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DP210100323 
 

A/Prof David 
Chapple; 
Dr Katherine 
Moseby; 
A/Prof Dale 
Nimmo; 
Dr Tim Doherty; 
Dr Alexandra 
Carthey 

Quantifying the threat posed by feral cats to 
Australian reptiles. This project aims to provide 
the first quantification of the impact of feral cats 
on Australian reptiles, the country’s most diverse 
vertebrate lineage. This project expects to provide 
crucial missing pieces of the puzzle by adopting an 
innovative behavioural approach to determine 
how cats hunt for lizards, and how lizards respond 
to cat predation risk. The expected outcomes are 
an improved understanding of the capacity of 
native lizards to recognise cats as predators and 
respond appropriately, and a determination of the 
magnitude of threat that cats pose to native 
lizards. Importantly, our study aims to trial 
management strategies to mitigate the impact of 
cat predation on native reptiles. 

$545,000 Biology 

DP210100328 A/Prof Anne-Marie 
Peters; 
Prof Dr Simon 
Verhulst 

Senescence, sociality and sex. As individuals age, 
their body functions and survival prospects 
decline. Why some individuals deteriorate slower 
and later in life, is a critical question we cannot 
adequately answer, although the social 
environment has been suggested to be important. 
Using a recently established molecular biomarker 
of aging, this project aims to experimentally 
investigate in a wild bird if age-related decline is 
faster when individuals lack social support or face 
sexual competition. Expected outcomes are 
insights into key determinants of delayed aging 
and longer lifespan. Potential benefits include 
improved understanding of drivers of healthy 
aging, and improved ability to predict population 
persistence and identify conservation priorities. 

$399,000 Biology 

DP210101423 Prof John Bowman The evolution of the alternation of generations in 
land plants. This project aims to investigate how a 
genetic system, comprised of a homeodomain 
protein encoding gene family controlling the 
haploid to diploid transition, has evolved during 
land plant evolution. The project expects to 
generate new knowledge concerning the evolution 
of land plants from which our food and fibre are 
derived. The intended outcomes include an 
elucidation of how an ancestral genetic network 
was elaborated during the evolution of a 
multicelluar organism, including the retention of 
ancestral functions and the origins of new 

$518,000 Biology 



functions. An anticipated benefit is the ability to 
manipulate the the growth and development of 
plants based on fundamental principles, which has 
broad agricultural implications. 

DP210101883 Dr Jane Melville; 
Dr Luke Harmon; 
Dr Christy Hipsley; 
Asst Prof Shai 
Meiri; 
Dr Scott Hocknull; 
Dr Jay Black; 
Dr Joanna Sumner 

Macroecology of reptiles and frogs over latitudinal 
and temporal gradients. This project aims to 
address major macroecological concepts in reptile 
and frog communities through time, focusing on 
environmental and climatic gradients in species 
diversity and body-size variation. This project 
expects to generate a unique macroecological 
dataset by integrating data from Quaternary fossil 
sites spanning a 3000km latitudinal gradient with 
current ecological data. Expected outcomes 
include the first comprehensive ecological 
assessment of Australian reptile and frog 
communities through Pleistocene climate 
oscillations, with predictions into the future. This 
research will benefit Australian society by 
providing evidence-based knowledge of faunal 
community composition through time in 
association with changing climates. 

$549,841 Biology 

DP210102275 Prof Paul Sunnucks Evolution and role of neo-sex chromosomes in 
mitonuclear co-evolution. This project aims to 
characterize the evolution of novel, extended sex 
chromosomes in an Australian bird, then elucidate 
their role in climate-associated adaptive evolution. 
The species falls into two lineages bearing distinct 
mitochondrial genomes and nuclear-encoded 
mitochondrial genes carried on sex chromosomes. 
The project aims to test whether this 
extraordinary genome arrangement is splitting the 
species into two forms: one adapted to hotter, 
drier environments, one to milder ones. This 
would be tackled using an innovative combination 
of genomics, cytogenetics, and metabolic data. 
Understanding the mechanisms at play would 
represent a major advance in ecology and 
evolution, with potential implications for 
conservation management. 

$400,000 Biology 

DP210102904 Dr Matthew 
McGee; 
Dr Luke Harmon; 
Dr Jonathan Losos 

Comparative biosecurity informatics to anticipate 
invasive species threats. Invasive species cause 
billions in economic damages to Australia, but we 
do not have effective means to identify dangerous 
species before they arrive and cause harm. This 
project aims to overcome this challenge using the 
latest techniques in machine learning combined 
with genetic, ecological, and functional datasets 
for thousands of species. This project expects to 
generate a novel framework that allows us to 
identify and rank dangerous invasive species in an 

$342,367 Biology 



unbiased way, helping to safeguard Australia's 
unique biological community. Expected outcomes 
include improved methods for detecting 
ecologically and functionally similar species, 
providing substantial economic efficiency benefits 
to Australian biosecurity. 

DP210102931 A/Prof Damian 
Dowling 

Unravelling the role of heteroplasmy in 
mitochondrial adaptation. This project aims to 
unravel the evolutionary implications of 
heteroplasmy – a scenario in which multiple 
mitochondrial DNA genotypes exist in one 
individual. Recent studies indicate heteroplasmy is 
widespread, and can be caused by paternal 
transmission of mtDNA. But the effects of 
heteroplasmy on evolutionary processes remain 
unknown. Leveraging state-of-the-art methods, 
this project expects to generate new knowledge in 
the areas of evolutionary ecology and 
mitochondrial genetics. Expected outcomes 
include discoveries that advance understanding of 
fundamental biological processes, and student 
training. Expected benefits include strengthening 
of Australia’s research capacity, by setting the 
research agenda in this rapidly developing field. 

$470,000 Biology 

DP210103010 Prof Ros Gleadow; 
Prof Birger Moeller; 
Prof Robert Henry 

Australia's native sorghums: a model for testing 
plant adaptation theories. This proposal tests an 
emerging theory that allocation of resources by 
plants to growth or defence are interrelated, not 
alternatives as currently assumed. Like many 
crops, sorghum produces toxic cyanide, especially 
during droughts but its wild relatives make much 
less. This project aims to discover why cyanide is 
so common in domesticated plants and why levels 
increase with stress. This has important 
implications for developing crops that are high 
yielding and also climate resilient. Expected 
outcomes include full genome sequences for all of 
Australia’s unique native sorghums, confirmation 
of new theories on the interrelationships between 
defence and growth and identification of new 
traits vital for developing the crops of the future. 

$436,000 Biology 

DP210103296 Dr Jeremy Barr; 
Dr Samuel Forster 

Discovery of Novel Bacteriophage with the 
Capacity to Modulate Gut Bacteria. This project 
aims to experimentally validate the largest ever 
collection of bacterial viruses (bacteriophages) 
within the gut microbiome. This project expects to 
generate new knowledge in the area of 
bacteriophage biology and genomics by using the 
innovative approaches of wet-lab and 
bioinformatic genome analyses. Expect outcomes 
of this project include the discovery of novel 

$536,190 Biology 



phages using bioinformatics, wet-lab validation of 
their activity and characterisation of their 
potential to contribute new bacterial host 
metabolism. This should provide benefits, such as 
advancement to our understanding of 
bacteriophages, improved bioinformatic software, 
and a characterised collection of commercially 
valuable bacterial strains and phages. 

     

DP210100374 Dr David Turner; 
Prof James Crowley 

Metallosupramolecular Cages for Enantioselective 
Applications. The project aims to explore new 
synthetic routes to functional supramolecular 
cages/containers which are able to selectively host 
small molecules in their interior space, and may 
provide feedback upon the presence of a guest 
(i.e. molecular sensing) or catalyse reactions 
within the enclosed cavity. The project expects to 
produce chiral cages that are capable of detecting 
specific enantiomers in solution and act upon 
them. The expected outcome is a deeper 
understanding of the structure/property 
relationship of these novel species and steps 
towards application. This should provide benefits 
given the application of solution-based methods 
for enantioselective sensing/catalysis are of 
significance in high-value pharmaceutical 
synthesis. 

$209,000 Chemistry 

DP210100606 A/Prof Jie 
Zhang;Prof Alan 
Bond;Prof David 
Gavaghan;Dr Alison 
Parkin 

Parameterisation of voltammetry in a machine 
learning environment. Important devices in 
modern society such as batteries, fuel cells and 
medical sensors exploit special properties of 
complex electrochemical reactions. The aim of this 
multidisciplinary project is to develop an 
integrated approach to intelligent collection and 
analysis of large electrochemical data sets in a 
machine-learning environment. As a result, it will 
become possible for the first time to globally 
model and quantitatively parameterise all aspects 
of the dynamic electrochemistry associated with 
exceptionally complex electrochemical reactions in 
a statistically significant framework. Problems to 
be addressed are of biological and chemical 
significance. An end product will be a 
commercially viable, user-friendly instrumentation 
package. 

$480,000 Chemistry 

DP210101595 Prof Perran Cook; 
A/Prof Christopher 
Greening; 
Prof Stanley Grant; 

Coastal permeable sediments as a novel source of 
greenhouse gases. Emissions of the greenhouse 
gases nitrous oxide and methane are increasing 
from unknown sources. High concentrations of 

$671,476 Chemistry 



Dr Wei Wen  Wong these gases have been observed in coastal waters 
which bear the brunt of nutrient pollution 
(primarily nitrogen) from cities and agriculture. 
This project aims to investigate the sources of 
these gases within these environments and the 
processes that lead to their formation. This new 
knowledge is expected to develop new models 
which aim to enable us to better predict the 
emissions of greenhouse gases within coastal 
waters. Expected benefit of this will be strategies 
to reduce greenhouse gas emissions. 

DP210101639 Prof Cameron 
Jones; 
Prof Simon Aldridge 

Teaching Main Group Compounds to Activate 
Catalytically Relevant Bonds. The project aims to 
generate novel, earth abundant main group 
compounds, with the ultimate objective of 
developing these as sustainable replacements for 
toxic/expensive late transition metal complexes, 
that are currently central to numerous 
stoichiometric and catalytic synthetic 
transformations. The project expects to generate 
major fundamental and applied advances in 
chemistry, using innovative synthetic and 
computational approaches, and a multidisciplinary 
collaborative team. Expected outcomes include 
building of academic and, later, industrial research 
capacity, knowledge, an international research 
network, and a highly trained workforce. Success 
should see substantial economic, environmental 
and societal benefits flowing to Australia. 

$480,000 Chemistry 

DP210102677 A/Prof Rico Tabor; 
Prof Raymond 
Dagastine; 
Dr Boon Teo; 
Dr Joseph Berry; 
Prof Gil Garnier 

Encapsulation beyond microplastics. This proposal 
seeks to provide a roadmap for the development 
and application of a new generation of 
microcapsules, based around sustainable, plastic-
free technology. Renewable resources such as 
cellulose particles will be combined with 
innocuous inorganic binders in order to 
encapsulate valuable cargoes for delivery with 
potential applications in agrochemical delivery and 
consumer care products. The mechanical 
properties of the capsules will be measured and 
modelled, indicating how they behave in 
processing and use, and enabling their tailoring to 
release their contents at the right time. Surface 
modification of the capsules will be used to 
maximise their binding to materials of interest, 
such as clothes fibres in laundry products. 

$315,000 Chemistry 

DP210103053 Prof David Lupton; 
Dr Anastasios 
Polyzos 

Hydrogen atom abstraction and addition via 
proton coupled electron transfer. To prepare new 
chemicals for the challenges of today, and those in 
the future, new ways to build materials are 
needed. These need to deliver maximum 

$300,000 Chemistry 



complexity (necessary for increasingly 
sophisticated applications) with minimal economic 
and environmental cost. In this proposal a family 
of reactions that are possible using light mediated 
chemistry will be developed. This approach will 
allow technologies to be discovered that will 
enhance the scientific communities ability to 
deliver materials designed for a wide array of 
functions from medicinal chemistry, through to 
materials science. 

DP210103425 Prof Philip Chan New catalytic alkyne cyclisation strategies for 
complex molecule synthesis. This project aims to 
realise new and efficient catalytic chemistry for 
carbocyclic and heterocyclic synthesis, an 
immensely important compound family due to 
their synthetic, biological and material 
applications. This would be shown by providing 
new sustainable solutions that minimise resources 
use and waste production urgently demanded by 
industry and society to lessen the ecological 
impact of chemical manufacturing. Expected 
outcomes include new materials and chemical 
processes giving Australian industry and academia 
the cutting-edge in research competitiveness and 
capacity. This should provide major benefits such 
as training the next generation of Australian 
synthetic chemists and wealth creation by 
supporting the chemical sciences. 

$230,000 Chemistry 

 

DP210103092 A/Prof Jerome 
Droniou; 
Dr Tiangang Cui; 
Prof Santiago 
Badia; 
Prof Youssef 
Marzouk; 
Dr Jesus Carrera 

Interface-aware numerical methods for stochastic 
inverse problems. This project aims to design 
novel high-performance numerical tools for 
solving large-scale forward and inverse problems 
dominated by stochastic interfaces and 
quantifying associated uncertainties. In real-world 
applications such as groundwater, these tools are 
instrumental for assimilating big datasets into 
mathematical models for providing reliable 
predictions. By advancing and integrating high-
order polytopal schemes, multilevel methods, 
transport maps, and dimension reduction, this 
project's anticipated outcomes are highly accurate 
and cost-efficient numerical schemes, certified by 
rigorous mathematical analysis. This should 
provide data-centric simulation tools with 
enhanced reliability, for engineering and scientific 
applications. 

$475,000 Maths 
 

DP210103136 Prof Jessica Purcell; Connections in low-dimensional topology. This $355,000 Maths 



Dr Daniel Mathews project aims to resolve important open questions 
in low-dimensional topology, by connecting 
hyperbolic geometry to invariants arising from 
quantum topology, cluster algebras, and spinors. 
The spaces studied in this project, namely 3-
manifolds and knots, arise in applications across 
engineering and science. The project expects to 
generate new insights into these spaces by 
applying tools connecting them to hyperbolic 
geometry. Expected outcomes include efficient 
techniques to compute important data about 3-
manifolds and knots, particularly certain 
polynomials encoding geometry, and exact 
calculations of circle packings. This should provide 
significant benefits, such as progress on difficult 
conjectures in hyperbolic geometry. 

 

     

DP210100018 Dr Andrew Casey; 
Dr Anthony Brown; 
Dr Douglas 
Boubert; 
Dr Daniel Foreman-
Mackey 

Wobbling stars reveal their hidden companions. 
This project aims to measure the wobble in the 
position of distant stars that is caused by massive 
objects, using telescopes in space. This project 
expects to generate new knowledge on how 
binary stars, exoplanets, and stellar mass black 
holes are formed. Expected outcomes of this 
project include tight constraints on binary star 
models, new discoveries of neutron stars and 
black holes that are a few times more massive 
than the Sun, and samples of stars that do, and do 
not, host exoplanets. This should provide 
significant benefits including a catalogue of 
companion properties for billions of sources, new 
understanding of how stars die, as well as the first 
control sample of stars without planets to help 
understand how and why planets form. 

$405,000 Physics& 
Astronomy 

DP210100597 Dr Kavan Modi; 
Dr Charles Hill 

Outmaneuvering correlated noise in quantum 
computers. The project aims to characterise and 
control quantum machines available today. These 
machines overwhelmingly suffer from noise with 
complex structures. Thus, a key target of the 
project is to develop a theory to describe and 
manipulate complex quantum processes. The 
project then intends to apply this theory to 
commercial-grade quantum computers. This 
approach is anticipated to lead to a new 
understanding of time-correlated complex 
quantum processes and develop methods to 
enhance the performance of today's quantum 
computers. Noise characterisation and mitigation 
should have commercial value and benefit 

$390,000 Physics& 
Astronomy  



research groups working to develop quantum 
technologies, both in Australia and internationally. 

DP210101299 Prof John 
Lattanzio; 
Dr Richard 
Stancliffe; 
Dr Ross Church 

A New Way to Calculate Mixing and Burning in 
Stars. This project aims to develop a new method 
for calculating mixing and burning in stars, by 
combining the results of supercomputer 
calculations with a novel 2-stream mixing idea. It 
will develop new techniques suitable for studying 
the long-term evolution of hot gases that are both 
mixing and burning at the same time. Expected 
outcomes will be advances in computational gas 
dynamics, a robust new model for mixing in stars, 
and an improved understanding of the production 
of the heaviest elements. Benefits will include 
advances in computational gas dynamics, 
astronomical modelling, and strengthened 
research connections with astronomers and 
computational scientists in the UK and Sweden. 

$470,000 Physics& 
Astronomy  

DP210102707 Prof Ulrik Egede; 
Dr Paula Alvarez 
Cartelle; 
Dr Konstantinos 
Petridis 

Search for physics beyond the Standard Model in 
penguin decays. In the decays of subatomic 
particles, there is an increasing number of 
discrepancies between the theoretical 
expectations and the measurements. This project 
aims to confirm or refute the interpretation of 
these results as arising from phenomena not 
described by the Standard Model of Particle 
Physics. The project expects to generate new 
knowledge to clarify this question by making an 
innovative set of measurements that are designed 
to minimise existing theoretical uncertainty. The 
expected outcomes are a deeper understanding of 
how the Universe works and an enhanced 
capability to collaborate internationally in Particle 
Physics. Significant benefits will be provided in 
terms of training in advanced computational 
methods. 

$450,000 Physics& 
Astronomy 



  


