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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 main areas of research are: 

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

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. 

This booklet gives you an insight into the potential Graduate Research projects for 2016. 

Research groups and supervisors have outlined their research interests that would form the basis of 
potential Graduate Research projects on offer. Projects have been grouped according to the 
research themes. 

For further information regarding individual research projects, students should approach the 
nominated supervisor associated with a particular project. 

The PhD program is offered to applicants with high academic standing, normally a research Master’s 
degree or an Honours degree at H1 (80%+) or H2A (70-79%) level in a relevant discipline. 

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). 

*QS World University Rankings by subject.
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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 

Dr Sejal Gohil Faculty Research Project Coordinator sejal.gohil@monash.edu 03 9903 9593 

Ms Karen Drakatos 
 

Postgraduate Research Programs 
Administrator 

karen.drakatos@monash.edu 03 9903 9203 

Ms Christine Farmer Research Project Manager christine.farmer@monash.edu 03 9903 9220 
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
 
(03) 9903 
9649 

Postgraduate Coordinators 

Contact Name Position Email  Telephone 
Dr David Kong Centre for Medicine Use and Safety david.kong@monash.edu 03 9903 9035 

Professor Ben Boyd Drug Delivery, Disposition and Dynamics ben.boyd@monash.edu 03 9903 9112 

Professor Roger Summers Drug Discovery Biology roger.summers@monash.edu 03 9903 9066 

Dr David Chalmers Medicinal Chemistry david.chalmers@monash.edu 03 9903 9110 

  

mailto:karen.mcconalogue@monash.edu
mailto:sejal.gohil@monash.edu
mailto:karen.drakatos@monash.edu
mailto:christine.farmer@monash.edu
mailto:philip.thompson@monash.edu
mailto:chris.porter@%20monash.edu
mailto:David.kong@monash.edu
mailto:ben.boyd@monash.edu
mailto:Roger.summers@monash.edu
mailto:David.chalmers@monash.edu
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Supervisor Contact list 

Supervisors Email 
Dr Angus Johnston angus.johnston@monash.edu 
Professor Arthur Christopoulos arthur.christopoulos@monash.edu 
Professor Ben Boyd ben.boyd@monash.edu 
Dr Ben Capuano ben.capuano@monash.edu 
A/Professor Bernard Flynn bernard.flynn@monash.edu 
Dr Betty Exintaris betty.exintaris@monash.edu
Dr Bim Graham bim.graham@monash.edu
Dr Bronwyn Evans bronwyn.evans@med.monash.edu.au 

Professor Carl Kirkpatrick carl.kirkpatrick@monash.edu 

Dr Celine Valant celine.valant@monash.edu.au 

Dr Charlie Dong charlie.dong@monash.edu 
Dr Chris MacRaild Chris.Macraild@monash.edu 
Professor Chris Porter chris.porter@monash.edu
Professor Colin Pouton colin.pouton@monash.edu
Dr Cornelia Landersdorfer cornelia.landersdorfer@monash.edu 

Dr Dana Hutchinson dana.hutchinson@monash.edu 
Dr Daniel Poole daniel.poole@monash.edu 
Dr David Chalmers david.chalmers@monash.edu 

Dr Darren Creek darren.creek@monash.edu 
Dr David Kong david.kong@monash.edu
Dr David Manallack david.manallack@monash.edu 

Dr Denise Wootten denise.wootten@med.monash.edu.au 

A/Professor Helen Irving helen.irving@monash.edu
Dr Jennifer Short jennifer.short@monash.edu
Professor Prof Jian Li jian.li@monash.edu 

Dr Joaquin Sanchis joaquin.sanchis-martinez2@monash.edu 
Dr John Haynes john.haynes@monash.edu
Dr Johnson George johnson.george@monash.edu 

Professor Jonathan Baell jonathan.baell@monash.edu
Dr Joseph Nicolazzo joseph.nicolazzo@monash.edu 

Dr Karen Gregory karen.gregory@monash.edu 
Dr Katie Leach katie.leach@monash.edu.au 

Dr Laura Edgington-Mitchell laura.edgington-mitchell.edu.au 
Dr Lauren May lauren.may@monash.edu 
Dr Luigi Aurelio Luigi.Aurelio@monash.edu 
A/Professor Martin Scanlon martin.scanlon@monash.edu 

mailto:angus.johnston@monash.edu
mailto:arthur.christopoulos@monash.edu
mailto:ben.boyd@monash.edu
mailto:ben.capuano@monash.edu
mailto:Bernard.Flynn@monash.edu
mailto:betty.exintaris@monash.edu
mailto:bim.graham@monash.edu
mailto:bronwyn.evans@med.monash.edu.au
mailto:carl.kirkpatrick@monash.edu
mailto:celine.valant@monash.edu.au
mailto:charlie.dong@monash.edu
mailto:Chris.Macraild@monash.edu
mailto:chris.porter@monash.edu
mailto:colin.pouton@monash.edu
mailto:cornelia.landersdorfer@monash.edu
mailto:dana.hutchinson@monash.edu
mailto:daniel.poole@monash.edu
mailto:david.chalmers@monash.edu
mailto:darren.creek@monash.edu
mailto:david.kong@monash.edu
mailto:david.manallack@monash.edu
mailto:denise.wootten@med.monash.edu.au
mailto:helen.irving@monash.edu
mailto:jennifer.short@monash.edu
mailto:jian.li@monash.edu
mailto:joaquin.sanchis-martinez2@monash.edu
mailto:john.haynes@monash.edu
mailto:johnson.george@monash.edu
mailto:jonathan.baell@monash.edu
mailto:joseph.nicolazzo@monash.edu
mailto:katie.leach@monash.edu.au
mailto:lauren.may@monash.edu
mailto:Luigi.Aurelio@monash.edu
mailto:martin.scanlon@monash.edu
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Supervisor Contact list (cont’d) 

Supervisors Email 
Dr Martina Kocan martina.kocan@.monash.edu.au 

Dr Meritxell Canals meri.canals@monash.edu
Dr Michael Whittaker michael.whittaker@monash.edu 
Dr Michelle Halls michelle.halls@monash.edu
Dr Natalie Trevaskis natalie.trevaskis@monash.edu 

Professor Nigel Bunnett nigel.bunnett@monash.edu
Dr Nicholas Veldhuis nicholas.veldhuis@monash.edu 
Professor Patrick Sexton patrick.sexton@monash.edu
Dr Paul White paul.white@monash.edu 

Professor Peter Scammells peter.scammells@monash.edu 

A/Professor Philip Thompson philip.thompson@monash.edu 

Professor Ray Norton ray.norton@monash.edu 

Dr Robert Lane rob.lane@monash.edu 

Professor Roger Summers roger.summers@monash.edu 

Dr Sab Ventura sab.ventura@monash.edu
Dr Sebastian Furness sebastian.furness@.monash.edu 

Professor Sebastien Perrier sebastien.perrier@monash.edu 
A/Professor Simon Bell simon.bell@monash.edu 
Dr Tina-Marie Lieu tinamarie.lieu@monash.edu
Professor Tom Davis tom.davis@monash.edu 
Dr Tony Velkov tony.velkov@monash.edu

mailto:martina.kocan@.monash.edu.au
mailto:meri.canals@monash.edu
mailto:michael.whittaker@monash.edu
mailto:michelle.halls@monash.edu
mailto:natalie.trevaskis@monash.edu
mailto:nigel.bunnett@monash.edu
mailto:nicholas.veldhuis@monash.edu
mailto:patrick.sexton@monash.edu
mailto:paul.white@monash.edu
mailto:peter.scammells@monash.edu
mailto:philip.thompson@monash.edu
mailto:ray.norton@monash.edu
mailto:rob.lane@monash.edu
mailto:roger.summers@monash.edu
mailto:sab.ventura@monash.edu
mailto:sebastian.furness@.monash.edu
mailto:sebastien.perrier@monash.edu
mailto:simon.bell@monash.edu
mailto:tinamarie.lieu@monash.edu
mailto:tom.davis@monash.edu
mailto:tony.velkov@monash.edu
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Research areas 

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

Centre for Drug Candidate Optimisation (CDCO) 

Theme Leader: Professor Susan Charman 

We are an innovative, collaborative research centre that provides Absorbtion, distribution, 
metabolism and Excretion (ADME) lead optimisation advice and support for emerging drug-discovery 
programs within biotechnology and pharmaceutical companies and not-for-profit research institutes. 

http://www.monash.edu.au/pharm/research/areas/optimisation/ 

Drug Delivery, Disposition and Dynamics (D4) 

Theme Leader: Professor Colin Pouton 

Our scientists are developing the next-generation of drug-delivery systems and regimens that will 
enhance effectiveness and improve patient treatment. Our research programs are both fundamental 
and applied, and we have technical expertise in drug-delivery technology, biopharmaceutics and 
PK/PD, drug targeting, polymers, nanomedicine and gene delivery and stem cell technology.  

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

Drug Discovery Biology (DDB) 

Theme Leader: Professor Patrick Sexton 

The Drug discovery biology theme applies multidisciplinary approaches to define new roles of 
macromolecules, particularly G protein-coupled receptors (GPCRs) and ion channels, in physiology 
and disease. This knowledge is utilised to modulate the properties of these macromolecules in a 
manner that can inform novel drug discovery. 

Collectively, GPCRs and ion channels comprise the largest grouping of cell-surface signal-
transmitting receptors. Approximately 40 per cent of current pharmaceuticals target less than 10 per 
cent of these proteins, leaving many untapped opportunities to discover new biology and 
therapeutics that regulate these receptors.  

Furthermore, GPCRs and ion channels are key regulators of many significant health burdens, 
including neuropsychiatric disease, metabolic disease, pain and inflammation, cardiovascular 
disease and numerous cancers. 

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

http://www.monash.edu.au/pharm/research/centres-institutes/pharmaceutical-sciences/
http://www.monash.edu.au/pharm/research/centres-institutes/medicine-safety/
http://www.monash.edu.au/pharm/research/areas/optimisation/
http://www.monash.edu.au/pharm/research/areas/drug-delivery/
http://www.monash.edu.au/pharm/research/areas/drug-discovery/
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Research areas (cont’d) 

Medicinal Chemistry 

Theme Leader: Professor Peter Scammells 

We focus on medicinal chemistry for drug discovery. We have successfully contributed to the 
development of the ground-breaking flu treatment Relenza and other important medicines. Our 
strengths are in structure-based drug design, synthetic medicinal chemistry and translational 
chemistry which apply the principles and techniques of chemistry to the discovery and development 
of compounds to prevent, treat or cure disease. Our theme is home to the Australian Translational 
Medicinal Chemistry Faculity (ATMCF) 

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

Centre for Medicine Use and Safety (CMUS) 

Theme Leader: Professor Carl Kirkpatrick 

Our research takes place within the Centre for Medicine Use and Safety. Its ultimate goal is to 
optimise the safe and effective use of medicines through our expertise in health services 
(development and evaluation), pharmacometrics (pre-clinical, clinical, phase I- IV+), 
pharmacotherapy (hospital, aged care and community), public health/pharmacoepidemiology and 
pharmacy education (academic and professional).  

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

http://www.monash.edu.au/pharm/research/areas/medicinal-chemistry/
http://www.monash.edu.au/pharm/research/areas/medicine-safety/
http://www.monash.edu.au/pharm/research/centres-institutes/medicine-safety/
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Top 10 reasons why you should do your PhD with us 

1. Study with Australia and the Asia-Pacific region's leading pharmacy and pharmacology
faculty 
The world's best science and medical research prospects choose Monash to study their PhD 
because they want to be mentored by leading experts. We are ranked number 1 in Australia for 
pharmacy and pharmacology (QS World Rankings by Subject). We scored 5/5 for our research in 
the fields of pharmacology and pharmaceutical sciences and nanotechnology in the Excellence in 
Research for Australia (ERA) assessment. ERA is an independent assessment of Australia's 
research capability. 5/5 means 'well above world standard.' 

2. More than a thesis - we provide important employability and industry skills dvelopment so
you'll stand out in an elite group 
More than a thesis, the new Monash PhD gives you extra professional development to help you build 
transferable skills desired by employers in commercial industry, academia, government and the 
community. 

3. Be guided by and collaborate with the world's best and brightest researchers and
innovators 
Our researchers are at the forefront of advances in knowledge of human biology, cells, 
nanomaterials and chemistry. They've contributed to breakthrough medicines such as the flu 
treatment Relenza and better treatments to fight malaria, cancer, autoimmune disease, dementia, 
post-partum haemorrhage, antibiotic resistant superbugs and neglected diseases. The best part is, 
they want to share their expertise with you! They're supportive of early career researchers and want 
to help them to become the next generation of leaders in pharmacy and pharmaceutical science 
research. 

4. Undertake your research in state-of-the-art facilities and with the latest technology
You'll undertake your research at a specialist, purpose-built campus and have access to new and 
dedicated research facilities, fully equipped purpose-built laboratories and an extensive specialist 
library. Our laboratories are industry-standard with some equipment being the only of its kind in the 
Southern Hemisphere! 

5. We're part of an internationally renowned healthcare and biomedical precinct in the world's
most livable city! 
We're major players in the healthcare and pharmaceutical communities and we're located in 
Melbourne's premier medical and biomedical precinct. Not only will you be lucky enough to have 
access to some of the world's leading experts who work alongside us, you'll be studying in the 
World's Most Livable City! We're regularly bestowed this honour for a good reason. Melbourne has 
an outstanding standard of living, cultural diversity and strong job opportunities. We're also a really 
friendly city with a vibrant social life! 

6. We think big! Take your PhD research onto the international stage
We want to develop the next generation of leaders in pharmaceutical and biomedical research. 
That's why we've joined forces with top UK universities; The University of Nottingham and the 
University of Warwick, to offer the Joint International PhD degrees. You'll get to work with experts in 
Australia and the UK, benefit from broader international industry and research networks and 
graduate with a PhD from two top 100 universities! Our PhD program with Nottingham operates as 
a Doctoral Training Centre, which is the first of it’s kind at Monash and one of only a few offered 
nationally. 

http://monash.edu.au/pharm/hot-prospect/hdr-programs/elite.html
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Top 10 reasons why you should do your PhD with us 

7. We've got friends in high places who want to help you reach your goals
Our strong links with the Australian and international pharmacy and pharmaceutical science 
community means you will have wonderful professional experience, research and networking 
opportunities. We work closely with top universities and major research and pharamceutical 
companies throughout the world. 

8. We reward your excellence
We think you should be rewarded for your dedication and talent. That's why we offer one of the most 
comprehensive scholarship programs in Australia. Monash offer more than 350 scholarships a year 
to cover living and other costs so our best PhD prospects can pursue their research full-time. 

9. Be part of something world-changing!
We're ambitious, visionary and want to change the world by improving patient outcomes. Complete 
your PhD working on an internationally significant project - you'll be challenged and be inspired to 
meet your PhD and research targets. 

10. Get the best support crew!
We're here to help you reach your goals. Our campus is renowned for its strong sense of community 
and outstanding research support. You'll enjoy a brilliant PhD experience thanks to our approachable 
and supportive supervisors. We've also got you covered with comprehensive support and assistance 
programs to make sure you've got back-up for all aspects of life as a PhD student. 

http://www.monash.edu/migr/support/index.html
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Course Information – Doctor of Philosophy 

Webpage: http://monash.edu/pubs/handbooks/courses/2625.html 

Course: Doctor of Philosophy 

Course Code: 2625 

Description 
Candidature in a Doctor of Philosophy involves the independent investigation of a research problem 
that has been formulated by the student. It is expected that the research undertaken will make a 
significant contribution to the discipline in which the studentis enrolled. Doctoral studentare 
supported by a minimum of two supervisors throughout their candidature. 

Outcomes 
Successful completion of the program will signify that the holder has completed a course of 
postgraduate training in research under proper academic supervision and has submitted a thesis 
that the examiners have declared to be a significant contribution to knowledge and which 
demonstrates the student's capacity to carry out independent research. 

Candidature rules  
For all candidature rules and other important information for PhD students refer to the Handbook 
for Doctoral Degrees. 

Structure 
This course consists of: 

• a research and thesis component
• a graduate research professional development training program of a minimum of 120

hours.

Requirements 
Students must, in consultation with and under the direct supervision of a member/s of the academic 
staff: 

(a.) carry out a program of research on an agreed topic approved by the faculty in the student's 
chosen discipline for a specified period, including attending and/or presenting at seminars and other 
related activities as indicated by the faculty 

(b.) submit for assessment a thesis of not more than 80,000 words on the program of research which 
meets the requirements of the examiners. Submission of the thesis based on or partially based on 
conjointly published or unpublished work may be permitted. 

(c.) satisfactorily complete the program of professional development training. 

Areas of study 
• Pharmacy and pharmaceutical sciences PhD program

Award(s) 
Doctor of Philosophy 

http://www.monash.edu.au/migr/research-degrees/handbook/content/
http://www.monash.edu.au/migr/research-degrees/handbook/content/
http://www.monash.edu.au/migr/examiners/publication/
http://monash.edu/pubs/handbooks/aos/pharmacy-and-pharmaceutical-sciences-phd-program/index.html
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Course Information - Master of Pharmaceutical Sciences 

Webpage: http://monash.edu/pubs/handbooks/courses/2627.html 
Course: Master of Pharmaceutical Sciences 
Course Code: 2627 

Description 
This course provides research opportunities in any of the principal areas of research in the broad 
field of pharmaceutical science. Project availability is conditional upon the availability of materials, 
equipment and supervisors. Students are advised to consult with a potential supervisor regarding 
their choice of topic. 

Outcomes 
Upon successful completion of this course it is expected that graduates will be able to: 

• produce a thesis that displays competence in understanding and carrying out research in the
field of pharmaceutical science (but with less emphasis on comprehensive knowledge and
originality as required in a PhD)

• devise a research topic to investigate a particular pharmaceutical science research area
• identify key research questions that are not too general and ambitious
• select and review relevant theory and literature
• design a study and choose appropriate methods to investigate the specific research questions
• select appropriate modes of analysis
• consider ethical issues involved in research
• implement, critically appraise or apply research in a particular field
• prepare a comprehensive written report that is professionally presented and contains all the

required components of a master's thesis, including a bibliography.

Structure 
This course consists of a research and thesis component undertaken in any of the Faculty of 
Pharmacy and Pharamceutical Sciences research areas and a graduate research professional 
development training program. 

Requirements 
Candidates must, in consultation with and under the direct supervision of a member/s of the 
academic staff: 

(a.) carry out a program of research on an agreed topic approved by the faculty in the candidate's 
chosen discipline for a specified period, including attending and/or presenting at seminars and 
other related activities as indicated by the faculty 

(b.) submit for assessment a thesis of not more than 20,000 words on the program of research 
which meets the requirements of the examiners. Submission of the thesis based on or partially 
based on conjointly published or unpublished work is permitted. 

Award(s) 
Master of Pharmaceutical Science 

http://monash.edu/pubs/handbooks/courses/2627.html
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The Monash Doctoral Program 

The Monash Doctoral Program is a PhD for the 21st century where the proud tradition of a research 
project marked by excellence and originality is enhanced by innovative training options that support 
graduate researchers throughout their journey and prepare them for impact beyond. 

Your research will be complemented by training opportunities that support and enhance your 
contribution as a graduate researcher and prepare you to make an impact in industry, academia, 
government and the broader community. 

Dynamic professional development 

All graduate researchers working within the Monash Doctoral Program have access to training, 
seminars and other opportunities that build skills and capabilities including: 

• Training in the essentials of data and project management to ensure you can manage tasks
efficiently;

• Workshops in communication, high-performance teams, leadership and networking so that
you can work effectively with others;

• Modules about publication strategies and research commercialisation to extend the reach
and application of your findings;

• A specialist stream of workshops focused on higher education for those with a vision for
teaching within a university setting.

Specialised development for your discipline 

Our faculty, also includes training, seminars and other development opportunities to build the 
specialist skills required within your field. 

This includes a wide range of discipline-specific offerings about topics such as: 

• Advanced research methodologies
• Writing techniques
• Supervising and mentoring others
• Technical equipment
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Postgraduate Research Scholarships 

Postgraduate Research Scholarships are available for full-time research at one of Monash 
University's Australian campuses. Over 300 living allowance or stipend scholarships and 70 
international tuition-paying scholarships are offered at the main central selection round, which closes 
on 31 October each year. A mid-year scholarship round is held each year which closes on 31 May. 
Approximately 70 living allowance or stipend scholarships and 15 tuition-paying scholarships are 
offered. In addition most faculties offer scholarships to a number of applicants who miss out on a 
central scholarship offer.  

There are two types of scholarships offered; living allowance scholarships which provide a fortnightly 
stipend and tuition-paying scholarships which cover course fees for international students. 

Living allowance scholarships: Australian Postgraduate Award (APA), Monash Graduate 
Scholarship (MGS), Sir James McNeill Postgraduate Research Scholarship, Silver Jubilee 
Scholarship, Monash Indigenous Research Award and Monash Equity Scholarship. The stipend 
rates and associated benefits are available from the Graduate Research Services (GRS) website or 
the scholarship conditions of award.  

Tuition-paying scholarships for international students: International Postgraduate Research 
Scholarship (IPRS), Monash International Postgraduate Research Scholarship (IPRS) and Vera 
Moore International Postgraduate Research Scholarship (VMIPRS). Some tuition paying 
scholarships also cover the cost of standard Overseas Student Health Cover. Further information is 
available from the scholarship conditions of award. 

Eligibility 

Applicants intending to undertake or who are currently enrolled for a research master’s degree, PhD 
or research professional doctorate are eligible to apply. 

Applicants must hold an Australian or New Zealand bachelor’s degree with first class honours or 
qualifications and/or research experience deemed equivalent by the university. 

Applicants who do not hold an Australian or New Zealand bachelor’s degree with first class honours 
should refer to the H1 Equivalence assessment procedures. 

Applicants completing an honours degree must have their results available by early December (end 
of year round) or early July (mid-year round) to be eligible. 

http://www.monash.edu.au/migr/support/scholarships/offer/stipend.html
http://www.monash.edu.au/migr/support/scholarships/scholarship-conditions-of-award/
http://www.monash.edu.au/migr/support/scholarships/scholarship-conditions-of-award/
http://mrgs.monash.edu.au/scholarships/selection/proc13.html
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How to apply? 

Applications for admission to candidature can be considered by the faculty at any time during the 
year; however the applications for centrally allocated scholarships only occur twice a year: 

• The mid-year scholarship round closes on 31 May and
• The end of year scholarship round closes on 31 October each year.

Note: Research degree applications may only be submitted once you have obtained an invitation to 
apply from a supervisor. 

To become a graduate research student at Monash University follow these steps: 
Step 1: check your eligibility  
Step 2a: find a project  
Step 2b: obtain an invitation to apply from the supervisor  
Step 3: apply for a course and scholarship Apply for a course and scholarship 
Step 4: accept your candidature offer and accept your scholarship offer 

(Please see below for more information on types of scholarships available) 

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 scholarship application preferably by the scholarship closing date. 

http://www.monash.edu.au/study/research/
http://www.monash.edu.au/migr/apply/eligibility/index.html
http://www.monash.edu.au/migr/apply/invitation/index.html
http://www.monash.edu.au/migr/apply/register/index.html
http://www.monash.edu.au/migr/apply/accept/enrolling/index.html
http://www.monash.edu.au/migr/apply/accept/scholarship/index.html
http://www.mrgs.monash.edu.au/futurestudents/eligibility/langprof.html
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Joint International PhD with The University of Nottingham 
The new Joint International PhD in Molecular Pharmacology and Drug Discovery Biology is an elite 
PhD program developed for the world's brightest biomedical science students to enable them to 
develop more effective and selective therapies to tackle diseases of global relevance to human 
suffering. 
 
Participants in the Joint Award PhD will be members of our new Doctoral Training Centre (DTC) for 
Molecular Pharmacology and Drug Discovery Biology. The Drug Discovery Biology, Theme of the 
Monash Institute of Pharmaceutical Sciences (MIPS) will drive the program.  
 
Core training delivered in the first year will provide students with skill sets that are essential for their 
development as creative and independent scientists. Further training and workshops in molecular 
pharmacology and drug discovery biology delivered in years 2-4 will provide specialized training in 
specific aspects of pharmacology. 
 
An advanced skills workshop in year 4 will equip students with the necessary skills to compete for 
prestigious positions in academia and industry. Further, the DTC is exploring options for cohort 
building and generating international exposure during years 2-4 proposing "retreat" meetings of both 
Monash and Nottingham students (every second year) and development of satellite research 
meetings allied to international meetings in the field. 
 
This program will also offer laboratory rotations in year 1 and industry rotations during year 4. 
Laboratory rotations provide students with an opportunity to experience different laboratory 
environments and to explore divergent areas of scientific enquiry. During year 1, students will 
undertake three 8-10 week rotations in their primary institutions. The rotations will be in different 
laboratories studying distinct topics with divergent approaches. At the end of the rotations the 
students will select one laboratory for their thesis project. This laboratory will be partnered with a 
laboratory at their secondary institution. Typically, students will spend years 1-2 at their primary 
institution, year 3 at their secondary institution, and year 4 at their primary institution. During year 4, 
students will undertake one 8-10 week rotation with an industrial partner in a field that is directly 
relevant to their thesis research topic. The rotation will expose our students to research in the 
biotechnology/ pharmaceutical setting. 
 
Students interested in the Joint International PhD with The University of Nottingham should contact 
the Program Director, Prof Nigel Bunnett. 

 

mailto:Nigel.Bunnett@monash.edu
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Joint International PhD with Warwick University 

The Monash Warwick Alliance offers a new model for research-led institutions to meet the global 
challenges of the 21st century. By accelerating the exchange of students, ideas and information and 
exploiting the opportunities offered by the two institutions, we intend to create a new approach to 
global higher education. 

A key aim of the alliance is to help meet the increasing student, industry and government demand 
for universities to produce graduates with a global education, and to undertake rsearch that 
addressed world-relevant and strategically important problems. As part of this strategy we have 
introduced a new model of PhD training, The Joint Doctoral Programmes (JDOs), allowing you to 
study at two innovative and internationally renowned institutions. This innovative model challenges 
traditional concepts and enables Monash students to spend part of their PhD at Warwick and receive 
a joint-badged PhD. 

For more information on the Joint International PhD with Warwick University and how to apply, 
please go the websites below: 

http://www.monash.edu/about/world/warwick/study/jdp 
http://www.monash.edu/about/world/warwick/study/how-to-apply 

http://www.monash.edu/about/world/warwick/study/jdp
http://www.monash.edu/about/world/warwick/study/how-to-apply
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Monash Graduate Research Projects 

The following Monash graduate research projects are currently available within the Monash Institute 
of Pharmaceutical Sciences (MIPS) and the Centre of Medicine Use and Safety (CMUS). The 
projects are listed under either MIPS by theme or CMUS.  

Monash Institute of Pharmaceutical Sciences (MIPS) 

o Medicinal Chemistry
o Centre for Drug Candidate Optimisation (no projects available for 2014)
o Drug Delivery, Disposition and Dynamics
o Drug Discovery Biology

Centre of Medicine Use and Safety (CMUS) 

o Centre for Medicine Use and Safety

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/cmus/index.html
http://www.pharm.monash.edu.au/research/mips/index.html
http://www.pharm.monash.edu.au/research/cmus/index.html
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Main Supervisor Project title 
A/Professor Philip Thompson Making better peptide drugs 

A/Professor Philip Thompson PIK AND MYCS: orthogonal 2 in 1 combination therapy 
targeting MYC-driven cancers 

A/Professor Martin Scanlon Structure-based design of novel anti-bacterial drugs 
Dr Ben Capuano Fluorescent conjugates for imaging dopamine D2 receptors 
Dr David Chalmers New drugs targeting HIV 
Dr David Chalmers Computational Drug Formulation 

Professor Jonathan Baell Drug-resistant "superbugs" and the design and synthesis of 
new small molecule treatments. 

Professor Jonathan Baell Medicinal chemistry-led drug discovery of new anticancer 
agents 

Professor Peter Scammells  Structure-based design of novel aminopeptidase inhibitors 
Professor Peter Scammells  Noscapine derivatives as potential anticancer agents 
Professor Peter Scammells  
 

A1 adenosine receptor allosteric and bitopic ligands as 
cardioprotective agents 

Dr Bim Graham Expanding the molecular tool set for structural studies of 
proteins and their complexes 

Dr Bim Graham 
 

Fluorescent and nanoparticle-based probes to investigate 
GPCR signalling 

Dr Bim Graham 
 

Light-responsive nano-systems for potential therapeutic 
applications 

Dr Bim Graham Activity-based probes for disease-related proteases   
A/Prof Bernard  Flynn Drug discovery and smart materials: from cancer therapeutics 

to solar cells 

A/Prof Bernard Flynn Drug discovery: targeting sphingolipid signaling in cancer, 
fibrosis and autoimmune disease. 

A/Prof Bernard Flynn Asymmetric synthesis: novel 3d drug scaffolds and anticancer 
natural products 

Professor Ray Norton Venom-derived peptides as therapeutics for autoimmune 
diseases 

Professor Ray Norton Fragment- and structure-based approaches to new 
therapeutics 

Professor Ray Norton Engineering new malaria vaccine candidates 
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Medicinal chemistry 

Project Title Making better peptide drugs 
Main Supervisor A/Professor Philip Thompson 
Other Supervisors 
Outline of Project While there are many important and lucrative peptide drugs in 

clinical use, there remains significant dogma surrounds peptide 
as “poor drugs”. Like most molecules, peptides have limitations 
with respect to ADME properties that can prevent sufficient 
exposure in a therapeutic setting. On the other hand there are 
many examples of peptides that show “unexpected” properties 
such as membrane permeability or an extended in vivo half-life 
that suggest that with optimisation of key chemical properties a 
peptide lead can be transformed into a therapeutic candidate. 

Our group is dealing with achieving these outcomes in a number 
of ways, and a number of projects are available for the 
development of strategies to create peptide therapeutics. Most 
involve the development of unusual amino acid derivatives, and 
application of sophisticated chemistry against a background of 
solid phase peptide synthesis. 

1. Dimeric ligands for Neuropeptide Y receptors. The peptide
1229U91 is a cross linked dimer with an extended in vivo
half-life and super-potent antagonism (pKb ~ 10) of Y1
receptors. We are attempting to synthesize analogue to
understand and optimize these properties for prospective
anti-obesity drugs.

2. Angiotensin 4 is a potent inhibitor of insulin-regulated
aminopeptidase, a target in Alzheimer’s disease and fibrotic
disease. We are developing cyclic analogues incorporating
unnatural amino acids to enhance selectivity and in vivo
stability.

3. The Polypeptins are wide spectrum antibiotics that have a
complex cyclic lipopeptide structure. We are developing the
first total synthesis that will allow optimisation of the activity.
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Medicinal chemistry 

Project Title PIK AND MYCS: orthogonal 2 in 1 combination therapy targeting 
MYC-driven cancers  

Main Supervisor A/Professor Philip Thompson 
Other Supervisors A/Professor Martin Scanlon 
Outline of Project MYC is a transcription factor and is commonly found to be 

upregulated in a wide variety of cancers. In many cases it is the 
overexpression of MYC that drives the cancer. Therefore, 
inhibiton of MYC is an attractive therapeutic option. However, the 
MYC protein has no “druggable” sites and despite extensive 
efforts, it has proven impossible to generate any small molecule 
inhibitors. 

An alternative strategy is to control 
MYC by inhibiting non-mutated 
genes that are involved in 
signalling and effector pathways 
that regulate MYC activity.  
For example inhibition of the PI3K 
signalling pathway also 
antagonises the functional outputs 
of MYC. Similarly, genetic studies 
have identified bromodomain 
(BRD)-containing proteins as 
potential targets to regulate MYC 
activity. In particular the “BRD and 
extraterminal domain subfamily” 
(BET) and the “ATPase Family, 
AAA Domain Containing 2” protein 
(ATAD2) were identified as 
promising targets. 

HYPOTHESIS: Our hypothesis is that by combining small 
molecule inhibitors of the PI3K pathway with selective inhibitors 
of BRD it will be possible to achieve synergistic and convergent 
blockade of MYC oncogene expression and function. 

Project ideas 
1. Developing novel inhibitors of ATAD2 using fragment-based

drug design
2. Identify the most effective combinations of PI3K/BRD

inhibitors for the treatment of MYC-dependent malignancies
3. Explore the potential to develop single agent dual action

PI3K/BRD inhibitors by rational design using our highly
resolved understanding of PI3K and BRD ligand binding.

PI3K

MYC

CANCER

BRD Inhibitor

PI3 Kinase 
Inhibitor
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Medicinal chemistry 

Project Title Structure-based design of novel anti-bacterial drugs 
Main Supervisor Martin Scanlon 
Other Supervisors Brad Doak, Ben Capuano 
Outline of Project 

Antibiotic resistance represents a major and escalating public 
health concern. There is a pressing need to develop new drugs 
that combat bacterial disease in ways that are not susceptible to 
current bacterial resistance mechanisms[1]. Current antibiotics 
target essential bacterial process so that they either kill bacteria or 
inhibit their growth[2]. This gives a selective advantage to bacteria 
that can survive in the presence of the antibiotic and can lead to 
the development of resistance. An alternate strategy is to target 
bacterial virulence rather than bacterial viability[3]. A major 
advantage of this approach is that agents that reduce virulence 
without inhibiting growth exert less pressure for the development 
of resistance. The enzyme DsbA is a key regulator of virulence in 
many Gram-negative bacteria.(reviewed in [4]) 
In this project you will use structure-based methods to design, 
synthesise and evaluate inhibitors of DsbA. We have identified 
compounds that bind to and inhibit DsbA from Vibrio cholerae. You 
will elaborate these compounds to generate potent and specific 
inhibitors of VcDsbA. These will be evaluated for their ability to 
inhibit virulence in clinical strains of V. cholerae. 

Figure 2 – An inhibitor of VcDsbA identified from fragment screening and a 
structure of the fragment bound to VcDsbA  

[1] Payne DJ. Microbiology - Desperately seeking new antibiotics. Science. 
2008;321:1644-5. 
[2] Walsh C. Antibiotics: Actions, Origins, Resistance. Washington DC: ASM 
Press; 2003. 
[3] Rasko DA, Sperandio V. Anti-virulence strategies to combat bacteria-
mediated disease. Nat Rev Drug Discov. 2010;9:117-28. 
[4] Heras B, Shouldice SR, Totsika M, Scanlon MJ, Schembri MA, Martin JL. 
DSB proteins and bacterial pathogenicity. Nat Rev Microbiol. 2009;7:215-25. 
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Medicinal chemistry 

Project Title Fluorescent conjugates for imaging dopamine D2 receptors 
Main Supervisor Dr Ben Capuano 
Other Supervisors Dr Bim Graham and 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 New drugs targeting HIV 
Main Supervisor Dr David Chalmers 
Other Supervisors A/Prof Philip Thompson, A/Prof 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 the fragment-based drug design approach shown below, 
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. 

This work is available as an honours or higher degree project. 

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 Computational Drug Formulation 
Main Supervisor Dr David Chalmers 
Other Supervisors Prof Colin Pouton and Dr Dallas Warren 
Outline of Project Lipid formulations are important for the oral formulation of drugs 

that are poorly soluble in water. Such formulations are complex 
mixtures of components such as oils, fatty acid esters and 
surfactant polymers.  This heterogeneity makes the study of 
these mixtures by standard experimental methods very difficult.  

Figure 1. 
Molecular dynamics (MD) simulation is a powerful computational 
technique to investigate aggregates on the molecular scale.  As 
an example, Figure 1 shows an atomic model of a 
monoglyceride/diglyceride mixture (water is blue, lipid head 
groups are red/white lipid tails are shown as sticks).  This project 
will use multiple molecular dynamics simulations run on HPC 
computing systems to investigate the internal structure of lipid 
formulations, and how drugs partition within the systems. The 
project aims to develop in silico methods to examine the 
interaction between drugs and formulations.  These methods will 
prove to be an essential tool for formulators of lipid systems for 
oral administration.  

Techniques Used: 
Molecular dynamics and high performance computing. 

This work is available as an honours or higher degree project. 

References: 
1. Warren, D. B.; King, D.; Benameur, H.; Pouton, C. W.; Cha
D. K. Glyceride lipid formulations: molecular dynamics modeling of 
phase behavior during dispersion and molecular interactions betwe
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 Drug-resistant "superbugs" and the design and synthesis of new 
small molecule treatments. 

Main Supervisor Professor Jonathan Baell 
Other Supervisors Selected dependent in individual project 
Outline of Project It is an inevitability that pathogenic microorganisms find ways to 

develop resistance to medicaments designed to treat the diseases 
that they may cause. We have a variety of drug discovery projects 
aimed at problematic microorganisms. We have projects targeting 
bacteria, including Clostridium difficile and Mycobacterium 
turburculosis,  as well as protozoans such as Trypanosoma cruzi, 
the causative agent of Chagas disease, and Plasmodium 
falciparum, a causative agent of malaria. 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 biologists in place that can provide 
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. 

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

Project Title Medicinal chemistry-led drug discovery of new anticancer agents 
Main Supervisor Professor Jonathan Baell 
Other Supervisors Selected dependent in individual project 
Outline of Project Cancer. The very word is enough to strike fear into us all and 

almost every individual has been affected in some way by this 
terrible collection of diseases. In our laboratory we have several 
exciting projects available that focus on anti-cancer drug 
discovery. One aspect involves the discovery of compounds that 
modulate epigenetic anticancer targets called histone 
acetyltransferases, for which we have evidence that inhibition is 
potentially relevant to the treatment of certain leukemias and 
lymphomas currently untreatable and that represent a certain 
death sentence. Another area of anticancer drug discovery 
focuses on the targeted delivery of potent cytotoxins to tumour 
tissue while also delivering a second agent that synergizes with 
the first to comprehensively kill cancerous tissue. To be able to do 
this effectively requires some smart chemistry and some smart 
design. 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, such 
as those in nanomedicine at MIPS for targeted delivery projects, 
or histone acetyltransferase experts at the Walter and Eliza Hall 
Institute of Medical Research, which is co-located in Parkville. 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. 

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

Project Title Structure-based design of novel aminopeptidase inhibitors 
Main Supervisor Professor Peter Scammells, Dr Sheena McGowan 
Other Supervisors Dr Natalie Vinh and Dr Nyssa Drinkwater 
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. 
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Medicinal chemistry 

Project Title Noscapine derivatives as potential anticancer agents 
Main Supervisor Professor Peter Scammells, Dr Ben Capuano 
Other Supervisors Professor Colin Pouton 
Outline of Project Noscapine is an 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: De Bono et al. J. Med. Chem. 2016 , in press 
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Medicinal chemistry 

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

Main Supervisor Professor Peter Scammells 
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 Expanding the molecular tool set for structural studies of proteins 

and their complexes 
Main Supervisor Dr Bim Graham 
Other Supervisors Professor Gottfried Otting (Australian National University) 
Outline of Project Structural analysis of proteins and their assemblies and 

complexes provides extremely valuable insights into their function. 
The development of new drugs is also greatly facilitated if the 
structures of target proteins are known (structure-based drug 
design). The most accurate atomic-resolution structures are 
obtained using X-ray crystallography, however many proteins are 
notoriously difficult to crystallize in a form suitable for the collection 
of high-quality diffraction data. The dynamic nature of multi-protein 
complexes and other bio-macromolecular assemblies, whose 
formation typically involves weak interactions, can also 
significantly hamper efforts to study these systems in the solid 
state. 
 
This project seeks to develop a range of novel chemical reagents 
that may be used in conjunction with NMR spectroscopy, EPR 
spectroscopy, mass spectrometry and advanced computer 
algorithms to generate accurate atomic-resolution structural 
models of proteins, protein-ligand complexes and bio-
macromolecular assemblies (1, 2). In addition to being engineered 
for optimal performance, these new tools will be designed for use 
in combination with recent groundbreaking methodology 
developed for the site-specific introduction of unnatural amino 
acids into proteins (3, 4). This will greatly expand the number of 
protein systems amenable to structural characterization, and 
thereby structure-based drug design. It will also help to usher in 
an exciting new era in structural biology, namely the study of 
structural change as proteins function. 
 

 
 
For further information about our research group, see 
www.bimgrahamgroup.com 
 
(1)  Graham et al. Bioconjugate Chem. 2011, 22, 2118-2125. 
(2)  Yagi et al. J. Amer. Chem. Soc. 2011, 133, 10418-10421. 
(3)  Liu and Schultz, Annu. Rev. Biochem. 2010, 79, 413-444. 
(4)  Choy et al. Bioconjugate Chem. 2013, 24, 260-268. 

  



32 | P a g e

Medicinal chemistry 

Project Title Fluorescent and nanoparticle-based probes to investigate GPCR 
signalling 

Main Supervisor Dr Bim Graham, Professor Peter Scammells 
Other Supervisors Dr Nicholas Veldhuis 
Outline of Project G protein-coupled receptors (GPCRs) are amongst the most 

heavily investigated drug targets in the pharmaceutical industry, 
with GPCR-targeting agonists and antagonists accounting for the 
majority of best-selling drugs and about 40% of all prescription 
pharmaceuticals on the market (1). The development of such 
drugs, as well as fundamental studies of GPCR pharmacology, 
have traditionally been underpinned by radio-ligand binding 
assays. Fluorescence-based methods, however, are fast 
becoming preferred over radiometric methods because they are 
generally simpler, faster, safer, and are amenable to real-time 
monitoring of, for example, receptor trafficking and signalling 
processes in live cells (2). Fluorescent technologies can also be 
applied to the analysis of single cells, whereas radiometric assays 
require large cell populations and provide only a population 
average for the pharmacological parameter they measure.  

We are interested in the development of new fluorescent tools, 
including nanoparticle-based ones, that will help us to better 
understand the pharmacology of GPCRs involved in pain and 
inflammation. This project will therefore focus on the development 
of novel fluorescently-labelled receptor agonists and antagonists 
and/or advanced new strategies to label GPCRs with fluorophores 
(2,3). These tools will provide us with new opportunities to (i) 
measure quantitative data on ligand binding at the cellular and 
sub-cellular level, (ii) study changes in GPCR localisation 
associated with various pathologies, (iii) explore phenomena such 
as receptor dimerisation, biased signalling, allosteric modulation 
and compartmentalised signalling with high spatio-temporal 
resolution, and/or (iv) screen libraries of compounds in the quest 
to develop new drugs with improved potency and reduced side-
effect profiles.  

For further information about our research group, see 
www.bimgrahamgroup.com 

(1)  McDonald, Anaesth. Intens. Care Med. 2011, 12, 31-35. 
(2)  Böhme, A. G. Beck-Sickinger, Cell Comm. Signal. 2009, 7, 16. 
(3)  Vernall et al. Brit. J. Pharmacol. 2014, 171, 1073-1084. 
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Medicinal chemistry 

Project Title Light-responsive nano-systems for potential therapeutic 
applications 

Main Supervisor Dr Bim Graham 
Other Supervisors Dr Angus Johnston, Professor Benjamin Boyd 
Outline of Project The past decade has witnessed a surge of interest in nanoparticles 

related to their potential wide-ranging applications in biology and 
medicine (1). The reasons for this interest are many and varied, 
but two of the major attractions are that (i) nanoparticles have a 
range of intrinsic properties that can be usefully exploitable for 
diagnosis and/or therapy, and (ii) the surface of nanoparticles can 
be decorated with multiple species to provide targeting capability, 
to tune their pharmacokinetic properties, and to enable (additional) 
modes of detection and/or therapy.  

This project will involve the design, synthesis and testing of new 
multi-functional nanoparticles targetted towards cancer and/or 
bacterial cells. We are particularly interested in the development 
of systems that are able to generate or release cytotoxic species 
in response to light for use in photodynamic therapy (2-4). A major 
benefit of light-triggered activation/release of chemotherapeutics 
is that the intensity, shape, duration and direction of a light beam 
can be readily manipulated, enabling drug production/release to 
be controlled with extreme accuracy. The project will involve a 
combination of synthesis and cell-based experiments to assess 
whether “on command” cell death can be induced by exposing 
modified nanoparticles to controlled bursts of light.  

For further information about our research group, see 
www.bimgrahamgroup.com 

(1)  Barreto et al. Adv. Mat. 2011, 23, H18-H40. 
(2)  Brechet et al. Trends Biotechnol. 2008, 26, 618-621. 
(3)  Sortino, J. Mater. Chem. 2012, 22, 301-318. 
(4)  D. Crespy et al. Chem. Commun. 2010, 46, 6651-6662. 
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Medicinal chemistry 

Project Title Activity-based probes for disease-related proteases  
Main Supervisor Dr Bim Graham 
Other Supervisors Dr Lou Aurelio, Dr Laura Edgnington-Mitchell, Professor Nigel 

Bunnett 
Outline of Project Protease enzymes are essential for life, however abnormal 

proteolytic activity is associated with numerous diseases, 
including rheumatoid arthritis, pancreatitis, inflammatory bowel 
disease, muscular dystrophy and Alzheimer’s disease (1). A major 
research program at MIPS is focused on investigating the role of 
proteases in pain and inflammation. As part of this effort, we are 
developing activity-based probes (ABPs) to detect and measure 
protease activity in tissue extracts and biopsy samples, as well as 
in vivo. ABPs are molecules that function much like suicide 
inhibitors, i.e. substrate analogues that bind to proteases and form 
irreversible covalent bonds to them. However, ABPs additionally 
feature either a fluorescent group for visualisation and 
quantification of proteolytic activity, or a chemical handle that 
enables separation and identification of proteases via “pull-down” 
techniques coupled with gel electrophoresis and/or mass 
spectrometric analysis (2). 

This project will involve the development of new fluorogenic ABPs, 
i.e. probes that become fluorescent only after reaction with a 
protease. These probes incorporate a fluorophore and quencher 
group on opposite sides of a reactive “warhead” group; upon 
reaction with a protease, the quencher departs as a leaving group, 
leading to a fluorescent “switch on” effect (2,3). The major 
attraction of such “smart probes” is that there is no background 
signal to contend with, so protease activity can be detected without 
needing to wash away unreacted probe. The goal of the project 
will be to develop new synthetic methodology to access ABPs, to 
prepare a range of ABPs for specific proteases implicated in 
diseases such as ulcerative colitis and Crohn's disease, and to 
utilise the probes for pathological studies of these diseases. 

For further information about our research group, see 
www.bimgrahamgroup.com 

(1)  López-Otín, Bond, J. Biol. Chem. 2008, 283, 30433-30437. 
(2)  Sanman, Bogyo, Annu. Rev. Biochem. 2014, 83, 249-273. 
(3)  Verdoes et al. J. Amer. Chem. Soc. 2013, 135, 14726-14730. 
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Medicinal chemistry 

Project Title Drug discovery and smart materials: from cancer therapeutics to 
solar cells 

Main Supervisor A/Professor Bernard  Flynn 
Other Supervisors A/ Professor Andreas Moller (QIMR) 
Outline of Project The extended π-networks formed from fusing aromatic and 

heteroaromatic rings hold enormous significance in the design of 
novel functional materials and in drug discovery (see Fig). Of 
particular contemporary interest is their role in photonics (the 
interplay of light and electrons). Also, depending on their 
arrangement, π-systems can selectively interact with each other 
in π-π-interactions. We are taking advantage of this in the design 
of π-rich small-molecules that bind selectively to the extended π-
networks of DNA (proteins form only very weak π-interactions). 
These DNA binders can influence DNA functions, in particular 
gene expression (transcription). This is quite different to DNA-
damaging agents that bind to and cleave DNA, leading to cytotoxic 
and mutagenic effects. Using this strategy we have recently 
designed a novel set of π-interactive compounds that bind to DNA 
and block the expression of the transcription factor HIF-1α, which 
is responsible for cancer resistance and for disease progression 
in relapsed patients. Projects in this program are directed to the 
continual improvement of our synthetic methods for accessing π-
networks and their use in tuning their function through superior 
control over ring-fusion patterns and heteroatom incorporation. 
This includes the design of more potent HIF-1α targeting agents 
as well as novel photonic materials. 

[1] Aurelio, L.; Volpe, R.; Halim, R.; Scammells, P. J.; Flynn B. L. 
“Synthesis of Thienofused Heterocycles through Reiterative 
Iodocyclization.” Adv. Synth. Catal. 2014, 356, 1974. 
[2] Halim, R.; Scammells, P. J.; Flynn, B. L. Scaffold-Divergent 
Synthesis of Ring Fused Indoles, Quinolines and Quinolones via 
Iodonium Induced Reaction Cascades. J. Org. Chem. 2013, 78, 
4708. 
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Medicinal chemistry 

Project Title Drug discovery: targeting sphingolipid signaling in cancer, fibrosis 
and autoimmune disease. 

Main Supervisor A/ Professor Bernard Flynn 
Other Supervisors Professor Chris Porter, Professor Patrick Sexton, Professor Stuart 

Pitson (UniSA) 
Outline of Project Sphingosine (Sph) is a key molecule in the sphingolipid 

biosynthesis and signaling pathway. In addition to its own role as 
a lipid-signaling agent, Sph is also converted into a host of other 
signaling molecules, such as sphingosine-1-phosphate (S1P) (see 
Fig). Different sphingolipids often have quite varied and 
sometimes opposing functions on cell growth, survival and 
differentiation. As a result, sphingolipid imbalances are often 
implicated in inflammatory diseases, such as cancer, fibrosis and 
autoimmune disease. In a multi-institutional program, researches 
from MIPS, UniSA and Monash Medicine have been involved in 
the design and synthesis of novel drug molecules capable of 
modulating the enzymes involved in sphingolipid biosynthesis 
and/or specific sphingolipid associated receptors. A central 
component of this program is our scaffold-divergent synthesis 
(SDS) approach to a privileged class of drug-like compounds that 
are biased towards sphingolipid enzyme and receptor binding. 
Using this synthesis technology and a battery of relevant assay 
platforms, a series of different drug leads have been identified and 
their targets determined (not disclosed here). These include 
enzyme inhibitors with potent anticancer and antifibrotic effects 
(e.g. Fig A and B) and novel S1P-receptor modulators. Our S1P-
receptor modulators have been designed to be absorbed directly 
into the lymphatics from the GI-tract (e.g. Fig C). This improves 
their exposure to the target organs (lymph nodes) involved T-cell 
activation and thus their efficacy in treating  autoimmune 
responses. Honours and PhD projects in this area include the 
design and synthesis of novel enzyme and receptor binding 
compounds with improved therapeutic performance.  Please 
contact A/Prof Bernard Flynn for more details.     
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Medicinal chemistry 

Project Title Asymmetric synthesis: novel 3d drug scaffolds and anticancer 
natural products 

Main Supervisor A/ Professor Bernard Flynn 
Other Supervisors Dr Elizabeth Krenske (UQ) 
Outline of Project The lack of effective methods for generating multiple 

stereocentres with a high degree of control over their relative 
orientation (diastereoselectivity) and in a manner that preferences 
a specific enantiomer (enantioselectivity) precludes the use of 
sp3-rich / 3-dimensional (3D) scaffolds in drug discovery. As a 
result, medicinal chemists are compelled to confine their efforts to 
planar (2D) structures. This impacts on the structural diversity that 
can be utilised in drug discovery and on the ligand efficiency and 
selectivity of the resultant drug molecules. Our group is dedicated 
to addressing these synthetic limitations and has overcome them 
for sp3-rich cyclopentyl rings using either chiral auxiliaries (e.g. 1 
→ 2) or chiral catalysts (e.g. 3 → 4).[1,2] New projects in this area 
include: the development of methods for accessing other sp3-rich 
scaffolds; applications of these methods to drug discovery; and 
anticancer natural product synthesis (eg pallidol and nakadomarin 
A). 

[1] Kerr, D. J.; Miletic M.; Chaplin, J. H.; White, J. M.; Flynn, B. L. 
Oxazolidinone promoted, torquoselective Nazarov cyclizations 
Org. Lett. 2012, 14, 1732–1735  
[2] Kerr, D. J.; Flynn, B. L. A new approach to highly substituted 
cyclopentanoids from a concise formal synthesis of (+)-
roseophilin. Org. Lett., 2012, 14, 1740–1743 
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Medicinal chemistry 

Project Title Venom-derived peptides as therapeutics for autoimmune diseases 
Main Supervisor Professor Ray Norton 
Other Supervisors Dr Joe Nicolazzo, Professor Ben Boyd 
Outline of Project T cells from autoimmune patients express high levels of Kv1.3 

potassium channels, blockade of which by peptide toxins inhibits 
T-cell proliferation. Thus, it is possible to selectively suppress 
disease-relevant T cells with a Kv1.3-specific inhibitor without 
compromising immune responses in the patient. This makes Kv1.3 
an attractive target for the treatment of MS and other autoimmune 
diseases. 
ShK, a 35-residue peptide isolated from a sea anemone, blocks 
the potassium channel Kv1.3 at picomolar concentrations 
although it also inhibits other K channels (1). Analogues of ShK 
have been developed with enhanced selectivity for Kv1.3 over all 
other channels, especially the neuronal Kv1.1 channel (in order to 
avoid neuro- and cardio-toxicity).  
HsTX1 is a scorpion venom peptide that we have modified to 
create another potent and selective Kv1.3 blocker (2). 
New analogues of these peptides are being sought by undertaking 
transcriptomics analyses of venomous animals such as sea 
anemones and cone snails. 
We are also investigating the PK/PD properties of these peptides 
and exploring slow-release formulations (3), and using PET 
imaging to deterrnine their distribution following in vivo 
administration. 
The overall goal is to develop new peptide analogues and new 
formulations thereof that will treat MS and other autoimmune 
diseases. 

(1) Pennington MW et al. (2009) Mol Pharmacol 75, 762-73; 
Chang SC et al. (2016) FEBS J, in press. 
(2) Rashid MH et al (2014) Sci Rep 4, 4509. 

(3) Jin L et al (2016) J Control Release 199, 37-44. 
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Medicinal chemistry 

Project Title Fragment- and structure-based approaches to new therapeutics 
Main Supervisor Professor Ray Norton 
Other Supervisors Professor Peter Scammells, A/Professor Martin Scanlon, Dr Chris 

MacRaild, Professor James Whisstock 
Outline of Project We are applying a combination of fragment- and structure-based 

approaches to develop therapeutically useful inhibitors of 2 protein 
targets: 
1) AMA1. Malaria is responsible for around 1 million deaths
annually and enormous morbidity. The invasion of host cells by 
malaria parasites represents an attractive target for therapeutic 
intervention. The role played by apical membrane antigen 1 
(AMA1) in this process has been elucidated recently with the 
demonstration that AMA1 forms a complex with parasite rhoptry 
neck (RON) proteins as part of the tight junction that develops 
between the host cell and the invading parasite. 
A fragment screen against AMA1 has identified a number of 
ligands for the hydrophobic cleft. This project will involve medicinal 
chemistry optimisation of those ligands to generate potent and 
strain-independent inhibitors of AMA1. High-resolution structural 
information from NMR and X-ray crystallography will  not only 
contribute to this optimisation but also provide feedback on local 
changes in structure and dynamics associated with ligand binding 
(1,2). 
2) Human perforin. Cytotoxic T-lymphocytes (CTLs) and natural
killer cells eliminate virally infected or oncogenic target cells. 
Perforin binds target cell membranes and oligomerizes to form 
pores or lesions through which cytotoxic granzymes enter the 
cytosol of the target cell, with the subsequent initiation of apoptosis 
(2). Perforin is also a significant factor in allogenic haematopoietic 
stem cell rejection, and inhibitors will be useful in suppressing 

bone 
marrow 

graft 

rejection. 

(1) Richard D et al. (2010) J Biol Chem 285, 14815; Ge X et al. 
(2014) J Med Chem 57, 6419. 
(2) Traore DA et al (2013) Biochem J 456, 323; Law et al. (2010) 
Nature 468, 447.  
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Medicinal chemistry 

Project Title Engineering new malaria vaccine candidates 
Main Supervisor Professor Ray Norton 
Other Supervisors Dr Chris MacRaild 
Outline of Project Merozoite surface protein 2 (MSP2) is an integral membrane 

protein anchored to the surface of the merozoite stage of the 
malaria parasite Plasmodium falciparum. MSP2 appears to be 
essential for parasite viability as attempts to “knock-out” this gene 
result in non-viable parasites. Because of its location on the 
merozoite surface, MSP2 is directly accessible to immune attack, 
and a malaria vaccine containing MSP2 is being developed.  
Although MSP2 is highly disordered in solution (1), its 
conformation on the merozoite surface has not been determined. 
Analyses using a panel of monoclonal antibodies indicate that 
parasite MSP2 is antigenically distinct from recombinant MSP2, 
implying that the conformation of the protein on the parasite 
surface differs from that in solution (2). We have also shown that 
MSP2 interacts with lipids, causing some conserved epitopes to 
adopt conformations inconsistent with their antibody-bound 
conformations (3). Thus, lipid interactions may mediate the 
masking of conserved epitopes on MSP2. We seek to understand 
the structural basis of this masking, and to use that understanding 
to develop better malaria vaccine candidates.  
The specific aims of this project are to determine the structures of 
key epitopes bound to Fv fragments of monoclonal antibodies 
(mAbs) raised against MSP2. The results will help define the 
implications of both the disordered structure and lipid interactions 
of MSP2 for its interaction with the host immune system, and will 
be the basis for engineering analogues of MSP2 that are better 
able to generate protective antibody responses. The same 
approaches can be applied to additional disordered antigens from 
malaria and other pathogens. 

(1) Zhang X, et al. (2008) J Mol Biol 379, 105–121. 
(2) Adda CG, et al. (2012) Infect Immun 80, 4177-4185 
(3) Morales RAV et al. (2016) Sci Rep 5, 10103.  
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Anti-infective agents 
Supervisors Project title 
Dr Cornelia Landersdorfer Combating resistant bacterial 'superbugs' by innovative 

antibiotic combinations 
Dr Tony Velkov Plasma protein binding of antibiotics 

Dr Darren Creek Discovery of metabolic pathways and drug targets in tropical 
parasites 

Nanomedicine 
Professor Tom Davis Nanomedicine 
Professor Sebastien Perrier Drug delivery polymer brushes to overcome cancer resistance 
Professor Sebastien Perrier Cyclic peptides nanotubes (CPNT) for gene delivery 
Dr Angus Johnston Cellular Processing of Nanoparticle Drug Carriers 
Dr Angus Johnston Formulation of Nanoparticle Vaccines 

Professor Colin Pouton Design of nucleic acid vaccines for cancer immunotherapy (2 
projects) 

Cell and Molecular Biology 

Professor Colin Pouton Advanced models of Alzheimer's disease derived using stem 
cell biology (3 projects) 

Professor Colin Pouton Studying the biology of pain using human nociceptors derived 
from stem cells 

Dr Joseph Nicolazzo The blood-brain barrier as a target for the treatment of 
Alzheimer's disease 

Drug Delivery 

Dr Natalie Trevaskis 
Targeting lymph-fat interactions to develop new treatments for 
diabetes 

Dr Natalie Trevaskis Targeting toxic gut lymph to treat acute disease 
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Drug delivery, disposition and dynamics 

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

Main Supervisor Dr Cornelia Landersdorfer 
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 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 Plasma protein binding of antibiotics 
Main Supervisor Dr Tony Velkov 
Other Supervisors Professor Jian Li 
Outline of Project Plasma protein binding has been implicated as a major factor 

limiting the active free concentration of many clinically important 
antibiotics. This in turn translates into reduced antibacterial 
activity, the need for dose escalation and in certain cases where 
the antibacterial agent is highly bound, limits its intravenous use.  

However, the actual plasma components, albumin, AGP, 
lipoproteins, or globulins that bind most clinically important 
antibiotics remain to be fully elucidated. Therefore, an 
understanding of the structure-activity relationships (SAR) that 
drive the binding of antibiotics to important plasma drug 
transporters such as AGP is of great clinical relevance.  

This study will utilizing protein-ligand binding assays techniques to 
investigate and characterize drug binding to AGP and HSA on a 
broad range of pharmaceutical drugs, in the hope to develop an 
understanding to increase the pharmacodynamic activity of future 
novel antibiotic drugs. 
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Drug delivery, disposition and dynamics 
 

Project Title Discovery of metabolic pathways and drug targets in tropical 
parasites 

Main Supervisor Dr Darren Creek 
Other Supervisors  
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 metabolism that will enable identification of 
new drug targets.  
 
This project will utilise advanced LC-MS based metabolomics 
technologies in combination with bioinformatics and biochemical 
studies to elucidate novel metabolic pathways within the parasite. 
Furthermore, molecular biology and pharmacological approaches 
will be used to identify novel pathways that represent attractive 
drug targets. 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 perform drug target validation for novel 
essential enzymes. 
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Drug delivery, disposition and dynamics 

Project Title Nanomedicine 
Main Supervisor Professor Tom Davis, 
Other Supervisors Dr Michael Whittaker, Dr John Quinn, Dr Joaquin Sanchis, 

Professor Sebastian Perrier 
Outline of Project Nanomedicine, i.e. the application of nanomaterials to clinical 

medicine, is currently revolutionising health care world-wide: it 
provides previously undreamt-of tools for the detection, diagnosis, 
targeting and treatment of diseases. The pathway to this revolution 
is the development of technologies driven by medical need, but 
underpinned by an understanding of the fundamental science at 
the interface of engineered materials and biological systems, and 
translated by the design of delivery systems and devices that can 
exploit this understanding.  

The Macromolecular Therapeutics Group along with the ARC 
Centre of Excellence in Convergent Bio-Nano Science & 
Technology (CoE), offers a range of projects in Nanomedicine that 
can be specifically tailored for your individual interests. Both the 
Macromolecular Therapies group and CoE form part of the 
Monash-Warwick Alliance, and as such PhD candidates have the 
opportunity to carry out some of their work at the University of 
Warwick (UK). High achieving candidates can apply for the joint 
Warwick-Monash Alliance PhD program. 

The ultimate aim of these projects will be the rational design and 
synthesis of new multimodal nanoscale theranostics,  for the early 
detection, diagnosis and treatment of disease states. These 
platforms will combine an imaging modality (PET, MRI, CT, Fl) with 
the ability to intelligently deliver site specifically small molecule 
drugs, radiopharmaceuticals or biological therapeutics such as 
siRNA, peptides or proteins and antibodies.  As part of the design 
criteria a readable signal will be generated to confirm successful 
therapeutic release. 

Project themes include, but are not limited to: New Soft Multimodal 
Polymer Nanoparticles (1,2,3), Hybrid Inorganic-Organic 
Nanoparticle Systems (1,4), Nanoparticles for Intracellular 
Targeting (1,5), Cell Surface Engineering using Synthetic 
Nanomaterials (1,6), Closing the Structure-Property Gap between 
Synthetic and Biological Polymers (1,7) and Drug Delivery 
Systems to Overcome Cancer Drug Resistance (8,9,10).Contact 
the appropriate investigators below for more detail.  

1. Thomas.P.Davis@monash.edu,Michael.whittaker@monash.edu,
John.F.Quinn@monash.edu

2. ACS Med. Chem. Lett., 2013, 4 (10), pp 915–920
3. Polymer Chemistry 2014, 5, 2592–2601
4. Npg Asia Materials 2010, 2, 23-30
5. Physiol Rev 94: 265–301, 2014
6. NanoToday 2011,  6, 3, Pages 309–325
7. Journal of the American Chemical Society 2011, 133, 11128-11131
8. joaquin.sanchis@monash.edu, s.perrier@warwick.ac.uk
9. Bio materials, 2011, 32, 3862
10. Adv. Drug Deliv. Rev., 2013, 65, 60
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Drug delivery, disposition and dynamics 

Project Title Drug delivery polymer brushes to overcome cancer resistance 
Main Supervisor Professor Sebastien Perrier 
Other Supervisors Dr Joaquin Sanchis Martinez, Professor Thomas Davis 
Outline of Project Polymer Therapeutics has emerged in the last years as a 

promising approach for cancer treatment in the clinic. Interestingly, 
new trends in anticancer therapy are focus on the combination of 
two or more drugs, in the right proportion among them, trying to 
look for synergistic interactions that improve both, the efficiency 
and efficacy of the treatment. Brought by the same carrier, the 
release of both drugs at the same time and biological compartment 
is ensured. Thus, we are interested in developing polymer-drug 
conjugates based on molecular brush architectures to be used in 
combination therapy against the antiangiogenic mechanisms the 
tumor and metastasis use for its survival.  

During your PhD, you will learn to bioconjugate cytotoxic and 
antiangiogenic drugs, to characterize brush-shape polymeric 
transporters and to evaluate your conjugates in both suitable 
aggressive cancer cell lines and animal models. 

This project is in the framework of the Monash-Warwick Alliance, 
and you will have the opportunity to spend some time in our sister 
lab at Warwick (UK) when developing these novel materials.  

If you are interested in joining us, you can find more info about:  
Combination Therapy: Duncan et al., Adv. Drug Deliv. Rev., 
2013, 65, 60  
Antiangiogenic polymer-drug conjugates: Sanchis et co., 
Biomaterials, 2011, 32, 3862  
Polymer brushes synthesis and charactrization: Matyjaszewski et 
al., Prog. Polym. Sci. 2008, 33, 759 

Or just send us an email, come and visit the lab: 
sebastien.perrier@monash.edu or joaquin.sanchis@monash.edu 
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Drug delivery, disposition and dynamics 

Project Title Cyclic peptides nanotubes (CPNT) for gene delivery 
Main Supervisor Professor Sebastien Perrier 
Other Supervisors Dr Joaquin Sanchis Martinez, Professor Colin Pouton 
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 PhD project will focus on the synthesis of a library of RNA-
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 in vivo 
experiments.  

The project is under the umbrella of the Monash-Warwick Alliance 
and therefore offers the opportunity to spend some time 
synthesizing these new architectures in our sister lab at Warwick 
(UK).  

GFP gen expression is down 
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  

Or contact: sebastien.perrier@monash.edu, 
joaquin.sanchis@monash.edu or colin.pouton@monash.edu 
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Drug delivery, disposition and dynamics 

Project Title Cellular processing of nanoparticle drug carriers 
Main Supervisor Dr Angus Johnston 
Other Supervisors Selected depending on the individual project 
Outline of Project Nanoparticle drug carriers have the potential to revolutionise the 

treatment of a number of diseases, such as cancer, HIV and 
diabetes. These carriers 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 deliver drugs such as siRNA, 
plasmids and proteins, and to understand how the cell processes 
these nanoparticles. You will use a combination of high-
resolution fluorescence microscopy, live cell imaging and 
fluorescence assays. You will also work on functionalising 
nanoparticles with antibodies to control their trafficking within the 
cell.  

This project is part of the ARC Centre of Excellence in Bio-Nano 
Science and Technology and will involve visits to the University 
of Queensland node of the centre. We like to tailor projects to the 
individual students interests and expertise so please contact 
angus.johnston@monash.edu for more details. 



49 | P a g e

Drug delivery, disposition and dynamics 

Project Title Formulation of nanoparticle vaccines 
Main Supervisor Dr Angus Johnston 
Other Supervisors Selected depending on the individual project 
Outline of Project HIV, flu and even cancer have the potential to be treated by new 

types of vaccines. However, many of these new vaccines are 
limited in their in vivo activity as they are degraded too quickly by 
the body. One way to get around this is to encapsulate the 
vaccine in a nanoparticle that protects the vaccine from the body 
and can target it to specific immune cells. 

We have developed new self-assembling polymers that allow us 
to make nanoparticles with controlled size and degradability that 
are idea for vaccine delivery. In this project, you will investigate the 
synthesis of nanoparticles, load a model vaccine into the carrier, 
and study their interactions with cells. 

The project will involve polymer synthesis and protein engineering, 
as well as materials characterisation using light scattering, 
electron microscopy, and high-resolution fluorescence 
microscopy. Interactions of the particles with cells will also be 
investigated using live cell microscopy. We like to tailor projects to 
the individual students interests and expertise so please contact 
angus.johnston@monash.edu for more details. 
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Drug delivery, disposition and dynamics 

Project Title Design of nucleic acid vaccines for cancer immunotherapy (2 
projects) 

Main Supervisor Professor Colin Pouton 
Other Supervisors Dr Angus Johnston 
Outline of Project Non-viral gene therapy is a safer prospect than viral gene therapy 

and could potentially be used to treat a multitude of diseases. 
Gene delivery could also be used to provide vaccination for a 
range of infectious diseases or provide immunotherapeutic 
approaches to treatment of cancer.  In the context of cancer 
nucleic acid delivery systems could supply a tumour-associated 
antigen as well as proteins to stimulate the immune response, 
such as cytokines or immune checkpoint inhibitors.  

Non-viral gene delivery systems lack the attributes that viruses 
have acquired by evolution.  Viruses have evolved to overcome a 
series of biological barriers, each of which serves to protect the 
mammalian nucleus.  At present non-viral systems are unable to 
deliver DNA to the cell nucleus except when the nuclear 
membrane disintegrates, notably during cell division, or when the 
nuclear membrane is compromised by physical means, such as 
electroporation.  This project aims to overcome these limitations 
by introducing novel trafficking mechanisms into the design of non-
viral delivery systems. The hypothesis underlying these projects is 
that knowledge of the molecular mechanisms that viruses have 
evolved to deliver their nucleic acids will enable design of synthetic 
products, and will unlock the potential of non-viral gene therapy.   

Specific projects are available to examine how adeno-associated 
viruses and adenoviruses have evolved to overcome biological 
barriers. 

The target of the work is to develop effective cancer 
immunotherapies by improving the efficiency of non-viral gene 
delivery systems.  
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Drug delivery, disposition and dynamics 

Project Title Advanced models of Alzheimer's disease derived using stem cell 
biology (3 projects) 

Main Supervisor Professor Colin Pouton 
Other Supervisors Dr John Haynes 
Outline of Project Alzheimer's disease (AD) is a neurodegenerative disease that is 

the dominant cause of dementia in the ageing population. 
Although the pathological changes that occur in the Alzheimer's 
brain are well known, there are many factors that could influence 
disease progression.  Examination of brain tissue post-mortem 
reveals the typical pathology of Alzheimer's but does not allow us 
to find targets that would slow the process of degeneration. 
Although pharmaceutical companies have tried to develop new 
drug and antibody therapies for AD the results have been 
disappointing.  This can be attributed to poor understanding of the 
molecular biology of AD and the lack of adequate biological 
models of the disease. 

Our group is using human neurons and other human brain cells 
(astrocytes and microglial cells) to obtain new insights into what 
goes wrong in AD and how we could correct such defects.  How 
do we obtain cells from the human brain?  We can do this by 
expanding populations of embryonic stem cells and then inducing 
them to differentiate into mature brain cells, providing powerful 
models for pharmacology and drug discovery.  

We can subject our cells to the stresses which they experience in 
AD and identify changes in their signalling pathways that could 
reveal new targets for drug discovery.   

We have projects which aim to understand the biology of specific 
classes of neurons, and the interactions of neurons with astrocytes 
and microglia.  The biology of amyloid-beta, Tau and alpha-
synuclein can be studied in cells typical or normal and diseased 
brains, shedding new understandings of AD and Parkinson’s 
disease. 
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Drug delivery, disposition and dynamics 

Project Title Studying the biology of pain using human nociceptors derived from 
stem cells   

Main Supervisor Professor Colin Pouton 
Other Supervisors Dr John Haynes, Professor Nigel Bunnett 
Outline of Project Nociceptors are primary sensory neurons of dorsal root ganglia 

(DRG) that innervate the skin and viscera and which detect 
noxious and inflammatory stimuli that activate G protein-coupled 
receptors (GPCRs) and transient receptor potential (TRP) ion 
channels.  Over-activation or dysregulation of nociceptors is 
implicated in chronic pain.  The existing knowledge of the 
molecular mechanisms of pain transmission has been derived 
almost exclusively from studies using experimental animal 
models.  

In 2011 methods were described that allowed nociceptors to be 
derived by differentiation of human embryonic stem cells (hESCs), 
providing a new human biological models for study of pain 
transmission. 

The project will use these hESC-derived human nociceptors to 
probe the molecular mechanisms by which GPCRs and TRP 
channels regulate excitability and function, and will validate 
findings through studies of primary cells derived from both human 
and murine DRG.  Studies will focus of defining the mechanisms 
by which proteases control the excitability and functions of 
nociceptors and SGCs.  Proteases that are activated during 
inflammation can signal to nociceptors and SGCs by cleaving 
protease-activated receptors (PARs), a family of 4 GPCRs. 

The project aims to identify new strategies to treatment of chronic 
pain. 
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Drug delivery, disposition and dynamics 

Project Title The blood-brain barrier as a target for the treatment of Alzheimer's 
disease 

Main Supervisor Dr Joseph Nicolazzo 
Other Supervisors Dr Jennifer Short, Professor Colin Pouton 
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 Targeting lymph-fat interactions to develop new treatments for 
diabetes 

Main Supervisor Dr Natalie Trevaskis 
Other Supervisors Professor Chris Porter, Professor Matthew Watt 
Outline of Project There is a global epidemic of insulin resistance (IR) and 

associated cardiometabolic diseases such as type 2 diabetes 
(T2D). Excess fat, particularly abdominal fat, increases the risk of 
IR and T2D. The expansion of abdominal fat promotes 
pathogenic inflammatory and metabolic changes in abdominal fat 
that stimulate IR (1). The intestinal lymphatics flow through 
abdominal fat (2-4). Recent studies have demonstrated that 
lymph fluid 'leaks' from lymph vessels and promotes fat 
expansion and obesity, and that this is enhanced in response to 
high fat diets (2-4).   
 
Recent studies in our lab further suggest that intestinal lymph 
fluid promotes not only expansion but also pathogenic changes 
in fat that promote IR. This project aims:    
1. To determine the potential to treat whole-body IR by 
modulating lymph content and/or lymph access to abdominal 
adipose  
2. To establish the potential to more effectively treat IR using 
novel lymph-adipose targeted pro-drugs  
 
This project will involve interaction with our synthetic chemistry 
team and metabolic disease specialists. The student will receive 
extensive training in models of insulin resistance, drug delivery 
and pharmacokinetics, molecular biology (cell culture, PCR, 
western blot, flow cytometry), analysis (LC-MS-MS) and confocal 
imaging. 
 
Figure: Expanded fat cells with lipid droplets in green, nucleus in 
blue, membrane in pink 
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Drug delivery, disposition and dynamics 

Project Title Targeting toxic gut lymph to treat acute disease 
Main Supervisor Dr Natalie Trevaskis 
Other Supervisors Professor Chris Porter, Dr Charlie Dong, Professor John Windsor 
Outline of Project Acute disease (AD) is usually managed in emergency and 

intensive care settings, and includes sepsis, trauma, 
haemorrhagic shock and pancreatitis. Worldwide, 20 million 
people per year are admitted to intensive care units with AD and 
of these 30% die. Death results when AD progresses from an 
acute systemic inflammatory response syndrome (SIRS) to 
multiple organ dysfunction syndrome (MODS). Current 
management of AD is generic, including fluid resuscitation, enteral 
feeding, antibiotics and vital organ support. Effective and disease 
specific treatments that stop the progression to SIRS, MODS and 
organ failure are critically needed.  

Recent findings in our collaborators lab have identified gut-lymph 
as a source of toxic factors that promote SIRS and MODS. 
According to the gut-lymph hypothesis blood flow to abdominal 
organs is reduced in AD in order to maintain perfusion of vital 
organs. This results in gut ischemia and breakdown, and the 
release of toxic factors that drain into the gut-lymph. Toxic gut-
lymph flows into the thoracic lymph, bypasses the liver and enters 
the systemic circulation via the subclavian vein. Toxic gut-lymph 
subsequently damages vital organs remote from the gut.  
This project will address the gap in effective and disease-specific 
treatments for AD via the development of approaches to target 
candidate treatments to gut-lymph.  

The project aims to: 
1. Develop novel drug delivery systems to target gut-lymph in AD
2. Demonstrate that gut-lymph targeted delivery systems facilitate
improved treatment of experimental AD 

The project will involve interaction with our synthetic chemistry 
team and AD specialists in NZ. The student will receive training in 
drug delivery and pharmacokinetics, cell culture, analysis (LC-MS-
MS) and AD models. 
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Supervisors Project title 
Dr Dana Hutchinson Targeting GPCRs for the treatment of metabolic disease 
Professor Roger Summers Relaxin family peptides and their receptors 
Professor Nigel Bunnett Trafficking of g protein-coupled receptors: new pathways to 

pain 
Professor Nigel Bunnett Mechanosensation of visceral pain: distribution of key 

molecules 
Dr Rob Lane Understanding the dynamics of GPCR drug action 
Dr John Haynes Modelling kidney disease using patient-derived induced 

pluripotent stem cell derived podocytes 
Dr John Haynes Modelling Parkinson's disease using stem cell derived 

dopaminergic neuron 
Dr Lauren May Exploiting new paradigms of adenosine receptor 

pharmacology for the treatment of ischemic heart disease 
A/Professor Helen Irving Signal pathways in pain and inflammation 
Dr Laura Edgington-Mitchell Profiling protease function during inflammatory diseases 
Dr Katie Leach The calcium-sensing receptor as a drug target 
Dr Karen Gregory Allosteric modulation of metabotropic glutamate receptors 

for CNS disorders 
Dr Sab Ventura Male contraception through pharmacological blockade of 

alpha1A-adrenoceptors and P2X1-purinoceptors 
Dr Denise Wootten Understanding allosteric modulation and biased signalling at 

the glucagon-like peptide-1 receptor 
Professor Patrick Sexton Understanding the structural basis of family B GPCR 

function 
Professor Arthur Christopoulos Novel avenues of allosteric drug discovery targeting 

neuropsychiatric, cardiovascular and metabolic diseases 
Dr Celine Valant Allosteric modulation of the M2 muscarinic receptor for the 

treatment of cardiovascular and inflammatory disorders 
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Drug discovery biology 

Project Title Targeting GPCRs for the treatment of metabolic disease 
Main Supervisor Dr Dana Hutchinson 
Other Supervisors Dr Bronwyn Evans, Dr Masaaki Sato, Professor Roger Summers 
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 adipose tissue 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 
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. For example drugs 
activating β2-adrenoceptors (ARs) in skeletal muscle and β3-ARs 
in brown adipocytes  increase glucose uptake in vivo and in vitro, 
via novel insulin-independent signalling pathways.  

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. Control of glucose uptake via cross-talk between GPCRs,
GRK2 and insulin 

4. Recruitment and activation of inducible brown adipocytes

We have state of the art facilities for primary cell culture, high-
throughput 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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Drug discovery biology 

Project Title Relaxin family peptides and their receptors 
Main Supervisor Professor Roger Summers 
Other Supervisors Dr Bronwyn Evans, Dr Martina Kocan, Dr Michelle Halls 
Outline of Project The relaxin family peptides are closely related structurally to 

insulin but produce their biological effects by interacting with a 
group of four G protein coupled receptors (RXFP1-4). Relaxin is 
the cognate ligand for RXFP1 and is in phase III clinical trials for 
the treatment of cardiac failure yet much has to be learned about 
the signalling mechanisms that it utilises to produce its beneficial 
effects. Relaxin-3 acts on RXFP3 and is largely found in the brain 
where it has roles in stress, anxiety and appetite regulation. The 
closely related INSL5 is an incretin secreted by the gut to act on 
RXFP4 that has roles in controlling metabolism. 

The receptors represent interesting potential targets for the 
treatment of a wide range of diseases including cardiac failure, 
diabetes, obesity and anxiety. Projects will examine: 

1. The role of the protein complexes termed signalosomes in
responses to relaxin 
2. The requirement for interaction between RXFP1 and other
GPCRs to produce therapeutic effects 
3. Allosteric and biased agonists acting at RXFP1
4. Cell signalling in responses to activation of RXFP3 and RXFP4
5. Determination of the physiological roles of the INSL5/RXFP4
system 
Techniques available include cell culture (recombinant, naturally 
expressing and primary cells), high 
throughput multiplexed signalling assays, molecular biology, 
BRET and FRET technology to examine protein protein 
interactions and biosensors to localise sites of cell signalling, 
single cell imaging 
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Drug discovery biology 
 

Project Title Trafficking of g protein-coupled receptors: new pathways to pain 
Main Supervisor Professor Nigel W. Bunnett 
Other Supervisors Dr Daniel Poole, Dr Elva Zhao, Dr Nicholas Veldhuis, Dr TinaMarie 

Lieu 
Outline of Project G protein coupled receptors (GPCRs)  contribute to most patho-

physiological processes and are a major therapeutic target. Upon 
activation with agonists, most GPCRs traffic from the plasma 
membrane to the endosomes, a dynamic tubulo-vesicular network 
that ramifies throughout the cytoplasm. Once regarded as a mere 
conduit for receptor trafficking to degradatory or recycling 
pathways, endosomes are now considered a major site of signal 
transduction. However, the contribution of endosomal signaling to 
complex patho-physiological processes, such as pain, are poorly 
understood.  

This project utilises in vitro and in vivo techniques to investigate 
the contribution of endosomal trafficking and signaling of the 
neurokinin 1 receptor (NK1R) or protease-activated PAR2 
receptor to pain transmission. This involves the use of structural 
and proteomic techniques to understand ligand binding and 
receptor signalling, and novel pharmacological and genetic 
approaches to disrupt key mediators of endosomal trafficking and 
signaling.  

Available projects include: 

- Characterisation of protein signalling and trafficking in primary 
neurons  

- Structural analysis of Neurokinin receptors to understand ligand 
binding at the molecular level 

- Mass spectrometry analyses of purified receptors or endosomes 
from human cells, to understand which signalling proteins and 
receptor phosphorylation sites are critical for pain transmission.  

Techniques: Protein expression, purification and receptor 
pharmacology (cell signalling assays), confocal microscopy, 
culturing primary neurons, behavioural pain assays and phospho-
proteomic techniques (Monash Clayton mass spectrometry 
facility). 
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Drug discovery biology 

Project Title Mechanosensation of visceral pain: distribution of key molecules 
Main Supervisor Professor Nigel Bunnett 
Other Supervisors Dr Daniel Poole, Dr Simona Carbone, Dr. Romke Bron, Dr 

TinaMarie Lieu 
Outline of Project Visceral sensory neurons are important regulators of 

gastrointestinal reflexes and detect and convey information to the 
CNS. Altered sensations, including pain, bloating and discomfort 
are common complaints associated with inflammatory bowel 
disease (IBD). The transmission of these signals from the colon is 
through sensory afferent neurons with cell bodies located in dorsal 
root ganglia (DRG). These neurons release neuropeptides 
peripherally to promote neurogenic inflammation and centrally 
within the spinal cord to promote pain. It has been hypothesised 
that sensitisation of ion channels expressed by these neurons 
underlies the enhanced visceral pain that occurs in IBD.  

This project examines the expression of key ion channels involved 
in transducing mechanical force into biological signals by DRG 
neurons innervating the colon. There are a number of novel 
mechanoreceptors that have been recently identified that may play 
an integral role in colonic afferent signalling. However, relatively 
little is known about the expression and function of these channels 
in visceral afferents, and of the changes that may occur in disease 
states, such as IBD.  

In this project you will utilise in situ hybridization, 
immunofluorescence, confocal microscopy and single cell PCR to 
identify and characterise the expression and distribution of 
mechanoreceptors (e.g. Piezo, ENac/DEG, TREK1 and TRP 
channels) in colonic afferent neurons of the mouse. These 
neurons will be identified by retrograde labelling of cell bodies 
innervating the colon and will be further characterised using 
neurochemical markers. Alterations in the expression of these 
channels will be examined in mouse models of colitis. 
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Drug discovery biology 
 

Project Title Understanding the dynamics of GPCR drug action 
Main Supervisor Dr Rob Lane 
Other Supervisors Dr Meritxell Canals, Professor Arthur Christopoulos 
Outline of Project G protein-coupled receptors (GPCRs) are the largest family of cell-

surface receptors, participate in all physiological processes and 
are major drug targets. However, the mechanisms through which 
GPCRs transmit their signals to elicit highly specific cellular 
responses are still poorly understood. We are addressing novel 
paradigms of drug action at several, clinically important GPCRs. 

ALLOSTERIC MODULATION AT DOPAMINE, CANNABINOID 
AND OPIOID RECEPTORS. Allosteric ligands maintain the 
spatiotemporal profile of endogenous agonist signaling and offer 
the potential of superior subtype specificity. Our lab has 
discovered the first allosteric modulators of the dopamine and 
opioid receptors, the main targets for antipsychotic drugs and 
analgesics respectively. We are working to understand how these 
drugs act using molecular modelling, receptor mutagenesis and a 
wide range of signalling assays. 

STRUCTURAL BIOLOGY AND PHARMACOLOGY OF 
CHEMOKINE RECEPTORS. Chemokine receptors are the main 
mediators of leukocyte migration. Through collaborations with 
chemists and structural biologists, we are investigating the impact 
of post-translational modifications of both, chemokines and their 
receptors, on the binding and signalling of this important family of 
receptors.  

SPATIAL AND TEMPORAL DIMENSIONS OF GPCR 
SIGNALLING. Predictions of drug action are often extrapolated 
from a signalling event measured at a single time point. Such 
snap-shots are inadequate because they ignore the full kinetic 
picture of receptor action and a drug’s effect. We apply biophysical 
and imaging approaches to understand the ‘when and where’ of 
GPCR signalling to gain a more comprehensive view of GPCR 
drug action at dopamine, opioid and chemokine receptors. 
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Drug discovery biology 

Project Title Modelling kidney disease using patient-derived induced 
pluripotent stem cell derived podocytes 

Main Supervisor Dr John Haynes 
Other Supervisors A/Professor Sharon D. Ricardo 
Outline of Project Podocytes are specialized renal cells that enable renal filtration to 

occur, they are also responsible for the synthesis and 
maintenance of the glomerular basement membrane.  Heritable 
and acquired diseases can lead to progressive damage to these 
cells, resulting in symptoms such as proteinuria (excessive protein 
in the urine) and eventually end stage renal failure.   

Our understanding of podocyte function and survival has been 
limited through a lack of appropriate animal and cell culture 
models.  The advent of pluripotent stem cell technology now 
means that, at least for heritable disease, pathophysiologically 
relevant cultures of human podocytes can be generated.  As a 
proof of principle we have generated  podocytes from patients with 
Alport syndrome (AS), a genetic disorder characterized by 
mutations in collagen IV genes, resulting in an inability to form the 
alpha3,4,5 collagen chain, a key component of a normal adult 
glomerular basement membranes.  Patients with AS have many 
indicators of renal disease and, in the absence of any real 
treatment, eventually  require kidney transplants.  In culture, our 
podocytes show altered responses to some G-protein coupled 
receptors, but not others and we're not exactly sure why.  There 
are a number of projects that fall under the banner of this proposal 
but the most immediate will use pluripotent stem cells from 
individuals with AS and from healthy control subjects to generate 
podocytes.  These cell populations will be used for calcium 
imaging, immunocytochemistry, second messenger assays, 
Western blotting, PCR and gene knockdown to investigate how G-
protein coupled receptor function is differentially regulated.  There 
will be some requirement for travel between the Clayton and 
Parkville campuses. 
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Drug discovery biology 
 

Project Title Modelling Parkinson's disease using stem cell derived 
dopaminergic neuron 

Main Supervisor Dr John Haynes 
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 midbrain dopaminergic neurons. Since first described by James 
Parkinson in 1817 the underlying causes of Parkinson’s disease 
have been the subject of much speculation.  Animal model studies 
and epidemiological evidence indicate that context dependent pro- 
or anti-survival inflammatory mediators such as tumor necrosis 
factor (TNF) compete with pro-survival mediators such as glial 
derived neurotrophic factor (GDNF) to regulate neuron survival 
and / or activity.  

We have a good understanding of how TNF signalling regulates 
cell death, but we only have a notional understanding of how it 
regulates other  cell activities.  Our preliminary evidence indicates 
that TNF affects G-protein coupled receptor signalling systems, 
but we do not know whether this plays a role in modulating neuron 
survival. In this project students will investigate how GDNF/TNF 
affect human dopaminergic neuron function and survival.  There 
are a number of projects available within this proposal but each 
will utilize pluripotent stem cell culture, calcium imaging, 
immunocytochemistry, second messenger assays, Western 
blotting, PCR. gene knockdown and possibly proteomic or gene 
array analysis.   
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Drug discovery biology 

Project Title Exploiting new paradigms of adenosine receptor pharmacology for 
the treatment of ischemic heart disease 

Main Supervisor Dr Lauren May 
Other Supervisors Dr Paul White, 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. 

For more information visit: 
http://http://www.monash.edu/pharm/research/areas/drug-
discovery/labs/may-white.html 

http://http/www.monash.edu/pharm/research/areas/drug-discovery/labs/may-white.html
http://http/www.monash.edu/pharm/research/areas/drug-discovery/labs/may-white.html
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Drug discovery biology 
 

Project Title Signal pathways in pain and inflammation 
Main Supervisor A/Professor Helen Irving 
Other Supervisors Dr David Manallack, Dr Betty Exintaris, Dr Bim Graham 
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 on 
understanding interactions within and between proteins involved 
in signalling cascades at a protein, cellular and whole tissue level. 
We are developing novel techniques to visualize 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. Several projects are available in the streams 
below. 

1. Moonlighting centres modulating the microenvironment. We 
have identified several mammalian proteins that contain hidden 
binding or catalytic 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. Visualizing ion channel formation. The human 5-HT3 receptor 
is a clinically relevant ligand gated ion channel with complex 
stoichiometry that is involved in pain and neural dysfunction. The 
kinetics and stoichiometry of the 5-HT3 receptor need to be 
defined as single nucleotide polymorphisms in different subunits 
are associated with several conditions including irritable bowel 
syndrome (IBS) and mood disorders. 
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Drug discovery biology 

Project Title Profiling protease function during inflammatory diseases 
Main Supervisor Dr Laura Edgington-Mitchell 
Other Supervisors Dr Nigel Bunnett 
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  

-identifying substrates of proteases during disease 

Techniques: Techniques: fluorescent SDS-PAGE, western 
blotting, histology, confocal microscopy, mouse models of 
inflammation (colitis, Chrohn’s disease, pancreatitis), whole 
animal imaging imaging, tissue dissection, mass spectrometry 
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Drug discovery biology 

Project Title The calcium-sensing receptor as a drug target 
Main Supervisor Dr Katie Leach 
Other Supervisors Dr Karen Gregory, Dr Emma van der Westhuisen 
Outline of Project The extracellular calcium-sensing receptor (CaSR) is a class C G 

protein-coupled receptor (GPCR) that is expressed widely in 
tissues of the body. Its principal 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) synthesis and secretion, calcium reabsorption in 
the thick ascending limb of the kidney, and calcitonin secretion 
from thyroid C cells. CaSRs expressed on osteoblasts and 
osteoclasts also regulate bone resorption and formation, whereas 
receptors in the gastrointestinal tract control ion transport, 
epithelial cell growth and digestion. Thus, the CaSR is an attractive 
drug target in the treatment of numerous diseases, including 
osteoporosis and hyper/hypo-parathyroidism. Indeed, calcilytics 
(CaSR negative allosteric modulators) have been tested in human 
clinical trials for osteoporosis due to their ability to stimulate PTH 
release. Furthermore, cinacalcet is a type II calcimimetic (CaSR 
positive allosteric modulator) that is used clinically to treat 
hyperparathyroidism. Furthermore, the CaSR responds to 
additional agonists and endogenous allosteric modulators, 
including additional di- and tri-valent cations, polyamines and L-
amino acids, but the physiological role of these ligands is not fully 
understood. We are therefore interested in how endogenous 
ligands and small molecule drugs regulate CaSR activity 
throughout the body. 

Projects available in this area aim to investigate: 

1. The impact of endogenous CaSR agonists and allosteric
modulators on receptor signalling using cell-based 
pharmacological assays to measure events downstream from 
receptor activation. 

2. The molecular pharmacology of endogenous ligands and
allosteric modulators, using receptor cell-based pharmacological 
assays, receptor mutagenesis and molecular modelling to probe 
where these drugs bind in the receptor.  

3. The impact of allosteric modulators on CaSR expression and
desensitisation, using assays that measure receptor 
phosphorylation and trafficking. 

Please visit 
http://www.monash.edu.au/pharm/research/areas/drug-
discovery/laboratories/leach.html for further information. 
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Drug discovery biology 

Project Title Allosteric modulation of metabotropic glutamate receptors for CNS 
disorders 

Main Supervisor Dr Karen Gregory 
Other Supervisors Dr Katie Leach, Dr Lauren May 
Outline of Project The metabotropic glutamate receptor subtype 5 (mGlu5) is a 

family C G protein-coupled receptor that has emerged as an 
exciting new target to treat a number of CNS disorders including 
schizophrenia, Alzheimer's disease, autism spectrum disorders 
and depression. We are pursuing a novel class of therapeutics, 
called allosteric modulators, to selectively target mGlu5. 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 mGlu5 activation and allosteric modulation 

- the influence of dimerisation on mGlu5 pharmacology 

- the impact of chronic vs acute exposure to allosteric modulators 
on mGlu5 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 labeling, immunoblotting, computational modelling, 
medicinal chemistry and single cell imaging. 

For more information visit: 
http://www.monash.edu.au/pharm/research/areas/drug-
discovery/laboratories/gregory.html 
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Drug discovery biology 
 

Project Title Male contraception through pharmacological blockade of alpha1A-
adrenoceptors and P2X1-purinoceptors 

Main Supervisor Dr Sab Ventura 
Other Supervisors  
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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Drug discovery biology 

Project Title Understanding allosteric modulation and biased signalling at the 
glucagon-like peptide-1 receptor 

Main Supervisor Dr Denise Wootten 
Other Supervisors Professor Patrick Sexton 
Outline of Project The glucagon-like peptide-1 receptor (GLP1R) is a family 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 basis and the 
physiological consequences of biased signalling and allosteric 
modulation at the GLP1R. These include receptor mutagenesis 
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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Drug discovery biology 

Project Title Understanding the structural basis of family B GPCR function 
Main Supervisor Professor Patrick Sexton 
Other Supervisors Dr Denise Wootten, Dr Sebastian Furness, Dr Lynn Liang 
Outline of Project Family 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 ofprojects in this area that use a range of approaches to 
understand family 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 

http://www.monash.edu/pharm/research/areas/drug-discovery/labs/sexton
http://www.monash.edu/pharm/research/areas/drug-discovery/labs/sexton
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Drug discovery biology 

Project Title Novel avenues of allosteric drug discovery targeting 
neuropsychiatric, cardiovascular and metabolic diseases 

Main Supervisor Professor Arthur Christopoulos 
Other Supervisors Dr Chris Langmead, Dr Celine Valant, Dr David Thal, Dr Alisa 

Glukhova, Dr Chris Choy, Dr Patrick Gentry 
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 including schizophrenia, cognitive 
deficits and addictive behaviors. 
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Project Title Allosteric modulation of the M2 muscarinic receptor for the 
treatment of cardiovascular and inflammatory disorders 

Main Supervisor Dr Celine Valant 
Other Supervisors Professor Arthur Christopoulos 
Outline of Project The M2 muscarinic acetylcholine receptor (M2 mAChR) is a G 

protein-coupled receptor (GPCR) that is expressed in the central 
nervous system and in the periphery, in particular the heart, 
airways, and smooth muscles. Although acknowledged as an 
attractive target for the treatment of several CNS, cardiovascular, 
and inflammatory disorders, the M2 mAChR remains poorly 
targeted because drugs that act on this receptor have 
unacceptable side effects due to the highly conserved nature of 
the acetylcholine (ACh) binding domain that is found in other 
mAChR subtypes throughout the body. We have identified more 
variable ‘allosteric’ sites on these receptors that can be selectively 
targeted. Furthermore, allosteric drugs can modulate the activity 
of the endogenous agonist, ACh, in either a positive or negative 
direction, thus providing a new means of ‘fine-tuning’ physiological 
responses across a range of disorders. Most recently, we have 
also identified potential endogenous allosteric molecules that act 
on this receptor, paving the way for a whole new view on 
endogenous substances that can modulate physiological 
responses in health and in disease. 

This project will use cutting-edge pharmacological, structural and 
biochemical approaches to investigate the effects of several 
allosteric ligands at the wild type M2 mAChR as well as genetically 
modified mutant mAChRs to ascertain where both synthetic and 
endogenous allosteric ligands act. This can lead to a new 
approach in targeting diseases such as cardiovascular dysfunction 
and airways inflammatory disorders. 
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Supervisors Project title 
Dr David Kong Optimising the use of antifungal agents 
Professor Carl Kirkpatrick Optimising anti-infective dosing using modelling and 

simulation techniques. 
Dr David Kong Optimising the treatment and management of bacterial 

infections 
Dr Johnson George A team approach to managing COPD in Australia 
A/Professor Simon Bell Alcohol-drug interactions in Australia: clinical, epidemiological 

and policy perspectives 
A/Professor Simon Bell Optimising the use of medicines in residential aged care 

facilities 
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Centre for Medicine Use and Safety 

Project Title Optimising the use of antifungal agents 
Main Supervisor Dr David Kong 
Other Supervisors Professor Monica Slavin  

Other supervisors will be included depending on nature of project 
Outline of Project Invasive Fungal Diseases (IFDs) are associated with high 

mortality and are costly to treat. Indeed, immunocompromised 
patients (e.g. lung transplant or cancer patients) are at risk of 
contracting IFD. For these reasons and to prevent the emergence 
of ‘multi-drug resistant’ fungal infections, antifungal medicines 
should be used appropriately and in a cost-effective manner. 

This PhD will focus on a number of important aspects related to 
the use of antifungals in patients [e.g. recipients with bone marrow 
or solid organ transplant (e.g. liver or lung transplants), HIV/AIDS 
or cancer, fungal keratitis]. Successful candidate will have the 
opportunity to investigate one or more of the following areas: 

a) The managements and outcomes of invasive fungal diseases.

b) The pharmaco-economics of using high cost antifungal
medicines in immunocompromised patients. 

c) Investigate the pharmacokinetics/pharmacodynamics of
antifungal medicines. 

d) Antifungal stewardship and prescribing practices in Australian
and other healthcare setting. 

This PhD will be undertaken in-collaboration with clinicians who 
are based in Australian hospitals (e.g. Peter MacCallum Cancer 
Institute, The Alfred, Westmead Hospital, NHMRC's National 
Centre for Antimicrobial Stewardship) and may be extended to 
those overseas. Successful candidate will have the opportunity to 
gain skills in one or more areas depending on his/her preference 
for viz. clinical or non-laboratory research, laboratory-based 
research,  or combination of laboratory and non-laboratory 
research. The project will generate important data to optimise the 
use of antifungal medicines. 
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Centre for Medicine Use and Safety 

Project Title Optimising anti-infective dosing using modelling and simulation 
techniques. 

Main Supervisor Professor Carl Kirkpatrick 
Other Supervisors Dr David Kong 
Outline of Project Identifying the optimal dose or dosing regimen of an anti-infective 

drug for an individual patient or particular type of infection can be 
challenging, particularly when it is crucial to attain key targets early 
in therapy to ensure good clinical outcomes.  In recent times, the 
application of pharmacometrics* has been used to provide a 
quantitative approach to the development of dosing strategies with 
the aim of providing individualised anti-infective therapy in the 
early stages of treatment.  Furthermore, this approach provides 
quantitative information as to whether Target Concentration 
Intervention approaches will indeed be successful. 

As part of the ongoing research activities, this project can be 
tailored to focus on a number of critical aspects related to 
infectious diseases and the use of anti-infectives e.g. anti-
bacterials, anti-fungals and anti-virals. The candidate may have 
the opportunity to develop population pharmacokinetic models, 
perform stochastic simulations and investigate exposure-
response relationship for anti-infective drugs. There may be 
opportunity to be involved in clinical studies involving human or 
undertake laboratory-based in-vitro, in-vivo or analytical studies. 
Whilst the PhD candidate may focus most of their effort within the 
area of pharmacometrics, there is opportunity for the candidate to 
expand their research interest into other areas. It is envisaged that 
the project will generate important data to support the safe and 
optimal use of anti-infective agents. 

*Pharmacometrics is the science of developing and applying
mathematical and statistical methods to characterise, understand, 
and predict a drug’s pharmacokinetic, pharmacodynamic, and 
biomarker-outcome behaviour”. (Pharmacometrics: The Science 
of Quantitative Pharmacology, 2007) 
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Centre for Medicine Use and Safety 

Project Title Optimising the treatment and management of bacterial infections 
Main Supervisor Dr David Kong 
Other Supervisors Other associate/co-supervisors will be dependent on nature of 

project. 
Outline of Project Antimicrobial resistance is a global threat to human health, with 

the World Health Organization listing it as a priority issue of our 
time. Antimicrobial resistance has impact on patient's morbidity 
and mortality, and costs of delivering healthcare. Inappropriate 
use of antibiotics is associated with the emergence of resistance. 
Thus, antibiotics should be used and prescribed appropriately.  

The PhD project can focus on a number of important aspects 
related infectious diseases and antimicrobial use in specific patient 
populations (e.g. cancer, lung transplant, critically ill). The 
candidate will have the opportunity to investigate one or more of 
the following areas: 

(i) Antimicrobial stewardship in hospital- and/or community-based 
healthcare settings. 

(ii) The epidemiology of multi-drug resistant (MDR) bacterias. 

(iii) The managements and outcomes of specific bacterial 
infections. 

(iv) The pharmaco-economics and/or mathematical modeling of 
managing specific bacterial infections. 

(v) The pharmacokinetics/pharmacodynamics of selected 
antibiotics. 

The PhD project will be undertaken in-collaboration with other 
investigators based in Australian hospitals [e.g. the NHMRC's 
National Centre for Antimicrobial Stewardship, The Alfred, Peter 
MacCallum Cancer Center, Royal Melbourne Hospital] and may 
be extended to those overseas (e.g. Malaysia, Hong Kong) and/or, 
those working in general practice (i.e. community). Successful 
candidate will have the opportunity to gain skills in one or more 
areas depending on his/her preference for either clinical or non-
laboratory research, laboratory-based research or combination of 
non-laboratory and laboratory-based research. This project will 
generate essential data to facilitate the safe, optimal and cost-
effective use of antibiotics. 
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Centre for Medicine Use and Safety 

Project Title A team approach to managing COPD in Australia 
Main Supervisor Dr Johnson George 
Other Supervisors Professor Michael Abramson, Professor Christine McDonald 
Outline of Project Hospitalisation for an acute exacerbation of COPD is a risk factor 

for poor outcomes. Identification of risk factors, especially 
modifiable risk factors, is of utmost importance to optimise 
outcomes in this population. The proposed study will not only 
identify factors associated with poor outcomes in COPD, but also 
analyse how COPD is currently managed in the Australian general 
practice setting and hospitals, and collate information on patients’ 
adherence to the recommended treatment. This will inform 
interventions for optimising COPD management by health 
professionals and better outcomes for patients.  

This project will include a prospective cohort study and a cluster 
randomised controlled trial. Other elements of the PhD will include 
a systematic review, audit, survey, economic analysis and/or a 
qualitative study. 
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Centre for Medicine Use and Safety 

Project Title Alcohol-drug interactions in Australia: clinical, epidemiological and 
policy perspectives 

Main Supervisor A/Professor Simon Bell 
Other Supervisors Dr Jenni Ilomaki 
Outline of Project Concomitant use of alcohol and prescription medicines may result 

in alcohol-drug interactions and adverse events. Up to 43% of 
older Australians who use benzodiazepines are daily drinkers, and 
26% exceed the NHMRC recommended limit for low risk drinking. 
Benzodiazepine-related presentations to hospital emergency 
departments frequently involve concomitant consumption of 
alcohol. No prospective epidemiological studies in Australia have 
sought to quantify the extent of harms resulting from concomitant 
use of alcohol and prescription medicines. The objective of this 
research will be to investigate the prevalence of alcohol-drug 
interactions, and the corresponding risk of harms in specific 
population groups. The research will provide the candidate with 
clinical, epidemiological and policy insights into this important 
public health issue. The research will involve both prospective and 
retrospective data analyses. This will enable the HDR candidate 
to gain experience applying a range of research methods. The 
project will be supervised by pharmacists, one of whom has a 
doctorate in alcohol epidemiology, and involve close collaboration 
with a multidisciplinary team of clinicians and researchers across 
Australia. There is also the potential for collaboration with leading 
international researchers in this field. 
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Centre for Medicine Use and Safety 

Project Title Optimising the use of medicines in residential aged care facilities 
Main Supervisor A/Professor Simon Bell 
Other Supervisors Dr Jenni Ilomaki 
Outline of Project Up to 90% of people with dementia in aged care facilities take five 

or more medicines, and more than half take one or more 
potentially inappropriate medicines. Up to 30% of unplanned 
hospital admissions in people aged 75 years and older are 
medicine-related. People with dementia may be susceptible to 
adverse drug events. Dementia is Australia’s newest national 
health priority area, and quality of medicines (QUM) is a core 
component of Australia’s National Medicines Policy. The aim of 
this project will be to investigate patterns and outcomes of 
medicine use in people with and without dementia in aged care 
facilities. The project will inform the development of strategies to 
prevent adverse drug events. The project will involve working with 
a motivated and multidisciplinary team. The project will be 
conducted in collaboration with leading researchers in pharmacy, 
geriatrics and clinical pharmacology. By conducting this project, 
the candidate will develop an understanding of resident 
assessment and key concepts in geriatric pharmacotherapy. This 
project will help prepare the candidate for a career in clinical 
practice, epidemiology or aged care research. 
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