
UROPS Projects 2018-19 

AirRater Darwin: 
can smartphone 
apps reduce health 
harms from 
extreme heat? 

Fay Johnston, 
Amanda 
Wheeler, Penny 
Jones, Sharon 
Campbell 

Fay.Johnston@utas.edu.au   

With climate change expected to increase the duration and intensity of hot periods, 
understanding how to mitigate the health impacts of heat stress is a growing 
concern. This project will evaluate the utility of the ‘AirRater’ smartphone app as a 
heat management tool in the Top End. Now operating in Tasmania and the ACT, 
AirRater will be launched in Darwin in October 2018. AirRater aims to reduce the 
health impacts of environmental conditions including pollen, heat and smoke by 
providing easy access to real-time, local information. The app also sends 
notifications and allows users to log symptoms so that they can better understand 
links between the environment and their health. While Tasmanian and ACT 
evaluations suggest AirRater is helping people better manage the impacts of pollen 
and smoke, AirRater has not yet been evaluated as a heat management tool. Key 
questions include: Do people do anything differently if they receive personalised 
heat-wave warnings? Is it helpful to have real time information about apparent 
temperature? Can smartphone apps such as AirRater support heat management in 
key occupational settings? And should humidity be integrated into how we 
formulate heat-wave warnings? These questions form the basis of this project, 
which will involve designing, implementing and analysing an online evaluation 
questionnaire for AirRater Darwin users, and/or focus-group qualitative research 
targeting the utility of AirRater in heat-prone workplace settings (for example, 
firefighting). Overall this project will (a) provide a pilot evaluation of AirRater as a 
heat management tool; and (b) provide an important empirical basis upon which to 
further develop heat-wave warning strategies across Australia. 
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Testing Tasmanian 

devil serum for 

inhibitory proteins 

Dr Andy Flies, 
Dr Bruce Lyons 

andy.flies@utas.edu.au 

The Tasmanian devil facial tumour (DFT) disease has been the primary driver for an 

85% decline in wild devils. Recently a second type of transmissible tumour was 

discovered in wild devils and this second devil facial tumour (DFT2) thus far has 

proven to be 100% fatal1. These two transmissible tumours offer a unique 

opportunity to learn how tumours avoid being killed by the immune system, and the 

knowledge we acquire from studying these transmissible tumours could have help us 

to understand cancer and transplant rejection in other species. In humans, the PD-L1 

molecules delivers an inhibitory signal to immune cells that could otherwise kill 

tumour cells. Futhermore, levels of PD-L1 in serum from human patients has been 

correlated with poor prognosis2,3. We have recently discovered that DFT1 and DFT2 

cells upregulate PD-L1 in response to inflammatory cytokines4,5. Our goal here is to 

develop and enzyme-linked immunosorbent assay (ELISA) to quantify PD-L1 in 

Tasmanian devil serum.  Aims: 

1. Develop and optimise an ELISA for quantifying Tasmanian devil PD-L1 

2. Quantify PD-L1 in archived Tasmanian devil serum samples. 

 

Key techniques: enzyme-linked immunosorbent assay (ELISA), analysis of receptor-

ligand interactions. 
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devil facial tumour 

disease 
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The Tasmanian devil facial tumour (DFT) disease has been the primary driver for an 

85% decline in wild devils. Recently a second type of transmissible tumour was 

discovered in wild devils and this second devil facial tumour (DFT2) thus far has 

proven to be 100% fatal1. These two transmissible tumours offer a unique opportunity 

to learn how tumours avoid being killed by the immune system, and the knowledge 

we acquire from studying these transmissible tumours could have help us to 

understand cancer and transplant rejection in other species. Efforts to develop a DFT 

vaccine have made steady progress, but have been hampered by the limited tools 

available for studying the devil immune system2. The goals of this project will be to 

use cutting-edge molecular biology techniques to develop new proteins (i.e. cytokines 

and cytokine receptors) for studying and manipulating the devil immune system. 

Aims: 

1. Develop expression vectors for cytokine receptors. 

2. Determine if fluorescently-labelled cytokines can be used to map cytokine receptor 

expression.  

 

Key techniques: polymerase chain reaction (PCR), overlap-extension PCR, DNA 

purification, plasmid DNA construction, Gibson assembly cloning, bacterial 

transformation, DNA sequencing, cell culture, mammalian cell transfection, analysis 

of receptor-ligand interactions. 



Investigating the 

effect of 

modifying the 

timing of amyloid 

beta expression in 

a fly model of 

Alzheimer’s 

disease 
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Dr Caroline 

Delandre  

Dr Owen Marshall 
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Dementia is now the second leading cause of death in Australia, with Alzheimer’s 

disease (AD) being the most common type. Mouse AD models need several months 

before behavioural impairments can be observed making them very time-consuming 

and costly to study. A growing number of groups have turned to the fruit fly 

Drosophila melanogaster as a complementary approach to study the basics of AD in a 

rapid and cost-effective manner. Within a matter of weeks, expression of the human 

amyloid beta 42 (Abeta42) peptide (thought to form toxic aggregates in humans) in 

the fly brain causes amyloid deposits, neurodegeneration, and memory decline as flies 

become older, reminiscent of symptoms seen in human patients. The current fly AD 

model expresses Abeta42 throughout the life cycle, while symptoms only appear in 

older flies. Is the gradual accumulation of Abeta42 important to lead to a disease state? 

Or could similar symptoms be triggered by expressing Abeta42 only at later stages? 

This project is set up to assess the effect of modifying the timing of Abeta42 expression 

on behaviour and the rate of neurodegeneration by using a simple locomotor assay and 

brain imaging. 

Key Techniques: Drosophila genetics, dissection, immunohistochemistry, confocal 

imaging, behaviour 



Analysis of 
candidate pro-
survival genes in the 
devil facial tumour 
disease (DFTD) 
microenvironment 
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The survival of the Tasmanian devil is threatened by devil facial tumour disease 
(DFTD), a transmissible cancer that evades immune detection to be passed from 
devil to devil as a contagious tissue graft. Mechanisms allowing DFTD to evade 
immune detection upon transmission have not yet been fully elucidated. Tumours 
are composed of many different cell types including host cells of the immune 
system and connective tissues (i.e. the tumour microenvironment). The interplay 
between these host cells and tumour cells is important for cancer survival and 
progression. This project will investigate the role of candidate genes in modulating 
the microenvironment to promote DFTD survival. We will use molecular techniques 
such as PCR to investigate the expression of a candidate gene in DFTD, and will 
clone the gene to produce a protein for functional analyses. There will also be an 
opportunity to learn basic bioinformatic analyses to identify novel pro-survival 
genes in DFTD. This project will provide a base for further exploration into DFTD 
survival in the Tasmanian devil. 

Are home blood 
pressure monitors 
used in Australia 

valid and accurate?  

Dean Picone, 
Prof James 

Sharman and 
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Group. 
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High blood pressure (BP) is the leading risk factor for cardiovascular disease. Patients 
often purchase easy to use home BP monitors to confirm their BP diagnosis. It is 
critical that these monitors are accurate so that doctors have confidence in home BP 
data. Inaccurate BP measurement may lead to inappropriate management of BP and 
leave patients at higher than necessary risk of disease. 
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The most transparent and robust way to determine the accuracy of BP monitors is 
via independent validation according to internationally recognised guidelines. 
However, previous work from Europe indicates only 1 in 5 BP monitors are validated 
this way. The number of validated monitors available to patients in Australia is 
unclear. Without independent validation, the accuracy of home BP monitors is 
unknown to patients. Data from internal company validation studies is not publicly 
accessible, thus, claims of accuracy made by manufacturers cannot be verified. 

   The specific aims of this study are to: 

   

1)      Determine the availability of independently validated home BP monitors in 
Australia (using online data and shop front availability) 

   

2)      Request access to internal company BP monitor validation data and perform an 
independent analysis of device accuracy. 

 


