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# MIMR 
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Supervisor e-mail Project title Overview 

1 Cardio-
metabolic 

Dr Seana 
Gall 
Mr Duc Du 

seana.gall@utas.edu.au 
hongduc.du@utas.edu.au 

Can we use a brief 
screening instrument to 
measure alcohol use 
disorders in an Australian 
population? 

Alcohol use disorders account for 2.7% of the total burden of 
disease in Australia, with 50% of alcohol-related harm 
occurring in people with these disorders. Being able to identify 
people with these disorders is therefore important for both 
diagnosis but also from a research perspective to understand 
causative factors. The best way to diagnose an alcohol use 
disorder is with a psychiatric interview but these are lengthy 
and costly. Some brief screening instruments have been 
developed with one being the Rapid Alcohol Problem Screener 
(RAPS4-QF – 2 versions). This short instrument has been 
shown to be valid in the USA but its performance outside of the 
USA and in population-based rather than clinical populations is 
unknown.  
This project will use data from the Childhood Determinants of 
Adult Health Study to examine the validity of the RAPS4-QF in 
terms of its association with socio-demographics, alcohol 
consumption, alcohol use disorders, health-related quality of 
life (HRQoL) and other mental health issues (e.g. depression 
and/or anxiety).  
During this project you will learn skills in: (1) conducting 
reviews of the literature and (2) analysing epidemiological data. 
You will contribute to the preparation of a manuscript for 
submission to a peer reviewed journal. 
 

2 Cardio-
metabolic 

Dr Seana 
Gall 

seana.gall@utas.edu.au 
 

Is childhood school 
engagement associated with 

Childhood school engagement is associated with attaining 
higher levels of education and better jobs in adulthood. There is 

http://menzies.utas.edu.au/research/themes
mailto:seana.gall@utas.edu.au
mailto:hongduc.du@utas.edu.au
mailto:seana.gall@utas.edu.au


health behaviours in 
adulthood? 
 

also some evidence that it is also associated with better health 
behaviours in children and adolescents. However, it is unclear 
whether the positive effects of school engagement on health 
behaviours continue into adulthood. 
This project will use data from the Childhood Determinants of 
Adult Health (CDAH) study to examine this question. The 
CDAH study began in 1985 with 8,498 school children aged 7 
to 15 years around Australia. We have data on children’s school 
engagement as well as a range of health behaviours measured in 
adulthood at ages 26-36 years and 31-41 years such as 
smoking, physical activity and diet. We will undertake analyses 
to see if childhood school engagement predicts these health 
behaviours in adulthood using statistical modelling. 
During this project you will learn skills in: (1) conducting 
reviews of the literature and (2) analysing epidemiological data. 
You will contribute to the preparation of a manuscript for 
submission to a peer reviewed journal 

3 Musculoskelet
al 

Dr Benny 
Eathakkattu  

Benny.EathakkattuAntony@utas
.edu.au 
 

Association Between 
Central Osteophytes and 
Symptoms, Cartilage and 
Subchondral Bone 
Pathologies on Knee MR 
Imaging 

MRI is ideal for the measurement of central osteophytes. MRI 
is more sensitive and than radiographs for detection of central 
osteophytes because the curved articular surface obscure central 
osteophytes. Moreover, central osteophytes can be mistaken for 
free intra-articular bodies in radiographs. Central osteophytes 
are usually not visible on inspection of the articular surface at 
arthroscopy. 
OBJECTIVE: The objective of this study will be to describe the 
prevalence of central osteophytes in a population based sample 
and a convenient sample of knee OA patients. The relationship 
of central osteophytes to knee symptoms, superficial articular 
cartilage, compartment specific cartilage defects, marginal 
osteophytes, bone marrow lesions, and meniscal pathologies 
will be explored.  We will describe the association between 
environmental (physical activity) and systemic (inflammatory 
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markers) factors and central osteophytes. 
4 Musculoskelet

al 
Dr Dawn 
Aitkin 

Dawn.Aitken@utas.edu.au 
 

Improving the non-drug 
management of 
osteoarthritis with an 
emphasis on the role of 
exercise 

Osteoarthritis is a highly prevalent, painful, disabling, and 
costly condition that affects over 2.2 million Australians. It is 
the main reason for joint replacement surgery. Conservative 
(non-surgical) management is recommended for the treatment 
of osteoarthritis at all disease stages. The core treatments 
include patient education and self-management, exercise and 
weight loss support. Access to joint replacement is 
recommended when, and only when, conservative management 
no longer provides adequate pain relief or maintenance of 
function. Despite this, in Australia referral to a surgeon is five 
times more common than referral to a physiotherapist or 
dietician (someone that can help with weight loss). This project 
will involve a synthesis of the literature to gain a better 
understanding about why conservative management of 
osteoarthritis is so poor. There is an opportunity to perform a 
systematic review in this area, which will inform strategies to 
improve the care of osteoarthritis patients. 

5 Musculoskelet
al 

Dr Dawn 
Aitkin 

Dawn.Aitken@utas.edu.au 
 

How do fat and muscle 
interact to influence the risk 
of osteoarthritis 
development and 
progression? 

Osteoarthritis is a highly prevalent, painful, disabling, and 
costly condition that affects over 2.2 million Australians. 
Obesity is one of the most important risk factors for 
osteoarthritis. Other risk factors include low muscle mass 
(sarcopenia) and low muscle strength (dynapenia). The 
combination of obesity with low muscle mass and strength is 
termed sarcopenic obesity and dynapenic obesity, respectively. 
This project will examine whether obesity combined with low 
muscle mass or low muscle strength (sarcopenic obesity/ 
dynapenic obesity) are associated with a greater risk of 
osteoarthritis development and progression, compared to 
obesity alone. It will use data from a 10-year Tasmanian cohort 
study that has measures on obesity, muscle and osteoarthritis 
outcomes at multiple time points over 10 years. 

mailto:Dawn.Aitken@utas.edu.au
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6 Neuro Dr Owen 
Marshall 

Owen.marshall@utas.edu.au 
 

Investigating the role of 
Notch signalling in learning 
and memory 

Notch signalling has been implicated in long-term memory 
formation, but its potential roles are controversial.  This project 
will use confocal microscopy to identify neurons with active 
Notch signalling within the mushroom body (the seat of 
memory and learning) of the fruit fly Drosophila melanogaster.  
If time permits, we will also use the Targeted DamID technique 
and next-generation sequencing to discover the downstream 
target genes of Notch signalling in these neurons. 

7 Cancer, 
Genetics and 
Immunology 

Dr Andy 
Flies 
Prof Greg 
Woods 
Dr Bruce 
Lyons 

Andy.flies@utas.edu.au 
 

Testing Tasmanian devil 
serum for inhibitory 
proteins 

The Tasmanian devil facial tumour (DFT) disease has been the 
primary driver for an 85% decline in wild devils. Recently a 
second type of transmissible tumour was discovered in wild 
devils and this second devil facial tumour (DFT2) thus far has 
proven to be 100% fatal1. These two transmissible tumours 
offer a unique opportunity to learn how tumours avoid being 
killed by the immune system, and the knowledge we acquire 
from studying these transmissible tumours could have help us 
to understand cancer and transplant rejection in other species. 
In humans, the PD-L1 molecules delivers an inhibitory signal to 
immune cells that could otherwise kill tumour cells. 
Futhermore, levels of PD-L1 in serum from human patients has 
been correlated with poor prognosis. We have recently 
discovered that DFT1 and DFT2 cells upregulate PD-L1 in 
response to inflammatory cytokines. Our goal here is to develop 
and enzyme-linked immunosorbent assay (ELISA) to quantify 
PD-L1 in Tasmanian devil serum.  
Aims: 
1. Develop and optimise an ELISA for quantifying Tasmanian 
devil PD-L1 
2. Quantify PD-L1 in archived Tasmanian devil serum samples. 
 
Methods: For aim 1 we will use existing monoclonal antibodies 
and recombinant proteins to determine optimal ELISA 
conditions. For aim 2, we will use the newly developed ELISA 
to quantify PD-L1 in devil serum and determine if PD-L1 is 
associated with disease status. 
Key techniques: enzyme-linked immunosorbent assay (ELISA), 
analysis of receptor-ligand interactions. 

mailto:Owen.marshall@utas.edu.au
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8 Cancer, 
Genetics and 
Immunology 

Dr Andy 
Flies 
Prof Greg 
Woods 
Dr Bruce 
Lyons 

Andy.flies@utas.edu.au 
 

Assessing the role of 
cytokines in the devil facial 
tumour disease 

The Tasmanian devil facial tumour (DFT) disease has been the 
primary driver for an 85% decline in wild devils. Recently a 
second type of transmissible tumour was discovered in wild 
devils and this second devil facial tumour (DFT2) thus far has 
proven to be 100% fatal. These two transmissible tumours offer 
a unique opportunity to learn how tumours avoid being killed 
by the immune system, and the knowledge we acquire from 
studying these transmissible tumours could have help us to 
understand cancer and transplant rejection in other species. 
Efforts to develop a DFT vaccine have made steady progress, 
but have been hampered by the limited tools available for 
studying the devil immune system. The goals of this project 
will be to use cutting-edge molecular biology techniques to 
develop new proteins (i.e. cytokines and cytokine receptors) for 
studying and manipulating the devil immune system. 
Aims: 
1. Develop expression vectors for cytokine receptors. 
2. Determine if fluorescently-labelled cytokines can be 
used to map cytokine receptor expression.  
 
Methods: For aim 1 we will use PCR to amplify the genes that 
code for key devil cytokine receptors. These genes will then be 
inserted into plasmid DNA expression vectors. The plasmid 
DNA is then transformed into bacteria to make copies of the 
plasmid DNA, and then the plasmids DNA is purified, 
sequenced, and transfected into mammalian cells for protein 
production. For aim 2 we will use fluorescently-labelled 
cytokines that we have already developed to test for binding to 
the newly developed recombinant cytokine receptors. After 
confirmation of these methods, we will use the fluorescently-
labelled cytokines to quantify cytokine receptor expression of 
DFT cells and devil immune cells. 
 
Key techniques: polymerase chain reaction (PCR), overlap-
extension PCR, DNA purification, plasmid DNA construction, 
Gibson assembly cloning, bacterial transformation, DNA 
sequencing, cell culture, mammalian cell transfection, analysis 
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of receptor-ligand interactions. 
9 Cancer, 

Genetics and 
Immunology 

Dr Andy 
Flies 
Prof Greg 
Woods 
Dr Bruce 
Lyons 

Andy.flies@utas.edu.au 
 

Mapping trans-endocytosis 
of immunomodulatory 
proteins: It makes pretty 
pictures and is easier than it 
sounds. 

We have recently developed a system to track 
immunomodulatory proteins that can be transferred among cells 
through processes called trans-endocytosis and trogocytosis1–3. 
Trans-endocytosis is where a protein on a cell  (i.e. cell A) 
strips a protein off of a different cell (cell B) and brings the 
protein into cell B. Trogocytosis is where cell A strips the 
protein from cell B, and then the protein can be detected on the 
surface of cell B. Understanding these processes can shed light 
on how the immune system is regulated, particularly for anti-
cancer immunity. The goals of this project are to use cutting-
edge molecular biology techniques to map trans-endocytosis 
and trogocytosis of key immunomodulatory proteins. Our 
primary focus is on the Tasmanian devil immune system, but 
we also will apply the techniques to the human immune system. 
Our initial focus will be on the CTLA-4 protein and its ligands 
CD80 and CD86, but the project is readily adaptable to other 
key immunomodulatory proteins. 
Aims: 

1. Develop expression vectors to make devil proteins that 
can be used to assess receptor-ligand interactions and 
protein trafficking. 

2. Characterise protein trafficking among cells.  
 
Methods: For aim 1 we will use PCR to amplify the genes that 
code for key immunomodulatory proteins, and we will modify 
existing vectors to produce truncated cytoplasmic domains. 
These genes will then be inserted into plasmid DNA expression 
vectors. The expression vectors will then be used to make cell 
lines in the lab that use fluorescent proteins to monitor protein 
trafficking among cells (Fig 1). 
Key techniques: polymerase chain reaction (PCR), overlap-
extension PCR, DNA purification, plasmid DNA construction, 
Gibson assembly cloning, bacterial transformation, DNA 
sequencing, cell culture, mammalian cell transfection, analysis 
of receptor-ligand interactions. 
Recommended reading: 

mailto:Andy.flies@utas.edu.au


Fig. 1. Trans-endocytosis of CD86-GFP by cells expressing CTLA-
4-RFP. Figure S4 from Qureshi et al. 2011 shows that CD86-GFP 
(green) is rapidly transferred to cells that express CTLA-4-RFP (red) 
(Qureshi et al. 2011). 

1. Qureshi, O. S. et al. Trans-endocytosis of CD80 and 
CD86: a molecular basis for the cell-extrinsic function of 
CTLA-4. Science (80-. ). 332, 600–3 (2011). 

2. Qureshi, O. S. et al. Constitutive clathrin-mediated 
endocytosis of CTLA-4 persists during T cell activation. 
J. Biol. Chem. 287, 9429–9440 (2012). 

3. Briggs, Z. CD28 costimulation in T cells: requirements, 
outcomes and regulation. (2014). 

 
 

 Environmental 
Health 

Fay 
Johnston, 
Shannon 
Melody 
 

Fay.Johnston@utas.edu.au Early childhood health 
impacts of the Hazlewood 
coal mine fire 

A fire in the Hazlewood coal mine blanketed Morwell and 
the surrounding area in brown coal smoke and ash for six 
weeks in February and March 2014. In response to 
community concerns about long-term health effects, the 
Victorian Department of Health and Human Services 
commissioned the Hazelwood Health Study. This UROP 
project will contribute to the early childhood component of 
this study by exploring associations between levels of 
primary care attendance and how much smoke a child (or, 
if they were not yet born, their mother) was exposed to. 
This will help build an understanding of the impact of 
smoke exposure on early childhood health and 
development. The student should have a solid grounding in 
statistical modelling. 

 
 Environmental Fay Amanda.Wheeler@utas.edu.au  How much smoke were A fire in the Hazlewood coal mine blanketed Morwell and 
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Health Johnston, 
Amanda 
Wheeler, 
Penny 
Jones 
 

 people exposed to during 
the Hazlewood coal mine 
fire of 2014? Using dust as a 
novel proxy for pollution 
exposure 

the surrounding area in brown coal smoke and ash for six 
weeks in February and March 2014. An important part of 
understanding the health impacts of the mine fire is 
understanding how much smoke individuals were exposed to 
over the six-week period. Given the size and daily 
movement of the plume, and the degree to which we move 
about from day to day, this is a complex challenge. This 
UROP project will test a novel means of addressing this 
problem: estimating smoke exposure by analysing the 
composition of ceiling and indoor vacuum dust for chemical 
‘tracers’ of the coal mine fire. The student will work with 
researchers to compare the previously analysed chemical 
composition of dust from homes across Morwell and 
surrounding areas, and evaluate the potential of this 
technique to provide an effective and robust ‘proxy’ for 
smoke exposure.          

 
 Environmental 

Health 
Fay 
Johnston, 
Penny 
Jones 

Penelope.Jones@utas.edu.au Are fungi a major 
contributor to asthma and 
allergies in Tasmania?   

 

Fungi are well-known as a major trigger for allergies and 
asthma, yet across Australia a paucity of fungi-based studies 
means that we have very little understanding about their 
contribution to asthma and allergy symptoms at a population 
scale: in particular, how they compare to and/or interact with 
pollen and smoke as asthma and allergy triggers. This UROP 
project will provide the first systematic analysis of the 
contribution of fungal spores to asthma and allergies by: 
1) Counting the number of allergenic fungal spores on 

daily microscope slides (previously collected for pollen 
analysis by the ‘AirRater’ project); and 

2) Building a model that tests associations between fungal 
spore abundance and asthma and allergy symptoms 
reported by users of the ‘AirRater’ app.  

This will provide an important platform for understanding 
the role of fungi in asthma and allergies in Tasmania, and 
the degree to which they should be prioritised in both 
clinical and  public health settings.  
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