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Structure-based drug discovery

The focus of our research is to visualise the three-dimensional structures of medically important proteins
using X-ray crystallography. A particular focus is proteins that play a role in infection (bacterial, parasitic or
viral), cancer and neurobiology (e.g. Alzheimer's disease, epilepsy). The structures provide a detailed
understanding of how each protein works and how it contributes to disease. Most importantly, the
structures can be used to discover drugs using computational approaches. Our work is supported by labs
that specialise in protein expression, purification and electrophysiology. Example projects in each of the
disease areas follow.

Projects:
A new target in breast cancer

Liver Receptor Homologue-1 (LRH-1) is a member of the nuclear receptor family of transcription factors.
Our collaborators and others have shown an unambiguous role for LRH-1 in breast cancer progression. In
postmenopausal breast cancer patients (by far the most common age group), breast adipose fibroblasts are
the principle source of estrogen for breast cancer cell proliferation, since the ovaries no longer produce this

‘ hormone. Current hormone therapies produce significant
adverse effects by inhibiting estrogen action throughout the
body, whereas inhibition of LRH-1 activity would result in
breast-specific anti-estrogen therapy, offering a clear
therapeutic advantage. We have used virtual screening to
identify small molecules that inhibit LRH-1 activity and these
initial hits are being developed into drug-like molecules with
the help of crystallography.

New approaches to Alzheimer’s disease

Alzheimer's disease (AD) is the fourth biggest killer in developed countries. Amyloid precursor protein (APP)
plays a central role in the development of AD, through generation of the Abeta peptide by proteolytic
breakdown of APP. Very recently, a new AD therapeutic
protein target was discovered that greatly enhances Abeta
production. Here we will determine the 3D atomic structures
of APP and regulatory proteins using X-ray crystallography at
the Australian Synchrotron and by nuclear magnetic
resonance spectroscopy in order to understand how APP
extracellular domains and associated proteins regulate Abeta
production. All this work will provide the framework for
developing therapeutics to treat AD.
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Understanding how influenza virus resists anti-flu drugs

The ability of influenza viruses to mutate rapidly has the potential to render
vaccines and antiviral drugs useless. Indeed, the seasonal HIN1 virus is already
resistant to the drug Tamiflu™. This observation demonstrates the ease with

-

»

and future treatments, whether they are vaccines or drugs. The availability of a
precise three-dimensional atomic structure of swine N1 bound to current drugs

M‘; 7 which the recent swine HIN1 virus could rapidly become resistant to current

in the clinic will allow mapping of resistance mutants as they are reported and
also the prediction of likely escape mutants. In turn this knowledge will guide
the structure-based development of new vaccines and antiviral drugs. Crystals
of swine flu N1 are already available.
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