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Information for prospective students  

 

An overview of the Honours program H413 
 
The Honours program in the School of Medicine is designed to build upon the skills and knowledge obtained from the 
completion of a three year undergraduate degree. The program aims to provide students with the opportunity to pursue 
an independent investigative research project in the areas of health and medicine along with relevant course work. This 
will enable students to expand their depth of knowledge in their chosen research area and provide a suitable qualification 
for entry into a higher degree by research program (Masters or PhD).   
 
The School of Medicine program is a Type A Honours Degree, leading to award of a Bachelor of Health and Medical 
Sciences (Honours) (course code H413). This program, which comprises both coursework units and a research thesis, is 
undertaken over one year full-time. Each student is allocated a primary research supervisor and in some circumstances a 
co-supervisor. 
 

Entry requirements 

Applicants must have completed an accredited undergraduate degree in the broad area of health and medical science 
(of at least three years length) in a discipline related to the area of their research project. Applicants will require a mid-
credit (>65%) average for the third year or equivalent of undergraduate study to be eligible for selection.* 

Doctor of Medicine (H911) students who do not meet the above requirement and wish to apply will require a minimum 
GAMSAT score of 60 and have successfully completed a minimum of 8 credit points of the Doctor of Medicine course. 
Entry into H413 for Doctor of Medicine (H911) students will be available at the end of the first, second or third year of 
the course and will be a competitive process. 

*Entry will also be determined by the availability of supervisors and resources. 
 

Course Structure of H413 
 
The course comprises three Units, worth a total of eight credit points to be taken over one year of full-time study. The 
requirements include: an independent research project/thesis worth four credit points conducted under the supervision 
of the nominated supervisor for that project, a two credit point unit in research methods, and a two credit point unit in 
developing research skills in health and medical sciences. The course will be structured in the following way: 
 

HMH401: Developing Research Skills 2 credit points (Trimester 1) 

HBS400: Research Methods  2 credit points (Trimester 1) 

HMH402: Honours Research Project  4 credit points (Trimester 2) 

 

HMH401: This Unit will provide you with a thorough understanding of your research field through the generation of a 
research proposal whilst at the same time helping you to develop skills essential to research, including online literature 
searching, presentation skills and critical analysis of literature. Assessment involves the development of a research 
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proposal, the completion of a literature review and an oral presentation of the research findings prior to submission of 
the thesis.  

HBS400: This is a Faculty-wide Unit comprised of a series of modules, in which the students must complete a required 
number of modules. Students select modules that are the most relevant to their project and in areas in which they require 
support. All modules are completed and assessed in Trimester 1.  

HMH402: This Unit involves the implementation of the research project. While the enrolment is in Trimester 2, students 
will actually commence their research project in Trimester 1. The assessment for this Unit is writing up the research in a 
thesis format that includes a literature review, research methodologies, research results and a discussion of the findings. 
The literature review (which is undertaken as part of HMH401) will be only assessed in relation to the relevance to the 
project and the hypothesis and aims. 

 
• Developing Research Skills Trimester 1 2 credit points 

• Research Methods  Trimester 1 2 credit points 

• Research Project/Thesis  Trimester 2 4 credit points 

 
The Honours year is an exciting year because it provides the first real opportunity to get a feel for research and students 
develop a wide range of research and problem-solving skills. However, students should be aware that this year is a 
challenging and demanding year, involving at least 35 hours per week of study and/or research work. 
 

Honours Scholarships 

Commencing Honours students are eligible to apply for merit-based Scholarships to the value of $1,000 and $2,000. 
Individual supervisors may offer additional funding. 

Contact details 

For further information, please contact the Honours Course Director: 
 
Assoc Prof Jeffrey Craig 
Phone: (03)5227 6455 
Email: jeffrey.craig@deakin.edu.au 

Applying for Honours 
 
To apply for Honours in the School of Medicine please follow the steps below: 
 
1. Select a research project 
Examine the list of research projects that the school is offering for 2019. For those projects that you are interested in, you 
must personally contact the named supervisor to discuss the proposed project. The supervisors contact details are 
provided together with the project description. This will enable you to gauge whether the research project aligns with 
your career goals, and enables the supervisor to establish whether you have the appropriate academic background to 
undertake and complete the research project.  
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2. Complete the project preference form  
This form is provided in this booklet. Email the form to som-selection@deakin.edu.au or post to Admissions & Placements 
Team (School of Medicine, Deakin University, Locked Bag 20000 Geelong, Vic. 3220) by November 8, 2019. This form 
MUST be filled out so that projects can be allocated to students based on the criteria outlined below. 
 
3. Submit an on-line application 
All prospective honours students MUST also apply directly to Deakin University. Submit an online application at 
http://applicantportal.deakin.edu.au/connect/webconnect. Closing dates for applications is November 8, 2019.  
 

• You will need to register as a user in order to apply. Select the ‘Register’ link to activate a username and password 
to gain entry to the online application. NOTE: Current Deakin students – your Deakin username and password will 
not gain you access to the online application. 

• Complete all of the questions on the online application. NOTE: Referee details are not required 
• Complete the final step ONLY if your undergraduate studies were NOT undertaken at Deakin University. This final 

step requires applicants to upload scanned and certified copies of their University academic transcript(s).  
 
4. Project allocation 
 
Students will be allocated a project based on a combination of student preferences, supervisor’s student preferences 
and a mid-credit (>65%) average for the 3rd year or equivalent of undergraduate study. Successful candidates will be 
advised of their offer during end Nov-early Dec 2019. 
 
The projects on offer within the School of Medicine reflect the expertise and research that is currently undertaken by the 
prospective supervisors at Deakin and at our affiliate institutes. It must be noted that due to the nature of research, the 
focus and direction of a research group may change over time and the final project may not necessarily be exactly as 
described.  
 
Please refer to the website for any further information on Honours in the School of Medicine: 
http://www.deakin.edu.au/medicine/research . 
 

mailto:som-selection@deakin.edu.au
http://applicantportal.deakin.edu.au/connect/webconnect
http://www.deakin.edu.au/medicine/research
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2020 Honours Project Preference Form 
 
Your name:             
 
Address:             
 
                      Postcode    
 
Contact Phone Number:         
 
Email:      Deakin student ID:      
 
Applicants are advised that allocation to research projects is a competitive process and an applicant cannot be assured of 
being assigned to their choice of research projects. 
 
Please nominate below three preferences, in order, for an Honours project (and supervisor) for 2019 from the list of 
projects on offer. 
 
1st preference - Project reference number:    
 
Project title:              
 
Supervisor:             
 
Have you personally spoken with the supervisor about the project?   Yes         No    
 
2nd preference - Project reference number:    
 
Project title:              
 
Supervisor:             
Have you personally spoken with the supervisor about the project?   Yes         No 
 
3rd preference - Project reference number:    
 
Project title:              
 
Supervisor:             
Have you personally spoken with the supervisor about the project?  Yes          No    
 
If you are NOT offered one of the above projects would you consider an offer of an Honours project in a related area?     
Yes         No  
 
Please email to som-selection@deakin.edu.au or post to Admissions & Placements Team (School of Medicine, Deakin 
University, Locked Bag 20000, Geelong, Vic 3220) by November 8, 2019. 

  

mailto:som-selection@deakin.edu.au
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An overview of the Master of Philosophy program H800 

The Master of Philosophy (MPhil) course is an elite intensive postgraduate research degree, providing students 
with the opportunity to pursue an independent investigative research project along with specialised coursework 
that is designed to provide skills in research design, the interpretation and communication of research and an 
understanding of research integrity.  

The MPhil will suit students who are inquisitive, analytical and interested in pursuing higher coursework skills 
and further research in the health and medical sciences field. The MPhil is specifically designed to provide 
students from diverse undergraduate backgrounds with an opportunity to expand their knowledge base and 
become an independent researcher with specialised technical, critical thinking, communication and cognitive 
skills. These skills are highly sought by many employers, with the course providing students with a dedicated 
pathway into both national and international PhD programs or into careers, both local and globally, within 
academia, industry, medical research as well as government and non-government scientific agencies.  

The MPhil course comprises both coursework units and research under the guidance of a supervisor, 
culminating in a research thesis. The program is undertaken over 18 months-two years full-time (or full-time 
equivalent). 
 

Entry requirements 

Applicants must have successfully completed one of the following to be eligible for selection*: 

• Bachelor degree with a distinction average (70%) for the third year or equivalent in the same discipline as 
the proposed research thesis.  
OR 

• Coursework Master degree with a minimum credit average (65%) in the same discipline as the proposed research 
thesis.  

OR 

• Completion of the pre-clinical component of the Bachelor of Medicine Bachelor of Surgery (or equivalent degree) at 
the postgraduate level. 

 
International Students must also possess an overall IELTS score of 7 with no band less than 6.5 (Band C or equivalent) 

*Entry will also be determined by the availability of supervisors and resources. 

 

Course structure of H800 

HMH812 Research Thesis. Students will work continuously on their research project over an 18-month to two-
year period of full-time study (~36 hrs/week). Students are eligible for four weeks of leave each year. It is 
possible to enrol part-time at 0.5 FTE. 
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In addition, students need to complete 4 credit points of research training coursework units within the first year 
(FTE) of the course. 

HMH810 Research Communication (2 credit points) – Available Trimester 1 or Trimester 2. 

HMH811 Research Interpretation and Integrity (1 credit point) – Available Trimester 1. 

And one of: 
HMH800 Research Design (1 credit point) – Available Trimester 1 or 2 
or 
HSH746 Biostatistics 1 (1 credit point) – Available Trimester 1. 
or 
HSH715 Qualitative Health Research (1 credit point) – Available Trimester 1 

The Trimester in which the coursework will be undertaken will be determined by the enrolment date and after 
consultation with the Course Director.  

HMH800: In this unit, students will learn how to design a research project, how to formulate a research 
hypothesis and develop aims along with appropriate study design to test the hypothesis. The unit places a strong 
emphasis on developing the student’s understanding of various statistical tests by which to analyse research 
data, including relevant software. It will also emphasise appropriate professional practice in the workplace and 
compliance with regulatory authorities.  

HMH810: This Unit will engage students to learn and develop communication skills that are fundamental for a 
career in research but which will also have broad application in careers other than research. The topics that will 
be covered include developing effective written and verbal communication skills to interpret and transmit a 
body of knowledge in the discipline of medical research to specialist and non-specialist audiences, and will 
incorporate how social media can be used to communicate research and build a researcher’s profile. It will 
include written presentations of a literature review and the research project as well as a verbal presentation of 
the research proposal. 

HMH811: This unit will teach students the philosophies, ethics and principles of research integrity. It will also 
provide students with the skills to be able to critically analyse literature in their discipline for their strengths and 
weaknesses.  

HSH746: This is an introductory unit on biostatistics. In this unit, students will explore the philosophical basis of 
statistical thought, examine fundamental statistical concepts and methods and explore their application in a 
variety of health settings. The delivery of the Unit is designed to facilitate the syntheses of the basic components 
of learning through practical exercises, statistical computing labs and the application of biostatistical techniques 
to realistic health-related data. The main topic areas covered will include: descriptive statistics, hypothesis 
testing, confidence intervals, comparison of means, inference on proportions, contingency tables, correlation 
and basic regression concepts. 

HSH715: This unit aims to introduce students to the qualitative health research. Students will explore the types 
of research questions that can be answered using qualitative methods. Students will develop skills in identifying 
researchable questions from theories, their practices and observations; designing, planning and conducting 
qualitative health research; and qualitative data analysis techniques. 

Contact details 
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For further information, please contact the MPhil Course Director: 
 
Prof Tania de Koning-Ward 
Phone: (03)5227 2923 
Email: taniad@deakin.edu.au 
Please refer to the website for any further information on MPhil in the School of Medicine: 
http://www.deakin.edu.au/medicine/research . 
 

Course Fees 

If you are a successful applicant for research degree candidature, and you are an Australian citizen, permanent resident 
or New Zealand citizen, you will not pay any tuition fees.   
 
You also do not need to pay the University's Student Services and Amenities Fee (SSAF). 
 
For all other applicants, course fees apply. Please refer to www.deakin.edu.au/courses/fees 
 

Applying for MPhil 

The application process requires all prospective MPhil students to: 

Examine the research disciplines or research projects on offer in the School of Medicine. For projects/topics that 
you are interested in, it is mandatory that you contact the named supervisor to discuss the proposed project. 
This will enable you to gauge whether the research project aligns with your career goals, and enables the 
supervisor to establish whether you have the appropriate academic background to undertake and complete the 
research project. The supervisor needs to confirm that they agree to take you on as a student. 

As this is a Higher Degree by Research, an online application needs to be submitted directly to Deakin University 
using the following link: www.deakin.edu.au/research/become-a-research-student/how-to-apply-research-
degrees .  

Note that the application form requires an applicant to provide a one page outline of their proposed research 
program and this needs to be undertaken in consultation with the supervisor. More information for 
international students can be obtained from www.deakin.edu.au/international-students . 

Enrolment dates: Note that the processes for accepting enrolment are different to undergraduate courses and 
the time can be lengthy (can take up to 8 weeks). For international students, the process will be even lengthier 
due to VISA applications, etc. Whilst students can enrol for candidature and thus commence the research 
component at any time, it is recommended that students are ready to commence in either the beginning of 
February or beginning of July to allow sufficient time for orientation and safety training and commencement of 
coursework in either Trimester 1 or 2.   Accordingly, it is requested that applications are submitted either by: 

• End November for commencement in February the following year, with coursework beginning in 
Trimester 1.  

• Beginning of May for commencement in July the same year, with coursework beginning in Trimester 2 of that 
year. 

mailto:john.stambas@deakin.edu.au
http://www.deakin.edu.au/medicine/research
http://www.deakin.edu.au/courses/fees
http://www.deakin.edu.au/research/become-a-research-student/how-to-apply-research-degrees
http://www.deakin.edu.au/research/become-a-research-student/how-to-apply-research-degrees
http://www.deakin.edu.au/international-students
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An overview of the Doctor of Philosophy H960/H961  
 
The key to entry (besides meeting entry qualifications) into a PhD Xtra or Masters by Research program is the support of 
a School of Medicine staff member to supervise you. It is essential, therefore, that you discuss your application for one of 
the listed projects with the relevant supervisor(s) prior to applying. Note the application form requires an applicant to 
provide a one page outline of their proposed research program.  

Applying for PhD  
 
Applications for candidature are accepted at any time; however for applicants seeking scholarships please 
note the appropriate closing dates shown below. With the support of a supervisor, submit an application. 
 
The application and scholarship can be found at: http://www.deakin.edu.au/research/become-a-research-
student/how-to-apply-research-degrees and http://www.deakin.edu.au/courses/scholarships/find-a-
scholarship/rtp-and-duprs . Applications from domestic scholarships close at the end of October each year.  
 
Additional information for International applicants can be found at: 
 http://www.deakin.edu.au/research/become-a-research-student/international-research-students.  
 
Applications for scholarships from International students close at the end of July each year.  
  

http://www.deakin.edu.au/research/become-a-research-student/how-to-apply-research-degrees
http://www.deakin.edu.au/research/become-a-research-student/how-to-apply-research-degrees
http://www.deakin.edu.au/courses/scholarships/find-a-scholarship/rtp-and-duprs
http://www.deakin.edu.au/courses/scholarships/find-a-scholarship/rtp-and-duprs
http://www.deakin.edu.au/research/become-a-research-student/international-research-students
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Abbreviations  
 

CMMR Centre for Molecular & Medical Research 
COCPH: Centre for Organisational Change in Person-Centred Healthcare 
CPHR Centre for Public Health Research 
CREM Centre for Rural Emergency Medicine 
DRH Deakin Rural Health 
GCEID Geelong Centre for Emerging Infectious Diseases 
IMPACT Centre for Innovation in Mental and Physical Health and Clinical Treatment 
NCFH National Centre for Farmer Health 
SOMERG School of Medicine Education Research Group 
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Index of projects for 2020 

Cancer 

 

Project reference: 1584 

Understanding the molecular basis of gene regulation by a tumour-enriched transcription 
factor  

Supervisor/s: Amardeep Dhillon, Jet Phey Lim 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Malignant transformation involves widespread changes in gene expression caused by deregulation of networks 
of DNA-binding proteins known as transcription factors. Aberrant expression or activation of members of the 
AP-1 family of transcription factors proteins is implicated in the pathogenesis of many diseases, including cancer. 
We and others previously identified the AP-1 protein FRA1 as a key regulator of genes involved in the spread 
multiple cancer types, including colon, lung, pancreas, breast, bladder, and skin. Importantly, these studies also 
found FRA1 to be enriched in cancer cells but not their normal counterparts, underscoring its potential as a 
therapeutic target. To identify strategies to disrupt its pro-malignant actions, we need to understand how FRA1 
controls gene expression. To this end, we recently analysed the composition of FRA1 complexes in cancer cell 
lines, which identified several chromatin and transcriptional regulators as novel FRA1-associated proteins. 

Research question: 

The aims of this project will be to characterize the association of FRA1 with chromatin and transcriptional 
regulators identified by mass spectrometry and to determine the importance of these interactions in regulating 
gene expression and the malignant properties of cancer cells. 

Techniques, methods, analyses and day to day activities: 

Experimental approaches that will be used during this project include molecular biology (cloning, chromatin 
immunoprecipitation, qPCR), cell biology (cell culture, gene expression/knockdown, phenotypic assays) and 
protein analysis (immunoprecipitation, western blotting).  

Contact supervisor: Assoc. Prof. Amardeep Dhillon (School of Medicine): amardeep.dhillon@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1583 

Zebrafish xenotransplantion models to study mechanisms of malignant transformation 

Supervisor/s: Amardeep Dhillon, Faiza Basheer, Alister Ward, Clifford Liongue 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Cell transplantation into immune-compromised mouse models is an important approach to evaluate the 
malignant potential of cancer cells and to delineate mechanisms that control tumour growth, metastasis and 
therapeutic response. However, these models have several limitations, including their cost and the lack of non-
invasive methods to visualize tumour phenotype. To overcome these issues, several laboratories have recently 
attempted to generate immune-deficient zebrafish by knocking out genes known to cause immune-deficiency 
in humans and mice. Our laboratory has recently developed one such zebrafish strain by deleting the interleukin 
2 receptor gamma (il2rg) gene, which results in loss of mature T and NK cells. We have also generated an 
optically-clear variant of this zebrafish strain to enable non-invasive visualization of transplanted cancer cells. 

Research question: 

Hypothesis: Transparent, immune-deficient zebrafish represent a powerful model to define novel regulators of 
malignant transformation. The aim of this project is to assess the phenotypic properties (growth rate, 
differentiation grade, gene expression profile) of tumours that develop in immune-deficient zebrafish upon 
transplantation of cancer cell lines that over or under-express candidate pro-malignant transcription factors and 
epigenetic regulators. 

Techniques, methods, analyses and day to day activities: 

Techniques to be used in this project will include molecular biology (cloning, quantitative PCR), cell biology (cell 
culture, transfection), histology, microscopy, protein analysis (western blotting), and zebrafish handling and 
dissection.  
 

Contact supervisor: Assoc. Prof. Amardeep Dhillon (School of Medicine): amardeep.dhillon@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1574 

The use of a nutrition assessment tool for triage in a multidisciplinary cancer cachexia clinic 

Supervisor/s: Vanessa Vaughan, Peter Martin, Scott McCoombe 

Location: Waurn Ponds Campus 

Research centre: Other 

Project background: 

Cancer cachexia is a wasting condition effecting 50% of cancer patients, associated with decreased response to 
anti-neoplastic therapy, quality of life, and survival. Patients referred to Barwon Health’s Cachexia Nutrition 
Support Service see an interdisciplinary team designed to maximise nutritional support, functional muscle 
strength, and attenuation of cancer cachexia symptoms. The ‘Patient Generated Subjective Global Assessment’ 
(PG-SGA) is a widely-used interdisciplinary patient assessment in oncology and other chronic conditions. The 
tool assesses weight, intake, symptoms, functional status, disease state, metabolic stress and nutritional 
physical examination, and generates a score for the level of medical nutritional intervention required, and an 
overall picture of a patient’s current status. 

Research question: 

The study will aim to establish if the nutritional status of patients on referral, as determined by PG-SGA can be 
used to identify high-risk patients attending a cachexia-specific service. The study will assess prospective data 
relating to patient’s clinical history, including cancer diagnosis, cachexia presentation, nutritional status, 
demographic information and survival. The study will assess measurements made at baseline, and where 
available those made at subsequent reviews. 

Techniques, methods, analyses and day to day activities: 

Students will: 

• Learn patient communication and recruitment skills required for a small scale trial 

• Receive training in chart review methodology 

• Collate, extract, transcribe and clean data from clinical research and record platforms 

• Be involved in data analysis, interpretation, and manuscript preparation 

Contact supervisor: Dr. Vanessa Vaughan (School of Medicine): v.vaughan@deakin.edu.au 

Suitable for: Honours 
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Project reference: 1573 

The evaluation of a multidisciplinary cachexia support service - the patient and carers 
perspective 

Supervisor/s: Vanessa Vaughan, Peter Martin, Scott McCoombe 

Location: HERB and/or Waurn Ponds 

Research centre: Other 

Project background: 

50% of cancer patients develop muscle cachexia (wasting), suffering a loss of up to 30% of their original body 
weight. Established in 2008, the Barwon Health Cachexia and Nutrition Support Service (CNSS) is the only clinical 
service of its kind currently operating in Australia. Patients referred to the CNSS meet with an interdisciplinary 
team designed to maximise nutritional support, functional muscle strength, and attenuation of symptoms 
associated with cancer cachexia. Through the patient’s account of their experience, and qualitative analysis of 
the discourse, we can gain insights into the context of patient and carers perceptions of value and experience 
associated with a cachexia-specific service. 

Research question: 

A prospective qualitative study focusing on patients and carers attending the CNSS will evaluate the stakeholder 
perspectives of the current multidisciplinary clinic approach. By identifying common themes through patient 
and carer feedback, it will assist in the future development and refinement of clinical procedures which strongly 
align with patient requirements within this innovative service. 

Techniques, methods, analyses and day to day activities: 

The student will: 

• To undertake a literature review 

• Receive training in questionnaire and interview delivery (verbal & digital) 

•  Conduct questionnaire interviews 

• Collate, extract, transcribe and clean questionnaire data 

• Be involved in data interpretation, thematic analysis and manuscript preparation 

Contact supervisor: Dr. Vanessa Vaughan (School of Medicine): v.vaughan@deakin.edu.au 

Suitable for: MPhil 
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Project reference: 1571 

Monitoring of physical activity of patients with cancer cachexia in a community setting 

Supervisor/s: Vanessa Vaughan, Peter Martin, Scott McCoombe 

Location: Waurn Ponds Campus 

Research centre: Other 

Project background: 

An estimated 50% of cancer patients develop skeletal muscle cachexia (wasting), suffering a significant loss of 
up to 30% of their original body weight Most patients with the condition live in a community setting, and 
normally only receive clinical support every 4 - 6 weeks. This mode of managing patients with cachexia means 
that data relating to their lifestyle is collected infrequently and relies on patients remembering behaviours in-
between clinical visits. This project is a pilot study that will test the suitability of using 'off the shelf’ activity 
monitoring devices e.g. Fitbit, for patients with cachexia. This project is a pilot study that will test the suitability 
of using 'off the shelf’ activity monitoring devices e.g. Fitbit, for patients with cachexia.  

Research question: 

The data will be compared with similar data collected via specifically designed telemetry devices and traditional 
activity diaries. Data collected will undergo statistical analysis using methods such as repeated measure ANOVA, 
linear regression and other regression models to determine if a patients’ status has changed between clinic 
visits and if the pattern of change can be used to initiate earlier clinical intervention(s). 

Techniques, methods, analyses and day to day activities: 

Students will: 

• Learn patient communication and recruitment skills required for a small scale trial 

• Receive training in the use of activity monitoring devices for community dwelling adults 

• Collate, extract, transcribe and clean activity data from commercial and research platforms 

• Be involved in data analysis, interpretation, and manuscript preparation 

Contact supervisor: Dr. Vanessa Vaughan (School of Medicine): v.vaughan@deakin.edu.au 

Suitable for: Honours, MPhil 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1570 

Developing targeted therapeutics for treatment of melanoma 

Supervisor/s: Sarah Shigdar, Rasika Samarasinghe 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Melanoma is considered a dangerous cancer due to its likelihood to metastasize, with approximately 40% of 
patients developing metastases to distant organs, especially the brain. With a mean survival time of 9.2 months 
and a 5-year survival rate of 5-19% after the onset of distant metastasis, the prognosis for metastatic melanoma 
patients is very poor. Conventional therapies, such as chemotherapy and radiotherapy, are very toxic to patients 
due to their off-target effects, and generally cannot eradicate tumours due to a build-up of resistance to the 
treatments. Effective new therapies are urgently required to overcome these obstacles. Aptamers, also known 
as chemical antibodies, are a novel therapy that binds to targets with high specificity and affinity. Aptamer-
mediated drug delivery allows for a superior concentration of drug to be delivered to target cells, reducing off-
target effects, overcoming drug resistance and reducing the dose administered to patients.  

Research question: 

This project aims to develop aptamer-drug conjugates to target melanoma cells through binding to cell surface 
proteins. Aptamers will be generated against a biomarker and further truncations and characterizations made 
for high binding affinity with a minimal number of nucleotides in the aptamers binding region. 

Techniques, methods, analyses and day to day activities: 

This project will use flow cytometry, confocal microscopy, molecular biology techniques and cell culture. 
Aptamers will be generated using molecular biology techniques. Binding affinities and rate of internalisation will 
be assessed using flow cytometry and confocal microscopy.  

Contact supervisor: Dr. Sarah Shigdar (School of Medicine): sarah.shigdar@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1564 

Crossing the blood brain barrier for drug delivery 

Supervisor/s: Sarah Shigdar, Rasika Samarasinghe 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Due to the importance of the brain in regulating physiological functions of the human body, its environment is 
separated from the circulatory system to avoid invasion of pathogens via a physical barrier called the blood-
brain barrier (BBB). While this barrier is protective against toxic substances circulating in our blood, it 
complicates delivery of therapeutics from the circulatory system and into the brain tissue to treat pathologies. 
In order to deliver drugs across the BBB into the brain, we have generated a number of aptamers, or chemical 
antibodies, that can bind to receptors on the BBB and carry a cargo into the brain. This project will characterise 
these aptamers using an in vitro model of the blood brain barrier. 

Research question: 

Aptamers are an emerging field of novel agents that can be considered superior to conventional therapeutic 
agents due to their capacity to bind to their target in a highly specific and sensitive manner. The central 
hypothesis of this research is that DNA aptamers generated against biomarkers present on the BBB could be 
internalised and transcytosed into the brain.  

Techniques, methods, analyses and day to day activities: 

This project will use flow cytometry, confocal microscopy, molecular biology techniques and cell culture. Binding 
affinities and rate of internalisation will be assessed using flow cytometry and confocal microscopy and an in 
vitro model of the blood brain barrier will be developed to assess transcytosis. 

Contact supervisor: Dr. Sarah Shigdar (School of Medicine): sarah.shigdar@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1559 

Defining the post-transcriptional role of the chromatin remodelling SWI/SNF complex 

Supervisor/s: Rasika Samarasinghe, Amardeep Dhillon 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

SWI/SNFs are large, evolutionary conserved complexes found to play a critical role as epigenetic regulators to a 
wide range of cellular functions including cell specific differentiation, normal development and oncogenesis. 
These complexes regulate gene transcription by altering nucleosome positioning and binding to active 
promoters and enhancers in the DNA. Mutations of these complexes are found in over 20% of all tumours whose 
genome is characterised, making this complex the most frequently mutated chromatin modulators in adult and 
childhood cancers. SMARCB1 is a core sub-unit of the SWI/SNF complex and is the sole driving genetic event in 
rhabdoid tumours, predominantly diagnosed in children arising in the brain, kidney and liver. Although, studies 
have looked at the molecular signalling pathways regulated by SMARCB1, its transcriptional regulation of 
oncogenic factors, including transcription factors, tumour suppressor genes and other epigenetic regulators are 
not well understood 

Research question: 

This study aims to understand how loss of SMARCB1 and other core subunits of the SWI/SNF complex affects 
the stability, targeting and transcriptional (including splice variant transcription) of various genes essential for 
oncogenesis. 
We hypothesize that the SWI/SNF complex plays a major role in the aberrant post-transcription of key oncogenic 
factors.  

Techniques, methods, analyses and day to day activities: 

We will use SMARCB1 inducible cell lines to determine genes transcribed, including the transcription of splice 
variants of key oncogenic genes. Knockdown studies using siRNA will also be used to further confirm the post-
transcriptional role of these complexes. Techniques used will include cellular methods such as cell culturing, 
transfections, siRNA knockdown and cell based assays and molecular methods including real-time PCR and 
western blotting.  

Contact supervisor: Dr. Rasika Samarasinghe (School of Medicine): rasikas@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1558 

Understanding metabolic alterations in childhood cancers 

Supervisor/s: Rasika Samarasinghe, Sean McGee 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Childhood brain and spinal cord tumours (CBSCT) are the leading cause of mortality in children, accounting to 
1/3 of all cancer related deaths. Over 4000 cases of CBST are diagnosed each year and despite therapeutic 
advances, the overall survival is 14.6 months with a 34% 5-year survival. Due to the early onset of these tumours, 
it is suggested that a single genetic mutation is insufficient to drive malignant transformation and additional 
mechanisms, other than the traditional genetic and oncogenic modifications within the tumours cells are 
therefore likely to be involved. Deregulated cellular metabolism is a key characteristic of cancer with mounting 
evidence showing altered metabolism associated with neoplastic transformation, progression and chemo-
resistance. Further, cancer cells have shown to undergo cell cycle arrest and cell death when altered metabolism 
in not maintained, hence understanding these mechanisms can help elucidate the initiation of these aggressive 
CBSCTs.  

Research question: 

This study aims to explore the metabolic profile of CBSC cells, with the hope of identifying aberrant metabolic 
pathways that are crucial for the progression and metastasis of CBSCTs. It also aims at exploiting these altered 
metabolic pathways as novel therapeutic targets for CBSCT.  It is hypothesised that deregulated metabolic 
pathways are up-regulated in CBSC cancer cells as compared to control cells and that these mechanisms are 
crucial for the growth and progression of CBSC.  

Techniques, methods, analyses and day to day activities: 

Metabolic profiling will be determined using Seahorse extracellular flux analysis, real-time PCR, western blotting 
and flow cytometry will be used to determine molecular pathways and cell based assay use to evaluate cell 
proliferation, invasion and metastasis. 

Contact supervisor: Dr. Rasika Samarasinghe (School of Medicine): rasikas@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1502 

Development of chemical antibody (aptamer)-guided and exosome-based cancer liquid 
biopsy  

Supervisor/s: Wei Duan, Phuong Tran 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Liquid biopsies, comprising the non-invasive analysis of circulating tumour-derived material, represent an 
innovative tool in precision oncology to overcome current limitations associated with tissue biopsies. Currently, 
only circulating tumour DNA and circulating tumor cells are the targets approved by the US Food and Drug 
Administration (FDA) for clinical use. Extracellular vesicles (exosomes) are new tumour constituents with 
promising potential at each stage of cancer management. Thus, we are working on novel strategies of using 
exosomes for cancer diagnosis and to guide the treatment. 

Research question: 

Whether we can develop novel aptamers that are superior than the monoclonal antibodies to be used as an 
21’centuries new weapon for dearly diagnosis of cancer and to guide effective treatment. Can we also explore 
the therapeutic use of exosomes and use them for personalized medicine that is based on modifying 
endogenous exosomes to the specific patient’s needs and then to re-implant them as a therapy measure? 

Techniques, methods, analyses and day to day activities: 

Cell culture, aptamer selection, Western analysis, binding assays, determining of binding affinity, 
ultracentrifugation, ultrafiltration, magnetic beads-based assays, nanoparticle tracking analysis, flow cytometry 
and isothermal titration calorimetry. 

Contact supervisor: Prof. Wei Duan (School of Medicine): wduan@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Clinical Practice 

Project reference: 1586 

Healing the body, not harming the brain: preventing cognitive impairment after surgery. 

Supervisor/s: Laura Gray, Andrew Marriott, Michael Berk 

Location: Barwon Health, Geelong 

Research centre: CMMR, IMPACT 

Project background: 

Thousands of surgeries are performed each year in the Barwon region alone, and surgical intervention and 
associated anaesthesia is an essential component of modern medicine. However, a proportion of patients who 
undergo surgery, particularly elderly patients, report a period of confusion and cognitive impairment after the 
procedure. This suggests that surgery and anaesthesia may have adverse effects on neurological function with 
important consequences for patients. Critically, those who suffer a period of cognitive dysfunction after surgery 
may also be at risk of later developing dementia.  

Research question: 

The anti-inflammatory and anti-oxidant drug N-acetylcysteine (NAC) has shown great promise in studies of 
cognition and in the prevention of surgery-associated inflammation. We are conducting a large cohort-based 
study documenting the efficacy of NAC in the prevention of post-operative cognitive decline. 

Techniques, methods, analyses and day to day activities: 

A student joining the project would experience clinical trial recruitment, cognitive testing, and basic biological 
sample handling. The student will also gain an understanding of the statistical analysis of trial outcomes. The 
student would gain skills relevant to both clinical and basic science research projects.  

Contact supervisor: Dr. Laura Gray (School of Medicine): l.gray@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1536 

Developing and evaluating the Neonatal Resuscitation Support Tool (NeST) 

Supervisor/s: Peter Vuillermin, Kate McCloskey, Kon Mouzakis 

Location: Barwon Health, Geelong 

Research centre: Other 

Project background: 

The resuscitation of a newborn is a complex and time-critical skill that requires a multidisciplinary team. Many 
neonatal resuscitations occur outside of tertiary centers and without neonatologists; indeed commencement of 
the unanticipated resuscitation is often managed by junior staff. Neonatal resuscitation teams have varying 
levels of neonatal resuscitation skill and familiarity with each other and with neonatal equipment.(ANZCOR) 
Regional and rural paediatricians, hospital medical officers and GP practitioners need to be competent in 
neonatal resuscitation despite limited opportunity to maintain the relevant skills. Inadequate resuscitation can 
lead to neonatal death and long term mortality such as cerebral palsy.  

Research question: 

NeST will (1)support high quality neonatal resuscitation, and (2)facilitate documentation and handover of 
resuscitation progress. NeST would be modelled on the Trauma Reception and Resuscitation (TR&RÂ®) System, 
developed to provide computerised decision support for the first 30 minutes of trauma management. NeST will 
integrate resuscitation algorithms, documentation of interventions and direct physiological measures to provide 
the treating team with prompts, differential diagnoses and response. 

Techniques, methods, analyses and day to day activities: 

The PhD candidate will play a central role in the development and evaluation of the Neonatal Resuscitation 
Support Tool (NeST). The PhD candidate would work the neonatologist and artificial intelligence teams to design 
and evaluate NeST (using mixed methods, both quantitative and qualitative analysis). They will coordinate 
simulated evaluations among junior teams, with the ultimate goal of progressing to a large-scale clinical trial 
and implementation. 

Contact supervisor: Prof. Peter Vuillermin (School of Medicine): peter.vuillermin@deakin.edu.au 

Suitable for: PhD 
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Immunity 
 

Project reference: 1592 

Investigation of the newly discovered molecule ILRUN, an important immune regulator of 
inflammation 

Supervisor/s: Leon Tribolet, John Stambas, Cameron Stewart 

Location: CSIRO (Australian Animal Health Laboratory), Geelong 

Research centre: Other 

Project background: 

Inflammation is an essential innate immune response in mitigating infection but is also a core element of a 
multitude of chronic diseases such as rheumatoid arthritis, heart disease and lupus. Therefore, finding ways to 
reduce inflammation is imperative to reduce morbidity and mortality and to develop new therapeutics.  
 
A recent genome-wide screen of an inflammatory viral infection identified a new molecule that when blocked 
helped reduce inflammation and infection. This protein, recently named ILRUN (for Inflammation regulator with 
UBA and NBR1 domains), appears to be critical for an appropriate response to infection as preliminary analyses 
suggest that this protein may also modulate host immune signalling, specifically Type I interferons in the innate 
immune pathway.  
 
Our team focuses on host responses to infection, especially immune regulation. Our primary focus is on the 
innate immune system and elucidating new methods to control inflammatory responses.  

Research question: 

How does the ILRUN protein regulate the immune response to different immune stimuli in vitro? Is this protein 
involved in regulating multiple immune pathways or a single pathway, the Type-1 IFN pathway? How can the 
protein be detected in vitro, in real time? This project aims to investigate the mechanism by which this novel 
protein can regulate the response to different immune stimuli in vitro. 

Techniques, methods, analyses and day to day activities: 

Techniques utilised will include cell culture, transfections, cell stimulation experiments as well as various 
molecular biology techniques such as quantitative PCR, western blotting and/or ELISAs to assess immune 
activation. Also, fluorescent labelling and confocal microscopy to investigate intracellular interactions. 

Contact supervisor: Dr. Leon Tribolet (CSIRO-AAHL): leon.tribolet@csiro.au 

Suitable for: Honours, MPhil 
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Project reference: 1528 

Analysing bone mineral composition with IntelliSpace Discovery software 

Supervisor/s: Giovanni Mandarano 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The depletion of calcium from bones can lead to osteoporosis. Bones become brittle and are at increased 
likelihood of fracturing. Bones that commonly fracture are the vertebrae and hip (neck of femur). Typically, a 
fracture is the first sign that someone is afflicted with osteoporosis. Osteoporosis typically occurs with ageing 
and also with hormonal changes. It is a chronic condition with debilitating consequences. Australian Bureau of 
Statistics'(ABS) 2017-18 National Health Survey (NHS) reported that 3.8% (924,000) Australians are suffering 
from osteoporosis. This figure is expected to increase with Australia's ageing population. If osteoporosis can be 
diagnosed early, before a fracture occurs, then treatment can commence sooner and provide improved 
outcomes for osteoporosis sufferers.  

Research question: 

The hypothesis is that IntelliSpace Discovery software can discern levels of calcium in the lower vertebrae and 
hip (neck of femur) of female patients from their CT images. The aims are to: 

1. Use IntelliSpace Discovery software to map calcium levels/density in vertebrae and hips of female 
patients experiencing osteoporosis and female patients that are not. 

2. Correlate these findings with traditional DXA (dual-energy X-ray absorptiometry) 

3. Correlate these findings with oestrogen levels. 

Techniques, methods, analyses and day to day activities: 

You will be reviewing CT scans and correlating data concerning calcium levels/density with oestrogen levels, 
DXA and other relevant findings (hormone replacement, Vitamin D and/or calcium supplements). You will learn 
to use IntelliSpace Discovery to analyse CT images and access archives and data bases with patient results from 
medical imaging and pathology/histology examinations. Statistical analyses will also be required. This project 
can be up-scaled from Honours to MPhil and/or to PhD. 

Contact supervisor: Assoc. Prof. Giovanni Mandarano (School of Medicine): 

giovanni.mandarano@deakin.edu.au  

Suitable for: Honours, MPhil, PhD 

Other considerations: This project is subject to final approvals. 

Project reference: 1527 

mailto:giovanni.mandarano@deakin.edu.au


 

Page 28 

    Deakin Univeristy CRICOS Provider Code: 00113B 
deakin.edu.au 

 

Faculty of Health 
School of Medicine 

Geelong Waurn Ponds Campus 
75 Pigdons Road Waurn Ponds VIC 3216 Australia 
deakin.edu.au 

IntelliSpace Discovery software correlation of prostate CT images with histology and 
pathology 

Supervisor/s: Giovanni Mandarano 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The prostate gland can be divided into an inner zone and a peripheral zone. Cells in both these zones have 
similar levels of magnesium, however, the peripheral zone has much higher levels of zinc than the inner zone. 
As prostate cancer sets in, the level of zinc is significantly depleted in the peripheral zone.  
It is known that magnesium is present in low concentrations in normal/healthy prostate cells, but magnesium 
levels increase markedly in cases of benign prostatic hyperplasia (BPH), whereas magnesium is absent in 
prostate cancer cells.  

Research question: 

The hypothesis is that IntelliSpace Discovery software can discern levels of magnesium and zinc in the prostate 
gland from CT images. The aims are to: 

1. Use IntelliSpace Discovery software to map levels of magnesium and zinc in of a sample of male patients 
with normal prostate glands, BPH and prostate cancer. 

2. Correlate these findings with Prostate Specific Antigen (PSA) levels of patients. 

3. Correlate these findings with Gleason Scale/Score of patients' prostate glands. 

Techniques, methods, analyses and day to day activities: 

You will be reviewing CT scans and correlate CT data concerning zinc and magnesium levels with histology and 
pathology data to distinguish normal, BPH and cancer. You will learn to use relevant features of IntelliSpace 
Discovery platform to analyse CT images, accessing archives and data bases containing patient results from 
medical imaging and pathology/histology examinations. Statistical analyses will also be required. 

This project can be up-scaled from Honours to MPhil and/or to PhD. 

Contact supervisor: Assoc. Prof. Giovanni Mandarano (School of Medicine):  

giovanni.mandarano@deakin.edu.au  

Suitable for: Honours, MPhil, PhD 

Other considerations: This project is subject to final approvals. 

 

Project reference: 1578 

mailto:giovanni.mandarano@deakin.edu.au
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Free the cytokines! Uncovering the relationship between ADAMTS7, fibronectin and 
migration 

Supervisor/s: John Stambas, Daniel Dlugolenski 

Location: CSIRO (Australian Animal Health Laboratory), Geelong 

Research centre: CMMR 

Project background: 

Influenza viruses pose an ongoing threat to human health. Improving current therapeutic strategies is critical to 
ensure adequate protection for future pandemics. Recent in vitro and in vivo influenza virus studies have 
identified novel host genes involved in influenza virus immunity. A number of these genes encode for 
extracellular matrix (ECM) remodeling enzymes called “ADAMTS”. This project will utilise cell culture and 
ADAMTS-/- models to characterise the role these enzymes play in influenza virus infection. Specifically, our 
laboratory plans to identify the relationship between the ECM enzyme ADAMTS7 and fibronectin. Fibronectin 
is an extracellular matrix proteoglycan involved in cell adhesion, maturation, and cell trafficking. To date, the 
role of fibronectin during influenza A virus infection is currently unknown. This project seeks to uncover how 
ADAMTS7 mediates fibronectin interactions with cytokines and chemokines and how this impacts immunity 
following infection. 

Research question: 

Does ADAMTS7 cleavage of fibronectin contribute to migration following influenza A virus infection? 
Hypothesis: ADAMTS7 cleavage of fibronectin alters the bioavailability of cytokines and chemokines in the 
extracellular matrix therefore altering cellular trafficking. Specific Aims: 

1. To determine the direct relationship between ADAMTS7 and fibronectin in vitro. 

2.  To investigate cytokine availability, fibronectin cleavage, and cellular migration in vivo in the absence 
of ADAMTS7. 

Techniques, methods, analyses and day to day activities: 

The honours student will perform in vitro experiments to investigate the interaction between ADAMTS7 and 
fibronectin. This project will provide the student with expertise cell biology techniques and allow the student to 
design and optimize novel methodologies investigating ADAMTS cleavage. The student will be trained in 
handling mice and will be responsible for performing in vivo experiments evaluating cellular trafficking and 
cytokine responses in following influenza A virus infection. 

Contact supervisor: Prof. John Stambas (School of Medicine): john.stambas@deakin.edu.au 

Suitable for: Honours, MPhil 
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Project reference: 1575 

Send Help ASAP! CISH regulation of influenza-specific CD4+ T cell help 

Supervisor/s: John Stambas, Daniel Dlugolenski 

Location: CSIRO (Australian Animal Health Laboratory), Geelong 

Research centre: CMMR 

Project background: 

Influenza A virus (IAV) is responsible for over 200,000 hospitalizations in the United States alone and has a wide-
ranging socio-economic impact. Currently, IAV-specific therapeutics target viral components that result in 
increased rates of mutation and the development of drug resistance. New findings suggest that therapeutics 
targeting host responses reduce the likelihood of resistance. 

 Cytokine-inducible SH2-containing protein (CISH) is member of the SOCS family of proteins involved in 
regulating cytokine signalling. Single nucleotide polymorphisms in the promoter region of the human Cish gene 
have been associated with enhanced susceptibility to infectious diseases, including bacteria and viruses. 
Preliminary data in the Stambas laboratory suggests that CISH influences T cell responses following influenza 
virus infection. This project will assess its contribution to CD4+ T cell responses. 

Research question: 

Does CISH regulate CD4+ T cell development and function during influenza A virus infection? 

Hypothesis: CISH mediates CD4+ development via disrupted IL-2 and TCR signalling resulting in increased 
severity of disease. 

Aims: 

1. To identify how the absence of Cish alters the influenza-specific CD4+ T cell responses following virus 
infection. 

2. To investigate how the absence of Cish influences CD4+ T cell proliferation and function ex vivo. 

Techniques, methods, analyses and day to day activities: 

This project will provide the student with expertise in performing cutting edge techniques including tetramer 
and ICS staining. The student will be trained in the handling mice and will be responsible for performing ex vivo 
experiments evaluating the proliferative capacity, differentiation and function of CD4+ T cells. Students will use 
flow cytometry to analyse experimental outcomes and will develop an understanding of tissue culture, 
molecular biology, virology and immunology techniques. 

Contact supervisor: Prof. John Stambas (School of Medicine): john.stambas@deakin.edu.au 

Suitable for: Honours, MPhil 
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Project reference: 1544 

Role of extracellular vesicles during pathogenesis of malaria 

Supervisor/s: Poshmaal Dhar, Tania De Koning-Ward  

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Malaria is a vector-borne disease caused by Plasmodium parasite, that is primarily seen in tropical and sub-
tropical countries. Infection with the malarial parasite clinically manifests as mild to severe disease forms, 
depending on the interplay of host and parasite-associated factors. Severe disease results in complications such 
as anaemia, respiratory and gastrointestinal distress and cerebral malaria. The involvement and significance of 
extracellular vesicles (EVs) during malaria infection in humans has recently become evident. These EVs are bi-
lipid membrane spheres that are released both by the parasite and infected human cells. These extracellular 
vesicles carry protein, lipids and nucleic acids, serving as delivery cargo for parasite-associated molecules. It has 
been demonstrated that these vesicles perform three primary functions during malarial pathogenesis: 1) 
stimulate host immune responses, 2) assist in cell-cell communication and 3) promote parasite 
gametocytogenesis 

Research question: 

Due to their critical role at the host-pathogen interphase, this project has been designed to understand how 
these EVs modulate immune responses, primarily in macrophages and dendritic cells (key mediators of innate 
immunity). An extension to this study is to evaluate the role of a host protein called Mucin 1 in recognition and 
signalling cascade induced by Plasmodium EVs in immune cells.  

Techniques, methods, analyses and day to day activities: 

For this project, a wide variety of techniques will be employed, including culturing of malaria parasites and EV, 
co-culture assays of parasite and EV with mouse and human cell-lines, molecular biology techniques such as 
cloning, qPCR and flow cytometry. Graph Pad Prism will be used for statistical analysis.  

Contact supervisor: Dr. Poshmaal Dhar (School of Medicine): posh.dhar@deakin.edu.au 

Suitable for: Honours, MPhil 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 
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Project reference: 1517 

Innate immune cells and their regulation in zebrafish 

Supervisor/s: Clifford Liongue, Alister Ward 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Pathogens represent a constant challenge to maintaining health, with the first line of defence being the innate 
immune system. Key components of this system are the white blood cells called neutrophils and macrophages. 
Neutrophils are the â€˜first-responders’ and serve to â€˜seek and destroy’ pathogens by a variety of 
mechanisms, typically dying in the process. Macrophages, on the other hand, arrive later and carry out a range 
of functions, including phagocytosis and coordination of an appropriate immune response. Neutrophils and 
macrophages are controlled by a network of cytokines, which represent key mediators of cell to cell 
communication, such as from an infected cell to a neutrophil or macrophage or from a macrophage to other 
immune cells. 

Research question: 

Zebrafish represents a powerful experimental model for understanding development and disease, which we 
and others have used to better understand the immune system and its control. The aim of this project is to 
investigate neutrophil and macrophage functions in this model, and especially its regulation by cytokine 
receptor signaling. 

Techniques, methods, analyses and day to day activities: 

This project will utilise cutting-edge techniques to directly image and study live zebrafish macrophages and 
neutrophils responding to immune challenges. This includes use of a customised range of zebrafish knockout 
and transgenic lines coupled with fluorescent activated cell sorting, confocal microscopy and molecular biology 
techniques. 

Contact supervisor: Dr. Clifford Liongue (School of Medicine): c.liongue@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1516 

Role of cytokine receptor signaling in development and disease 

Supervisor/s: Alister Ward, Clifford Liongue 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The correct development and maintenance of multi-cellular organisms is supported by systems enabling cells 
to communicate to one another in response to distinct cues. Cytokines are polypeptides that are produced and 
secreted by cells following a variety of stimuli, and induce a range of cellular effects via specific cytokine 
receptors located on the cell surface. These receptors signal to the nucleus via the so-called â€˜JAK-STAT-SOCS’ 
signaling pathway to mediate effects on gene transcription and cell physiology that are particularly important 
in blood and immune cell development. Perturbation of this pathway is associated with several diseases, 
including inflammation and cancer. 

Research question: 

This Project aims to further our understanding of the Cytokine receptor-JAK-STAT-SOCS pathway at the 
molecular level, as well as elucidating how changes in this pathway lead to disease, particularly cancer. This 
approach will provide insight into the underlying biology as well as establishing a platform for the development 
of therapeutics to combat relevant diseases. 

Techniques, methods, analyses and day to day activities: 

This Project will use sophisticated molecular and cellular approaches to investigate the role of one or more 
components of the Cytokine receptor-JAK-STAT-SOCS pathway and its interaction with other pathway 
components. This will involve studies of mutant and transgenic zebrafish lines. 

Contact supervisor: Prof. Alister Ward (School of Medicine): award@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 



 

Page 34 

    Deakin Univeristy CRICOS Provider Code: 00113B 
deakin.edu.au 

 

Faculty of Health 
School of Medicine 

Geelong Waurn Ponds Campus 
75 Pigdons Road Waurn Ponds VIC 3216 Australia 
deakin.edu.au 

Project reference: 1515 

Control of early blood and immune cell development: role of Ikaros transcription factors 

Supervisor/s: Alister Ward, Clifford Liongue 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The Ikaros family of zinc finger transcription factors are strongly conserved throughout vertebrate evolution, 
with specific family members shown to be important for immune system development. They act by binding to 
specific promoter elements of key genes involved in this process, typically repressing their expression. 
Perturbation of these transcription factors can lead to various diseases, particularly lymphomas and leukemias. 
However, relatively little is known about the function of two of the more divergent members of this transcription 
family, Eos and Pegasus. 

Research question: 

Studies in our laboratory and elsewhere have suggested that the various family members interact in a variety 
of both synergistic and antagonistic ways, which may be very important in disease. The aim of this Project is to 
investigate the role of Eos and Pegasus in blood and immune development through the analysis of specific 
zebrafish eos and pegasus mutant lines, coupled with investigation of the genes regulated by these proteins and 
the other family members with which they interact. 

Techniques, methods, analyses and day to day activities: 

This Project will use a range of molecular, cellular and developmental biological approaches coupled with 
transcriptional and biochemical studies. The majority of the work will utilize zebrafish mutant lines, but some 
cell culture may also be involved. 

Contact supervisor: Prof. Alister Ward (School of Medicine): award@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Infection 
 

Project reference: 1596 

New strategies to combat influenza 

Supervisor/s: Meiling Dai, John Stambas, Andrew Bean, Daniel Layton 

Location: CSIRO (Australian Animal Health Laboratory), Geelong 

Research centre: Other 

Project background: 

Outbreaks of influenza are a major threat to both humans and animals. Furthermore, influenza viruses are a 
leading cause of respiratory illness in humans and are responsible for annual seasonal outbreaks that have 
serious impacts on health care systems. Additionally, influenza impacts poultry with >400 million birds killed 
and economic losses totalling US$20 billion in the first 10 years of the 21st century.  

Host innate immunity represents a crucial barrier that viruses need to overcome to replicate and propagate. 
Moreover, host factors act to protect and inhibit viral replication. In order to establish an efficient infection, 
influenza viruses appear to have evolved mechanisms to combat the innate immune response.   

Research question: 

This project will focus on the investigation of the role of early innate immune molecules such as interferon on 
influenza virus infection. Pathogenesis and host immune responses to influenza virus infections will be studied 
using gene knock out cell lines as well as wild type cell lines. 

Techniques, methods, analyses and day to day activities: 

Techniques utilised will include cell culture, infection, as well as various molecular biology techniques such as 
PCR, quantitative PCR, and/or western blotting. Virology techniques such as titration, virus propagation and 
hemagglutination assay will also be used. 

Contact supervisor: Dr. Meiling Dai (CSIRO-AAHL): meiling.dai@csiro.au 

Suitable for: Honours, MPhil 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1595 

Development of novel therapeutics against Avian Influenza Virus 

Supervisor/s: KOSTLEND MARA, ANDREW BEAN, DANIEL DLUGOLENSKI, DANIEL LAYTON 

Location: CSIRO (Australian Animal Health Laboratory), Geelong 

Research centre: Other 

Project background: 

Influenza virus has consistently posed a major threat to human health, both through seasonal infections and 
pandemic outbreaks. WHO estimates 3-5 million cases of severe illness, and about 650 000 respiratory deaths 
per year. Unfortunately, current vaccines and therapeutics are not always effective, thus the discovery and 
validation of new antiviral targets is of great importance. The molecules of the immune system play a significant 
role in disease susceptibility, thus is important to study host/pathogen interactions, to find new strategies for 
combating the disease.  

A recent genome-wide screen of CRISPR/Cas9 knock out cells infected with Avian Influenza Virus (AIV) identified 
several genes which, when removed, conferred resistance to the pathogen. The aim of this project is to 
investigate the role of these genes in the response to the Influenza infection and their potential as new 
therapeutic targets. 

Research question: 

Hypothesis: The knocking out of the gene will increase the resistance towards AIV 
Aims: 
- Design specific gRNAs to target the gene using bioinformatic tools. 
- Create a knock out cell line for the specific target gene by using the CRISPR/Cas9 technique. 

- Validation of the target gene against different strains of Influenza Virus (H1N1, H3N2, Influenza B). 
- Investigate the role and function of the gene in the infection.  

Techniques, methods, analyses and day to day activities: 

The successful candidate will be using a wide range of techniques in this project, including: precision 
CRISPR/Cas9 genome editing of target genes, transfection of cells, molecular cloning, virus culture, cell culture, 
TCID50, recombinant DNA, immunostaining, quantitative real time PCR, flow cytometry, etc.  

Contact supervisor: Dr. KOSTLEND MARA (CSIRO-AAHL): kostlend.mara@csiro.au 

Suitable for: Honours, PhD 
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Project reference: 1594 

Immunology and bioinformatics analysis of chicken embryonic antiviral immunity 

Supervisor/s: Christopher Cowled, Daniel Dlugolenski 

Location: CSIRO (Australian Animal Health Laboratory), Geelong 

Research centre: Other 

Project background: 

Poultry is a multi-billion-dollar industry. Given that the largest threat to both poultry and egg production is from 
infectious disease, it is surprising that the immune system of the chicken embryo is so poorly understood. We 
seek to understand the unique immune properties of live embryonated chicken eggs. By infecting eggs with 
avian viruses, it is possible to analyse both known and novel mechanisms of the antiviral response. This project 
uses molecular biology and advanced data analytics and will appeal to candidates who are interested in virology, 
immunology and bioinformatics. 

Research question: 

The aim is to characterise the innate immune response of chicken embryos during viral infection. It is 
hypothesised that a subset of innate immune genes are differentially expressed in embryonic tissues, and that 
this response is virus-specific. Gene set enrichment will reveal molecular pathways subject to virus-mediated 
immune interference. This has relevance to all stages of poultry production, vaccination, diagnostics and food 
safety.  

Techniques, methods, analyses and day to day activities: 

Inoculation of embryonated chicken eggs with a vaccine strain of Newcastle disease virus (NDV). Harvest and 
extract RNA from embryonic tissues and egg membranes. Analysis of quality and quantity of extracted RNA. 
Quantitative polymerase chain reaction (qPCR) including primer design. Bioinformatics analysis of next-
generation sequencing (NGS) data including differential gene expression analysis and molecular pathway 
analysis. 

Contact supervisor: Dr. Christopher Cowled (CSIRO-AAHL): chris.cowled@csiro.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1552 

The role of ADAMTS proteins in malaria pathogenesis 

Supervisor/s: Tania de Koning-Ward, John Stambas, Daniel Dlugolenski, Kathryn Matthews 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Malaria is a disease of global significance, with 214 million cases reported in 2015, of which ~440,000 infections 
were fatal. The disease is caused by infection with Plasmodium parasites. Severe malaria occurs when the 
infection becomes complicated by serious organ failure or abnormalities in the patient’s blood or metabolism. 
Understanding why some people are more at risk from developing severe disease is crucial to development 
adjunct therapies to reduce the fatality rates. One family of proteins that could determine the risk of developing 
severe disease is the ADAMTS (extracellular matrix structural proteins) family that contains 19 members. 
Indeed, reduction in plasma ADAMTS 13 activity has been associated with increased susceptibility to cerebral 
malaria as a result of binding of Plasmodium-infected red blood cells to the endothelium in brain post-capillary 
venules. 

Research question: 

The aim of this project is to determine whether ADAMTS proteins alter the risk of developing severe malaria 
disease. This will involve investigating (i) whether ADAMTS proteins are expressed in those organs infected by 
malaria mice and (ii) utilizing ADAMTS knockout mouse models to determine their susceptibility to malaria 
pathogenesis and disease. 

Techniques, methods, analyses and day to day activities: 

This project will require the handling of mice. It will involve mouse infection studies with malaria parasites, 
analysis of malaria pathogenesis, extraction of mouse tissues, histology, quantitative PCR, flow cytometry to 
assess the trafficking of immune cells to parasite-infected organs and a variety of immunological assays.  

Contact supervisor: Prof. Tania de Koning-Ward (School of Medicine): taniad@deakin.edu.au 

Suitable for: Honours, MPhil 
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Project reference: 1550 

Dissecting how malaria parasites regulate gene expression 

Supervisor/s: Tania de Koning-Ward 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Histone acetylation and chromatin remodeling is a major mechanism by which gene activity is determined. In 
Plasmodium parasites, the infectious agents responsible for the devastating disease malaria, histone acetylation 
and chromatin remodeling are crucial for parasite survival and gene regulation. Conditional knockdown has 
shown that the bromodomain protein BDP1, which binds histone acetylations, is essential for parasite invasion 
of erythrocytes, yet the role of other malaria BDPs and chromatin remodeling enzymes have not been 
determined. Given that BDPs and chromatin remodeling enzymes are novel drug targets in HIV, cancer, and 
inflammation, understanding how they contribute to regulation of gene expression in malaria parasite may 
reveal whether they represent a new class of drug targets for anti-malaria therapy.  

Research question: 

The aim of this project is to dissect the role of the BDPs and chromatin remodeling enzymes in P. falciparum by 
epitope tagging the genes to determine their localization and conditional knockdown of their expression to  
(i) determine the impact on parasite growth throughout the malaria lifecycle and (ii) the effect on the expression 
of genes involved in invasion, host cell remodeling, gametocytogenesis and other pathways critical to malaria 
parasites.  

Techniques, methods, analyses and day to day activities: 

The project will involve using the most cutting-edge molecular biology techniques to engineer malaria parasites 
to tag and knockdown protein expression. The student will also gain experience in a diverse number of 
techniques, including parasite and cell culturing, protein analysis and immunoprecipitation, imaging techniques 
(immunofluorescence) and if time permits, RNA sequencing. It also involves collaboration with a research group 
in Germany who are chromatin remodeling experts. 

Contact supervisor: Prof. Tania de Koning-Ward (School of Medicine): taniad@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1548 

Shining the light on how 'rhoptry bulb' proteins help malaria parasites to secure their 
survival 

Supervisor/s: Tania de Koning-Ward, Natalie Counihan 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Malaria is a devastating infectious disease of humans that entails the large-scale invasion of red blood cells with 
Plasmodium parasites. There is no sterilising vaccine and drug resistance is a significant problem. It is therefore 
vital that new drug targets be explored. In order to invade and survive in host red blood cells, malaria parasites 
secrete proteins from a specialised set of organelles that act to remodel the host red blood cell to enhance 
parasite growth. When parasites infect red blood cells, some of these modifications dramatically alter the 
function of the cell and this contributes to clinical symptoms of malaria. In particular, we are interested in 
proteins secreted from the unique bulb region of an organelle called the rhoptry; these proteins are essential 
for parasite survival and thus represent potential drug targets but to date have an unknown function. 

Research question: 

The aim of this project is to investigate how rhoptry proteins gain access to the host red blood cell, how they 
remodel red blood cells to make it a home compatible with parasite growth and how their help the parasite 
secure their survival.  
Findings from this project will provide a better understanding of how malaria parasites secure their own survival 
within their host, leading to the development of effective and novel therapeutics.  

Techniques, methods, analyses and day to day activities: 

Malaria parasites will be genetically engineered to epitope tag or silence rhoptry proteins so that their 
localisation across the cell cycle and their role in parasite growth and survival can be determined. Techniques 
that will be employed include parasite culturing, molecular (PCR, cloning, sequencing), protein (expression, 
western blotting, pull-downs) and cell biological techniques (growth assays, immunofluorescence analysis, live 
cell imaging).  

Contact supervisor: Prof. Tania de Koning-Ward (School of Medicine): taniad@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1514 

Prevalence of virus infections in domestic and wild animals 

Supervisor/s: Soren Alexandersen, Anthony Chamings 

Location: Barwon Health, Geelong 

Research centre: GCEID 

Project background: 

Pigs and domestic and wild birds are closely associated with human society through the supply of food or the 
sharing of habitats. Viruses continuously circulate in these animals, some without any apparent effect on their 
host, while others cause significant disease. Modern day sequencing technology has made it possible to detect 
genetically different viruses in samples from these animals. Recently investigations in our laboratory have found 
a wide range of viruses in pigs and domestic and wild birds. However little is understood about the epidemiology 
of many of these viruses and their role in health and disease. 

Research question: 

This project aims to characterise these viruses in pigs and domestic and wild birds. Then establish diagnostic 
tests for them to enable screening of larger groups of animals to better understand the epidemiology of these 
viruses and their role in health and disease. 

Techniques, methods, analyses and day to day activities: 

As part of this project, the student will learn how to perform nucleic acid extractions, design and perform PCRs 
and perform DNA sequencing. The student will learn how to perform phylogenetic analysis of viruses, look for 
recombination and will gain understanding in the role and function of viral proteins. The student may also have 
the opportunity to do next generation sequencing and virus culture. 

Contact supervisor: Prof. Soren Alexandersen (School of Medicine): soren.alexandersen@deakin.edu.au 

Suitable for: MPhil, PhD 
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Project reference: 1513 

The epidemiology of rotavirus in Australian pigeons 

Supervisor/s: Soren Alexandersen, Anthony Chamings 

Location: Barwon Health, Geelong 

Research centre: GCEID 

Project background: 

Rotaviruses have been identified as a causative agent of diarrhoea in many species including humans, cattle, 
pigs, horses, chickens and turkeys. In May 2016, a novel rotavirus was the cause of cases of diarrhoea and 
significant mortality in pigeon lofts in Western Australia. The virus was subsequently detected in similar 
outbreaks in the eastern states and South Australia by December 2016. The source of the rotavirus is currently 
unknown, although a report of mortalities in a flock of wild pigeons in Western Australia was made around the 
time of the first outbreak. It is therefore possible that this virus naturally circulates in wild pigeons and has 
crossed into susceptible captive populations. 

Research question: 

The aim of this project is to better understand the epidemiology of avian rotaviruses in Australia by looking for 
evidence of rotaviruses in the droppings of wild pigeons. Knowledge generated from this project will help state 
government agricultural departments understand the current distribution of the virus, model future outbreaks 
and could guide future recommendations for disease control measures. 

Techniques, methods, analyses and day to day activities: 

The student will design a real time PCR assay capable of detecting avian rotaviruses. The student will then collect 
and test wild and feral pigeon faeces using their new assay. If positive samples are found, the student will 
sequence this virus and compare it to the known sequences of other avian rotaviruses.  

Contact supervisor: Prof. Soren Alexandersen (School of Medicine): soren.alexandersen@deakin.edu.au 

Suitable for: MPhil, PhD 
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Project reference: 1512 

Molecular determinants of virulence in human parechoviruses 

Supervisor/s: Soren Alexandersen, Anthony Chamings 

Location: Barwon Health, Geelong 

Research centre: GCEID 

Project background: 

Human parechovirus (HPeV) primarily causes disease in young children. Some genetic types of the virus such as 
type 3 can cause severe illness such as sepsis-like symptoms and meningitis in infants resulting in hospitalisation. 
HPeV type 3 has caused three recent epidemics in Australia (2013/14, 2015/16 and 2017/18), each affecting 
more children than the previous. However very little is understood about the epidemiology of the virus between 
epidemics or how the virus infects cells and causes disease. 

Research question: 

Preliminary studies suggest, some changes to the proteins of HPeV-3 may be more associated with more severe 
disease in children. The aim of this project is to look for HPeV’s in healthy children and compare features of the 
viruses to those from detected in sick infants from the Australian epidemics.  

Techniques, methods, analyses and day to day activities: 

The student will employ molecular tests to survey samples from children already collected as part of an ongoing 
study in the Geelong region. The student will perform whole genome sequencing and compare viruses to 
determine if particular features are associated with more severe forms of disease. The student will study how 
virus proteins are processed. 

Contact supervisor: Prof. Soren Alexandersen (School of Medicine): soren.alexandersen@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Medical Education 

Project reference: 1541 

Academic Support Program for Medical Students 

Supervisor/s: Margaret Bearman, Laura Gray 

Location: Waurn Ponds Campus 

Research centre: Other 

Project background: 

Medical students are under high pressure to perform throughout their degree. Often those needing 
reassessment or failing had been identified as being at-risk by staff; however without formal programs in place 
to pro-actively intervene prior to assessment. Last year a pilot Academic support program was run at the 
Geelong clinical school. Although the assessment data is still undergoing qualitative analysis to enable 
publication, early indicators are strong that students have found the support program useful. Objectively, 10 of 
11 final years and 7 of 8 third year students who participated passed. Furthermore, at an exit interview, the 
majority students identified that the program as helpful. The school of Medicine will extend the Academic 
Support program across all medical schools and all years of medicine. This project seeks to assess the 
effectiveness of this programs across the school; the acceptability of the program to the students and its 
translation into academic success. 

Research question: 

The PhD candidate would 
1. Analyse current strategies for supporting the struggling student across different universities and schools 
2. Help develop strategies and philosophy for the academic support program 
3. Investigate the factors that might prevent student progress. 
4. Investigate how an academic support program might translate into student success. 

 
Techniques, methods, analyses and day to day activities: 
The student would take a mixed methods approach, including 

1. Review of current published and non-published academic support programs, including but not limited 
to other medical degrees. 

2. Qualitative analysis 

3. Student interview 
4. Performance and translational analysis  

Contact supervisor: Assoc. Prof. Margaret Bearman (School of Medicine): margaret.bearman@deakin.edu.au 

Suitable for: PhD 

Other considerations: This project is subject to final approvals. 
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Metabolic Disease 

Project reference: 1585 

Analysis of DNA methylation in human stools: towards a systems-based approach to human 
gut health  

Supervisor/s: Jeffrey Craig, Amardeep Dhillon 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The rapidly-developing field of microbiome research has shown that dietary intake can influence gut 
microbiome composition and that this can in turn influence health. Gut microbial composition impacts the levels 
of gut metabolites, many of which are epigenetically active. However, single â€˜omic’ studies such as 
microbiome analysis can tell us only so much about diet- and health-associated changes to our biology, and 
increasingly, animal studies are using multi-omic approaches. Very few such human studies exist. This work is 
based on a previous proof of principle within the Craig lab that have identified issues of DNA fragmentation and 
dilution by bacterial DNA that need to be overcome to make this project successful.  

Research question: 

This study will add one piece of the puzzle in the study of gut systems biology by developing and applying robust 
protocols to analyse DNA methylation in human stool samples. Samples will be taken from an established human 
cohort and from existing mouse studies. For both components, ethics approvals are in place and samples have 
been collected. We hypothesise that we can establish a robust DNA methylation protocol for analysis of DNA 
methylation from human stools. 

Techniques, methods, analyses and day to day activities: 

Techniques used will include cellular fractionation, DNA extraction from human and mouse stool samples, PCR, 
and DNA methylation analysis technologies, potentially via next generation sequencing.  

Contact supervisor: Assoc. Prof. Jeffrey Craig (School of Medicine): jeffrey.craig@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1560 

The gut microbiome during early life and cardiometabolic risk 

Supervisor/s: Peter Vuillermin, Martin O'Hely 

Location: Barwon Health, Geelong 

Research centre: CMMR 

Project background: 

Atherosclerotic heart disease is the leading cause of mortality worldwide. Atherosclerosis begins in early life 
and there is substantial interest in identifying modifiable factors involved in the initiation and potentiation of 
this process. Investigation of the interplay between diet, the gut microbiome and inflammation may yield novel 
candidates. 
 
The Barwon Infant Study (BIS) is a pre-birth cohort of 1074 infants with longitudinal diet, lifestyle and 
environmental data, biological samples, and cardiometabolic phenotyping that is unmatched by any study in 
the world. This project would involve the analysis of these complex data with the aim of identifying novel targets 
for the prevention of adverse cardiometabolic development. 

Research question: 

This project will investigate associations between the gut microbiome (metagenomics of samples from mothers 
in pregnancy and children at 1, 6, 12 and 48 months), inflammation markers (blood analyses from birth, 6 and 
12 months), adiposity (anthropometrics at birth, 1, 6, 12, 24 and 48 months) early life indicators of 
cardiometabolic risk.  

Techniques, methods, analyses and day to day activities: 

Day-to-day tasks will include data cleaning and management, and the formulation and execution of analysis 
plans. There will be scope to participate in the primary school review and contribute to associated laboratory 
work. There will be an emphasis on data analysis. 

Contact supervisor: Prof. Peter Vuillermin (School of Medicine): peter.vuillermin@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1529 

Gut feelings about diet: how food influences gut health and behaviour 

Supervisor/s: Leni Rivera, Laura Gray 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

In Australia, both obesity and depression are important public health issues. However, developing evidence 
suggests that these two disorders may share key underlying mechanisms. Obese individuals have an increased 
risk of developing depression and this risk is doubled in the presence of diabetes. Likewise, depressed individuals 
are more likely to be overweight and to have a poor diet. Emerging and compelling evidence suggests that the 
gut bacterial population, or microbiota, plays an important role in the development of both obesity and changes 
in mood state. Poor diet, in particular diets that are high in fat, can unbalance the gut microbiota. This in turn 
may influence brain function and behaviour.  

Research question: 

We do not have a clear picture of the mechanisms by which diet, gut microbiota and brain function interact, 
and how we may be able to moderate or reverse these effects. We can address this by identifying modifiable 
factors that contribute to the development of obesity and depression, such as diet. For this reason, this study 
aims to investigate various dietary modifications that can be used to improve gut health and behaviour. 

Techniques, methods, analyses and day to day activities: 

This project will encompass a comprehensive analysis of behaviour, gut physiology, histology, 
immunohistochemistry, metabolic health, gut microbiota analysis  

Contact supervisor: Dr. Leni Rivera (School of Medicine): leni.rivera@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1510 

Reprogramming adipose tissue to increase energy expenditure and combat obesity 

Supervisor/s: Sean McGee 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The prevalence of obesity continues to soar and it is driving an epidemic of chronic diseases that imparts a huge 
burden on national healthcare systems and economies. Despite intensive social/educational intervention 
approaches, the incidence of obesity continues to rise. Therefore, identification of molecular targets that can 
be used to therapeutically combat obesity is required. We have generated evidence that protein kinase D (PKD), 
a relatively understudied kinase, has important roles in regulating both energy expenditure through its action 
in adipose tissue. 

Research question: 

This project will further examine the role of PKD in the regulation of energy balance by using a novel animal 
model in which a genetic loss of PKD function can be induced exclusively in adipose tissue. This animal model 
will be used to characterise the role of PKD in the control of energy expenditure and the molecular mechanisms 
involved as well as determine whether PKD is an effective therapeutic target to combat obesity.  

Techniques, methods, analyses and day to day activities: 

The project will involve animal phenotyping and molecular analyses including gene expression profiling using 
real time RT-PCR, intracellular signalling determination using western blotting, biochemical determination of 
lipid levels in blood and tissues and histological analysis of adipose tissue structure and morphology. 

Contact supervisor: Assoc. Prof. Sean McGee (School of Medicine): sean.mcgee@deakin.edu.au 

Suitable for: Honours, PhD 
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Project reference: 1509 

Identification of metabolic vulnerabilities in cancer 

Supervisor/s: Sean McGee 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

All cancer cells reprogram their metabolism to support their rapid proliferation and growth and this metabolic 
reprogramming has also been linked to resistance to cancer treatments. While it has been known for some time 
that cancer cells increase glycolysis to provide energy, it is becoming apparent that oxidative metabolism has 
an equally important role by providing metabolites for lipid, protein and nucleotide synthesis and for balancing 
redox state. This raises the possibility that inhibitors of various metabolic pathways could be used to prevent 
cancer progression and enhance sensitivity to existing treatments.  

Research question: 

Using our expertise in metabolic profiling, we have developed an approach to identify metabolic vulnerabilities 
in cancer cells that could be exploited therapeutically. This project will profile the metabolism of breast, 
prostate, brain and liver cancer cells to identify metabolic vulnerabilities, which will be targeted to kill cancer 
cells. The cellular mechanisms involved will also be examined using a number of different molecular analyses.  

Techniques, methods, analyses and day to day activities: 

The project will involve cell culture, real time analysis of metabolic flux using extracellular flux analysis and real 
time profiling of cell proliferation using impedance scanning. Molecular analyses including gene expression 
profiling using real time RT-PCR, intracellular signalling determination using western blotting will also be 
performed. 

Contact supervisor: Assoc. Prof. Sean McGee (School of Medicine): sean.mcgee@deakin.edu.au 

Suitable for: PhD 
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Project reference: 1500 

A Cure for Type 1 Diabetes: Improving Islet Transplantation Success 

Supervisor/s: Kathryn Aston-Mourney, Richard Williams 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Type 1 diabetes is one of the most common chronic diseases in children. It is characterised by autoimmune 
destruction of the insulin producing cells in the pancreas (beta-cells) resulting in the need for insulin injections. 
New hope for a cure has been given with the development of islet transplantation techniques however currently 
these require several donors in order to provide enough islets and the long term success rates are poor with 
only 10% of transplants still functioning after 5 years. This poor success is due in part to the high amount of 
stress the islets undergo following the transplant and prior to becoming engrafted. Therefore the development 
of techniques to protect the islets from these stressors and improve engraftment would greatly increase not 
only transplant success but also long-term outcomes. 

Research question: 

Our lab is developing novel compounds that can protect islets from diabetic conditions. This project will 
determine whether these can protect transplanted islets and transplantation outcomes. Ultimately this project 
could lead to greatly improving the success of this cure. 

Techniques, methods, analyses and day to day activities: 
Summary of techniques to be used: 
 
- Cell culture 

- Islet isolation 
- Islet transplantation 
- Ex vivo culture of pancreatic islets 

- Analysis of insulin secretion and glucose tolerance 
- Analysis of cell death 
- ELISA 
- Immunohistochemistry 
 

Contact supervisor: Dr. Kathryn Aston-Mourney (School of Medicine): k.astonmourney@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1499 

Discovery of New Drugs for the Treatment of Diabetes 

Supervisor/s: Kathryn Aston-Mourney, Ken Walder 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Type 2 diabetes is one of the major health burdens facing the world today. Diabetes is characterised by failure 
of the insulin producing cells in the pancreas (beta-cells). Beta-cell failure is progressive, with patients requiring 
additional medications over time and eventually insulin injections. Current diabetes treatments cannot stop or 
slow the progression of beta-cell failure; therefore the development of new drugs which can slow this 
progression is vital.  

Research question: 

We have developed a novel screening tool for drugs that can protect β-cells. This project will optimise 
candidates identified from this tool and test their effectiveness in cell and animal models of diabetes.  

Techniques, methods, analyses and day to day activities: 
Summary of techniques to be used:  

• Cell Culture 

• Ex vivo culture of pancreatic islets 

• Analysis of insulin secretion 

• Analysis of cell death 

• RNA extraction and purification 

• Real-time PCR 

• Protein extraction 

• Western blotting 

Contact supervisor: Dr. Kathryn Aston-Mourney (School of Medicine): k.astonmourney@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1498 

Discovery of New Targets for the Treatment of Diabetes 

Supervisor/s: Kathryn Aston-Mourney 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Type 2 diabetes is one of the major health burdens facing the world today with 422 million people affected. 
Type 2 Diabetes is characterised by hyperglycaemia due to failure of the insulin producing cells in the pancreas 
(beta-cells). Beta-cell failure is progressive, with patients requiring additional medications over time and 
eventually insulin injections in order to control their blood glucose levels. Current diabetes treatments cannot 
stop or slow the progression of beta-cell failure; therefore it is vital that we obtain a better understanding of 
how beta-cell failure occurs and how it could be targeted by new treatments.  

Research question: 

This project will investigate possible contributors to beta-cell failure and whether they can be targeted 
pharmacologically to reduce beta-cell failure and thereby delay or prevent the development and progression of 
beta-cell failure in Type 2 Diabetes. 
Techniques, methods, analyses and day to day activities: 

Summary of techniques to be used: 

• Cell Culture 

• Ex vivo culture of pancreatic islets 

• Analysis of insulin secretion 

• Analysis of cell death 

• RNA extraction and purification 

• Real-time PCR 

• Western blotting 

• ELISA 

• Metabolic profiling 

• Mitochondrial flux analysis 

Contact supervisor: Dr. Kathryn Aston-Mourney (School of Medicine): k.astonmourney@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Musculoskeletal Medicine 

Project reference: 1590 

Selenoprotein S (Seps1) a novel gene regulating muscle health and performance 

Supervisor/s: Nicole Stupka 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Selenoprotein S (Seps1) is a novel antioxidant protein localized to the endoplasmic and sarcoplasmic reticulum 
(the main calcium store in skeletal muscle and essential for contraction and relaxation). Gene sequence variation 
of Seps1 are linked to cardiometabolic disease, although the physiological function of Seps1 is not well 
understood. Seps1 is thought to be protective against cellular stress and inflammation, although our research 
had shown that this does depend on cellular context and metabolic phenotype. Using global Seps1 knockout 
mice, we have identified a role for Seps1 in regulating exercise capacity, muscle strength and endurance and 
inflammation. What is especially interesting about Seps1 is that it is especially important for the function of fast 
twitch muscle fibres. These are important for strength and speed, and preferentially vulnerable to dysfunction 
with aging. 

Research question: 

The primary project aim is to investigate how Seps1 regulates affect muscle performance, exercise capacity and 
adaption to exercise training. The secondary aim, is to explore how Seps1 regulates muscles health and function 
in the presence of muscle disease and dysfunction. We hypothesise that Seps1 has an important role in 
regulating muscle calcium handling, mitochondrial function and perfusion of the microvasculature. This may 
affect not only muscle fibres, but also muscle progenitor cells.  

Techniques, methods, analyses and day to day activities: 

This project will use a unique SEPS1 global knockout mouse colony and/or relevant muscle cell culture models. 
Techniques used may include contractile function testing to assess muscle strength and endurance, siRNA, real-
time PCR, immunoblotting for gene and protein expression, immunohistochemistry to assess Seps1 cellular 
localization, histology to ass muscle morphology, cell mitochondrial viability assays, oxidative stress assays. 

Contact supervisor: Dr. Nicole Stupka (School of Medicine): nicole.stupka@deakin.edu.au 

Suitable for: PhD 
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Project reference: 1582 

Investigating gene expression data to identify clinical biomarkers in rotator cuff disease 

Supervisor/s: Richard Page, Sean McGee, Stephen Gill 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Rotator cuff disease is a common and disabling condition, yet our understanding of the pathophysiology is 
limited. 
 
Our team is currently investigating transcriptome-wide alterations in gene expression, clinical biomarkers from 
serum and urine samples, and clinical outcomes following shoulder surgery for people with a range of shoulder 
conditions. We have recently commenced a study of rotator cuff disease. 

Professor Page, orthopaedic surgeon, is collecting tissues samples from patients undergoing shoulder surgery 
for rotator cuff disease. Tissue will be collected from 25 patients and include tendon, joint capsule, bone, 
cartilage and fat. 

Research question: 

The aim of the current study is to investigate transcriptome-wide alterations in gene expression of tissues about 
shoulder in people with rotator cuff disease compared to other shoulder conditions. Our hypotheses is that 
rotator cuff disease will have a distinct gene expression profile. 

Techniques, methods, analyses and day to day activities: 

The student will perform transcriptome analysis to identify the gene expression profiles from each tissue type. 
Genome-wide mRNA levels will be measured using the NovaSeq 6000 Sequencing System and samples assessed 
for differentially expressed genes. Results will also be compared to pre-existing data for adhesive capsulitis and 
shoulder instability. The enrichment of biological processes and biological pathways in the differentially 
expressed gene dataset will be assessed. 

Contact supervisor: Prof. Richard Page (School of Medicine): richard.page@deakin.edu.au 

Suitable for: Honours, MPhil 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1581 

Antipsychotics and bone metabolism 

Supervisor/s: Lana Williams, Jason Hodge, Rasika Samarasinghe, Julie Pasco 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Antipsychotics are amongst the most commonly used medications, particularly in younger adults, and their use 
for schizophrenia and related conditions tends to be lifelong. There is emerging evidence to suggest that 
antipsychotics are noxious to bone, although, the extent of this risk, which agents are most implicated, and the 
pathways underlying this risk are poorly understood. The high burden associated with osteoporosis and 
fractures and the long-term asymptomatic nature of this adverse effect make an active and independent 
investigation imperative. 

Research question: 

To clarify operative mechanisms, the aim of this project is to determine the effects of the bioactive amines, 
dopamine and serotonin, and antipsychotics, on human osteoclast and osteoblast differentiation and function 
in vitro and identify signalling pathways affected by these drugs. Furthermore, the actions of antipsychotics on 
embryonic bone formation and adult bone microstructure in vivo will be determined.  

Techniques, methods, analyses and day to day activities: 

This project will combine data from both human (in vitro) and zebrafish (in vivo) systems and will utilise a series 
of cell culture and molecular techniques including real-time polymerase chain reaction, Western blot analysis 
and immunohistochemistry. 

Contact supervisor: Assoc. Prof. Lana Williams (School of Medicine): lanaw@barwonhealth.org.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 
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Project reference: 1572 

Investigating the collection, utilization and outcomes of bone allograft 

Supervisor/s: Richard Page, Stephen Gill, Gavin Van Der Meer, Simon Williams 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The management of contemporary orthopaedic trauma, limb reconstruction and joint replacement surgery 
requires biological solutions to deal with bone defects. Fresh frozen bone allograft is preferred as there is strong 
evidence that irradiating bone causes structural and biological deterioration that affects its ability to function. 
Barwon Health has maintained a Bone Bank (BHBB) for fresh frozen allograft since 1986 from screened live 
donors undergoing elective total hip replacement surgery. The BHBB is TGA registered as a tissue manufacturer 
for therapeutic use. 

Research question: 

The current study will investigate the utilization, safety and outcomes of implanted bone graft over the lifespan 
of the BHBB. There is also an opportunity to investigate the screening and exclusion process, as well as attitudes 
around tissue donation and receipt by patients. 

Techniques, methods, analyses and day to day activities: 

Depending on whether the student is Honours or Masters level, they may be involved in reviewing the literature, 
designing the study protocol and data collection tools such as questionnaires, overseeing data collection, 
completing data analysis and interpretation. This study will utilise data from the BHBB database of over 2,500 
femoral head donations to investigate bone allograft collection, utilisation and can be extended to investigate 
donor outcomes across multiple centres. Honours - Analysis of collection, utilisation and discards of femoral 
heads. Masters – in addition to the above an assessment of indications for use and follow up of outcomes / 
complications. 

 Contact supervisor: Prof. Richard Page (School of Medicine): richard.page@deakin.edu.au 

Suitable for: Honours, MPhil 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 
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Project reference: 1572 

Assessing inflammatory mediators before and after micro-embolisation 

Supervisor/s: Stephen Gill, Steve Landers, Richard Page 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Microembolisation is a new treatment modality for musculoskeletal pain. Microembolisation involves blocking 
abnormal blood vessels at the painful site using tiny embolic particles delivered via an intra-arterial catheter. 
Our team is conducting a variety of clinical trials investigating the effects of embolisation for musculoskeletal 
pain. Preliminary data indicates that embolisation effectively reduces pain. 

Research question: 

The aim of the current study is to investigate mechanisms by which pain is reduced, specifically whether 
inflammatory mediators are altered after microembolisation. Our hypothesis is that inflammatory mediators 
will be altered after microembolisation. 

Techniques, methods, analyses and day to day activities: 

Arterial and venous blood samples will be collected from participants undergoing microembolization for 
recalcitrant plantar fasciopathy. Samples will be collected from approximately 20 patients before and after each 
procedure, which will occur at University Hospital Geelong. 

The student will analyse blood samples for inflammatory mediators and determine if differences exist between 
arterial and venous samples, and between pre-embolisaiton and post-embolisation samples. 

Contact supervisor: Dr. Stephen Gill (School of Medicine): stephen.gill2@deakin.edu.au 

Suitable for: Honours, MPhil 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 

 

 

 

 



 

Page 58 

    Deakin Univeristy CRICOS Provider Code: 00113B 
deakin.edu.au 

 

Faculty of Health 
School of Medicine 

Geelong Waurn Ponds Campus 
75 Pigdons Road Waurn Ponds VIC 3216 Australia 
deakin.edu.au 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project reference: 1568 

Investigating the economic impact of shoulder replacement surgery from the patient’s 
perspective 

Supervisor/s: Stephen Gill, Richard Page 
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Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Shoulder replacement surgery is commonly performed for advanced symptomatic shoulder arthritis. The 
number of shoulder replacements performed in Australia is increasing faster than hip or knee replacements. 
Although common, the economic impact of shoulder arthroplasty is unknown and needs to be determined.  
 

Research question: 

The current study will investigate the economic impact of shoulder arthritis and shoulder replacement surgery 
from the patient’s perspective. The hypothesis is that shoulder arthritis places considerable economic burden 
on patients.  

Techniques, methods, analyses and day to day activities: 

Depending on whether the student is Honours or Masters level, they will variously be involved in reviewing the 
literature, designing the study protocol and data collection tools such as questionnaires, overseeing data 
collection, completing data analysis and interpretation. It is expected that this multi-centre study will collect 
data over 12-24 months and involve at least 100 patients. 

Contact supervisor: Dr. Stephen Gill (School of Medicine): stephen.gill2@deakin.edu.au 

Suitable for: MPhil 
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Project reference: 1567 

Investigating the effects of shoulder immobilisation after rotator cuff repair 

Supervisor/s: Stephen Gill, Richard Page 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Slings are routinely used for several weeks or months after rotator cuff repair. However, recent evidence 
suggests that early postoperative mobilization after surgery may lead to improved outcomes, particularly with 
respect to range of movement and upper limb function. However, there is a risk of increasing the tendon bone 
gap and adversely affecting healing.  

Research question: 

The aim of the study is compare clinical and radiological outcomes following rotator cuff repair of small and 
medium tears with or without postoperative sling immobilization. The hypothesis is that there will be no 
differences in postoperative outcomes between the groups.  

Techniques, methods, analyses and day to day activities: 

The student will complete a literature review, design the study protocol, oversee the trial and data collection, 
and lead data analysis, writeup and dissemination. It is expected that approximately 80 people with participate 
in a multi-centre randomized trial, with data collection occurring over a 2-3 year period. 

Contact supervisor: Dr. Stephen Gill (School of Medicine): stephen.gill2@deakin.edu.au 

Suitable for: MPhil, PhD 



 

Page 61 

    Deakin Univeristy CRICOS Provider Code: 00113B 
deakin.edu.au 

 

Faculty of Health 
School of Medicine 

Geelong Waurn Ponds Campus 
75 Pigdons Road Waurn Ponds VIC 3216 Australia 
deakin.edu.au 

Project reference: 1566 

Investigating the effects of tourniquet use in total knee replacement surgery 

Supervisor/s: Richard Page, Stephen Gill 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Tourniquets are often used in knee replacement surgery to reduce blood flow about the knee. Tourniquets are 
intended to reduce blood loss at the surgical site and improve the surgeon’s view of the knee. However, the 
advantages and risks of tourniquet use are debated. 

We are currently conducting a RCT to evaluate the effects of tourniquet use in total knee replacement. 
Participant recruitment is almost complete and follow-up will occur over the next 12 months.  

Research question: 

The primary aim of the current study is to investigate whether tourniquet use during total knee replacement 
leads to greater reduction in quadriceps strength than non-tourniquet use at three months post-surgery. 
Secondary aims include investigating the effects of tourniquet use on pain and analgesia requirements; self-
reported physical function and quality of life; blood loss and replacement; surgeon satisfaction with the intra-
operative visual field; complications; and hospital length of stay. 

Techniques, methods, analyses and day to day activities: 

We are seeking an honours or masters student to assist with analysing study data and writing up the results. 
The student will take a lead role in collating, cleaning, analysing data and interpreting the results. The student 
will work with a statistician to complete the statistical analysis.  

Contact supervisor: Prof. Richard Page (School of Medicine): richard.page@deakin.edu.au 

Suitable for: Honours, MPhil 
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Neuroscience 

Project reference: 1591 

What is the neurochemical identity of neurons that express relaxin-3? 

Supervisor/s: Craig Smith, Laura Gray, Leni Rivera, Richard Williams 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Relaxin-3 is a neurotransmitter that influences stress information processing, decreases anxiety, and increases 
social behaviour. Drugs which activate the relaxin-3 receptor are therefore promising candidates to treat 
depression. To investigate this potential further, it is necessary to better understand the biology of the relaxin-
3 system. A key part of this involves revealing which neurons within the brain express relaxin-3. It is known that 
relaxin-3 is primarily produced within a region of the brainstem called the ‘nucleus incertus’. However, as this 
regions consists of many different neuronal sub-types (which for example express different neurotransmitters 
and receptor), the exact neurochemical identity of relaxin-3-expressing neurons remains unknown. This project 
will address this key gap in knowledge by histologically visualising neurons that express relaxin-3, in combination 
with key neuronal sub-type markers, in the mouse brain. 

Research question: 

Rationale: Revealing which neuronal sub-types express relaxin-3 in the mouse brain is crucial for understanding 
the function of this system, and its relevance to depression. Mice can be used as existing evidence suggests they 
display a similar relaxin-3 system as in humans. 

Hypothesis / Aim: Determine whether relaxin-3 is expressed by neurons in the mouse brain that control stress 
behaviours, anxiety and/or social behaviour. 

Techniques, methods, analyses and day to day activities: 

Mouse brains have been previously collected and are stored at Deakin University. This project will involve 
cutting these brains into thin slices, and subjecting them to immunohistochemistry to label relaxin-3 neurons 
with a particular coloured fluorophore. Various neuronal maker proteins will be simultaneously labelled using 
different coloured fluorophores, and visualised using a confocal microscope to determine co-expression. 

Contact supervisor: Dr. Craig Smith (School of Medicine): craig.smith@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1588 

Epigenetic Study of Oxytocin and Vasopressin genes for Social Anxiety Disorder  

Supervisor/s: Jeffrey Craig, Izelle Labuschagne 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Epigenetic mechanisms are modifications to the DNA sequence without actually changing gene sequence. Some 
of these modifications are induced by the environment and some through the normal processes of 
development. Of DNA methylation of the cytosine base of the CG dinucleotide is the best studied epigenetic 
mechanism. Changes to DNA methylation have been implicated as a mediator in the developmental origins of 
health and disease and are good candidates for future disease risk biomarkers. This project aims to find out 
about DNA methylation and gene expression state of the oxytocin receptor (OXTR) and vasopressin (AVP) genes 
in patients with Social Anxiety Disorder (SAD) in comparison with controls. Both oxytocin and vasopressin, 
according to the previous research have been found to play a crucial role in the social behaviour and not just in 
SAD but also in other mental disorders. This project may be useful in the production of future interventions. 

Research question: 

The main aim is ‘How does DNA methylation and gene expression of OXTR and AVP differ in cases with Social 
Anxiety Disorder (SAD) compared to matched controls?’ Secondary research questions will focus on the 
relationship between DNA methylation and social anxiety and brain structure and function.  

The hypotheses are: 

1. There are Lower levels of DNA methylation of OXTR and AVP in SAD compared control samples. 

2. OXTR and AVP gene expression are higher in SAD compared controls. 

Techniques, methods, analyses and day to day activities: 

DNA methylation and gene expression patterns are to be carried out on DNA and RNA from saliva and blood 
from 40 cases of SAD and 100 matched control samples. DNA methylation will be measured by bisulphite 
amplicon sequencing and gene expression by semi-quantitative RT PCR.  

Contact supervisor: Assoc. Prof. Jeffrey Craig (School of Medicine): jeffrey.craig@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1580 

Population prediction of mental disorders in Australia 

Supervisor/s: Lana Williams, Julie Pasco 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Mental disorders are a significant public health concern that impose personal, familial and economic burdens. 
Unipolar depression is the largest contributor to the burden of disease, with bipolar disorder and schizophrenia 
also ranked in the top ten. An estimation of the number of persons with these conditions in the coming decades 
is critical from an economic and public health perspective in terms of planning for and anticipating health and 
disability needs, and would further highlight any identification, prevention, and treatment concerns. 

Research question: 

To estimate the projected population of Australian men and women aged 20 years and over with a lifetime 
history of a mental disorder over the coming decades. Data will be utilised from men and women participating 
in the Geelong Osteoporosis Study, a large ongoing epidemiological study. 

Techniques, methods, analyses and day to day activities: 

Mental state disorders have been assessed utilising a structured clinical interview (SCID I/NP). Population figures 
from the Australian Bureau of Statistics will be sourced. The student will be involved in all aspects of the research 
process from collecting health data from research participants to entering the information into large databases, 
sourcing external data and completing statistical analyses.  

Contact supervisor: Assoc. Prof. Lana Williams (School of Medicine): lanaw@barwonhealth.org.au 

Suitable for: Honours, MPhil 
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Project reference: 1579 

Investigating the effect of probiotic interventions on cognitive performance and mood 

Supervisor/s: Wolfgang Marx 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

The emerging role of the gut-brain axis on brain health, mental illness, and cognitive function is of significant 
research and clinical interest. Emerging animal studies and clinical trials suggest that probiotic interventions 
that target the gut microbiome may be an effective intervention; however, further trials are required before 
clinical recommendations can be made. Through a randomized controlled trial, this PhD project will explore the 
use of a probiotic interventions on markers of cognitive performance. The results of this PhD will provide high-
quality data regarding the use of a potential low-cost, safe, and effective intervention for cognitive decline. 

Research question: 

Research Question: What is the effect of probiotic interventions on cognitive performance?  

Aim: To explore the role of a probiotic intervention on cognitive performance measures in healthy older adults 
using a double-blind placebo-controlled trial. 

Hypothesis: Participants that receive the probiotic intervention will report improved measures of cognitive 
performance. 

Techniques, methods, analyses and day to day activities: 

This PhD candidate will receive training in Good Clinical Practice, clinical trial design and statistical analysis, and 
systematic review and meta-analysis methods. The candidate will lead the design, ethics approval, data 
collection, and analysis of a clinical trial.  

Contact supervisor: Dr. Wolfgang Marx (School of Medicine): wolf.marx@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1561 

The gut microbiome during early life neuropsychiatric development 

Supervisor/s: Peter Vuillermin, Martin O'Hely 

Location: Barwon Health, Geelong 

Research centre: CMMR 

Project background: 

Brain development during early life is critical to the emerging risk of neuropsychiatric disorders including autism 
spectrum disorder (ASD), attention deficit hyperactivity disorder (ADHD), anxiety and depression. The 
incidences of these conditions have increased in the modern environment, and each predicts permanent deficits 
in mental health. The gut microbiome appears to play an important role in stimulating neurodevelopment via 
neuronal, hormonal and immunological signalling. Both gut microbiota and the central nervous system mature 
rapidly during early life, and in mice, this appears to be a key period of gut-brain interaction. Human studies 
have found cross-sectional associations between gut microbiota and ASD, ADHD, anxiety, and depression. 
However, the longitudinal relationship between gut microbiota and neuropsychiatric outcomes in humans is 
understudied. 

Research question: 

This project will leverage the Barwon Infant Study (BIS), an NHMRC funded pre-birth cohort (n=1074) in which 
we have assembled a uniquely comprehensive array of longitudinal environmental data, biosamples, molecular 
data, and cognitive and mental health outcomes. 

 The student will investigate associations between the gut microbiome and neurodevelopment.  

Techniques, methods, analyses and day to day activities: 

Typical tasks will include data cleaning and management, and the formulation and execution of analysis plans. 
There is scope for the student to participate in the collection of cognate data during the primary school review 
and contribute to associated laboratory work. There will be an emphasis on data analysis. 

Contact supervisor: Prof. Peter Vuillermin (School of Medicine): peter.vuillermin@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1557 

Pilot investigation of a novel therapy for psychiatric disorders 

Supervisor/s: Olivia Dean, Michael Berk 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

There is a clear need to improve the outcomes of people who undergo treatment for affective disorders and 
anxiety disorders. Current treatments are partially effective for most people diagnosed with any psychiatric 
illness. There has been an explosion in the field of biological psychiatry and in response to that, there have been 
new therapeutic avenues revealed. IMPACT TRIALS is dedicated to the exploration of novel therapies for 
affective and anxiety disorders. The current project would pilot the feasibility and tolerability of a novel 
adjunctive agent for major depressive disorder, bipolar disorder or generalised anxiety disorder. The disorder 
to be investigated will be dependent on the student's interests.  

Research question: 

Will a novel adjunctive therapy be feasible and tolerable to a pilot group of people experiencing affective or 
anxiety disorders? Preliminary efficacy will also be explored, although the study will not be powered to definitely 
test efficacy. The pilot trial will collect data on adherence, adverse events and the participants experience while 
on the trial. 

Techniques, methods, analyses and day to day activities: 

The student will be trained in clinical trial organisation and conduct. They will be required to take the project 
from inception all the way through clinical interviews and finally to analysis and manuscript preparation. IMPACT 
TRIALS has extensive experience with clinical trial conduct and the student will have the opportunity to 
collaborate with world-leaders in the field. 

Contact supervisor: Assoc. Prof. Olivia Dean (School of Medicine): o.dean@deakin.edu.au 

Suitable for: MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1556 

Investigating novel therapies in animal models of psychiatric illness 

Supervisor/s: Olivia Dean, Ken Walder, Adam Walker, Chiara Bortolasci 

Location: Waurn Ponds Campus 

Research centre: IMPACT 

Project background: 

There is a clear need to develop novel therapies for psychiatric disorders, particularly depression and bipolar 
disorder. There is a lack of drug discovery occurring through traditional pharmaceutical company investment 
and this may reflect a lack of biological targets to hinge new therapies upon. As such, IMPACT TRIALS is 
interested in identifying novel therapies, focusing on the known underlying pathophysiology of affective 
disorders. The current project will involve a collaborative exploration of candidate agents in relevant animal and 
in vitro models.  

Research question: 

Can we identify a new candidate agent for the treatment of major depressive disorder or bipolar depression? 
The project will include a series of candidate agents to be tested in animal and in vitro models for their potential 
efficacy in treating depressive-like phenotypes. This will ultimately translate to potential clinical trials in people 
with affective disorders. 

Techniques, methods, analyses and day to day activities: 

The student will be required to be laboratory-based. The project will include both animal research as well as cell 
culture to test potential agents in a variety of models. The project will be collaborative with the animal work 
being conducted at other Universities.  

Contact supervisor: Assoc. Prof. Olivia Dean (School of Medicine): o.dean@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 
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Project reference: 1546 

Identification of biomarkers to predict treatment response in mental health disorders 

Supervisor/s: Ken Walder 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Mental health disorders represent the largest burden of morbidity in Australia, and treatment options often 
have limited or no efficacy. This increases disability and risk of self-harm, impairs productivity and interferes 
with social relationships. While some patients respond well to some of therapies available, there is no way to 
predict who will respond and who won’t, making disease management difficult and impairing quality of life for 
sufferers. In this project, students will work with plasma/serum samples collected by our collaborators during 
several clinical trials for new agents to treat mental health disorders including major depression, bipolar disorder 
and schizophrenia. The students will measure a range of potential biomarkers using various techniques, and 
conduct statistical analyses to determine whether any of these biomarkers are predictive of the response to 
treatment in the various clinical trials. 

Research question: 

We hypothesise that we can measure circulating factors that can predict whether or not a participant will 
respond to a treatment in a clinical trial. The aim of this project is to measure a range of circulating factors in 
samples collected from different mental health clinical trials, and conduct analyses to determine whether these 
factors are predictive of treatment response. 

Techniques, methods, analyses and day to day activities: 

Laboratory techniques to be used include ELISA, magnetic bead-based multiplex assays, metabolomics, and 
luminescent and fluorescent bioassays. Students will learn how to quality control data and perform complex 
statistical analyses including mixed-methods approaches and general linear models. 

Contact supervisor: Prof. Ken Walder (School of Medicine): ken.walder@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1545 

Depression in the elderly: clinical biomarker and demographic correlates in the ASPREE 
study 

Supervisor/s: Michael Berk 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

ASPREE is a randomised, double-blind, placebo-controlled study of the low-dose aspirin tablet (100mg) in people 
aged 70 years and older, evaluating its effect on a range of health outcomes. The study has recruited 19,118 
healthy participants throughout Australia and the United States with annual follow-ups every 5 years. The 
primary endpoints of ASPREE are cardiovascular disease, cancer, and dementia; this project will analyse the data 
pertaining to depression prevention. ASPREE-D is a sub-study of ASPREE that investigates the impact of aspirin 
on depression. Led by Prof. Michael Berk, ASPREE-D will be by an order of magnitude the largest RCT ever 
conducted in psychiatry, and the first large-scale trial of a preventive pharmacotherapy intervention. Notably, 
as 11% of the study participants meet threshold criteria for depression at baseline, ASPREE-D offers an inbuilt 
depression treatment study. 

Research question: 

The ASPREE Longitudinal Study of Older Persons (ALSOP) epidemiological study has been designed to 
accompany the ASPREE study, investigating additional factors that may have a major influence on health. 
Matching ASPREE and ALSOP data will allow an exploration of a vast number of questions linking depression, 
other disorders, biomarkers, demographics and other related endpoints.  

Techniques, methods, analyses and day to day activities: 

Techniques to be used include epidemiological study design, sampling techniques, and database design and 
management. In this project, students will learn how to perform complex statistical analyses including mixed-
methods approaches and general linear models.  

Contact supervisor: Prof. Michael Berk (School of Medicine): michael.berk@barwonhealth.org.au 

Suitable for: PhD 
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Project reference: 1543 

The use of N-acetyl cysteine (NAC) as a mono- and adjunctive therapy in psychiatric 
disorders 

Supervisor/s: Olivia Dean, Michael Berk 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Our team conducted the first clinical trials of NAC in schizophrenia, bipolar disorder, and depression, each of 
which have since been independently replicated by a number of research groups nationally and internationally. 
We are currently running a series of trials involving NAC as a treatment for tobacco cessation, 
methamphetamine use, post-operative cognition, first-episode psychosis and treatment refractory 
schizophrenia. There is an opportunity for a PhD candidate to explore these data to better understand the use 
of NAC in psychiatry. 

Research question: 

Where does NAC work best in psychiatric disorders and why? The project will use current trials as well as 
prospective data to explore this question. This will refine the use of NAC in psychiatric disorders to provide 
guidelines for clinical practice. 

Techniques, methods, analyses and day to day activities: 

The project will use high-level multivariate statistical analyses to explore factors that contribute to the efficacy 
of NAC in the above-mentioned trials. These techniques will include data mining of existing factors, generation 
of new hypotheses and prospective data collection. 

Contact supervisor: Assoc. Prof. Olivia Dean (School of Medicine): o.dean@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1539 

Can drugs which activate RXFP3 treat depression by increasing motivational drive? 

Supervisor/s: Craig Smith, Laura Gray, Leni Rivera, Richard Williams 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Depression is a debilitating mental disorder that affects millions worldwide. Current antidepressant drugs 
display poor efficacy and are associated with a range of adverse side-effects. To develop better alternatives, it 
is necessary to identify novel neurotransmitter receptors in the brain with therapeutic potential. RXFP3 (relaxin 
family peptide 3 receptor) is a highly attractive target, as it is expressed within neuronal stress pathways and 
can control a range of behaviours that are often aberrant in depression, such as social behaviour (see other 
project). Preliminary rodent studies indicate that RXFP3 can also influence motivational drive, which is 
important, as impaired motivation is a common hallmark of depression. This project will investigate the ability 
of RXFP3-activating drugs to increase motivational drive and alter motivation circuits in mice, which may help 
fast-track the development of new antidepressant drugs which target this receptor. 

Research question: 

Aim 1: Determine whether drugs which activate RXFP3 increase motivational drive in mice. These studies will 
help validate the therapeutic potential of RXFP3 as a viable target receptor for novel antidepressant drugs. 
 
Aim 2: Determine whether drugs which activate RXFP3 stimulate dopamine neurons within the mouse ventral 
tegmental area. These neurons powerfully drive motivation and reward, hence these studies may reveal some 
of RXFP3’s mechanisms of action. 

Techniques, methods, analyses and day to day activities: 

Aim 1: Inject mice with an RXFP3 agonist drug, and observe changes in motivation (relative to controls injected 
with saline) in a series of standard behavioural paradigms (food anticipatory activity, novelty habituation, 
running wheel activity). 

Aim 2: Mice will be given a final injection of RXFP3 agonist or vehicle, brains collected and cut into thin sections, 
processed via immunohistochemistry to fluorescently label activated dopamine neurons, and visualised using a 
confocal microscope. 

Contact supervisor: Dr. Craig Smith (School of Medicine): craig.smith@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1535 

Exploring minocycline for psychiatric disorders 

Supervisor/s: Olivia Dean, Michael Berk 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Minocycline is a tetracycline antibiotic that has been shown to have mechanisms that align with the 
pathophysiology of affective disorders. There has been an explosion of interest in minocycline in psychiatry. This 
has stemmed from case reports of spontaneous remission of psychotic symptoms following serendipitous 
minocycline treatment. Since then, there have been a series of randomised controlled trials in psychiatry. While 
there has been one review of minocycline for schizophrenia, to date there has been no overarching investigation 
of minocycline's potential for other psychiatric disorders, including affective disorders. 

Research question: 

Is minocycline effective as a psychotropic agent for the treatment of psychiatric disorders? The hypothesis is 
that based on the current studies, minocycline will have sufficient evidence to be recommended as an adjunctive 
treatment for affective disorders. Other disorders, such as addiction, compulsive disorders and anxiety disorders 
will also be explored. 

Techniques, methods, analyses and day to day activities: 

This project will predominantly include a systematic review and meta-analysis of the current literature exploring 
the use of minocycline for psychiatric disorders. In addition to systematic review and meta-analysis 
methodology, the student will have the opportunity to include analysis of predictive factors of minocycline 
response. This will be conducted by exploring existing clinical trial data. 

Contact supervisor: Assoc. Prof. Olivia Dean (School of Medicine): o.dean@deakin.edu.au 

Suitable for: MPhil 
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Project reference: 1534 

Cord blood sex steroids and neurodevelopment at 2 years postnatal age in the Barwon 
Infant Study 

 

Supervisor/s: Julia Pitcher, Peter Vuillermin, AnneLouise Ponsonby, Fiona Collier 
 
Location: Barwon Health, Geelong 
 
Research centre: CMMR 
 
Project background: 
Development of cortical interneurons continues throughout the 3rd trimester of pregnancy. Preterm birth (<37 
completed weeks of gestation) often leads to neurodevelopmental delays post-natally, increasingly ascribed to 
disturbances in cortical interneurons development. Throughout pregnancy, the fetus is exposed to increasing 
concentrations of the neuroactive sex steroids, estrogen and progesterone. The levels drop 100-fold within 24 
hours of birth; in preterm birth this occurs at a much earlier developmental stage. Estrogen and progesterone 
are both neurotrophic (contribute to neural growth and functional development) and neuroprotective (provide 
protection against brain insults). Deprivation of these hormones at an early developmental stage may 
significantly contribute to the increased incidence of neurodevelopmental disorders in children born preterm, 
and reduce innate neuroprotection against common neurological insults of preterm birth, including hypoxia, 
inflammation and hyperoxia. 
Research question: 
How gestational age at birth [GA], birthweight and sex, influence cord blood levels of E2 and P is unknown. This 
study will determine the effects of GA, birthweight, and sex on cord blood levels of E2 and P, and the relationship 
between these levels and neurodevelopment at 2 years of age. Hypotheses Cord blood levels of E2 and P are: 

1. Increased with GA at birth, 
2. Altered in infants born small for GA 
3. Higher in females than in males 
4. Associated with neurodevelopment at 2 years 

Techniques, methods, analyses and day to day activities: 

Barwon Infant Study cohort (N=1074) has a comprehensive, longitudinally-collected array of pregnancy, birth, 
post-natal and child health data. Cord blood was collected at birth and the Bayley Scales of Infant and Toddler 
Development completed at age 2 years. The student will learn serum assay techniques, working with large 
databases, learn and perform a range of statistical analyses, synthesize, interpret and be provided with 
multidisciplinary research training. 
Contact supervisor: Assoc. Prof. Julia Pitcher (School of Medicine): julia.pitcher@deakin.edu.au 
 
Suitable for: PhD 
 
Other considerations: This project involves the handling of human blood and bodily substances, any student 
undertaking this project will be advised by the Principal Investigator to review your vaccination history and 
immune status. 

This project is subject to final approvals. 

mailto:julia.pitcher@deakin.edu.au
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Project reference: 1526 

Mechanism of action of drugs used to treat bipolar disorder and schizophrenia 

Supervisor/s: Ken Walder, Chiara Bortolasci, Laura Gray 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

The mechanism of action of some drugs currently used to treat bipolar disorder and schizophrenia are not well 
known. Further understanding of the molecular mechanism(s) of action of these drugs will not only identify new 
drug targets for the development of better drugs with fewer side effects, but will also yield important 
information with respect to the underlying biology associated with these disorders. We have treated neuronal 
and glial cells with eight drugs used to treat bipolar disorder and schizophrenia (lithium, valproate, lamotrigine, 
quetiapine, amisulpride, aripiprazole, clozapine and risperidone) and performed next generation sequencing to 
measure global expression of mRNAs and microRNAs. 

Research question: 

We hypothesise that detailed analysis of these datasets will enable identification of novel target biological 
pathways and microRNAs affected by the different drugs, and will provide detailed information of the molecular 
mechanism(s) of action of these drugs, including similarities and differences between drugs used to treat the 
same disease (bipolar disorder or schizophrenia). 

Techniques, methods, analyses and day to day activities: 

The project is a computer-based analysis of the mRNA and microRNA datasets to identify: 1) biological pathways 
affected by the drugs in the two cell types, and 2) microRNAs affected by the drugs and effects of downstream 
target genes of those microRNAs. The project will mainly involve data mining and specific searching using a 
range of open access web-based bioinformatics programs, and may also involve the use of R for specific 
analyses. 

Contact supervisor: Prof. Ken Walder (School of Medicine): walder@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1525 

Novel therapies for affective disorders 

Supervisor/s: Olivia Dean, Michael Berk 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

CREDIT is a new Centre of Research Excellence aiming to explore novel therapies in psychiatry. This project will 
combine previously collected data with upcoming trials to explore clinical and biological factors that predict 
treatment response. The project will use these findings to identify further targets for novel therapy 
development within the CRE. The CRE will provide a gateway to a network of clinical trial researchers and 
associated data that will allow large data sets to be pooled together. This will allow sufficient power to explore 
factors that may have small numbers but significant effects. Examples of this would be the use of antibiotic 
agents in depressed individuals or angiotensin inhibitors in bipolar disorder. 

Research question: 

The project will aim to identify biological and clinical correlations to understand the treatment response to novel 
adjunctive therapies that have been trialled within the IMPACT SRC. These findings will be used to generate new 
targets for further novel therapies. The project will aim to identify several target agents to be further explored 
with our epidemiological collaborator and ultimately into clinical trials. 

Techniques, methods, analyses and day to day activities: 

The student will be required to master high level statistical analyses to understand the relationships between 
biological and clinical factors and treatment response. The student will also be required to contribute the CRE 
data collection on prospective trials given those data will also be included in the student's project. 

Contact supervisor: Assoc. Prof. Olivia Dean (School of Medicine): o.dean@deakin.edu.au 

Suitable for: MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1524 

Repurposing drugs to treat bipolar disorder 

Supervisor/s: Ken Walder, Chiara Bortolasci, Laura Gray 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Current treatments for bipolar disorder are often not efficacious and frequently associated with unwanted side 
effects. Therefore new treatments for this debilitating disorder are urgently needed. Drug discovery for bipolar 
disorder is hindered by our lack of understanding of the underlying pathophysiology of the disease, and lack of 
appropriate model systems in which to conduct research. Using a reverse engineering approach, we have 
identified two novel microRNAs that appear to mediate the effects of drugs currently prescribed to treat bipolar 
disorder. MicroRNAs are small non-coding RNAs that act on their gene targets to decrease their expression. 
Each microRNA can have dozens or hundreds of gene targets, meaning that they are master co-ordinators of 
transcriptional regulation. 

Research question: 

In this project we will screen a library of off-patent drugs with established safety profiles and clinical histories 
to identify those that increase the expression of these two microRNAs. We hypothesise that we will identify one 
or more drugs that increase the expression of these two microRNAs, and therefore be suitable for repurposing 
to treat bipolar disorder. 

Techniques, methods, analyses and day to day activities: 

The project will involve cell culture, drug treatment of the cells, RNA extraction and measurement of microRNA 
expression using Taqman assays, as well as realtime PCR to measure the expression of key gene targets of the 
microRNAs. Working with our collaborators at Barwon Health, drugs identified in this screen will proceed to 
Phase 2 clinical testing, which if successful will enable the re-purposing of these drugs for the treatment of 
bipolar disorder. 

Contact supervisor: Prof. Ken Walder (School of Medicine): walder@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1523 

Bipolar disorder brain in a dish: Using stem cells to understand lithium response 

Supervisor/s: Chiara Bortolasci, Ken Walder, Laura Gray 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Bipolar disorder (BD) is a neuroprogressive, chronic mental health condition with progressive social and 
cognitive function disturbances. Lithium is one of the oldest psychiatric drugs and remains the first-line 
treatment in the management of BD. However, clinical response to lithium is diverse, with some patients 
responding effectively after a few doses and others not stabilizing even after months of treatment. Many 
findings of lithium effects are derived from laboratory animals or from studies in healthy volunteers obscuring 
possible differences in effects in responders, non-responders and healthy people. In addition, many studies 
exploring the pharmacological effects of lithium do not incorporate lithium response or studies were conducted 
while the individuals were simultaneously on a number of medications. Therefore, the results are difficult to 
interpret as solely due to lithium effects. 

Research question: 

It has become clear that the best model system for neuroscience research is human induced pluripotent stem 
cells that can be differentiated into various brain cells. Using this novel technique, we have generated stem cells 
from BD patients and healthy controls. These cells are differentiated into neurons and astrocytes and are used 
in our studies. We hypothesise that cells from BD patients will have impaired mitochondrial function, and 
increased inflammation and oxidative stress. 

Techniques, methods, analyses and day to day activities: 

The techniques involved in this project include cell culture, differentiation of human stem cells into co-cultures 
of neurons and astrocytes, cell-based laboratory experiments, microscopy, immunocytochemistry, 
mitochondrial flux analysis, RNA extraction and real-time PCR. 

Contact supervisor: Dr. Chiara Bortolasci (School of Medicine): chiara.b@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1522 

Effects of trimetazidine in neuronal stem cells 

Supervisor/s: Ken Walder, Chiara Bortolasci, Laura Gray 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

Mental illness accounts for 27% of all disability in Australia, with 1 in 5 people experiencing mental illness every 
year. These diseases are most common in adolescents and young adults in the prime of life, and impact severely 
at a social and economic level, as well as having devastating health effects. Current treatments for mental illness 
are inadequate, and new treatments are urgently needed. We used global gene expression profiling to discover 
drugs that could be repurposed for bipolar disorder, and identified trimetazidine (TMZ), a drug previously used 
to treat angina pectoris. TMZ affects pathways implicated in the pathophysiology of bipolar disorder, namely 
mitochondrial function, oxidative stress and inflammation. In clinical trials, TMZ had beneficial effects on cardiac 
function, and decreased in all-cause mortality, making it a very safe drug.  

Research question: 

While several studies have shown potential neuroprotective effects of TMZ in rodent models, the actions of 
TMZ on neuronal cells is unknown. We hypothesise that TMZ will improve mitochondrial function and have anti-
inflammatory and anti-oxidant effects in co-cultured neurons and astrocytes derives from human induced 
pluripotent stem cells. The aim of this project is to treat the co-cultures with TMZ and measure effects on 
mitochondrial function, inflammation and oxidative stress. 

Techniques, methods, analyses and day to day activities: 

The project will include a range of techniques including cell culture, mitochondrial flux bioanalysis, real-time 
PCR, a range of bioassays, histology and flow cytometry.  

Contact supervisor: Prof. Ken Walder (School of Medicine): walder@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1521 

Exploring the placebo response in clinical trials 

Supervisor/s: Olivia Dean, Linda Byrne, Alyna Turner 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Clinical trials, and particularly psychiatric trials, have been hindered by increases in the placebo response. 
Placebo comparators are required in trials to control for the effects of clinical interviews and the expectancy of 
receiving any treatment. The placebo effect wains following the completion of the trial and thus the placebo 
itself can't be prescribed as an ongoing therapeutic tool. Therefore, there is a need to explore ways to reduce 
the placebo effect within the context of randomised placebo controlled trials.  

Research question: 

The aim of this project will be to pilot an intervention to reduce the placebo effect. A cohort of participants will 
be recruited to take part in focus groups explaining the placebo effect and the proposed intervention. The 
results of the project will be used to conduct a randomised placebo controlled trial. 

Techniques, methods, analyses and day to day activities: 

This project will involve the testing of an educational intervention to reduce the placebo effect. The student will 
be required to recruit and interview groups of participants to determine the feasibility of the intervention. This 
will include the administration of a placebo over a small period of time and also the conduct of the intervention. 
Results will be analysed based on quantitative validated rating scales using clinical trial statistical methods and 
semi-qualitative data. 

Contact supervisor: Assoc. Prof. Olivia Dean (School of Medicine): o.dean@deakin.edu.au 

Suitable for: MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1520 

Genetic factors related to severity of illness in affective disorders 

Supervisor/s: Olivia Dean, Adam Walker 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

There is a current understanding that the pathophysiology of affective disorders including depression and 
bipolar disorder is driven by both genetic and environmental factors. Similarly, there is consensus that unlike 
diseases such as Huntington's Disease, there is no single candidate gene that has been identified to be 
responsible for affective disorders. The current project will utilise genetic data from individuals with depression 
and bipolar disorder to understand factors relating to severity of symptoms and treatment response.  

Research question: 

The aim of the project will be to explore genetic data in relation to clinical data from randomised controlled 
trials to understand the genetic contribution to symptom severity and treatment response. The overarching 
hypothesis is that there will be genetic markers identified that will predict symptom severity in individuals with 
depression and bipolar disorder. 

Techniques, methods, analyses and day to day activities: 

The primary hypothesis will be explored using genetic data collected from two randomised controlled trials of 
depression. The project will explore specific genetic markers and correlations with symptom severity, duration 
of illness and treatment response. Data will also be collected on bipolar disorder providing expansion of the 
project and this project will also explore differences in genetic contribution between depression and bipolar 
disorder.  

Contact supervisor: Assoc. Prof. Olivia Dean (Barwon Health): o.dean@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 
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Project reference: 1518 

Primary and Comorbid Bipolar Disorder and Post Traumatic Stress Disorder 

Supervisor/s: Olivia Dean, Alyna Turner 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Individualised medicine is required to achieve optimal outcomes for people with mental illness. Many people 
experience a lag between treatment commencement, establishment of their maintenance therapy and full 
recovery. This is made more difficult by the presence of comorbid conditions. This project will explore the 
treatment response to mood stabilisers in people with bipolar disorder and those with comorbid bipolar 
disorder and post-traumatic stress disorder. This will ultimately improve the understanding of treatment 
response in these cohorts. The project could translate directly to clinical practice by informing clinicians of 
specific factors that may influence their selection of mood stabilising agents.  

Research question: 

The aim of the project will be to identify similarities and differences in treatment factors between people with 
bipolar disorder and those with comorbid bipolar disorder and post-traumatic stress disorder. The project will 
utilise both data-mining and qualitative techniques to explore treatments and outcomes in these cohorts. 

Techniques, methods, analyses and day to day activities: 

This project will require the student to use high-level mulitvariate statistical techniques to explore factors that 
predict treatment response in these cohorts. The student will have access to cohort data, both nationally and 
internationally, to explore this question. Furthermore, the project will include a prospective data collection 
component focusing on qualitative aspects of treatment response. 

Contact supervisor: Assoc. Prof. Olivia Dean (School of Medicine): o.dean@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1511 

Identifying potential blood biomarkers of cognitive decline 

Supervisor/s: Veer Gupta 

Location: Waurn Ponds Campus 

Research centre: CMMR 

Project background: 

At present, around 50 million people worldwide suffer from Dementia. Thus, the need of the hour lies in 
developing a rapid, discriminatory screening tool that is more accessible to general population and supports 
early detection of cognitive decline. Proteomics studies are extremely important in understanding the altered 
metabolic pathways and intracellular modulations. In addition, proteomics studies are often complemented 
with metabolomics analysis and thus can directly correlate to the phenotype of an individual. Since earlier 
reports have shown cholesterol levels to modulate the amyloid aggregation in Alzheimer’s disease and thus 
lipidomics studies also become quite pertinent in such case. In this era of personalized medicine, these multi-
omics approaches play a key role in studying disease diagnosis and prognosis, and can be extensively employed 
in early disease detection to identify the appropriate biomarkers and perturbed metabolic pathways.  

Research question: 

This study will define a panel of biomarkers in blood that can distinguish individuals with cognitive decline from 
normal individuals. This project proposes to contribute towards the identification of key regulatory 
biomolecules for an early detection of cognitive decline. High-throughput mass spectrometry approaches will 
be employed in this study to unravel the key biomolecules whose expression patterns change during the aging 
process.  

Techniques, methods, analyses and day to day activities: 

Techniques involved: Aliquoting blood samples, processing blood samples, pre-preparation for analysis, mass-
spectrometry analysis, proteomics, metabolomics, lipidomics, immunoassays, DNA extraction, genotyping, PCR, 
statistical analysis using SPSS or other statistical packages. 

Contact supervisor: Assoc. Prof. Veer Gupta (School of Medicine): veer.gupta@deakin.edu.au 

Suitable for: Honours, MPhil, PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1508 

Investigating the effect of polyphenol interventions on cognitive performance 

Supervisor/s: Wolfgang Marx 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Polyphenols – compounds found in plant foods such as vegetables, fruits, spices, and teas – possess multiple 
properties that may improve cognitive performance. These include vasodilatory, anti-inflammatory, and 
antioxidant properties. Emerging clinical trials have also provided preliminary evidence to support their use; 
however, several classes of polyphenols have not been explored. Through a randomized controlled trial, this 
PhD project will explore the use of novel polyphenol interventions on markers of cognitive performance. The 
results of this PhD will provide high-quality data regarding the use of a potential low-cost, safe, and effective 
intervention for cognitive decline. 

Research question: 

Research Question: What is the effect of polyphenol interventions on cognitive performance? Aim: To explore 
the role of a polyphenol intervention on cognitive performance measures in healthy older adults using a double-
blind placebo-controlled trial. Hypothesis: Participants that receive the polyphenol intervention will report 
improved measures of cognitive performance. 

Techniques, methods, analyses and day to day activities: 

This PhD candidate will receive training in Good Clinical Practice, clinical trial design and statistical analysis, and 
systematic review and meta-analysis methods. The candidate will lead the design, ethics approval, data 
collection, and analysis of a clinical trial.  

Contact supervisor: Dr. Wolfgang Marx (School of Medicine): wolf.marx@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 
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Project reference: 1507 

Investigating the role of dietary polyphenol intake on cognitive function and mood 

Supervisor/s: Wolfgang Marx 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

A healthy dietary pattern has been associated with a reduced risk of depression as well as cognitive diseases 
such as mild cognitive decline and dementia. Polyphenols – compounds found in plant foods such as vegetables, 
fruits, spices, and teas – possess multiple properties that may improve cognitive performance and mood. These 
include vasodilatory, anti-neuroinflammatory, and antioxidant properties. However, further studies are 
required to rigorously explore this relationship within well-characterised observational datasets. Results 
generated from this project will improve our understanding of the specific components responsible for the 
beneficial effect of healthy dietary patterns on brain health.  

Research question: 

Rational: There is emerging evidence that polyphenols may be effective interventions for improving cognitive 
function and mood; however, this has not be well explored in large observational datasets. Research Question: 
Are dietary polyphenols associated with depression and cognitive function? Aim: To explore the association 
between dietary polyphenols and depression and cognitive function in observational datasets.  

Techniques, methods, analyses and day to day activities: 

Epidemiological statistical analysis will be used to explore the association within large Australian and 
international observational datasets. As a PhD project, the candidate will also be trained in systematic 
review/meta-analysis skills to assess the existing literature.  

Contact supervisor: Dr. Wolfgang Marx (School of Medicine): wolf.marx@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 
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Project reference: 1506 

Using a multi-omic approach to explore treatment response in multiple sclerosis 

Supervisor/s: Wolfgang Marx 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

The RELIEF trial is an ongoing NHMRC-funded multi-centre randomized controlled trial that is investigating the 
role of a combined mitochondrial nutraceutical therapy for fatigue and depression in 150 people with multiple 
sclerosis. In addition to exploring the efficacy of this therapy, we are interested in the interaction between the 
intervention and implicated pathways in multiple sclerosis and how this may influence treatment response. 
Oxidative stress, mitochondrial function, metabolomic, microbiome, and genomic data are being collected as 
part of this trial and will be available to explore this research question. Results generated from this PhD will 
provide high-quality data regarding the potential pathways that mediate treatment response in multiple 
sclerosis and may provide insight for potential future targeted interventions.  

Research question: 

Rational: Fatigue is highly prevalent in multiple sclerosis populations; however, effective treatments are lacking. 
Exploring relevant pathways and how they may affect treatment efficacy may provide insight into relevant 
mechanisms of action and future treatment targets. Research Question: What biological pathways influence 
treatment response in multiple sclerosis? Aim: To explore the effect of biological pathways on treatment 
response in 150 participants relapse-remitting multiple sclerosis. 

Techniques, methods, analyses and day to day activities: 

Depending on the candidate’s interest, various omic datasets will be available for analysis. The candidate will 
use Stata and R statistical packages to conduct their analysis. Experience with data collection and participant 
follow-up may also be available to the student. The candidate will also be trained in systematic review/meta-
analysis skills to assess the existing literature. 

Contact supervisor: Dr. Wolfgang Marx (School of Medicine): wolf.marx@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 
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Project reference: 1504 

Modelling the contribution of the microbiome to Alzheimer’s disease risk 

Supervisor/s: Amy Loughman, Veer Gupta 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Alzheimer’s disease is the most common cause of dementia, and there are currently limited effective 
preventative or treatment options. Since signs of the disease may begin 30+ years before dementia onset, 
studying healthy adults provides an ideal model for understanding the genesis of the disease, as well as potential 
avenues for intervention. Certain genetic markers and lifestyle factors (e.g. smoking, poor diet, sedentary 
behaviour, low social engagement) are known to increase the risk of Alzheimer’s disease. 

 A burgeoning body of research also suggests a critical role of the microbiome in Alzheimer’s disease. Animal 
studies show the microbiome and its metabolites play a causal role in AD by modulating blood-brain barrier 
permeability and amyloid levels. Observational studies also show microbiome differences in people with early 
AD.  

Research question: 

The overall aim of this research is to understand the role of the gut microbiome in the pathophysiology of 
Alzheimer’s disease in healthy middle-aged adults as part of the Healthy Brain Project. Using advanced statistics 
and computational modelling, the project will investigate the possibility of predicting Alzheimer’s disease risk 
on the basis of microbial, genetic, and lifestyle factors.  

Techniques, methods, analyses and day to day activities: 

Biosample preparation for metagenomic sequencing, bioinformatics (e.g. writing code to enable metagenomic 
data analysis), statistics (e.g. designing machine learning algorithms to answer the research questions; 
understanding and applying epidemiological statistical methods relevant to human cohort studies). 

Contact supervisor: Dr. Amy Loughman (School of Medicine): amy.loughman@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this 
project will be advised by the Principal Investigator to review your vaccination history and immune 
status. 

  



 

Page 88 

    Deakin Univeristy CRICOS Provider Code: 00113B 
deakin.edu.au 

 

Faculty of Health 
School of Medicine 

Geelong Waurn Ponds Campus 
75 Pigdons Road Waurn Ponds VIC 3216 Australia 
deakin.edu.au 

Public health 

Project reference: 1577 

Parental factors influencing asthma management in children 

Supervisor/s: Natalie Hyde, Sarah Hosking, Lana Williams, Julie Pasco 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Asthma is a prevalent chronic condition in childhood that requires appropriate management to control 
symptoms and help prevent the need for emergency medical intervention. Parents are most often responsible 
for managing the health of their children and therefore, parental factors are likely to have an influence on 
asthma management in their children. Social determinants of health including income, education and 
geographic location interact with individual factors, such as health literacy, to impact upon the ability of 
individuals to access and effectively use health information and healthcare to manage conditions. For parents 
of children with asthma, many of these factors likely play a role in the way they manage their child’s condition. 
Currently there is a lack of research in this area. This project aims to better understand the barriers to effective 
asthma management to help support parents in managing their child’s asthma. 

Research question: 

This project will investigate associations between parental factors and asthma management in children from 
data collected as part of a prospective cohort study of mother/child pairs. Data were collected when the children 
were aged 11. Information on asthma and management was collected using validated tools. Parental 
characteristics such as socioeconomic status and health literacy were collected via questionnaire or data linkage. 
Multivariate statistical techniques will be used to analyse data. 

Techniques, methods, analyses and day to day activities: 

The student undertaking this project will develop their understanding of epidemiological studies, while working 
with experienced researchers at the the Epi-Centre for Health Ageing within the IMPACT SRC. The student will 
interact with participants and assist with data collection for a large cohort study, navigate and collect healthcare 
utilisation data from the University Hospital Geelong and learn how to use statistical analysis software to 
undertake data analyses relevant to the project.  

Contact supervisor: Dr. Natalie Hyde (School of Medicine): natalie.hyde@deakin.edu.au 

Suitable for: Honours 
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Project reference: 1576 

Informing patient centered prescribing to avoid medication related harm 

Supervisor/s: Sarah Hosking, Amy Page, Lana Williams, Kara Holloway-Kew, Julie Pasco 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

While medications assist in treating and managing many conditions, taking many medications together poses 
risks. Polypharmacy, the use of 5 or more medications, is associated with increased risk of cognitive impairment, 
falls, fractures and early mortality. One way to manage polypharmacy is engaging patients in medication related 
decision making to ensure medications prescribed align with the care goals each patient has for their own health 
and care. However, this requires patients to have the ability and resources to engage in medication related 
decision-making. Evidence suggests a social gradient exists in the use of polypharmacy, with socioeconomically 
disadvantaged individuals and those with lower education levels more likely to use many medications. Better 
understanding the relationship between these factors and polypharmacy will help healthcare providers address 
these barriers and reduce medicine related harms.  

Research question: 

This project will utilise data from a large, ongoing health and lifestyle study to investigate associations between 
social disadvantage, health literacy and polypharmacy. The project will use self-reported medication data to 
understand how sociodemographic factors influence the use of medications. Sub-analyses will be undertaken 
to investigate how each of these factors influences use of sub-categories of medications including; prescription, 
over the counter and complimentary medications.  

Techniques, methods, analyses and day to day activities: 

The candidate will work with a multi-disciplinary team of researchers in undertaking this project. The project 
will provide opportunities for the candidate assist with data collection as part of the current follow-up of the 
health and lifestyle study, undertake data linkage and learn how to use statistical software to undertake 
analyses. It is anticipated the candidate will learn and utilise cluster analyses and regression analyses as part of 
this project.  

Contact supervisor: Dr. Sarah Hosking (School of Medicine): s.hosking@deakin.edu.au 

Suitable for: Honours 
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Project reference: 1562 

The gut microbiome and early life asthma 

Supervisor/s: Peter Vuillermin, Martin O'hely 

Location: Barwon Health, Geelong 

Research centre: CMMR 

Project background: 

Mounting evidence suggests that interplay between the gut microbiome and the developing immune system 
has a key role in determining a child’s risk of allergic disease and asthma. In animal models, the maternal and 
infant gut microbiome and their metabolic products are important to the induction of immune tolerance and 
prevention of excessive inflammation. However, the relevance of these findings to humans remains uncertain, 
and data are needed from high-quality longitudinal studies, incorporating measures of immune development, 
lung function and detailed clinical phenotyping.  

Research question: 

This project will leverage the Barwon Infant Study (BIS), an NHMRC funded pre-birth cohort (n=1074) in which 
we have assembled a uniquely comprehensive array of longitudinal environmental data, biosamples, â€˜omics 
data, lung function measures and clinical outcomes. The PhD program will primarily focus on the analysis of 
faecal microbiome data in relation to respiratory development and childhood asthma. The aim will be to identify 
modifiable targets during early life for the prevention of asthma. 

Techniques, methods, analyses and day to day activities: 

Day-to-day tasks will include data cleaning and management, and the formulation and execution of analysis 
plans. There will be scope for the candidate to participate in the primary school review and associated laboratory 
work. There will be an emphasis on data analysis. 

Contact supervisor: Prof. Peter Vuillermin (School of Medicine): peter.vuillermin@deakin.edu.au 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 



 

Page 91 

    Deakin Univeristy CRICOS Provider Code: 00113B 
deakin.edu.au 

 

Faculty of Health 
School of Medicine 

Geelong Waurn Ponds Campus 
75 Pigdons Road Waurn Ponds VIC 3216 Australia 
deakin.edu.au 

Project reference: 1547 

Negative emotions as predictors of adverse events after a heart attack: a 5 year longitudinal 
study 

Supervisor/s: Adrienne O'Neil 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Depression and anxiety, of varying severity and intensity are highly prevalent after a life threatening coronary 
event. 45% experience some level of depressive and/or anxiety symptoms. In 2014, the American Heart 
Association considered the evidence base sufficient to conclude that depression is an independent risk factor 
for poor prognosis in cardiac patients. Indeed, this is a promising step towards better self-management and 
treatment of mental health problems post-heart attack. However, there is a lack of consensus about the best 
approach to treatment. To date, no (fully powered) study has demonstrated that either pharmaco- or psycho-
therapy impacts survival or recurrent events following heart attack. Thinking more critically about how negative 
emotions are identified and importantly, their pathophysiology may provide crucial clues that guide treatment. 

Research question: 

This project aims to answer the following questions:  

Which combinations of negative emotions after a cardiac predict adverse events (rehospitalisation, mortality) 
at 5 years after discharge?  

Do these combinations differ in their underlying pathophysiology? 

Techniques, methods, analyses and day to day activities: 

The student will have access to data from the ADVENT cohort study which monitored 416 cardiac patients 
admitted to hospitals (2013-14). Patients completed assessments following hospital discharge at 1, 12 and 24 
months. The database has been cleaned and finalised. The student will perform the 5 year data linkage using 
the Victorian Admitted Episodes and National Death Index databases. S/he will receive training in to analyse the 
data to answer the research questions.  

Contact supervisor: Assoc. Prof. Adrienne O'Neil (School of Medicine): adrienne.oneil@deakin.edu.au 

Suitable for: MPhil, PhD 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1505 

Diabetes, pre-diabetes and early mortality 

Supervisor/s: Kara Holloway, Julie Pasco, Natalie Hyde, Lana Williams 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Diabetes mellitus is a complex disease that is also increasing in prevalence and can lead to serious health 
complications, such as stroke, nephropathy, retinopathy, neuropathy and lower limb amputation. It has also 
been shown that diabetes leads to premature mortality, but whether impaired fasting glucose (IFG) also 
increases mortality risk is still controversial. Some studies have demonstrated a relationship between IFG and 
mortality; but others have reported no associations. The project will investigate this further; the candidate will 
determine if there is an association between dysglycaemia (IFG or diabetes) and mortality among men recruited 
for the Geelong Osteoporosis Study. The candidate will also explore the factors affecting this association such 
as smoking status, medication use and comorbid conditions such as obesity and metabolic syndrome. 

Research question: 

Rationale and Aim: Since it is not known how IFG impacts mortality risk among men, prospective, population-
based data will be used to explore associations between glycaemia status (normoglycaemia, IFG and diabetes) 
and mortality over period of follow-up. 

Hypothesis: Based on previous work, it is anticipated that mortality risk for men with IFG will be similar to 
normoglycaemia and that men with diabetes will have a higher risk. 

Techniques, methods, analyses and day to day activities: 

The candidate will work at the Epi-Centre for Healthy Ageing, situated at the University Hospital Geelong. The 
project will involve epidemiological study design, sampling techniques, participant-researcher interaction, 
database manipulation, and statistical analyses. The candidate will undertake collection of primary data from 
participants of the Geelong Osteoporosis Study, as well as perform data cleaning, analysis and interpretation. 

Contact supervisor: Dr. Kara Holloway (School of Medicine): k.holloway@deakin.edu.au 

Suitable for: Honours 
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Project reference: 1503 

Internet-Based Dietary Improvement Program in Post-Traumatic Stress Disorder 

Supervisor/s: Tetyana Rocks, Wolfgang Marx, Felice Jacka 

Location: Barwon Health, Geelong 

Research centre: IMPACT 

Project background: 

Post-traumatic stress disorder (PTSD) is a debilitating, prevalent, costly and highly co-morbid trauma condition. 
Current treatments of therapy and medication are necessary but often insufficient and fail to adequately 
address comorbidity and associated poor health behaviour. Lifestyle modification, including optimising diet, has 
the potential to address lifestyle factors that are likely maintaining and exacerbating PTSD symptoms. Internet-
based interventions are increasingly used for the improvement of health knowledge and subsequent behaviour 
in self-management of many mental health conditions. However, currently there is little known about the 
potential impact internet-based dietary interventions could have on PTSD symptoms. Exploring this topic could 
provide a cost-effective adjunct treatment for PTSD. 

Research question: 

The main aim of this project is to investigate the effectiveness of a diet treatment approach compared to 
psychological therapy on reduction of PTSD symptoms in Australian adults. The secondary aims are to explore 
the impact of the treatment on health literacy, dietary attitudes and dietary behaviours.  

Techniques, methods, analyses and day to day activities: 

This project will use a range of research methods, including systematic reviews, surveys, and a randomised-
controlled trial. It is expected that the student will have a background in dietetics and would like to develop 
expertise in ehealth and digital interventions.  

Contact supervisor: Dr. Tetyana Rocks (School of Medicine): tetyana.rocks@deakin.edu.au 

Suitable for: PhD 
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Rural and Regional Health 
 

Project reference: 1555 

Through My Eyes: Reducing stigma & improving support for LGBTI young people in rural 
Australia  

Supervisor/s: Susan Brumby, Alison Kennedy 

Location: Western District Health Service, Hamilton 

Research centre: NCFH 

Project background: 

Young LGBTI people in rural areas frequently experience stigma (Leonard and Metcalf, 2014). This compounds 
notable challenges unique to the rural environment — for example, reduced internet access, reduced 
anonymity, conservative attitudes, a heightened sense of feeling unsafe, limited or no access to LGBTI peers and 
lack of appropriate support and services—leading to social exclusion and an avoidance of seeking support, and 
contributing to the heightened risk of drug use, poor mental health, self harm, suicidal ideation, suicide attempts 
and suicide identified among young LGBTI people in rural areas (Hillier et al., 2010).  

Research question: 
Through my eyes aims to: 
1. Provide a platform for young rural LGBTI people to share stories of support seeking barriers, including stigma 
and inaccessibility (Phase 1). 
2. Develop, deliver and evaluate a training workshop for rural health professionals (HPs) (including use of the 
digital stories from Phase 1) to address the barriers to support seeking identified through the young people’s 
storytelling (Phase 2). 

Techniques, methods, analyses and day to day activities: 
- Coordinate a digital storytelling (DST) workshop 
- Evaluate changes in stigma, help-seeking and social connectedness as outcome of DST (pre/post surveys & 6-
month follow-up interviews) 

- Develop & deliver a training workshop for HPs 
- Evaluate changes in stigma, knowledge, skills, attitudes and willingness to work with young LGBTI people using 
a wait-list control group (pre/post and 6-month follow-up surveys) 
- Quantitative and qualitative evaluation 

Contact supervisor: Prof. Susan Brumby (School of Medicine): susan.brumby@wdhs.net 

Suitable for: PhD 
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Project reference: 1554 

Agrichemical exposure and its effect on the mental health of farmers 

Supervisor/s: Susan Brumby, Jacquie Cotton, Alison Kennedy 

Location: Western District Health Service, Hamilton 

Research centre: NCFH 

Project background: 

Australian farmers/agricultural workers are exposed to a wide variety of pesticides, including Organophosphate 
(OP) insecticides. Acute poisonings are reported due to the inhibition of Cholinesterase (ChE). Whilst acute 
poisonings are less common in Australia, little is known about low level chronic exposures. Previous research 
suggests links between ChE inhibition susceptibility to stress and increased levels of neuropsychiatric, anxiety-
and depression-like behaviour.  

Australian farmers are at greater risk of suicide than the general population. Some research has explored the 
cultural/contextual factors underlying this increased risk. There has also been some research linking 
psychological functioning, depression and neurobehavioural problems with pesticide and/or insecticide 
exposure. However, there is a lack of research exploring the underlying mechanisms contributing to this in the 
farming population. 

Research question: 

This research aims to explore links and improve understanding of mechanisms linking chronic low-level 
agrichemical exposure and adverse mental health outcomes for farmers and agricultural workers engaged in 
crop and livestock operations in Western Victoria with self-reported agrichemical use. 

Techniques, methods, analyses and day to day activities: 

Participants will complete either the K10 (existing data on psychological distress) or the Depression, Anxiety and 
Stress Scale (DASS 21). Measurement of blood cholinesterase will be conducted using fingerprick. 
Comprehensive self-reporting of periodical agrichemical usage will also be collected. Qualitative interviews will 
be undertaken with a sample of farmers to further understand the relationship between exposure and mental 
wellbeing.  

Contact supervisor: Prof. Susan Brumby (School of Medicine): susan.brumby@wdhs.net 

Suitable for: PhD 

Other considerations:  

This project involves the handling of human blood and bodily substances, any student undertaking this project 
will be advised by the Principal Investigator to review your vaccination history and immune status. 

This project is subject to final approvals. 
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Project reference: 1553 

Comparing outcomes of bariatric surgery for public and private patients in rural Victoria  

Supervisor/s: Susan Brumby, Jodie Nelson 

Location: Western District Health Service, Hamilton 

Research centre: NCFH 

Project background: 

In the regional/rural setting patients access bariatric surgery either as a private or public patient in a Public 
Hospital.    Through the private pathway they can fund this surgery through their superannuation, private health 
insurance or through their personal funds. 

Patients in the ‘Private’ Pathway have a shorter turnaround from their initial referral to their date of surgery (8 
months) in comparison to those who travel through the public pathway (2-3 years).  

Little is known about the variation in outcomes for patients following these two distinct pathways. 

Research question: 

This research will focus on the outcomes of the comparative pathways between private and public patients. 
The term â€˜outcome’ takes into account client perceived Quality of Life, percentage of Excess Weight Loss, 
reduction in the dosage or need for medications, and reversal of comorbidities. 

Techniques, methods, analyses and day to day activities: 

The study will examine retrospective data and collect new data in the form of a post-operative questionnaire 
and some in-depth interviews. Investigation will include the difference in waiting periods between the 2 cohorts, 
demographics, level of education, co-morbidities, anthropometrics, number of appointments and education 
received by the health service pre surgery. Pre surgery data will have already been collected by previous 
Honours student. 

Contact supervisor: Prof. Susan Brumby (School of Medicine): susan.brumby@wdhs.net 

Suitable for: Honours 

Other considerations:  

This project is subject to final approvals. 
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Project reference: 1551 

An investigation of behavioural indicators of suicide stigma reduction  

Supervisor/s: Alison Kennedy, Susan Brumby 

Location: Western District Health Service, Hamilton 

Research centre: NCFH 

Project background: 

Online interventions have been used to reduce stigma among members of the Australian rural community who 
have been bereaved by suicide, attempted suicide, cared for someone who attempted suicide, have had 
thoughts of suicide, or been touched by suicide in some other way. 

Intervention participants engage via a tailored digital pathway through which they experience personal stories 
from community members impacted by suicide, video messages from stigma experts and health professionals, 
written information, links to resources and opportunities to set personal goals for stigma reduction and 
wellbeing. An optional element of participation is to write a digital message conveying a personal experience or 
message of support to others participating in the intervention. 

Research question: 

This project aims to identify and understand behavioural indicators of stigma reduction contained in digital 
messages left on the Ripple Effect website, and inform future work to reduce stigma and prevent suicide in 
Australia’s rural and farming communities. 

Techniques, methods, analyses and day to day activities: 

Thematic analysis of existing qualitative data (postcard messages) from the Ripple Effect website including 
becoming familiar with the data; coding; searching for themes; reviewing, defining and naming themes; and, 
reporting on themes. 

Contact supervisor: Dr. Alison Kennedy (School of Medicine): alison.kennedy@wdhs.net 

Suitable for: MPhil 
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Project reference: 1549 

National Quadbike Spraying and Injury Surveillance Project (QuadSIS) 

Supervisor/s: Jacquie Cotton, Susan Brumby 

Location: Western District Health Service, Hamilton 

Research centre: NCFH 

Project background: 

Quadbikes are extensively used in Australia within the agriculture and forestry industries. It is estimated that 
quadbikes are responsible for an average of 16 fatalities per year and six accident and emergency presentations 
per day. Whilst quadbikes are also used for recreation such as sport, hunting and tourism, the major use in 
Australia is farming. Tasks involving the use of quadbikes that are considered â€˜high risk’ include 
transportation, weed control/spraying and mustering. The risks associated with the use of spray tanks mounted 
on the rear rack and the shifting of tank fluid are high. Quantifying the extent to which farmers and farm workers 
are undertaking this task may inform education and direct work practices when using quad bikes for this task. 

Research question: 

The objectives of this study are: 

(i) To investigate the experiences of private agrichemical applicators using quad bikes for spraying, and  
(ii) To determine the mechanisms for injury and any contributing factors associated with occupational deaths 
whilst spraying with a quad bike 

Techniques, methods, analyses and day to day activities: 

Surveying 200+ farmers/agricultural workers (self-report questionnaire). Analysing national farm injury data 
(existing) on quad bike spraying related deaths & injury between 2010-2016. Conducting & analysing qualitative 
interviews (face-to-face & phone) to understand the relationship between quadbike use, spraying and farm 
injury. The student will have to travel for data collection and analysis. 

Contact supervisor: Dr. Jacquie Cotton (School of Medicine): jacquie.cotton@wdhs.net 

Suitable for: Honours 

Other considerations:  

This project is subject to final approvals. 
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