Tasmanian School of Medicine Honours Program:
Honours Projects available in 2021

Honours Courses Overview
The Honours course provides students with the opportunity to undertake further training in research in
biomedical sciences, clinical sciences, health services and population health. This is a one-year long
program of advanced study that includes the development of skills in understanding scientific literature
in biomedical and health fields, as well as the student’s aptitude in scientific writing and presentation.
The critical element of the Honours year across all programs is the focus on students undertaking a major
research project, which involves learning research skills, conducting research in a relevant biomedical or
health area and completing a thesis detailing and discussing their findings.
The Honours year in the Tasmanian School of Medicine, Menzies Research Institute or Wicking Centre is
available to UTAS students who have completed an undergraduate degree in the BSc, BMedRes,
BBiotech, BBiotechMedRes (or similar) or three years of the MBBS program. Students from other
institutions can also apply to do the program where they have completed similar degrees.

Course Objectives
Students will undertake a supervised research project with an emphasis on advanced disciplinary
knowledge, the use of a specialised laboratory, fieldwork and/or statistical techniques relevant to their
chosen research area, planning and conducting a scientific investigation and effective communication of
research findings. Students will also gain experience in scientific writing and oral presentations. By the
completion of the program, students should be able to write a scientific report to a standard acceptable
for submission to a peer-reviewed journal and deliverable at a relevant conference or scientific meeting.

Research areas
Students can undertake projects, depending on their interest and academic background, in a broad
range of areas including but not limited to:
•
•
•
•
•

Anatomy
Biochemistry
Clinical trials
Genetics
Medical education

•
•
•
•
•

Microbiology
Neuroscience
Pathological sciences
Population and public health
Physiology

This booklet contains an outline of available projects for 2021. If you cannot find a suitable project in
here or have a desire to undertake a project in a certain area or with a certain researcher, it is worthwhile
contacting that researcher to discuss your interest. Often more projects are available but have not been
listed.

Scholarships
There are a number of scholarships available to students undertaking research Honours in the College
of Health and Medicine. These are administered by the Scholarships Office. Further information on the
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availability, eligibility, closing dates and how to apply is provided at the Scholarships and Bursaries
website.
Many of the scholarships are made possible by generous donations from Tasmanian businesses and
individuals. Scholarships recipients may be encouraged to engage with the donors throughout the period
of support.

Your Application to do Honours
Students should have completed a Bachelor of Medical Research (53E or M3M) from the University of
Tasmania, or an equivalent qualification (AQF 7, or above) from this or another institution and applicants
would normally be expected to obtain at least a credit average in their third year units of study.
Applicants should note that meeting minimum entrance requirements does not guarantee entry to the
Honours program as places in the course are dependent on availability of research facilities and capacity
and staff resources.
It is a good idea before you apply for entry to the Honours program that you identify a project that
appeals to you and to discuss the project and its availability with the project supervisor. If you require
assistance with identifying a supervisor, please contact the Honours coordinator.
All students apply online via eApplications (https://www.utas.edu.au/admissions) and are asked to
complete the Honours Expression of Interest (EOI) form (available upon request from
SOM.Honours@utas.edu.au).
MBBS students should have completed at least three years of 100% load in M3N, or similar approved
course interstate; with credit average, or equivalent. Current UTAS MBBS students require approval
from the Academic Lead of the MBBS program (Associate Professor Jennifer Presser) to take a leave of
absence from their medical studies and enrol in an Honours course.

Student Expectations
The course extends from February (semester 1 commencing students) to late October or July (semester
2 commencing students) to April the following year.
Attendance requirements will be dictated by the nature of the research. However, there is an
expectation that the time required to successfully complete the Honours year is a minimum of 40 hours
per week, equivalent to a standard full-time working week.

Covid19 information
All project supervisors have been advised that they must have a contingency plan in place before
accepting a student that will allow them to support their students’ Honours study should students have
restricted access to university campuses or institutes at any time during their study.
Students must also comply with all COVID-Safety Laboratory Plans and if unsure of requirements must
seek advice prior to undertaking work.
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Contact information
Course Coordinators

Dr Louise Roddam:
(Tasmanian School of Medicine)

Louise.Roddam@utas.edu.au
Telephone: (03) 6226 4889

Dr Fiona Stennard
(BMedSci and International)

Fiona.Stennard@utas.edu.au
Telephone: (03) 6226 4673

Additional Contacts

Professor Anna King
(Wicking Centre)

A.E.King@utas.edu.au
Telephone: (03) 6226 4817

Professor Graeme Zosky
(Menzies Institute for Medical Research)

Graeme.Zosky@utas.edu.au
Telephone: (03) 6226 4614

Dr Kathryn Ogden:
(Launceston)

Kathryn.Ogden@utas.edu.au
Telephone: (03) 6324 5043

Associate Professor Jennifer Presser
(Tasmanian School of Medicine)

Jennifer.Presser@utas.edu.au
Telephone: (03) 6226 4237
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Project Outlines
Antibiotic resistance in Pseudomonas aeruginosa
Supervisor: Mark Ambrose
Project description: Pseudomonas aeruginosa causes severe infections in people with cystic fibrosis and
weakened immune systems. Treating infections caused by this organism using currently available
antipseudomonal drugs is often complicated by its ability to accumulate resistance mutations during treatment.
Furthermore, the mechanism(s) responsible for generating and fixing antibiotic resistance mutations in this
organism are still poorly understood, thereby limiting the design of more effective targeted therapies. In this
context, work in this laboratory demonstrated that stationary phase cells of P. aeruginosa undergoing selection
accumulated antibiotic resistance mutations via a SOS-type DNA polymerase IV (DinB)-dependent mutation
generation pathway. Moreover, recent studies show that the overall expression of the DinB-dependent pathway
is modulated by a broad “stress response regulon” of this organism. In this project, the regulation of antibiotic
resistance mutations in P. aeruginosa will be further characterised using specific gene-knockout strains, together
with gene expression and proteomic approaches.
Key techniques: Mutation detection assays, RT-PCR, gene cloning and expression, and proteomics.
Location: Medical Sciences Precinct

Contact: Mark.Ambrose@utas.edu.au

Association between central and peripheral osteophytes and symptoms, cartilage and subchondral bone
pathologies on knee MRI in young adults
Supervisors: Dr Benny Antony, Prof Changhai Ding
Background: Marginal osteophytes (those found at the margin of the articular cartilage) are almost always present
in patients with osteoarthritis (OA) and have been shown to be associated with symptoms and other structural
pathologies. However, the role of central osteophytes (those surrounded by articular cartilage on all sides) is rarely
explored in OA.
MRI is ideal for the measurement of central osteophytes. MRI is more sensitive 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.
Objectives: To describe the prevalence of central and peripheral osteophytes in a population based sample of
young adults. 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 markers) factors and central osteophytes.
Analyses: The prevalence of central osteophytes in the knee will be evaluated. Association of central osteophytes
with age, sex, BMI, Knee WOMAC pain, dysfunction, and other MRI pathologies and its change over 5 years will
be evaluated.
Key techniques: Data collection for the project is now completed. Participants broadly representative of the
Australian young adult population were selected from the CDAH Knee Cartilage study. Central Osteophytes was
assessed on T1-weighted fat saturated and proton-density fat-saturated images at tibial, femoral and patellar
regions. Central osteophytes was graded using the following scale: grade 0, none; grade 1, small (<50% of cartilage
thickness); grade 2, moderate (50–100% of cartilage thickness); and grade 3, large (>100% of cartilage thickness).
Articular cartilage defects, marginal osteophytes, meniscal tears, and bone marrow lesions were assessed by MRI.
Knee symptoms were assessed by WOMAC scale.
Location: Medical Sciences Precinct
Contact: Benny.EathakkattuAntony@utas.edu.au
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Leptin as a modulator of neurodegenerative processes in amyotrophic lateral sclerosis and frontotemporal
dementia
Supervisors: Rachel Atkinson, Anna King
Project description: There is growing interest in the role of lifestyle factors in modifying the onset of
neurodegenerative disorders such as amyotrophic lateral sclerosis (ALS) and frontotemporal dementia (FTD).
These two diseases demonstrate considerable overlap in terms of genetic and pathological features. While the
cause of these diseases are incompletely understood, studies have shown that ALS develops as a result of multiple
factors, including metabolic alterations. Epidemiological studies suggest obesity confers a survival advantage in
ALS and diets rich in saturated fat and sugar can be an effective therapy to slow the progression of the disease
and prolong life for patients with ALS. In contrast, people living with FTD have hyperphagia and have a preference
for sweet food, often leading to obesity. Obesity affects a hormone called leptin, and clinical studies support the
concept that this hormone is strongly related with ALS risk, while its role in FTD is currently unclear. A better
understanding of the effect of leptin in both diseases could provide valuable insight for us to determine targets
for therapeutic intervention. This project will use primary cell cultures from a novel genetic model of ALS and FTD
to determine whether treatment of leptin has a beneficial effect in modifying neurodegeneration. Cells will be
processed to explore changes to cortical and motor neuron leptin receptors and leptin pathways via mRNA and
protein analysis.
Key techniques used: Primary cell culture, Molecular Biology including Western blotting, quantitative real time
PCR, statistical analysis
Location: Medical Sciences Precinct

Contacts: Rachel.Atkinson@utas.edu.au, A.E.King@utas.edu.au

How does one gene dramatically increase your risk of Alzheimer’s disease?
Supervisor: Jack Rivers Auty
Project description: Alzheimer’s disease is a terrible condition that robs you of your memories, your personality,
your language, your health and eventually your life. It effects over 26 million people worldwide, yet we only have
a partial understanding of what is causing Alzheimer’s disease, and because of this, we have no disease modifying
treatments. The leading hypothesis of the cause of Alzheimer’s disease is a disruption in the production and
clearance of amyloid protein peptides. These peptides aggregate to form oligomers and fibrils which disrupt
numerous processes in the brain. However, other proteins are known to be involved in Alzheimer’s disease
including one named apolipoprotein E (ApoE). At the age of 85 you have an estimated 14% chance of having
Alzheimer’s disease, unless you have the ApoE4/ApoE4 genotype, then the risk grows to 68%. How the ApoE4
protein contributes to Alzheimer’s disease is unknown, but Dr. Auty and his collaborators have recently
established that, like amyloid, ApoE4 forms fibrils and that these fibrils activate immune cells inducing
inflammation. Inflammation in the brain is a damaging process and has been linked to Alzheimer’s disease as well
as many other neuropathologies. This project will research how does ApoE4 induce inflammation and is an
inflamed brain the key link between ApoE4 and Alzheimer’s disease.
COVID-19 plan: In the event of issues with lab access, this project will investigate a clinical dataset of Alzheimer’s
disease progression investigating interactions between anti-inflammatories, inflammatory disease, ApoE
genotype and Alzheimer’s disease progression.
Key techniques: Cell culture, IPSC stem cells, western blots, live cell microscopy, and enzyme-linked
immunosorbent assay (ELISA).
Location: Medical Sciences Precinct

Contact: Jack.Auty@utas.edu.au, www.jackauty.com
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Are microplastics making us sick?
Supervisor: Jack Rivers Auty
Project description: Plastics are inexpensive, durable, lightweight, versatile material composed of long
hydrocarbon chains. These properties have led to wide spread use of plastics particularly in single use packaging.
Unfortunately, this has caused a global plastic pollution problem with between 5 and 13 million tonnes of plastic
entering our oceans annually. Microplastics are particles of submillimetre plastic. Microplastics have particular
biological importance as they can enter and sequester in organs and can be taken up by individual cells, where
they are having, as yet, unknown consequences on human health. Primary microplastics are manufactured in the
micron scale such as microfiber clothing, while secondary microplastics are macroplastics that are broken down
into micron scale plastics through exposure to U.V. light, erosion and digestive fragmentation. Humans are
exposed to microplastics daily, they are found in water bottles, tea bags, sea salt or released into the air we
breathe as we take off our synthetic clothes; however, the health consequences of this exposure are unknown.
Dr. Auty has found that microplastics are potent activators of inflammation particularly during lung exposure.
Lung inflammation has been shown to leave the sufferer vulnerable to infection, therefore, this project with
investigate how microplastic induce inflammation is altering our ability to fight off infection.
COVID-19 Plan: In the event of issues with lab access, this project will shift to data analysis methods. Currently,
the levels of microplastics in the atmosphere and oceans is poorly quantified. Using statistical and computer
modelling methods, we will combine datasets from around the world to build global estimates of microplastic
levels in our environment.
Key techniques: Cell culture, IPSC stem cells, western blots, live cell microscopy, and enzyme-linked
immunosorbent assay (ELISA).
Location: Medical Sciences Precinct

Contact: Jack.Auty@utas.edu.au, www.jackauty.com

Genetic causes of childhood blindness in Myanmar
Supervisors: Prof Kathryn Burdon, Dr Bennet McComish, Dr Johanna Jones
Project description: Our research group aims to identify the genetic causes of blinding eye diseases with a
particular focus on childhood cataract. Through collaboration with a non-profit organization called Sight For All
we have collected samples from children with a range of inherited forms of visual impairment and blindness. This
project will focus on the genetics of childhood blindness in our cohort of children from Myanmar. You will extract
the DNA and use whole exome sequencing to screen for mutations in known genes for childhood cataract or other
types of inherited eye disease present in the cohort. You will confirm the variants in the lab using PCR and Sanger
sequencing. The aim is to determine what proportion of patients are accounted for by known genes and see how
this compares to cohorts of children of European descent. This is important for understanding the effectiveness
of genetic testing for cataract in children from different ethnic backgrounds. For children with no detected cause
of their disease, you will analyse the data further with the aim of discovering novel genetic causes for their disease,
likely in combination with a dataset of Australian children.
Key techniques used: DNA extraction, Exome sequencing, PCR and Sanger sequencing. Bioinformatics including
sequence alignment, variant calling, and a range of computational techniques for interpreting genetic data
Location: Medical Sciences Precinct

Contact: Kathryn.Burdon@utas.edu.au
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Does obesity contribute to worse outcomes following traumatic brain injury?
Supervisors: Nicole Bye, Sharn Perry, Vanni Caruso
Project description: Traumatic brain injury (TBI) causes immediate tissue damage, but also ongoing
neurodegeneration that persists for months and contributes to motor and cognitive dysfunction. There are many
pathological processes driving this continuing cell death, with neuroinflammation and impaired sensitivity to the
neuroprotective actions of insulin playing dominant roles. Interestingly, obesity causes low-grade
neuroinflammation and insulin resistance within the brain, which has led us to propose that these injury 11
mechanisms may be exacerbated following TBI in obese versus normal-weight patients, contributing to greater
neurodegeneration and worse outcomes. In this project, we will begin to test this hypothesis by comparing
pathological and functional outcomes between obese and normal-weight mice subjected to TBI. To do this, we
will initially need to identify and establish motor, behavioural and cognitive tasks that can be performed equally
well by uninjured obese and normal-weight mice. Next, we will confirm that mice have an impaired ability to
perform these tasks after being subjected to TBI using a controlled cortical impact model of unilateral focal brain
injury. We will then test our hypothesis by using these tasks to compare functional outcome between normalweight and obese mice across a two-week time course following TBI. The extent of inflammation and
neurodegeneration in the brains of these mice will then be assessed using immunohistochemistry.
Key techniques used: Mouse motor, behavioural and cognitive testing; brain tissue slicing; immunofluorescence,
microscopy and image analysis.
Location: Medical Sciences Precinct

Contact: nicole.bye@utas.edu.au

Health literacy and cardiovascular disease in Australia
Supervisors: Dr Niamh Chapman, Dr Rachel Climie
Background: Cardiovascular disease (CVD) is the leading cause of death in Australia. Risk of CVD can be attributed
to obesity, smoking, poor diet and physical inactivity. While lifestyle and risk factor management are the
cornerstone for prevention of CVD, a major challenge is triggering and maintaining behaviour change. This may
be due to inadequacies in health literacy. Health literacy is the ability to obtain, interpret and use information to
make choices related to one’s health. Previous reports have indicated that almost 50% of Australian adults do not
adequately understand general health information – a staggering statistic considering that health promotion
cannot be achieved in isolation from health literacy. The aim of this project is to determine whether Australian
adults with low health literacy are more likely to have CVD risk factors, compared to those with high health literacy
and identify if this varies between Australian states.
Research question:
1

Are Australian adults with low health literacy levels more likely to have CVD risk factors compared to those
with high health literacy?

2

Are there differences in health literacy levels and CVD risk factors by Australian state?

Key techniques used: Statistical analysis of a large nationally representative survey from the Australian Bureau
of Statistics National Health Survey.
Location: Medical Sciences Precinct

Contacts: Niamh.Chapman@utas.edu.au, rachel.climie@baker.edu.au
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Identifying knowledge needs in the multiple sclerosis community
Supervisors: Dr Suzi Claflin, and Prof Bruce Taylor
Project description: Public health aims to improve the health of communities, often using health promotion or
health education to do so. But once a health education intervention has been developed, it must be rigorously
evaluated to ensure that it meets the needs of the community.
Understanding Multiple Sclerosis (MS) is a massive open online course (MOOC) that was released in 2019. To date,
>15,000 people from 125 countries have enrolled in the course and participants have reported very high
satisfaction with the content. However, it is critical that we understand how the course can be improved to make
sure that we are addressing the needs of the community.
In this project, the student will use qualitative textual analysis to identify areas for improvement for a 6-week
online course about multiple sclerosis (MS) by exploring data collected in the course evaluation survey. The
student will also determine if identified areas for improvement differ between sectors of the MS community (eg
people living with MS, health care providers, etc).
Key techniques used: Textual analysis
Location: Medical Sciences Precinct

Contact: Suzi.Claflin@utas.edu.au

Measuring health behaviour change in the multiple sclerosis community
Supervisors: Dr Suzi Claflin and Prof Bruce Taylor
Project description: Public health aims to improve the health of communities, often using health promotion or
health education to do so. The main aim of many of these initiatives is to inspire health behaviour change among
at-risk individuals. But changing health behaviour is complicated and we still have a lot to learn about which
approaches are effective.
Understanding Multiple Sclerosis (MS) is a massive open online course (MOOC) that was released in 2019. To date,
>15,000 people from 125 countries have enrolled in the course. In this project, the student will explore the impact
of the Understanding MS MOOC on participant health behaviours. They will evaluate self-reported behaviour
change using qualitative, textual analysis and will determine if reported health behaviour change differs between
sectors of the MS community (eg people living with MS compared to health care providers).
Key techniques used: Textual analysis
Location: Medical Sciences Precinct

Contact: Suzi.Claflin@utas.edu.au

Measuring active commuting: simple travel diary versus complex questionnaire
Supervisor: A/Prof Verity Cleland
Project description: Walking and cycling for transport (active commuting) is a potentially important source of
physical activity, an important behaviour for the prevention and management of chronic disease. The
measurement of physical activity and travel behaviour is challenging, as it relies on study participants to accurately
recall their behaviours and report these reliably. Participant burden is another consideration, with more detailed
measures potentially yielding richer data but requiring more time and effort from participants. In this study, we
collected data from around 100 adults in Hobart via a simple seven-day travel diary and a more detailed sevenday recall questionnaire. The aim of this methodological project is to compare the findings from these two
measures to establish whether they correlate, which has implications for the future measurement of this
behaviour.
Key techniques used: Students with an interest in public/population health, epidemiology, health
behaviour/promotion, psychology, education, transport, planning, or sports science are encouraged to apply. You
will learn how to use the Stata statistical software package, gain a basic understanding of biostatistics, and gain
experience working with data from a competitively funded research project.
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Location: Medical Sciences Precinct

Contact: verity.cleland@utas.edu.au

Is public transport use associated with physical activity?
Supervisor: A/Prof Verity Cleland
Project description: Because of the walking needed to get to and from stops and stations, public transport use is
a potentially important source of physical activity, an important behaviour for the prevention and management
of chronic disease. Internationally, evidence from large cities suggests that public transport users are more
physically active than those who use private motor vehicles. However, this relationship is unclear in smaller
regional cities. In this study, we collected data from around 100 adults in Hobart via a simple seven-day travel
diary, a detailed seven-day recall physical activity questionnaire and accelerometers. The aim of this project is to
determine whether public transport users are more physically active than those who use private motor vehicles.
The findings will have implications for local strategies to encourage physical activity and public transport use.
Key techniques used: Students with an interest in public/population health, epidemiology, health
behaviour/promotion, psychology, education, transport, planning, or sports science are encouraged to apply. You
will learn how to use the Stata statistical software package, gain a basic understanding of biostatistics, and gain
experience working with data from a competitively funded research project.
Location: Medical Sciences Precinct

Contact: verity.cleland@utas.edu.au

Evidence synthesis: effects of work-related stress, and of workplace-based stress-management interventions on
employee’s family members
Supervisors: Dr Fiona Cocker, Dr Amanda Neil, Dr Larissa Bartlett
Project description: Conduct a systematic review of research literature addressing the flow-on effects of workrelated stress, and of work-based stress management interventions on employee’s family members
(stress/emotional contagion). Key questions include how many studies are found for both aspects of this question,
what populations and study designs were used and what effects were observed.
Key techniques: Systematic literature review, possibly meta-analysis and the opportunity to draft a manuscript
for submission to an academic journal. This project will suit students with an interest in mental health and
occupational health. Full ethics approval was obtained through the Tasmanian Social Sciences Human Research
Ethics Committee (under ethics reference number of H0017630).
Location: Medical Sciences Precinct

Contact: Fiona.Cocker@utas.edu.au

Examining the experiences and support needs of first responders’ spouses and families: a qualitative study
Supervisors: Dr Fiona Cocker, Dr Amanda Neil, Dr Larissa Bartlett
Project description: Whilst some research has identified that the first responder population experiences
interpersonal familial difficulties due to high levels of job stress, few studies have examined the effect these
uniquely stressful occupations have on those closest to them and how a deeper understanding of this impact
could inform interventions and programs to support first responder families. This research will provide insight
into some of the issues faced by this population and provide the foundation for further research focused on
meeting the support needs of first responder families.
Key techniques: Using purposeful snowball sampling and the assistance of the Department of Police Fire and
Emergency Management (DPFEM) to disseminate pertinent study information to potential participants the
student will recruit 10-15 participants. They will then:
i

conduct semi-structured, qualitative interviews with first responder spouses, committed partners or family
members to identify their lived experiences and support needs; and

ii

after concerns and needs have been identified, conduct a focus group to brainstorm how best to support
families. This project will suit students with an interest in mental health and occupational health. Full ethics
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approval was obtained through the Tasmanian Social Sciences Human Research Ethics Committee (under
ethics reference number of H0017630).
Location: Medical Sciences Precinct

Contact: Fiona.Cocker@utas.edu.au

Measuring arousal in mice during hunting
Supervisor: Dr Bill Connelly
Project description: The phase “eyes are the window to the soul” is used to mean that you can understand
someone’s thoughts by looking into their eyes. Neuroscientists have recently begun taking this phrase literally
and have been using the response of a mouse’s pupils to infer its internal state, e.g. attentiveness. Indeed, the
neural activity of a mouse appears to be hugely dependent on the size of its pupil. However, in order to gather
this data, all work has involved highly unphysiological manipulations in order to get steady video of the mouse’s
eye. We have access to a novel, one of a kind, dataset of the eyes, captured with miniature head mounded
cameras, taken while mice hunt insects. Preliminary analysis has already demonstrated that the pupil response is
the opposite of what the published literature would expect. This project will involve using computational
approaches to extract the pupil size and the mouse’s behavior from video data, and then using statistical modeling
to extract the pupil response. This project will involve learning to code, but no prior knowledge is expected.
However, familiarity with computers and knowledge of mathematical fundamentals would be an advantage.
Key techniques used: Statistical modeling, video analysis
Location: Medical Sciences Precinct

Contact: William.Connelly@utas.edu.au

Molecular drivers of prostate tumour development and metastasis
Supervisors: Prof Jo Dickinson, Assoc Prof Adele Holloway
Project description: In Tasmania, prostate cancer is now the most commonly diagnosed cancer (other than nonmelanoma skin cancer). Whilst most men survive beyond 5 years, for 30-50% men their disease returns despite
primary treatment. Furthermore, the primary treatments of surgery/radiotherapy frequently come at a significant
cost to both health services and to quality of life. Whilst gene-based therapies are now delivering significant
improvements in treatment options and outcomes for other cancers, we do not yet have a sufficient
understanding of the molecular drivers of prostate tumour development to deliver such advances for this cancer.
The Tasmanian Prostate Cancer Research Program aims to address this gap. Our team has developed a unique
bioresource comprising a large familial and sporadic clinical annotated dataset. This project will apply 'omics'
approaches to generate molecular profiles of germ-line and tumour samples to identify putative molecular
biomarkers of disease which will then be interrogated using in vitro and xenograft zebrafish models, and validated
in clinical datasets. Gaining a better understanding of the molecular basis of prostate cancer and the drivers of
tumour development and metastasis, will reveal the molecular markers needed to deliver precision medicine
based diagnosis, prognosis and treatment options for men.
Location: Medical Sciences Precinct

Contact: Joanne.Dickinson@utas.edu.au

MicROfluidic models of the central nervous system – deciphering the code of synapses cells and circuits in health
and disease
Supervisors: Professor Tracey Dickson and Dr Ruth Musgrove
Project Description: This project examines how individual cells types contribute to the function of central nervous
system networks. Recent evidence highlights the importance of cellular networks in the central nervous system
in normal functioning, and as pathways for the spread of neurodegenerative diseases. We have developed
microfluidic platforms for primary cell culture, which enable us to create cellular networks comprising molecularly
defined populations of primary neurons and glia. Using these networks, we can systematically challenge or
perturb cellular physiology to determine how differential vulnerability and network configuration impacts
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neuron/glia and axon/glia signalling, under normal physiological conditions and in response to stress. The
segregation of the different cell populations within the microfluidic devices enables us to both mimic the circuitry
of the CNS whilst also dissecting out the differential roles of neuronal and glial subpopulations. This honours
project will involve creating these cellular networks using our microfluidc devices and performing functional
assays and fluorescence microscopy to determine how celluar stress can cause physiological changes at the level
of the synapse, the cell and the circuitry.
Key techniques used: Use of custom made microfluidic platforms for primary neurons and glial cultures, toxininduced models of neurodegeneration, plasmid transfection, live cell imaging, immunocytochemistry and
confocal microscopy
Location: Medical Sciences Precinct

Contact: tracey.dickson@utas.edu.au

The impact of the understanding dementia MOOC: attitudes to dementia
Supervisor: Dr Kathleen Doherty
Improving understanding and awareness of dementia is central to reducing stigma and improving care for people
living with dementia. We wish to determine the attitudes towards dementia of people who undertake the
Understanding Dementia MOOC and examine whether this is related to knowledge of dementia, experience or
demographic characteristics. Further, we wish to determine if participating in the UDMOOC changes attitudes of
participants toward dementia. This mixed methods project will include selection of appropriate survey
instruments, survey of MOOC participants and statistical and thematic analysis of responses. This work will help
elucidate ways to change attitudes to dementia in order that stigma can be reduced.
Contact: Kathleen.Doherty@utas.edu.au

The impact of the understanding dementia MOOC: changing behaviours
Supervisor: Dr Kathleen Doherty
The impact of an educational intervention can be measured at multiple levels, ultimately for the Understanding
Dementia Massive Open Online Course, the most important impact relates to improving the lives of people living
with dementia. Participants in the UDMOOC often report that they implement changes in their behaviour when
working or caring for people with dementia as a result of completing the course. This project will explore these
behaviour changes and compare and contrast the types of changes implemented by those who work with people
with dementia compared to those who are family carers. This project will use large datasets of participant
response data, structural topic modelling and thematic analysis and framework analysis to explore these issues.
Contact: Kathleen.Doherty@utas.edu.au

Dementia literacy research
Supervisor: Dr Kathleen Doherty, Prof Fran McInerney
Health literacy has been defined as “the skills, knowledge, motivation and capacity of a person to access,
understand, appraise and apply information to make effective decisions about health and health care and take
appropriate action” (Australian Commission on Safety and Quality in Health Care, 2014). Dementia literacy is a
relatively new term and its definition might specifically include the ability to recognise and understand the causes
of dementia, sources and utility of information about dementia, knowledge of and access to professional help,
and the capacity to take appropriate decisions and actions. The health literacy environment can be seen as “the
infrastructure, policies, processes, materials, people and relationships that make up the health system and have
an impact on the way that people access, understand, appraise and apply health-related information and services”
(ACSQHC, 2014).
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Important research questions include:
• With respect to dementia literacy: how do current understandings of health literacy resonate in Dementia?
• Do experts and consumers think differently about what dementia literacy means?
• What are the infrastructure, policies, processes, materials, people and relationships that should inform
dementia literacy models? Does this differ from other models of health literacy? What are the barriers to
consumer access to these?
Location: Medical Sciences Precinct

Contact: Kathleen.Doherty@utas.edu.au, Fran.Mcinerney@utas.edu.au

Muscular fitness and health-related quality of life
Supervisors: Dr Brooklyn Fraser, Dr Costan Magnussen
Project description: Muscular fitness is associated with a range of health outcomes, including mortality,
cardiometabolic diseases, mental health, and bone health. However, less is known regarding the association
between muscular fitness and health-related quality of life. Previous research in this area has identified the
positive association between muscular fitness and health-related quality of life in children and adults separately.
However, it is currently unclear if muscular fitness in childhood is an independent predictor of health-related
quality of life in adulthood.
Using data from the Childhood Determinants of Adult Health Study, the aim of this project would be to explore
the association between muscular fitness measured in childhood and across the life course and health-related
quality of life and its individual domains in mid-adulthood.
Key techniques used: This project will provide the opportunity for the student to explore different statistical
analytic techniques to explore longitudinal data. We are seeking a student with a willingness to learn new skills
and problem solve. In addition to the normal Honours requirements, students will be expected to draft a
manuscript with the intention to submit to a peer-reviewed journal.
Location: Medical Sciences Precinct

Contact: fraserbj@utas.edu.au , cmagnuss@utas.edu.au

Factors associated with muscular strength across the life course
Supervisors: Dr Brooklyn Fraser, Dr Costan Magnussen
Project description: Our research group has previously shown that weak children are likely to become weak
adults unless efforts to increase muscular strength are implemented. Given low muscular fitness in both children
and adults is a risk factor for a range of adverse health outcomes, strategies aimed at promoting the importance
of muscular strength and identifying avenues to increase muscular strength across the life course are required.
Using data from a large Australian-based cohort study, the aim of this project is to highlight factors associated
with the persistence or change in muscular strength between childhood and adulthood and identify predictors of
life course muscular strength trajectories. These findings could help identify those at greatest risk of being on an
unfavourable muscular strength trajectory and could help inform strategies aimed at increasing muscular strength
levels across the life course to potentially improve future health outcomes.
Key techniques used: As part of this research project, the student will learn epidemiology principles and statistical
techniques to examine longitudinal data. We are seeking a student with a willingness to learn new skills and
problem solve. In addition to the normal Honours requirements, students will be expected to draft a manuscript
with the intention to submit to a peer-reviewed journal.
Location: Medical Sciences Precinct

Contact: fraserbj@utas.edu.au , cmagnuss@utas.edu.au
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Understanding brain connectivity: how do Homer proteins maintain synapses?
Supervisors: Dr Rob Gasperini, Prof Lisa Foa
Project description: In the brain, billions of interconnected nerve cells form complex electrical circuits that control
all aspects of body function. Exactly how this synaptic “connectivity” is constructed and regulated in the
developing brain is not well understood. We do know, however, that deficits in connectivity are hallmarks of
developmental disorders such as autism and epilepsy. This project will examine how selected genes control the
activity of multiple cell types during nervous system development and may identify new therapeutics to treat
mental disorders.
Key techniques used: Cell culture, immunocytochemistry, molecular biology, pharmacology, high resolution
microscopy and calcium imaging
Location: Medical Sciences Precinct
Contact: Dr Rob Gasperini, Molecular Neurobiology Lab, @FoaLab, 0427 220 397

Nano-packaging CRISPR/Cas gene editors: the final pre-clinical frontier
Supervisor: Alex Hewitt
Project description: Human genetics is rapidly approaching a tipping point, whereby decades of gene discovery
can now be used to make a tangible difference for patients and their families. The prospect of establishing firm
evidence for gene-based interventions is upon us. Whilst it is acknowledged that the translational pipeline is
typically long, the successful establishment of “Gene-Editing Medicine” will have an immediate and lasting impact
on reducing the burden of inherited disease in our community.
The final major hurdle impeding the clinical translation of CRISPR/Cas gene editing technology is the safe and
efficient delivery of the effector endonucleases into target cells. Our team was the first to report adeno-associated
virus (AAV)-mediated delivery of CRISPR/Cas into the adult mammalian eye, yet viral transfection has a number
of clinical drawbacks (the principal being the relatively small size of the deliverable payload). This project will
investigate emerging nanopackaging technologies, with the aim of refining a system which will enable effective
transfer of gene editing cargo.
Key techniques used: CRISPR/Cas; DNA/RNA purifications; nanofabrication
Location: Medical Sciences Precinct

Contact: Alex Hewitt - 0407 359 824

Analysing the impact of stroke on neurons and the blood-brain barrier
Supervisors: Prof David Howells, Dr Brad Sutherland, Dr Jo-Maree Courtney
Project description: Stroke is a devastating illness affecting approximately 15 million people each year. Even though
2/3rds survive most of these are left with long lasting disabilities and require significant support from family and the
community. Most strokes (85%) are caused by occlusion of one of the major arteries (most often the middle cerebral)
that supply the brain with oxygen and nutrients. The consequence is rapid loss of function of neurons in the vascular
territory supplied by that blood vessel and eventually death of neurons and co-located glial and vascular cells. However,
the brain is defined more by the connectivity of its cellular units and the functions this connectivity enables than the
role of an individual or group of cells. In stroke, we have extensive knowledge of which cells die and how their death
leads to damage to other structures which receive neural inputs from these cells (diaschesis). However, we know much
less about what happens to axonal inputs that project in the other direction, from the rest of the brain into the affected
vascular territory.
We will use tissue from rats that have undergone middle cerebral artery occlusion for 90 minutes and recovered for
between 1 day and 6 months after their stroke. This valuable tissue will provide us with an important insight into the
pathophysiology of the brain post-stroke and will be able to reveal key cellular changes in various brain regions, and
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how these alter over time. We have the ability to interrogate a number of these cellular pathologies which will be
broadly described below.
One aspect will be to look broadly at how stroke damages axons and dendrites in different regions surrounding the
stroke core. We will use immunohistochemistry to detect markers of axonal changes such as neurofilament (SMI32),
Amyloid precursor protein (APP) and disrupted myelin basic protein (dMBP) in and adjacent to the middle cerebral
artery territory after induction of stroke in rats. Key questions to be answered include: how do these markers change
in the infarct area and surrounding the infarct compared to the matched contralateral region and control brains; does
the pattern of staining alter between grey and white matter; does the staining pattern vary with time after stroke.
Another aspect of the project will be to examine how stroke damages the cellular network that makes up the bloodbrain barrier (BBB). The BBB is composed of an endothelial tight-junction cellular network in brain capillaries with
support from vessel associated cells such as pericytes and astrocytes. Damage to the BBB after stroke is thought to be
a major contributor to overall pathology and patient morbidity and mortality. We will examine a number of markers of
BBB integrity such as tight junction proteins (caveolin-1 and occludin), glucose transport markers (Glut-1), astrocyte
endfeet coverage (Aquaporin-4) and signs of BBB leakage (fibrinogen and albumin). We will assess how these change
with respect to time and brain region following stroke.

Key skills: Immunohistochemistry, microscopy, image analysis
Location: Medical Sciences Precinct
Contact: David.howells@utas.edu.au , brad.sutherland@utas.edu.au, jomaree.courtney@utas.edu.au
Protecting health from bushfire smoke: what do people need to know?
Supervisors: Dr Penelope Jones, Dr Belle Workman, A/Prof Fay Johnston
Project description: Over the 2019/20 summer, nearly 80% of Australia’s population was affected by bushfire
smoke. This event exposed a major ‘air quality literacy gap’ - many people were unable to interpret air quality
information, understand the implications for health, or know how and when they might need to take action to
protect their health. This project will help address this problem with a qualitative evaluation of air quality literacy
needs, focusing on population groups vulnerable to poor air quality (for example, the elderly, and those with
asthma, cardiovascular conditions or diabetes. If funding permits, there may be an opportunity to support the
development and evaluation of an online air quality educational literacy intervention.
Key techniques used: This project will use qualitative and quantitative social research techniques. Students will
be become proficient in analysing data using appropriate software packages, gain experience in academic writing,
and will contribute to research dissemination and translation. This project will suit students with an interest in
epidemiology, public health, environmental health, research translation, and/or qualitative research methods.
Location: Hobart or distance

Contact: Penelope.Jones@utas.edu.au

Allergies and asthma in the top end: exploring pollen, fungal spores and respiratory health in Darwin
Supervisors: Dr Penelope Jones, A/Prof Fay Johnston, Dr Rachel Tham
Project description: Pollen and fungal spores are major triggers for allergies and asthma: chronic and pervasive
conditions that affect millions of Australians. Allergy and asthma sufferers can take action to protect their health
if they know which types of pollen and fungi affect them, and when they are abundant. While we have good
information for some parts of Australia, tropical Australia remains a major gap. This project will contribute to
understanding and ultimately reducing the burden of allergies and asthma in the Top End by:
1. Analysing microscope slides of airborne pollen and fungal spores collected in Darwin and identifying the types
of pollen and fungal spores present.
2. Using this data to develop a 12-month profile of pollen and fungal spores in Darwin.
3. Testing correlations between pollen and fungal spore concentrations and symptom data from the AirRater
smartphone app.

18

This will provide important new data to increase our understanding of which pollen and fungal spores trigger
asthma and allergies in the Top End, supporting clinical and public health management.
Key techniques used: You will learn to identify pollen and fungal spores on microscope slides and gain skills in
range of statistical techniques to analyse pollen, weather and health outcome data data. Statistical analysis will
be conducted using R. The project will suit students with an interest in transdisciplinary approaches to public
health, environmental health and/or epidemiology.
Location: Medical Sciences Precinct

Contact: Penelope.Jones@utas.edu.au

Mapping kidney disease and its risk factors in Tasmania
Supervisor: Professor Matthew Jose
Project description: Tasmania has the highest state prevalence of chronic kidney disease (CKD) in Australia.
Within Tasmania there is a 5-fold variation in incidence and prevalence by statistical area. Using data from the
CKD.TASlink study, we identified 56,438 Tasmanians with, equating to an age-standardised annual incidence of
1.0% and a prevalence of 6.5%. These figures were higher in women, older Tasmanians and people living in the
North-West region of Tasmania. Testing for urinary albumin:creatinine ratio is also variable, with just 43.6% of
women and 55.8% of men with stage G3 CKD having both an eGFR and uACR in 2017.
This project will use CKD.TASlink and LISTmap to better understand kidney disease in Tasmania, using biological,
environmental, and pathological information.
Key techniques used: Attendance at Kidney clinic, Understanding clinical research, Statistical analysis
Location: Hobart Contacts: Matthew.Jose@utas.edu.au
Optimising care of the kidney transplant recipient
Supervisor: Professor Matthew Jose
Project description: Kidney transplantation is the optimal treatment for end-stage kidney disease, a condition
that without treatment results in death. Donor kidneys are scarce, so not all people with end-stage kidney disease
are listed on the waiting list, several die whilst active on the waiting list and then the success of the kidney
transplant can be quite variable. About half the time the kidney fails within 15 years and the other half of the time
the person dies with a working kidney transplant. This latter group die from heart disease or cancer, to some
extent preventable.
This project will examine:
i how efficient our work-up is to get someone with end-stage kidney disease active on the transplant waiting
list, and
ii how effective our follow-up/after care is, with particular emphasis on heart disease, bone disease, cancer
prevention and treatment.
Key techniques used: Attendance at transplant clinic, Collection of patient information, Statistical analysis
Location: Hobart Contact: Matthew.Jose@utas.edu.au
Characterizing biomarkers of Brain Health in the Blood
Supervisors: Anna King, Jessica Collins, Sharn Perry
Project description: The most striking change in the brain of a person with dementia is the substantial shrinkage
and loss of the brain tissue in affected areas; yet cause of tissue loss is not well understood. Neuron loss occurs in
most forms of dementia, but this is likely preceded by loss of axons, dendrites and synapses. Detecting these
changes in the brains of living individuals, particularly in early stages of disease, remains one of the biggest hurdles
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to clinical research including therapeutic development. Biomarkers are surrogate markers of brain changes and
are essential in clinical dementia research. Over the last few years there has been progress in the development of
blood-based biomarkers in monitoring progression of several of the diseases that cause dementia, as well as
traumatic brain injury. However, these biomarkers are not yet well characterized. This project will specifically
focus on a biomarker of neuron loss called neuron specific enolase (NSE). Using mouse models of dementia and
motor neuron disease and ultrasensitive Single Molecule Array (SIMOA) technology we will determine if NSE can
be detected in the blood and how this correlates with loss of neurons in the central nervous system
Key techniques used: SIMOA (an ultrasensitive ELISA technique); immunohistochemistry; confocal microscopy
Location: Medical Sciences Precinct

Contacts: a.e.king@utas.edu.au, jessica.collins@utas.edu.au

Preventing neurodegeneration using combination therapies
Supervisors: Anna King, Rachel Atkinson, Andrew Phipps
Project description: Degeneration of neurons is the key cause of the functional changes in neurodegenerative
disease such as those that cause dementia and motor neuron disease resulting loss of ability to think, speak, walk
and swallow. We are investigating causes of neurodegeneration and treatment strategies to protect neurons.
There is increasing evidence that different parts of the neuron degenerate by different mechanisms. This means
that a combination of more than one drug may be needed to protect neurons. We have identified a target that
can provide partial protection of neurons by protecting the nerve processes or axons. This project will investigate
and test the most appropriate second drug targets to provide more complete neuroprotection. The project will
use either a primary neuron culture model of neurodegeneration or an in vivo model of neurodegeneration
(depending on student interests). Both projects will involve using fluorescent cells and will use techniques to
separate the neuronal soma from the axons
Key techniques used: Immunohistochemistry/ immunocytochemistry, confocal microscopy, neuron morphology
analysis. Potential for electron microscopy, proteomics, flow cytometry.
Location: Medical Sciences Precinct

Contacts: a.e.king@utas.edu.au, Rachel.Atkinson@utas.edu.au

Understanding the capacity of human neurons to regenerate after injury
Supervisors: Anna King, James Vickers, Anthony Cook, Andrew Phipps
Project description: During development, the neuronal processes (axons) in the central nervous system (CNS)
have a remarkable capacity to grow and form new connections. However, following a traumatic brain injury in
humans, lesioned axons, although still viable, are unable to reform these connections, despite some ability to
regrow. This is in contrast to the peripheral nervous system where axons readily regenerate and form new
connections following injury. The mechanisms driving this failure to regenerate are not known, but an
understanding of them could lead to the development of therapeutics to promote repair following injury.
Interestingly, lower order organisms such as fish and worms, do retain the capacity to regenerate CNS axons and
reform connections; therefore, it is important to study axon regeneration in human cells. This project will use
human neurons, derived from induced pluripotent stem cells (iPSCs) to compare the outgrowth of severed axons
to those growing during development. It will determine if there are key differences between the way that the
neurites grow and whether failure to regenerate results from intrinsic differences between development and
injury or whether the failure of regrowth is due to purely extrinsic factors.
Key techniques used:
Immunocytochemistry

Deriving human neurons from iPSCs; Live cell imaging; Neurite tracing;

Location: Medical Sciences Precinct
Contacts: a.e.king@utas.edu.au, James.Vickers@utas.edu.au, Anthony.cook@utas.edu.au
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The effects of dementia pathology on egocentric and allocentric spatial recognition memory
Supervisors: Maneesh Kuruvilla, Anna King, Jessica Collins, Andrew Phipps
Project description: One of the earliest signs of cognitive impairment in dementia has to do with feeling
disoriented and having difficulties navigating through seemingly familiar environments. This is likely due to the
accumulation of abnormal Tau protein in the hippocampus, a region popularly referred to as the “Google Maps
of the brain.” Vital information that the hippocampus uses to generate its maps is often provided by a
neighbouring region, the entorhinal cortex. While there is growing evidence describing the effects of abnormal
Tau protein on the hippocampus’ ability to help us form memories of our surroundings, there is very little we
know about how entorhinal cortex function is impacted. Recent evidence suggests that, in healthy animals, the
entorhinal cortex is responsible for building a map of the world both based on our first-person perspective
(egocentric; “My car is parked to the left of where I’m standing”) and according to a zoomed-out, broader view
(allocentric; “I parked my car outside the church next to the nursery”). Using a mouse model of dementia, this
project will investigate the impact of abnormal Tau protein in the entorhinal cortex on animals’ ability to use
either egocentric or allocentric worldviews to complete a spatial recognition memory task.
Key Techniques used: Rodent behaviour, immunohistochemistry, microscopy
Location: Medical Sciences Precinct
Contacts: maneesh.kuruvilla@utas.edu.au, a.e.king@utas.edu.au, jessica.collins@utas.edu.au
Does beta-amyloid affect synaptic and myelin plasticity in response to a learned motor task?
Supervisors: Jacqueline Leung, Anna King
Project description: One of the major function of oligodendrocytes in the brain is the formation of myelin. White
matter degeneration (degeneration of myelin) has been reported in postmortem tissues from people with
Alzheimer’s disease (AD). Accumulation of beta-amyloid has been shown to affect oligodendrocyte development
both in vitro and in vivo.
Neuronal plasticity occurs in response to learning a new task. It involves changes to synaptic connections between
neurons and myelination of the axons. Given evidence that beta-amyloid can affect oligodendrocytes
development, we suggest that beta-amyloid might affect both neural and myelin plasticity, potentially lead to
downstream impact on learning new tasks for people with AD.
The main aim of this project is to use an animal model of motor skill learning to determine if the beta-amyloid
affects the oligodendrocyte response to neural plasticity. We will use tissue collected from mice (including wild
type and AD mouse model), which has undergone a skilled reaching task that stimulates neural plasticity. This
project will use immuno-histochemical techniques to quantitate changes in both synapses and myelination in
brain regions such as the motor cortex. Transmission electron microscopy will also be used to understand myelin
changes in the axon bundles from these samples.
Key techniques used: Immunohistochemistry, fluorescence microscopy, transmission electron microscopy
Location: Medical Sciences Precinct

Contacts: Jacqueline.Leung@utas.edu.au

Resilience, trauma and burnout in newly graduated and current paramedic students
Supervisors: Peter Lucas, Wayne Harris, Fiona Cocker, Amanda Neil
Project description: Recent research has identified ambulance personnel worldwide have a significantly higher
occurrence of PTSD than rates seen in the general population, and similarly high rates of depression, anxiety and
psychological distress. This evidence has informed the development of numerous policies, guidelines and
procedures to support the mental health and wellbeing of salaried officers. However, little is known about the
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mental health and wellbeing of paramedic students and their mental health when they enter ambulance services.
Therefore, this study aims to examine PTSD, burnout, anxiety, depression and resilience among a cohort of newly
graduated and current paramedic students in Tasmania, Australia.
Key techniques: Due to the diverse geographical location of potential participants, an online survey will be used
to collect data. The survey will use three validated survey instruments, The Connor Davidson Resilience Scale,
Maslach Burnout Inventory, and the Davidson Trauma Scale. Potential participants will be currently enrolled
undergraduate students or recent graduates of The University of Tasmania Bachelor of Paramedic Practice. Full
ethics approval was obtained through the Tasmanian Social Sciences Human Research Ethics Committee (under
ethics reference number of H0017198).
Location: Medical Sciences Precinct

Contacts: Peter.Lucas@utas.edu.au or Fiona.Cocker@utas.edu.au

Childhood physical fitness and academic performance
Supervisors: Dr Costan Magnussen and Dr Brooklyn Fraser
Project description: Emerging evidence suggests that physical activity and cardiorespiratory fitness are positively
associated with academic performance and that time in the school day dedicated to recess, physical education
class, and classroom-based physical activity may also benefit scholastic ability in children. However, less is known
about whether there is an association between muscular fitness and academic performance.
This project is uniquely placed to address this research gap using data from the Australian Schools Health and
Fitness Survey (ASHFS). As part of the ASHFS, a nationally representative sample of Australian schoolchildren had
their muscular fitness measured using a wide range of different fitness tests including measures of muscular
strength, power, and endurance. Data on teacher-reported academic performance and self-reported school
engagement were also collected. The aim of this project is to explore if there is an association between muscular
fitness and academic performance in Australian children.
Key techniques used: This project will provide the opportunity for the student to explore different statistical
analytic techniques to examine data from a large national cohort. We are seeking a student with a willingness to
learn new skills and problem solve. In addition to the normal Honours requirements, students will be expected to
draft a manuscript with the intention to submit to a peer-reviewed journal.
Location: Medical Sciences Precinct

Contact: cmagnuss@utas.edu.au, fraserbj@utas.edu.au

Untangling the role of natural selection in shaping geographical patterns of multiple sclerosis prevalence
Supervisors: Dr Bennet McComish
Project description: Multiple sclerosis prevalence shows a heterogeneous geographical pattern, with higher
prevalence in populations of European ancestry, as well as increasing with distance from the equator within those
populations. This pattern has likely been shaped by both natural selection and neutral genetic drift. Identifying
genes that have undergone selection at MS risk loci will improve our understanding of the causative mechanisms
behind the disease. This project will use population genomics to identify functional variation that has been subject
to natural selection at loci associated with MS risk.
You will use cutting-edge bioinformatic methods to carry out genome-wide scans for natural selection in
population genomic data, and localise MS-related selection by targeting loci known to be associated with MS risk.
This will generate information regarding the selective forces that have driven the differences in MS risk between
populations, enabling more informed targeting of the molecular mechanisms behind the disease.
Key techniques: Genome-wide scans for signatures of natural selection (bioinformatics/ population genetics).
Location: Medical Sciences Precinct

Contact: bennet.mccomish@utas.edu.au
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Research honours in medical education
Supervisors: Dr Kathryn Ogden, Associate Professor Tim Strong
Project description: Educating doctors for practice in modern health care systems requires the implementation
of differing pedagogical strategies, clinical learning opportunities, knowledge based learning, and professional
development experiences to ensure students are equipped with the graduate outcomes that have been identified
by the Australian Medical Council.
At the Launceston Clinical School, we have an active interest and involvement in medical education research.
There are a number of existing and potential projects that students could undertake for completion of a B Med
Sci (Hons).
Areas of research interest for which research ideas are either well developed or underway include:
•
•
•
•
•

Optimizing learning on clinical placements.
Learning from reflective writing in medical education.
Student learning from community engagement (eg HealthStop@Agfest, Teddy Bear Hospital).
Interprofessional learning.
Preparing students for professional aspects of practice.

Increasingly medical students are engaging in medical education research, with the benefit of having insights
which contribute uniquely to the quality of the research. An honours year in medical education research provides
students with a head-start to a future academic role.
Honours students will negotiate with supervisors a project that aligns with their interests prior to submitting their
application.
Key techniques used: Variable, depending on the project chosen. Could include survey, interview, focus group,
observation methods of data collection. It is likely that projects will be mixed methods including quantitative and
qualitative methods.
Location: Launceston Clinical School

Contacts: Kathryn.ogden@utas.edu.au, Timothy.Strong@utas.edu.au

Investigating the role of diet in the development and progression of cancer
Supervisors: Dr Linda Parsons, Dr Phillippa Taberlay
Project overview: We are currently faced with a worldwide epidemic of patients with obesity and type II diabetes
(metabolic disease). Crucially, these individuals face both an increased risk of developing cancer, and decreased
survival rates. The development of strategies to assess cancer risk and treat these patients requires us to better
understand how diet affects cancer.
Using fruit flies (Drosophila) we have developed a world-first cancer model demonstrating that manipulation of
dietary sugar impacts tumour behaviour. Specifically, we have shown that in larvae fed a high sugar diet, tumour
cells are more aggressive and metastatic. We predict there are differences in transcriptional networks between
tumour cells grown on a high or low sugar diet. Furthermore, we predict that these altered gene expression
programs are due to epigenetic changes driven by responses to dietary sugar levels. We will investigate our
hypothesis by characterising levels of gene expression and epigenetic markers in tumour cells derived from
animals on a high or low sugar diet.
This project will involve: Establishing and analysing genetic crosses in Drosophila, DNA extraction, PCR and assays
to measure epigenetic modifications, RNA extraction, qPCR analysis of gene expression, Western blot and/or
Immunohistochemistry for protein analysis
Specific objectives:
• Determine if tumour cells derived from Drosophila fed on a high or low sugar diet have altered transcriptional
networks
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• Determine if tumour cells derived from Drosophila fed on a high or low sugar diet have altered epigenomes
Contacts: linda.parsons@utas.edu.au, phillippa.taberlay@utas.edu.au
Analysis of host/tumour interplay in devil facial tumour disease (DFTD)
Supervisors: Dr Amanda Patchett, A/Prof Bruce Lyons, Dr Andy Flies
Project description: Devil Facial Tumour Disease (DFTD) is a contagious cancer responsible for an 80% decline in
the wild Tasmanian devil population. Until recently, DFTD was thought to be universally fatal, however new
evidence suggests that a proportion of devils have some degree of DFTD resistance. Regression of experimental
DFTD tumours has also been demonstrated after immunisation and immunotherapy, suggesting that
interventions targeting the immune system could be viable options for protection of the species. DFTD is unique
in that the same tumour affects genetically different animals, requiring complex interactions between the DFTD
cells and host cells to suppress immune rejection. An understanding of these cellular interactions is required to
determine how the immune system can be harnessed to prevent or treat DFTD and could provide insight into
cancer development in other species including humans. The major impediment to studying DFTD has been the
lack of devil-specific reagents. However, an increasing number of reagents are being developed. Technologies
such as RNA-sequencing and RNA-scope, which measure RNA levels as a proxy of function, can also be harnessed
to examine DFTD tumours. This project will integrate these technologies to understand the interplay between
DFTD cells and host cells and its relationship to tumour behaviour.
Key techniques used: Cell culture, flow cytometry, RNA-scope, immunohistochemistry, PCR, RNA sequencing
Location: Medical Sciences Precinct

Contact: amanda.patchett@utas.edu.au

Investigating the role of SARM1 in amyotrophic lateral sclerosis
Supervisors: Sharn Perry, Anna King
Project description: Amyotrophic lateral sclerosis (ALS) is an insidious, neurodegenerative disease characterised
by the progressive loss of voluntary muscle control leading to muscle weakness, paralysis, and eventual death.
The clinical symptoms of ALS are caused by the degeneration and death of upper (brain) and lower (spinal) motor
neurons and motor neuron axons, however, the mechanisms behind selective motor neuron death, and the loss
of motor neuron axon integrity are unclear. Recently, the SARM1 protein has been identified as a genetic risk
variant in sporadic ALS, and is a key mediator of Wallerian degeneration, a well characterized axon degeneration
process triggered after axon severing. Preliminary data from our lab suggests that SARM1 could be protective of
axon degeneration in the mSOD1G93A mouse model of ALS. This project will extend investigations into the role of
SARM1 in axon degeneration, using experimental ALS mouse models with and without SARM1 activity, combined
with in vitro tools to explore nervous system pathology in the early stages of disease progression. This study will
further our understanding of the role of SARM1 in neurodegenerative disease mechanisms, particularly ALS.
Key techniques used: Tissue dissection and preparation; immunohistochemistry; confocal microscopy
Location: Medical Sciences Precinct

Contacts: sharn.perry@utas.edu.au, a.e.king@utas.edu.au

Pursuing the accurate measurement of blood pressure
Supervisors: Dr Dean Picone, Dr Martin Schultz, Dr Niamh Chapman, Prof James Sharman
Project description: Cardiovascular disease is the greatest cause of morbidity worldwide, and high blood pressure
(BP) is the number one risk factor. Accurate measurement of BP is among the most important of all clinical tests.
Yet, for several reasons accurate measurement of BP is elusive.
The Menzies BP Research Group have numerous Honours projects available on various questions related to BP
measurement accuracy, including:
• in-human physiology studies to understand the mechanisms of inaccurate BP measurement (in collaboration
with Royal Hobart Hospital (RHH) Cardiology);
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• studies assessing the global market availability of BP devices that are not validated for accuracy.
These projects comprise part of an existing research program. Depending on the project chosen, students will
have the opportunity to collect data at the RHH and/or at the Medical Science Precinct clinical research facilities
and/or perform analysis on existing datasets.
Prospective candidates are encouraged to contact BP research group supervisors for more detail or to discuss
other options for related research activities.
Key techniques used: Blood pressure measurement (automated devices), questionnaire delivery, statistical analysis
Location: Medical Sciences Precinct
Contacts:
dean.picone@utas.edu.au,
james.sharman@utas.edu.au

Martin.Schultz@utas.edu.au,

Niamh.Chapman@utas.edu.au,

Is insulin a performance enhancing drug?
Supervisors: Dr Dino Premilovac, Dr Stephen Richards and Dr Renee Ross
Project description: Pancreatic beta cells release insulin in response to a nutrient rise in the blood, as occurs
following a meal. Once in the systemic circulation, the three classic metabolic actions of insulin are to:
i

increase muscle glucose uptake and storage as glycogen;

ii

increase muscle amino acid uptake for protein synthesis;

iii

increase adipose tissue free fatty acid and glucose uptake and storage as triglycerides; and;

iv

inhibit liver glucose release and promote the storage of glucose as glycogen.

For these reasons, insulin has been considered an anabolic agent in the resting or post-exercise state and doping
with insulin is anecdotally thought of as a way to enhance muscle hypertrophy and glycogen stores in response
to exercise training or to boost recovery in between days of exercise. However, not a single study has been
published that has investigated whether insulin doping has any effect on exercise performance.
Aim: The overall aim of this honours project will be to determine whether post-exercise insulin administration
can improve exercise performance (running speed/distance) in rats.
Key techniques used: Animal handling and husbandry, Setup and assessment of rat exercise performance using
running wheels, Western blotting, Post-mortem dissection of individual muscles for histological analysis and
Immunohistochemistry and confocal microscopy
Location: Medical Sciences Precinct

Contact: Dino.Premilovac@utas.edu.au

Do pericytes regulate capillary blood flow in skeletal muscles?
Supervisors: Dr Dino Premilovac, Dr Stephen Richards and Dr Renee Ross
Project description: Skeletal muscles make up about 40-50% of total body mass and their contraction allows for
mechanical movement and exercise. This contractile function requires greater blood flow to muscle to increase
nutrient (oxygen/glucose) delivery and waste removal. In muscle, resistance arteries supply muscle fibres via an
intricate branching network of arterioles that give rise to terminal pre-capillary arterioles, each supplying 15–20
capillaries. Given this arrangement, it is though that capillary blood flow, and therefore muscle contractile
performance, is dictated by constriction and dilation of arterioles that supply capillaries. More recent work has
shown that blood flow can be increased through individual capillaries that feed only active muscle fibres,
suggesting a much finer level of flow regulation exists within the muscle microvascular network than previously
thought. Although this process remains poorly understood, recent work in other organs has identified a
population of cells called pericytes that reside in the capillary basement membrane and wrap themselves around
capillaries. In organs like the brain, they are known to contract and relax capillaries to regulate their blood flow.
Whether pericytes also contract/relax capillaries in muscle is not known and is the aim of this project.

25

Aim: The aim of this honours project is to determine how pericyte depletion impacts on vascular and metabolic
functions in skeletal muscles.
Key techniques used: Animal handling and husbandry, Surgical techniques to isolate blood flow to muscles, Setup
and operation of the perfusion cabinet to perform muscle perfusions, Assessing metabolic changes using
radioactive glucose isotopes, Western blotting and Immunohistochemistry and confocal microscopy
Location: Medical Sciences Precinct

Contact: Dino.Premilovac@utas.edu.au

Can metformin improve stroke outcomes in type 2 diabetes?
Supervisors: Dr Dino Premilovac and Dr Brad Sutherland
Project description: Over the past 15-20 years, a wealth of evidence demonstrates that type 2 diabetes ravages
the structure and function of the brain vasculature to promote cerebrovascular diseases such as stroke and
Alzheimer’s disease. In particular, type 2 diabetes increases the risk of stroke by a factor of four. Type 2 diabetics
also have bigger strokes and worse neurological outcomes after a stroke. The reasons for this increased stroke
severity in diabetics are not known, but likely involve changes in vascular function in the diabetic brain.
Promisingly, epidemiological studies show that metformin, the front-line drug used to treat diabetes, reduces
stroke incidence and severity in those with diabetes. These beneficial effects of metformin are independent of its
glucose-lowering actions and the exact mechanisms behind this protective effect remain unknown. Our research
group has recently shown that metformin is able to restore vascular function in skeletal muscle of pre-diabetic
animals. Whether metformin also improves vascular function in the diabetic brain to reduce stroke severity is not
known.
Aim: The aim of this honours project is to determine whether pre-treatment with metformin is able to reduce
stroke severity in type 2 diabetic rats.
Key techniques used: Animal handling and husbandry, Induction of type 2 diabetes in rodents, Monitoring of rat
behaviour before and after a stroke , Surgical techniques to induce-stroke in rats (this will be done for you), Setup
and operation of contrast enhanced ultrasound for blood flow imaging, Post-mortem dissection and processing
of rat brains for histology and Immunohistochemistry and confocal microscopy
Location: Medical Sciences Precinct

Contact: Dino.Premilovac@utas.edu.au

Analysis of the nature and content of early-career GP consultations over time using ReCEnT study data (Registrar
Clinical Encounters in Training)
A wide variety of project topics are available depending upon the student’s areas of interest.
Supervisors: A/Prof Jennifer Presser, Dr Anthea Dallas, Prof Parker Magin (University of Newcastle). This is a joint
project between UTAS and the University of Newcastle.
Project description: ReCEnT is an ongoing multi-site cohort study of early career Australian GPs (GP registrars).
The data set now includes over 3300 doctors (response rate 96.1%) with data on over 480,000 consultations and
740,000 problems/diagnoses. Students would undertake an analysis of this data in their area of interest to answer
a specific research question in the field of General Practice.
Students with interests in General Practice, medical education, evidence-based medicine and epidemiology would
find this a rewarding project, with experienced supervisors committed to mentoring early-career researchers.

See here for some examples of published projects using the ReCEnT study data. For further information on

ReCEnT: Magin et al, 2015. The Registrars’ Clinical Encounters in Training (ReCEnT) project: educational and
research aspects of documenting general practice trainees’ clinical experience. Australian Family Physician 44(9):
681-684
Key techniques used: Students would design their research question and statistical analysis plan in consultation
with their supervisors. Most studies using this dataset are a cross-sectional analysis of data from the longitudinal
ReCEnT study, testing associations using simple and multiple logistic regression within a generalised estimating
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equations framework. The analysis will be performed in consultation with the statisticians of the ReCEnT team,
and students will receive training and support in interpretation of the results and their clinical implications.
Research output including peer-reviewed publication of findings is an expectation of this project.
Location: UTAS supervisors are located in Hobart (Medical Sciences Precinct and at the Hobart Clinical School),
with input remotely from the ReCEnT team located in Newcastle, NSW. This project is suitable to be completed
remotely, with all team and supervision meetings able to be done by video conference if required.
Contacts: jennifer.presser@utas.edu.au, anthea.dallas@utas.edu.au
Does rhPON2 therapy augment the immune system and facilitate bacterial clearance?
Supervisors: Dr Louise Roddam, Dr Joanne Pagnon, Dr Mark Ambrose
Project description: Cystic fibrosis (CF) is an inherited life-shortening condition that results in the build-up of thick
and sticky mucus lining the airways that is particularly prone to infection by P. aeruginosa. Despite aggressive
antimicrobial therapy this infection is associated with significant lung damage, increased treatment costs,
decreased quality of life and increased mortality in people with CF. It is, therefore, clear that new therapeutic
strategies are needed to treat these infections. We have developed an antimicrobial therapy that hydrolyses and
inactivates a major bacterial chemical messenger (acyl homoserine lactone, AHL). Treatment of bacteria with
rhPON2, decreases biofilm formation and increases their susceptibility to conventional antibiotics. Additionally,
bacterial AHLs freely enter human cells and grossly modulate host gene expression. We recently demonstrated
that rhPON2 treatment of respiratory epithelial cells prevents AHL-mediated modulation of 30 inflammatory
pathways and induction of apoptosis. However, bacterial AHLs can also be detected in the blood of CF patients
with P. aeruginosa lung infections and therefore may also grossly affect immune cell function. This project will
investigate whether our therapy can protect PBMCs from adverse AHL-mediated effects.
Key techniques used: Human cell culture, RT-qPCR analyses of gene expression, apoptosis assays, DNA damage
assays, enzymatic activity assays, UPLC-MS analysis, FLOW cytometry and ELISAs.
Location: Medical Sciences Precinct

Contact: lfroddam@utas.edu.au

Investigating the pathogenic potential of an emerging lung pathogen
Supervisors: Dr Louise Roddam, Dr Joanne Pagnon, Dr Mark Ambrose
Project description: There is little doubt that the newly described Pandoraea is an emerging multi-drug resistant
pathogen capable of establishing chronic lung infections in people with cystic fibrosis (CF) and contributing to lung
damage. However, the virulence arsenal and antimicrobial mechanisms used by this organism are yet to be
described. We are in a unique position to investigate the pathogenic potential and antibiotic resistance of this
organism based on our recent genome and proteome analyses (the first for this human pathogen) using molecular
tools available in our laboratory. Additionally, we have developed a new antimicrobial therapy that has yet to be
tested against this organism.
Key techniques used: Bacterial culture, human cell culture, biofilm assays, microscopy, genome analysis, PCR and
RTqPCR, apoptosis assays, DNA damage assays, human cell infection studies, enzymatic activity assays and ELISAs.
Location: Medical Sciences Precinct

Contact: lfroddam@utas.edu.au

Evaluating the quality of proxy-reported measures
Supervisor: Jessica Roydhouse
Project description: Patient-reported outcomes are important in health care and research. However, if patients
are not able to self-report then proxies such as relatives or caregivers may be asked to report on their behalf.
Relatively few measures have been developed specifically for proxy reporting. Evaluating the psychometric
properties and the quality of these measures is important for advancing research and supporting the use of highquality measurement tools. This project will undertake a critical appraisal of the psychometric properties of tools
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identified as part of an international task force on proxy assessment in adult health settings.
Key techniques used: systematic review, quality assessment
Location: Medical Sciences Precinct

Contact: jessica.roydhouse@utas.edu.au

Physical activity, fitness and blood pressure
Supervisors: Dr Martin Schultz, Dr Dean Picone, Dr Niamh Chapman, Prof James Sharman
Project description: Low cardiorespiratory fitness is one of the strongest and most important risk factors for
cardiovascular disease, but accurate estimation without completion of an exercise test is difficult. Equally, physical
inactivity contributes substantially to cardiovascular disease risk profiles but is difficult to subjectively quantify via
self-report methods and may not correlate with objectively measured physical activity behaviors or
cardiorespiratory fitness. To this end, a simple, readily implemented and easy to understand physical activity
question/s that can provide distinct information concerning cardiorespiratory fitness, physical activity behaviors
and cardiovascular disease risk is desired.
Our group has a range of potential projects that aim to assess the merits of simple physical activity questions in
relation to high blood pressure and fitness. Studies may involve prospective collection of subjective and objective
physical activity measures, cardiorespiratory fitness and blood pressure, and/or analysis of existing data.
Prospective candidates are encouraged to contact BP research group supervisors for more details or to discuss
other options for related research activities.
Key techniques: Blood pressure measurement, assessment of cardiorespiratory fitness, delivery of physical
activity questionnaires; statistical analysis.
Location: Medical Sciences Precinct
Contact:
Martin.Schultz@utas.edu.au,
james.sharman@utas.edu.au

dean.picone@utas.edu.au,

Niamh.Chapman@utas.edu.au,

Biological effects of mechanical ventilation on the cardiovascular system
Supervisors: Dr Yong Song, Prof Graeme Zosky
Project description: Mechanical ventilation (MV) is a life-saving intervention in critically ill patients with acute
respiratory distress syndrome. Paradoxically, MV also creates excessive mechanical stress that directly augments
lung injury, contributing to clinical mortality, mostly through failure of distal organs. It has been proposed that
one of the mechanisms linking MV with multiple system organ failure is inflammatory spillover to the systemic
circulation. Although the adverse impact of MV on cardiovascular function is well established, we do not know
how such injury is initiated in the cardiovascular system and the impact of systemic inflammation on the cardiac
response.
Using our well-established mouse model of MV study we have collected cardiac tissue and plasma samples in mice
exposed to a range of MV strategies. This project will involve examining a range of cardiovascular biomarkers of
injury including the expression of key genes and proteins using these samples, including markers of myocyte
strain, myocyte remodeling, myocyte injury and neurohormonal activation. These will be correlated with MV
settings and the expression of markers of systemic inflammation.
Key techniques used: qPCR, immunohistochemistry, ELISA
Location: Medical Sciences Precinct

Contact: yong.song@utas.edu.au

The role of pericytes and vascular function in health and disease
Supervisors: Dr Brad Sutherland, Dr Gary Morris, Dr Jo-Maree Courtney
Project description: Pericytes are contractile cells that are found exclusively on capillaries throughout the body.
In the brain, they are responsible for controlling blood flow as well as maintaining blood-brain barrier (BBB)
function and aiding the growth of new blood vessels. Recent research suggests that pericytes may play a key role
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in outcome after stroke. During an ischaemic stroke, the most common type of stroke, a blood vessel becomes
blocked and this starves the affected brain of oxygen and nutrients. A key aim for treating stroke is restoring that
blood flow.
Recent studies have shown that, after a stroke, pericytes constrict and then die. Because the pericytes die in the
constricted state, the capillaries are stuck in their “clamped shut” position and this impedes the restoration of
blood flow to the areas of the brain affected by stroke (Hall et al 2014 Nature 508:55-60). The mechanisms that
govern these effects in pericytes are currently unknown and uncovering these could provide a novel therapeutic
target for stroke. In addition, changes in pericyte function within the neurovascular unit could provide insight into
other neurological diseases such as Alzheimer’s disease that also have impaired vascular function.
Our understanding of pericyte biology within the brain is limited. We offer Honours projects that will use in vivo
techniques to determine how pericytes influence blood flow in the brain and maintain the blood-brain barrier.
We will use disease models such as stroke or Alzheimer’s disease to uncover the importance of pericytes to the
pathophysiology of these conditions. Finally, pericytes are located in the capillary beds of all tissues within the
body, and so a comparison between pericytes in the brain and other peripheral tissues will be performed. This
research will enhance our understanding of pericytes and determine their roles in the progression of disease and
could potentially give rise to a novel therapeutic target.
Key techniques: In vivo models, pathology, molecular biology, behavioural assessment
Location: Medical Sciences Precinct
Contact: brad.sutherland@utas.edu.au, gary.morris@utas.edu.au , jomaree.courtney@utas.edu.au
Neuropeptide regulation of animal growth and body size
Supervisors: Prof Coral Warr, Dr Katherine Shaw
Project description: Understanding the mechanisms that control growth in animals is of critical importance.
Dysregulation of growth in humans underlies many of the major diseases that afflict society, including cancer, growth
disorders and obesity. We use the vinegar fly Drosophila melanogaster as a model organism for studying the genetic
basis of growth control because many of the known growth signalling pathways are conserved between flies and
humans, and much of our current knowledge of human growth factors and the signalling pathways they activate comes
from studies in the fly. In Drosophila we have available many sophisticated genetic and molecular approaches available
to study gene function.
In both flies and humans, growth is regulated by neuropeptides in response to environmental cues such as nutrition.
Using genetic screens, we have identified a number of neuropeptide receptors that control growth and developmental
timing in Drosophila, all of which have human homologues. Several possible projects are available to characterise the
role of these genes and can be tailored to student interests. We are particularly keen for a student to work on the sNPF
gene, the homologue of mammalian neuropeptide Y.
Key techniques: Immunohistochemistry, RNA in situ hybridisation, reporter genes, PCR and cloning, RNA
interference, Drosophila genetic interaction experiments, production of transgenic Drosophila, growth assays.
Contact: coral.warr@utas.edu.au

Website: coralwarr.com

Determining the role of neuronal excitability in Motor Neuron Disease in Drosophila models
Supervisors: Prof Coral Warr and Dr Katherine Shaw
Project description: Motor neuron disease (MND) is a common neurodegenerative disease characterised by the
selective death of motor neurons and a progressive decline in muscle function. There is currently no cure, and
individuals have a median survival of only three years from onset of symptoms. While the majority of MND cases
are sporadic, the approximately 10% of familial cases have led to the identification of at least 15 genes linked to
MND. Interestingly, these genes act in many different cellular processes, and thus currently an understanding of
the molecular mechanisms underlying disease pathogenesis remains elusive. Neuronal hyperexcitability (over
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excitability) is one of the earliest events in MND, but the role of this in MND is unclear. In this project we will use
Drosophila melanogaster to investigate this question. Drosophila is an outstanding model for modelling and
studying neurodegenerative disease, including MND. The findings will provide important understanding of the
mechanisms underlying disease pathology and inform efforts underway to investigate the therapeutic potential
of manipulating excitability.
Key techniques: Immunohistochemistry, RNA in situ hybridisation, reporter genes, PCR and cloning, RNA
interference, Drosophila genetic experiments, behaviour assays.
Contact: coral.warr@utas.edu.au

Website: coralwarr.com

Investigating behavioural and immune changes in ageing and disease
Supervisor: Dr Jenna Ziebell
Project description: Neurodegeneration can occur through a variety of events including traumatic brain injury
(TBI), dementia such as Alzheimer’s disease (AD) and changes to the cellular architecture. Our lab is currently
investigating multiple aspects of the neurodegenerative cascade and how this may result in changes in behaviour
through genetic manipulation and/or experimental TBI in mouse models. In these experiments, mice receive a
mild to moderate diffuse traumatic brain injury (similar to clinical concussion), which triggers an injury cascade
that promotes inflammation and neural degeneration. Our aims are to examine i) the interactions between
inflammatory cells of the nervous system (microglia) and neurons in response to TBI; ii) the role age and sex plays
in microglia function after TBI and iii) the importance of cytoskeleton integrity on axon structure and degeneration
after TBI.
This project will focus on changes to motor and cognitive function through a battery of behavioural tests. Cohorts
include mice (both males and females) with genetic alteration to neuronal structure, mice which develop AD and
mice that have been subjected to experimental TBI. Microglia from some of these mice have been isolated to
establish functional capacity and whether disease status alters microglial ability to engulf cellular debris.
Key techniques used: Animal handling, Immunohistochemistry, Analysis of behavioural videos, Analysis of FACs
data, Generation of spreadsheets and Statistical analysis of data
Location: Medical Sciences Precinct

Contact: jenna.ziebell@utas.edu.au

Cellular mechanisms of engineered stone dust induced lung injury
Supervisors: Prof Graeme Zosky, Dr Yong Song
Project description: Silicosis is a common occupational lung disease caused by inhalation of silica dust.
Traditionally, miners and stonecutters are high-risk populations as they are frequently exposed to dust containing
this crystalline mineral. In recent years, a surge in cases silicosis has been identified among workers involved in
manufacturing and installing an engineered material known as “artificial stone”. This modern version of silicosis
is more severe and progressive than the traditional form of the disease and is leading to deaths and lung
transplants in young Australian workers. In pilot studies, we have shown the potency of engineered stone dusts
in inducing an inflammatory response in lung cells is related to the mineral content of the stone.
In this Honours project you will examine the lung cell response in relation to the physico-chemical characteristics
of engineered stone dusts. To do this you will culture a range of respiratory cell sub-types and, using a range of
techniques including qPCR, ELISA and immunofluorescence assays, assess the cellular response (inflammation,
oxidative stress, apoptosis).
Key techniques: Cell culture, qPCR, ELISA, Immunofluorescence assay
Location: Medical Sciences Precinct

Contact: Graeme.Zosky@utas.edu.au
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Role of glucocorticoid signalling in the in utero response to air pollution
Supervisors: Prof Graeme Zosky, Dr Yong Song
Project description: Maternal exposure to air pollution is associated with adverse fetal and post-natal effects
including respiratory and cardiovascular disease, low birth weight, metabolic disorders and
neurological/neurobehavioural impairments. Using a mouse model, we have recently established the effect of in
utero exposure to “real-world” community-sampled particles on the developing lung, immune system and brain.
However, the underlying mechanisms are largely unknown. Along with our pilot data, emerging evidences indicate
that particulate matter (PM) component of air pollution may activate the hypothalamic-pituitary-adrenal axis,
leading to elevated level of stress hormone and dysregulated glucocorticoid signalling resulting in multi-organ,
multi-system effects during development.
In this project you will examine glucocorticoid signalling and glucocorticoid responsive gene expression in multiple
tissues (lung, spleen, liver and brain) which we have biobanked from our previous mouse studies. These will be
correlated with blood stress hormone levels, lung function, immune responses, and neuropathological changes.
Key techniques used: RNA extraction, qPCR, Western blot
Location: Medical Sciences Precinct
Contact: Graeme.Zosky@utas.edu.au
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