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Project ID Investigator(s) Summary Funding 
Awarded 

School 

DP200100225 Prof John Bowman 

 

The origin and evolution of the land plant meristem. This 
project aims to identify the extent of overlap between the 
genetic determinants of the gametophyte and sporophyte shoot 
meristems. The project expects to generate new knowledge of 
the evolution and development of land plants by applying 
comparative genomics and new technologies to a novel model 
genetic system. Expected outcomes include an elucidation of 
the genetic basis for one of the key morphological adaptations 
for life on land. The ability to manipulate the growth and 
development of plants via the activity of meristems based on 
fundamental principles has broad agricultural implications. 

$540,000 

 

Biology 

DP200100659 Prof Moira O'Bryan Maximizing male fertility: the role of CRISP proteins.. This 
project aims to investigate the function of cysteine rich 
secretory protein (CRISP) family members in fertility. It is 
expected to generate new knowledge on the role CRISP1 and 4 
play in sperm competition in vivo, and thus, evolutionary 
processes; to define the role seminal plasma CRISPs play in 
fertility; and identify the mechanism underpinning their 
biological activities. This will be achieved using a range of 
innovative, state-of-the-art approaches. Expected outcomes 
and benefits include an enhanced knowledge of the 
mechanisms underpinning fertility and infertility, enhanced 
collaboration and research knowhow, and an evidence base for 
future applied projects aimed enhancing fertility in agricultural 
species. 

$650,179 

 

Biology 

DP200100892 A/Prof Damian Dowling Unlocking the secrets of the mitochondrion. This project aims 
to determine the frequency and mechanisms by which male-
harming mutations (those with negative effects limited to 
males) accrue within the mitochondrial DNA. Theory predicts 
maternal inheritance of mitochondrial DNA will lead to 
accumulation of these mutations, but the real-world 
implications of this theory are unknown. Leveraging an 
innovative approach, this project expects to generate new 
knowledge into the causes of sex differences in physiology and 
health. Expected outcomes include insights that advance 
understanding of fundamental biological processes, and 
training of students. Expected benefits include strengthening 
of Australia’s research capacity, by setting the research agenda 
in this rapidly developing field. 

$437,000 

 

Biology 

DP200101272 Dr Vanessa 
Kellermann; Dr 
Rosalyn Gloag 

Predicting adaptive responses to climate change in Australian 
native bees. This project aims to understand how insects will 
adapt to climate change by examining a largely overlooked but 
economically important group of species: Australian native 
bees. Native bees are important pollinators of both crops and 
native plants, but their sensitivity to changes in climate are 
unknown. Expected outcomes include new knowledge of the 
resilience of native bees to climate change, and new effective 
tools for predicting climate change resilience that can be 
applied to many species. The intended benefits include 
increasing our understanding of the potential for native bees to 
act as future pollinators in Australia’s natural and agro-
ecosystems, and guide policy and management decisions to 
better protect and conserve our bee fauna. 

$362,000 

 

Biology 
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DP200101680 Professor Melodie 
McGeoch; Professor 
Walter Jetz; Professor 
Cang Hui 

The role of common species in biodiversity turnover and 
function . This project aims to understand how common 
species change across regions and how this affects the 
functions that biodiversity provides across natural and built 
landscapes. Using a novel, information-rich approach and 
metric, the project aims to combine simulation experiments, 
and empirical data using organisms with low (plants) and high 
mobility (birds). Expected outcomes include new theory and 
improved biodiversity models, policy and management-relevant 
insights, new institutional collaborations, and student training. 
The research aims to provide significant benefits for 
understanding and monitoring the dynamics of common 
species, including problem species and common native 
species in rapid decline. 

$393,190 

 

Biology 

DP200102214 Dr Keyne Monro; Dr 
Kathryn Hodgins 

Evolutionary impacts of gene interactions in a rapidly changing 
world. This project aims to understand how gene interactions 
impact evolution in our warming marine environments. The role 
of gene interactions is controversial because they are assumed 
to have little effect on genetic variation for fitness in natural 
populations. Yet new data show that this effect can be 
substantial and is enhanced by heat stress, explaining most of 
the genetic variation available for evolution under stressful 
conditions. The project aims to use quantitative genetics, 
genomics, and theory to determine the evolutionary impacts on 
marine populations facing rapid ocean warming in southeast 
Australia. The outcomes could change how we view gene 
interactions, and help us to better predict biological responses 
to environmental change. 

$381,074 

 

Biology 

DP200102522 Dr Matthew Hall Mismatch between host-pathogen thermal ecology impacts 
adaptation to change. This project aims to examine how 
differences in the thermal performance of hosts and pathogens 
can influence the capacity of a species to respond to warming 
temperatures. This project expects to generate new knowledge 
in the area of global change biology by integrating approaches 
from the fields of evolutionary genetics, sexual selection, and 
epidemiology. Expected outcomes include improved 
knowledge and techniques that can be used to forecast the 
growth or decline of host and pathogen populations under 
different scenarios of warming. This should provide significant 
benefits, such as helping to identify local wildlife or agricultural 
populations that are most at risk under the duel threat of 
parasitism and global change. 

$430,000 

 

Biology 

DP200102754 Prof Carla Sgro Are the sexes really equal? Sex-specific adaptation to 
environmental change. This project aims to develop a 
framework for accurately predicting species responses to 
global change. Many environmental factors will change, and 
species will evolve, but in a sex-specific manner. Yet 
understanding of how the sexes vary in their ability to evolve 
and adapt to such complex environmental change is lacking. 
This project aims to integrate environmental data with the sex-
specific evolutionary potential of organisms in response to 
multiple stressors in a spatially explicit context. The intended 
outcome is a powerful and general tool for predicting the 
impact of environmental change on the distribution and 
abundance of organisms. The benefits include improved 
conservation outcomes and better pest/disease vector control. 

$422,638 

 

Biology 

DP200103074 Associate Professor 
Christopher Greening; 
Dr Rhys Grinter 

Living on air: how do bacteria scavenge atmospheric trace 
gases? This project aims to determine the molecular and 
cellular basis of atmospheric trace gas oxidation by bacteria. 
Bacteria have a remarkable ability to adapt to resource 
limitation and environmental change by entering dormant 
states. Our research has shown they survive in this state by 
using atmospheric hydrogen and carbon monoxide as energy 
sources. This interdisciplinary project will determine how 
bacteria achieve this by elucidating the regulation, mechanism, 
and integration of the three uncharacterised enzymes that 
mediate this process. Outcomes and benefits include 
understanding of the processes that facilitate bacterial 
persistence, regulate atmospheric composition, and in turn 
support resilience of natural ecosystems. 

$496,608 Biology 



 
DP200101491 

 

Prof Douglas 
MacFarlane & Dr 
Alexandr Simonov 

 

Sustainable nitrogen chemistry. The goal of this project is to 
develop sustainable methods to produce nitrates from air and 
water, using renewable electricity. This new electrochemical 
technology will be based on the design of new electrolytes and 
catalysts supported by advanced theoretical concepts to 
provide high rate of production and selectivity. This is expected 
to generate new fundamental knowledge in materials and 
catalysis science. As traditional production of nitrates for 
industry and agriculture generates significant greenhouse gas 
emissions, the core anticipated outcome of this project is a 
new, sustainable era of nitrogen chemistry. This is also 
expected to benefit farmers by providing a process for the 
generation of sustainable fertilisers on a local basis. 

$935,000 

 

Chemistry 

DP200101664 

 

Associate Professor 
Ekaterina Pas (née 
Izgorodina); Associate 
Professor Amir Karton; 
Professor Kenichi 
Oyaizu; Associate 
Professor Masahiro 
Fujita (original family 
name: Yoshizawa) 

Shifting the trend in radical battery research . The project aims 
to address a growing problem of increasing energy 
consumption by storing intermittent energy from the sun in 
affordable and efficient flow batteries. The project expects to 
generate new knowledge in the areas of materials science and 
battery research by using innovative theoretical chemistry 
approaches to studying electrochemical properties of nitroxide 
radicals in ionic media. The project aims to develop radical 
organic flow batteries by utilising ionic liquids to stabilise 
radicals. Intended outcomes of the project include improved 
efficiency of flow batteries that can store energy from widely 
used solar panels. This should provide significant benefits to 
Australia’s effort to switch to renewable energy technologies. 

$461,000 

 

Chemistry 

DP200101878 

 

Dr Alexandr Simonov; 
Dr Rosalie Hocking; 
Assistant Professor 
Shery Chang 

Bioinspired tuneable catalysts for renewable ammonia 
production. The project will design a new solar-powered 
system for electrosynthesis of ammonia to replace the current 
energy intensive, non-sustainable process that generates 1.5% 
of global CO2 emissions. An innovative new system will be 
developed by combining cutting edge electrochemical, 
spectroscopic and theoretical methods. Expected key 
outcomes include novel concepts in the design of advanced 
materials, and an efficient process for the green ammonia 
synthesis. Given the strategic importance of ammonia as a 
future energy carrier for the export of Australian renewables 
and as a major source of fertilisers, this project should provide 
significant national economic and ecological benefits and is 
expected to have a broad reaching global impact. 

$450,000 

 

Chemistry 

DP200101448 Prof David Lupton 

 

Polarity inversion of conjugate acceptors: New opportunities in 
catalysis. Conjugate acceptors are common chemicals that are 
readily available from petrochemical and biomass feedstocks. 
While they are used extensively to build functional materials, 
including polymers and medicines, the reactions that they can 
engage in are largely limited to those exploiting their natural 
reactivity. In this project, catalysis will be used to allow these 
ubiquitous building blocks to react in entirely new ways. In 
doing so new chemical reactions will be discovered that 
convert simple building blocks into sophisticated fine 
chemicals. The potential utility of the products is diverse and 
will enable future applications in fields focused on the 
preparation of functional materials. 

$498,000 Chemistry 

DP200102165 

 

Prof Roberto Weinberg 

 

Cyclicity in magmatic arc systems. This project aims to 
determine how active volcanic continental margins, such as the 
Ring of Fire, evolves and control the origin of new continental 
crust. This project expects to generate new knowledge 
regarding how continents form in such margins using new 
findings that suggest they undergo cyclical heating and 
magmatism. The intended outcome is a finely resolved thermal-
magmatic temporal history of an ideal example of such a 
margin. This should provide significant benefits, such as an 
understanding of how new continental crust forms, and 
increased predictability of when in the evolution of continental 
margins significant copper and gold deposits form. 

$246,000 

 

EAE 

DP200102329 

 

Dr Shayne McGregor; 
Dr Dietmar 
Dommenget; Dr 
Alexander Sen Gupta; 
Dr Scott Power 

Improving the credibility of regional sea level rise projections. 
Anthropogenic sea level rise is expected to inundate low-lying 
islands and coastlines around the world, with multiple model 
projections suggesting that changes in wind patterns will lead 
to larger than average sea level rise along Australia’s east 
coast and in neighbouring small island nations. Confidence in 
projections of this spatial sea level rise variability is low, 
however, due to a strong mismatch between patterns of 
observed and model-projected sea level rise in recent decades. 

$410,000 

 

EAE 



 

 
 
 
 
 
 
  
 
 
 
  

This work will use a newly developed climate model hierarchy 
and innovative experimental design to determine the cause of 
this discrepancy and will produce more credible regional sea 
level rise projections by clarifying and reducing projection 
uncertainty. 

DP200102954 Professor Christian 
Jakob; Dr Martin 
Singh; Professor 
Michael Reeder 

The weather-climate connection in Australian climate change. 
This project aims to uncover the key links in Australia's 
weather-climate connection by identifying the role weather 
features play in influencing the slowly varying climate and how 
changes in one might affect changes in the other. Better 
describing the two-way connection between weather and 
climate through an innovative combination of research 
techniques usually applied to only one of weather or climate 
will allow for a more insightful assessment of climate model 
quality. This assessment will support the identification of the 
most reliable climate models and, by using them, reduce 
uncertainties in future predictions. Improved predictions of 
climate in turn will enable better decision making in all sectors 
of society. 

$460,000 EAE 

DP200101345 Professor Michael 
Fuhrer; Dr Mark 
Edmonds; Associate 
Professor Shaffique 
Adam; Dr Eli 
Rotenberg 

Tuning electronic and optical properties in twisted 2D 
semiconductors. This project aims to build and characterise a 
family of novel electronic materials: layers of atomically thin 
semiconductors stacked with a twist, to realise new electronic 
phases and new low-energy electronic devices. The project 
adopts an interdisciplinary approach combining advanced 
experimental and theoretical techniques. The expected 
outcomes will be a detailed understanding of the electronic and 
optical properties of twisted semiconductor superlattices, such 
that they can be produced with desired properties on demand. 
The benefits of the project will be new materials for electronics 
and optoelectronics applications, new links to international 
organisations, and training of students and postdocs for 
careers in nanoelectronics. 

$715,000 P&A 

DP200101562 Prof Jordan Nash Probing for physics beyond the Standard Model in Lepton 
Flavour Violation. The Standard Model of Particle Physics 
describes the fundamental particles of which matter in the 
Universe is composed, and the interactions which bind these 
particles. It is one of the most precisely measured and 
validated theories which science has produced, and there has 
as yet been no measurement of fundamental particle 
interactions which is in conflict with its predictions. This 
project involving a large international team and highly 
sophisticated technology will search for evidence of physics 
beyond the Standard Model by looking for conversion of 
muons to electrons a reaction which the model prohibits. 
Observation of this process would be evidence of new particles 
and interactions, and would revolutionise our understanding of 
nature. 

$420,000 P&A 


