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Introduction

This information package contains outlines of the research interests of some of the high
profile researchers from the various Schools across the Faculty of Science at the University of
New South Wales along with directing you as to where you might find even more information.
We also have contributions from members of staff in the School of Medical Sciences in the
Faculty of Medicine; this School contributes significantly to several majors in the B. Sc. and B.
Adv. Sc. programmes.

You are strongly encouraged to read through the descriptions of research areas contained here
and to browse the research pages of the Schools listed. Along with giving you an indication of
the breadth of interests of academics at the University of New South Wales, it will allow you
to consider what research groups you might want to consider being involved with through the
mentoring portion of the Talented Students Programme (TSP).

Assignment of mentors is carried out at the School level by a TSP coordinator in that School.
This means that initially you will be allocated to a School (after discussion with the Directors)
from which point your mentors will be assigned. We hope that this will ensure a high degree
of interaction with the School.

We hope you have a fun and productive year.

Assoc. Prof. Joel Pearson & Dr. Neeraj Sharma
Directors, Talented Students Programme






Contact List

Directors

Assoc. Prof. Joel Pearson
School of Psychology

E-mail: jpearson@unsw.edu.au
Phone: 93853969
www.pearsonlab.org

Dr. Neeraj Sharma

Rm 216 Dalton Building F12

School of Chemistry

E-mail: Neeraj.sharma@unsw.edu.au

Phone: 93854714
http://www.chemistry.unsw.edu.au/staff/neeraj-sharma

School Representatives

Dr Irina Voineagu
School of Biotechnology and Biomolecular Sciences (BABS)
E-mail: i.voineagu@unsw.edu.au

Assoc. Prof. William Cornwell
School of Biological, Environmental and Earth Sciences (BEES)
E-mail: w.cornwell@unsw.edu.au

Dr Rakesh Joshi
School of Materials Science and Engineering
E-mail: r.joshi@unsw.edu.au

Prof. Jie Du
School of Mathematics and Statistics
E-mail: L.du@unsw.edu.au

Dr Ingvars Birznieks, Dr Kate Poole

School of Medical Sciences, Faculty of Medicine
E-mail:i.birznieks@unsw.edu.au;
k.poole@unsw.edu.au

Dr Sarah Martell
School of Physics
E-mail: s.martell@unsw.edu.au
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My experience with the Talented Students Program

By Fahad Khan

| began studying at UNSW in 2017 and was fortunate enough to be invited to be a part of the
Talented Students Program (TSP). My experience with the program in first year, | think, was
slightly unorthodox because of the way | found my first research opportunity. | want to share
with you my experience so that you can realise how unconfined and broad your horizons are as
a member of the TSP.

For the longest time now I've been interested in dementia because of its debilitating effects
which have widespread implications. I'm also extremely passionate about working to help
people who are disadvantaged (particularly those who come from low SES and/or indigenous
backgrounds) achieve the best they can and have the same opportunities as those from more
fortunate backgrounds. Considering this, when given the TSP booklet with all the exciting
research projects, | naturally scanned for a project that had some relation to dementia or
disadvantaged people. | didn’t find something that jumped out at me immediately. | then
reminded myself that | was in UNSW and that our university does more than just the research
projects outlined in the TSP booklet!

Having this in mind, | went online to the UNSW School of Medicine website to search for a
project that aligned more with what | was interested in — a project on studying dementia in
disadvantaged populations. | was not disappointed at all. | found a research team at
Neuroscience Research Australia (NeuRA) that was studying dementia in Aboriginal
Australians. Perfect! | then copied and sent the details from that research team to Neeraj who
then put me in touch with Trevor Lewis in the School of Medical Science who then put me in
touch with the NeuRA research team. The research team said they’d be more than happy to
have me experience their work with them for some time. | felt very lucky at this moment
because Trevor Lewis and Neeraj both explained to me that choosing and taking part in a
research project that wasn’t included in the TSP booklet was not guaranteed and that me
taking part would be at the complete discretion of the researchers themselves.

| spent 3 months at NeuRA learning the most amazing things I've ever learnt in my life. These
3 months had given me many new insights and ways of thinking about the health of the
population in general. In addition to this, the incidental lessons | learnt by asking questions and
inquiring about the experiences of the researchers (among whom was a neurologist who had
published hundreds of scientific papers and journal articles) were equally as valuable as the
actual experience of the research itself. My approach to volunteering with disadvantaged
people after being at NeuRA has become far more enthusiastic and my basic understanding of
the indigenous population of Australia has been enhanced, given | had a very poor
understanding about our indigenous population to begin with. | believe that working at NeuRA
has definitely been one of the best experiences I've ever had.

In the beginning, | thought that it would be far too much to ask to have a project that would
fit my interests since it seemed so very niche — | was so terribly wrong. | hope that after
reading this you realise the breadth of opportunity available to you. | encourage all TSP
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students to take the opportunities available to them with both hands and to realise the perks
that come with studying at a university that takes so much pride in its research. If there’s one
thing that you take away from reading this, | hope that it’s the fact that you aren’t limited to
the awesome research projects in the TSP booklet. | wish you the best of luck and | anticipate
that you will all have a wonderful time being part of the TSP.



School of Biotechnology and Biomolecular Sciences

www.babs.unsw.edu.au

School Contact:
Dr Irina Voineagu
E-mail: i.voineagu@unsw.edu.au

Prof. Bill Ballard: Free radicals, nutrition and ageing

It is a combination of the food we eat and our genes that determines how we age. We are
investigating both sides of the evolutionary paradox using organisms as distinct as fruit flies
and humans. A focus of our studies is the mitochondrion, which is responsible for 80% of our
energy production but also produces free radicals during this process, which can damage DNA.
An overall goal is to understand how the interaction between diet and disease leads to distinct
life history strategies and to disease.

Assoc. Prof. Andrew Brown: Balancing cholesterol / Cholesterol and cancer

An imbalance of cholesterol in certain cell types plays a role in several diseases. Therefore,
knowing precisely how cells regulate their cholesterol levels is central to understanding the
development of these diseases, and to identify new possible treatments. The statin class of
drugs, worth >$40 billion a year, have been effective in treating heart disease but are not
without their side effects. Statins inhibit a very early step in cholesterol synthesis. This
research investigates the regulation of newly identified control points later in cholesterol
synthesis, which have been largely overlooked.

Cells need cholesterol to grow and proliferate, while cancer is a consequence of unrestrained
cell growth and proliferation. We have shown that there are fundamental links between
cholesterol and cancer. In this work, we use molecular cell biological techniques to further
explore this link in the setting of prostate cancer.

Prof Rick Cavicchioli: Environmental Microbial Genomics, Extremophiles and Global
Ecosystem Health

The Cavicchioli group examines Microbial Adaptation at the level of cellular responses,
evolution and the impact of microorganisms on whole environment ecosystems. Study sites
include Antarctica, the Southern Ocean and Heard Island. In addition to the fundamental
aspects of biology, we perform applied research, such as the use of enzymes for improved
cleaning of membrane filters used in the water industry.

Prof Merlin Crossley: Obesity, blood cell development, cancer and stem cells
My lab studies the role of transcription factors in development and disease. We are
investigating how transcription factors control the differentiation of stem cells into various
lineages, including blood and fat cells. We aim to understand how the breakdown of these
processes leads to diseases, such as diabetes, thalassaemia and cancer. We are also interested
in how we might use transcription factors to reprogram cells to treat these diseases.
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Dr Anne Galea: DNA-damaging anti-tumour agents

Within my research group, studies into the drug-DNA interactions of various anti-cancer drugs
- including bleomycin, cisplatin and various cisplatin analogues - are being conducted. Our
group is looking at the direct interaction of such drugs with telomeric DNA (DNA at the ends
of chromosomes) and other sequence elements within the human genome. New studies are
planned to incorporate lllumina Next-Generation genome-wide DNA sequencing and gene
expression analysis techniques. The main aim of this work is to further elucidate the
mechanism of action of these drugs so that more effective cancer chemotherapeutic agents
may be developed.

Dr Megan Lenardon: Fungal disease - novel therapies and diagnostics

There is an urgent clinical need for the development of diagnostics and new therapeutics for
fungal diseases, which research in my group aims to address in innovative ways. We study the
biosynthesis of the cell wall of Candida albicans, the most common serious fungal pathogen of
humans, and are developing antibodies which recognise components of the fungal cell surface
for use as diagnostic and therapeutic agents with utility against fungal infections. We are also
investigating the interactions between the microbiota (bacteria) and mycobiota (fungi) in the
human gastro-intestinal tract, and the molecular mechanisms by which C. albicans colonises
the colon.

Dr Mike Manefield: Bioremediation and Biogassification

Bioremediation is defined as the use of organisms to facilitate the degradation of pollutants in
the environment. In our research we develop bacterial cultures that can degrade common
pollutants in groundwater such as chloroform, perchloroethene and 1,2-dichloroethane. We are
working with industry partners on high profile contaminated sites in Sydney and Melbourne to
assist them in understanding the microbiology of pollutant degradation and in the
development of biological technologies for site remediation. Our research has laboratory and
field based components.

Biogassification describes the natural process by which microbes degrade coal to produce
methane. In this work we are developing a biological technology using native microorganisms
to accelerate the underground conversion of coal to methane. Approximately 90% of
Australia’s famous coal resources are uneconomical to access using traditional mining
technologies. A technology that converts coal to methane could generate an energy supply
worth an estimated $80 billion and foster the development of an energy industry currently in
its infancy with associated employment opportunities. Additionally, methane is a cleaner
burning fuel than coal, requires much less water for processing and can generate the same
quantity of electricity with lower carbon dioxide emissions. Australia’s microbial diversity is a
resource we cannot afford to ignore. Our research has laboratory and field based components.

Assoc. Prof. Vincent Murray: Anti-tumour drugs

Cisplatin is a widely used anti-tumour drug. The purpose of this research is to clarify the
molecular events that are important in the anti-cancer activity of cisplatin. In particular we
wish to examine the precise genomic sequences that are targeted by cisplatin. Bleomycin is
also widely used as an anti-tumour agent. We have recently found that bleomycin interacts
strongly with telomeres and we wish to extend these studies. Telomeres are found at the ends
of chromosomes and are involved in ageing and cancer progression.



Dr Fatemeh Vafee: Systems Biology

There is a well-recognised hierarchy of systems in life, from the genetic and cells to the
organism and population levels. These systems are complex and exhibit emergent properties
not possessed by individual components. Systems biology builds on this fundamental concept,
creating an emergent trans-disciplinary field that describes how individual molecules (genes,
proteins, non-coding transcripts, etc.) are organised into networks to understand cell’s
function, to quantify wellness and demystify disease. My research group is focused on applying
a 'systems' way-of-thinking triggered by advanced computational approaches to integrate
multi-omics resources (e.g., genomics, transcriptomics, and proteomics data) to unravel
molecular complexities underlying pathogenesis. We work specifically on systems-based
biomarker discovery to predict novel, precise and reproducible biomarkers for disease
early-detection, prognosis and drug responses paving the way for personalised medicine.

Dr Irina Voineagu: Understanding the molecular genetics of the human brain and its
disruption in neurodevelopmental disorders

My lab investigates the molecular genetic mechanisms underlying normal brain function and
their perturbation in neurodevelopment disorders, e.g. Autism Spectrum Disorders and
Fragile-X Syndrome. We aim to increase our understanding by comprehensively analysing the
coding and noncoding genome in human brain tissue and neuronal cell culture systems with
the help of advancing genomic sequencing technologies. We have several lines of research on
topics such as non-coding RNA and trinucleotide repeats. For more details on our current
research, visit http://www.voineagulab.unsw.edu.au/

Assoc. Prof. H. Rob Yang: Cholesterol transport, fat storage and obesity

Intracellular cholesterol transport and neurological disorders: We study the cell biology of
cholesterol, a molecule that is of important relevance to human health. In particular, we would
like to understand the transport of cholesterol within mammalian cells. A number of
neurological diseases are caused by cholesterol accumulation in the “wrong” cellular
compartments.

Fat storage in eukaryotic cells and obesity: Fat is stored in eukaryotic cells in the form of lipid
droplets. We study the dynamics of lipid droplets, including its size, movement and biogenesis.
Results from our study should lead to a better understanding of the cause and progress of
human obesity.

School of Biological, Earth and Environmental Sciences

www.bees.unsw.edu.au

School Contact

Assoc. Prof. William Cornwell
E-mail: w.cornwell@unsw.edu.au

Dr Gab Abramowitz: Climate, ecological and hydrological model
evaluation - what defines a good natural system model?

For details of the research area see
http://web.science.unsw.edu.au/~gabrielabramowitz/UNSW _homepage/Gab Abramowitz _ho

me_page.html
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