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Further underlining the Institute’s commitment 
to research excellence, IMB Group Leaders 
collaborate extensively with partners both within 
Australia and internationally. The IMB is a core 
partner and participant in many research centres 
around the country, including three Major National 
Research Facilities (MNRFs) and two Cooperative 
Research Centres (CRCs).

These programs are integral to building Australia’s 
national and international research capabilities. 
They aim to create the scale and focus necessary 
to maintain and develop Australia’s world-class 
standing in priority areas through highly innovative 
research that addresses challenging and signifi cant 
problems. CRCs and COEs make vital contributions 
to Australia’s research landscape and produce 
outcomes with economic, social and cultural 
benefi ts to the country. Involvement in these 
ventures refl ects very highly on the participating 
researchers, indicating the immense value of their 
work in both scientifi c and commercial terms.

ARC SPECIAL RESEARCH CENTRE FOR 
FUNCTIONAL AND APPLIED GENOMICS

The ARC Special Research Centre for Functional 
and Applied Genomics provides and develops 
rate-limiting technologies that enable world-
class research in the fi eld of genomics. An 
integrated network of core technologies, including 
computational biology, structural biology, proteomics, 
an animal transgenics service, as well as a 
microarray facility, have been established. The future 
of the SRC will see the coordinated application 
of these technologies to provide meaningful 
description of biological systems such as mammalian 
cells, from the structure, location and function of 
individual proteins to the control networks that 
allow the system to respond to its environment in 
development, differentiation and disease.

AUSTRALIAN PHENOMICS FACILITY

The Australian Phenomics Facility (APF) is based at 
the John Curtin School for Medical Research and is 
a Major National Research Facility (MNRF) formed 
by support from the IMB, the Australian National 
University and the Garvan Institute for Medical 
Research. The APF is based around the use of mouse 
genetics to discover novel genes that infl uence 
traits of medical relevance. Large populations of 
mice are exposed to a mutagen, traits are identifi ed 
and selected and then genetic mapping is used to 

locate the general regions where the genes reside. 
The mutagen used to create the mutants leaves a 
particular genetic fi ngerprint that can be discerned 
by sequencing candidate genes, thus identifying the 
gene responsible for the trait under consideration. This 
is a very powerful approach to biology which enables 
gene function to be elucidated based upon the high-
throughput analysis of phenotypes (“phenomics”).

ARC CENTRE OF EXCELLENCE IN 
BIOTECHNOLOGY AND DEVELOPMENT

The ARC Centre of Excellence in Biotechnology and 
Development (CBD) was established in 2003 to focus 
on the biology of male germ cells – embryonic stem 
cells that eventually produce sperm cells in men. A 
review of the Centre in 2007 confi rmed its status as 
a Centre of Excellence, and extended its funding for 
a further three years. The Centre will receive $6.42 
million from 2008. Collaborating institutions include 
the IMB, the Universities of Queensland, Melbourne, 
and Newcastle, Monash University and the Australian 
National University. Unlike many other types of 
stem cells, germ cells represent a truly “blank 
slate” that can develop into any tissue in the body. 
Understanding their specifi cation and programming 
is central to contemporary efforts to harness stem 
cell technologies. Since male fertility depends on 
generating sperm cells in vast numbers, and since 
genetic and environmental factors commonly disturb 
the quantity and quality of sperm produced, the 
research will further impact on understanding and 
possible treatment of infertility, a distressing condition 
that represents a massive healthcare burden in 
Australia and worldwide. Disorders of germ cells 
are often accompanied by testicular cancer, and so 
the potential medical signifi cance of this research 
is twofold. It has become increasingly clear that 
manipulating the quantity and/or quality of germ 
cells, particularly male germ cells, presents powerful 
opportunities in the pest management arena, and 
in other biotechnological pursuits such as the 
management of endangered wildlife species.

ARC CENTRE OF EXCELLENCE IN 
BIOINFORMATICS

The ARC Centre in Bioinformatics, with headquarters 
at IMB, brings Australian and overseas researchers 
together into interdisciplinary programs designed 
to explore how information in the genome is 

transformed into structure and function in the 
mammalian cell. Perspectives and technologies 
of mathematics, statistics, high-performance 
computation, information technology, genomics and 
high-throughput experimental phenomic biology are 
focused on representing the mammalian cell as a 
complex system of molecular networks, and building 
a common modeling and visualisation environment 
to simulate its development and behaviour. Although 
directed in the fi rst instance towards understanding 
human health and development, the Centre’s 
technologies and output are generally applicable 
to biotechnology, while building critical mass in 
advanced bioinformatics is vital to Australia’s 
international competitiveness in bio-based industries. 
In 2007, the Centre was upgraded to a Centre of 
Excellence, which will result in a further $3.3 million 
in funding from 2008.

CRC FOR CHRONIC INFLAMMATORY DISEASES

The IMB is a core participant in the CRC for 
Chronic Infl ammatory Diseases (CRC-CID), whose 
partners are Monash University, The University of 
Melbourne and AstraZeneca. The major objective 
of the CRC is to discover new molecular targets 
involved in the pathogenesis of chronic infl ammatory 
lung and joint disease and use this information 
to develop novel treatments for these disorders. 
The CRC is using gene microarrays, proteomics, 
cell-based assays and genetically modifi ed animal 
models of disease to understand how macrophages 
cause chronic infl ammation. The CRC is structured 
to facilitate the entire drug discovery cycle: primary 
target identifi cation using functional genomic and 
proteomic approaches, target validation in disease 
models and human tissues, high-throughput cell-
based assay development, lead target screening, 
generation of therapeutic and research antibodies, 
and the development of macrophage-targeted drug 
delivery strategies.
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QUEENSLAND FACILITY FOR ADVANCED 
BIOINFORMATICS (QFAB)

QFAB was established in 2006 with a $1.9 million 
Queensland State Government grant and is based at 
the IMB. It is rapidly becoming a leader in supporting 
the bioinformatics requirements of research-intensive 
universities, institutions and companies, beyond the 
capability of any single organisation in Australia or the 
Asia-Pacifi c region. It provides the bioinformatics, ICT, 
research biology and clinical community with secure 
access to data and the tools to effi ciently deliver 
relevant solutions. Its projects cover: programmatic 
access to large data sets and tools, data integration 
and workfl ow technology for biological and health 
data, mirror site for genome browsers, annotation 
pipelines and workfl ows for biological and health 
data, genotype/phenotype linkages, analysis and 
visualisation of biological data and building and 
using web-based tools. 

NETWORK FOR PANCREATIC ORGAN DONORS 
WITH DIABETES (NPOD)

nPod is an initiative of the Juvenile Diabetes 
Research Foundation (JDRF) and brings together 
Organ Procurement Organisations, academic 
institutions and leading diabetes researchers from 
across Europe and America. The only Australian node 
is at the IMB in the laboratory of Dr Brad Marsh, 
who in addition to his research also chairs the 
Communications & Awareness Subcommittee. nPod 
aims to improve the procurement of pancreatic tissue 
specifi cally from patients and donors at high risk of 
developing type 1 diabetes. It is the fi rst trial of its 
kind anywhere in the world and it is hoped that it will 
improve our understanding of the onset and progress 
of type 1 diabetes. 
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AUSTRALASIAN INVASIVE ANIMALS CRC

Australasian Invasive Animals CRC is a venture aiming 
to counteract the impact of invasive animals through 
the development and application of new technologies 
and integrating approaches across agencies and 
jurisdictions. It is the fi rst time that research, industry, 
environmental, commercial and government agencies 
have combined to create and apply solutions for 
invasive animal threats, which cost Australasia at least 
$720 million per annum. This unique partnership will 
deliver the means to deal with existing high-profi le 
invasive animal pests as well as those that have the 
potential to cause catastrophic impacts in the future. 
Professor Peter Koopman from the IMB currently 
serves on the advisory board for the Daughterless 
Carp Program of the AIACRC. This program, based 
at CSIRO fi sheries in Hobart, uses innovative 
technologies with a view to skewing the sex ratios of 
wild populations of the common carp, one of the most 
widespread threats to indigenous fi sh species in our 
larger waterways. Professor Koopman’s laboratory is 
also expanding this program, under the auspices of 
the CRC, to develop a similar management strategy 
for the cane toad, currently ecological public enemy 
number one in Queensland.

AUSTRALIAN MICROSCOPY 
& MICROANALYSIS RESEARCH FACILITY 

The Advanced Cryo-Electron Microscopy Laboratory 
– the Queensland node of the Australian Microscopy 
& Microanalysis Research Facility – is housed in 
a purpose-built facility at IMB. This MNRF was 
formed as a collaboration between the Universities 
of Queensland, Western Australia, Melbourne, New 
South Wales and Sydney. The facility, which includes 
a 300kV Technai microscope, is currently the only 
one in Australia or New Zealand capable of collecting 
and processing atomic resolution images at low 
temperature, as well as undertaking a 3D electron 
microscope (EM) tomography of organelles, cells and 
tissues at both ambient and low temperature. Only 
a handful of international (and no other Australian) 
laboratories can offer researchers equivalent state-
of-the-art research tools for high-resolution 3D 
structure studies of cells and molecules. The AMMRF 
is a successor to the Nanostructural Analysis Network 
Organisation (NANO).

AUSTRALIAN STEM CELL CENTRE

The Australian Stem Cell Centre (ASCC) is a national 
research and funding facility set up by the ARC, The 
Victorian Department of Industry, Innovation and 
Regional Development, and the Federal Department 
of Education, Science and Training through a linked 
MNRF. The ASCC is primarily based at Monash 
University, but through the guidance of the Scientifi c 
Management Advisory Committee (SMAC) and a 
process of due diligence, the ASCC funds research 
which falls within its core expertise platform areas 
or its therapeutic focus areas. The IMB has very close 
links with the ASCC. Professor Melissa Little was 
seconded to the Centre in 2007 as its Chief Scientifi c 
Offi cer, where she will be responsible for developing 
strategy, scientifi c review and management. She will 
also develop a Queensland division of the ASCC 
based at UQ. Associate Professor Andrew Perkins, 
Dr Sean Grimmond and Dr Rohan Teasdale hold a joint 
grant in the therapeutic platform of “haematological 
disorders”. The aim of this project is to harvest the 
immense potential of embryonic stem cells to provide 
a novel supply of haematopoietic stem cells (HSCs) 
for bone marrow transplantation, as well as other 
blood products. Dr Sean Grimmond also holds a 
joint project grant with Professor Martin Pera of the 
ASCC in the core platform technology of “embryonic 
stem cell technology”. Dr Grimmond’s international 
expertise in expression profi ling is employed to try to 
dissect the genetic hierarchies involved in human ES 
cell differentiation. In addition, the Renal Regeneration 
Consortium and Nephrogenix, which are both based 
at two hubs – the IMB and Monash University – have 
very close links with the ASCC through a research 
memorandum of understanding. An eventual core aim 
of the RRC is to employ embryonic and adult stem cell 
technologies to deliver cells with therapeutic potential 
to patients with end-stage renal failure. 

AUSTRALIAN GENOME RESEARCH FACILITY

The Australian Genome Research Facility (AGRF) is 
an MNRF of the Commonwealth Government and was 
established in 1996 through an MNRF application 
led by Professor John Mattick, who served as the 
inaugural director until 2002, and Board Member 
until 2004. Professor Brandon Wainwright currently 
serves on the AGRF Board. The AGRF is a state-of-
the-art facility for the collection of molecular genetic 
information covering large-scale DNA sequencing, 

genotyping, microarraying, agricultural genomic 
services and other resources for the genetic and 
physical mapping of chromosomes, mutation 
detection and associated bioinformatic analysis. 
It serves several hundred research groups across 
all states and territories of Australia from nodes at 
The University of Queensland, the Walter and Eliza 
Hall Institute of Medical Research in Melbourne, 
and the Waite Campus of the University of Adelaide.

ACRF DYNAMIC IMAGING FACILITY 
FOR CANCER BIOLOGY

This facility was launched in August 2005 with the 
aid of a grant from the Australian Cancer Research 
Foundation (ACRF). It is the only one of its kind 
in Australia and the laboratory at the IMB houses 
two technologically advanced microscope systems 
that will enable cutting-edge research into cancer 
biology. IMB researchers are now able to make live 
movies and track the movements and behaviour of 
breast cancer cells with a higher resolution, greater 
capability and more quickly than ever before. The new 
facility also allows researchers to optically dissect 
cancerous and non-cancerous cells and reconstruct 
them in 3D, revealing much greater detail about their 
inner workings. Researchers can also now examine a 
vast range of proteins at the same time and examine 
their dynamics in live cells over time.

RIKEN

RIKEN is the Institute for Physical and Chemical 
Sciences of the Japanese Science and Technology 
Agency, and a major site of genomics research in 
Japan. Professor John Mattick has a visiting scientist 
appointment at RIKEN. The RIKEN Genome Sciences 
Centre is based at Yokohama and Wako, in the Tokyo 
area. In the late 1990s, RIKEN established a program 
aimed at elucidating the complete transcriptional 
output of the mouse. More recently, the program has 
shifted focus towards the elucidation of transcriptional 
control networks. Both activities have involved the 
establishment of large international consortia, fi rstly 
the FANTOM consortium (Functional Annotation of 
Mouse), and more recently the Genome Network 
consortium. The consortium has previously published 
a comprehensive analysis of the human and mouse 
transcriptomes, resulting in a series of papers in 
Nature Genetics, PLoS Genetics, PLoS Computational 
Biology, Genome Biology and Biology, Genome Biology and Biology, Genome Biology Genomics.
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