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The Centenary Institute is an independent
medical research institute, forming a
critical point of contact and intellectual
engagement between the University of
Sydney and the Royal Prince Alfred Hospital.
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There hus been u mujor chunge in
the look und feel of the Centenary
Institute; we have increused our

peer reviewed reseurch funding by
more than $2 million (representing

an increuse of more thun 40 per

cent) und there is a strony feeling of
colleygidlity in our continuous output of
superb medicual research. This hew feel
is evident in the uppeurance of this
Annudl Report which presents a hew
look, emphusising the importance und
relevance of our work for people of dll
ayges — und the fact that many adult
diseuses do beyin in childhood.

Our new Director, Professor Muthew
Vadus, ussumed leaudership of the
Centenary Institute at the beyginning
of the yeur. He has made his mark felt
in u very short time, which is evident
in the growth of stuff from 103 to 134
during the yeur, This growth, together
with the vibrancy of the artwork lent
by the Watters Gullery, hus generated
u very positive und eneryetic feeliny
that reflects the Institute’s enormous
potential.

This potential, of course, comes from
un dlreudy excellent buse. The Bourd
undertook u benchmarking exercise
compuring the Centendary Institute
with other similar reseurch enterprises,
und | um pleused to note that, whilst
we were smualler than many, our output
per cupitu was umonyst the top half
dozen.

I was delighted to welcome us guest
of honour The Honh Tony Abbott,
Minister for Hedlth und Ageinyg, fo

the first Annudl General Meeting. This
will become un important occusion
in the Centenary culendar us it will
promote inteyration of the Centenary
in the community and improve our
communhicution with our supporters.

One of the other mdjor initiatives
during the yeur wus u purthership
between the Centenary Institute und
Sydney Cuncer Centre to establish u
new cuncer reseurch enterprise. This
will be part of u hew Comprehensive
Cuancer Cehtre oh the cumpus,
which will comprise of two buildings;
ohe devoted to reseurch, with a
working hame of Centre for Busic
and Translational Cuncer Reseurch
(CBTCR), und unother devoted o
clinicul care and clinical tridls. The
CBTCR, housing upproximately 350

— 400 scientists with a floor area of
some 17000m?, will be built udjucent
to the Centenary Institute. The CBTCR

will be d joint enterprise between the
Centenary uand SCC, but will be run by
the Centendary Institute.

The fundrdising for the CBTCR is well

on its way, with sighificant boosts from
grunts from the Federul Government of
$10 million aund u peer reviewed und
competitive award from the Australian
Cuncer Reseurch Foundation for

$5 million. In addition, the University of
Sydney hus dlso expressed its strony
support.

Needless to say,in addition fo
government and institutional support,
our own efforts in raising funds from
the genheral community will be critical,
both for the hew Centre and for the
Institute’s existing research. In this
regurd, | am very pleused that Sally
Custle, our new Fundraising and
Marketing Munager hus joined the
Institute.

The Bourd welcomes Professor Muthew
\Vadus, Professor Bruce Robinson, Mr
Geoff Dixon und Associute Professor
Kelly-Anne Phillips and farewells
Professor Ahdrew Couts, Professor

John Muthews, Ms Sum Mostyn and
Professor Mick Reid. We congratulute
Neil Lawrence for becoming the 2007
Marketer of the Year, and thank him for
agreeiny to Chuair the Foundution of
the Centenary Institute.

| um dlso very yrauteful to Dr Nick
Peurce, our Chief Operating

Officer, for the greut ussistance he
provides in keeping the business aund
administrative side of the Centenary
Institute running smoothly.

The Centenary is extremely fortunate to
have ygreut reseurchers and greut stuff,
| thank all of them for their continuing
commitment to u yreat cause.

The Hon Michael Egan



The Centenary Institute celebrates

u key event in the history of medicul
resedrch in Australia, that of the 100th
birthdays of Sydney University Medicul
School und the Royul Prince Alfred
Hospital, and is situated idedlly on

the cusp between these two greut
institutions. Its history und locution
dictates the Centenary Institute’s focus
oh diseuses of udults of all ages, and its
emphusis on relevance in franslating its
discoveries for the clinical good.

One of our tusks is to mMauke certuin
that our colleugues, donors and the
whole community cleurly recognise
the distinctiveness und outstunding
pust and future uchievements of the
Centendry.

We, with the help of ohe of our
Directors, Mr Neil Lawrence, und Yello
have established a hew look for the
Centenuary. This emphusises our godls:
“Reseurch for Life” as well us the ideu
that adult heulth begins in childhood
and that we work on the whole
continuum. The reuders will note some
uspects of this new brand in this Annudl
Report us well us on our website.

As hoted by the Chuirman of our
Bourd, u mdijor priority has been

the recoynition of the outstunding
cuncer resedurch ongoing in the
Centenary Institute and plans for

its further strengtheniny. The joint
initiative with the Sydney Cuncer
Centre (SCC) to build u hew cuncer
resedrch building is therefore a very
welcome development, This has
been u rapidly evolving enterprise
for which support hus been evident
from all yuarters. Importauntly, a major
Federal Government grant of $10
million supporting this research initiative
and support by the University of
Sydney, Australian Cancer Reseurch
Foundution (ACRF) und the Sydney
South West Area Hedalth Service
(SSWAHS), hus dllowed rupid progress
towuards our target of $81 million.

| would especidlly like to emphusise
the importunce of the ACRF: this
awuard of $5 million wus strictly peer
reviewed und wus the biggest given

by the ACRF in 2007. This success

was d result of intense cooperation
between the scientists and clinicians
- hot only from the Centenary Institute
but dlso University of Sydney, Royul
Prince Alfred und Concord Hospitadls,
who purticipated in the upplication,
und our munugement team led by
Nick Pearce. | thank dll of them aund
especidlly Professors Michuel Boyer
und Bruce Armstrong — my co chief
investigutors on the upplicution.

In order to support und udvise on

our scientific effort,the Centenary
Institute hus estublished u Scientific
Advisory Bourd (SAB). Professor Axel
Ullrich is its Chairman and it has us

its other members, Professors Vulerie
Beral, Michuel Good, Marc Feldman,
lan Fraser and David Hunter. We have
dlreudy had some excellent meetings
with individuals in our SAB, and look
forward to our first full meeting in 2009.
| want to take this occusion to thank
dll members of the SAB, especidilly its
Chdairman, for their generous support.

The growth in our stuff both scientific
and administrative has been striking

- not only for the humbers but ulso

for their excellence. | welcome
Professor Wolfguny Weninger, who
leuds the ImMmune Imuaying laboratory
und dlso hus been ygiven the Chair

of Dermutoloyy in the University of
Sydney; Professor Jennifer Gumble,
who leads the Vascular Biology
luboratory und wus ygiven the University
of Sydney Medicul Foundation

Chuir of Vusculur Biology; Associute
Professor Pu Xiu, who leuds the Signal
Transduction luboratory; Dr Mika
Jormukku who is the hew head of
Structural Biology; und Ms Sally Castle,
our hew und eherygetic Fundruising
and Marketing Manhuger.

A lundmark was our success in
securing, in purthership with the SCC,
the Cancer Institute NSW Cuncer
Leuders Fellowship for a Chuair in
Cuncer Bioloyy. Together with the
Medicul Founddation of the University
of Sydney we have put together

u most uttractive puckage for this
forestigious position. In addition, we

dre in the midst of udvertising for
Chdair of Endothelium, for which Dr Tom
Wenkurt hus donated hot only his vision
in identifying endothelial cells, cells
which form the lining of the wall of the
blood vessels us un essential conduit to
hedlth and diseuse, but dlso the funds
to support this hew position.



Increused humbers ut the Centenury
Institute were dlso pardlleled by

un increuse in uctivity. Our Seminar
frogram wus revitalised under the
leudership of Professors Gumble und
Rusko; u series of one day Colloyuia
were inifiuted — each, in order to
emphusise future colluborations,
were entitled “Opportunities in ...”.

In 2007, there were three of these:
*Opportunities in MicroRNA Research,
Vuscular Biology und Systems Biology.

Another initiative hus been a new
series of seminars being orgunised

by Professor Fuzekus de St Groth.

The seminars are entitled "Science

und Commerce” und cover issues of
putenting, commercial agreements
und funhding of commercial ventures.
We look forward to a vibrant set of tulks
in this series over the cominyg yeurs.

Another priority is the intensification
of our fundrdising efforts to support
our many excellent scientists. This ureu
has been revitdlised under the most
cupuble leudership of Ms Custle, who
has introduced new donor acquisition
and retention programs. In addition,
she played a centrdl role in the
production of the hew brand.

In order to enguge our community
we initiuted an Ahnual General
Meeting, dllowing an opporfunity
to showcuse our uchievements. We

were delighted that The Hon Tony

Abbott, Minister for Heulth and Ageiny,

accepted our invitation to be guest

of honour. In addition, | have begun

u series of "Director’s Lunches”. The
guest of honour for the first of these
wus Professor Vulerie Beral, Director
Epidemiology Unit, University of Oxford,
u world renowned epidemioloyist,
respohsible for the fumous ‘million
women’ study. Her work on the risks
und benefits of hormone replacement
therupy were discussed in depth.

On the commercidl front the
Centenury Institute hus concluded

u licensing ugreement with Becton-
Dickinson Inc. that has resulted in
significant up front and continuing
income tied to commerciul
milestones. The Centenary Institute
has dlso joined the Medicul Resedrch
Commercidlisation Fund (MRCF), an
initiative of the NSW and Victorian
Governments that ullows commercidl
projects to be put in front of un expert
funel und supported at an angel-
mezzunine level to reach the hext
milestones.

Scientifically, some of the many
highlights were Professor John

Rusko receiving the Roche Meddl
awdrded to un outstunding Australian
biochemist or molecular bioloyist,
und Associute Professor Semsariun’s
publication in Journal of Americun

Medical Association. This publicution
for the first time documents the utility
of implunted defibrillators in the
prevention of sudden deuth in putients
with genetic disorders of the heurt.

We huve dliso been uctive in
stundardising uppointments to the
Centenary Institute. Now we have
three substuntive levels: our Members
of the Fuculty of the Centenary
Institute are our internutionally
frominent senior scientists; our
Associute Members of the Faculty

of the Centenary dre our superb
scientists en route to full membership;
and our Staff Scientists are recoghised
appointments primarily working in
associution with the Faculty.

In summary, 2007 has beehn dn infense
year, Not only has the Centenary
Institute embarked oh an ambitious
program of focusing its reseurch,
growth and rebranding, it also
continued to strengthen its relationships
with the University of Sydney aund

the SSWAHS und beyun u process of
enguying with the community — for
whom we work und whose support
we seek.

| finally wish to thank dll of our donhors
and supporters und hope o be uble
to welcome you to our Institute in the
near future.

Professor Mathew Vadas



Appointed Chdir in September 2005,
nhominated by Gavih Browh, Vice
Chancellor of the University of Sydhey

Mr Egun is currently the Chuncellor of
Muacyuarie University and is a former
Treusurer of NSW. During his 25-year
parliumentary cureer, Mr Egan held o
number of ministerial positions und sfill
remuins the longest serving Treusurer of
NSW (1995-2005).

Appointed Governhor in 2007

Dr Anderson is the Director of Clinicul
Operutions, Sydney South West Areu
Heudlth Service. She is on the State
Surgical Tuskforce und a Bourd
member of the Centre for Primary
Hedlth Care und Equity, University of
NSW und wus previously the Generdl
Managyer of Liverpool Hospital.

Appoihted Goverhor in 2001

Formerly the Member for Parramatta in
the Federdl House of Representutives
for 13 yeurs from 1977, Mr Brown held
various Ministerial portfolios including
Arts, Sports, Environment and Territories.
In 1986, he wus hamed Australian of
the Yeur by The Austrdliah newspuper
und wus the founding Chuirman

of the Tourism Task Force (how the
Tourism und Trunsport Forum) und is the
Founder and Patron of the Sport und
Tourism Youth Founddation.

Appointed Governhor in 2004

Mr Davidson hus held executive
positions in the bunking und finunciadl
services industry for 15 yeurs in the

UK, US und Australia. He is currently
Munaging Director of Aurora Funds
Management in Sydney. Prior to this, Mr
Davidson was at Salomon Smith Barhey
in Sydney, where he spent eight years
us co-heud of its hew product group,
specidlising in eyuity derivatives.

Appointed Governor in 2007

Mr Dixon is the Chief Executive Officer
und Muhuying Director of Quntus,
Prior to this, he was Chief Executive
Designate (from November 2000), ufter
serving us Deputy Chief Executive for
two years. Mr Dixon is u Director of
Publishing aund Broudcusting Limited,
Crown Limited (formerly Arteridl
Limited), Air Pucific Limited and u
number of controlled entities of the
Quntus Group. He is on the Governinyg
Bourd of the Internutional Air Transport
Association.

Appointed Governhor in 2006

Ms Gill is Executive Director of Royul
Prince Alfred Hospitul, one of the
largest tertiary referral hospitals in NSW.
She hus extensive experience in health
having previously held the position of
Director of Nursing Operations ut Royul
Prince Alfred Hospital. She is a member
of the Australiun Council of Heulthcare
Standards, the NSW Hedlth Department
Clinical Ethics Advisory Punel and the
NSW Hedulth Depurtment Sustainable
Access Heulth Priority Tuskforce. In
uddition, she is un Associute Fellow

of the Australian College of Heulth
Service Executives.

Appointed Governor in 2007

Professor Horvath is the Chief Medicual
Officer for the Australian Government.
He is the principul medicul adviser

to the Minister of Hedlth and the
Depurtment of Heulth and Ageiny
across the full range of professional
hedulth issues, including hedlth and
medical research, public hedlth,
medicul workforce, yudlity of cure,
evidence-bused medicine, biosecurity
issues und un outcomes-focused
heulth system. Prior to his uppointment
us Chief Medicul Officer in September
of 2003, Professor Horvath was a
Professor of Renul Medicine ut the
University of Sydney und a specidlist
rendl physician at the Royul Prince
Alfred Hospitul. He was awarded un
Order of Austrdlia in Junuary 2001 for
his services to medicihe.

Appointed Governor in 2006

Mr Kelly is non-executive Chuirmaun
of Tishmaun Speyer Office Trust,
Centrebet International Ltd, Colonial
First Stute Private Capital Ltd und

u honh-executive Director of severdl
non-listed compunies including
FreshFood Australia Holdings Pty Ltd
and Ousis Fuhd Management Ltd.
He is a consultant to Freehills law
firm, Inspector of the Independent
Commission Aguinst Corruption und
has been u Director of the Medicdl
Reseurch and Compensution
Foundution. Mr Kelly has previously
served us Manayinyg Partner of the
Sydney/Brisbune/Cunberra offices of
Freehills and National Chairman of the
firm.

Appointed Goverhor in 2006

Mr Lawrence is currently the Executive
Creutive Director of Australia’s largest
udvertising group, STW Group, having
worked in the advertising industry for
over 20 yeurs. His clients include: The
Commonweudlth Bunk, Apple, Sony,
Mitsubishi, The Federal Government,
Cuadbury, Musterfoods, St George
Bank, Colgute, Americun Express, AAPT,
FOXTEL, The Austrdlian, the Sydney
Morniny Herdld, Quntus und muny
churities such us the Fred Hollows
Foundution and the Gurvan Institute.
In 2007, Mr Lawrence wds hamed
Australian Marketer of the Year for his
crafting of the Australia Lubor Party’s
successful Kevin07 federdl election
cumpdign.

Appointed Governor in 2007

Associute Professor Phillips is currently
the inaugural Colebutch Clinical
Reseurch Fellow of the Cuncer Council
Victoria und u medicul oncoloyist und
resedrcher atf the Peter MacCuallum
Cancer Centre. Her mujor ureus of
resedrch ure breust cancer yenetics
and survivorship issues in breust
cuncer, particularly prevention of
chemotherapy-induced menopuuse
und coynitive dysfunction. She leuds
severdl infernational and hational
studies in these ureus.



Appointed Governor in 2007

Professor Robinson is Deun of the
Faculty of Medicinhe, University of
Sydney und Heud of the Cuncer
Genetic Luboratory at the Kolling
Institute. In 2003, he was awarded the
Ddiichi Prize by the Asia and Oceuniu
Thyroid Associution for this work on
the puthogenesis of thyroid cancer.
Professor Robinson is the Founding
Chdairman of Hoc Mui, the Australi
Vietham Medical Founddation, which

sponsors und supports medicul hursing,

dllied hedlth and scientific exchanges
between Australiu and Viethum. He is
u Fellow of the Austrdlian Institute of
Compuny Directors.

Appointed Governor in 2003

Mr Samaha has advised business und
government on legul und strateyic
matters and risk munagement since
1984. He hus represented clients

in disputes, Court proceedings,
mediations und regulutory

investigutions. He was at u leading firm,

Muallesons Stephen Jugues, from 1988
to 2007 where he wus u parther from
1995 to 2007.

Appointed Governor in 2007

Professor Vadus fruined in medicine
at the University of Sydhey uand

us u physiciun at the Royal Prince
Alfred Hospitul before completing

u doctorute at the Wulter und Eliza
Haill Institute in Melbourne. After
postdoctorul work at Harvard, he
returned to Australia and built up

u sighificunt research enterprise in
Adeluide. He wus u chief initiator
and Inaugural Director of the Hanson
Centre for Cauncer Reseaurch (how
Hunson Institute). Professor Vadus hus
contributed strongly to the Australian
biotechnoloyy sector, beiny involved
variously as founder, Chair of the
Scientific Advisory Bourd and ucting
CEO of two ASX-listed biotechnology
compdanies. He is chair of the
Medicul Reseurch Advisory Bourd

of the Austruliun Cancer Reseurch
Foundution and on the Board of
governors of the SMILE Founddtion.

In 2007, there were severdl changes to the Boaurd of Governors:

Professor Andrew Couts’ term expired and he wus repluced by
Professor Bruce Robinson.

Professor Michuel Reid’s term expired und he wus repluced by Dr
Teresu Anderson.

Mr Alustair Davidson’s term expired uand he wus replaced by Professor
John Horvarth AO. Mr Davidson was then appointed to a vacant
position and remains on the Board of Governors.

Professor Johh Mathews” AM term expired und he wus repluced by
Associate Professor Kelly-Anne Phillips.

Ms Sum Mostyn resighed und wus repluced by Mr Geoff Dixon.

Professor Mathew Vadus replaced Professor David Burke affer taking up
his position as Executive Director of the Centenary Institute.

Thank you to these outgoing Governors for their contribution to Centenary
over the yeurs of their appointments.
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The Centenary Institute’s research program focuses on cancer, cardiovascular disease and
infectious diseases. Research is carried out by 11 laboratories: Cancer Drug Resistance,

DNA Repair, Gene and Stem Cell Therapy, Immune Imaging, Liver Immunobiology, Molecular
Cardiology, Mycobacterial, Signal Transduction, Structural Biology, T Cell Biology, and
Vascular Biology.

Tumours often respond poorly to the
avdiluble drugs or respond af first but
then become resistant. It isn’t that
the druys ure ineffective - we take
inspiration from the fact that they
sometimes work very well. However,

if we understood the reusons for the
difference between cuncers that
respond to chemotherupy und those
which don’t, then perhups something
could be done ubout it.

Our Group works to improve the
scientific busis of chemotherupy

by understunding why cuncer cells
become druy resistunt. When hew types
of druy resistance are found, we work
to evdludute their clinicdl significance,
und to find ways of overcoming them
or ut leust predicting them in advance.
We focus oh resistance to hew und
foromising anti-cancer druygs that are
beiny upplied to treuting common,
recdlcitrunt tumours, including
melunomu und multiple myeloma.

Research will leud to improved cuncer
freautment und better outcomes

for cancer putients. Cuncer is now
the leudiny cause of deuth in the
developed world und this frend will
continue as the population ages und
other cuuses of deuth, such us heart
diseuse, decline.

Cuncer treatment is rapidly becoming
the most prominent concern of our
heulthcare system, both in ferms of the
number of people uffected und the
expense. There is enormous opportunity
to improve both the outcomes und the
cost-benefit ratio of cuncer treatment.
It is gratifying that Centenary’s results in
this field of research are often directly
relevant to the clinic and can be
translated rapidly info clinicul practice.
Specific benefits include:

Providing u scientific bbusis for
optimising drug regimens and druy
combinations and thus improving
freutment outcomes.

Predicting resistunce or sensitivity to
particular drugs in advance, so the
best freatments cun be tried first.

Anticipating which cancers might
benefit from hew anti-cancer
drugs.

Providing u scientific busis for the
development of better druys und
identifying turgets for new drugs.

In 2007, we found thut a particular
molecular marker cun predict the
respohse or hoh-response of multiple
myelomu putients to u new druy,

the proteusome inhibitor Velcade,
which is revolutionising tfreatment

of this intractable diseuse. There

hus been consideruble interest in
commercidlisation of this development,
from phurmauceutical and diugnostic
service compunies, meuniny it should
find a place in clinical application of



this drug. Moreover, the marker has
ygiven us u handle on why Velcude
works so well for myelomu, which was
previously unclear, und therefore puves
the wuy for development of even
better drugs.

Another new type of druy targets
unti-upoptotic proteins und our
ygroup confirmed that the sensitivity
of melanomus to such druys
depend strongly on the expression
of unti-upoptotic protein MCL-1
and its antagonist NOXA. Druys that
respectively repress or induce these
proteins ure likely to be effective for
melunomu in combination with the
new the anti-apoptosis ugent.

Interactions of new anti-cancer
drugs with multi-drug transporter
proteins

Multi-drug fransporter proteins remove
toxins encountered in the diet or
froduced by hormul metubolism, from
cells, from fissues, organs und the body
us u whole. Muny anti-cancer drugs
resemble such toxins, so the multi-druy
fransporter proteins interfere with their
uptuke into the body und intfo cuncer
cells. Our group is systematically
investigating how these proteins uffect
the efficacy of promising new anti-
cuncer druys.

Drug resistance in melanoma

Austrdlic is the skin cuncer capital of
the world with the highest incidence of
melanomu, one of the cancers most

resistant to chemotherapy. Left too lony
untreuted, melunomu is invariably fatal,

We are interested in the reticence of
melanomu cells to undergo dupoptosis
(un orderly form of suicide) when
dumuged by unti-cancer drugs. It is
un open yuestion how important this
resistance is in relation to other forms
of druy resistunce thut operate in
melanoma cells.

Analysis of resistunce to upoptosis

is technicully chdllenging us
propuygation of melunoma cells in

vitro dliter their properties. Hence, the
focus is on genetically manipulated
mouse models of humun Melanoma,
where melunomus develop und cun
be treuted in their natural sites of origin,
in the presence of u hormal imMMmMune
system.

Drug resistance in multiple
myeloma

Multiple myelomu is un incuruble
cuncer of the blood plusma cells that
secrete large yuuntities of untibodies
to fight infection.

The production of untibodies is khnown
to depend on the Unfolded Protein
Response (UPR), u system thut ensures
correct folding und ussembly of
proteins und the disposual of incorrectly
folded or dumuged ones — u form of
qudlity control thut every complex
manufucturing system requires, und
cells are no exception.

We suspect that dependence on
this system is what makes myelomus
resistant to many drugs but, conversely,

susceptible fo u hew class of hew
drugs, the proteasome inhibitors. Initial
results indicate that a simple marker of
the UPR cun predict the sensitivity of
myelomaus to the protedasome inhibitor
Velcude both in vitro and in myeloma
putients.

The Centenary Institute provides
un idedl setting for the work of
the Cuncer Druy Resistunce
Group. The facilities are some of
the best in Australia, notably for
flow cytometry und the animal
house und, more recently, for
high-throughput genomics
analysis.

Even more important is
inferaction with talented
colleagues und un intellectudl
environment that promotes

an imuginative but rigorous
dgpprouch fo reseaurch,

inspiring students to excel. The
Centenuary’s precinct offers
colluborations with cliniciuns

ut Royul Prince Alfred Hospitul
and with other acudemics ut
the University of Sydney that are
so important to productive und
relevant research.




The Gehe und Stem Cell Therapy
Group undertukes reseurch in five
areads: gene therapy; stem cell bioloyy;
gene silencing; yenetic disorders;

und cuncer bioloyy. The focus of the
work continues to be to improve yene
delivery to the precursor cells of ull
blood cells, khnown us haemopoietic
stem cells (HSCs) und other audult stem
cells such us mesenchymal stem cells.

Understanding the mechunisms

by which a hormal cell becomes
cuncerous is u duunting task. By
studyiny proteins and RNA molecules
that become up or down-reguluted
in different cancers, we cun study the
busic bioloygyy of cuncer und possible
future therapeutic opportunities that
will arise us the important molecules
ure dissected. Studying both the
franscription factors und microRNAs
will help to define the biochemicdal
puthways and complex inter-molecular
machinery involved in heoplasia,

The sufe infroduction of hedlthy genhes
intfo putients with genetic disorders
could effectively cure inherited yenetic
disorders such us some cuncers,
haemopnhilia und immunodeficiency
disorders us well as infectious

diseuses such us HIV. The focus on
improving yene delivery to HSCs und
mesenchymal stem cells muy assist in
both the delivery methods, us well us
the targets of yene therapy.

With the development of new
therupeutics for cancers including
untibodies und small molecules, it

has become increusingly important

to identify hovel turgets. These
technologies, previously thought to be
impracticul, huve how been proven
to provide effective hew approuches
for the freutment of cancers. For
example, the small molecule knowh
us Imatinib (Glivec) which hus
revolutionised the treutment of chronic
myeloid leukuemiu. Our reseurch is
exploring hew targets involved with
the transcription factors BORIS und
CTCF, und their interactors, us well us
microRNAs und their targets. Using this
information, hovel therupeutics might
be identified in the future dlony with
useful biomarkers for different cuncers.

The mdjor highlight of 2007 hus been
proygress towards discovering the
genetic cuuse of unother umino acid
transport diseuse, iminoglycinuria.
This complex diseuse is caused by u
combindation of genhes und the results
are the culminution of three yeurs

of work by the Genhe und Stem Cell
Theraupy laboratory, in collaboration
with researchers at the Australian
National University.

Other highlights include:

The development of u luminescent
tfumour model ih mice using the IVIS
100 system.

Determining proteins that interact
with BORIS und CTCEF, purt of the
inferactome of proteins reguluting
methyldtion in yerm and somatic
cells. These two proteins become
dysregulated in cancer und this
interactome are involved in the
mechanisms of their action.

Stem cells and gene delivery

One of the Myjor problems limiting
stem-cell based therapies is the
ubsence of u cledar understunding of
the composition of the stem cell pool in
humans. The right cell must be turgeted
for the right upplicution or therapy.

HSCs have the cupucity to divide to
produce countless billions of progeny
cells throughout d lifetime and it is
these proygeny that form the busis



of our immune system. We have
established the SCID-repopulating

cell (SRC) ussay using NOD/SCID mice
to evaluate different mobilisation
reygimens und to investigute the lony-
term re-populating ubility of different
HSC subsets, including HSCs purified by
the Hoescht side population method.
We have developed protocols for
differentiating hon-human primute
mesenchymal progenitors into cells

of udipoyenic, chondrocytic und
osteoyenic origin. In both HSCs und
mesenchymal progenitors we are
working to optimise gene trunsfer
using retrovirdl and udeno-ussociuted
vectors. We have achieved the
successful infroduction of gene
modified cells info smull unimal models
to study therapies for diseuses of blood
and muscle.

Mechanisms of genetic disease

For the lust decade, the group has
colluborated with the group of
Victor Lobunenkov at the National
Institutes of Heulth (Waushington DC,
US), exaumininyg the role of the tumour
suppressor gehe CTCF and its related
cuncer/testis gene BORIS. BORIS is u
putdutive oncoyene, which is hormually
ohly expressed in the testis, however
it is over-expressed in muny different
types of tumours. During 2007, we have
shown that CTCF and BORIS share u
number of protein interactors, whilst
dlso having unigue binding proteins
that may facilitate their opposing
effects us u tumour supfpressor gene
und un ohcoyene.

Harthup disorder is an inborn error

of renul und yustrointestinul neutrdl
uminoucid transport. In 2004, we
described u breukthrough in this field
by clohing und charucterising the
gene responsible for Harthup diseuse,
SLC6A19. This work waus performed

by our luborutory in colluboration

with Drs Bréer und Cuvanaugh in
Canberra und its importunce has
been recoynised by successful peer-
reviewed ygrants from both the National
Heualth and Medicul Research Council
und the Austrdlian Reseurch Council.
During the last three yeurs we huve
studied the gyenetic cuuse of other
umihoucid fransport diseuses includiny
imminoglycinuria, hyperglycinuria and
dicarboxylic aminouciduria.

An understunding of the way blood
cell production is reguluted in the body
has immediute relevance to diseuses
like leukuemiu und the way they are
treated. MicroRNAs recently identified
us purt of endoyenous gyene silencing
control have been showh to be
intricutely involved in the control of cell
development and differentiation.

Severdl years ugo, we estublished
un eurly inferest in this areu with our
report of u highly-specific method to
detect microRNAs. We dre studying
the importance of these reygyulatory
molecules in order to discover

their previously hidden functions in
normual blood cells und leukaemid in
humans. Ultimately this project may
leud to hovel tfreatments involving
genhe therapy und bonhe murrow
transplantation.

The instdllation of new
eyuipment has been, and will
continue to be, very important
for our research. This includes
the Affymetrix microarray
platform, Applied Biosystems
7900HT TLDA low denhsity
arrays, re-commissioning of the
microinjection facility, and the
IVIS100 ih vivo bioluminescence
imager.

The IVIST100 hus been successfully
used for our new bioluminescent
tumour model, which is beiny
studied by Jessamy Tiffen,

PhD student in the laborutory.

It dllows tumours in mice to

be followed over time, and

the effect of over or under-
expression of proteins to be
assessed on tumour growth

and metustusis. The 7900HT

will be very important over the
coming yeur for the unalysis of
microRNAs, dllowing the unalysis
of over 350 microRNAs in a single
experiment.




The ImMmune Imuying Group focuses
onh the visudlisation of white blood

cell (leukocyte) migration and
interactions in redl time within living
fissues. Leukocytes aure responsible

for the recoynition and destruction

of invading microbes, such us viruses,
bucteriu und puarusites, us well us
tumour cells. Therefore, it is importunt to
understund the cellular und molecular
mechanisms that regulate their
frafficking through the body aund their
commuhication with host cells and
puthogens.

The principle upprouch the group
uses is U hewly-developed imaging
techniyue culled multi-photon
microscopy. The cutting-edye
technoloygy dllows for visudlisation

of fluorescently-tugyed cells und
molecules within the context of living
tissues. This enubles studyinyg the
dynhumics of cell movements ut a
level of resolution that has hot been
reached before. Using this approuch,
the laboratory is investiguting
fundumental yuestions reluted to
imMmune responses uguinst infectious
aygents and tumours. It is hoped that
u better understunding of these
processes will, in the future,leud to
improved vaccines und immuno-
therapeutic strateygies ugainst diseuse.

We would like to unravel immuno-
regulutory mechanisms in infectious
diseuses und cuncer by directly
looking inside tissues o see how cells
interact with their environment. Using
multi-photon microscopy, we will be

uble to track cells in living tissues in

redl time. This will enuble us to study
how Mmicrobes und tumour cells ure
detected by leukocytes within living
fissues. Together, these studies will

shed completely hew light on diseuse
processes. This information may then
be used to develop better vaccines,
for example against influenzu viruses, or
immuno-therupies uguinst cuncer.

Cuancer und infectious diseuses are
the leadinyg cuuses of deuth in the
industridlised world and in developing
countries. We still have a very
incomplete understunding of the host
response uguinst these diseuses.

Our hovel imuging approuch will
frovide u hew ungle for studying busic
questions related to the interactions

of the imMmune system with microbes
und cuncer cells. This may leud to u
new understunding of the mechunisms
mediuting the recoygnition und
destruction of infected or tumour cells.
This may ullow us to construct hew
turgeted therapies aguinst specific
molecules involved in cuncer growth.
We muy dlso be uble to improve
existing vaccines aguinst viruses or
develop hew vaccines ugainst micro-
orgunisms that have so far escuped
vaccindtion aupproaches. Together,
this will improve the yudlity of life for uill
Australians.

A cutting-edye multi-photon
microscopy imaying suite waus
estublished ut the Centenary
Institute. The opening of the facility
wus fedtured in severdl news reports,
including nutional television hews.

In colluboration with Dr Steve Reiner
(University of Pennsylvania), we have
discovered thut the first division during
T cell division occurs in an usymmetric
munner (Chuny et dl. Science. 2007;
315:1687). Until how, it has remained

u mystery how ndive T cells decide

to become effector or memory cells
during d primary immune respohse. We
have found thut this decision is ulreudy
made during the first cell division ufter
untigen encounter. Our study showed
that the first two daughter T cells
displayed phenotypic und functionadl
indicutors of beiny differentidlly futed
towards effector and memory T cell
lineages. This sugyests u mechunism

in which u single lymphocyte cun
apportion diverse cell futes hecessury
for uduptive immunity.

This puper is currently the dll-time
top-runked drticle in the Immunoloygy
cuteyory of the Fuculty of 1000
Biology. In uddition, it wus selected
by Sciehce us ohe of the 10 scientific
breukthroughs of the year in 2007.



Interplay of innate and adaptive
immune cells during influenza
virus infection

Influenza is an acute febrile respiratory
ilness caused by influenza virus
infection und may trigger potentidilly
life-threatening complicutions
especidlly in the young aund elderly.
Immunity against influenza virus involves
integration of the innate aund aduptive
immune system. However, we currently
have a poor understunding as to how
the inteructions between the cellular
components of the anti-influenza
imMmune response dre orchestrated in
spuce und time.

We will make use of intravital multi-
fohoton microscopy to study how inhute
immune cell subsets, i.e. myeloid und
plusmucytoid dendritic cells, induce
the activation of untigen specific T
cells in the lunyg draining lymph hodes
during infection. In-depth insight into
this process is not only important for
increusing our knowledye of regulutory
pathways of anti-viral immunity, but
may, in the long-term, leud to the
development of improved vuccine
strategies aguinst this important
diseuse. This project is in colluboration
with Dr Andrew Caton (Wistar Institute,
Philadelphia, US) and Dr Stephen Turner
(University of Melbourne).

Mechanisms of T cell migration
and interactions in fumours

Tumour cell-host cell interactions ure
critical determinants for the progression
of heoplusms. Of purticular importunce
are cytotoxic T cells, us they may
recoyhise und destroy fumour cells.
How T cells navigate within the tumour
microenvironment, how they interact
with heoplustic cells, us well as their
overdll contribution to the fumour
micromilieu is hot well understood.

The project’s long-term godl is to
define the cellular und molecular cues
responsible for the guidance of tumour
infiltrating T cells (TIL) through the
fumour stroma und mediation of their
commuhicution with neoplustic cells.
We hypothesise that the quulity of TIL
migration and inferactions with target
cells determines whether a fumour is
destroyed or yrows unimpeded. To test
our hypothesis, we will employ multi-
fphoton microscopy in our recently-
developed subcutaneous tumour
model.

Our experiments will provide
mechuanistic insights into the events
leuding to tumour cell destruction or
tumour immune evusion. Therefore,
these studies have important
implications for the optimisation of
immuno-therapeutic strateyies that
dim to target cuncer. This project is
in colluboration with Dr Steve Reiner
(University of Pennsylvania, US) and
Dr Sarah Russell (Peter MacCallum
Cuancer Centre, Melbourne).

The new cutting-edge multi-
photon microscopy imaging
suite features o Multi-photon
LaVision Biotec TriM Scope

with u femtosecond pulsed Ti:
Supphire Spectraphysics MaiTai
laser and an APE syhchrohously
pumped Opticul Purametric
Oscillutor system. This system will
dllow for deep tissue imuyiny
of fluorescently-tagged cells
and structures, und enuble the
redl-time tracking of fust moviny
objects, for exumple cells in the
blood stream.



The distinct reseurch groups within the
Liver Immunobioloyy program come
together through a common link to
the liver und models of liver diseuse
including the study of human tissue
und blood sumples.

Animul models used primarily by
ohe group ure often transferable to
other experiments. Also, some yroups
have particular expertise in specidl
technigues such us gene urrays und
flow cytometry und advise dll groups
to enhunce experimentation und
the understunding of liver diseuse
processes. Furthermore, persistent
liver injury is u pre-cauncerous stute
so ull groups have uh interest in
whether particular mechanisms have
applicability to liver cancer studies.

The distinct reseurch groups are:

Liver Immunoloyy leud by
Dr Patrick Bertolino

Moleculur Heputoloyy leud by
Associute Professor Mark Gorrell

Liver Cell Bioloyy leud by Dr Nick
Shackel and Dr Fiona Warher

In addition to these project ureus,

we have a mujor colluboration with

Dr Devunshi Seth and Professor Paul
Huber at the Druyg Hedlth Services RPA,
Sydney South West Areu Hedlth Service
and University of Sydney in identifying
moleculur puthoygenesis of ulcohol
induced liver injury.

Alcoholic liver diseuse (ALD)
contributes up to 50% to the total

liver diseuse burden in Australia. We
have identified two leud molecular
puthways us potential dicgnostic and
therapeutic targets viu our heputic
franscriptome profiling studies. These
studies were dble to sepurate out edrly
from advanced injury in ALD. One of
the key molecules waus Osteopontin
(Opn). We have cloned several Opn
isoforms und have shown that they are
involved in cell growth, migration and
fumor development. Current studies
are investiguting mechunisms of Opn
action by using Opn knockouts aund
Opnh si RNA.

One of the other key puthways in ALD
seems to be the plasmin und fibrinolysis
puthway. We identified severdl pro und
anti-fibrinolytic Molecules in human

ALD and in experimentdl in vivo

models of ALD. We have shown that

two molecules, pro-fibrinolytic annexin
A2 und unti-fibrinolytic plasminogen
activator inhibitor-1 play a role in
reguluting fibrinolysis in ulcoholic liver
injury. We ure currently using inhibition by
untibodies specific to these mMolecules
(in vitro und in vivo) to study the
therapeutic udvuntaye of these targets.

This remains a key colluborution for

our program und will be enhanced

by puarticipution in an international
conhsortium to estublish a genome
wide ussociation study for ALD. This is o
be the first study of its kind in ALD und
has attracted dlcohol reseurchers from
USA, UK, Germany, France, Switzerland
and Australia,

The fucilities, support und
expertise locuted within
Centenary Institute dllows our
program to continue fo be
productive und muintain u high
yudlity of reseurch output through
provision of excellent research
facilities, including modern
laboratories und state-of-the art
eqyuipment, Of particular hote is
the clean animal house, irradiator
and in-house flow cytometry
facility and the hewly acyuired
Genhomic fucility. Our Program
played an important role in
obtuining u reseurch grant for
this facility and we are playing

a major role in sefting up aund
utilising this facility.



The research of the Liver Immunology
Group uims to understand the
purumeters that determine the
bualance between tolerance und
immunity in the liver.

This yuestion is crifical in medical
reseurch: understanding how to
improve heputic immunity is reguired
to cleur some liver-specific virdl
infections such us those induced by
the heputitis B and C viruses. These
viruses ure particularly knowh to persist
in the host und leud to u chronic
diseuse. On the other hand favouring
tolerance in the liver would improve
the outcome of liver and solid orgun
tfransplantation: in contrast to other
solid orguns, liver transplants are
sponhtuneously uccepted through
unknown mechanisms. Understandinyg
how this tolerance is estublished would
help us to develop hew strateyies to
prevent rejection of other solid organs.

To understund purameters of
intruheputic immunity, we have
developed severdl frunsyenic mouse
models of ucute heputitis in which

T cells induce u transient und self-
limited dumage. Using these well-
churucterised models we are currently
investiguting how the liver induces
tolerance. With this knowledge, we dim
fo munipulute these mechunisms to
induce u persistent immune response
und generate hew models of chronic
liver diseuse.

Our results have demonstrated that
due to its uniyue urchitecture und slow
blood flow, the liver can retain and
uctivate huive CD8+ T cells, therefore
acting us u site of primary activation.
This findihg contradicts the general
accepted view that primary T cell
respohnses cun only be initiated in
lymph hodes (LN).

Our results sugyest that the initial
activation step programs T cells
activated within the liver and LN
towuards different functions and
differentiution puthways: unlike T cells
activated in LN, most liver-activated
T cells become poor effectors und
die rapidly, leuding to tolerance. It is
the first demonstration that o non-
lymphoid orgun cun be the site of
frimary activation, a seminal finding
with important implicutions for liver
franspluntation and heputitis C virus
(HCV) reseurch.

If our model is correct und our
strateyies in Mice successful, we will use
similar strategies in humans.

In transplantation, this would mean that
we will be dble to improve significuntly
the outcome of liver tfransplantation.
This would provide an extremely
important udvantuye to current
therapies that use immMuno-suppressive
druygs which have side effects und
inhibit the whole immune system. It
would dlso be possible to use the ubility
of the liver to induce tolerance to other
solid organ dllogrufts.

In HCV infections, it would be possible
to boost the immune system in putients
suffering from a chronic diseuse so
that they clear the virus und restore
their liver function. In uddition, our work
could provide new strateyies during
vaccination of uhinfected putients
aguinst HCV.

The Liver Immunology Group had
u very productive year in terms

of funhdiny, receiving a NHMRC
project grunt und un International
Roche Trunspluntation Foundation
Grant, reflecting the recoygnition
of our work. Dr Bertolino wus dlso
awarded u prestigious NHMRC
Senior Research Fellowship starting
in 2008.

We have demonstrated that the
pro-apoptotic molecule Bimis a
critical regulator of T cell deuth

following intfraheputic activation.

We have shown that T cells
activated in the liver are rapidly
cleured by heputocytes. This
mechanism might play a very
important role in purging the
repertoire of auntigen-specific

T cells during HCV as well as
franspluntation.

Our studies are currently focused on
three muain aspects:

Altering the fute of T cells uctivated
by heputocytes by using mice
deficient for genes important for
reguluting cell deuth or effector
function.

Investigating the mechanisms
responsible for the clearance
of recently uctivated T cells by
heputocytes.

Developiny solid organ
franspluntation in mMice to
understand the mechunisms

of spontuneous liver gruft
acceptance and use this
knowledyge to improve the
acceptunce of other solid orgun
fransplants.



Liver fibrosis offen leads to severe
scarring (cirrhosis) and cancer of

the liver. We seek to determine the
molecular busis of liver fibrosis und
inflammation in order to improve
therapy und prevention of chronic
liver injury und thus of cirrhosis und
cuncer. In Australia about 20,000 hew
heputitis C virus infections dre beiny
diugnosed euch yeur. This infection

is the mujor cuuse of continuously
increusiny rates of chronic liver diseuse
and liver cuncer. Fatty liver associated
with obesity is ulso increusingly causing
chronic liver injury.

We have discovered that in the injured
liver genes DDR1, FAR DPIV, DP8 und
DP9 exhibit heightened expression

by liver cells und are involved in cell
movement uand proliferation, and in
some glucose homeostusis und tumour
growth. DPIV is dlso interesting because
it is the target of u new didbetes
therapy. Our discoveries onh DPIV

and related genes helped the druy
development process for this hew type
2 diubetes therapy.

Colluborutive work with the Pharmucy
Faculty at the University of Sydnhey

on the liver/brdin enzyme Kynurenine
Aminotransferase 1 (KAT-1) is directed
towards discovering a chemicdal
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that will control KAT-l in the brain of
Alzheimer’s sufferers und thereby
dlleviute their iliness.

Mouse liver scarring reluted to DPIV

or FAP is ussociuted with the density
of B lymphocytes in the liver. DDR1

has functions in liver cell behaviour;
DP8 und DP9 dure in lymphocytes und
heputocytes. DP8 inactivates some
molecules culled chemokines that are
importaunt in cell movement.

The DPIV fumily of enzymes consists of
dipeptidyl peptiduse IV (DPIV),DP8,
DP9 und fibroblust uctivation protein
(FAP). We previously found evidence of
roles in liver scarring:

FAP levels increuse in human liver in

proportion to the extent of scurring.

FAP cuuses cells to become less
adherent und less motile, these are
processes important in hedling.

FAP deficient mice (gyene
knockout) und DPIV deficient
mice exhibit less liver scarring und
inflummation than hormal mice.

We cloned DP8 und DP9 in the lute
1990s. The vulue of these yenes
primarily relates to using DP8 und DP9
to reduce risks of druy side effects by
ensuring that DPIV inhibitory drugs are
DPIV selective. The major use for DPIV
inhibitors such us sitagliptin (Junuvid) is
as u hew therapy for type 2 diabetes
and we work with pharmaceutical
compunies to evaluate DPIV inhibitor
selectivity. We discovered thut DP8 und
DPIV inactivate some chemokines. This
work waus u colluboration with Professor
Chris Overdll of the University of British
Columbia.

DDR1 is u cell surfuce protein

activated by collagen, which is the
major component of the liver scarring
resulting from long-term liver injury. We
have found that hepatocytes express
more DDR1 when injured und that
differing forms are made in scurred
versus hon-diseused humun liver. We
found that DDR1 can make cells of a
liver cell line more udherent und slower.



The liver is made up of u humber of
cell types: heputocytes, stellute cells,
cholangiocytes, immune cells und

liver progenitor/stem cells. Euch of
these cells types hus distinct roles in
normal liver homeostasis und liver
diseuse stutes. The reseurch projects
withih our group dim to understund
the development of liver diseuse,
pdarticularly the development of
inflummation und scur tissue within the
liver and the eventudl development of
liver cuncer with particular emphusis
on the role of the muin cell type, the
heputocyte.

We believe our research will help in
understandinyg the pathogenesis of
liver injury, enabling us to develop
therapeutic strategies to stop the
forogression of liver injury and the
development of liver cancer (the fourth
most common humun malighancy).

The therupeutic options in liver diseuse
are limited and frequently not directed
to individuuls whom it is likely to

benefit and we hope our research will
help develop hovel diaghostic und
prognostic tests to enuble personalised
and tdilored therapy in liver diseuse.

Fibrosis hus been previously been
conhsidered un irreversible process,
however the modern view is that it is a
dynumic process that may be resolved
in some cuses. Our reseurch into the
role of the heputocyte and its role in
fibrogenesis will allow us to identify

und desigh more effective forms of
tfreatment for fibrotic diseuses.

Dr Shackel wus uwarded the Viertel
Clinicul Investigatorship,

Dr Warner was awarded an R & D
grunt scheme from The University
of Sydnhey fo study the role of
biliary epithelial fo mesenchymal
fransition in liver fibrosis

Students Meldunie Eckersley-

Maslin was awarded a University
Medul for her honours reseurch
project on stem cells und their

role in liver injury and Min Zhi Xi
wus awdrded the Deun Prize for
Excellence for her research of
matrix metalloproteuses expression
in human liver diseuse

Sarah Richardson waus awdrded an
APA PhD Scholurship to study the
role of EMMPRIN in liver diseuse

Our group ulso presented our work
ut the Asiu Pacific Association for
the Study of Liver Diseuse in Kyoto
Jupaun, the Americun Society for
the Study of Liver Diseuse Ahnudl
Meeting in Boston USA, and
Australian Gustroenterology Week
in Perth.

Our studies are currently focused on
four main uspects of progressive liver
diseuse.

Analysis of liver disease using a
functional genomics approach

By ufilising functional genomics
technologies we dim to understand
the development of liver injury with
the eventudl dim of developing hovel
diugnostic und prognostic tests. This
technhology enubles us to exumine the

whole human genome of over 25,000
genes in u single experiment und we
have pioneered the use of both gene
arrays and the use of CD untibody
arrays in understunding liver diseuse
development.

The role of molecule EMMPRIN
and the hepatocyte in
extracellular matrix interactions in
liver fibrogenesis

We dare working to understand the
role of the muain cell within the liver,
the heputocyte, and its role in the
formation of scar tissue und eventudl
cirrhosis followiny injury. This injury
response is common to muny types
of liver diseuse and eventudlly leads
to liver cancer. Our research has
focused in particular on u Molecule
EMMPRIN thut we discovered using
functional genomics technoloygies to
be instrumentul in the formation of liver
scur tissue, cirrhosis und liver cancer.

Investigation of nhovel hormonal/
signalling pathways (renin-
angiotensin system and
Hedgehog Pathway) and their role
in liver injury and cancer

Ultimately we dim to develop
therupeutic strategies to stop the
progression of liver injury aund the
development of liver cancer. We are
currently studying whether modulation
of the renin-unyiotensin system and
hedyehoy signdlling are potential
avenues for retarding or moduluting
liver fibrosis und it progression to
heputocellular carcinoma,

Stem cell contribution to liver
injury and cancer

We dre dlso looking ut the function of
stem cells originating from the bone
maurrow in response to liver injury.

In particular, investigating if stem

cells huve both d role in which they
conftribute to liver injury us well as
having u beneficial task. Our research
looks ut the possible involvement of
bone murrow derived stem cells in the
development of liver cancer.



Infegration of mMolecular bioloyy,
genetic technoloyies und clinical
medicine will ultimately reduce human
heurt diseuses und prolony life. We
hope through our research to redlise
these gouls in the cominyg yeurs.

Over the next five to 10 yeurs, our
research will likely lead to improved
diagnosis of putients with genetic heart
diseuse. Since diugnoses will be bused
oh detection of abnormal genes, this
cun be done edarlier in life, providing

d greuter therapeutic window for
initiation of freatment und prevention
strateyies.

Our work will ulso be used to identify
those people in our community at a
higher risk of developing complications
of heurt diseuse, such as heart failure
und sudden deuth, thereby enabling
more targeted, persondlised therapy.
The studies beiny performed will dlso
facilitate our understunding of the
molecular steps which uaccount for
how diseuse develops (puthoyenesis),
thereby potentidlly identifying hew
targets for pharmacological therapy.

In 2007, we completed the largest ever
study in prevention of sudden deuth

in youny people with hypertrophic
curdiomyopdathy, which was published

in the prestigious international

journal, Journal of the Americah
Medical Association und identified
key yene defects relating to calcium
reguldtion in families with inherited
cardiomyopathies und sudden deduth.

The estublishment of the first ever
Indigenous Inherited Heart Diseuse
Clinic in Northern NSW and the clinicadl
und yenetic evauluaution of hundreds of
Austrdlian fumilies with genetic heurt
diseuses, including sudden deuth, were
additional highlights.

Dr Alessundra Doolun becume the first
PhD graduate from our Group, while
we dlso developed hew insights into
the cuuses of sudden curdiac deuth in
youny putients with type 1 diabetes.

The Agnes Gihges Centre for Molecular
Cuardioloyy is focused on the
translation of busic luborutory research
to improvements in the diagnosis

und treattent of patients with heart
diseuse. While there are severdl lines

of integrated research within the
frogram, the unifying focus is the study
of curdiovuscular disorders which

are cuused by underlying yenetic
ubnhormulities.

There are now over 40 curdiovascular
diseuses which have been identified to
be directly cuused by primary genetic
ubnormulities. Despite the escualation in
our knowledyge of the genetic cauuses
of curdiuc diseuse, little is known ubout
the moleculur steps which determine
how u defect in the DNA leuds to the
clinical diseuse we see in putients.

Furthermore, studies have shown
marked variability in the degree of
clinical expression of the abnormal
gene. There are muny exumples of
uffected individuals within the ohe
family, who are carrying the sume gyene
(DNA) defect, having vustly different
clinicul features and outcomes. This
sugyests modifying fuctors, both
environmentdl (e.y. exercise, diet) und
secondury genetic influences, play

an important role in modifying the
clinicul phenotype in genetic cardiac
disorders.

The dims of the reseurch proyram are
to identify hew yene ubnormulities

in putients with heart diseuse, to
understund the molecular bausis of
how these gyehe mututions leud
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to diseuse und to investigute how
these puthoygenic mechanisms are
influenced by modifying factors.
These dims ure beinyg addressed in un
infegrated reseurch program utilising
three concurrent sets of studies; in
isolated cells, in geneticully-modified
mice, und in humuns with inherited
curdiovusculur disorders uttending the
Genetic Heurt Diseuse Clinic ut Roydl
Prince Alfred Hospital.

A number of diseuses ure beiny
studied, ranginy from structural heart
disorders such us curdiomyojputhies
to primary arrhythmogyenic diseuses
such us long QT syndrome. A specific
area of study is in sudden curdiac
deuth, puarticularly in the young. These
studies include novel genhe discovery,
ygenetic diugnosis, understunding
diseuse puthoyenesis and initiation
of preventdtive strategies to reduce
sudden deuth in our community.

An exumple of one of the key diseuses
which is u focus of the laboratory is
hypertrophic cardiomyoputhy (HCM)
which is the most common structural
cuuse of sudden deuth in the youny,
including competitive uthletes.

HCM is chuaracterised by marked
thickening of the heurt muscle und
occurs in upproximutely one in 500
people, muking it the most common
genetic heart disorder known. Our
resedrch program has seen und
collected clinical information and DNA
in over 400 HCM fumilies to enable
ygenetic studies to be performed. To
complement the studies in humans,

our luboratory has developed two
uhigue fransgenic models of HCM, us
well us cell culture models to evaluate
the cellulur effects of specific yene
mutations.

Centenary hus helped the
Moleculur Curdiology Group

in every way — providing
intellectudl support, equipment
access und u framework for
applying for funding.
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In addition, us infection with

M. tuberculosis hus such profound
effects onh the host, we hope to
discover new information ubout

how the immune system responds to
infection in generdl. This will be relevant
to the control of many different
infections of humans.

Eight million hew cuses of tuberculosis
are diughosed euch yedr und these
ure often youny udults in low or
medium resource countries. Given
this, fuberculosis has u major impact
oh socio-economic costs in these
countries. With the emergence of new
drug resistant strains and the increused
spreud of HIV, M. tuberculosis infection
is spreading und Mujor new control
Mmedusures are heeded. Therefore
development of more effective
vaccines will be of mujor benefit to
human hedlth.

The Mycobucteridl Group had many
successes throughout 2007, including:

The demonstration that rBCG
expressing the cytokine GM-CSF
stimulates increused uctivation of
dendritic cells leading to increased
BCG-specific T cell responses. These
resulted in increused protection
aguinst dissemination of

M. tuberculosis infection from the
lung and we dare how testing the
effects of rBCG:GM-CSF when
given intranasdlly into the lung.

The finding thut the combination of
the gene for Flt3 ligund, u protein

which expunds dendritic cells, with
u mycobucteridl antigen in u DNA

vaccine increused the protective
effects of the DNA vaccine uguinst
tuberculosis.

We defined the protective
effects of u speciul group of T
cells secreting the cytokine, IL-17,
which were induced by BCG
immunisation of Mice lucking
the cytokine IL-12 (Wozniak T,
unpublished).

Demonstration that the mujority

of TB putients und BCG vuccines
have T cell responses to the

M. tuberculosis secreted lipoprotein,
Mpt83 (Murmud S, unpublished). In
reluted studies Dr West hus shown
that this protein is o component of
u hew vaccine which is partidlly
protective uguinst experimentul
tuberculosis.

We published our findings on the
humun genes which are switched
onh by M. tuberculosis when it infects
macrophuyes.

Professor Britton’s long standing
colluboration with Professor Marks
oh the immunoloyy of usthma
resulted in two publications.

The first showed the pattern of
development of T cell cytokine
respohnses to house dust mite, the
major dllergen ussociated with
asthma in Australia. The second
has defined the early predictors for
the development of eczemu und
asthma in Australian children.

Professor Britton edited u hew

book on the Immunoloygy und

Cell Biology of Tuberculosis with
Professor She Kaufmann (Berlin),
published in early 2008. The book
was commissioned oh the 125th
anniversury of the discovery of

the bucterium which cuuses
tuberculosis by Robert Koch in 1882,

Erin Shanahun was awarded u
University Meddal.

Our muin focus is to understand how
the host responds to infection with
Mycobdacterium tuberculosis, the

most successful chronic bucterial
infection of humans und how to make
more effective vaccines ugainst this
infection.

We dre dlso exploring how the
bacterium responds to infection in
the host by changing the genes it



expresses ufter it invades host cells, und
the function of selected mycobucterial
proteins.

In addition, we are studyiny

the function of proteins from
Mycobducterium leprae, the cauuse of
leprosy in humans, and which stimulate
imMmune respohses und could be used

to did the diughosis of leprosy infection.

The Centenary Institute provides
the mycobucterial researchers
the only PC3 luborutory which
permits work with experimental
tuberculosis infection in Australia,
essentidl for our work.

Along with the PC3, Centenary
provides a humber of other
world-cluss facilities that are
essentidl for our ongoing

studies, in particular; excellent
animal house facilities to permit
breeding of yenhe deficient mice
for TB studies, flow cytometry
facilities for cell sorting and the
analysis of the inflummatory
respohse to TB infection. The

new Micro-array facility will allow
greuter screen of chanyes in
gene expression ussociuted with
TB infection.

Most importantly, the Centenury
Institute provides u work
environment that actively
encouruges colluborations

with resedrchers in other
lubordtories ut the Centenary,
the University, and other research
institutions locally, hationally and
internationally, all of which are
invaluuble to our work.

TB diseuse cuuses dumuying luny
puthology und hew therapies to
tredt the infection and moderate
inflummation are urgently reyuired.
We are investigating how protective
immunity to tuberculosis is yeheruted
aund muintained und genetic fuctors
that influence this response.

We hope to uncover hew genes that
regulute resistunce or susceptibility to
TB infection und determine how these
genes regulute these processes. We
are dlso working to determine how
ygrunuloma formation is estublished
and muintained during TB infection
und if by over expressing defined
cytokines und mucrophayge effector
molecules, we cun increuse resistance
to TB infection.

The ultimute uim of our research is

to eliminate TB us u humun diseuse.
The current vaccinhe does hot provide
sufficient long-term protection uguinst
TB and untibiotic therapy to treat TB
infection requires six to hine mMonths

of constunt tfreutment. The focus of
our resedrch is to understund the
immunoloyicul and inflummatory
respohnse yenerated to TB infection und
the genes that control this infection.
Understanding the factors that control
the imMmune response to TB infection
will hopefully lead to new therapies

to modulute tfreatment aguinst TB
infection, or to determine who is likely
to develop TB diseuse und would
benefit from eurly therapy before
clinicul diseuse is estublished.

The Mycobucteridl Group wus
awarded u Wellcome Trust grant
to identify new yenes involved in
immunity to TB infection.

We dlso demonstrated that IDO has
dudl functions in response to TB infection
and found in vitro IDO suppresses T

cell activity, while enhancing control

of TB infection in infected human
macrophages. Interestingly however,
mechunhisms in vivo compensuted for
the ubsence of IDO without dultering the
resistance of mice deficient in IDO to

M. tuberculosis infection.

Our group is investigating the cellular
und yenetic fuctors that regulute
fprotective immunity to TB infection.

At the cellular level we dre exumining
how mucrophuyges, which are the host
cell for TB infection, kill the pathogen.

In particular we have exaumined

the role the mucrophuye effector
molecules IDO und LRG-47 in control
of TB infection. An honours student in
the luboratory, Guya Nugalingum,
demonstrated thut TB infected
macrophuges produce large amounts
of LRG-47. Studies ure underwuay to
determine if overexpression of this
molecule will enhance protective
immunity to TB infection. I is hoped that
this research may lead to the discovery
of dlterhative therapies to freat TB
infection.

At u genetic level, we dre determining
the genetic influences that control
susceptibility to TB. Our previous studies
have shown that a polymorphism in the
P2X7 gene is ussociuted with increased
susceptibility to extrapulmonary TB.

In 2007, with collaborators at ANU in
Cunberra, Oxford und France, we were
awarded u large five yedr grant from
the Wellcome Trust (UK) to identify
genes that influence resistance und
susceptibility to TB. It is hoped that

this exciting project will uncover hew
factors thut regulate resistance aund
susceptibility to TB.



Ultimately we hope to prevent

the spreud of tuberculosis through
vaccination und to improve the
outcome for those ulreudy infected.
These two gouls may seem unreluted
but in fact the first will not be uchieved
without the second. This is why we must
first understaund the microbe and the
way in which it causes diseuse.

Reseurch within the group is uimed

at highlighting the genetic repertoire
possessed by the bacterium, which is
essentidl fo survive within the host and
cuuse diseuse. With this information we
will be better pluced to muke informed
decisions regurding druy development.
Furthermore, knowing whut pathways
are essentidl to the bacterium may
dlso provide hew vuccine cundidutes.

Mycobducterium tuberculosis currently
infects onhe third of the world’s
population aund a large humber of
these cuses result from “reuctivation” of
the bucterium from a “dormant” state,
usudlly when the individual’s immune
system, for some reuson, is suppressed.
It is persistence of the bucterium within
the host that is the biggest hurdle for
public hedalth us it is this relatively small
number of reactivated individuals

that are keepinyg the world infected.

In order to curb the humber of people
becominy infected we heed to
develop u more effective vuccine to
protect uninfected individudls but the
world ulso heeds hew, effective und
afforduble druys to kill the bucteriu

in its dormant phuse before it can
reactivate.
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A knowledge gup exists in our
understunding of the set of genes
reyuired by the bucterium to not only
infect un individuadl but dlso to persist,
asymptomuaticdlly, for decudes. Our
resedrch is uiminyg to close this gup
and provide the information reyuired
to develop hew vaccines und hew
effective drugs.

The highlight for 2007 wus the
commencement of u grant awarded
to Dr West us a NHMRC New
Investigutor to beyin work examining
how M. tuberculosis causes diseuse.

QOur focus is to investigute processes of
puthogenesis with the outcome beiny
improved vaccines und treutments

for tuberculosis. We are studying this
diseuse from u bucteriul prospective

in order to improve yglobdl public
hedilth. This is being achieved in
variety of ways, including, improving
our understunding of M. fuberculosis
microbioloygy, the discovery und testing
of hew vaccines and identifying
improved vaccine vectors. Reseurch
stuff and students are actively pursuing
frograms in euch of these broud topic
areus.



Both the growth of hew fissues and the
replucement of old or dumaged cells
in existing tissues reqyuires controlled cell
division und proliferation. During cell
division, DNA inside the hucleus has to
be replicuted perfectly. This is becuuse
nucleur DNA curries the genetic
information essential for cell function.
However, genes in the DNA dre
continuously dumaged by irradiation,
chemiculs und even by replication
mistakes.

The DNA Repuir Group uims to
understand how the many pathways
uvdiluble to cells fo curry out

DNA repuir intferact and how they
coordinute to dedl with different types
of gehe dumugye.

We dlso hope to identify the steps in
antibody hypermutation (u process

of DNA dumuge uniyue to white
blood "B” cells) that ure most prone to
cuusing bystunder dumugye of cuncer-
cuusing gyenes.

Complete understanding of DNA
repuir puthwuays is critical to a full
understanding of how cuncer arises,
becuuse dumauge to DNA und
inadequate repuir of that damage
underlies dll cuncers. In the future it
may be possible to prevent edrly stuge
cuncers from proygressing by identifying
the DNA repuir defect thut has initiated
the cancer in the first pluce.

In 2007, the DNA Repir luboratory
achieved three major outcomes:

We found that an enzyme (DNA-
dependent protein kinase) in
fact plays an inhibitory role in
antibody hypermutation. The

finding implies that antibody
hypermutation involves double
strand bredks, which are potent
inducers of cuncer-cauusing yene
redrrangements.

DNA is made up of four buses: G,
C.A and T. We definitively tested
und disproved u model (proposed
by others in 2005) which expldined
how mutation of A/T buse puirs
might occur in hypermutating
untibody yenes. This work is being
published in 2008.

We discovered thut proteins which
dllow chromosomes to line-up
correctly beside euch other during
cell division (“cohesins”) play u
criticdl role in ensuring the fidelity of
DNA repudir, presumably by ensuring
that repuair is damaged using the
exactly correct DNA sequence us
u templute.

The DNA Repuir Group use the
mutation of untibody yenes in B

cells (white blood cells that secrete
untibodies) us u physioloygicully-
relevant model of DNA dumuge.
Antibody gene mutation is u natural
process of extremely uccelerated
genhe mutation (i.e. hypermutation)
that occurs in lymph hodes during
immune responses in order to increuse
the diversity of untibodies uble to
neutralise un infectious organism.
Antibody hypermutation is essentidl
for effective immune responses,

but occusiondlly the antibody
hypermutation machinery targets

the wrohy yenes (referred to us
“bystander” genhes) and causes
cuncer. In fact, mutation of bystunder
genes by the untibody hypermutation
machinery is implicated in the majority
of udult B cell lymphomas aund
leukaemias.

The Centenary Institute has
provided u combinution

of fucilities und personnel
ubsolutely essential to our
resedrch - d first-class animal
facility to breed fransygenic
mouse lines in puthoyen-free
conditions, u first-class flow
cytometry facility to isolate

rare hypermutating B cells from
immunised mice, und yudlity
laboratories and tissue-culture
facilities to propuyate cells und
manipulate and analyse DNA.
The seminar progrum ut the
Institute provides a forum which
fpromotes colluboration und
laterdl thinking which has leaud
to uniyue insights.



We hope to increuse our
understunding of these processes by
obtuining structural information of
these multi-druy fransporters, to puve
the wuy for therapeutic design.

In addition, we hope to provide
comprehensive structurdl information
of the yuinone reduction/oxidution
cycle in cellular respiration for
continued development of unti-
microbidl inhibitors und pesticides.

The globul effort in structurdl bioloyy
of membrane proteins will provide
information in reyards to the
mechanism of medicully important
proteins.

The lonyg-term dim is to provide high-
resolution structures that will facilitate
structure-bused druy discovery,
enhubling us o mMove away from a fridl
und error process of druy discovery
und desigh to a scenurio where from
the structure we cun desigh a ‘perfect’
drug. This would potentidlly give druys
more specific targets while having
fewer side-effects. In addition, structure-
bused druy design would leud to far
cheuper drugs, and shorten the time
from reseurch to putient.

The Structural Biology Group solved
the 3D structure of u large membrane
protein complex involved in cellular

respiration, providing molecular insight
to generution of u proton yradient
across bucterial und mitochondridl
membranes, which is subseqyuently
used to yenerute cellulur energy
currency in the form of ATR

Additiondlly, we obtained structural
information of yuinone inhibitor-
enhzyme complexes, which enubles
us to understand the generation of
reuctive oxyyen species (cuusing
cellulur dumuyge und cuncer).

The recently established Structural
Bioloygy proyrum at Centendary is
focused on eluciduting 3D structures
of membrune proteins involved in
fundumental cellulur processes by
x-ray crystallography. Membrane
proteins constitute roughly d third of
the genes in genomes und perform u
plethora of essential cellular functions.
Their importance is reflected in that
they represent 50-70 per cent of dill
pharmacoloyicul therapeutic targets.

Structurdl bioloygy, und the use of X-ray
crystdllography, provides a precise
und detailed model of how d protein
is folded in spuce. This enables us to
understund the mechaunism by which
u protein functions, und dlso provides
d route to structure bused druy
discovery. Of particular interest to us
ure structurdl studies of membrane
proteins relevant to humun diseuse
and disorders, such us druy extrusion
and respiratory disorders.




Membraune fransporters ure involved
in cellular influx and efflux of nutrients,
ions und drugs. As such, they fill an
essentidl niche in cellular homeostusis
and dre, in Many cuses, implicated

in bucteridl virulence, us well us druy
extrusion, with importunt implicutions
for cancer und unti-microbidl druy
resistance. Our studies ure focused
oh multi-druyg trunsporters belonging
to the novel ‘multi-drug and toxin
extrusion” (MATE) family.

Sighal trunsduction at the cellular

level refers to the movement of signals
from outside the cell to inside. Muny
diseuse processes such us diubetes,
heart diseuse, autoimmunity and
cuncer arise from defects in signal
transduction pathways, further
highlighting the critical importance of
signhal transduction to biology ds well as
medicine.

Centradl in human sighal transduction is
G-protein coupled receptors (GPCR).
These are receptors loculised in the
membrane, sensing external stimuli,
which is then franslated to u cellular
response. Of particular interest in

our group ure receptors involved in
regulation of glucose levels in our
blood system und their potential us
targets for therupeutic drug design.

Respiratory enzymes have their main
function in generating u proton Motive
force (PMF) across the membrane.
The PMF hus a pH and un electrical
component, which is utilised by other
membrane processes, such as ATP
synthase, membrane transport, and
sighalling. Aerobic respiratory chuin is
composed of four lurge multi-subunit
membrune proteins, Complex I-IV,

of which II-IV have been structurally
determined.

The Centenary Institute has
enhubled the establishment of an
independent reseurch program
in structural bioloyy.

In addition to uerobic respiration,
many bucteria ure uble to induce
‘dlternutive’ respiratory pathways
using terminal electron ucceptors
other than molecular oxygen, such

as hifrate, sulphur und iron. This
enubles humun puthogens, including
enterohuemorrhagic E. coli und
Pseudomonus ueruyinosy, to respire in
anoxic environments, such us gut und
mucus.

We are interested in structural studies
of both pathways, where we seek

to obtuin detdiled information of

the redox reuctions taking place,
understundinyg proton translocation
processes, und to ucyuire detuiled
structural information of quinohe redox
reuctions, which are ubiquitous for life.
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The dim of the T Cell Biology Group
is to use our knowledye of how T cell
responses ure controlled in order

to designh hew therapies to prevent
and/or treut diseuses cuused by
dysregulated immune responses.

For treutment, we dim to specifically
target the immune attack in dllergic,
autoimmune und inflummatory diseuse
without causing the hon-specific
imMmuno-supjpression that is a mujor
side-effect of current therapy. To do
this, we will need to understund exuctly
how to manipulate the interactions
between dendrific cells and T cells to
foroduce tolerunce.

For prevention, our upprouch is bused
oh the well-documented increuse

in the incidence of these immune-
mediuted diseuses in populutions
living under “hygienic” conditions in
the developed world. To harrow dowh
the humber of possible fuctors in the
“unhygienic” environment that exert
u beneficiul effect, we are testing
whether they act via u small subset of
T cells, termed regulatory T cells (Treys).
Our duta regarding the factors that
control the Treg network in mMouse
models will be crucidl in guiding these
studies.

We dre dlso reseurching hew ways
to enhunce the imMmune response to
cuncer by inactivating Trey cells.

Our reseurch hus the potential o
forovide mujor positive benefits for
world hedlth. If we can re-introduce the
environmental factors that maintain

u hormul Trey hetwork in developiny
countries, we should be dble re-
estublish the normal balance of the
immune system, thereby preventing
dllergy, autoimmunity and inflummatory
diseuse in the developed world. We
could dlso reverse the current increuse
in these diseuses in rapidly developiny
countries.

Our reseurch into the control of T cell
responses by dendritic cells (DCs)

will enhunce the dbility to produce
protective immune responses to mujor
infectious diseuses such us tuberculosis,
HIV and heputitis C.

Betfter meuns to develop immune
respohses to cuncer would be purt
of u hew Mmulti-pronged upprouch to
long-term control of cuncer.

The T Cell Biologyy Group had many
highlights throughout the yeuar,
including:

Showiny that Langerhans cells in
the skin induce obligatory immune
tolerance, even wheh immuno-
stimulatory adjuvant is present.

Defining the complex phenotype

and migratory responses of three

foreviously unknownh subsets of skin
dermual DCs.

Demonstrating that Treg cells
uffect expression of co-stimulatory
molecules by DCs during immune
responses.

Demonstrating that Trey selection
in the thymus occurs in an avidity
window intermediute between thut
of positive und heyutive selection.

Developing u uniyue murine model
of asthmu in which the function

of trunsgenic T cells cun be
suppressed by regulutory T cells.

Isolating and characterising
regulatory T cells from biojpsies
obtdined from the mMucosu of
putients with inflummatory bowel
diseuse.

Diseuses resulting from dysregulated
immune responses uffect the mujority
of the Australiun population, und
their chronic hature produces

very significant hedlth costs to

the community. These diseuses
include dllergies (usthmu, hay fever,
eczemu und unuphylactic shock),
autoimmune diseuses (type 1 diubetes,
thyroid diseuse, rheumutoid arthritis,
multiple sclerosis und systemic lupus



erythematosis) and inflummatory
diseuses (coeliac diseuse,

Crohn’s diseuse, ulcerdative colitis,
atherosclerosis (vascular diseuse) und
type 2 diabetes).

The T Cell Biology Group's reseurch

is focusing on two key processes that
dre involved in dysreguluted immune
responses. The first is the interaction
between CD4 T lymphocytes and
DCs. We ure using mouse models

to understand how the response of
transgenic CD4 T lymphocytes can
be progrummed by different types of
DCs. Our recent studies have defined
severdl distinct subsets of DCs in the
skin, each with different behaviour und
capacity to stimulate T cells.

The second major control on CD4 T
lymphocyte responses is via Trey cells
which are part of u feedbuck loop
that fine-tunes the immune response
und prevents responses aguinst self-
antigens. Deficiencies in Trey cells

in animul models predispose to the
development of uutoimmune und
inflummatory diseuse, but dlso improve
immune defence uguinst cancer. Using
mouse models, we are defining how
Treys ure produced in the thymus, the

factors that maintain their numbers in
the periphery, and the mechunisms
they use to down-regulate T cell
responses. We huve shown that Trey
cells reduce the stimulatory cupucity
of DCs by controlling expression of
co-stimulatory molecules, und we
are currently defining the molecular
mechanism involved in this process.

With a view to franslating these findings
info the clinic, we are testing whether
putients with inflummatory bowel
diseuse, systemic lupus erythematosis
and Sjogren’s syndrome huve
deficiencies in Trey cells. We dre dlso
meusuring the effect of chemotherupy
oh Trey and noh-Trey cells, with a view
to combining the anti-tumour effects
of chemotherapy with therapeutic
regimes that have maximum potency
aguinst Trey cells but spure the unti-
tumour T cell response.

Finally, we ure sefting up studies

to compure human Trey humber

and function in developed versus
developiny countries, correlating

the Trey duta with the incidence of
autoimmune, dllergic und inflummatory
diseuses in euch population.

Our research cunnot proceed
without three crucial resources
provided by the Centenury
Institute: the animal facility,
the flow facility, and access to
putients at Royal Prince Alfred
Hospitdl.

Our research in murine

models uses u lurge number

of geneticully modified

mouse strains that are bred

in the unimal fucility. We

have dlso been muking hew
tfransgenic mouse lines in the
microinjection facility. We use
the multi-parameter LSRII flow
cytometer for dll our dendritic
cell characterisation aund rely on
rapid cell sorting using the Aria.

Our clinicdl links are with RPA’s
Depurtments of Immunology
and Gustroenteroloygy und the
Sydnhey Cancer Centre.
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The goul is to be uble to munipulute
the vascular system us an avenue to
diseuse control since inuppropriate
growth or function of this system is

a central feature of most disedses.

For example, the cardiovascular
complicutions of didbetes can be
purtidlly expluined through the fdilure
of endothelidl progenitor cells to
mature und migrate to dumaged sites.

Chungyes in the hormal impermeuble
nature of blood vessels is un underlying
fedture of inflummatory diseuses,
heart attacks, stroke and other forms
of infarcts aund septic shock, and new
blood vessel formation is aun essentidl
fedture of solid tumour growth.

The control of vascular permedaubility

is a sighificant unmet clinical need. At
present there ure no druys avdiluble
which target this aspect of diseuse,
yet uncontrolled vascular permedubility
is un eurly recoygnisuble feuture of u
broud spectrum of clinical problems.

The opportunity to develop drugs
targeting vascular permedbility
hus come from d refihnement of our

understunding of the fuctors und
infracellular signals which maintain
the selectively impermeuble huture of
blood vessels. Our investigations have
identified ohe importunt signalliny
enzyme which we huve targeted for
druy development. In colluboration
with Professor Michuel Parker of

St Vincent’s Reseurch Institute in
Melbourne, we huve commenced
development of druys directed to
PKCz which will inhibit vascular ledk.
The upprouch of in silico screeniny
(u process whereby druy design is
undertuken by u computer bused
on the structure of the enzyme

and potential drugs that bind to it)
has been successful, und we dre
developiny further u set of molecules
that are effective both in vitro and

in mMouse models of vuscular ledk.
This work wus awarded an NHMRC
Development Grant,

Blood vessels age

One of the criticul fedtures of

ageiny is the increused incidence of
cardiovuscular diseuse und of cancer.
Although this hus been known for
decudes, there have been ho hew
wuys of studying the process in the test



tube. This type of study is often essential
in guining a deeper understunding.
We have discovered u gene (SENT)
that causes endothelidl cells to age.
This genhe cuuses endothelidl cells to
increuse in size and to express hovel
surface murkers, yuite typicul of

those found in senescence. We have
started o mujor program of research o
charucterise how this gene is induced
(for exumple, by oxidutive stress), what
other effects on cellular function it has
(for example on vascular permedability)
and how it might be regulated.

Blood vessel formation

Angioyenesis is u process of
endothelidl cell reorgunisution und
differentiation. miRNAs aure endoygenous
non-coding RNAs which dare expressed
us lohy hdirpin-forming precursor RNAs
that are further processed to 21-23
nucleotide RNA molecules. miRNAs
regulute yene silencing yenerdlly by
post-transcriptiondal mechunisms.

MiRNAs dre involved in developmental
timing, apoptosis, metabolism aund cell
differentiution. Recently, abnormail
putterns of MIRNA expression have
been found in diseuse stutes, including
cuncer. We huve identified u group of
miRNAs which dre regyulated during
blood vessel formation und which
control two different but major
signdlling puthways known to be
essentidl for endothelial cell function.
Further work is directed to
understunding the impuct of these
specific mIRNAs in hormul und tumour
ussociuted ungiogenesis.

Differentiation of Endothelial
Progenitor Cells (EPC)

The EPC reside in the bonhe marrow
und are releused into the circulation
following stimulation and ure how
referred to us circulating EPC (CEPC).
CEPC cuh be incorporated into foci
of neovuscularisution, and functionally
contribute to vusculogenesis for
exumple during wouhd hedling,
recovery from limb ischemia,
postmyocardial infarction und
tumourigenesis where they undergo
differentiution to muture endothelidl
cells.

We have demonstrated that the
process of differentiution to form the
mature endothelial cell is reguluted
by the enzyme sphingosine kinuse-1,
which dlso controls endothelidl cell
survival. Manipulation of this enzyme
system may have potential for the
ygeneration of increused humbers

of endothelidl cells, for exumple

for vascular grufts. Further work is
directed to un unhderstanding of the
mechanism underlying the regulation
by sphingosine kinuse.

The Centenary Institute provides
the environment essential

for medicul research. It has
excellent facilities, for example,
the core cell imaging, animail
and gene array fucilities.

Most importantly, it provides

the criticul muss of excellent
scientists who have overlupping
and complementary inferests
and skills. This encourages
colluborations und the
conhsideration of different
dpprouches in addressing
medicul problems.




Our work will provide a better
understanding of how cells ufilise
lipids us u unigyue lunguauge to
commuhicute with each other aund
how it is misunderstood by the cells
cuusing cell dysfunction, leuding to
diseuses such us cuncer und diubetes.
Communicution between different
cells under different conditions ure
usudlly in a very specific manner

and our proposed development of
new therapeutics to targyet u specific
communicution pathway, will provide
u more effective und safe way for
freatment of diseuse.

The Signadl Trunsduction Group is u
recent auddition to the Centenary
Institute, established in early 2007. The
ygroup, together with the staff from
Associute Professor Xiu's previous
laboratory in Adeluide, achieve the
following:

Uncovered u hew molecular
mechanism through protein
S-nifrosylution whereby elevated
blood sugur dumugyes blood
vessels, resulting in vascular diseuses
und diubetes.

Identified u new protein

that regulates immune and
inflummatory responses is uble to
induce insulin resistance in liver
cells, providing a potentiul target
for treatment of diabetes.

Identified u role for the enzyme
SphK1 in modulating breast cancer
cells responding to unti-estrogyen
druys, providing a new way to
overcome druy resistance und
potentidlly improve the putients’
outcomes following treatment.

We dim to understund how bioloyicul
sighuls communicute between und
withih cells, and how they go awry
leudiny to the development of
human diseases, including cancer,
diubetes und heurt attack. With a
strony reseurch buckyground in the
areu of lipid signdlling, this luboratory
continues to pluy u leuding role in
defininy the signadlling mechunisms
of sphingolipids und investigating
their putho-physiologicul implicutions
specificully in cancer, diabetes und
cardiovascular disease.

Our current reseurch projects include:

The role of Sphingosine Kinuse
(SphK) in the development of
breust cancer und unti-estrogen
resistance.

The signdalling role of SphK in the
regulution of puncreutic betu-cell
survival and insulin secretion.

Investigation of inflummatory
sighdlling involved in cardiovascular
diseuses und diubetic vauscular
complicutions.

The Centenary Institute has
provided u supportive and
stimulating environment for

the group. The fucilities ure

un excellent busis for our
experimentul heeds, including
the aunimal house, the flow
cytometry und the hew imayging
and microscopy facility.

The excellent seminar

series yives the opportunity

for interaction with other
resedrchers within the
Centenury und other research
institutions uround the cumpus.



Flow cytometry involves the high-
speed meusurement of multiple
characteristics of cells in u stream of
fluid that moves pust u focused beum
of light. As u cell pusses the beum,
light is both scuttered from the cell
and emitted from any fluorescent
molecules incorporated in or attached
to thut cell. By collecting this light,
informution cun be gyathered ubout
the type of cells thut are present und
the state they dre in. Furthermore, some
flow cytometers incorporate the ability
to sort the cells into different fractions
at high speeds thus enubling the
purification of rare cell populations for
further study.

Flow cytometry and cell sorting are key
technoloyies that are used extensively
by most of the reseurch groups at the
Centenary Institute. The cytometry
facility ut Centenary is well-equipped
with three cell sorters and three

flow cytometry unadlysers und offers
our researchers unrivalled access

o state-of-the-art equipment with
wide-runging upplications, along with
the techhicul und scientific support
necessary to muke optimal use of this
significant infrastructure investment.

Flow cytometry highlights in 2007
included increusing the level of
technicdl support through the
recruitment of un additionul stuff
member und the uddition of hew
hardware to increuse the rate at which
sumples cun be unulysed.

The Centenary Institute’s Imaging
Facility encompusses both whole
uhimal und Microscopy-bused imuying
technoloyies.

The highlight for 2007 wus the
instullution of the LuVision Biotec
TriMscope. This cutting edyge multi-
fphoton microscope enables
reseurchers unprecedented uccess
to the secret workings of living tissues
at the cellular and molecular level.
The multi-photon Microscope ut the
Centenary Institute has two unigque
fedtures, its imuying mode und luser.
The uniyue imuging mode uses
mulfiple laser beams and means
fast moving objects unhd dynamic

processes in living fissue cun be
viewed, for exumple, cells in the blood
streum. The luser hus been enhunced
with g unit culled un OPO thut
produces longer wuvelenygths of light
than those used in other microscopes
enhubling resedrchers to potentidlly
look deeper into living tissue than ever
before.

Throughout 2007, Centenary continued
the evdludtion und selection process
for the upcoming purchause of u stute-
of-the-art confocul microscope to
further enhance the facilities availuble
to Centenury reseurchers in 2008.

The Centenary’s microscopes, small
animal imayging and high-level

flow cytometry resources directly
complement euch other. Euch
technoloygy provides uniyue, but
purtial, information ubout the diseuse
process under investigation. Combining
them significantly increuses the totul
vdlue of the reseurch that can be
curried out ut the Centenary Institute.

The use und development of the lutest
transgenic (over expression of u single
gene) und knockout (deletion of u
single yene) technoloyy, collectively
culled geneticully modified, has for
many yedrs been u high priority for
the Centenary Institute. Centenary’s
facility is the lohgest estublished in the
stute und onhe of the most productive
in Austrdlia in tferms of numbers of
mouse strains produced. Centenary’s
transgenic and knockout mice dre
the subject of hundreds of scientific
publicutions.

In 2007, the Centenury Institute secured
funding from the Cancer Institute

NSW to support the employment of

the expert microinjection techniciun
who has mude d large number of
geneticully modified mouse struins. The
funding will enuble the generation of
new yeneticully modified animuals to
directly capitdlise on the investments
made in mulfi-photon microscopy, small
animul imuging und flow cytometry.

Cancer yenomics represents the

new dge in how we diugnhose, control
and ussess risk, and treat patients

with cancer. Cancer genomics
fromises to lead to more optimual und
cost-effective treutment in patients
with cancer und more effective
preventdtive strateyies for those at risk.

In 2007, the Centenary Institute
purchused the Affymetrix Gene Array
platform (supported by funding from
the Cancer Institute NSW) to further
enhunce our yenomics fucility. The
Affymetrix platform will enuble u
better understanding of the molecular
busis of cancer development und

will did in the development of hew
therupies targeted ut these newly
recoghised molecules. Further, the
Affymetrix system will allow us to
fprofile franscriptome response to hew
therapies, as well us helping to assess
treutment efficucy und side effects.

Importantly, this technology promises
to be highly significunt in redlising
personulised, pre-emptive, predictive
and purticipatory hedlthcare.



In evaludting the curdiuc phenotype
in geneticully engineered mice, the
Aghes Ginges Centre for Molecular
Curdiology ut the Centenury Institute
has developed u fucility which dllows
in vivo unalysis of severul cardiuc
parameters including:

blood pressure meusurement
(tail-cuff);

electrocurdiography (ECG):

electrophysiologicul stimulution
studies; und

echocurdiograuphy.

In addition, there is u mouse exercise
facility (running und swimming) which
dllows the role of exercise on the
curdiuc phenotype to be evaluated.

The Centenary Institute houses u

PC3 contuinment facility, the only
ohe in Austrdlia which permits work
with experimentadl tuberculosis
infection. This fucility is essentidl

for our ongoiny investigutions
examining the immunoloyicul and
inflummatory response stimuluted

by Mycobuaucterium tuberculosis
infection und the genetic fuctors that
control resistance und susceptibility to
tuberculosis.

The facility contdins equipment
permitting cell culture, yenetic
manipulation of bacteria und derosol
exposure system for animal infection
models.

Geneticdlly modified mouse lines are
bred under Level 2 Specific Puthogen
Free conditions in the Centenury
Institute Animail Facility. Climate
control, strict hygiene and sterilisation
procedures, the provision of yudlity
iradiated feed, und environmental
enrichment provide un optimal
environment for the mice.The PC2
approved fucility offers differing levels
of containment with dedicuted areas
for immunodeficient mice, infectious
studies und yuaruntine. The fucility is
an Australian Quarantine upproved
premise.



Over the yedar our long term supporters
continued to be wonderfully generous.
We guined eight new Life Members

of the Reseurch Society, muintained
membership levels and had the
highest ever response to our direct muail
appedls.

In November, Muthew Vadus sought
donutions from people with whom the
Centenuary Institute did hot have an
existing relutionship. The respohse to
this uppeul hus been heartening und
demonstrates that there is G high level
of enthusiusm for our medicul reseurch
umonyst the wider community.
Centenuary’s efforts in 2008 will help
build our donor humbers even further.

| would like to thank Liz, Aaroh and their
families for so generously sharing their
personul stories with us for the appedls.
All ut Centenury hold the goul of
improving puatient outcomes ut the
very heart of what we do. We wish you
dll the very best and thank you for your
support und inspiration.

The Seut of Khnowledye cumpuign
was infroduced in 2007. It gives people
the opportunity to make u lusting
impression in the field of medical
resedrch through the purchuse of their
owh persondlised seut of knowledge
in the Centenary Institute’s lecture

theutre. The lecture theutre is where
our reseurchers teuch, learn and

share their breukthroughs in medicul
resedrch. The response to this hus been
hedrtening with many warm messages
in memory of loved ones beinyg placed
oh the seuts and inspiring our stuff.

All ut Centenury were overwhelmed
at the support given to us by hew
friends und old when our Ruce Duy
event was cancelled amidst the
eqyuine flu epidemic. Havihy run for
the pust 14 years, Ruce Duy is our
largest fundraising event, and whilst
the horses were struck down, our need
for funds continued. On behdif of us
all, | would like to say u huge thank
you to the individuuls und compunies
who supported us even though the
event wus cuncelled. Thanks to your
ygenerosity we were uble to meet our
income targets for the event.

Finally, a significant communicutions
overhaul wus undertaken in 2007.

The result is g hew look, conversaution
und logo encompussing u renewed
commitment and vitdlity amongyst stuff
und Bourd dlike to uchieve our united
vision of Reseurch for Life.

Sally Castle
Marketing & Fundraising Manager

Centenary thanks the
following companies for
their support:

Aussie

Inghams

MMB Print

O’Hullorans Corporute Lawyers
PriceWuaterhouseCoopers
Reygionul Rudio Works

STW Group

Swiss Re

The Wine Society




As part of Centenary’s commitment to education und development of our stuff, we hold regular seminars on current and
emeryging research topics, promoting intferaction between Iaboratories. The seminar program regularly features visiting
speukers, us well us Centenury Institute reseurchers upduting colleagues on developments in their area,

Speaker

Mathew Vadus
The Centendary Institute

Andrew Tordu
Centre for Bioinformatics,
University of Humbury, Germuny

Gopdul Kundu
National Centre for Cell Science,
India

Chris Jolly
The Centenary Institute

John Hamilton

Arthritis und Inflummation
Reseaurch Centre;
University of Melbourne

Brandon Wainwright
Institute for Molecular
Bioscience

Antionio Rothfuchs
National Institute
of Hedlth, Bethesdu, US

Ron Germain
National Institute of Health,
Bethesdu, US

Peter Koopman
Institute for Molecular Bioscience

Mdatthew Grimshaw
Kings Collegye London, UK

Pu Xiu
The Centenary Institute

Peter Currie
Guarvan Institute

Martin Lackmann
Monash University

Burburu Fuzekas de St Groth
The Centenary Institute

Stephen Larsen
The Centenary Institute

Ranjeny Thomas
Diumantina Institute,
University of Queenslund
David Adums

University of Birmingham, UK

Patrick Bertolino
The Centenary Institute,

Warwick Britton
The Centenary Institute

John Stumbus
University of Melbourne

Jennifer Stow
Institute for Moleculur Bioscience

Georyges Grau
University of Sydhey

Seminar title

Sphingosine kinaseas an integrator of cellular signalling

Protein sequence und structure prediction and clussification without the ghost of
Herrn Boltzmann

The role of osteopontin, a member of SIBLING family protein in fumour progression
and angiogenesis

Antibody mutation, DNA double-strand breuks and the cell cycle

Colony stimulating factors und chrohic inflummatory diseduses

Hedyehoy puthway regulation of common human cancer

Visudlisation of IL-12p40-producing dendritic cells during mycobducteridl infection

New software for complex multi-scule spatidlly-resolved modellihg and simulation:
a focus on the biology, hot the math

Molecular regulation of lymphatic development

Breust tumour micro envirnonment

Sphingosine kinase could serve us a idedl anti-cancer STl farget

Skeletul muscle growth aund regenerdtion in hormal dystrophic development
Insights intfo Eph-guided cell positioning: ADAM is turned on by cytoplusmic-relaxed
Eph

Regulatory T cells in hedlth and diseuse

Stem cell mobilisution and fransplantation in hon-human primate Model

Development of u therapeutic vaccine for rheumatoid arthritis

Dendritic cell vaccination for hepataocellular carcinoma

Parameters determining the baldance of tolerahce and immunity in the liver

Life on the inside: host-puthogen interactions in tuberculosis infection

Influenzd reverse genetics: a tool for studying CD8+ T cell responses

Secretion of inflummatory cytokines: new puthways and regulators

Cell-cell interactions and micro-particles in mMicro-vascular pathology



Speaker

Jacyueline Matthews
University of Sydhey

Wolfgauhy Weninhger
The Centenary Institute

Phil Robinson
Children’s Medicul Research
Institute

Joe Trapani
Peter MucCudllum Cuncer Centre

Angel Lopez
Hunson Institute

Bruce Armstrony
Sydney Cuncer Centre

Mark Smyth
Peter MucCudllum Cuncer Centre

Ariel Ruiz i Altabu
University of Genevu, Switzerlund

Dougy Hilton
The Walter und Eliza Hull
Institute

Vlerie Beral
Cancer Reseurch UK;
University of Oxford, UK

David Huuny
The Wdilter and Eliza Hall Institute

Sharad Kumar
Hunson Institute

Julie McMullen

The Buker Heurt Reseurch Institute
David Vaux

La Trobe University

David Vaux

La Trobe University,

Royer Reddel

Children’s Medicul Research
Institute

Phillip Hogy
University of NSW

Mika Jormakku
The Centenary Institute

John Blenis
Hurvard Medical School, US

Gubor Tigyi
University of Memphis, US

Axel Ullrich

Max Planck Institute for
Biochemistry,
Muartinsried, Germuny

Michael Parker
St Vincent’s Institute of
Medicul Reseurch

Marie Bogoyovitch
University of Melbourne

Guvin Recchiu
Davies Collison Cave

Teresu Wozniak
The Centenary Institute

Seminar title

Reygulutory protein complexes in diseuses aund development

Redl time imugyiny of immune responses in vivo

Molecular mechunisms of synuptic vesticle endocytosis: u potential furget for new
anti-epileptic drugs

Structure und function of lymphocyte perforin

Molecular busis for the pleiotropic bioloygical activities of cytokine receptors

Finding causes of lymphomu through international collaboration

Cancer inflummation and immune surveillance

Hedyehoy-GLl signdlling in stem cells, cancer und cancer stem cells

Suppressor and enhancer screens in the Mouse: shedding light onh the control of
blood cell humber and identifying druy targets

Hormones und cuncer in women

Flipping onh the deduth switch for treating cuncers

Control of protein function by the Nedd4 family of ubiquitin liguses

Targeting physioloyicdl signalling cascudes in the fdiling heart

IAP’s from baculovirus to bedside

Ten rules for presenting und interpreting duta in publications

Telomere length maintenance in human cancer cells

Allosteric disulphide bonds

Facing the chdllenges of membrane protein crystallisation

MTOR sighalling und cell growth control

Lysophospolipid signdlling: the good, the bud und the ugly

Onhcoygenomics-bused cuncer druy development

Thanks for the memories: structure-based drug discovery

Inhibitors of c-Jun N-terminal kinases: JUNK ho more?

An infroductiohn to intellectuadl property issues

Manipulating the cytokine environment for the development of unti-mycobacteridl
immunity
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Associuted Hyponatremia: Vaptans and Aguaresis.
Hepatology. 2007; 45:1080-1081.
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BCG-bused delivery of the Flt 3 ligand on protective
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113:109-118.

Woarren A, Bertolino P, Fraser R, Benseler V, McCaughan G,
Le Couteur V. Marked changes of the hepdtic sinusoid in
a transgenic mouse model of ucute immune-mediated
heputitis. J Hepatol. 2007; 46:239-246.

Weber-Chrysochoou C, Chrisafullia D, Aimquist C, Li

Q. Kemp AS, Britton WJ, Marks GB. Interleukin-5T cell
responhses to house dust mite ure associuted with the
development of dllergen-specific IgE responses and
usthmua in the first § yeurs of life. J Allergy Clin Immunol.
2007; 120:286-292.

Wu H, Chen G, Wyburn KR,Yin J, Bertolino P, Eris JM,
Alexander S|, Sharland AF, Chadbahn SJ. TLR4 activation
mediutes kidney ischemiu/reperfusion injury. J Clin Invest.
2007; 117:2847-2859.

Xia P. Lefter to the Editor: High-Density Lipoproteins and
Their Constituent, Sphingosine-1-Phosphute, Directly
Protect the Heurt Aguinst Ischemia/Rejperfusion Injury In
Vivo viu the S1P3 Lysophospholipid Receptor. Circulation.
Published online 115:e393.



International

Britton W. Upregulution of P2X7 receptor expression
and function enhances mMacrophage control of
mycobuacteridl infection. International Immunoloyy
Conyress; 2007 Auyg; Rio de Juheiro, Brazil.

Britton W. Regulution of protective immunity to
anti-tuberculosis subunit vaccines. Depurtment of
Immunoloyy, University of Suskatchewan Saskatoon; 2007
Mar; Cunadu,

Britton W. New solutions to the challenges of vaccines for
tuberculosis. Kilimanjaro Christian Medicual College; 2007
Oct; Moshi, Tunzunia,

Fazekas de St Groth B. 4th International Symposium of
the Clinical Use of Cellular Products; 2007; Regensbury,
Germany.

Fazekas de St Groth B. EU DC-Thera Network of
Excellence Meetinyg; 2007; Celerina, Switzerland.

Fazekas de St Groth B. 13th Ahnual Meeting of the
International Society for Cellular Therapy (ISCT); 2007 Jun
24-27; Sydney, Australia,

Fazekas de St Groth B. From the luboratory to the clinic: T
cells und cytokines. 2007; Oxford, UK.

Fazekas de St Groth B. University of Bristol; 2007; Bristol, UK.

Fazekas de St Groth B. University of Cambridge; 2007;
Cambridge, UK.

McCaughan G. Asiun Pucific Consensus Statements on

Diagnosis, Muhugement and Treutment of HCV Infection.

17th APASL Meeting; 2007 Apr; Kyoto, Jupun.

McCaughan G. HBV infection und liver transplantation:
burniny issues. ILTS Ahnuadl Scientific Meeting; 2007 Juh;
Rio De Janiero, Brazil.

McCaughan G. De hovo malignuncy following liver
fransplantation. ILTS Annual Scientific Meeting; 2007 Jun;
Rio De Janiero, Brazil.

McCaughan G. The bulunce between intraheputic
immunity and tolerance: relevance to transplantation
and HVC infection. 9th Bannf meeting on Allograft
Pathology; 2007 Jun; La Coruno, Spdin.

McCaughan G. HCV post liver fransplant - host and viral
response. ESOT Annudl Meeting; 2007 Sep; Prague, Czech
Republic.

McCaughan G. Gene array duta in PBC. EASL Single
Topic Conference onh PBC; 2007 Dec; Newcustle UK.

Rasko JEJ. Aminouciduria Nephrogenetics. ISN - Nature
Genetics Forefronts Symposium on Nephroyenetics: from
Development fo Physiology, Boston USA 2007

Saunders B. Function of P2X7 and IDO inh macrophage
control of tuberculosis. Infectious Diseuse Reseurch
Institute; 2007 Mar 16; Seattle, USA.

Saunders B. Phagocytosis and Effector Functions;
Macrophuyge and Neutrophil involvement in Innate and
aduptive immunity . 9th FIMSA Advanced Trauining Course
and Workshop; 2007 Feb 1-4; Je Ju, South Korea.,

Semsarian C. Genetic busis of sudden cardiac deuth.
55th CSANZ Scientific Meeting. Christchurch, New
Zedlund 2007.

Seth D. 2nd International Symposium on ALPD und
Cirrhosis; 2007 Oct 18-19; Kobe, Jupun.

Seth D. Nutional Centre for Cell Science; 2007 Feb 8-9;
Pune, India.

Seth D. Research Society on Alcohol and Alcoholism
Meeting; 2007 Jul 11-14; Chicago, USA.

Vadas M. Sphingosine kinase in endothelial cell
differentiation. 2007 FASEB Summer Reseurch Conference
Lysophospholipid Mediutors in Heulth and Diseuse; 2007
Jun 10; Arizona, US.

Xia P. Role of sphingosine kinuse-1 in breust cancer. 10th
Infernational Conference: Bioactive Lipids in Cancer,
Inflummation and Reluted Diseuses; 2007; Montredl,
Canudua,

Xia P.The sphingosine kinase sighulling puthway and
its implicutions in diseuses. Inaugural Australia-China

Biomedical Reseurch Conference; 2007; Melbourne,
Australia,

National

Allen JD. Understanding respohse to proteausome
inhibitors. University of Sydney Cuncer Resedrch Network
Mini-Symposium. Cuncer Therapeutics: Drug design,
resistance und treatment; 2007 Sep 6; Roydl Prince Alfred
Hospital, Sydney, NSW.

Britton W. Prospects for the control of tuberculosis. FRCPA
Annudl Scientific Meeting; 2007 Mar; Sydney, NSW.

Britton W. Manipuluting host responses to mycobucterium
tuberculosis through the IL-12/23 dxis und purinerygic
receptor P2X7. Depurtment of Microbiology und
Immunoloyy, University of Melbourne; 2007 Agril;
Melbourne, Victoriu,

Britton W.The role of the purinergic receptor P2X7 in the
control of tuberculosis. Department of Pharmucoloyy,
University of Sydney; 2007 Jul; Sydney, NSW.

Britton W. Do your genes ygive you TB? Prince of Wales
Hospital; 2007 Jul; Sydney, NSW.

Cavanagh L. Australasian Society of Immunology
Postgraduate Workshop; 2007 Dec; Manly, NSW.

Fazekas de St Groth B. NSW Animal Ethics Committee
Members Meeting; Australiun and New Zeulund Council
for the Care of Animuls in Resedrch and Teuchiny; 2007.

Fazekas de St Groth B. Regulatory T cells in hedlth and
diseuse. 9th MMRI Dendritic Cell Symposium; 2007 Jun
21-22; Brisbuhe, Queensland.

Fazekas de St Groth B. Flow cytometric identification
and isolution of regulatory T cells. Becton Dickinson
National Sales and Marketing Meeting; 2007; Hunter
Valley, NSW.

Gamble J. Sphingosine Kinase Conftrols Endothelici
Progenitor Cell Differentiation. ComBio; 2007 Sep 22-26;
Sydney NSW.



Gamble J. Sphingosine Kinase Conftrols Endothelial
Progenitor Cell Differentiation. Hunter Cell Biology
Meeting; 2007.

Gamble J. Control of the Vascular System-implications
for understunding and control of urthritis. 49th Ahnuai
Scientific Meeting of the Australian Rheumatism
Associution; 2007 May 26-30; Sydney, NSW.

Haass N. 3D models for the identificution of novel
cundidutes for targeted therupy of melunoma. Seminar
Series: Centenuary Institute; 2007 Nov; Sydnhey, NSW.

McCaughan G. Pathogenhesis of auto immune hepdtitis.
Melbourne Liver Group Meeting; 2007 Feb; Melbourne,
Victoria.

McCaughan G. Heputitis C infection — from blood donor
to dllograft failure. Melbourne Liver group Meeting; 2007
Feb,; Melbourne, Victoriu.

McCaughan G. Autoimmune heputitis — what to

do when the steroids and Azathioprine fuil? 3rd
Austrdlian Liver Foundution Single Topic Conference on
Autoimmunity und the Liver; 2007 Jun; Hunter Valley, NSW.

McCaughan G. HCV post liver fransplantation: virdl loud
is important. 9th Annual ANZ Liver Transplant Meeting;
2007 Apr; Melbourne, Victoria,

McCaughan G. HBV infection-evidence for combinution
therapy. A Debate AGW; 2007 Oct; Perth, Western
Australia.

Rasko J,The Carl de Gruchy Memorial Lecture, St
Vihcent’s Hospital, Melbourne, Victoria.

Saunders B. Signulling through the P2X7 receptor uids
control of M. tuberculosis infection. ComBio; 2007 Sep
22-26; Sydney, NSW.

Semsarian C. Suddeh unexpluined deuth und the
moleculur autopsy. “Forensic Foray” Meeting, University of
Sydney:; 2007; Sydney, NSW.

Semsarian C. Genes and sudden death. Nurses Forum,
Roydl Prince Alfred Hospital; 2007; Sydney, NSW.

Semsarian C. Genetics in heart diseuse: risk stratification
in sudden deuth. 125th Anniversury Roydl Prince Alfred
Hospital Clinical Week; 2007; Sydnhey, NSW.

Semsarian C. How fo translate your discovery into a
clinical outcome. ASMR Professional Development
Program; 2007; Sydney, NSW.

Semsarian C. Genetic cuuses of sudden curdiuc
deuth. PD Heut Meeting und Expo; 2007; Port Douglus,
Queenslund.

Semsarian C. The increasing role of genetics. PD Heat
Meeting und Expo; 2007; Port Douglus, Queehsland.

Semsarian C. Getting to the heart of sudden deuth.
Centenary Institute Collogium II; 2007; Sydney, NSW.

Semsarian C. Reseurch update. 3rd Annual Cardiac
Genetics Meeting; 2007; Children’s Hospital, Brisbune,
Queenslund.

Seth D. Bioinformatics Symposium, Bioinformatics &
Cenftre for Mathematicual Biology; 2007 Sept 27; University
of Sydney, NSW.

Shackel N. Gene Profiling of PBMC in Heputitis C. Annual
Australian Microbiology Meeting; 2007 Jul 9-13; Adeluide,
South Australia,

Shackel N. Heputitis C recurrence post liver
tfransplantation. Anhual Roche Pillar Meeting: Cuse
Presentation; 2007; Melbourne, Victoria.

Shackel N. Hepdtitis C: It is all about the virus stupid!
Annhuul Roche CARG Transpluntation — Controversies in
fransplantation; 2007; Sydney, NSW.

Shackel N. Nutrition and chronic liver diseuse. Annual
Albion St Clinic Dieficiun Course; 2007; Sydney, NSW.

Shackel N. Liver transplantation. ASMR Reseurch Week
“Science in the Cinema’; 2007; Sydney, NSW.

Shackel N. Gene Array Andlysis in Hepatitis C. 2nd Ahnudl
Liver Forum; 2007; Canberra, ACT.

Vadas M. Long-lusting quality. Pedrls (an initiative of
PriceWaterhouseCoopers); 2007 Jun 5; Sydnhey, NSW.

Vadas M. The role of sphingosine kindse in cancer.
University of NSW Cuncer Research Centre; 2007 Juh 6;
Sydhey, NSW.

Vadas M. The role of sphingosine kinuse in inflummation
in cancer. Children’s Institute for Medicul Research; 2007
Jul 19; Westmead, NSW.

Vadas M. The role of sphingosine kinase in cuncer.
ComBio Biomedicine Symposium; 2007 Sep 25; Sydney,
NSW.

Vadas M. Imugination and investment in biotechnoloyy.
Minter Ellison — AusBiotech Executive CEO Luhcheon;
2007 Sep 26.

Vadas M. The role of sphingosine kinuse in cuncer.
Hanson Institute; 2007 Oct 1; Adelaide, South Australia.

Warner F. 2nd Liver Forum; 2007; Australian National
University, Canberra.

Weninger W. Annudl Scientific Meeting of the Australian
College of Dermuatoloyists; 2007 Muy 13-16; Adelduide,
South Austrdlia.

Weninger W. Australusian Society of Immunology Annudl
Meeting; 2007 Dec; Manly, NSW.

Weninger W. Weekly Seminur Series: Depurtment of
Microbiology und Immunoloyy, University of Melbourne;
2007 Sep; Melbourne, Victoria.

Weninger W. Weekly Seminur Series: Peter MacCuallum
Cancer Centre; 2007 Oct; Melbourne, Victoria.

Weninger W. The Power of Ohe Ideu Conference.The
Walter und Eliza Hall Institute; 2007 Oct 21-23; Melbourne,
Victoria.

Xia P. Role of sphingosine kinuse-1 in the vasculature:
friend or foe? Centenary Institute Colloyium II; 2007;
Sydnhey, NSW.



The Centenary Institute has a strong commitment to the development of the hext generution of research leuders. As
such, university students make up to u quurter of our research teum. Students come from diverse ethnic und acudemic
buckygrounds with the common goul of uchieving excellence in their chosen field of research.

The Centenary Institute congratulates the following students for their achievements in 2007.

Doctor of Philosophy (Medicine) Awarded (PhDs) 2007

Student

Sioh Yanyg Tan

Stephen Larsen

Vdnessu Bryant

Anthony Ryan

Adum Cook

Teresu Wozniak

Alessundra Doolun

Xin Mugyie Wany

Denise Yu

Supervisor

Professor Barbara Fuzekas de St Groth

Professor John Rusko

Dr Stuart Taungye

Dr Jumie Triccus

Dr Chris Jolly

Professor Warwick Britton

Associute Professor Christopher Semsarian

Associute Professor Mark Gorrell

Associute Professor Mark Gorrell

Masters of Medical Science Honours (Masters) 2007

Student

Tony Chuny

Supervisor

Dr Fiona Warher

Thesis title

In vivo control of regulatory T cell
number and function

Stem cell mobilisation and
transplantation in @ hon-humun primate
model

The proliferative and differentiation
potential of human ndive, IgM memory
and isotype switched memory B cells

Utilising recombinant mycobucteria to
define vaccine-induced immunity to
tuberculosis

DNA repuair and anfibody gene
mutation

Muanipulating unti-micobucteridl
immunity with immune-stimulating
cytokines

Clinical und molecular busis of sudden
curdiuc deuth in the youny

Fibroblust activation protein in cell
biology und liver fibrosis

Functional studies of dipeptidyl
peptiduse 8 (DP8) und DP9

Title

Infectious diseuse and immunoloyy
characterisation of HCV receptor,
Claudin 1



The reseurch undertuken at the Centenuary Institute is funded by u diverse range of government und hoh-government
orgunisutions who muke our work possible. Our sincere thanks to the followiny orgaunisations for their contfinued support of

Centenuary Institute scientists.

Investigator/s

N Shackel, G McCaughan,
P Huber, S Strusser

S Broer, J Rusko

M Jormakka, M Rupp

J Rusko, J Holst

A Altfubu

B Fuzekus de St Groth, J Rusko,
M Vadus, W Weninger W Dony,

Q Ormundy, M Haber, J Allen,
P Bortolino, D Seth, P Xiu

M Maher

E McGowun

J Rusko, J Holst

J Selwyn

M Vadus, J Rusko, J Allen,

G McCuaughun, B Armstrony,
J Thompson,J Gumble, P Xiu,
L Horvath, Q Dony, P Hersey,
J Arnold, N Shackel

J Allen, S Ling

SLiny,J Allen

SLiny

T Tsoutsman

T Tsoutsman
P Bertolino

D Bowen

W Britton, J Triccus, N West

M Gorrell

C Jolly, J Munis, F Alt

Title

Australian Centre for HIV aund Hepuititis Virology Research
Grant

Amino acids as hutrients — the Molecular basis for amino
acid dbsorption in kidney and intestine

A rational approuch to high-resolution structure of the
multi-druyg transporter EmrE

Dissecting BORIS function in heoplusia
Cancer Leuders Program

Expert microinjection technoloygies for creating
ygeneticually modified mice

Platinum drug resistunce: structural and functional
studies of the Cir proteins

Identification of hew Molecular turgets for the tfreatment
of breust cuncer

Andalysis of the Wnt sighdlling pathway in cancer

The role of the tumour suppressor CTCF and its
pardlogue BORIS in carcinogenesis

Centenury Centre for Genomic Medicine:
Cancer Genomics Gehe Discovery Platform
(Eyuipment: lllumina)

Predicting response to proteusome inhibitors

Renewdl: Role of XBP-1 in the drug resistance of mulfiple
myelomu

Predicting und understunding the response of myelomu
to proteausome inhibitors

Multiple mutdations in familial cardiomyopathy:
churucterisution and treautment studies

Travel grant
Research Fellowship

Heputitis C virus-specific cellular immune responses
post-liver transplantation

Reguldation of pulmonary immune responses to subunit
vaccines uyainst tuberculosis

Therapeutic potential of the dipeptidyl peptiduse IV in
gene family

Antibody mutdtion promotes translocation: a hatural
cuuse of cuncer

Granting body

Australian Centre for HIV
and Hejputitis Virology

Austrdlian Reseurch
Council (ARC)
ARC

Cancer Council NSW
Cancer Institute NSW

Cancer Institute NSW

Cancer Institute NSW

Cancer Institute NSW

Cuancer Institute NSW

Cancer Institute NSW

Cancer Institute NSW

Cure Cancer Austradlia

International Myelomu
Foundation

Leukaemiu Foundution

National Heart Foundation

National Heart Foundation
NHMRC

NHMRC

NHMRC

NHMRC

NHMRC



Investigator/s

ELau

N Shackel, S MclLennan,
F Warner

W Weninger, L Cavanagh

W Weninger, P Mrauss

K Morley, P Huber, D Seth,

J Whitfield, M Teeson, A Buiillie,

S Leuny

W Weninger

N Shackel

J Holst

R Martiniello-Wilks

J Holst

N Shackel
S Liny

W Britton, B Saunders

W d’Avigdor

C Jolly

J Rusko
Foundation

C Semsurian

N Shackel

N Shackel, S Strasser, F Warher,

G McCaughun

P Bertolino

B Fuzekas de St Groth

R Martiniello-Wilks

Title

Mechunisms for development of leukaemia via untibody
hypermutation

Role of the hepdatocyte in exira cellular matrix
interactions in liver fibrogenesis

Inferplay of innute aund adauptive immunity to influenza A
virus

Mechunisms of T cell migration and interactions in
fumours

Genetic determinants of the response to
pharmacotherapy for alcohol dependence

Redl-fime imaging of T cells in the tumour micro-
environment

[llumina

Role of nutrient amino acids in prostute cancer

Tri-moddal turgeted stem cell gene therupy for prostate
cuncer metustuses

Genhe regulation by hutrient amino ucids in prostate
cuncer

[llumina
Predicting response to u hew drug for multiple myelomu

Genetic control of tfuberculosis (plate reader)

Understanding the puthobiology und interferon
freatment responses in chronic hepatitis C using an
analysis of gene expression in peripheral blood
monohuclear cells

Development of hovel human antibodies for use us
therapeutics in arthritis and other autoimmune disorders
(Nucleofector)

Generation of viral vectors for gene fransfer (QIAcube)
Clinical and ygenetic studies in the prevention of sudden
curdiuc deuth in the youny

Cellcept Australia Research Grant

Pegusys Initiatives for Learning und Resedrch Awards
Understanding the role of resident and donor
leucocytes in liver and solid orgun transplantation
Effects of cancer chemotherapy on regulatory T cells

Improving cell-bused gene delivery to organ-confined
und prostate cancer metustases

Granting body

NHMRC

NHMRC

NHMRC

NHMRC

NSW Heulth

Office for Science und
Medicul Reseurch NSW

Perpetudl Trustees

Prostute Cancer
Foundution of Australia

Prostute Cancer
Foundution of Australia

Rumaciotti Foundution

Rumaciotti Foundution
RCPA

Rebeccu L Cooper
Foundation

Rebeccu L Cooper
Foundation

Rebeccu L Cooper
Foundation

Rebeccu L Cooper

RT Hall Trust

Roche Australia

Roche Australia

Roche Orgun Transplant
Research Fund

Sydney Cuncer Centre

Sydney Cuncer Centre



Investigator/s

E McGowun, P Xiu

N Shackel, F Warher

N Trun,J Gumble

N Shackel

C Jolly

M Jormakku

A Lay

W Weninger, L Ny

R Cornaill, J Bell, C Goodnhow,

M Lathrop, W Britton,
C Vihuesu

J Youny

Title

The role of progesterone und shpingosine kinase 1 in the
reguldtion of endocrine responsiveness in breast cancer

cells

Novel gene discovery in proyressive liver injury und
heputocellulur carcinoma development

The expression und function of micro-RNA genes in
tumour unyioyenesis

Andlysis of gene expression in peripheral blood
monhonuclear cells in chronic hepdtitis C infection

AID-induced DNA damage, DNA repuir and the cell
cycle

Liguid hundling robot (equipment)

Role of shingosine kinase-1 in the dysfunction of
endothelidl projenitor cells in diabetes

Redl-fime visudlisation of innate immune responses
during cutaneous Leishmunia infection

Immunity Infection Genomics Cohsortium

Reguldation of ungiogenesis by microRNAs

Granting body

Sydnhey Cancer Centre

Sydney Cuncer Centre

Sydney Cuncer Centre

Sylvia and Charles Viertel

Chuaritable Foundation

University of Sydney

University of Sydney

University of Sydney

University of Sydney

Wellcome Trust

Wenkart Foundation



Peer reviewed grants
Federdl - NHMRC + ARC
NSW Government
Other reseurch grants
Total

Fundrdising

Donutions, events + other
Beyuests

Total fundraising

Commercial
Other

Total income

Resedrch uctivities
Foundution

Administration und infrastructure

Surplus

*The complete unnhudl uccounts dre avdiluble oh request.

2007 2006

‘000 ‘000
3,159 3.553
1,193 1.987
2,496 1.396
6,848 5,540
545 484
24 950
569 1,434
148 45
3.042 12,467
10,607 19,448
7,401 7.686
223 269
1,192 879
8.816 8.834
1,791 10,614

2007 wus u yeur of chunge for the Centenary
Institute. Non-government research grants, in
purticular funding from the Cancer Institute
NSW, grew strongly. NHMRC wus stable due to
the depuarture of researchers ussociuted with
u proygram grant, This wus offset by the transfer
of Professors Vudus und Gumble’s program
grant. Funding from the NSW Government fell
us the current triennium of fundinyg included a
supplementary payment in 2006.

The fundraising income grew substuntidlly
when beyuest income wus excluded.
Commercial income was stronger in 2007
due to the sighing of u license ugreement
for the regulatory T cell invention with Becton
Dickinson Inc. The difference in other income
relates to Federal Government construction
and fit out grant received in 2006.

Nick Pearce
Chief Operating Officer

Annhual Report 2007



Executive Director
Professor Muthew Vadus

Accounts Officer
Wilfredo Entonu

Administration Assistant
Erica Belunyger (until Mar)
Annu Murie Slowiuczek (Feb-Sep)

Animal Attendants
Robert Agostino
Mladen Damjancuk
Sandra Martin

Juson Martin-Powell
Cldire McGuffoy
Karen Ridgeway

Tan Truony

Alyssu White (until Apr)

Animal Facility Technician
Bradley Harper

Assistant Accountant
Chelseu Wany (from Aug)

Building Services Assistant
Bob Thorburn

Chief Operating Officer
Dr Nick Peurce

Communications Coordinator
Simon Milner (May-Jul)
June O’'Dwyer (from Auy)

Communications Manager
Pearly Harumal (until Feb)

Director’s PA/Office Support Manager
Helen Warwick (from Apr)

Donor Services Coordinator
Diaunne Missiris (from Nov)

Facilities and Resources Manager
Jeffrey Crosbie

Finance Manager
Viraf Variava

Fundraising and Marketing Manager
Sdlly Custle (from Apr)

Human Resources Manager
Nanette Herlihen

IT Support
Sam Tardif

Laboratory Assistant
(Animal Facility)
Ngoc Nyguyen (until Feb)

Librarian/Administrative Support
Mary Linnane

Microinjectioist
Michelle Brownlee

Receptionist
Danielle Richards (until Jul)
Cutherine Axford (from Nov)

Research Facilities and IT Manager
Dr Adrian Smith

Research Support Officer
Sonju Butes

Senior Technical Support Officer
Christopher Browhlee

Systems Administrator
Robert Middleton

Technical Officer
(Animal Facility)
Marisa Mourelle

Technical Support Officer
Robert Sulomon (from Apr)

Veterinary Manager
Francis Nofttle (unftil Oct)
Maria Wynhe (from Nov)



Associate Faculty
Dr John Allen

Research Assistants
Kun Kan (Edwin) Lau
Tsz Tak (Dianw) Lau (until Jul)

PhD Scholars
Lye Lin Ho
Silviu Ling
Keryn Lucus

Technical Officer
Thomas Davis

International Work Experience
Anne Dwertmunn (until Feb)

Associate Faculty
Dr Chis Jolly

PhD Scholars
Adum Cook
George Shurbeen

Faculty
Professor John Rusko

Associate Faculty
Dr Jeffrey Holst

Senior Research Officer
Churles Builey

Research Officer
Stephanie Flumant

Editorial Research Officer
Carl Power (from Mur)

Research Assistants
Christinu Adler (Apr-Auy)
Fiona Guan (from Apr)
Marcus Hayward (until Mar)
Erin Nelson

Cynthia Ny

Jessumy Tiffen (until Mar)
Sarah Watson (from Oct)

Visiting Scientists
Stephen Larsen
Rosette Martinello-Wilks

PhD Scholars

Megha Rajasekhar
Jennifer Rundull
Jessicu Selwyn
Shawna Tan

Jessamy Tiffen

Jessicu Vanhslambrouck

Honours Student
Renuku Bulusubramanium
(Graduute Medicul Program)

Faculty
Professor Wolfguny Weninger

Senior Research Officers
Lois Cavunugh (from Jun)
Nikolas Hauss (from Oct)

Research Officer
Lai Guan Ny (from Jul)

Research Assistant
Mary Mouuwad (from Oct)

Liver Immunobiology

Faculty
Professor Geoff McCaughan

Associate Faculty
Dr Putrick Bertolino
Dr Muark Gorrell

Dr Nicholus Shackel
Dr Fionu Warner

Postdoctoral Researcher
Dr Devunshi Seth

Research Officers

Volker Benseler (from Apr)
Peter Stupelbery (from Nov)
Denise Yu

Research Assistants

Betty Chow

Willium D’ Avigdor (from Mar)
Melunie Eckersley-Maslin (from Nov)
Kutherine Evans

Rosu Lam

Brennu Osborne

Xin (Maggie) Wang (from Auy)

PhD Scholars
Kathy Ajami
Lauren Holz
Naveed Nudvi
Emilia Prakoso
Sarah Richardson
Sumni Sony
Magyie Wunhy
Sheen Yuo

Master Scholar
Tohy Chunyg

Honours Students
Melanie Eckersely-Maslin
Michelle Vo

International Work Experience
Philip Renner (from Oct)

Faculty
Associute Professor Christopher
Semsarian

Research Officers
Jounne Lind
Tatiuna Tsoutsmaun

Research Assistants
Christine Chiu
Matthew Kelly

Emily Tu (until February)

Genetics Coordinator
Laura Yeutes

PhD Scholars
Christine Chiu
Jodie Ingles
Lien Lam
Emily Tu

Honours Students
Ju-En Tan
Mark Dennis

(Graduute Medicul Progrum Student)

Trevor Kwok

(Graduute Medicual Program Student)



Faculty
Professor Warwick Britton — Fuculty

Associate Faculty
Dr Bernudette Saunders
Dr Nicholus West

Affiliate Faculty
Dr Jumie Triccus

Research Officer

Erika Heninger (until Jul)

Anthony Ryan (from Sept, cusual)
Teresu Woznidk (from Sept)

Research Assistants

Lisu Leotta (from Feb)

Korana Musicki (casual)

Jonhathan Nambiar (until Feb, casual)
Angelu Pohy

Elizabeth Rundull (from Feb)

Mark Tan

Erin Shanahan (from December)

Technical Officer
Kautie Hall (until Mar)

PhD Scholars
Frances Bradstock
Frank Kuo

Cuarlyh Konhy
Jonuthan Numbiar
Anthony Ryan
Teresu Wozniduk

Honours Students
Jeun-Jucyues Fiusson
Guayathri Nugalingham
Erin Shanahan

Associate Faculty
Dr Miku Jormakka

Research Assistant
Amy Guilfoyle (from Nov)

PhD Scholar
Kimberley Vincent (from Oct)
Signal Transduction

Faculty
Associute Professor Pu Xiu

Senior Research Officer
Eileen McGowan (from Mar)

Research Assistant
Rhian Shephard (from May)

Technical Officer
Lijun Wany (from Apr)

Faculty
Professor Burbura Fuzekas de St Groth

Senior Research Officer
Elenda Shklovskayu

Research Assistants
Tanju Hartkopf

Sioh Yang Tan
Cindy Zhu

PhD Scholars
Georyginu Kalodimos
Lauren McKnight
Ben Roediger

Honours Students
Holly Bolton

Suat Dervish
Mdary Mouwud

Faculty
Professor Jennifer Gumble
Professor Muthew Vadas

Senior Research Officer
Matthew Grimshaw (from Nov)

Research Officer
Juan Curlos Cussuno (from Apr)

Research Assistant
Yiny Lu (from Apr)



Acknowledgements
Print management by MMB Print.
Photography

This publication was mude possible with the
geherous support of Gary Jones. Cenftenary
Institute photos are by Gary Jonhes © 2008.
All rights reserved.

Additionul photoyraphy by
Dr Adriun Smith.

Photoyruph of The Honourable Michuel Egun
kindly supplied by Macqyuurie University.

No images in this Annudl Report may be used
without permission.



Centenary Institute
Locked Bag No.6
Newtown NSW 2042

P +6129565 6100
F +61295656111

www.centenary.org.au




