Australian National
Phenome Centre

ABOUT THE AUSTRALIAN
NATIONAL PHENOME CENTRE
Studying humans in the total environment
to improve health and disease prevention
The Australian National Phenome Centre (ANPC) will transform
how long and how well people live, not just in Australia, but
around the world.
As the international centre of expertise in metabolic
phenotyping, the ANPC is one of the most significant health
research collaborations realised in Western Australia. Its
sophisticated biological analysis technology will transform and
optimise disease prevention, diagnosis, and personalised health.
Our major program in food and nutritional science within ANPC
will enable the study of humans in the total environment.
The work of the ANPC supports almost every area of bioscience.
It reaches across traditional research silos and fosters a new,
more collaborative approach to science that is critical to solving
some of the world’s most challenging problems, including
chronic diseases such as diabetes and the many health issues
associated with population ageing.
Supported by the State Government and the Australian
Research Council, the ANPC is a core platform of the Western
Australian Health Translation Network (WAHTN) and plays a
key role in realising the vision of the Government’s Sustainable
Health Review - to position Western Australia’s health system
for the future.

The WAHTN brings together expertise from all Western
Australian universities, major hospitals, medical research
institutes and partners. These include the Telethon Kids
Institute, the Pawsey Supercomputing Centre in Perth and the
EPICentre at the University of New South Wales.
Led by Murdoch University and housed in the Harry Perkins
Institute (South), the ANPC is a powerful resource for
researchers, enabling them to examine the complex interaction
and influence of genes, the environment and lifestyle on
human and animal health.
The ANPC uses the largest collection of mass spectrometers
in the Southern Hemisphere, combined with nuclear magnetic
resonance spectroscopy and advanced data modelling,
to identify the unique metabolic ‘signature’ of individuals
and communities.
Research at the ANPC is connected with work at similar centres
across the International Phenome Centre Network, including
sites in London, Birmingham, Hong Kong and Singapore,
supported by Bruker Biospin and Bruker Daltonics.
This collaboration will progress the global understanding of
the effects of diverse environmental and cultural conditions
on a range of serious diseases and conditions including
type 2 diabetes, cancer and autism.

Our strength as a researchintensive university lies in our
collaborations, and we will work
together with the other WA
universities to ensure the ANPC
leads Australian metabolic
phenotyping research

Foreword from
the Vice Chancellor

Foreword from
the Chief Scientist

The Australian National Phenome Centre
is the jewel in the crown of Murdoch
University’s work in translational research.

The Western Australian government is
proud to be supporting the Australian
National Phenome Centre.

We are incredibly proud to be leading a project which will help to address
some of the world’s greatest challenges in the health and medical sphere,
and in agriculture and biodiversity, with leading edge technology and
innovative techniques.

Investment in this infrastructure and the internationally-recognised scientists
that have come to Perth to lead the ANPC have turbocharged our State’s
existing strengths in metabolic phenotyping and advanced our understanding
of a number of diseases and conditions.

Under the leadership of world-renowned pioneer in metabolomics,
Professor Jeremy Nicholson, the ANPC is the centre of an international
multidisciplinary team of scientists. Together, their detailed analysis and
high impact research has the potential to change the lives of billions as
it is applied to improve food security, identify health trends, tackle
conservation issues and even influence policy.

They also build on our strengths associated with clinical trials and population
health cohorts, such as the Busselton Health Study and the WA Pregnancy
Cohort (Raine) Study.

Our strength as a research-intensive university lies in our collaborations,
and we are working together with the other WA universities to ensure the
ANPC leads Australian metabolic phenotyping research and promotes
Australian scientific strength through global engagement.
The ANPC is a major component of our new Health Futures research institute,
which is at the core of our Knowledge and Health Precinct. This fertile
intellectual ecosystem ensures researchers, health professionals, government
and industry can collaborate closely to take new knowledge from the laboratory
to real life, or from public policy debate to changed policy and practice.
I am looking forward to the discoveries and achievements made possible by the
ANPC and its partners, and wish our team of researchers and collaborators well.
Professor Eeva Leinonen
Vice Chancellor, Murdoch University

As a biomedical researcher, the potential of metabolic phenotyping to
change the course of disease and health conditions in individuals and across
populations by informing diagnosis, treatments and preventative methods
is tremendously exciting.
The research emanating from this centre and across the harmonized
International Phenome Centre Network could revolutionise the way we treat
cancers, obesity, autism and type 2 diabetes.
It can further empower and inform our politicians and medical professionals as
they guide our ageing population into longer and healthier lifestyles.
We are fortunate to have recruited the world’s leading phenomics experts who
in turn will attract investment and interest from collaborators, investors and
research students, creating jobs in WA.
This project shows the power of collaboration to drive a wave of scientific
discovery and investment in our State. Not only has it brought all five WA
universities and a variety of research institutes together, the ANPC enables them
to work across international boundaries to tackle the biggest global health
challenges of our time.
Professor Peter Klinken
Chief Scientist of Western Australia

WHAT IS PHENOMICS?

Phenomics is the study of how the
environment and a person’s lifestyle
interact with the expression of their
genes to influence their health and risk
of disease. This study represents the next
step in expanding the boundaries of our
knowledge of human health and the
causes and prevention of disease.

What is a phenome?

Phenomics can help us to understand
how our environment and lifestyle make
us more or less susceptible to a wide
range of diseases and how we are likely
to respond to treatment.

Metabolic phenotyping is the sophisticated analysis of biological tissue and
fluid to uncover the specific interactions of genetic, environmental and lifestyle
factors at a molecular level.

While the genes we inherit from our parents provide the starting blueprint for
our bodies, our lifestyle choices such as our diet, the exercise we do and our
exposure to microbes and pollutants have a profound influence on our health
and risk of disease.
A person’s phenome is a snapshot of their unique biology resulting from the
complex interactions between these environmental and genetic factors.

What is metabolic phenotyping?

The unique metabolic ‘signatures’ it reveals enable researchers to better
understand the complex underlying factors causing disease and to develop
personalised, tailored treatments to prevent and treat disease. On a population
scale, this information will help predict risk factors for disease in communities
and help develop preventative measures and programs.
The techniques used to perform metabolic phenotyping combine mass
spectrometry, nuclear magnetic resonance spectroscopy and advanced
data modelling.

Global networks
The Australian National Phenome Centre forms the Southern Hemisphere link in a global network of
phenomic laboratories. Working in synchrony, laboratories in the United Kingdom, Singapore, Hong Kong,
China and the United States follow identical procedures using comparable technologies. This enables
experiments conducted in one laboratory to be comparable to testing conducted in another laboratory in
the network. The harmonisation of global research enables researchers to answer complex questions about
how the environment can play a role in affecting the development of disease in different parts of the world.
The global network is working closely with technology providers to develop a palette of next generation
tools for understanding human health, both at a patient and population level.

What will the Centre do?
The ANPC will enable researchers to analyse the molecular, physical and
biochemical characteristics of biological tissue and fluids such as blood and
urine to better understand the predict the complex genetic, environmental and
lifestyle interactions that cause disease.
This is a global game-changer for health and medical research, with the potential
to revolutionise the diagnosis, prevention and treatment of disease and the
development of tailored treatment in individuals and across populations.
Through its global connections, the ANPC will also participate in multi-centre,
large-scale metabolic phenotyping studies into a range of diseases and health
issues including diabetes, autism, antimicrobial resistance and cancer, to
gain insights into the environmental, genetic and social factors influencing
development and expression of these conditions.

Through its global
connections, the ANPC
will also participate in
multi-centre, large-scale
metabolic phenotyping
studies on a range of
diseases and health issues

Our Genes

Environmental Factors

Our Phenomes

Our disease risks

The genes inherited
from our parents
provide the blueprint
for building our bodies.

Throughout our lives we
are exposed to different
diets, microbes, and
pollutants that influence
our future disease risks.

These are the expressed
measurable products of
our gene-environment
interactions manifested in
our blood and urine.

The factors that create
our phenotypes are also
the things that create
our disease risks.

!

SHAPING THE FUTURE

This radical new approach to studying the health of individuals
and populations has the potential to revolutionise the diagnosis,
prevention and treatment of disease
Precision medicine
Right now, many prescription drugs work well on a proportion of people,
and not so well on others. Metabolic phenotyping will enable doctors to
classify patients into groups to better identify and predict the drugs that will
work best for each individual.
Doctors will be able to analyse and identify differences in biological factors
that might help them predict if a condition is likely to worsen or not in a
particular individual and lead to the development of treatment to prevent
this in susceptible patients.
Phenomics will enable doctors to deliver precision medicine by predicting
the likelihood of disease or characterising its progression, ensuring patients
receive treatments tailored to their need.
By studying the phenotypes of different populations, researchers will learn
more about the causes and best treatments for a range of complex diseases
such as diabetes, autism, antimicrobial resistance to antibiotics, and cancer.
Metabolic phenotyping will help doctors explain to their patients how
their individual lifestyle choices ,such as poor diet and lack of exercise, are
affecting their body’s current and future health, enabling them to make
informed decisions to improve their health.

Analysing samples from a large population of Western Australians will reveal
how human health is affected by the nutritional quality of food, and identify
adjustments to the feed, fertilisers and pesticides used in agricultural crops
and animals to improve human health.

Indigenous health
Phenomics studies will help researchers better understand genetic, dietary,
environmental and lifestyle factors that contribute to poorer health outcomes
in Aboriginal communities. This will help develop and assess the effectiveness of
interventions to address these factors and strengthen the health of the population.

Agriculture and Conservation
Phenomics can help researchers better understand and
address factors contributing to crop disease.
It can test for trace chemical contaminants in the food chain as
well as check the provenance and biosecurity of food products.
Phenomics can help researchers to better understand and
monitor the impacts of climate change on crop productivity,
animal productivity, animal production and biodiversity.

Analysing our samples

Discovering biomarkers

Precision medicine

Beyond the individual

Using advanced
spectroscopic techniques,
we capture a vast number
of physical and chemical
features of our biology that
relate to disease risks.

Phenomic approaches
reveal new compounds and
metabolic patterns that can
provide new specific markers
of disease and risk.

Measuring our phenomes
enables doctors to develop
dynamic models of health and
disease that lead to stratification
of disease type, as well as new
prognostic information.

Our phenomic data will
become part of a database
that helps describe the
biology and disease risks
for the whole population.

RESEARCH LEADERS

Professor Jeremy
Nicholson
Internationally-renowned
pioneer in metabolic
phenotyping, Professor Jeremy Nicholson holds
the appointment of Executive Director of the
ANPC. He is also the Pro-Vice Chancellor for Health
Sciences at Murdoch University and Director of
the Health Futures Institute. He was recently
appointed as a special advisor to the Minister of
Health in Western Australia and sits on the newly
established ministerial personalised healthcare
committee. He has authored 800+ peer-reviewed
papers on spectroscopy and systems medicine
and is a current and past Clarivate-ISI Highly-Cited
Researcher in Pharmacology and Toxicology. He is
a Fellow of the Academy of Medical Sciences, an
Einstein Honorary Professor of the Chinese Academy
of Sciences and an Honorary Fellow of the Royal
College of Physicians. Professor Nicholson’s current
research focus is on development of translational
diagnostic and prognostic technologies for
personalised healthcare, nutrition, microbiome-host
metabolic signalling in metabolic diseases and the
development of statistical spectroscopic techniques
for biomedical information recovery.

Professor Elaine
Holmes
A distinguished
computational biologist and Clarivate Analytics
Highly Cited Researcher, Professor Elaine Holmes
was recently appointed the 2018 WA Premier’s
Fellow in Phenomics, to progress research on
maternal and infant health, liver and gastrointestinal
disease and metabolic diseases such as diabetes,
and dementia. A Fellow of the Academy of Medical
Sciences and the author of more than 400 peer
reviewed papers, Professor Holmes has led largescale epidemiological projects exploring the link
between hypertension, diet and exercise and
has analysed the relationship between the gut
bacteria and diseases including colorectal cancer,
obesity and irritable bowel syndrome. Previously,
Professor Holmes was Head of the Division of
Computational and Systems Medicine at Imperial
College London. Her research has focused on the
discovery and application of metabolic biomarkers
of disease to personalised healthcare where she has
made significant contributions to cardiovascular,
neuroscience and infectious diseases.

Dr Ruey Leng Loo
Dr Loo, formerly a Senior
Lecturer at the Medway
School of Pharmacy,
Universities of Greenwich and Kent was recently
appointed the Premier’s Early to Mid-Career
Fellow. She has expertise and experience in
epidemiological studies and in data analytics for
metabolic phenotyping and has a specific research
interests in nutrition and health. Dr Loo’s work will
involve research in personalised nutrition to deliver
new knowledge of dietary influence on human
metabolism and the microbiome in health/disease,
and provide a translational bridge to the food
science industry.

Dr Luke Whiley
Dr Whiley is newly
appointed to the Centre
for Computational and
Systems Medicine and is also affiliated with the
Perron Institute. He has a background in forensic
science and has over ten years of experience in
metabolic profiling. His main research focus is
on the application of molecular phenomics to
neurodegeneration and in development of MSbased assays to target molecular pathways involved
in neurodegeneration.

Dr Nicola Gray
Associate
Professor
Robert Trengove
The establishment of the
ANPC results from the vision and internationallyrecognised pioneering work in metabolic
phenotyping of Murdoch University’s Associate
Professor Robert Trengove. Professor Trengove is
the founder and Director of the Separation Science
and Metabolomics Lab at Murdoch and leads an
experienced team of metabolomics researchers
with interests in medicine and health, focusing on
the nexus between environment and health, food
security, grains and agriculture.

Dr Torben
Kimhofer
Dr Kimhofer is an expert in
bioinformatics, specifically
chemoinformatics, and leads the field in the
phenotyping of microbiome interactions in autism
spectrum disorders. His research supports other
on-going research in Australia characterising
population exposures to diet and environmental
factors, personalised health care, clinical nutrition
and research into cardiovascular, neuroscience and
infectious diseases.

Dr Gray is a subject matter
expert in the development
of nutritional biomarkers that
support investigations into the influence of diet on
health and disease. A key area of her research is the
modulation of gut microbiome through diet,
with a focus on the potential health benefits of
dietary flavanols.

Dr Samantha
Lodge
Dr Lodge has extensive
experience in phenomic
research using NMR. As the NMR Manager, she is
a key conduit between the research laboratories
and medical practitioners, providing advice on the
interpretation of clinical data and results for the
purposes of diagnosis and treatment of disease.

Dr Sze How Bong
Dr Bong is the ANPC’s Chief
of Operations. Trained in both
science and business, he has
worked across many research sectors including
molecular biology and parasitology, intellectual
property, animal health, clinical diagnostics, ISO/IEC
accredited chemical testing and metabolomics.

Research
partners
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