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Considering a 3990 Project or an Honours Degree in Physiology? 

The Department of Physiology offers 3990 projects and Honours programs for 

Bachelor of Science, Bachelor of Biomedical Science, and Bachelor of Medical 

Science students. As a department we take enormous pride in the quality of 

our research projects and students. The Honours year is a highly challenging 

and rewarding one, in which you will take the first steps towards a career in 

scientific research. PHY3990 is a trial run to see if you enjoy research enough to 

do an Honours year.  

This book contains: 

- contact details for the Honours and PHY3990 unit convenors 

- brief information about how to choose a project 

- a listing of projects and supervisor contact details  

 

For more information about pre-requisites, how to apply, and coursework, 

please consult the relevant website:  

 

- For Honours as part of a BSc degree, see 

https://www.monash.edu/science/current-students/science-honours  

 

- For Honours as part of a BMS degree, see: 

https://www.monash.edu/discovery-institute/study/honours  

 

- For PHY3990, see: https://www.monash.edu/science/current-

students/manage-your-science-studies/research-units  

https://www.monash.edu.au/pubs/handbooks/units/PHY3990.html 

https://sites.google.com/monash.edu/research-in-action-3990-

apply/home?authuser=1 

 
 

  

https://www.monash.edu/science/current-students/science-honours
https://www.monash.edu/discovery-institute/study/honours
https://www.monash.edu/science/current-students/manage-your-science-studies/research-units
https://www.monash.edu/science/current-students/manage-your-science-studies/research-units
http://www.monash.edu.au/pubs/handbooks/units/PHY3990.html
https://sites.google.com/monash.edu/research-in-action-3990-apply/home?authuser=1
https://sites.google.com/monash.edu/research-in-action-3990-apply/home?authuser=1
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How to use this book 
The Honours year and PHY3990 projects involve conducting research embedded in 

a research lab. Therefore, you need to find a project and supervisor to take you into 

their lab. At least one of your supervisors must be a member of staff or an adjunct 

member of staff of the Department of Physiology. That is, you must choose a project 

offered within this booklet. The Department of Physiology is a large research 

department covering all aspects of physiology from the level of the cell through to 

tissue and whole animal physiology, including human physiology and clinical 

research.  

 

Once you have found a few projects you like, contact the potential supervisors by 

email. You might like to arrange a discussion about the projects on offer, or request 

to visit the lab to get an idea of the type of work you would be doing. In your initial 

email, there’s no harm in providing a transcript of your marks and a CV (if you have 

one). Most supervisors are delighted that somebody would be interested in their 

work, so you should not be afraid about contacting them! The ability of a supervisor 

to sign you on to a project will depend on that project still being available and the 

limited number of students a supervisor can take on. So start talking to potential 

supervisors now! 

 

The decision to work in a lab should not be made overnight. You should talk to other 

students and research staff from the lab that you would be working with; you should 

talk with previous Honours students; and you should talk with the convenors about 

the Honours year in general. The convenors highly recommend that you talk with 

them before making any final decision to commit to a project.  

 

You may meet with your potential supervisor more than once. By the second 

meeting, make sure that you have a clear idea of what you will be doing, and what 

your new supervisor’s expectations of you are (e.g. working hours, independence, 

adherence to deadlines). You should also discuss anything that may impact your 

ability to work on your project (e.g. holiday plans, outside work, or other 

commitments). Honours will be a challenging (but hopefully very rewarding) year, so 

it’s important to make sure you have done your due diligence.  

 

Once you have a commitment on a project and supervisor: 

- for PHY3990, explore the links on the previous page for detailed information 

on how to apply  

- for Honours, you will need to complete the Physiology Departmental Project 

allocation form and meet with a convenor to have the Departmental form 

signed 
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Honours convenor contact details 

Honours 
Associate Professor Nicholas Price 
Physiology Honours Chief Examiner & Co‐convenor 

1st Floor annex, Room C196, 26 Innovation Walk 

Phone: 9905 5131 

Email:Nicholas.Price@monash.edu 

 
Associate Professor Craig Harrison  
Physiology Honours Co-convenor & BMH4200 

Convenor 

2nd Floor, Room F227, 26 Innovation Walk 

Phone: 9905 5132 

Email: Craig.Harrison@monash.edu 

 

 
Associate Professor Wendy Imlach  
Physiology Honours Co-convenor & BMH4100 

Convenor 

1st Floor, Room F116, 26 Innovation Walk 

Phone: 9905 1210 

Email: wendy.imlach@monash.edu  

 

 
  

mailto:Reetu.Singh@monash.edu
mailto:Craig.Harrison@monash.edu
mailto:wendy.imlach@monash.edu
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PHY3990 convenor contact details 

PHY3990 
Professor Marcello Rosa 
3990 Chief Examiner & Unit Co‐convenor (S1, S2). 

1st Floor Room C194 (Annex) 26 Innovation Walk 

Phone: 9905 2528 

Email:Marcello.Rosa@monash.edu 

 

 
Dr Tomris Mustafa 
3990 Unit Co‐convenor (S1, S2) 

2nd Floor, Room F221 26 Innovation Walk 

Phone: 9902 4019 

Email: Tomris.Mustafa@monash.edu 

 

 
Professor Helena Parkington 
3990 Unit Convenor (S1, S2 & Summer A) 

1st Floor, Room F133 

26 Innovation Walk 

Phone: 9905 2505 

 

Email:helena.parkington@monash.edu 

 

 

 

mailto:Marcello.Rosa@monash.edu
mailto:Tomris.Mustafa@monash.edu
mailto:leo.lui@monash.edu
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Dr Mehdi Adibi 
BDI themes: Neuroscience 

Email mehdi.adibi@monash.edu 

Web https://research.monash.edu/en/persons/mehdi-adibi-sede 

Project level Honours / 3990 

 

Supervisor 

 

Dr Mehdi Adibi 

 

Project 1: Contextual effects on 

tactile sensory processing and 

perception (Human and rodent 

experiments) 
Contextual modulation refers to 

prominent changes in the processing of 

information in brain and perception 

caused by interactions across space and 

time. We aim to understand the how the 

context we are in affects tactile sensory 

processing, perception and perceptual 

judgement, using human psychophysics. 

In this project you will use tactile vibrations 

with specific patterns to fingertips to 

generate a tactile motion perception. You 

will learn how to design a computerised 

experiment (in Matlab or Python), to 

perform controlled psychophysics, and to 

analyse data. Parallel behavioural 

experiments in rodents also are available 

as a separate or combined project. 

Project 2: Flash-lag effect in Tactile 

domain 
The flash-lag effect is a phenomenon in 

which a flashed visual stimulus appears to 

lag behind a moving object, when 

physically the two objects are co-

localized at the instant of the flash. It is 

believed that this is a predictive 

mechanism to compensate for the delay 

in motion processing. Here, using a novel 

technique to produce tactile motion 

across fingertips by sequentially 

stimulating them, we investigate if this 

phenomenon is present in the tactile 

domain. 

Project 3: Electrophysiology: 
Neuronal data recorded from multiple 

areas of brain in rodents is available for 

frequency-time analyses as a stand-alone 

project. Basic knowledge of 

Matlab/Python is required for this project.  

Project 4: Simulation 
In this project, you will simulate a neural 

network with recurrent connections 

based on anatomical data, and 

investigate the behaviour of network as a 

function of the parameters determining 

the connections between neurons. This 

project is suited to students with strong 

programming, computational or 

mathematical skills.  

 

  

mailto:mehdi.adibi@monash.edu
https://research.monash.edu/en/persons/mehdi-adibi-sede
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Dr Trevor Allen  
BDI themes:  

Email Trevor.allen@monash.edu 

Web https://research.monash.edu/en/persons/trevor-allen  

Project level Honours / 3990 

 

Co-supervisors 

 

 

Trevor Allen Uwe Proske 

 

Do we have more than one sense 

of position? 
We have all had the experience of 

feeling wobbly on our feet and clumsy in 

our movements after strenuous exercise. 

This is because exercise disturbs our sense 

of limb position. We thought the brain’s 

interpretation of signals from muscle’s 

length sensors changes after exercise. We 

want to test this idea using muscle 

vibration which produces position 

illusions. Does vibration after exercise alter 

the vibration illusion? This experiment will 

help us understand how the brain 

processes sensory signals. 

 

We are continuously aware of the 

locations of different parts of our bodies 

even when they are not visible to us. The 

sense of limb position involves signals 

generated in stretch-sensitive muscle 

spindles, which contribute to our 

sensations of limb position and 

movement. The aim of this project is to 

test if the mechanisms involved differ for 

two-arm position matching tasks versus 

single arm pointing tasks. Is the reliance 

on muscle spindles the same or is there 

an additional mechanism involved in 

pointing? Position sense is a fundamental 

aspect of our sensory experience and 

part of our self-awareness. A better 

understanding promises to provide new 

insights into clinical conditions such as 

anorexia nervosa, phantom limb pain 

and falls risk in the elderly. 

  

mailto:Trevor.allen@monash.edu
https://research.monash.edu/en/persons/trevor-allen


2022 Physiology Project Booklet 

Professor Zane Andrews   
BDI themes: Metabolism, diabetes and obesity / Neuroscience 

Email Zane.andrews@monash.edu 

Web https://www.monash.edu/discovery-institute/andrews-

lab/home 

Project level Honours / 3990 

 

Co-supervisors 

    
Zane Andrews Claire Foldi Dr Alex 

Reichenbach 

Dr Romana Stark 

 

Assessing the impact of hunger and smell neural circuits on learning and 

cognition  
Many of our daily behaviours are shaped by sensory information from external and internal 

cues. While the impact of common sensory modalities, such as vision and audition, on 

learning and cognition are well studied, the impact of other sensory modalities like olfaction 

and interoception (sensing of metabolic state) have received little attention.  

We use genetic techniques in mice to manipulate neural circuits responsive to interoceptive 

and olfactory cues and assess the impact on learning and cognition. To assess learning and 

cognition, we use a novel modular living and cognitive testing system for mice called the 

PhenoSys (PhenoSys; Berlin). The PhenoSys allows for fully-automated behavioural 

assessment of mice in group-living cages, incorporating radio-frequency identification 

(RFID) technology and touchscreen operant testing chambers. This system represents a new 

frontier for behavioural neuroscience as it minimises stress, improves reproducibility and 

learning rates.     

Measuring neural circuit activity and motivation for food rewards   
The overconsumption of food high in fats and sugars is a primary cause of obesity today. To 

address why we are so motivated to consume palatable foods, we use modern 

neuroscience techniques to measure neural activity and neuropeptide release in freely 

moving and behaving mice. We specifically address how hormonal signals from the body 

act on neural circuits to drive food intake and the motivation for palatable food. In this 

project we will assess neural activity using genetically encoded calcium sensors (GCaMP) 

and/or neuropeptide release using G-protein Receptor Activation Based (GRAB) sensors for 

dopamine or neuropeptide Y release. We will assess the impact of palatable food 

consumption on food reward neural pathways.  

Students with a background in neuroscience and metabolism are encouraged to apply.  
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Dr Nafiseh Atapour  
BDI themes: Neuroscience 

Email Nafiseh.atapour @monash.edu 

Web  

Project level Honours / 3990 

 

Co-supervisors 

  

Nafiseh Atapour Marcello Rosa 

 

How are inhibitory neurons 

represented in the neocortex? 
The inhibitory neurons of the cerebral 

cortex are a diverse population of cells. 

Their diversity is manifested in their 

different morphological, 

electrophysiological and neurochemical 

features. While these GABAergic 

interneurons constitute only around 20-

30% of all cortical neurons, their 

reciprocal connections with 

glutamatergic principal neurons provide 

cortical networks with a balanced 

excitation to inhibition, shaping cortical 

function. Disturbances in this balance, if 

not compensated, lead to major cortical 

malfunction and diseases. 

We aim to find out the distribution and 

density of interneurons, as classified 

based on their neurochemical features, in 

all areas of neocortex from anterior to 

posterior of the brain. Creating such 

distribution maps of cortical interneuron 

density offers basis for understanding of 

inhibitory neuronal circuits and their 

functional relevance. 

During this project you will learn how to 

visualize cortical interneurons using 

immunohistochemistry and to perform 

stereological cell counting and related 

analyses. 
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Dr Kristen Bubb 
BDI themes: Cardiovascular disease / Metabolism, diabetes and obesity  

Email kristen.bubb@monash.edu 

Web https://research.monash.edu/en/persons/kristen-bubb 

Project level Honours / 3990 

 

Co-supervisors 

  
Dr Kristen Bubb Prof Stephen Nicholls 

 

 

 

 

 

 

 

 

 

 

 

 

Interactions between 

inflammation and injury in the 

vascular wall. 
There is a large unmet need to discover 

new therapies for vascular diseases. At 

least a third of patients with coronary 

artery disease are resistant to current 

treatments. Women with life-

threatening hypertension in pregnancy 

have no option but to give birth early 

and patients with pulmonary 

hypertension go on to develop right 

heart failure and ultimately don’t 

survive. We are interested in the 

fundamental mechanisms underlying 

these diseases (Figure above). We 

utilise a mixture or animal and cellular 

pre-clinical models to address the 

pathophysiology and potential for new 

treatments. An honours degree with us 

will provide you with hands on lab 

training (functional cardiovascular 

measurements, protein and RNA 

expression and histology) and 

development of high-level 

communication and analytical skills. 

  

Our key aims are to 

examine interactions in 

the vascular cellular 

network that lead to key 

damaging effects in the 

vasculature including 

inflammation and 

oxidative stress (ROS). 

We focus on the function 

and wound healing 

ability of the vascular 

endothelium, and the 

response of key 

signalling molecules (i.e. 

nitric oxide [NO]). 

https://research.monash.edu/en/persons/kristen-bubb
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Dr Joanne Caldwell   
BDI themes:  

Email Joanne.caldwell@monash.edu 

Web https://research.monash.edu/en/persons/joanne-caldwell-

odgers 

Project level Honours / 3990 

 

Co-supervisors 

 
Joanne Caldwell, 

Benjamen Meadley 

 

 

The effectiveness of thermal 

blankets to maintain trauma 

patient body temperature. 
When patients suffer major traumatic 

injuries, coagulation can become 

compromised along with other biological 

processes. This can worsen bleeding and 

lead to worsening of physiological shock, 

progression to coma and death. When 

major trauma patients have physiological 

instability as a result of their injuries, it is 

vital to limit the progression of shock. This 

is achieved by preventing or minimising 

acidosis, derangement in blood clotting, 

and vitally, maintaining normothermia. 

Hypothermia in patients with severe injury 

can lead to increased morbidity and 

mortality, yet it is the probably the 

simplest parameter to control. 

  
In ambulance services, varying strategies 

are used to maintain normothermia in 

major trauma patients. This can range 

from applying a simple cotton blanket, or 

use of chemically activated heat 

blanket, through to administering 

warmed intravenous isotonic solutions. In 

this study we are aiming to assess 

warming strategies for major trauma 

patients in the out of hospital 

environment. We plan to perform a trial 

of various passive warming devices in a 

controlled laboratory setting to find an 

practical and cost effective method for 

preventing hypothermia in major trauma 

patients. 

  

mailto:Joanne.caldwell@monash.edu
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Associate Professor Siew Yeen Chai 
BDI themes: Neuroscience/ Cardiovascular disease / Metabolism, diabetes & obesity  

Email Siew.chai@monash.edu 

Web https://www.monash.edu/discovery-institute/chai-lab 

Project level Honours  

Collaborators 

     

Siew  

Chai 

Tracey 

Gaspari 

Phillip 

Thompson 

Claudia 

McCarthy 

Robert 

Widdop 

Current research in the lab is focussed on 

elucidating novel physiological and 

pathophysiological roles for the enzyme 

insulin-regulated aminopeptidase, IRAP, 

using a whole series of research tools 

developed in the laboratory including 

IRAP antibodies, small molecule IRAP 

inhibitors and tissue-specific knockout 

mouse lines. Research projects in the lab 

include…… 

 

We have exciting data that the global 

deletion of the IRAP gene protected against 

the development of age- and injury-induced 

cardiac and renal fibrosis.  We also found that 

structurally distinct but specific inhibitors of 

IRAP all reversed age-induced cardiac 

fibrosis.  More importantly, we found that this 

reduction in fibrosis translated into improved 

cardiac function.  We found that IRAP 

inhibitor treatment protected against the 

development of and reversed pathological 

fibrosis in a number of animal models.  We 

propose that IRAP is a novel target for the 

development of a new class of anti-fibrotic 

drugs.  

 

II.  Role of IRAP in mediating the neuro-

inflammatory response to ischemic 

damage 

Collaborators: Dr Claudia McCarthy and 

Professor Robert Widdop, Department of 

Pharmacology 

Stroke is Australia’s second greatest cause of 

death after coronary heart disease and is a 

leading cause of disability. We have three 

independent observations that provide clear 

evidence for the involvement of IRAP in 

ischemic damage (1) markedly reduced 

damage in the brains of the IRAP KO mice 

following middle cerebral artery occlusion, (2) 

IRAP inhibitor treatment attenuating volume 

of ischemic damage and (3) the detection of 

IRAP immunostaining in activated astrocytes 

and microglia after damage.  This project 

aims to elucidate a role for IRAP in the brain 

following focal or global ischemia and 

develop the concept of IRAP inhibitors as a 

potential treatment for ischemic damage.

 

I. Role of IRAP in the development of 

tissue fibrosis  

Collaborators: Dr Tracey Gaspari and 

Professor Robert Widdop, Department of 

Pharmacology, Professor Philip Thompson, 

Department of Medicinal Chemistry, 

Monash Institute of Pharmaceutical 

Sciences 
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Associate Professor Julia Choate   
Education Research (student and academic engagement, wellbeing, career 

development, graduate outcomes) 

Email Julia.choate@monash.edu 

Web https://research.monash.edu/en/persons/julia-choate/ 

Project level Honours / 3990 

 

Co-supervisors 

 

  

Ass/Prof Julia Choate Dr Danielle Rhodes Bethany Howard 

 

Biomedical student Professional 

and Personal Development 
(co-supervised by Dr Danielle Rhodes, 

Biomedical Education Advancement 

Team) 

This project will evaluate the impact of a 

Personal and Professional Development 

Program (PPDP) on the career 

development, wellbeing and professional 

identity of the biomedical 

undergraduates. This course-wide and 

assessed program was introduced into the 

biomedical degree program in 2016. The 

evaluation will involve student surveys and 

interviews. 

Biomedical (or Physiology) 

Graduate Employability 
(co-supervised by Bethany Howard, 

School of Public Health & Preventive 

Medicine)  

Potential projects will examine 

employment opportunities for biomedical 

graduates, by performing a content 

analysis of advertised positions or 

undertake a pilot study to examine the 

effectiveness of LinkedIn for tracking 

biomedical graduates. 

Academic’s perceptions of the 

Student Evaluation of Teaching 

(SETU) 
This study will examine how student 

evaluation of teaching can contribute to 

improvement of teaching quality. It will 

use interviews and surveys to determine 

academics’ perceptions of SETU, 

particularly how they interpret and 

analyse SETU results. 
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Dr Katrina Mirabito Colafella  
BDI themes: Cardiovascular disease  

Email Katrina.mirabito@monash.edu 

Web https://research.monash.edu/en/persons/katrina-colafella 

Project level Honours 

 

Co-supervisors 

   
Dr Katrina Mirabito Colafella Prof Kate Denton Prof Helena Parkington 

 

Protecting cardiovascular health 
Cardiovascular disease (CVD) is a leading 

cause of death and disability worldwide. 

Our work is focused on improving 

cardiovascular health for men and 

women across their lifespan. Current 

projects include:  

Project 1: Cardio-oncology 

Cancer therapies increase CVD risk. As 

survivorship from cancer increases, 

protecting cardiovascular health during 

cancer therapy is becoming increasingly 

important. Our studies are focused on 

understanding how newer cancer 

therapies cause cardiovascular and renal 

toxicity so that we can develop strategies 

to protect cardiovascular health and 

allow patients to remain on this life-saving 

treatment.  

Project 2: Protecting women’s health in 

pregnancy and beyond 

Preeclampsia, the severest form of high 

blood pressure during pregnancy occurs 

in 5% of pregnancies and increases the 

risk of developing CVD in later life for both 

the mum and the baby. We have 

identified protective cells that are 

released from the placenta of healthy 

pregnancies and are investigating if these 

cells or the information they carry can be 

used to help women who developing 

preeclampsia.  

Project 3: Sex differences in CVD 

It is well established that sex differences 

exist in CVD progression, outcomes, and 

response to treatment, but the underlying 

mechanisms are poorly understood. Using 

a novel four core genotypes (FCG) rat 

model we are dissecting the effects of sex 

hormones versus sex chromosomes on 

cardiovascular and kidney function.  

Skills and techniques and prerequisites: 

In vivo animal surgery; renal function and 

blood pressure measurement; ex vivo 

vascular function; analysis of molecular 

and structural markers (western blot, PCR, 

immuno-histochemistry) of tissue damage. 

 

Students must have completed PHY3171. 

Willingness to work hard and contribute to 

the success of the project. 
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Professor Michael Cowley  
BDI themes: Metabolism, diabetes and obesity / neuroscience 

Email Michael.cowley@monash.edu, 

stephanie.simonds@monash.edu  

Web https://research.monash.edu/en/persons/michael-cowley 

https://research.monash.edu/en/persons/stephanie-simonds 

Project level Honours / 3990 

 

Co-supervisors 

  
Michael Cowley Stephanie Simonds 

 

How does estrogen act to protect the 

heart? 

It is established that estrogen is 
cardioprotective, and this is likely the 
reason why pre- menopause women have 
lower rates of heart disease than men, but 
similar rates after menopause. Estrogen 
acts on vascular walls to decrease tone, 
and causes reduced peripheral vascular 
resistance, but additional mechanisms 
may be in place as well. We have recently 
identified a hypertensive effect of leptin in 
mice and in humans; leptin acts on the 
brain to increase activity of the 
sympathetic nervous system, and increase 
blood pressure. We also have preliminary 
evidence that estrogen acts on the brain 
to decrease blood pressure. This project 
will determine the mechanism of the effect 
of estrogen in the brain to decrease blood 
pressure. The project will provide 
experience with animal handling, animal 
surgery, cardiovascular telemetry, 

immunohistochemical staining of mouse 
brains, experience with cre-lox gene 
deletion technology, gene expression 
arrays and hormone assays. 

 

How does pregnancy increase blood 

pressure? 

It is known that estrogen is protective 
against cardiovascular disease. However in 
pregnancy there are cases where blood 
pressure rises dangerously (pre-
eclampsia). Estrogen acts on vascular walls 
to decrease tone, and causes reduced 
peripheral vascular resistance. We have 
recently identified a hypertensive effect of 
leptin in mice and in humans; leptin acts 
on the brain to increase activity of the 
sympathetic nervous system, and increase 
blood pressure. We also have preliminary 
evidence that estrogen acts on the brain 
to decrease blood pressure. Leptin levels 
increase during pregnancy, but there is no 
data on whether the effect of pregnancy 

mailto:Michael.cowley@monash.edu
mailto:stephanie.simonds@monash.edu
https://research.monash.edu/en/persons/michael-cowley
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on blood pressure is due to leptin. This 
study will examine the role of leptin and 
estrogen and determine the mechanism of 
the increase in blood pressure during 
pregnancy. The study will involve in vivo 
pharmacology, surgery, implanted radio 
telemetry, and immunoassays. 

 

How do neurons regulate blood 

glucose levels? 

Diabetes affects 6-9% of the Australian 
population, and its incidence is increasing. 
Although there are some reasonable 
therapies for diabetes, there remains a 
clear need for better therapies. Using 
advanced neuroscience techniques we can 
rapidly activate and inhibit neurons in the 
hypothalamus. In doing this we have 
discovered that these neurons can rapidly 
change blood glucose levels. This project 
will investigate how these specific types of 
neurons can rapidly control blood glucose, 
and if the effect might be used as a 
therapeutic for the treatment of diabetes. 
This project will involve a combination of 
surgery, virology, FDG-PET, microCT, blood 
glucose measurements, and in vivo 
pharmacology using lean and obese mice. 

 

Combination Therapy for the 

Treatment of Obesity. The Impact on 

the Cardiovascular System. 

Combination therapies are used in many 
disease states and will be used in obesity 
to ensure the greatest weight loss. Before 
combination therapies can be used for 
weight loss, the actions of combination 
therapies have to be assessed on key 
systems, including the cardiovascular 
system and system that regulate glucose 
homeostasis. 

In this project, students will have the 
opportunity to be involved in research 
investigating obesity drugs on the market 
and the impact of combination therapies 
on the cardiovascular system. 
This project will provide the successful 
applicant with experience in animal 
handling, collection of blood and tissues 
samples from mice with subsequent 
analysis by radioimmunoassay, 
immunohistochemistry analysis of 
proteins, microarray to assess gene 
expression as well as several physiological 
and analytical techniques. 
 

Hypothalamic Signaling Mechanisms 

in Obesity 

Many peripheral hormones which play a 
critical role in the regulation of 
metabolism such as leptin and insulin are 
thought to mediate these actions though 
modulating the activity and signaling 
mechanisms of neurons in the 
hypothalamic region in the brain. In 
obesity, the hypothalamus fails to 
respond adequately to such hormones 
leading to changes in feeding behaviors, 
inability to sense fat storage and regulate 
blood glucose levels which in turn leads to 
the development of type 2 diabetes. In 
this project, we will use various 
techniques such as stereotaxic injection 
of viruses in the hypothalamus of mice 
combined with in vivo calcium imaging 
and immunohistochemical staining to 
better understand the neuronal targets 
and the signaling mechanism of these 
hormones in the hypothalamus and the 
role these pathways play in obesity and 
associated co-morbidities such as 
diabetes.
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Combating Cardiovascular disease 
Cardiovascular disease (CVD) is the major 

cause of death worldwide. Almost 2/3 of 

the world’s population have hypertension, 

which increases the risk of heart, brain and 

kidney disease. The cause of hypertension 

is unknown and current treatments are 

ineffective in many people. 

Understanding the mechanisms and 

better treatments are needed. These 

should not only lower blood pressure but 

should also target prevention of organ 

injury caused by hypertension. Our work in 

this area focuses on: 

Project 1: Renal denervation 

A new treatment for hypertension, 

ablating the renal sympathetic nerves, 

shows promise, but questions remain. Our 

aim is to determine for how long blood 

pressure is lowered by this procedure 

(since the nerves regrow) and whether this 

treatment is superior to current drug 

therapies. 

Project 2: Pregnancy induced 

hypertension and long-term CVD risk 

Hypertension complicates 1 in 10 

pregnancies. Once the baby is born, the 

mothers blood pressure returns to normal- 

or does it? Women who suffer pre-

eclampsia may have lasting 

cardiovascular damage that increases 

CVD risk as they age. Here we determine 

what residual damage is present, and if 

CVD in a model of pre-eclampsia in mice, 

can be prevented by early treatment. 

Project 3: Cellular senescence & CKD 

Senolytic agents are emerging as 

treatments for chronic disease. Cell 

senescence occurs when damaged cells 

permanently exit the cell cycle. These cells 

persist and accumulate in tissues 

acquiring a proinflammatory phenotype 

that drives fibrosis and loss of organ 

function. Current studies investigate if non-

classical components of the renin-

angiotensin system, in a sex-dependent 

manner, regulate cell senescence in 

models of CKD. 

Skills, techniques and Prerequisites: 

In vivo animal surgery; renal function and 

blood pressure measurement; analysis of 

molecular and structural markers (western 

blot, immuno-histochemistry, PCR,) of 

tissue damage. 

Willingness to work hard and contribute to 

the success of the project. 
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Understanding the physiological 

causes of Obstructive Sleep 

Apnoea (OSA) in both children 

and adults, with a focus on 

developing/testing novel 

treatments. 
Current clinical management of 

obstructive sleep apnoea (OSA), a 

common sleep disorder in both children 

and adults, uses constant positive airway 

pressure as first-line treatment but is poorly 

tolerated by many. Consequently, a more 

sophisticated/personalised approach to 

better target treatments to differing 

underlying physiological deficits and their 

characteristic respiratory phenotypes is 

required. 

This broad research stream aims to: 

• Understand the physiology causing 

an individual’s OSA 

 

• Use this information to refine 

deployable methods to allow 

personalised treatment of OSA 

using therapies targeted to each 

individual’s main causal deficits. 

• Our research program often 

involves trialling novel drugs (or 

combinations of interventions) to 

assess efficacy. 

 

• We have partnered with both adult 

(A/Prof Hamilton) and paediatric 

(A/Prof Nixon) sleep specialists 

which enables us to perform 

cutting-edge clinical research that 

can be directly translated to the 

clinic.  

Our work hopes to provide a set of clinical 

tools for phenotyping patients with OSA 

and identifying patient-specific 

treatments to revolutionize how OSA is 

currently managed: this advance beyond 

the current treatments for OSA would offer 

patients a greater range of treatment 

options, and thereby improve treatment 

adherence as well as quality of life and 

health outcomes.
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Neural mechanisms of attention 

and decision‐making  

Every day we make decision about what 

to do, where to go. In order to make 

these decisions, networks of areas in the 

brain must orchestrate their activity and 

work together to integrate sensory 

information about available choices, 

make a decision, and execute a choice. 

However, the mechanisms by which 

areas of the brain communicate with 

one another to form the basis of 

cognition and behaviour are poorly 

understood. 

This project will investigate how 

populations of cells in different areas of 

the brain communicate with each other 

and how this activity gives rise to 

cognition – such as attention and 

decision-making – and ultimately guides 

behaviour. Particularly, it has been 

suggested that the parietal cortex is 

involved in integrating information from 

different parts of the brain to help guide 

decision-making. We will study how 

neurons in the parietal cortex encode 

information related to different choices 

and how this information is integrated to 

form decisions and guide behavior. 
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Measuring Achilles tendon strain 

and stiffness during hopping 

among people with Achilles 

tendinopathy: a reliability study 
In vivo measures of tendon strain and 

stiffness (resistance to stretch at a given 

load) have been achieved among 

people with healthy Achilles tendons 

during fast ballistic tasks such as hopping. 

These measures have demonstrated that 

the Achilles tendon experienced 

substantial strain of about 8% during 

submaximal hopping. Achilles 

tendinopathy is a painful overuse 

condition that affects the Achilles tendon 

and is characterized by pain and 

dysfunction (e.g., impaired walking and 

running ability) but also a reduction in 

mechanical strength (increased strain for 

a given amount of force on the tendon). 

We do not currently know whether 

Achilles tendon strain is altered during 

submaximal hopping among people with 

Achilles tendinopathy. They may 

experience higher levels of strain if the 

tendon is mechanically compromised. 

Alternatively, people with a painful 

Achilles tendon may alter their hopping 

biomechanics to shift load away from the 

ankle and Achilles tendon. This study will 

focus on developing a reliable measure 

of tendon strain and stiffness. To do this 

various hop tasks (e.g., various speeds of 

hopping, various instructions) will 

be  testing in a pre- to post paradigm to 

assess reliability. There will be force plate 

and 3D motion measures so that forces at 

the ankle and Achilles tendon can be 

estimated. There will also be a direct 

measure of whole tendon strain via 

ultrasound. 

 

Relevant reading for interested students: 

Lichtwark, G.A. and Wilson, A.M., 2005. In vivo 

mechanical properties of the human Achilles 

tendon during one-legged hopping. Journal 

of experimental biology, 208(24), pp.4715-

4725.  
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Project title: How does transcranial 

stimulation of prefrontal cortex 

influence cognitive abilities? 
Recently, the technique of transcranial 

Direct Current Stimulation (tDCS) of 

dorsolateral prefrontal cortex (DLPFC) has 

gained much attention for potential 

management of neurological and 

neuropsychiatric disorders such as 

depression and schizophrenia, pain, 

substance craving in addicts, obesity and 

stroke. Recent studies have shown that the 

modulatory effects of tDCS on cognitive 

abilities is not limited to basic sensory-

motor processes and can influence higher 

brain functions such as working memory.  

Compared to other brain stimulation 

techniques tDCS appears to be the safest 

and the most suitable for clinical 

applications. However, the neural 

substrate and mechanisms underlying the 

effects of tDCS on cognitive and affective 

processes remain unknown. We would like 

to study the modulatory effects of tDCS of 

DLPFC on cognitive flexibility and 

executive control. These studies will be 

conducted in the context of clinically 

relevant cognitive tests.  

We will examine how contextual factors 

such as emotional state and 

environmental factors interact with tDCS 

to influence cognitive functions. In this 

project, the students will learn how to 

assess cognitive functions in the context of 

behavioural tests and will also become 

skilled at these brain stimulation 

techniques. My emphasis is that the 

students also learn about preparing 

hardware and software and become 

independent in establishing a 

psychophysical testing setup for various 

cognitive tests. 

This project is part of a multidisciplinary 

approach to understand the function of 

prefrontal cortex in cognition.
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Motivation for starvation: 

understanding the neurobiology of 

anorexia nervosa 

Anorexia nervosa (AN) has the highest 

mortality rate of any psychiatric disorder - 

12 times higher than the death rate from 

all other causes in young females. Despite 

this, there is currently no effective 

medicinal treatment for AN. 

We use the activity-based anorexia (ABA) 

rodent model to examine the 

neurobiological and behavioural 

determinants of pathological weight loss. 

With genetic, pharmacological and 

molecular approaches to manipulate and 

record from specific neuronal cell types 

and circuits together with reinforcement 

learning paradigms, our goal is to uncover 

aspects of brain function that are essential 

to the development of AN and also 

modifiable.  

 

How do psychedelics alter brain 

function and behaviour?  
Psilocybin, the psychoactive compound 

produced by so-called “magic” 

mushrooms, has shown promising results in 

clinical trials for treating a range of 

psychiatric conditions, including 

depression, anorexia nervosa (AN) and 

obsessive-compulsive disorder (OCD).  

However, the biological mechanisms 

through which psilocybin acts to cause 

long term changes in brain function and 

behaviour are largely unknown. We are 

investigating the therapeutically relevant 

functions of psilocybin on a range of 

outcomes including reinforcement 

learning and behavioural flexibility. We will 

correlate the effects of psilocybin on 

behavioural outcomes with the function of 

specific receptors in the brain and 

investigate the molecular signalling 

pathways through which psilocybin acts 

to produce long-lasting improvements in 

psychological well-being. 
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Theoretical design of 

electrophysiology experiments in 

the marmoset claustrum 
The claustrum is a structure of the 

mammalian brain, notoriously difficult to 

study with standard electrophysiology 

techniques due to its unusual geometry 

and location in the brain. For this reason, a 

thorough theoretical research is needed 

before major experiments, which would 

predict the optimal number of electrodes, 

their position and the electrical currents to 

go through them. The current project will 

address this through simulations in 

Matlab/Python of electrical currents and 

electrical fields in biological tissue.   

In the marmoset claustrum, we have 

recently made a pilot electrophysiology 

experiment, and also investigated the 

spatial arrangement of its neurons. 

Therefore, the student will be able to 

compare the predictions with these results 

and draw pertinent conclusions. At the 

end of the project, the student will be 

prepared to further pursue either a 

theoretical or experimental pathway. 

Modelling the dynamics of the 

claustrum with The Virtual Brain  
The claustrum is a mysterious structure of 

the mammalian brain, whose function 

currently remains unknown. Although 

there are multiple hypotheses about its 

role, none of them has been tested with 

computational modelling yet. 

In the current project the student will test 

some of these hypotheses using The Virtual 

Brain, a neuroinformatics tool built for 

large-scale brain simulations. The model 

will be built using anatomical and 

physiological data from the lab and from 

the literature. The purpose is to gain insight 

of the possible states of the claustrum, 

which will be tested experimentally in 

further projects. This is a standard 

approach in systems neuroscience.
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Our Research 
In female mammals, TGF-β family proteins 

are intricately involved in the control of 

folliculogenesis and ovulation, and the 

establishment and maintenance of 

pregnancy. Several TGF-β ligands also 

serve as endocrine hormones to integrate 

the reproductive status of the ovary to the 

female’s physiological condition. Such 

biological impact identifies these proteins 

as promising therapeutic targets to treat 

reproductive disorders and 

postmenopausal complications, including 

osteoporosis, muscle wasting and obesity. 

Based on our understanding of the 

synthesis/activation of TGF-β proteins, we 

have generated numerous biologics to 

modulate TGF-β family signalling and 

developed new genetic models that 

display reproductive and/or metabolic 

pathologies. Our research program is 

centred on the use of these novel tools to 

improve female health outcomes. 

Projects 
1. Therapeutic potential of TGF‐ proteins 

for the diagnosis and treatment of female 

infertility 

2. Physiological consequences of inhibin 

loss at menopause 

3. Generation of a potent AMH therapy for 

the preservation of female fertility.
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Our lab investigates changes in neuronal activity within pain circuits during the 

development of chronic pain. We focus on pathological changes in spinal pain circuits 

that can be modified to treat pain. 

Discovering novel targets for the 

treatment of chronic pain 
Chronic pain is very common with one in 

five Australians suffering from long-term 

pain that is serious enough to cause 

disability. This type of pain is difficult to 

treat, and most medicines come with 

side effects and don’t provide adequate 

relief.  This project investigates the role of 

inhibitory signalling in the development 

and persistence of pain in mouse models 

of chronic pain, including fibromyalgia, 

diabetic neuropathy and chemotherapy-

induced neuropathic pain. The roles of 

potential therapeutic targets will be 

investigated using specific knock out 

animals and siRNA knockdown. The 

project will involve mouse behavioural 

assays and immunohistochemistry.  

 

Development of pain pathways 
Neural circuits in the dorsal horn of the 

spinal cord act as a gate between the 

peripheral nerves and the brain. Small 

changes in activity can affect whether 

signals elicited from sensory stimuli reach 

the brain, allowing perception and 

awareness of the stimuli. This study will 

investigate the development of neuronal 

subtypes and local circuits during early 

neonatal development by using 

immunohistochemistry and analysis of 

electrophysiological recordings. 

 

Mechanisms driving chronic itch 
Itch as an unpleasant sensation that can 

relieved by scratching, however in some 

people itch can become persistent. This 

project focusses on the itch signaling 

mechanisms within the spinal cord dorsal 

horn to understand changes in neural 

circuitry that drive chronic itch in the 

absence of itch stimuli. This project will 

involve behavioral studies, 

immunohistochemistry, and analysis of 

electrophysiological data.  
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Figure 1. Thermography images showing 

changes in heat production in supraclavicular 

brown adipose tissue. 

 

Control of brown adipose tissue 

function in humans 
We are interested in understanding the 

physiology of brown adipose tissue in 

humans. Adaptive thermogenesis is the 

dissipation of energy through specialised 

cellular heat production. It has therefore 

has been proposed that increased brown 

adipose tissue activity leads to an increase 

in energy expenditure and is an important 

physiological regulator of energy balance 

and body weight. Furthermore, activation 

of brown adipose tissue exerts beneficial 

effects on metabolic health, irrespective 

of its effects on energy expenditure. We 

are interested in understanding whether 

increased brown adipose tissue activity 

improves glucose metabolism in humans. 

We use state of the art techniques to 

measure brown adipose tissue activity in 

humans. This involves infrared 

thermography to measure brown adipose 

tissue heat production as shown in Figure 

1. 

Projects 
1. Role of sex steroids in the control of 

brown adipose tissue activity: effect of 

female contraceptives 

2. Effect of cold and cold-mimics on 

glucose metabolism and brown adipose 

tissue function in humans 
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Understanding involuntary weight 

loss in cancer cachexia and food 

aversion  

Many of us wish we could lose weight 

without trying. However, there are some 

diseases where weight loss is a real issue. 

Chronic diseases like cancer are often 

associated with extreme weight loss and 

loss of appetite – called cachexia or 

cachexia-anorexia syndrome.  

I investigate how the brain mechanisms 

that usually maintain body weight 

homeostasis break down in diseases such 

as cancer cachexia. Usually, our brains 

are very good at keeping us from losing 

weight – so good in fact, that obesity is a 

major health problem. However, in some 

diseases, these mechanisms break down, 

and people involuntarily lose weight.  

I use a mouse model of pancreatic 

cancer to investigate how this occurs. I 

use a range of modern genetic 

neuroscience techniques such as 

DREADDs or optogenetics to manipulate 

specific neurons in the brain. This can tell 

us how neurons respond differently during 

chronic disease, and if turning them off or 

on changes disease progression.  

I am interested in two main neuronal 

populations: the AgRP neurons in the 

hypothalamus and the GFRAL neurons in 

the brainstem. AgRP neurons are hunger 

neurons, they are active when an animal 

is hungry. When they are stimulated, a 

mouse will immediately start eating. 

GFRAL neurons are newly discovered, so 

we don’t know a whole lot about them 

yet. They appear to be aversion neurons, 

to be active when animals are sick, and 

stimulating them makes animals stop 

eating, possibly because they feel 

nauseous. 

Projects in my lab will use molecular 

neuroscience techniques to investigate 

how these two kinds of neurons work 

together to drive behaviour and 

metabolism, and how this goes wrong in 

cancer cachexia. 
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How self-aware is the brain? 

When we move our eyes, we generate 

visual motion on our retinas. The reason 

that this motion goes almost completely 

unnoticed is because a copy of the 

motor signal is simultaneously used to 

modulate sensory and perceptual 

processing. Here, we will explore the 

limitations of this perceptual 

compensation for our own movements. 

Miscalibrations in this compensation may 

account for impaired eye movements in 

people with schizophrenia and autism, 

and this work will contribute to biomarker 

development. 

In this project, we will collect and 

analyse eye movement data from 

participants tracking moving objects. In 

addition, they report their perception of 

those objects. We will build 

computational models that allow us to 

predict both the timing of eye 

movements and the participants’ 

perception.  

You will learn how to quantify human 

behaviour and apply analytical and 

statistical techniques.  It is suited to 

students interested in developing their 

computational or mathematical skills. 

How do populations of neurons 

represent the world? 

Conscious visual perception depends 

upon the collective activity of thousands 

of neurons. Yet, traditionally, visual 

neuroscientists have been able to record 

the activity of just one or a few sensory 

neurons at a time. This project will use 

cutting-edge electrophysiology 

techniques to simultaneously record the 

activity of up to 1000 neurons in visual 

cortex as a range of dynamic visual 

stimuli are presented. This will allow us to 

characterise how small populations of 

neurons represent the environment. 

Specifically, we will examine how the 

activity of neurons in the middle 

temporal area encodes the speed and 

direction of moving stimuli, and how 

the responses of these neurons change 

over time with prolonged stimulation. 

During this project, you will learn 

electrophysiological techniques, and 

apply sophisticated computational 

analyses to neuronal data sets. It is suited 

to students with strong computational or 

mathematical skills
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Study of the connections of 

areas of the cerebral cortex. 
The aim is to create a ‘wiring diagram’ 

of how different areas of the cerebral 

cortex are connected to each other, 

and to other parts of the brain. This 

type of information will allow the 

modelling of the information flow 

through the brain, and allow the 

development of better artificial 

systems capable of vision. We will also 

be studying the consequences of brain 

lesions early in life – how the neuronal 

circuits reorganise to make use of the 

parts of the brain that are unaffected. 

This has direct implications for future 

attempts to cure certain types of 

blindness. These experiments use 

fluorescent tracer substances which, 

when placed in a point of the brain, 

migrate along the axons to reveal the 

cells that send information there. You 

will be trained in surgical techniques, 

histological techniques and 

microscopy including image 

processing techniques. These projects 

also offer opportunities for students 

with interest in computer graphics, 

through the development of better 

tools for the visualisation of complex 

networks of data. 
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The basis of improved metabolic 

outcomes after bariatric surgery – 

insights from rodent models  

Bariatric surgery has now been accepted 

as a front-line treatment for obesity as well 

as many obesity-related comorbidities 

including type 2 diabetes (T2D) and 

cardiovascular disease. Our data 

indicates that brown adipose tissue (BAT) 

is not only necessary for vertical sleeve 

gastrectomy (VSG)-induced weight loss 

but is a major contributor to the 

sequestration of glucose, however the 

biological mechanisms underlying these 

changes remain unclear. 

These studies will highlight the importance 

of BAT in mediating the metabolic 

improvements following VSG and also 

determine the involvement of gut-brain 

pathways in relaying sensory information 

from the gut using in vivo approaches. 

What is the impact of bariatric 

surgery on behaviour and mood? 

Obesity and mental illness are leading 

contributors to the burden of disease in 

Australia and worldwide. Bariatric surgery 

is an effective treatment for obesity but is 

associated with adverse effects on mood, 

including increased risk of suicide in rare 

but important cases.  

The mechanisms underlying these effects 

are not clear. These studies aim to 

understand the impact of VSG on a range 

of reward and mood related behaviours 

using a combination of traditional and 

automated behavioural testing 

paradigms in combination with 

chemogenetic approaches to 

manipulate neuronal activity.  
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Identifying new treatments for 

drug-resistant cancer  

Advanced prostate cancer eventually 

develops drug resistance, so effective new 

therapies are needed. 

Our group is tackling this challenge by 

growing tumours from different patients in 

the lab. Using this technique, we 

compare how tumours respond to novel 

treatments. Our results show that some 

tumours are more sensitive than others to 

specific treatments. These exciting results 

are helping us prioritise drugs for further 

clinical validation.  

Project aim: We will test the response of 

different patients’ tumours to novel drugs 

targeting the epigenome and DNA 

damage repair. Subsequently, we will 

identify molecular features that distinguish 

between sensitive and resistant tumours. 

These results will provide new insight into 

better treatments for tumours that have 

failed current therapies.  

 

 

Using hormones to treat prostate cancer  

Current clinical trials are testing a new 

approach to treat prostate cancer where 

patients are given monthly injections of 

testosterone. This is known as bipolar 

androgen therapy (BAT). So far, the results 

of trials are promising, but some tumours 

are more sensitive to than others. 

Project aim: We will test whether combining 

BAT with other treatments increases the 

range of tumours that respond to therapy. 

We will also examine whether these 

combination therapies are synergistic and 

determine how they impact hormone 

signaling in prostate cancer cells. 

Techniques: These 

projects will use a 

range of techniques 

including organoid 

culture, pathology, 

patient-derived 

xenografts and 

immunohistochemis

try.   
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Functional imaging of unique 

neurons in mouse visual cortex 
Diversity is one of the most highly 

evaluated value in our workplace to 

maximize its performance. Diversity in 

neural cells (neurons) may be similarly 

beneficial for our brain, but little is known 

about how important it is in neural 

processing. For instance, why and how are 

individual neurons different from neurons 

in the same cortical area found nearby? 

How does the functional diversity impact 

the overall neural processing in the 

network? 

This project addresses these questions, by 

combining cutting-edge two-photon 

imaging approaches; first performing 

screening of how individual neurons 

behave in vivo, and then targeting 

individual unique neurons for further 

detailed anatomical and functional 

analyses. By investigating functional 

diversity in a living brain, we gain new 

insight into how the diversity contributes to 

physiological brain functions. 

Cracking neural circuits for animal 

behaviour 
Neuroscience is becoming an exciting 

and multidisciplinary field, with a 

combination of biology, psychology, 

engineering, and large-data processing. 

This project is suitable for those who are 

motivated to apply data-processing skills 

to biological questions. Our research 

projects aim to investigate how neural 

circuits in the mouse brain work during a 

behavioural task; we visualize neural 

activity in vivo using advance fluorescent 

microscopy (two-photon imaging), while 

filming the behaviour of mice. Animal 

movements need to be classified 

accurately and efficiently from the video, 

using deep learning (DeepLabCut), and 

to be linked to neural activity in vivo.
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How does our brain make 

decisions? 
Neurons in different areas of the brain 

encode different types of information 

about our surrounding world. When we 

need to make a decision, these brain 

areas exchange information with each 

other to allow the different choice 

parameters to be compared.  

However, how this information is 

conveyed and compared is unknown. 

E.g. How do we choose between eating 

a piece of cake or to go for a run when 

these actions are so different? In this 

project we will examine neural activity 

across multiple brain areas as we make 

complex decisions to try and uncover 

how this communication occurs. 

 

 

Towards the bionic 

human  
Neural prostheses such as cortical vision 

prostheses offer hope to restore sight to 

the blind, while devices such as brain 

machine interfaces aim to read out brain 

activity to help quadriplegics control 

devices such as robotic arms.  

This project will discover ways to improve 

prostheses that interface with the brain by 

using a brain signal called the local field 

potential. By monitoring this signal we will 

be able to measure the performance of 

the prostheses as we compare different 

parameters such as the location 

electrodes and time of stimulation.  

Preferred skills for both projects include 

knowledge of Matlab and programming 

and preference for analytical style 

projects. 
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To understand how we make sense of the 

rich visual world around us, we need to 

understand not only how neurons in the 

visual system work independently, but 

also how their responses affect one 

another. 

How do groups of neurons 

represent visual information? 
We make recordings from visual areas of 

the brain while we present visual stimuli, 

and measure how the visual information 

changes the responses of neurons. In this 

project, you’ll analyse the responses of 

neurons as individuals and as a collective 

to see how different kinds of visual 

information change how they respond. 

You’ll also have the opportunity to 

observe ongoing experiments of a similar 

nature. 

How do different network rules 

change how groups of neurons 

work? 
We can test our hypotheses about how 

neurons affect one another by using 

computational models to simulate 

networks of neurons with known 

interactions. In this project, you’ll run 

simulations of groups of neurons using 

different rules to see how different 

connection schemes change their 

behaviour.  

How does what we see affect 

what we perceive? 
To learn more about the properties of our 

visual system in behaviour, we measure 

how people perceive visual information in 

different contexts. In this project, you’ll 

test human observers using carefully 

controlled visual stimuli to determine how 

aspects of the stimulus affect perception. 

 

Requirements 

Experience in coding or enthusiasm for 

learning to code. Background in at least 

one of sensory neuroscience, psychology, 

computing, or mathematics. 

 

Learning opportunities 

MATLAB or Python, data management, 

computational modelling, human 

behavioral research, exposure to 

electrophysiology in animals. 
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National Stroke Data Linkage 

Program 

Students will have an opportunity to 

undertake health services research on 

patients with stroke using data obtained 

from the Australian Stroke Clinical Registry, 

clinical trials and data linkage. 

Potential projects include: 

1. Data linkage to generate evidence to 

understand adherence to primary 

prevention medications and support 

provided by general practitioners for the 

management of stroke 

2. Cost-effectiveness of implementing new 

models of care in stroke – acute and 

chronic therapies 

3. Observational studies to investigate 

how quality of acute stroke care and risk 

factors affect patient outcomes 

4. Development and evaluation of 

community health education programs to 

raise awareness of stroke 

5. Improving clinical coding and 

documentation for stroke. 


