery/ 

Drug discovery biology (DDB) 

The DDB research teams within the Monash Institute of Pharmaceutical Sciences (MIPS) comprise a 
critical mass of scientists with broad expertise in receptor-molecular and cellular biology, whole-animal 
studies and translational discovery research.  

http://www.monash.edu.au/pharm/research/areas/drug-discovery/ 

Medicinal chemistry

The Medicinal Chemistry research teams within the Monash Institute of Pharmaceutical Sciences 
(MIPS) focus on drug discovery—applying chemical principles and techniques to discover and 
develop compounds to prevent, treat or cure disease.  

http://www.monash.edu.au/pharm/research/areas/medicinal-chemistry/ 

Centre for medicine use and safety  

The Centre for Medicine Use and Safety conducts multidisciplinary research into preventive, acute and 
chronic care, optimising medication management and patient safety.  

http://www.monash.edu/pharm/research/areas/medicine-safety/about 

http://www.monash.edu.au/pharm/research/centres-institutes/pharmaceutical-sciences/
http://www.monash.edu.au/pharm/research/areas/drug-delivery/
http://www.monash.edu/pharm/research/centres-institutes
http://www.monash.edu.au/pharm/research/areas/drug-discovery/
http://www.monash.edu/pharm/research/centres-institutes/pharmaceutical-sciences/index.html
http://www.monash.edu.au/pharm/research/areas/medicinal-chemistry/
http://www.monash.edu.au/pharm/research/centres-institutes/pharmaceutical-sciences
http://www.monash.edu.au/pharm/research/centres-institutes/pharmaceutical-sciences
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Course Information 

Course Title and course code: 

Bachelor of Pharmaceutical Science (Honours) P3701 
Bachelor of Pharmaceutical Science Advanced (Honours) P3002 

Structure 
This course consists of a combination of coursework and research. In the coursework component you 
will develop advanced theoretical and/or technical knowledge of the area of research focus within 
Pharmaceutical Science, that is, medicinal chemistry, drug discovery biology, formulation science and 
medicine use and safety. In the research component you will develop research methodologies 
appropriate to your focus and plan and execute a research project under the guidance of at least one 
academic supervisor.   

Requirements 
This course comprises 48 points including Research (36 points) and Coursework (12 points). 

Medicinal chemistry 
• PSC4112 Research in medicinal chemistry (36 points)
• PSC4111 Advanced medicinal chemistry (12 points)

Drug delivery, dynamics and disposition 
• PSC4212 Research in formulation science (36 points)
• PSC4211 Advanced formulation science (12 points)

Drug discovery biology 
• PSC4312 Research in drug discovery biology (36 points)
• PSC4311 Advanced drug discovery biology (12 points)

Medicine use and safety 
• PSC4412 Research in medicine use and safety (36 points)
• PSC4411 Advanced medicine use and safety (12 points)

Course outcomes  

Upon successful completion of this course it is expected that you will be able to: 
• work independently to undertake a scientific literature review and work collaboratively to

design, develop and implement a research project 
• collect, organise, manipulate, analyse and interpret data meaningfully using experimental and

computational approaches 
• develop, apply, integrate and generate knowledge in professional contexts to analyse

challenges and to develop effective solutions 
• demonstrate technical competence to use analytical instrumentation, conduct experimental

procedures and methodologies in laboratory based disciplines 
• communicate ideas and results effectively to diverse audiences and in a variety of formats.

Progression to further studies 
Satisfactory completion of this course may provide credit toward a Monash Masters by coursework 
degree and provides the preparation necessary to undertake a Masters by research degree or a 
Doctorate (PhD) degree although admission depends upon results. 

Degree awarded 

Bachelor of Pharmaceutical Science (Honours) or Bachelor of Pharmaceutical Science 
Advanced (Honours).



7 | P a g e

Australian Higher Education Graduation Statement (AHEGS) 

The Bachelor of Pharmaceutical Science (Honours) and The Bachelor of Pharmaceutical Science 
Advanced (Honours) are undergraduate awards. The course is taught in English. Students who have 
completed the course have demonstrated advanced theoretical knowledge and techniques in an area 
of Pharmaceutical Science and relevant research skills including the capacity to undertake an 
independent research project and to communicate their findings to a high standard. The course takes 
one year of full-time study and comprises a fourth year of study following the completion of the normal 
requirements of the Bachelor of Pharmaceutical Science pass degree or equivalent. The Bachelor of 
Pharmaceutical Science (Honours) is a level 8 Australian Qualifications Framework (AQF) 
qualification. 
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What do our Honours students say? 

Meet Isaiah Abad 
Why did you choose the Faculty of Pharmacy and Pharmaceutical 
Sciences, Monash University for your honours year? 

I chose to apply for the Bachelor of Pharmaceutical Sciences Advanced 
(Honours) program which automatically gains me entry into the 1 year research 
program if I maintain a grade of 70%.  I wouldn't have chosen any other place 
than the Faculty of Pharmacy and Pharmaceutical Science. As a 
Pharmaceutical Science undergraduate, I have seen the faculty interweave their 
current research projects into teaching since the beginning. They have also 
exposed their students to high order critical thinking skills alongside problem-
solving skills that are required in research and academia. 

What do you see as the benefits of doing honours here? 

The main benefits are that there are so many experienced researchers here that are willing to help 
because they want you to do well. The cohort is also smaller, so that means that it's easy to stick out 
and shine, as well as build very good connections for future career references. My experience in MIPS 
is that they also try to expose you to many other experimental methods as possible to build up your 
professional practice skills. 

Have there been any highlights? 

One of the biggest highlights is asking questions in a student symposium. Having the courage to ask 
a question in a faculty-wide symposium- and having others affirm my question gave me a confidence 
boost I didn't know that I needed. 

What is the subject of your honours research or what is your project? 

Currently, patients of Alports Syndrome (AS), a genetically inherited chronic kidney disease, are being 
pharmacologically treated with Losartan and Enalapril, or with invasive procedures related to chronic 
diseases. Although Losartan (an angiotensin II blocker) is prescribed to reduce blood pressure and 
alleviate the disease, it is also able to reduce symptoms of disease through an unknown mechanism. 
My project will investigate the effect of Losartan and angiotensin signalling on in vitro models of normal 
and diseased kidney podocyte cells. 

What does a typical working day involve? 

Most of the in vitro models usually require maintenance. If not, most of my days consist of calcium 
imaging and data analysis. 

What are you hoping to do after your honours research year? 

Downstream, I would love to contribute to academic research in the future, with plans to lecture in a 
university and present to mature audiences in conferences. 
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What do our Honours students say? 

Meet Dimuthu Wickramasinghe 
Why did you choose the Faculty of Pharmacy and Pharmaceutical 
Sciences, Monash University for your honours year? 

I completed my undergraduate at the Faculty of Pharmacy and Pharmaceutical 
Science, Monash University. After completing my undergraduate degree, I was 
interested in a research based career, rather than an industry based one, so 
the logical choice for me to pursue this option was to begin my postgraduate 
research at the same faculty. Completing my Honours degree is a stepping 
stone towards my goal. The next step is for me to start my PhD, pending my 
results from this year. 

What do you see as the benefits of doing honours here? 

It gives you an insight for what research life is like, if you're having difficulties deciding what kind of 
career you want to have, I'd recommend doing an honours year in order to make a more informed 
decision.  

Have there been any highlights? 

In my honours project, my samples were tested via small angle x-ray scattering (SAXS), and in order 
to do so, I travelled to the Australian synchrotron and spent a couple of days in order to gather data, 
by blasting it with an x-ray beam. 

What is the subject of your honours research or what is your project? 

My project involves developing a stimuli responsive drug delivery system. It's had several changes 
throughout the year, but ideally, using an external stimulus (near infrared light), you can produce 
physical changes within the drug carrier to prompt drug release. 

What does a typical working day involve? 

It depends what I intend to cover in a week, but last week I needed to prepare a large amount of 
samples before beam time, so the entirety of my days involved weighing, transferring, pipetting and 
vortexing my samples (with lunch in between). 

What are you hoping to do after your honours research year? 

I hope to do a PhD with my supervisor next year, with a similar project, although I haven’t figured out 
all the details just yet. 
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What projects are available in 2017? 

Please see the list of available student project for 2017. Potential students must contact supervisors 
direct to discuss research questions. Projects can be found on this webpage: 
http://www.monash.edu/pharm/future/courses/research 

The Honours projects currently available within the Monash Institute of Pharmaceutical Sciences 
(MIPS) are listed by theme.  

Monash Institute of Pharmaceutical Sciences (MIPS) 

o Education focused projects
o Medicinal chemistry
o Drug delivery, disposition and dynamics
o Drug discovery biology

Centre for Medicine Use and Safety (CMUS) 

o No available projects in 2017, however if there is a topic you’re interested in, please contact
A/Professor Simon Bell (simon.bell2@monash.edu)

Please note: On each project list, you can click on the supervisor's name to access their research 
profile and if you click on the project title this will take you to the full project description.

http://www.wehi.edu.au/research-project/student-research-projects
http://www.monash.edu/pharm/future/courses/research
http://www.pharm.monash.edu.au/research/mips/index.html
http://www.pharm.monash.edu.au/research/mips/index.html
http://www.pharm.monash.edu.au/research/mips/index.html
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Anti-infective agents 
Supervisors Project title 
Dr Cornelia Landersdorfer Targeting resistant bacterial 'superbugs' by innovative antibiotic 

combinations 
Dr Darren Creek Discovery of new drug targets in tropical parasites 
Nanomedicine
Supervisors Project title 
Professor Ben Boyd Creating new sensor surfaces for studying membrane proteins by SPR 
Dr Angus Johnston Engineering nanoparticles for improved vaccine delivery 
Dr Angus Johnston 
Dr Angus Johnston 

Engineering proteins to control drug delivery 

Dr Kristian Kempe Drug delivery to the brain: interaction of the blood-brain barrier with 
'smart' nanoparticles 

Professor Sebastien Perrier Cyclic peptides nanotubes (CPNT) for gene delivery 

Cell and Molecular Biology
Supervisors Project title 
Dr Joseph Nicolazzo Reversal of blood-brain barrier dysfunction for the treatment of 

Alzheimer's disease 

Understanding the cellular interactions of nanoparticle drug carriers 

http://monash.edu/research/explore/en/persons/cornelia-landersdorfer(85aa2e32-0642-47f4-a82f-493d85d2ddb8)/publications.html
http://monash.edu/research/explore/en/persons/darren-creek(eb6bcc71-7048-43bd-ac22-182dbc84691c).html
http://monash.edu/research/explore/en/persons/benjamin-boyd(9a3cc9fb-b57a-49b6-bd5d-3d33d1b62101).html
http://monash.edu/research/explore/en/persons/angus-johnston(78bb1d59-56ae-4f63-9d1a-5addfff53fdc).html
http://monash.edu/research/explore/en/persons/kristian-kempe(c42153ad-07da-4c36-9b24-3c8542e2267f)/publications.html
http://monash.edu/research/explore/en/persons/sebastien-perrier(2cd0d58a-476f-473c-8af3-6b69e506547c).html
http://monash.edu/research/explore/en/persons/joseph-nicolazzo(31475d1e-4ffb-443f-8335-8b1980c3a3fd).html
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Drug delivery, disposition and dynamics 

Project Title Targeting resistant bacterial 'superbugs' by innovative antibiotic 
combinations 

Main Supervisor Dr Cornelia Landersdorfer 
Email cornelia.landersdorfer@monash.edu 
Other Supervisors Dr Phillip Bergen 
Outline of Project Antibiotics were once 'Magic Bullets' that transformed modern 

medicine and saved millions of lives. However, nowadays 
bacterial 'superbugs' resistant to all or most antibiotics when 
administered as monotherapy present one of the three most 
serious threats to human health. This global health crisis is 
exacerbated by a lack of new antibiotics in the development 
pipeline. Consequently, we are at risk of reverting to the pre-
antibiotic era where people died from common infections. Given 
the dire shortage of new antibiotics, mechanistically-informed, 
rationally optimised antibiotic combination regimens represent one 
way to combat the ever growing multidrug-resistant bacteria. 

This project will identify and systematically optimise novel 
antibiotic combination dosing strategies that kill 'superbugs' and 
minimise the emergence of resistance. It will include an innovative 
combination of established and cutting-edge experimental 
methods to evaluate antibiotic combinations and elucidate the 
mechanisms of synergistic killing and resistance prevention. 

Our dynamic laboratory employs gold-standard dynamic in vitro 
infection models to simulate the time-course of antibiotic 
concentrations in patients. We utilise mechanism-based 
mathematical models to rationally translate the results from these 
in vitro models into safe and effective antibiotic combination 
dosage regimens to ultimately benefit patients. We are part of an 
international research network and can offer a wide range of 
innovative projects utilising latest approaches to combat resistant 
bacterial 'superbugs' for one or multiple students. 
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Drug delivery, disposition and dynamics  

 
Project Title Discovery of new drug targets in tropical parasites 
Main Supervisor Dr Darren Creek 
Email darren.creek@monash.edu 
Other Supervisors Anubhav Srivastava, Ghizal Siddiqui, Dr David Shackleford 
Outline of Project Malaria and Sleeping sickness (Human African trypanosomiasis) 

are tropical diseases of developing countries that are caused by 
protozoan parasites. The infections are transmitted by fly or 
mosquito vectors, and are fatal if untreated. Current treatment 
options are unsatisfactory due to toxicity, emerging resistance and 
impractical administration requirements in resource-poor tropical 
countries. There is a pressing need to discover new drug targets 
to facilitate the development of new medicines for malaria and 
HAT. Protozoan parasites possess many unique genes and 
metabolic pathways that enable the parasite to survive in the 
diverse nutritional environments of the insect vector and the 
mammalian host.  The aim of this project is to discover unique 
aspects of parasite and host metabolism that will enable discovery 
of new and safer drugs.  

This project will utilise advanced LC-MS based metabolomics 
technologies in combination with bioinformatics and biochemical 
studies to elucidate interactions between antiparasitic compounds 
and metabolic pathways. The specific aims of this project are: 1) 
to identify novel roles for genes of unknown function, 2) to 
characterise novel metabolites and determine metabolic pathways 
responsible for their production, and 3) to identify drug targets for 
novel antiparasitic compounds. 
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Drug delivery, disposition and dynamics  
 

Project Title Engineering Nanoparticles for Improved Vaccine Delivery 
Main Supervisor Dr Angus Johnston 
Email angus.johnston@monash.edu 
Other Supervisors  
Outline of Project In recent years there has been significant advances in vaccine 

technology to treat diseases such as HIV, flu and even cancer. 
However, a number of these new vaccines are limited in their in 
vivo activity as they degraded too readily by the body. 
Encapsulating the vaccine in nanoparticles protects the vaccine 
from degradation and can target it to specific immune cells. 

We have developed a new self-assembling polymer system which 
allows us to control the size and degradability by altering the 
composition of the particles. In this project, you will investigate the 
formulation of particles by varying the molecular weight of 
polymers used, and load a model vaccine into the carrier. 

This project will involve some basic polymer synthesis, as well as 
materials characterisation by DLS, electron microscopy, and high-
resolution fluorescence microscopy. Interactions of the particles 
with cells will also be investigated using live cell microscopy. 

Please contact me for more details about the project 
(angus.johnston@monash.edu) 
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Drug delivery, disposition and dynamics  
 

Project Title Engineering proteins to control drug delivery 
Main Supervisor Dr Angus Johnston 
Email angus.johnston@monash.edu 
Other Supervisors  
Outline of Project The location of a drug inside a cell plays a critical role in it's 

therapeutic activity. Cellular trafficking involves a complex array of 
signaling pathways that need to be harnessed to deliver the drug 
where it is most active. In this project we will develop proteins that 
can chaperone drugs, nanoparticles and other proteins to specific 
areas inside the cell. 

This project will use molecular cloning techniques to synthesize 
proteins that can control where drugs are trafficked inside a cell. 
The project will involve protein purification, high-resolution 
fluorescence microscopy, live cell imaging. 

Please contact me for more details about the project 
(angus.johnston@monash.edu) 
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Drug delivery, disposition and dynamics  
 

Project Title Understanding the Cellular Interactions of Nanoparticle Drug 
Carriers 

Main Supervisor Dr Angus Johnston 
Email angus.johnston@monash.edu 
Other Supervisors  
Outline of Project Nanoengineered drug carriers have the potential to revolutionise 

the treatment of a range of diseases. These nanoparticles work by 
delivering drugs specifically to the cells in the body where they 
have a therapeutic effect, thus limiting harmful side effects and 
maximising the activity of the drug. For maximum therapeutic 
efficiency, drugs not only need to be delivered to the right cells, 
but to the specific compartments within these cells where the drug 
is active. 

The aim of this project will be to understand the mechanisms of 
nanoparticle trafficking in cells using a combination of high-
resolution fluorescence microscopy, live cell imaging and 
functional fluorescence assays. You will also work on 
functionalising nanoparticles to control their trafficking and 
localization within the cell. 

Please contact me for more details about the project 
(angus.johnston@monash.edu) 
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Drug delivery, disposition and dynamics  
 

Project Title Drug delivery to the brain: interaction of the blood-brain barrier with 
'smart' nanoparticles 

Main Supervisor Dr Kristian Kempe 
Email kristian.kempe@monash.edu 
Other Supervisors Professor Thomas P. Davis, Dr Joseph Nicolazzo, and other 

selected depending on project 
Outline of Project Nanotechnology innovations have paved the way to novel 

therapeutic and diagnostic agents/carriers and tools in 
pharmaceutical and biomedical research. A challenging area of 
research, however, remains the treatment of central nervous 
system (CNS) disorders. Drugs for treatment of CNS disorders 
have to enter the brain in order to show a therapeutic effect, which 
can be accomplished by invasive and non-invasive methods. In 
the latter case, the compound has to be able to cross the blood-
brain barrier (BBB), an obstacle which limits the application of 
numerous treatments. To overcome this issue, (polymeric) 
nanomaterial-mediated CNS delivery has been proven to be a 
suitable strategy. Careful design of drugs and carriers is a 
prerequisite for the development of novel therapeutic methods and 
the successful treatment of, for example neurodegenerative 
diseases. 
 
The ultimate aim of this project is the design of ‘smart’ 
nanomaterials, in particular nanoparticles which have the potential 
to interact with and/or cross the BBB for the treatment of 
Alzheimer’s disease or multiple sclerosis. In this context, a number 
of projects are available for highly motivated students with an 
interest in interdisciplinary research. All projects will allow the 
students to gain a diverse set of skills in the areas of polymer 
synthesis, material testing, particle formulations, BBB cell cultures, 
cell imaging etc. The projects can be tailored to the specific 
interests of the students. Funding for the continuation into a PhD 
is available. The involvement of the team in the Monash-Warwick 
alliance and the ARC Centre of Excellence in Convergent Bio-
Nano Science & Technology provides further opportunities for high 
achieving students. 
 

 

If you are interested in joining us just drop by or send us an email: 
kristian.kempe@monash.edu. 
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Drug delivery, disposition and dynamics  

 
Project Title Cyclic peptides nanotubes (CPNT) for gene delivery 
Main Supervisor Sebastien Perrier 
Email sebastien.perrier@monash.edu 
Other Supervisors Joaquin Sanchis Martinez 
Outline of Project We have developed a new range of nanomaterials, based on the 

self-assembly of cyclic peptides into nanotubular structures, with 
great potential for gene delivery. Cyclic peptide nanotubes (CPNT) 
can penetrate lipid membranes and create a pore in the bilayer for 
direct injection. This unique way of interaction makes them 
excellent candidates to beat the current transfecting agents in 
gene therapy applications. 

This Honours project will focus on the synthesis of a library of 
siRNA-CPNT polyplexes with novel architectures, quantify their 
efficiency in gene transfection and establish the mechanism of 
endosomal escape of the aggregates. The project will evolve into 
applying this system to the repression of certain important genes 
in mammalian cell line models.  

 

 

Relevant publications: 
Understanding gene delivery: Pouton et al., Curr. Opin. 
Biotechnol., 2010, 21, 627  
Peptide Nanotubes and its properties:  Perrier at al., Chem Soc 
Rev. 2012, 41, 6023-41 
Pore formation with nanotubes: Perrier et al., Nat. Commun., 
2013, 4:2780 
 
contact: 
sebastien.perrier@monash.edu, joaquin.sanchis@monash.edu 
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Drug delivery, disposition and dynamics  
 

Project Title Reversal of blood-brain barrier dysfunction for the treatment of 
Alzheimer's disease 

Main Supervisor Dr Joseph Nicolazzo 
Email joseph.nicolazzo@monash.edu 
Other Supervisors Professor Chris Porter, Dr Jennifer Short 
Outline of Project Alzheimer’ disease (AD) is the leading cause of dementia with up 

to 1 diagnosis being predicted every 30 seconds by 2050. Despite 
this, a cure for this disorder is currently unavailable. It is suggested 
that aberrant brain parenchymal accumulation of the extracellular 
protein β-amyloid (Aβ) mediates the neuronal toxicity associated 
with AD, and this accumulation has been more recently 
demonstrated to be due to faulty clearance of Aβ from the brain 
parenchyma into the bloodstream across the blood-brain barrier 
(BBB). Our laboratory focusses on the mechanisms responsible 
for the faulty BBB clearance of Aβ, the transporters which are 
responsible for this faulty clearance, and approaches that can be 
exploited to enhance BBB transporter function assessed by in vitro 
and in vivo methods.  
 
The available projects have the potential to lead to the 
development of novel therapeutic avenues for the treatment of this 
debilitating neurodegenerative disorder. 
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Drug delivery, disposition and dynamics  
 

Project Title Creating new sensor surfaces for studying membrane proteins by 
SPR 

Main Supervisor Professor Ben Boyd 
Email ben.boyd@monash.edu 
Other Supervisors Professor Martin Scanlon, Dr. Stephen Headey, Dr. David Thal 
Outline of Project Approximately 50% of all drug targets are integral membrane 

proteins. However biophysical techniques to study isolated 
membrane proteins are only recently being developed and 
success has been limited to a select few targets. We aim to create 
broadly applicable methods for studying membrane proteins 
interactions using Surface Plasmon Resonance (SPR) that will 
assist in drug discovery. SPR is a powerful method for 
biomolecular interaction analysis, but requires proteins to be 
captured onto biosensor surfaces before measurements can be 
made. SPR biosensors must be stable under the flow-through 
microfluidic detector system, and present the membrane protein in 
a stable, native configuration.  

The student will work with the supervisors to create new surface 
types, anticipated to greatly enhance the SPR signal to enable 
binding detection of small drug-like molecules to the target protein. 
The student will modify the SPR surfaces containing membrane 
proteins and test their suitability for studying protein-protein and 
protein-drug interactions. In addition to SPR, techniques including 
cryoFESEM, Raman microscopy, XPS and small angle X-ray 
scattering will be used to confirm the correct functionalization of 
the surface. 

**D4, MedChem and DDB joint project across all three themes 
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Supervisors Project title 
Professor Arthur Christopoulos Novel avenues of drug discovery targeting neuropsychiatric, 

cardiovascular and metabolic disease 
Dr Celine Valant Allosteric modulation of muscarinic acetylcholine receptors 

(mAChRs) in physiopathology. 
Dr Dana Hutchinson Targeting GPCRs for the treatment of metabolic disease 
Dr Daniel Poole TRPV4-dependent regulation of macrophage function in colitis 
Darren Riddy Orphan g protein-coupled receptors as novel targets for the 

treatment of metabolic disorders 
Dr Denise Wootten Understanding allosteric modulation and biased signalling at 

the glucagon-like peptide-1 receptor 
Dr Greg Stewart Orphan g protein-coupled receptors of the striatum - targets for 

schizophrenia 
A/Professor Helen Irving Delving into inflammatory signal pathways 
Dr John Haynes 

Investigating the effects of tumor necrosis factor on cell 
function & viability in Parkinson's disease using pluripotent 
stem cell-derived midbrain dopaminergic neurons 

Disease modelling using stem cells 

Dr Karen Gregory 
Dr Katie Leach 

Allosteric modulation of Class C GPCRs for CNS and 
metabolic disorders 

Dr Laura Edgington-Mitchell Profiling protease function during inflammatory diseases 
Dr Lauren May 
A/Professor Paul White 

Advancing new paradigms of adenosine receptor 
pharmacology for the treatment of ischemic heart disease 

Professor Patrick Sexton Understanding the structural basis of Class B GPCR function 
Dr Sab Ventura Male contraception through pharmacological blockade of 

alpha1A-adrenoceptors and P2X1-purinoceptors 

Dr John Haynes 

http://monash.edu/research/explore/en/persons/arthur-christopoulos(19748451-cd12-4edf-aa78-f3430840a458).html
http://monash.edu/research/explore/en/persons/celine-valant(b2121720-06a3-4dbf-804a-0e17ead71b62).html
http://monash.edu/research/explore/en/persons/dana-hutchinson(b2346f07-1011-448b-a237-380b58d8b4f9).html
http://monash.edu/research/explore/en/persons/daniel-poole(648e2096-d584-41ff-bb86-a94a5bdf7178).html
http://monash.edu/research/explore/en/persons/darren-riddy(da4fd428-4587-4800-8005-f6b327101ab8).html
http://monash.edu/research/explore/en/persons/denise-wootten(c024ebf3-cc3b-4c2e-9c5f-3ea12c885a5e).html
http://monash.edu/research/explore/en/persons/gregory-stewart(ea9c090a-6142-4e77-bbba-8ab36c544dd4).html
http://monash.edu/research/explore/en/persons/helen-irving(0903e5f7-aefc-41d6-9922-ba50301ca782).html
http://monash.edu/research/explore/en/persons/john-haynes(e8cc6a37-7b27-4d99-adb2-9e4165357de1).html
http://monash.edu/research/explore/en/persons/karen-gregory(a100b1ae-6af1-4233-836f-969e388e0204).html
http://monash.edu/research/explore/en/persons/katie-leach(fdcc132a-4c7e-41e6-8259-4418750e156f).html
http://monash.edu/research/explore/en/persons/laura-edgingtonmitchell(5fa089a4-e3ff-4792-a1e9-e8a06edb8203).html
http://monash.edu/research/explore/en/persons/lauren-may(af3720b0-da71-4446-9ce1-02f9e5f53585).html
http://monash.edu/research/explore/en/persons/paul-white(f5d6d4c4-eee7-49e5-bc1a-82236cd6b00e).html
http://monash.edu/research/explore/en/persons/patrick-sexton(aec1f9df-5ac4-4028-9fa0-85a69c46837f).html
http://monash.edu/research/explore/en/persons/sabatino-ventura(f702e818-4b18-4f36-8580-fd5c63f27dd5).html
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Project Title Novel avenues of drug discovery targeting neuropsychiatric, 
cardiovascular and metabolic disease 

Main Supervisor Professor Arthur Christopoulos 
Email arthur.christopoulos@monash.edu 
Other Supervisors Dr Chris Langmead, Dr Celine Valant, Dr Emma van der Westhuizen, 

Dr David Thal, Dr Chris Choy 
Outline of Project G protein-coupled receptors (GPCRs) represent the largest class of 

medicinal targets. We have developed new approaches for targeting 
GPCRs using small molecule “allosteric” drugs that bind at spatially 
distinct sites from those used by the receptor’s natural neurotransmitters 
and hormones. We apply molecular pharmacology, structural & 
computational biology, medicinal chemistry and in vivo animal models 
to understand how allosteric drugs can be translated into medicines for 
multiple disease states. Our projects cross academic and industry 
boundaries: 

     A) STRUCTURAL BASIS OF ALLOSTERIC DRUG ACTION 

We are internationally recognized for applying structural biology to 
understand the molecular basis of allosteric modulation, and are solving 
high-resolution GPCR structures to facilitate design of new drugs. We 
also apply mutagenesis and biophysical methods to yield 
unprecedented insights into GPCR targets of high therapeutic value in 
schizophrenia, dementia, reward & addiction, pain, cardiovascular 
dysfunction and metabolic disease. 

     B) CHEMICAL BIOLOGY APPROACHES FOR TARGETING 
GPCRs 

These projects involve innovative applications of small molecules, 
cellular bioassays and imaging to yield new insights into biological 
processes. Applications include the use of fluorescent, irreversible-
binding, allosteric and/or hybrid (multi-pharmacophore) molecules to 
interrogate or promote new cellular processes that can prove 
therapeutically useful while minimizing side effects.  

     C) MODELS OF NEUROPSYCHIATRIC DISEASE 

Mental illness remains a leading cause of disability burden in Australia 
and worldwide. We have established a range of animal models of 
behavior that are being used to validate the potential for allosteric GPCR 
drugs to impact positively on a range of neuropsychiatric disorders, in 
particular schizophrenia and Alzheimer's disease. 
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Project Title Allosteric modulation of muscarinic acetylcholine receptors (mAChRs) in 
physiopathology. 

Main Supervisor Dr Celine Valant 
Email celine.valant@monash.edu 
Other Supervisors Professor Arthur Christopoulos 
Outline of Project The muscarinic acetylcholine receptors (mAChRs) are involved in most of the 

major debilitating disorders, peripherally such as asthma, heart diseases, but 
also centrally such as Alzheimer’s, Parkinson’s and Schizophrenia. Despite 
their critical physiopathological importance, much remains to be learned about 
the regulation of these receptors by small, drug-like, molecules. To date, the 
key outcome of our research is the topographical and pharmacological 
characterisation of secondary, allosteric binding pockets at mAChRs, a 
prototypical family A G protein-coupled receptor (GPCR). Our hypothesis is 
that these allosteric sites may represent an untapped avenue for more 
selective GPCR signalling than is currently attainable via the traditional 
orthosteric binding site. We are focusing on two main fronts: (1) the generation 
of synthetic allosteric ligands to elucidate their modes and mechanisms of 
binding to mAChR, whereby using medicinal chemistry we are generating 
novel allosteric tools that are pharmacologically assessed in both recombinant 
and native systems, and (2) the existence of putative endogenous allosteric 
ligands and their implication in life-threatening diseases, including asthma, or 
myocarditis. 
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Project Title Targeting GPCRs for the treatment of metabolic disease 
Main Supervisor Dr Dana Hutchinson 
Email dana.Hutchinson@monash.edu 
Other Supervisors Dr Masaaki Sato, Dr Bronwyn Evans, Dr Denise Wootten, Dr Lauren 

May, Professor Patrick Sexton 
Outline of Project The high prevalence of obesity and Type 2 diabetes worldwide has 

prompted substantial research on processes of energy utilisation and 
storage in several key metabolic organs/tissues including adipose 
tissue, cardiomyocytes and skeletal muscle. In Australia the incidence 
of Type 2 diabetes increased to 2.7 million in 2012. Diabetes is 
characterised by defects in the action of insulin in peripheral tissues 
and/or defects in pancreatic insulin secretion. Obesity has been 
implicated in additional diseases including inflammation, cardiovascular 
disease, cancer and arthritis. Increased physical activity and reduced 
intake of energy-rich foods often have limited long-term success, 
highlighting the need for pharmacological approaches to weight loss 
and glucose homeostasis. 

G protein-coupled receptors (GPCRs) represent attractive targets for 
the treatment of metabolic disease as they can elicit beneficial metabolic 
responses without interacting with the impaired insulin-stimulated 
signalling pathway. 

Projects available include - 

1. Mechanisms of GPCR-mediated glucose uptake in skeletal muscle 
and fat cells 

2. Role of mTOR complex 2 in glucose uptake and utilisation 

3. The role of inflammation in adipocyte function 

4. Recruitment and activation of inducible brown adipocytes 

We have state of the art facilities for primary cell culture, highthroughput 
cell-based assays, molecular biology including recombinant DNA and 
qPCR, confocal microscopy, measurement of cellular respiration and 
glycolysis, and in vivo studies using mouse and rat models of obesity 
and Type 2 diabetes. 
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Project Title TRPV4-dependent regulation of macrophage function in colitis 
Main Supervisor Dr Daniel Poole 
Email daniel.poole@monash.edu 
Other Supervisors Dr Nicholas Veldhuis, Dr Laura Edgington-Mitchell 
Outline of Project Inflammatory Bowel Disease (IBD) is a common and debilitating 

gastrointestinal disease with increasing prevalence. IBD, encompassing 
both ulcerative colitis (UC) and Crohn’s disease (CD), affects 1 in 250 
Australians. At present, the etiology of these chronic relapsing disorders 
is unknown. Therapeutic strategies to treat IBD are suboptimal and 
continuous treatment is required to prevent symptom recurrence. This 
highlights the need for greater understanding of the underlying 
pathophysiology and for identification of novel strategies for IBD 
management.  

The non-selective cation channel TRPV4 is activated by mechanical 
stimulation and shear stress, by polyunsaturated fatty acids and through 
interaction with GPCRs. TRPV4 has been implicated in the 
development of experimental colitis through neurogenic and epithelial-
mediated mechanisms. We have recently demonstrated functional 
expression of TRPV4 by a range of macrophage subsets associated 
with colitis. Macrophages are major contributors to the pathophysiology 
of IBD. Moreover, there is emerging evidence for their roles in colonic 
motility and neuroimmune interaction. We hypothesise that TRPV4 is 
an integral mediator of macrophage function in the intestine, with key 
roles in the development of colitis. 

This project will examine: 

1) The TRPV4-dependent regulation of cytokine production and release 
by macrophages 

2) The TRPV4-dependent alteration of macrophage morphology 

3) Changes in TRPV4 function and expression by macrophages during 
colitis 

4) GPCR-TRP interactions in macrophage function 

Key Methods: 

Macrophage isolation and culture, Microscopy, Ca2+ imaging, ELISA, 
mouse models of colitis 
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Project Title Orphan G protein-coupled receptors as novel targets for the treatment of 
metabolic disorders 

Main Supervisor Darren Riddy 
Email Darren.riddy@monash.edu 
Other Supervisors Dr Christopher Langmead, Dr Natalie Diepenhorst 
Outline of Project At present over 500 million people suffer from metabolic disorders, including 

type 2 diabetes mellitus (T2DM), obesity, non-alcoholic fatty liver disease 
(NAFLD), and diabetic nephropathy. According to the World Health 
Organization (WHO) this number is projected to rise year on year, with a 
significant increase already being observed in adolescents. In addition to 
these primary conditions, multiple complications can arise during the 
progression of the disease if left untreated, including coronary and 
peripheral arterial disease, and stroke, diseases which specifically affect the 
large blood vessels of the body (macrovascular). 

Knockout mouse studies and gene array data have implicated numerous 
orphan G protein-coupled receptors (GPCRs) - receptors where their 
endogenous ligand has yet to be identified - in these diseases. However, 
limited information is known about the function or signalling of these GPCRs 
and their druggability. This project will utilise reporter gene assays to 
determine the G protein-coupling of these receptors. Based on these 
findings, signalling assays will be developed enabling the profiling, 
characterisation and identification of novel molecules. Understanding the 
pharmacology and identification of potential compounds will allow greater 
understanding of the biology of these orphan receptors as potential drug 
targets in metabolic diseases. 
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Project Title Understanding allosteric modulation and biased signalling at the 
glucagon-like peptide-1 receptor 

Main Supervisor Dr Denise Wootten 
Email Denise.wootten@monash.edu 
Other Supervisors Professor Patrick Sexton 
Outline of Project The glucagon-like peptide-1 receptor (GLP1R) is a Class B G 

protein-coupled receptor (GPCR) that, upon activation, elicits a 
broad range of complementary effects which are of potential 
therapeutic benefit in type 2 diabetes. Two major recent 
developments in GPCR research are (i) activation by different 
ligands can give rise to distinct signalling profiles (biased 
signalling) and (ii) some ligands can bind to distinct sites on the 
receptor to that of the endogenous ligand and either directly 
activate the receptor and/or modulates the signalling profile of the 
endogenous ligand (allosteric modulation). These phenomenon 
hold great promise for successful drug development by sculpting 
physiological responses, however a critical knowledge gap is a 
detailed understanding of the signalling pathways that lead to 
beneficial effects over detrimental effects and the relative 
importance of different signalling intermediates in exerting these 
effects. 
 
We offer a range of projects studying the molecular basis and the 
physiological consequences of biased signalling and allosteric 
modulation at the GLP1R. These include receptor mutagenesis, 
molecular modelling and profiling of ligands (including SAR 
elaborations) across a wide range of cellular endpoints (signalling, 
(ie cAMP, calcium, ERK phosphorylation etc), receptor trafficking 
and regulation, cell proliferation and apoptosis, gene regulation, 
etc) in both recombinant and native cellular expression systems. 
Translation of key mechanistic findings also requires 
understanding of these paradigms in model systems of physiology 
and disease. We also offer projects examining wild-type and 
transgenic mice to understand the impact GLP1R-mediated signal 
bias and allosteric modulation on insulin secretion, glucose 
homeostasis, islet integrity, gastric emptying and neuronal 
activation. Model mouse systems include GLP1R knockouts, 
knock-ins of modified GLP1Rs that selectively activate distinct 
signalling pathways. 
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Project Title Orphan G protein-coupled receptors of the striatum - targets for 
schizophrenia 

Main Supervisor Dr Greg Stewart 
Email Greg.stewart@monash.edu 
Other Supervisors Dr Chris Langmead and Mohsin Sarwar 
Outline of Project Schizophrenia is a debilitating disease that affects approximately 1% of 

the world's population. Symptoms of schizophrenia are divided into 
three main groups: psychosis, negative symptoms and cognitive 
impairment. Frontline therapies predominantly antagonise dopamine D2 
receptor activity, and whilst these reduce psychosis they have minimal 
efficacy against the negative and cognitive symptoms. Despite new 
medications, there remains a paucity of effective treatment regimes with 
approximately 30% of patients remaining symptomatic. Furthermore, 
there is a lack of promising novel targets in clinical development for the 
treatment of schizophrenia, with only a few emerging putative targets. 
One nascent target is the orphan G protein-coupled receptor, GPR52.  

Given the novelty of GPR52, there is a lack of biological and 
pharmacological information available on this receptors, therefore this 
project looks to explore and characterise GPR52 cell signalling and 
pharmacology. Furthermore, there is scope for the investigation of cell 
signalling within distinct subcellular compartments using specific 
biosensors. 

This project aims to focus on second messenger signalling associated 
with this receptor, such as cyclic nucleotide accumulation, intracellular 
Ca2+ mobilisation and β-arrestin recruitment. This will be performed in 
a recombinant cell line, once a framework is established similar 
experiments will be executed in mouse brain slices, using state-of-the-
art biosensors and microscopy. Techniques will include recombinant 
cell culture, second messenger assays, brain dissections and 
microscopy. The outcomes of this project will provide significant 
biological insight into a potential key target for the treatment of 
schizophrenia. 
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Project Title Delving into inflammatory signal pathways 
Main Supervisor A/Professor Helen Irving 
Email Helen.Irving@monash.edu 
Other Supervisors  
Outline of Project Intracellular signal processes are critical in the cellular response to the 

environment. How temporal, spatial and signalling constraints are 
managed is only partly understood in the processes of pain and 
inflammation. Our focus is to gain a deeper understanding of 
interactions within and between proteins involved in signalling cascades 
at a protein, cellular and whole tissue level. We are developing novel 
techniques to visualise how specific proteins interact with each other 
and their immediate microenvironment to understand how they 
contribute to the signalling pathways in pain and inflammation. 
Techniques include high resolution imaging of the proteins in 
combination with biochemical assays and involve both isolated protein 
and cell based studies. We have several projects are available in the 
two areas described below. 

1. Moonlighting centres modulating the microenvironment. We have 
identified mammalian proteins that contain hidden binding or catalytic 
centres that we call moonlighting centres. How moonlighting centres 
contribute to signalling processes is not understood. Our work suggests 
that moonlighting centres act as switches within the proteins to auto-
modify the immediate microenvironment. This in turn can potentially 
channel different signal pathways implicated in pain, inflammation and 
cancer. 

2. Visualising ion channel formation. The human 5-HT3 receptor is a 
clinically relevant ligand gated ion channel with complex stoichiometry 
involved in mediating pain and inflammation. The kinetics and 
stoichiometry of the 5-HT3 receptor need to be defined to understand 
how single nucleotide polymorphisms in different 5-HT3 receptor 
subunits are associated with various clinical conditions including 
irritable bowel syndrome and mood disorders. 
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Project Title Disease modelling using stem cells 
Main Supervisor Dr John Haynes 
Email john.haynes@monash.edu 
Other Supervisors  
Outline of Project Stem cells are cells that can self-renew or, under the influence of 

appropriate signals, differentiate into mature cells, such as neurons, 
cardiac muscle or kidney cells.  While the idea of stem cells as 
therapeutics to treat a variety of maladies has captured the public 
imagination, stem cells also offer us the opportunity to investigate basic 
physiological processes as well as develop pathophysiologically 
appropriate models of disease and platforms for drug screening. The 
focus of my laboratory is the generation of bona fide models of human 
disease using human stem cells differentiated into neurons, 
cardiomyocytes or kidney cells (podocytes).  The idea is to use these 
stem cell model systems to probe for changes in cell function or survival 
that may be associated with, for example, inflammatory mediator-
induced stress or specific genetic mutations. At present our main 
research interests lie around podocyte dysfunction in Alport Syndrome-
related renal failure and inflammatory mediator-related dysfunction of 
dopaminergic neurons in Parkinson's disease.   

Broadly speaking these stem cell projects are likely to utilize cell culture 
techniques, plate based and fluorescence imaging assays along with 
some simple immunocytochemistry as well as genomic and or 
proteomic screening.  Under certain circumstances these projects may 
be expanded to include mass spectrometry and or high performance 
liquid chromatography. 
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Project Title Investigating the effects of tumor necrosis factor on cell function & 
viability in Parkinson's disease using pluripotent stem cell-derived 
midbrain dopaminergic neurons 

Main Supervisor Dr John Haynes 
Email john.haynes@monash.edu 
Other Supervisors  
Outline of Project Parkinson’s disease is a neurodegenerative disease that affects a 

number of different neurons in both the central and peripheral 
nervous systems. The best described symptoms of the disease, 
which include difficulty initiating movement, stiffness of movement 
and a shaking tremor, result from the death of a small population 
of neurons that lie in the midbrain. Since first described by James 
Parkinson in 1817 the underlying causes of Parkinson’s disease 
have been the subject of much speculation.   

Increasingly, it appears that tumor necrosis factor (TNF), an 
inflammatory signalling molecule released by activated microglial 
cells, plays a role in the development and progression of 
Parkinson’s disease.  The mechanism underlying the action of 
TNF is, however, poorly understood.  In this project students will 
investigate (i) how TNF modulates neuron activity and (ii) whether 
this modulation contributes to the death of human midbrain 
dopaminergic neurons derived from pluripotent stem cells.  This 
project will involve stem cell culture, calcium imaging, intracellular 
trafficking, immunocytochemistry, plate based second messenger 
assays, Western blotting and PCR.   
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Project Title Allosteric modulation of Class C GPCRs for CNS and metabolic 
disorders 

Main Supervisor Dr Karen Gregory, Dr Katie Leach 
Email karen.gregory@monash.edu, katie.leach@monash.edu 
Other Supervisors Dr Ben Capuano, Dr Lauren May 
Outline of Project Our lab is interested in the biology and therapeutic potential of 

targeting Class C G protein-coupled receptors (GPCRs). We are 
predominantly focussed on two class members: metabotropic 
glutamate receptor subtype 5 (mGlu5) and the calcium-sensing 
receptor (CaSR). 

mGlu5 is an exciting new target for schizophrenia, Alzheimer's 
disease, autism spectrum disorders and depression, whereas 
modulators of the CaSR are already in the clinic for 
hyperparathyroidism and are putative therapeutics for 
osteoporosis, calcium handling disorders, asthma and idiopathic 
pulmonary arterial hypertension. We are pursuing a novel class of 
therapeutics, called allosteric modulators, to selectively target 
these receptors. To facilitate rational drug design and discovery 
efforts, a better understanding of the functional consequences and 
structural basis of allosteric modulation is needed.  

Available projects examine:  

- the structural basis of Class C GPCR activation and allosteric 
modulation  

- the influence of dimerisation on allosteric modulator 
pharmacology 

- the impact of chronic vs acute exposure to allosteric modulators 
on mGlu5 & CaSR activity. 

To test our hypotheses, we have access to a diverse allosteric 
modulator collection. Techniques applied may include molecular 
biology, high-throughput second messenger assays, primary 
neuronal culture, recombinant cell culture, protein chemistry, 
photoaffinity labelling, immunoblotting, computational modelling, 
medicinal chemistry and single cell imaging. 
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Project Title Profiling protease function during inflammatory diseases 
Main Supervisor Dr. Laura Edgington-Mitchell 
Email laura.edgington-mitchell@monash.edu 
Other Supervisors  
Outline of Project Inflammation is part of the body’s natural defence against harmful stimuli 

and is a hallmark of many diseases. Characterised by tissue damage, 
fibrosis, metaplasia and infiltration of immune cells, prolonged inflammation 
is usually very painful and is often an early warning sign of cancer, 
particularly in the gut. Proteases are enzymes that have been broadly 
implicated in inflammation; however, depending on the context, their roles 
may be pro- or anti-inflammatory. A precise understanding of the timing of 
protease activation and cell-specific localisation during the course of disease 
is lacking. Traditional methods to study proteins survey total expression 
levels and are unable to distinguish active proteases from inactive 
zymogens and those that are inhibited. Quenched activity-based probes 
(qABPs), however, are molecules that bind covalently to proteases and yield 
fluorescence in an activity-dependent manner. qABPs can be used to 
measure proteolytic activity in cells, tissues, and live animals by biochemical 
analysis. Cell-specific localisation of labelled proteases can also be 
determined by noninvasive imaging, microscopy, and flow cytometry. Our 
laboratory is developing novel qABPs to study proteases that contribute to 
inflammation associated with digestive diseases. 

Available projects include: 

-developing novel qABPs and inhibitors for serine proteases 

-dissecting the cell-specific functions of cysteine and serine proteases 
during inflammation & cancer 

-identifying substrates of proteases during disease 

-understanding how proteases signal through Protease-Activated Receptors 
(PARs) to promote inflammation & pain 

Techniques: fluorescent SDS-PAGE, western blotting, histology, confocal 
microscopy, mouse models of inflammation (colitis, Chrohn’s disease, oral 
cancer), whole animal imaging imaging, tissue dissection, mass 
spectrometry, cell signalling assays 
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Project Title Advancing new paradigms of adenosine receptor pharmacology for the 
treatment of ischemic heart disease 

Main Supervisor Dr Lauren May & A/Prof Paul White 
Email lauren.May@monash.edu, paul.white@monash.edu 
Other Supervisors Professor Arthur Christopoulos 
Outline of Project Adenosine receptor (AR) stimulation represents a powerful 

cardioprotective mechanism, however the transition of canonical AR 
agonists into the clinic has been severely hindered due to high doses 
causing adverse effects such as bradycardia and hypotension. New 
paradigms of AR pharmacology including allosterism, dimerization and 
biased agonism have considerable clinical potential as they present the 
opportunity to develop therapeutics that promote desired, but minimize 
unwanted, on-target signal transduction. 

Available projects examine: 

1. The structural basis of allosterism and biased agonism at adenosine 
receptors 

2. The mechanism of biased agonism in cardiomyocytes and cardiac 
fibroblasts 

3. The role of adenosine receptor dimerization in cardioprotection 

4. The ability of AR biased agonists to prevent cardiac ischemia-
reperfusion injury and the progression to heart failure, in the absence of 
adverse effects. 

To test our hypothesis, we have access to a novel and diverse 
pharmacological toolbox. Techniques applied may include molecular 
biology, high-throughput signalling assays, isolation of cardiomyocytes 
and cardiac fibroblasts, recombinant cell culture, computational 
modeling, fluorescent/radioligand binding, high-end fluorescence 
microscopy and ex vivo/in vivo models of cardiac ischemia-reperfusion. 
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Project Title Understanding the structural basis of Class B GPCR function 
Main Supervisor Professor Patrick Sexton 
Email patrick.sexton@monash.edu 
Other Supervisors Dr Denise Wootten, Dr Sebastian Furness, Dr Lynn Liang 
Outline of Project Class B G protein-coupled receptors (GPCRs) respond to 

paracrine or endocrine peptide hormones and are involved in the 
physiology or pathophysiology of bone homeostasis, glucose 
regulation, satiety & gastro-intestinal function as well as pain 
transmission. As a result these receptors are targets for existing 
drugs that treat osteoporosis, hypercalcaemia, Paget’s disease 
and type II diabetes and are being actively pursued as targets for 
other diseases. These diseases represent a significant global 
health burden, however the therapeutic potential of these 
receptors is underutilised. There are currently high attrition rates 
in developing suitable small molecule drugs that target these 
receptors that speak to a lack of mechanistic understanding of how 
these receptors work. 
 
Understanding receptor structure, how ligands bind and the 
dynamic changes that lead to selective engagement of signalling 
is critical to drug design and effective control of disease. We offer 
a number of projects in this area that use a range of approaches 
to understand Class B GPCR function, including protein 
mutagenesis, use of biochemical and biophysical techniques to 
examine receptor complexes and receptor dynamics, high end 
microsopic imaging and x-ray crystallography to generate high 
resolution structural data of stable conformations. In addition, we 
also combine this work with 3D protein modelling to understand 
drug and natural ligand docking and how specific receptor 
residues contribute to downstream receptor signalling. 
 
For further information see  
http://www.monash.edu/pharm/research/areas/drug-
discovery/labs/sexton 
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Project Title Male contraception through pharmacological blockade of alpha1A-
adrenoceptors and P2X1-purinoceptors 

Main Supervisor Dr Sab Ventura 
Email sab.ventura@monash.edu 
Other Supervisors Professor Jonathan Baell, Dr Bronwyn Evans 
Outline of Project The search for a viable male contraceptive target has been a 

medical challenge for many years.  Most strategies have focused 
on hormonal strategies to inhibit sperm production or germline 
strategies to produce dysfunctional sperm that are incapable of 
fertilization.  The problem with such approaches is that they have 
intolerable side effects such as affecting male characteristics and 
sexual activity or causing long term irreversible effects on fertility.  
In addition, some developmental strategies may transmit 
detrimental changes to future offspring.  This project investigates 
a male contraceptive target within the autonomic nervous system, 
which would not affect the long term viability of sperm nor the 
sexual or general health of males.  In addition, due to the nature 
of the target, the contraceptive has the potential to be orally 
administered and readily reversible.  This project uses genetically 
modified mice and pharmacological agents to investigate the 
viability of this target using behavioural mating studies, isolated 
tissue experiments, sperm analysis, in vitro fertilization, 
immunohistochemistry, molecular biology and in vivo 
cardiovascular physiology experiments. 
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Medicinal chemistry research projects 
Supervisors Project title 
Dr Ben Capuano Fluorescent conjugates for imaging dopamine D2 receptors 
Dr Ben Capuano Irreversible ligands targeting the dopamine D2 receptor 

Dr Ben Capuano Novel calcium-sensing receptor positive allosteric modulators for the 
study of biased receptor conformations 

A/Professor Bernard Flynn New synthetic chemistry fuelling new drug discovery paradigms 
Dr David Chalmers Computational drug formulation 
Dr David Chalmers New drugs targeting HIV 
Dr David Chalmers The design and synthesis of peptide nanotubes 

Professor Jonathan Baell Drug discovery: from cancer to neglected diseases in less privileged 
societies 

A/Professor Martin Scanlon Development of fast NMR methods for structure-based drug design 
A/Professor Martin Scanlon Fragment development through off-rate screening 

Professor Peter Scammells A1 Adenosine receptor allosteric and bitopic ligands as 
cardioprotective agents 

Professor Peter Scammells 
Dr Ben Capuano Noscapine derivatives as potential anticancer agents 

Professor Peter Scammells Structure-based design of novel aminopeptidase inhibitors 

A/Professor Philip Thompson Epigenetics - a new vista for medicinal chemistry and chemical 
biology 

Professor Ray Norton 

Professor Ray Norton Targeting PKC epsilon for the development of novel therapeutics for 
Type 2 Diabetes 

Discovery and characterisation of novel sea anemone toxins Professor Ray Norton 

Professor Ray Norton New drugs and vaccines against malaria 
Super Macrophages: New drugs that up regulate nitric oxide and 
enhance killing of tuberculosis and other bacteria. 

http://monash.edu/research/explore/en/persons/raymond-norton(da5defb7-0828-4aa8-811d-7d7e84f518fa).html
http://monash.edu/research/explore/en/persons/philip-thompson(5d91db2a-8b42-4916-881e-97de96748de9).html
http://monash.edu/research/explore/en/persons/peter-scammells(92ff0f5c-9763-4c6f-83a1-85ebe2bc6e78).html
http://monash.edu/research/explore/en/persons/martin-scanlon(ae58ae47-c7e0-401c-8f00-fd7a65434509).html
http://monash.edu/research/explore/en/persons/jonathan-baell(028bbc5e-c51e-43de-b2d0-e51028d0f399).html
http://monash.edu/research/explore/en/persons/david-chalmers(c7f4874c-5052-41c2-a737-ad90395adbcc).html
http://monash.edu/research/explore/en/persons/bernard-flynn(45241c6c-92f4-4f0d-ad78-afaa5631b501).html
http://monash.edu/research/explore/en/persons/ben-capuano(82d96758-45bf-4bf2-9e57-a43ec6b7e395).html
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Medicinal chemistry 

Project Title Fluorescent conjugates for imaging dopamine D2 receptors 
Main Supervisor Dr Ben Capuano 
Email ben.capuano@monash.edu 
Other Supervisors Dr Bim Graham, Dr J. Robert Lane 
Outline of Project The dopamine D2 receptor (D2R) is a key receptor in many CNS 

disorders, such as schizophrenia and Parkinson’s disease. The 
development of fluorescently labelled small molecules has become an 
important mechanism for investigating ligand-receptor interactions 
associated with GPCRs. 
Fluorophores are small organic dyes (e.g. cyanines) that can be 
covalently attached to a ligand of interest. These conjugated molecules 
are excited at a specific wavelength and the light emitted can be 
detected and imaged (sulfo-Cy5 is fluorescent in the red region (645 nm 
excitation, 670 nm emission)). The advantages of fluorescent 
derivatives include avoiding the use of radioactive materials, and 
intrinsically enhanced sensitivity, i.e. visualizing biochemical events 
down to sub-cellular localization. High affinity fluorescently labelled 
antagonists can be used to label the receptor of interest whilst 
fluorescently labelled agonists have utility to explore receptor 
internalization, compartmentalization and trafficking. Fluorescently 
labelled ligands can also be adapted to competition-based binding and 
kinetic assays that may be evolved into a high throughput screening 
(HTS) approach. 

This project will focus on developing fluorescently labelled derivatives 
of a spectrum of functional ligands (Scheme 1, e.g. Cloz-sulfo-Cy5), to 
target the D2R. The resulting fluorescently labelled ligands will be 
characterized in radioligand binding and functional assays and, if 
possessing a favourable pharmacological profile, subsequently 
assessed in confocal microscopy using CHO cells expressing the 
D2LR. 
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Medicinal chemistry 

Project Title Irreversible ligands targeting the dopamine D2 receptor 
Main Supervisor Dr Ben Capuano 
Email ben.capuano@monash.edu 
Other Supervisors Professor Peter J. Scammells, Dr J. Robert Lane 
Outline of Project The dopamine D2 receptor (D2R) is a Family A G protein-coupled 

receptor (GPCR) and therapeutic target for Parkinson’s disease and 
schizophrenia. Irreversible inhibitors inherently form covalent bonds 
with chemical substrates and have therefore been extensively utilized 
for structural studies of proteins to elucidate potential binding domains. 
We aim to synthesize a series of irreversible derivatives of the bitopic 
ligand SB269652 (the first identified drug-like negative allosteric 
modulator of the dopamine D2 receptor)as pharmacological tools to 
probe the structural basis of D2R orthosteric and allosteric binding 
pockets, and corresponding modulation and signalling mechanisms. 
These compounds will utilize established functional group protocols for 
such studies including a photoactivatable aryl azide group for 
photolabeling and an aryl isothiocyanate for direct conjugation to the 
protein. The synthetic approach that will be used to 
prepare these irreversible derivatives of SB269652 is exemplified in 
scheme 1, whereby the key primary aromatic amine of the SB269652 
derivative can be converted to the bioconjugatable isothiocyanate (red) 
or the photoactivatable azide (blue). 

We envision irreversible ligands of this nature as extremely valuable 
tools for ‘locking’ the dopamine D2 receptor into a specific conformation, 
which may allow the crystallization of this elusive receptor and thereby 
produce invaluable structural information to enhance drug discovery 
programs to address the aforementioned disease states. 
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Medicinal chemistry 

Project Title Novel calcium-sensing receptor positive allosteric modulators for the 
study of biased receptor conformations 

Main Supervisor Dr Ben Capuano 
Email Ben.capuano@monash.edu 
Other Supervisors 
Outline of Project The calcium-sensing receptor (CaSR) is a class C GPCR expressed 

widely in tissues of the body. Its primary role is to detect subtle changes 
in the concentration of extracellular calcium ions (Ca2+o) to maintain 
Ca2+o homeostasis primarily via regulation of parathyroid hormone 
(PTH) secretion from the parathyroid glands. However, the CaSR 
mediates many additional physiological processes by responding to 
several “biased” allosteric ligands – i.e. ligands that bind to sites distinct 
from the endogenous agonist binding site and stabilise “biased” 
receptor signalling states (conformations) that couple to discrete 
subsets of signalling pathways at the exclusion of others. How this is 
achieved, however, is not understood.  

The current project thus seeks to develop chemical tools and methods 
that may favour the formation of biased CaSR conformations in 
recombinant and native cells and to combine chemical and structural 
techniques to understand biased CaSR conformations. This will be 
achieved with the following specific aims: 

1. To develop covalent (irreversible) and reversible tagged biased
CaSR positive allosteric modulators (PAMs) to stabilise biased receptor 
conformations 
2. To quantify PAM probe binding affinity, cooperativity and selectivity
3. To evaluate PAM-mediated biased agonism at the CaSR
As a proof-of-concept, the biased CaSR PAM, AC-265347, will be used 
to develop the necessary tools (Scheme 1) required to address the 
project aims. 
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Medicinal chemistry 

Project Title New synthetic chemistry fuelling new drug discovery paradigms 
Main Supervisor A/Professor Bernard Flynn 
Email bernard.flynn@monash.edu 
Other Supervisors Professor Patrick Sexton, Professor Chris Porter, Professor Stuart 

Pitson (UniSA), A/ Professor Bing Wang (Monash Medicine) 
Outline of Project The extraordinary and unsustainable cost of new medications is a direct 

effect of high attrition rates in drug discovery (>99%). This failure rate is 
an inherent feature of contemporary target-led approaches to drug 
discovery that rely upon a hypothetical small-molecule / biomolecule 
(target) interaction. This hypothesis is only testable after extensive and 
expensive compound screening and medicinal chemistry optimisation 
for the purposes of undertaking proof-of-concept (PoC) studies, initially 
in cells and then in animal models (see box). The success rate of these 
preclinical PoC studies is < 10% and of these successes < 5% succeed 
in human clinical trials. Our group is focused on addressing this using 
the emerging paradigm of phenotypic drug discovery (PDD) [1]. PDD 
has lower discovery costs and is giving a higher success rates than 
target-led approaches [2]. A key bottle-neck to PDD is gaining suitable 
access to the most effective chemotypes for phenotypic screening. Our 
work is directed at addressing this by developing efficient synthetic 
access to privileged multi-stereocentre containing chemotypes 
including natural products and natural product-like scaffolds (eg 1-3) 
and to biased libraries that exhibit high preference for specific 
biochemical pathways implicated in disease (eg 4). This approach is 
proving very productive with recent PDD successes from our labs 
including two successful clinical candidates (cancer and anxiety) [1] and 
emerging therapies or autoimmune disease and cancer. Please contact 
A/Prof Bernard Flynn for more details on specific project offerings. 

[1] Flynn, B. L. et al. J. Med. Chem. 2011, 54, 6014-27.  
[2] Mullard, A. Nat. Rev. Drug Discov. 2015, 14, 807 
http://www.nature.com/nrd/journal/v14/n12/full/nrd4783.html 

mailto:bernard.flynn@monash.edu
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Medicinal chemistry 

Project Title Computational drug formulation 
Main Supervisor Dr David Chalmers 
Email david.chalmers@monash.edu 
Other Supervisors Professor Colin Pouton, Dr Dallas Warren 
Outline of Project Lipid-based drug formulations are complex mixtures of components 

containing the active agent and other components such as oils, fatty 
acid esters and surfactant polymers.  Once the formulation reaches the 
gastrointestinal (GI) tract, it is diluted and comes into contact with bile, 
digestive enzymes which can modify formulations components, and 
other GI tract contents.  The result is a complex mixture that is difficult 
to study using experimental methods.  Molecular dynamics (MD) 
simulation is a powerful computational technique to investigate the 
behaviour of complex mixtures on the molecular scale.  This project will 
use molecular dynamics simulations to investigate the structure of drug 
formulations and how formulations behave within the GI tract. We 
believe that MD simulations will become an essential tool for drug 
formulators in the future.  

Techniques Used: 
Molecular Dynamics and High Performance Computing. 
References: 
1. Warren, D. B.; King, D.; Benameur, H.; Pouton, C. W.; Chalmers, D.
K. Glyceride lipid formulations: molecular dynamics modeling of phase 
behavior during dispersion and molecular interactions between drugs 
and excipients. Pharmaceutical Research 2013, . 
2. King, D. T.; Warren, D. B.; Pouton, C. W.; Chalmers, D. K. Using
molecular dynamics to study liquid phase behavior: Simulations of the 
ternary sodium laurate/sodium oleate/water system. Langmuir 2011, 27, 
11381. 
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Medicinal chemistry 

Project Title New drugs targeting HIV 
Main Supervisor Dr David Chalmers 
Email david.chalmers@monash.edu 
Other Supervisors A/Professor Gilda Tachedjian 
Outline of Project HIV/AIDS is a devastating disease that is estimated to affect 33 million 

people worldwide. Numerous drugs now target different stages of the 
viral life-cycle and, in developed countries, anti-retroviral therapy (ARV) 
has dramatically reduced AIDS-related mortality. However, the success 
of ARV is compromised by the continual emergence of drug resistant 
HIV-1 strains which challenge clinical management of the disease. 

Accordingly, there is a significant need for anti-HIV drugs that have new 
mechanisms of action and can function against the existing drug-
resistant strains of HIV. Using a fragment-based drug design approach, 
we have identified a number of low-molecular weight compounds which 
inhibit the HIV enzyme Reverse Transcriptase (RT) [1]. In vitro activity 
assays show that the inhibitory mechanisms of these compounds are 
distinct from clinically used HIV drugs. This work aims to elaborate the 
initial hit compounds to produce new potent anti-HIV compounds with 
novel mechanisms of action. 

Techniques Used:  
Chemical synthesis, bioassays, biophysical methods (NMR, SPR), 
crystallography. 

Reference 
1. La, J.; Latham, C. F.; Tinetti, R. N.; Johnson, A.; Tyssen, D.; Huber,
K. D.; Sluis-Cremer, N.; Simpson, J. 
S.; Headey, S. J.; Chalmers, D. K.; Tachedjian, G. Identification of 
mechanistically distinct inhibitors of 
HIV-1 reverse transcriptase through fragment screening. Proc Natl Acad 
Sci U S A 2015, 112, 6979. 
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Medicinal chemistry 

Project Title The design and synthesis of peptide nanotubes 
Main Supervisor Dr David Chalmers 
Email david.chalmers@monash.edu 
Other Supervisors A/Professor Philip Thompson, Professor Sébastien Perrier 
Outline of Project Nanostructures are one of the new frontiers in chemical science, having 

wide potential applications in medicine, research and industry as 
molecular sensors, scaffolds, carriers or molecular machines. A key 
feature of these applications is a requirement for materials with well-
defined geometries that can that can be precisely functionalised with 
auxiliary chemical features such as chromophores, antibodies or drugs. 
In addition, complex chemical behaviour such as chemical sensing or 
targeted drug delivery, necessitates nanostructures with complex 
architectures.  

This project aims to design, synthesise and characterise complex 
nanostructures built from cyclic peptides with alternating D and L amino 
acids.  These peptides assemble through a strong,  hydrogen bonding 
network to create tubular structures. Such D/L cyclopeptides (CPs) are 
versatile building blocks for nanostructures but, to date, the 
physicochemical factors that control nanostructure formation in these 
materials have not been explored and the potential for construction of 
complex, heterogeneous nanostructures has not been exploited.  

Techniques used 

Molecular dynamics, solid phase peptide synthesis and analytical 
methods such as NMR and X-ray crystallography. 

Reference 

1. Chapman, R.; Danial, M.; Koh, M. L.; Jolliffe, K. A.; Perrier, S. Design
and properties of functional nanotubes from the self-assembly of cyclic 
peptide templates. Chem Soc Rev 2012, 41 (18), 6023-41. 
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Medicinal chemistry 

Project Title Drug discovery: from cancer to neglected diseases in less privileged 
societies 

Main Supervisor Professor Jonathan Baell 
Email jonathan.baell@monash.edu 
Other Supervisors Selected depending upon particular project 
Outline of Project Our group has a diverse array of projects on offer, from the targeted 

drug delivery of anticancer agents, to the development of epigenetic 
modifiers for treatment of lymphomas and leukemias, to the discovery 
of drugs for neglected diseases, diabetes, to novel antimalarials, novel 
treatments of tuberculosis, and finally, novel antibiotics aimed to 
debilitate "superbugs". 

This array of projects is made possible through high level 
collaborations across multiple Universities and Medical Research 
Institutes both nationally and internationally that have been established 
over the last 5 years in the Baell lab at MIPS. 

These medicinal chemistry-centric projects can be tailored to both 
Honours level and PhD level research and are designed to have highly 
publishable outcomes. Any student on these projects will enjoy 
collaborations as desired with other researchers relevant to the field. 
Importantly, we have key collaborations with biologists who can assist 
in the provision of timely and expert analysis of biological results. In 
summary, our laboratories are new and very well-equipped, and all 
projects are designed to not only have sub-projects suitable for 
Honours projects, but set up with biological collaborators to allow for 
highly publishable outcomes. Some projects have significantly more 
focus on molecular modelling, or drug delivery, than medicinal 
chemistry, as suits the particular student. 

Drop in for a chat to discuss the specifics of each project! 
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Medicinal chemistry 

Project Title Development of fast NMR methods for structure-based drug design 
Main Supervisor A/Professor Martin Scanlon 
Email martin.scanlon@monash.edu 
Other Supervisors Dr Biswaranjan Mohanty 
Outline of Project Fragment-based drug design (FBDD) is a technique that has been 

developed for the rapid and efficient identification of key building-blocks 
for drug development. FBDD relies on the measurement of interactions 
between a therapeutic target and small molecular ‘fragments’ that are 
not, in themselves, candidate drug molecules but represent pieces of 
the sorts of chemical entities commonly found in drugs. Determining the 
structure of these fragments in complex with the target protein provides 
critical information for assembly of the fragments into potent drug 
candidates. 

The structures of fragments bound to their target proteins are normally 
obtained using X-ray crystallography. However, many drug targets are 
not amenable to this approach. Although NMR spectroscopy can also 
be used to determine structures of complexes, it is generally regarded 
as being too slow to support programs of structure-based drug design. 

In this project you will develop techniques to enable rapid structure 
determination by NMR. These will exploit recent advances in protein 
expression, selective isotope labelling, non-uniform acquisition and 
conjugation with paramagnetic lanthanides and be applied to 
therapeutically relevant proteins that are not amenable to 
crystallography. 
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Medicinal chemistry 

Project Title Fragment development through off-rate screening 
Main Supervisor A/Professor Martin Scanlon 
Email martin.scanlon@monash.edu 
Other Supervisors Dr Bradley Doak, Dr Stephen Headey, Dr Menachem Gunzberg 
Outline of Project Fragment-based drug design enables the identification of small, low 

affinity (Kd ~5mM-500uM) but highly ligand efficient compounds binding 
to the target of interest. These hits represent good starting points for the 
development of cell permeable inhibitors and drugs. Hence, the next 
major hurdle in development of the weak affinity hit is to increase affinity 
and size to give lead structures which can be used to probe biology or 
undergo further development. 

Off-rate screening uses Surface Plasmon Resonance (SPR) to observe 
the kinetics of ligand-target interactions. Affinity (Kd) is related to the 
association rate (ka) and dissociate rate (kd) of the ligand-target 
complex and higher affinity compounds are predominantly obtained by 
reducing the dissociation rate of the complex. Hence screening for 
compounds with slower dissociation rates provides an efficient method 
for finding higher affinity analogues. Another advantage of screening for 
slow dissociation rates by SPR is that low purity mixtures can be used. 
Hence chemistry can be conducted in parallel (~96 at a time) on 
microscale (~10 uL per reaction) without the need for purification and 
screened directly by SPR. This project has a number of aspects from 
computational chemistry and medicinal chemistry associated with the 
design of the library for synthesis, conducting the microscale parallel 
synthesis and screening the products by SPR and would provide the 
opportunity to work across computational chemistry, organic chemistry 
and biophysical screening fields. 
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Medicinal chemistry 

Project Title A1 adenosine receptor allosteric and bitopic ligands as 
cardioprotective agents 

Main Supervisor Professor Peter Scammells 
Email peter.scammells@monash.edu 
Other Supervisors Professor Arthur Christopoulos, Dr Lauren May, Dr Paul White 
Outline of Project The adenosine receptor (AR) family is an important class of 

physiologically and therapeutically relevant GPCRs that can benefit 
substantially from more selective drug targeting. Although all four AR 
subtypes are expressed in the mammalian heart, the well-known 
protective effects of adenosine in this tissue are predominantly 
mediated by the adenosine A1 receptor (A1AR) subtype, especially 
under conditions of ischemia and reperfusion injury. Unfortunately, the 
transition of A1AR agonists into the clinic has been severely hindered 
because of high doses causing on-target bradycardia, atrioventricular 
block, and hypotension. As a consequence, clinical trials of AR agonists 
have had limited success because of the suboptimal dose of agonist 
that can be used. We have designed a novel bitopic A1AR ligand 
(MIPS746) - a hybrid molecule comprising adenosine linked to a positive 
allosteric modulator to engender biased signaling at the A1AR. This 
compound was able to act as cardioprotective agent without affecting 
heart rate, providing proof of concept that bitopic ligands can be 
designed as biased agonists to promote on-target efficacy without on-
target side effects.  

In an extension of this research we aim to further modify the allosteric 
component of this interesting bitopic ligand to obtain more drug-like 
derivatives. 

Reference: Valant et al. PNAS, 2014, 111, 4614-4619. 
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Medicinal chemistry 

Project Title Noscapine derivatives as potential anticancer agents 
Main Supervisor Professor Peter Scammells, Dr Ben Capuano 
Email peter.scammells@monash.edu, ben.capuano@monash.edu 
Other Supervisors Professor Colin Pouton (D4) 
Outline of Project Noscapine is a phthalideisoquinoline alkaloid isolated from the opium 

poppy, Papaver somniferum that has been used as a cough 
suppressant since the mid-1950s. More recently, noscapine was found 
to act as a weak inhibitor of microtubule polymerization which has 
generated interest in developing anticancer agents based on noscapine. 
The usefulness of microtubule targeting agents in the treatment of 
cancer has been validated by the successful use of a number of taxanes 
and vinca alkaloids in the therapy of a variety of cancers. Although 
noscapine has exhibits modest activity in this respect, it's favorable 
toxicity profile and oral bioavailability make it an appealing target for 
further study. 

A 
number 

of semi-
synthetic 

derivatives of noscapine have been prepared by ourselves and others 
that exhibit improved cytotoxic activity (e.g. CEFNA and MIPS1361). 
However, only a limited number of structural modifications have been 
investigated to date and there is considerable scope for further 
research. Accordingly, the goal of this project is to explore the structure-
activity relationships of this interesting molecule and identify noscapine 
derivatives with enhanced potency as anticancer agents.  A structure-
activity guided optimization will be pursued in parallel to a structure-
based design approach in order to gain a greater understanding of the 
structural features that are important for noscapine's anticancer activity 
and identify derivatives with improved potency. 

Reference: The Discovery and Development of Noscapine and 
Derivatives as Anti-cancer Agents, A. DeBono, B. Capuano, P.J. 
Scammells, J. Med. Chem. 2015, 58, 5699-5727. 

mailto:peter.scammells@monash.edu
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Medicinal chemistry 

Project Title Structure-Based Design of Novel Aminopeptidase Inhibitors 
Main Supervisor Professor Peter Scammells 
Email peter.scammells@monash.edu 
Other Supervisors Dr Sheena McGowan (Faculty of Medicine) 
Outline of Project We are applying structure-based drug discovery approaches to the 

development of therapeutically useful inhibitors of two important 
aminopeptidase enzymes; 
1) PfMAP Inhibitors. Malaria remains a global health issue. Up to 48%
of the world’s population (3 billion people), now live in areas at risk of 
malaria. The malaria parasite Plasmodium falciparum's 
metalloaminopeptidases (PfMAPs), M1, M17 and M18 are essential for 
parasite fitness.  Agents that inhibit the PfMAPs in combination is 
desirable as this would reduce the likelihood of parasites being able to 
rapidly evolve resistance.  In this project, biochemistry and protein 
crystallography will be used to identify how molecules are trafficked to 
the buried active sites of multimeric PfMAPs and SAR-guided and 
structure-based drug design approaches will be applied to the 
development of novel dual and tripeptidase inhibitors.  
2) APN Inhibitors.  Aminopeptidase N (APN) is a zinc-dependent
aminopeptidase.  APN plays a significant role in cancer proliferation, 
metastasis, and cancer-induced angiogenesis. Dysregulation of APN is 
associated with ovary, prostate, colon, kidney, and lung cancers. 
Inhibitors of APN can mediate cancer cell-death and have shown clinical 
efficacy alone and in combination chemotherapy. The known APN 
inhibitors, Bestatin and Tosedostat, have shown clinical efficacy for the 
treatment of many cancer types including acute myeloid leukaemia and 
lung cancer. In our preliminary studies, we have identified a number of 
novel APN inhibitors, two of which demonstrate an approximate 10-fold 
improvement over current clinical candidates, and show sub-micromolar 
cellular efficacy against leukemic cell lines.  This central goal of this 
project is to develop these compounds into potent anticancer lead 
compounds that possess the physicochemical properties appropriate 
for a drug. 

mailto:peter.scammells@monash.edu
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Medicinal chemistry 

Project Title Epigenetics - a new vista for medicinal chemistry and chemical biology 
Main Supervisor A/Professor Philip Thompson 
Email philip.thompson@monash.edu 
Other Supervisors 
Outline of Project Epigenetics describes the management of the genetic code to 

influence protein expression in cells and organisms. It is a major driver 
of cellular transformation in cancer and many other diseases. We are 
developing novel inhibitors of epigenetic regulators, utilizing structure-
based drug design principles, stereoselective synthesis, with 
biochemical and cell based assays. Projects include: 

1. Epigenetic Drug Discovery - Fragment based design of
bromodomain inhibitors 
2. Solid phase synthesis of chromodomain epigenetic reader proteins
and peptidomimetic inhibitors. 
3. Combination kinase and bromodomain inhibitors - knocking down
Myc in cancer 
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Project Title Discovery and characterisation of novel sea anemone toxins 
Main Supervisor Professor Ray Norton 
Email raymond.norton@monash.edu 
Other Supervisors Dr Rodrigo Morales 
Outline of Project Voltage-gated potassium channel modulators have high therapeutic 

value as potential therapeutics for a wide range of autoimmune 
diseases, including diabetes, arthritis and lupus. Sea anemone venoms 
are a natural source of ion channel modulators, but much of the 
structural and functional diversity of these venoms remains unexplored. 
We have recently used transcriptome sequencing and proteomics to 
identify and validate the presence of putative ion channel blockers from 
the endemic Australian anemone Oulactis sp., and efforts are currently 
underway to describe their chemical diversity. 

This project will evaluate the structural and functional diversity of 
bioactive peptides found in the proteome of Oulactis sp. The student will 
be trained to 1) employ a combination of recombinant and synthetic 
techniques for the production of these peptides; 2) undertake high-
resolution structural determination by NMR spectroscopy, and 3) assist 
in the functional characterization of these peptides in a variety of 
pharmacological and cellular assays together with local collaborators.  

Toxins described at the functional level will shed light on the biological 
role of these molecules in Oulactis sp and potentially enhance the scope 
of therapeutic applications of sea anemone peptides. 
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Project Title New drugs and vaccines against malaria 
Main Supervisor Professor Ray Norton 
Email raymond.norton@monash.edu 
Other Supervisors Dr Chris MacRaild, Dr Shane Devine 
Outline of Project Malaria is responsible for around 500,000 deaths annually and 

enormous morbidity. Current progress in controlling the disease is at 
risk due to the emergence of resistance to current front-line drug 
therapies and vector control strategies. There is a pressing need for 
new therapeutic strategies to target the malaria parasite. We are 
exploring two strategies to meet this need: new drugs, with new modes 
of action, and new vaccine antigens based on disordered proteins on 
the parasite surface. Projects are available in either of these areas. 

As part of our drug discovery pipeline, we have identified 
benzimidazoles acting by two different malaria pathways. One of these 
has a defined target, that we interrogate with our expertise in medicinal 
chemistry and structural biology. The other acts via an as-yet-
undetermined mechanism of action. We aim to make a series of these 
compounds and test them via our biophysical and metabolomics 
techniques. This will aid in a greater understanding of the mechanism 
of action of these potent antimalarials, which are of urgent need.  

Proteins that lack a well-defined three-dimensional structure are termed 
disordered proteins. Such proteins are abundant in the malaria parasite, 
and many are important targets of the protective immune response to 
malaria. The unique structural properties of these proteins make them 
attractive vaccine antigens, but the implications of these properties are 
not yet well understood. By better understanding these implications, we 
are designing more effective antigens for inclusion in a future malaria 
vaccine. 
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Project Title Super Macrophages: New drugs that up regulate nitric oxide and 
enhance killing of tuberculosis and other bacteria. 

Main Supervisor Professor Ray Norton 
Email nicholas.barlow@monash.edu 
Other Supervisors A/Professor Phil Thompson, Dr Nick Barlow 
Outline of Project Our group has developed the first inhibitors of the nitric oxide-regulating 

protein family known as SPSB. These inhibitors cause increased NO 
levels in macrophages and improve macrophage killing of bacteria, 
including M. tuberculosis. Tuberculosis is a devastating disease that 
infects one third of the world’s population. Tuberculosis is resistant to all 
known antibiotics and until now there has been no effective treatment 
for sufferers of this disease. 
We are currently developing a range of SPSB inhibitors that include 
cyclic peptides and small molecules. This project will involve a synthetic 
component but may, depending on the student’s interests, include some 
computational modeling or chemical biology such as synthetic 
membrane permeability assays and surface plasmon resonance 
experiments.  
We are also developing a new polymer-based drug delivery system that 
selectively delivers our new inhibitors to macrophages. This arm of the 
project involves synthesise of fluorescent molecular tools for cell 
targeting and controlled endosomal release. This work will involve the 
analysis of fluorescent constructs in macrophages using live 
fluorescence imaging. 
An Honours student embarking on this projecting can expect to acquire 
a good grounding in peptide chemistry and small molecule chemistry as 
well as a good understanding of the drug discovery process and the 
dynamics of an interdisciplinary research group. 
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Medicinal chemistry 

Project Title Targeting PKC epsilon for the development of novel therapeutics for 
Type 2 Diabetes 

Main Supervisor Professor Ray Norton 
Email indu.chandrashekaran@monash.edu 
Other Supervisors Dr Indu Chandrashekaran 
Outline of Project Lipid-activated protein kinase C epsilon (PKCε) plays an important role 

in insulin resistance and β-cell failure in Type2 Diabetes (T2D). Deletion 
or inhibition of PKCε improves β-cell function in genetic models of T2D 
and is therefore an excellent target for the development of novel 
therapeutics for T2D. Inhibitors of PKCε would offer an alternative 
strategy for improving insulin availability in diabetic patients. The high 
degree of conservation of the catalytic site within the PKC family and 
among different kinases poses a serious hurdle for the development of 
PKCε isozyme specific inhibitors. An effective approach to selectively 
target PKCε activity is to prevent the interaction of PKCε with its adaptor 
protein, RACK2, which translocates PKCε from the cytosol to various 
subcellular sites. The N-terminal regulatory C2 domain of PKCε is 
critical for its interaction with RACK2, and peptides derived from the 
RACK-binding site of C2 domain have been shown to be selective 
inhibitors of RACK2/ PKCε interaction. Targeting this protein-protein 
interaction site with small molecules would facilitate the development of 
novel PKCε inhibitors with improved selectivity and pharmacokinetic 
properties. 
We have performed an NMR-based fragment screening to identify small 
molecules that bind to the C2 domain of PKCε. Several hits were 
identified in the primary screen, indicating that this protein-protein 
interaction site is druggable. This project will validate the hits identified 
from the primary screen using various biophysical techniques (like SPR, 
ITC and NMR) and further elaborate the fragment hits into high-affinity 
ligands using medicinal chemistry optimisation. 
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Education focused projects 
Supervisors Project title 
Dr Elizabeth Yuriev Medicinal Chemistry - Employability skill development in Pharmacy 

and Pharmaceutical Sciences  

Dr Paul White Drug Discovery Biology - Instructor impact on cognitive, behavioural 
and emotional engagement during class 

http://monash.edu/research/explore/en/persons/elizabeth-yuriev(a157be08-a7ad-417a-961f-70c8752016d6).html
http://monash.edu/research/explore/en/persons/paul-white(f5d6d4c4-eee7-49e5-bc1a-82236cd6b00e).html
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Education focused – Medicinal Chemistry 

Project Title Employability skill development in Pharmacy and Pharmaceutical 
Sciences 

Main Supervisor Dr Elizabeth Yuriev 
Email Elizabeth.yuriev@monas.edu 
Other Supervisors Dr Paul White, Dr Jeninfer Short, Dr Dan Malone, Dr Ian Larson 
Outline of Project Education is more about growth in skills than about teaching content. 

Content changes and moves in the directions we can’t even predict 
today. While students are expected to become content experts, above 
all they must develop skills that will make them able to function 
professionally in the faster than ever changing world. They must be able 
to solve problems and think critically and creatively, communicate 
effectively in a variety of modes and to a range of audiences, work 
cooperatively and collaboratively with others, and learn independently. 
Supporting students in developing such skills is the central goal of 
educators.  

We have been designing and implementing instructional resources and 
practices to provide such support (e.g., Yuriev, Capuano, and Short, 
Chemistry Education Research and Practice 2016, doi: 
10.1039/c6rp00018e; White et al., Higher Education Research & 
Development 2016, doi: 10.1080/07294360.2015.1107887). The 
objective of our educational research is to evaluate the usefulness of 
these approaches for (i) deeper, more meaningful learning and (ii) 
improvement in students motivation and engagement. Three specific 
areas are currently actively pursued: 
1. Modifying assessment to motivate learning (the use of Cheat
Sheets/AMH during examinations) 
2. Scaffolding group work for skills development (roles and reflective
practice) 
3. Goldilocks strategy for scaffolding problem-solving skills
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Education focused – Drug Discovery Biology 

Project Title Instructor impact on cognitive, behavioural and emotional engagement 
during class 

Main Supervisor Dr Paul White 
Email Paul.White@monash.edu 
Other Supervisors Dr Elizabeth Yuriev, Dr Laurence Orlando 
Outline of Project Student engagement during class is a major determinant of student 

learning and student outcomes. During classes, students vary in the 
level to which they think about an activity, how they feel about the 
activity and how meaningfully they participate in the activity. As 
Pharmacy and Pharmaceutical Sciences educators increasingly move 
to active classrooms, where students are asked to engage with a range 
of activities, we have preliminary evidence that variable student 
engagement occurs. This variability appears to depend upon the design 
and implementation of the teaching activity, and on the interpersonal 
relationships between the students and the teacher. This project will 
involve a controlled investigation of these factors that determine student 
engagement during classes, using 3 methods used in parallel to 
measure engagement. Student will self-report their level of engagement 
using a survey designed within the faculty, heart rate will be determined 
using heart rate monitors worn in class, and external observation will 
measure behavioural engagement. Individual interventions to be 
evaluated include the use of games, different types of clicker question, 
and reflective tasks, and instructor approach. 
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Frequently Asked Questions 

Why study Honours? 

Study and work with Australia’s largest group of pharmaceutical researchers. Our researchers have 
made ground breaking contributions to the development of treatments and superbugs, flu, malaria, 
postpartum haemorrhage and other conditions. 

As a graduate, you could join the likes of Dr Brendan Johnson, principal clinical pharmacokineticist at 
GlaxoSmithKline, USA, who helped create a new drug to prevent the nausea and vomiting that's 
associated with chemotherapy. 

This is a prestigious program of coursework and research in pharmaceutical science for high achieving 
students who have completed a relevant undergraduate degree. You will undertake research 
methodology training and carry out an independent research project on your selected topic, working 
closely with a supervisor who will provide you with individual guidance and academic counselling. The 
course offers a pathway to higher level research in pharmaceutical science. 

You'll have access to the latest equipment and facilities at our recently redeveloped campus in the 
inner-Melbourne suburb of Parkville.  

Studies can be undertaken within the general research themes of: 

• Drug discovery biology
• Medicinal chemistry
• Drug delivery, disposition and dynamics
• Medicine use and safety

With permission of the Faculty Graduate Research Committee, it may also be possible to undertake 
a portion of the research in an external institution such as a hospital or industry laboratory. If a 
substantial portion of the research work is to be carried out in an external institution you will have an 
internal supervisor from the faculty and an associate supervisor from the relevant institution. 

You'll develop skills in research planning, experimental techniques, data analysis and scientific writing, 
and gain the confidence to continue your higher degree studies and help develop breakthrough 
medicines or improve medicine use and safety. 
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What are the Entry Requirements? 

The prerequisite for entry to the honours year is a bachelor's degree in pharmacy, science, 
pharmaceutical science, medicinal chemistry, formulation science or a related field with an average 
overall distinction grade (70 per cent) or higher in the final year of the course, or 
equivalent qualifications and experience deemed by the Faculty Graduate Research committee 
to be suitable preparation for the candidate's proposed field of study. 

For acceptance as an Honours candidate, the applicant must: 
• have a suitable academic background;
• be accepted as a potential candidate by a supervisor; and
• have a suitable research project as a basis for the degree studies.

English Language Requirements 

All international applicants must meet the minimum English language proficiency requirements set by 
Monash University. English proficiency standards must be met and results (if applicable) contained 
with the application preferably by the application closing date.  

What are the course fees? 

*Fees are subject to change annually.

Fees for 2017* 
Domestic students Commonwealth supported place (CSP) 

The average annual student contribution is A$9050 
International students Fees have not yet been set for 2017. The current fees are A$39000 
Other fees Student services and amenities fees have not been set for 2017. The 

current fees are A$290 
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What scholarships are available? 

There are no faculty scholarships on offer for the Honours year but there are scholarship 
opportunities available Monash wide, more information on eligibility can be found at the following 
website: http://www.adm.monash.edu/scholarships/opportunities/jubilee-honours.html 

How many honours places are available? 

We do not have a set number of Honours places available. Applicants should find a research project 
they’re interested in and contact the relevant supervisor to discuss their suitability. The number of 
students an individual supervisor takes on each year may vary. 

If I am accepted, what resources are available? 

Honours students are to provide their own computer or can access computers in the Faculty computer 
lab. Honours students must save their data/work onto the university drive to keep it secure.  There will 
be software packages and IT support available for free, as well as photocopying, printing, telephones, 
and remote internet access. 

Students are also provided with laboratory space, equipment and consumables as required for their 
project. In addition, students will have access to supervisors and other research staff for support and 
guidance. 

How many hours a week are involved? 

Honours research is not a standard day. Depending on your experiments, you may find yourself 
working during the day as well as some evenings and weekends. Experiments are not always 9am-
5pm, discuss your time expectations with your prospective supervisor.  

With the exception of public holidays taken by the university, Honours students are expected to work 
full-time until the end of the course. 

You must notify your supervisor and the Faculty research office of any leave of absence (such as sick 
leave). 

http://www.adm.monash.edu/scholarships/opportunities/jubilee-honours.html
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How is the course assessed? 

Theme coursework unit 25% 
Comprising elements developed by the theme/faculty research office 

Research unit   75% 
Comprising:  Thesis score 50% 

 Final presentation score 10% 
Viva  15% 

When would I start? 

The Honours year is a one year course. Honours students will begin on Thursday, 16 February and 
finish at the end of October. There is no mid-year intake in the Honours program and this course 
cannot be offered part-time. 

Is there any coursework? 

Mostly students will be working on their research for their project, however the research office and 
each theme will have a small amount of set coursework that must be completed. There will be no 
formal lectures to attend apart from the MIPS or CMUS research seminars.

Are the research seminars mandatory? 

MIPS and CMUS provide seminars on various research topics delivered by institute staff, students 
and invited guests. These seminars are mandatory for all research students to attend. 
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Is there a student association? 

The Parkville Postgraduate Association (PPA) is a student committee, elected by the students. The 
association provides advice, coordinates guest speakers, sporting activities and entertainment 
evenings. While honours students are technically undergraduate students, the PPA encourage the 
participation of honours students as many of our honours students go onto our PhD program. 

What are the Career opportunities? 

The Bachelor of Pharmaceutical Sciences (Honours), aims to provide students with a higher level of 
experience in independent analysis and research in their selected area. The one year honours 
program also serves as excellent preparation for further study and research and is a pathway to gain 
entry into the PhD or research Master’s Program. 

This degree will open up exciting opportunities in research and development centres, the 
pharmaceutical industry and food, agriculture, chemicals, biotechnology and cosmetics companies. 

You could work as a medicine researcher and developer, drug analyst, formulation scientist, industry 
consultant, development chemist, medicinal chemist, patent attorney, academic or clinical-trial 
specialist. 

. 

What honours result do I need to achieve to gain entry into PhD 
or Masters Research program? 

Doctorate/PhD 
Duration: 4 years full-time or 8-years part-time.  
Qualifications and experience equivalent to bachelor’s degree in pharmacy, pharmaceutical sciences, 
science or other related field at a level of honours H1, H2A or a master’s degree in pharmacy or other 
relevant field.  

You need to have first-class honours (H1), or qualifications considered equivalent, to be considered 
for all the scholarships listed on the scholarship eligibility page. The H1 standard at Monash is 
equivalent to an overall grade of 80 per cent or higher. 

Master of Pharmaceutical Science 
Duration: 2-years full-time course.  
Qualifications and experience equivalent to bachelor’s degree in pharmacy, pharmaceutical sciences, 
science or other related field at a level of honours H1, H2A or H2B from a recognised tertiary institution. 

http://www.monash.edu/graduate-research/future-students/eligibility2/eligibility
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How do I apply? 

For entry into the Bachelor of Pharmaceutical Science (Honours) in 2017, applicants must complete 
the following steps: 

Steps 
1. Check your eligibility – see entry requirement on page 60 of this booklet.
2. Find a supervisor and a research project: http://monash.edu/pharm/future/courses/research/
3. Download, complete and submit the application form online. If you're a non-Monash 

student, you must also you must also enclose your academic transcripts and supporting documents.

When do applications close? 

Honours applications close on Friday, 2nd December. Local and international students may submit 
their applications at any time before or on this date. 

Note: If you’re an international student and receive an offer letter, you must complete an additional 
form with Monash International Recruitment Services (IRS). 

Where can I find out more information? 

Find out more about our honours research degrees, available projects and application information 
via this webpage: http://monash.edu/pharm/future/courses/research/ 

For more information, please contact 

Karen Drakatos 
Postgraduate Research Programs Coordinator 
Email: pharm-grad-research@monash.edu

Location 
Faculty of Pharmacy and Pharmaceutical Sciences 
Monash University [Parkville Campus] 
381 Royal Parade, PARKVILLE VIC 3052 
Web: www.monash.edu/pharm 

http://monash.edu/pharm/future/courses/research/
http://monash.edu/pharm/future/courses/research/
mailto:Karen.drakatos@monash.edu
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