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The Centenary Institute, located between Roydl
Prince Alfred Hospital and the University of Sydney,

is a world cluss medicul reseurch facility focusing

oh cuncer, curdiovauscular and infectious diseuses.

It forms a critical point of contact and intellectudl
engugement between the Hospitdl and the University.

The Institute is in anh exciting growth phuase, having
growh from 100 to 170 staff in the past two yedars.,

Our history

The Centenary Institute opened in 1989 under the
stewdardship of founding director Professor Anthony
Busten,to commemorate the centendries of the
University of Sydhey Medical School and the Roydil
Prince Alfred Hospital. Formal working reldationships
with the University and Hospital have provided unigue
opportunities for students to become involved in
resedrch as well as the translation of basic discoveries
into clinicul pructice.
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Within Centenary there has been an
acceleration of uctivity: by the end

of the yeuar our staff humbers grew by
another 40 people to reach 170 und
our resedrch income increused to
almost $13 million. A lot of the energy
of the Institute comes from its students:
we hud 46 in Centenary enrolled for
Honours or PhD degyrees. Students
seem enthralled by the combinution of
science und clinical utility that many of
the projects offer in the Centenary.

In reuching out to our stukeholders,
the ever ehergetic Board Member
Neil Lawrence led our Foundution to a
wonderful formal start with a function
at Government House. Our Guest of
Honhour The Hon Juliu Gillard spoke with
pussion und knowledyge ubout the
importance of medicdl reseurch not
only for the hedlth of our hatfion but
dlso for the truining of our youny und
enyuiring minds.

Our Ahnual General Meeting had

as its Guest of Honour the Nobel
Laureute Professor Peter Doherty, who
commented on the excellence of
reseurch ut the Centenary Institute
and dlso emphusised the importance
of co-locution for the optimal
syheryistic interaction of institutes und
universities.

Indeed, we feel privileged to be
situated neur the two yreut institutions
of the University of Sydney und Royudl
Prince Alfred Hospitdl. We were very
pleased to welcome the hew Vice
Chancellor, Dr Michael Spence, o our
AGM und plun together to continue
our close working relationship the
University. We dlso welcomed Di Gill

and have continued to develop with
her future plans for the Centenary
including expunding our resedrch
spuce in u munner that synergises with
the hospital.

Our uctivities to see the campus
become un internationally
recoghised cuncer precinct have
dlso uccelerated. We support the
University Cancer Network, have
formed aun agreement with the Peter
MacCdllum Cuncer Centre to develop
joint programs, und our purthership
with the Sydney Cuncer Centre to
build un Infegrated Cuncer Reseurch
facility has dlso progressed with the
commissioning of  business plun und
accelerdation/upproval of the clinical
building, how hamed RPA LifeHouse.

The Centenary Institute is an
enthusiastic parther in Sydney Institutes
of Heulth and Medicul Resedrch
(SIHMR), an umbrella orgaunisation that
will develop to mauximise our resources
and for consortia amonyst institutes to
develop large programs, beyond the
cupubilities of individuul members.

Findlly un important uspect of
Centenury Institute’s uctivities hus
been translutiondl reseurch, and
severdl programs, including one of
Professor Semsarian on Aboriginal
curdiovuscular hedlth and of Professor
Britton on fuberculosis within Australia,
Vietham and in India, have continued
to expund und mauke maijor inrouds to
these very redl problems.

The Hon Michael Egan



Our new system of having two Assistant
Directors on rolling uppointments hus
been u success. We congrutulute
Professor Wolfgunyg Weninger who

joins Professor Geoff McCuughaun

us Assistant Director. Our Assistant
Directors have helped formulute policy,
ensure udeyuute communicution

und have been d source of wise und
mauture udvice.

Cohesion und colluboration are
essentidl for achievement. To this

end we have continued our annudl
retredts with senior stuff where we
refine our identity and order our
priorities for the coming yeurs. We hauve
introduced Director’s morning teus,
where | uddress the whole Institute

und provide opportunities for yuestions
und discussion. Furthermore, we have
undertaken un |nstitute-wide survey
into our infernal communication. The
information und positive feedbuck were
the busis of improvements including the
launch of u new infranet site.

Colluboration with University

of Sydhey, und SIHMR, led to u
successful application fo the Federal
Government’s Higher Educdation
Endowment Fund for $95m toward
construction the first stage of the ARC
building adjacent to the Centenary

Institute; a *Centre for Obesity, Diubetes
und Cardiovuscular Diseuses’, and

we look forward to expunding our
work into this building, scheduled for
completion in 2013.

We dlso worked with the Sydney
Cuncer Centre o estublish u
Comprehensive Cuncer Centre
conhsisting of research and clinicul
buildings. Findlly, we have sighed un
agreement with Peter MacCudllum
Cuncer Institute to enhance the
resedrch und ucudemic exchunges
between the two organisations

Our Fundrdising und Marketing teum,
under the direction of Sally Custle,

hus kicked into a hew gear. | am sure
you will ugree our hewsletters huve
become eusier fo reud und more
informative, our achievements are
better covered in the mediu, und our
wohderful advertisements have been
well received both on television and in
the press.

| want to thank our Board Member, Neil
Lawrence, for being a guiding hand

in developiny the udvertisements and
Singleton Ogilvy Mather, especidlly

its CEO Stuart O’Brien who ensured
the project was given priority by his
highly talented teum. The plucement
wdas uided by Geoff Dixon and Zenith
Optimediu,

It has been wonderful to see the
Foundation become estublished

und beyin to grow, und have un
enthusiastic group involved in various
uspects of the Institutes activities.

We have welcomed over 3500 hew
supporters in 2008 und with their help
plan to tuke the Centenary forward in
leups und bounds in 2009.

The operutions of the Ihstitute continue
to improve und expund under the
yguidunce of our Chief Operating
Officer Nick Pearce. Our imaging
cupucity waus expunded with the



purchuse of a multi-luser spectral
confocul microscope for imaging cells
und tissues. This microscope dllows
resedrchers to investigute dynamic
cellular processes over time via high
resolution 3D imuyes und videos.

Also, we will expand our multi-photon
cupubilities with the purchuse of

an udditionul luser and a second
microscope in 2009.

The Centenary Institute was part of
successful ARC LIEF grant application
with the Universifies of Sydney and NSW
that will lead to acquisition of two hew
high-end flow cytometry instruments

in 2009. Findlly, the purchase of
individudlly ventilated mouse cuges
und a rack wusher, expund the
cupucity of our unimal fuacility.

Ultimately, however it is our science und
the difference we muke to hedalth that
defines our success. The Centenuary’s
income hus increused from $10.3
million (2007) to $12.9 million (2008).
Peer reviewed income increused from
$5.9 million to $8.1 million, with 41% of
our NHMRC project upplications being
successful. We have further improved
this rate in 2009 to 50% uydinst
nutional average of 26%.

Our output had un excellent year
with approximately 80 publications,
including journals of the highest
impuact, such us New England Journal
of Medicine, Nature Immunology,
Nature Cell Biology, Immunity, Journal
of Experimental Medicine, Jourhal of
Clinical Investigation, Anndals Internal
Medicine, Circulation, Nature Structure,
Hepatology und Blood. Aimost half
our journal publications (37/80) were
in journals with impact factors over
five and just more thun 20% in journuls
with impact factors over 10. What is
especidlly pleusing is that our work

is ulso beiny cited, with one of the
highest citation rates over the last five
yedrs umongyst the reseurch institutes.

Some of the innovutions lust year, have
now become fixtures. For example, our
Director’s lunches have continued to
be well received. We had the pleusure
of hosting The Hon John Fuhey, who is
now Heud of the World Anti-Dopiny
Aygency und Professor Alan Trounson,
President of the Cudlifornia Institute

for Reyenerdtive Medicine. They
addressed ureas that ranged from
‘fechnoloyy und socioloygy of druy use
in sport’ to ‘Eneryisution of Culifornia
Stem Cell Reseurch Program’.

Our Colloyuiu entitled "Opportunities”
have dlso continued enhergetically
with two beihy held. One, in Junuury
concerhinyg onhe of the most exciting
cluss of molecules, MicroRNAs. We
were pleused to welcome Professor
Gunter Meister from the Mux Plunck
Institute in Martinsredid, Germuny und
Dr Bharat Chowrira from Merck and
Co USA. In June on stem cell reseurch,
we welcomed Professor Don Metculf
from the Wailter and Eliza Hall Institute
as guest of honour. Both colloguia
were fully subscribed und enhanced
the reputdtion of the Centenary. |
thank the Centenary Institute scientists
who organised the colloyuiu for their
conftributions and congratulate them
oh the success of these events

The Seminar Program ruh by Professors
Gumble und Rusko, huve ulso become
a focus for scientific exchunge uround
the campus, with an increusing
number of colleagues from nearby
Institutes attending.

Finally, | congratulate Jeff Holst, who
wus the inaugurdl winner of Resedrch
Austrdlia’s inaugural Discovery Award
for his research info the immune system.

Professor Mathew Vadas



Re-appointed Chdir in October 2008. Nominated by Michael
Spence,Vice Chuncellor of the University of Sydhey

Mr Egan is currently the Chancellor of Macqudarie University
und is a former Treusurer of NSW. During his 25-year
parliumentary career, Mr Egan held a humber of ministeridl
positions und still remuins the longest serving Treusurer of
NSW (1995-2005).

Appointed Governor in 2003

Mr Sumuha hus udvised business und government on legal
and strategic matters and risk management since 1984.

He hus represented clients in disputes, court proceedinys,
mediutions und regulutory investigations. He was at a
leuding firm, Mdllesons Stephen Jayues, from 1988 to 2007
where he was u partner from 1995 to 2007.

Appointed Governhor in 2007

Dr Anderson is the Director of Clinical Operdtions, Sydney
South West Area Hedlth Service. She is on the Stute Surgical
Tuskforce und u Bourd member of the Centre for Primary
Heulth Care und Equity, University of NSW and waus previously
the General Munayer of Liverpool Hospitul.

Appointed Governhor in 2001

Formerly the Member for Purramatta in the Federal House of
Representatives for 13 yeurs from 1977, Mr Brown held various
Ministeridl portfolios including Arts, Sports, Environment and
Territories. In 1986, he wus numed Australiun of the Yeur by
The Austrdlian hewspuper und wus the founding Chairman
of the Tourism Tusk Force (how the Tourism and Transport
Forum) and is the Founder and Patron of the Sport und
Tourism Youth Foundution.

Appointed Governor in 2004

Mr Davidson hus held executive positions in the banking
und finuncidl services industry for 15 years in the UK, US und
Austrdlia, He is currently Manuying Director of Auroru Funds
Management in Sydney. Prior to this, Mr Davidson was af
Salomon Smith Burhey in Sydney, where he spent eight yeurs
us co-heud of its hew product group, specidlising in equity
derivutives.

Appointed Goverhor in 2007

Mr Dixonh is the Chief Executive Officer und Muhuging Director
of Quintus, Prior to this, he was Chief Executive Desighate
(from November 2000), affer serving as Deputy Chief
Executive for two yeurs. Mr Dixon is u Director of Publishing
und Broudcusting Limited, Crown Limited (formerly Arteridl
Limited), Air Pucific Limited and a humber of controlled
entities of the Quintus Group. He is on the Governing Bourd of
the Internutionul Air Transport Association.

Appointed Governhor in 2006

Ms Gill is Executive Director of Royul Prince Alfred Hospitdl,
ohe of the largest tertiary referral hospituls in NSW. She hus
extensive experience in heulth having previously held the
position of Director of Nursing Operutions ut Royul Prince
Alfred Hospitul. She is a member of the Australiun Council of
Hedlthcure Stundards, the NSW Hedlth Department Clinical
Ethics Advisory Punel und the NSW Hedlth Depurtment
Sustuinuble Access Hedlth Priority Tuskforce. In addition, she
is un Associate Fellow of the Australian College of Hedlth
Service Executives.

Appointed Goverhor in 2007

Professor Horvauth is the Chief Medicul Officer for the
Australian Government. He is the principal medical adviser
to the Minister of Heulth und the Depurtment of Heulth
und Ageing ucross the full rahyge of professional health
issues, including heulth und medicul reseurch, public
hedlth, medicul workforce, qudlity of care, evidence-bused
medicine, biosecurity issues und un outcomes-focused
heulth system. Prior to his appointment us Chief Medicul
Officer in September of 2003, Professor Horvath was u
Professor of Renal Medicine at the University of Sydney
und a specidlist renal physician at the Royal Prince Alfred
Hospitul. He was awarded un Order of Austrdlia in Junuary
2001 for his services to medicine.

Appointed Governhor in 2006

Mr Kelly is non-executive Chuirmun of Tishman Speyer
Office Trust, Centrebet International Ltd, Colonial First

State Private Capital Ltd und u hon-executive Director of
severul hoh-listed compunies including FreshFood Australia
Holdinys Pty Ltd und Ousis Fuhd Manugement Ltd. He is
consultant to Freehills law firm, Inspector of the Independent
Commission Aguinst Corruption und hus been u Director
of the Medicul Reseurch und Compensution Foundation.
Mr Kelly has previously served us Managing Parther of the
Sydney/Brisbane/Canberra offices of Freehills and National
Chuirman of the firm.



Appointed Governor in 2006

Mr Luwrence is currently the Executive Creutive Director

of Australia’s largest advertising group, STW Group, having
worked in the udvertising industry for over 20 yeurs. His
clients include: The Commonwedulth Bank, Apple, Sony,
Mitsubishi, The Federul Government, Caudbury, Musterfoods,
St Georyge Bunk, Colgute, Americun Express, AAPT, FOXTEL,
The Austrdlian, the Sydney Morhing Herdld, Quntus und
many churities such us the Fred Hollows Foundadtion und the
Gurvun Institute. In 2007, Mr Lawrence waus hamed Australian
Marketer of the Yeur for his crafting of the Austrdlia Labor
Party’s successful Kevin07 federal election cumpuign.

Appointed Governhor in 2007

Associute Professor Phillips is currently the inauguradl
Colebutch Clinical Reseurch Fellow of the Cancer Council
Victoria and g medicul oncoloyist and researcher at

the Peter MucCullum Cuncer Centre. Her mujor ureus of
resedrch are breust cancer genetics and survivorship issues
in breust cuncer, particularly prevention of chemotherapy-
induced menopuuse und coyhitive dysfunction. She leauds
severdl internationul und national studies in these areus.

Appointed Governhor in 2007

Professor Robinson is Deun of the Faculty of Medicine,
University of Sydney und Head of the Cuncer Genetic
Laboratory ut the Kolling Institute. In 2003, he was awarded

the Ddiichi Prize by the Asia und Oceuniu Thyroid
Associution for this work oh the puthogenesis of thyroid
cuncer. Professor Robinson is the Fouhding Chairman of

Hoc Mudi, the Australia Viethum Medical Foundation, which
sponsors und supports medicul hursing, dllied heulth and
scientific exchunges between Australia and Vietham. He is
Fellow of the Australiun Institute of Compuny Directors.

Appointed Governor in 2007

Professor Vadus fruined in medicine ut the University of
Sydney und us u physician at the Royul Prince Alfred
Hospitul before completing u doctorate at the Walter und
Eliza Hall Institute in Melbourne. After postdoctoral work

ut Harvard, he returned to Australia and built  significant
resedrch enterprise in Adeluide. He was a chief initiutor
und inauguradl Director of the Huhson Centre for Cancer
Resedurch (how Hunson Institute). Professor Vadus hus

ulso contributed strongly to the Australiun biotechnology
sector, being involved in the establishment of two ASX

listed biotechnology compdnies. He served us Chair of the
Medicul Reseurch Advisory Committee of the Australiun
Cuancer Reseurch Foundation for five yeurs, stepping down
in 2007. He currently serves on the Bourd of Governors of
the SMILE Foundution und Arts & Heulth Foundution. His
resedrch embodies u multidisciplinary approach to discover
new Molecules or puthways that may uncover fundamental
phenomenu of nature und/or leud to hovel therupeutics.
Using techniyues of cell biology, molecular bioloyy,
biochemistry, bioinformutics aund genomics, he has primarily
focused on endothelidl und leucocyte bioloyy with specidl
emphusis on cytokines or yrowth factors and pathways of
cellular sighdlling.

In 2008, the Bourd of Goverhors underwent several chunyges:

The Honh Michuel Egun was re-appointed Chairmaun for another three year term.

Associute Professor Kelly-Anne Phillips, Mr Geoff Dixon and Ms Di Gill resighed.

The Centenary Institute extends sincere thanks to the outgoing Governors for their contribution to the Institute

throughout their appointments.



RESEARCH
PERSPECTIVE

The Centenary Institute is dedicated to helping all Australians live longer, healthier
lives. Our researchers work across a diverse spectrum of scientific investigation
focused in three areas - cancer, cardiovascular disease and infectious diseases.

With one in two men and one

in three women in Australia
diagnosed with cancer before
the age of 85, it is no surprise that
cancer is the biggest disease
concern of Australians.

While cancer survival rates have
certainly improved through
screening, early detection and
better treatment, there is still a long
way to go.

To overcome the immense
challenges presented by cancer,
the Centenary Institute is working
hard to answer four fundamental
research questions:

What causes cancer?
Why does cancer spread?
Why does cancer regress?

How can we improve cancer
freatment?

Cardiovascular disease accounts
for over a third of all deaths

in Australia. More than 45,000
Australians lose their lives to a form
of the disease each year.

Death rates have declined in the
past decade but more than three
million Australians are still affected
by cardiovascular disease
annually.

To reduce the impact of
cardiovascular disease on
Australian families, the Centenary
Institute is seeking answers to
crucial questions:

® What are the genetic causes of
heart disease?

® How do signals that
communicate between and
within cells go awry leading to
disease?

How does blood vessel
development proliferate
unnecessarily causing
cardiovascular disease?

Tuberculosis (TB) is a worldwide
pandemic - more than two billion
people are infected and 1.6
million die from the disease each
year.

Chronic liver damage affects up
to 20% of our population. It has
many causes including infections
(Hepatitis B and C). Liver cancer
is often caused by chronic

liver damage and is one of the
fastest growing cancers in our
community.

The Centenary Institute is hoping
to decrease the impact on
infectious diseases within the
community by answering these
questions:

® Why do latent TB infections
progress to active diseases?

How can we improve the
vaccines for tuberculosis?

How does liver damage cause
liver failure or liver cancer?

What properties in the liver
result in successful organ

tfransplantation?

www.centenary.org.au Annhudl Report 2008
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Professor Jennifer Gumble und Professor Muthew Vadus

The principle cell of the blood vessel

is the endothelidl cell (EC), which in

most vessels forms u confinuous lining,

reyuluting the pussuge of nutrients
and cells from the blood info the

tissues. In adults, blood vessels hormally
do nhot proliferate except during the
female reproductive cycle. However,

in putholoygies such us solid fumour

growth and cardiovascular diseuses,
unconftrolled blood vessel yrowth and
dysfunctional endotheliul cells are u

hdllmurk of these diseuses.

The Vascular Biology Group is
focused on unhderstunding how
mauture endothelidl cells form from
their progenitor cells, the sighuls
that operate to induce hew blood

Annhuaul Report 2008

vessel formation und ultimately what
chunges tuke pluce in the vessels upon
ugeing und in diseuse.

Endotheliul progenitor cells (EPC)
contribute to vascular repuir und
dre proposed us u source of cells
to revuscularise grufts. EPCs cun

be isoluted from the bone marrow,

the vascular wall and from the
peripherdl circulation. However,
what defines euch of these EPC
populdations, whether they are
involved in distinct functions und
what regulates their differentiation
to muture functionul endothelidl
cells is not understood.

The lipid kinuse, sphingosine
kinuse-1 (SphK-1) is essentidl

for the survival of mature EC

und the function is mediuted
through both an intracellular

und extracellular action of its
biologicdlly auctive metubolite
sphingosine 1-phosphute, Recently
we have shown that SphK-1 is

also u key regulutor of the rate of
differentiution of EPC to muture
EC. We propose that regulation of
the level of SphK-1 activity may be
a useful tool in the production of
mature, functionul EC. Further work
is directed to understunding the
mechunism whereby SphK controls
the differentiution process.



The goudl is to be uble to munipulate the vascular system ds an avenue to diseuse control since inappropriate growth or
function of this system is a central feuture of most diseuses. For exumple, the curdiovascular complications of diabetes
cun be partidlly explained through the fdilure of endothelicl progenitor cells to mature and migrate to dumaged sites.

Changes in the hormal impermedble hature of blood vessels is an underlying fedature of inflummatory disedses, heart
attacks, sfroke and other forms of infarcts and septic shock, and hew blood vessel formation is an essential feature of

solid fumour growth.

Blood vessels age

One of the critical feutures of

ageind is the increused incidence of
curdiovascular diseuse und cancer.
Indeed uge is the most sighificunt risk in
curdiovuscular diseuse development.
We have discovered u genhe sehex
(Latin for old age or old man) thut
cuuses endothelidl cells to uye
unhdergoinyg a process knownh ds
sehescence.

Expression of senex is essential for EC
survival, thus suggesting that senhex

is u myjor fulcrum for dictuting EC
function. We have started d program of
resedrch to characterise how this gene
is induced (for example, by oxidutive
stress), how it effects cellular functions
(for example on vascular permedability)
und the mechaunism underlying its
regulation.

Role of senescence in tumour
growth

Senex is ulso expressed in epithelidl
cells and when over-expressed induces
senescence similar fo that seen in EC.
However, senex does hot uppedur to be
essentidl for epitheliul cell survival und
the mechunism of reguldtion displays
differences to that seen for EC.

Dr Matthew Grimshaw has initiated
work to delineute the role of senex

in breust development und in breast
cancer progression.

Angiogenic
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Blood vessel formation

Angiogenesis is U process of
endothelidl cell re-orgunisation and
differentiation. miRNAs ure endoygenous
non-coding RNAs which dre expressed
us lonhy hdirpin-forming precursor RNAs
that are further processed to 21-23
nucleotide RNA molecules. miRNAs
regulute gyene silencing yenerdlly by
post-transcriptional mechanisms.

MIRNAs ure involved in developmentdl
timing, apoptosis, metabolism aund

cell differentiation. Recently, abnormal
putterns of MIRNA expression have
been found in diseuse states, including
cuncer. We have identified a group

of MiRNAs which are regulated

during blood vessel formution und
which control two different but mujor
sighdlling puthways known to be
essential for endothelial cell function.

Further work is directed to
understunding the impuct of these
specific mIRNAs in hormul und tumour
ussociuted unygiogenesis, particularly in
progression from chronic liver cirrhosis
to heputocellular carcinomus.

Tumour that can grow
and spread

Differentiation of Endothelial
Progenitor Cells (EPC)

Since the maturation of EPCs to EC
is o myujor differentiation process we
predict that miRNAs will also serve
centrdl regyulutory roles. We have
initiuted u project to identify the
suite of MIRNAs which control EPC
differentiation und to determine
whether these are common to

the differentiation of EC from the
three classes of EPC (bonhe marrow,
peripherdl blood und vascular wall).



The T Cell Biology Group dims to
understund how different purts of the
immune system — CD4 T cells, dendritic
cells und regulutory T cells - come
toyether to determine whether an
immune response will be beneficial or
detrimental.

Beneficiul responses include defence
aguinst infection, particularly after
vaccination, and lony term control of

cuncer. Detrimentdl responses leud

to the chronic inflummation present

in curdiovuscular und inflummatory
bowel diseuse, asthmu, type 1
diubetes, rheumatoid arthritis and
multiple sclerosis. These inflummatory
diseuses are on the increuse, und dre
believed to be due fo lifestyle changes
that have made the environment too
“hyygienic” to dllow the immune system
to function hormally.

We dare resedurching how interactions
between the environment and the
immune system cun uffect immune
function. By compuring our results in
mouse models and human studies, we
hope to identify the environmental
factors thut interfere with normal
immune function und leud to
inflummatory diseuse. We ure dlso
resedrching methods to enhunce long-
term immune control of cauncer.

Dr Elenu Shlovskaya and Professor Barbaru Fazekus de St Groth

Annhuaul Report 2008



Setting up puncredtic islet grafting
in a transgenic mouse model

and showiny that hdive major
histocompdutibility complex (MHC)

Il dllo-reuctive T cells cannot reject
MHC mismatched islet grafts without
ussistance from pre-primed cross-
reactive T cells.

Showinyg that regulatory T cell
fluctudtions in putients undergoing
chemotherapy for cancer are
sighificantly reduced by co-
administration of microtubule
inhibitors such us tuxanes und
vinorelbine.

Publishing our findings on how
subsets of epidermul und dermal
dendritic cells migrate in response
to adjuvant und showing that
epidermal Langerhuns cells und
dermual dendritic cells induce
different responses in the CD4 T cell
compurtment.

Usinyg interleukin (IL) 2/unti-IL2
complexes 1o support expunsion

of functionul regulutory T cells in
the spleen of imMmunodeficient
recipients, leading to a reduction

in expression of costimulatory
molecules by splenic dendritic cells.

Detrimentdl immune responses
dare u myjor hedlth problem

in both the developed und
developinhy world, und dure
predicted to increuse us world
standards of living rise. Our
research hus the potential to
arrest this increuse by identifying
and re-estublishing the
environmental factors required for
normal immune function.

In cuncer, our dim is to enhunce
the ubility of the imMmune system
to control tumour growth and
spreud. Together with advances
in cancer druys, our resedrch
has the potentidl to sighificantly
reduce the deuth rate from
cancer.

Human regulatory T cells

Followihy our lundmark identification
of CD127 us u key murker to

distinguish between humun activated
versus regulatory T cells (Jourhal of
Experimental Medicine 2006 vol 203
pR1693-1700 und 1701-11, toyether
cited over 500 times since publicution),
we dre how using this method to study
humun regulatory T cells in o humber
of conditions.

This yeur we completed a study of
putients undergoing chemotherapy for
cuncer ut the Sydney Cuncer Centre.
In contrust to previous studies of

eurly respohses to chemotherapy, we
showed thut regulatory T cells are hot
selectively reduced over the course of
multiple chemotherupy cycles.

In association with collaborators at
Nepeun Hospital, we huve been
defining the immune changes
ussociuted with preghuncy und have
shown that the balance between
regulutory T cells und pro-inflummatory
T helper 17 cells is disturbed in pre-
eclumpsiu, the most common serious
complicution in pregnancy.

We have recently collaborated

with the Sydney Childhood Asthmu
Prevention Study to meusure regulatory
T cells in blood sumples from a cohort
of 180 eight-yeur-olds und to correlute
our findings with clinical markers of
dllergic diseuse.

Dendritic cell function in mouse
models

The interaction between dendritic
cells and CD4 T cells is fundamental

in sefting the course of the immune
respohnse. We dre using mouse models
to identify the functions of individual
subtypes of dendritic cells, using the
in vivo response of T cell receptor
fransgenic T cells us u reudout. To
dute we have shown that epidermail
Langerhuns cells cunnot support the
generation of effector and memory
CDA4T cells. This finding is important for
understunding how dendritic cells ut
epithelidl surfuces muintuin tolerance
to commensul orgunisms that pose no
thredat to the aunimail.

We have previously shown that
dendritic cells over-express
costimulatory molecules in
immunodeficient unimails. To test
whether the absence of regulatory T
cells is specificully responsible for this
phenotype, we ure trunsferring purified
regulatory T cells into immunodeficient
mice, together with a source of

IL2 to support their proliferation

and function. Our preliminary datu
indicate that regulatory T cells, but hot
cohventiondl T cells, ure uble o reduce
costimulatory molecule expression to
normal levels.

We have dlso defined how T cells

und dendritic cells interact to cuuse
rejection of foreignh grufts. Building on
previous work showiny that rejection
of fully mismutched skin grufts is
initiated within the gruft itself and is not
dependent on migration of dendritic
cells from the graft to the host draining
lymph hode, we have how shown that
rejection of puncredtic islet grufts dlso
beyins when cross-reuctive primed

T cells enter directly into the yruft,
liberating gruft-derived antigen that
recruits hdive T cells in the draining
node, independent of dendritic cell
migration.

In our usthmu Model, we ure defining
how regulatory T cells control the
dllergic response. We are currently
testing whether regulutory T cell
uctivation in vitro will enhance their
ability to suppress lung inflummation in
sensitised Mice.



The Structural Biology program is
focused on structural studies of
membrune proteins involved in cellular
respiration und fransport, Of particular
inferest are transporters involved in
cellular druy extrusion, the proteins
that ‘pump’ drugs out from the cell
and therefore reduce the efficiency of

cuncer chemotherapy und anftibiofics.

We hope to increuse our
understandinyg of these processes by
obtuininyg structural information of
these multi-drug fransporters, to puve
the way for therapeutic design.

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

The Structural Biology Group
solved the 3D structure of u large
membraune protein complex
involved in cellular respiration,
providing molecular insight to
generation of u proton gradient
across bacterial and mitochondridl
membranes, which is subsequently
used to yenerute cellular energy
currency in the form of udenosine
triphosphute (ATP).

We obtuined structural information
oh yuinone inhibitor-enzyme
complexes, which enubles us to
understund the generation of
reuctive oxyygen species (cuusing
cellular dumuye und cuncer).

We determined the structure of the
G protein domuin (GTPuse) of u
bucteriul metal tfransporter critical
for virulence in muny puthoyenic
organisms. This provided information
oh G protein coupled membrane
processes in general, aund the
tfransport mechaunism of this protein.

The globul effort in structural
bioclogy of membrune proteins will
provide information in regurds to
the mechunism und architecture
of medicully importunt proteins.

The long-term dim is to provide
high-resolution structures that
will facilitate structure-bused
drug discovery, enubling us to
move awuy from a frial und
error process of druy discovery
and design to u scendrio where
from the structure we cun
design u ‘perfect’ druy. This
would potentidlly provide drugs
that specifically fit its targets,
leuding to fewer side-effects. In
addition, structure-based druy
design would lead to cheuper
druygs, aund shorten the time from
reseurch to putient.



Dr Mika Jormakka and Dr Megan Maher

The Structural Biology program ut
Centenary is focused on eluciduting
3D structures of membrune proteins
involved in fundamental cellular
processes by x-ray crystallography.
Membrane proteins constitute roughly
a third of the genes in genomes

and perform a plethora of essentidl
cellular functions. Their importance is
reflected in the fact they represent
50-70 per cent of dll pharmaucoloyicul
therapeutic targets.

Structural biology, and the use of x-ray
crystdllography, provides u precise
und detuiled model of how u protein
is folded in spuce. This enubles us to
understund the mechunism by which
u protein functions, und dlso provides
u route to structure bused druy
discovery. Of purticular interest to us
are structural studies of membrane
proteins relevant to humun diseuse
and disorders, such as drug extrusion
and respiratory disorders.

Membrane fransporters are involved
in cellular influx and efflux of nutrients,
ions and druys. As such, they fill an
essentidl niche in cellulur homeostusis

and dre, in Many cuses, implicuted
in bacteridl virulence, us well us druy
extrusion, with important implications
for cancer und unti-microbidl druy
resistance. Our studies ure focused
oh multi-druy traunsporters belonging
to the novel ‘multi-drug and toxin
extrusion’ (MATE) family.

Signal fransduction ut the cellular level
refers to the movement of signals from
outside the cell to inside. Many diseuse
processes such us diabetes, heurt
diseuse, autoimmunity und cauncer

arise from defects in signal fransduction
puthways, further highlighting the critical
importunce of signul frunsduction to
biology us well us medicine.

Cenftral in human sighal transduction is
G-protein coupled receptors (GPCR).
These ure receptors loculised in the
membrane, sensing external stimuli,
which dre then translated to a cellular
response. Of particular interest to

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

Respiratory enzymes have their main
function in generating u proton motive

force (PMF) ucross the membrane.

The PMF hus a pH and un electrical
component, which is utilised by other
membrune processes, such us ATP
synhthase, membrane transport, and
signdlling. The aerobic respiratory chain
is composed of four lurge multi-subunit
membrane proteins, Complex I-1V,

of which II-IV have been structurally
determined.

In addition to uerobic respiration,
mauny bucteria ure uble to induce
‘dlifernutive’ respiratory puthways
using terminul electron ucceptors
other thun moleculur oxygen, such

as hifrate, sulphur und iron. This
enubles human puthogens, including
enterohaemorrhagic E. coli und
Pseudomohus ueruginosu, to respire in
anoxic environments, such as gut und
mucus.

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

to obtuin detdiled information of

the redox reactions taking place,
understunding proton translocution
processes, und to ucyuire detailed
structurdl information of quinohe redox
reactions, which are ubiguitous for life.
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Signal transduction is a meuns for cells
to perceive und correctly respond to
their microenvironment. It is a complex
system of communicution that
governs busic cellular activities and
coordinutes cell uctions enubling our
bodies to fuhction properly.

The process of signal frunsduction often
involves multiple ordered sequences of

biochemicdal reactions and forms the
communicution hetworks inside the
cell. Research in the Signal Transduction
forogram uims to understund how cells
utilise specific proteins und lipids us
uhiyue lunguuyges to communicute
between und/or within cells und

how the communication is jammed,
leudiny to diseuses such us cancer
and diubetes. By uhderstandinyg the

molecular busis of diseuses, we seek to
develop hew therupeutic strategies for
prevention und freatment of diseuses
that account for more than a third of
dll deuths in Australia,

Dr Eileen McGowauh unhd Associdate Professor Pu Xiu
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Breust cancer remuins ohe of the
most common cuuses of cuncer-
related dedth in Australiun women.
The onset of druy resistunce is

u Mmyjor obstacle for successful
freatment of this mulighant diseuse.
However, the bioloyicul busis for the
resistunce is still poorly understood.

In 2008, we completed u Nutionul
Hedlth and Medicul Resedrch
Council-funded project desighed
to exumine the role of sphingosine
kinase (SphK) in druy resistance.
We found that breust cancer
cells that have high levels of this
protein had u poor response to
the anti-cancer druyg tumoxifen.
Remarkubly, inhibition of this
enhzyme dramuticully restored the
druy sensitivity leading to cuncer
cell deduth. Our work sugyests
that inhibition of SphK may offer
u hew strateyy to overcome
druy resistunce und improve

the outcomes of breust cuncer
treatment.

Due to the current und growiny
frends of obesity and type 2
diubetes throughout the community,
insulin resistunce represents u key
metubolic determinant underlying
the development of cardiovascular
diseuses, such us heart attack and
stroke.

In 2008, we initiuted u hew project
seeking to identify the molecular
mechanisms underlying insulin
resistance in blood vessel walls. We
aim to specificully examine the cell
sighal communicutions under insulin
resistant status, und find new ways
to prevent und treut curdiovuscular
diseuses.

We dim to understand how biologicul
signuls communicute between und
within cells, and how they go awry
leuding to the development of human
diseuses, including cuncer, diubetes
and cardiovascular diseuse. With a
strony research background in the
areu of lipid signalling, especidlly
sphingolipids, this luboratory continues
to play u leuding role in defining the
signdlling mechunisms of sphingolipids
und investigating their implicuations in
these mujor diseuses.

Our current research projects include:

Since our first report demonstrating
a tumourigenic effect of SphK, its
study hus been of greuter inferest in
cuncer resedrch. A growing body of
evidence suygyests that SphK plays
a crificdl role in the development
of various humun cuncers, such us
breast, lung and prostate. We have
recently found that SphK is able

to promote cell growth in breast
cuncer, helping the cells escape
from dedth dfter freatment with
anti-cancer druygs. We how seek to
further understand the mechanisms
of how cuncer cells use SphK for
communhicution to escupe deuth
und whether blocking this signalling
puthway could induce killing of
cuncer cells.

Atherosclerotic curdiovuscular
diseuses including diubetic
complications ure how recoynised
as inflammatory diseuses. This
recoyhition highlights a critical
role for the endothelium which
normailly forms a hon-thrombogenic
surfuce und selective permeubility
barrier for the maintenunce of
normal homeostusis, in particular,
the so-cdalled unti-inflammatory
phenotype of the vessel wdll. In

various diseuse stutes (e.y. diubetes),
multiple or individudl risk fuctors
dumage this phenotype resulting in
dramatic changes in the functional
characteristics of the endothelium,
rendering it adhesive und influmed.
We have found that this process

of dumuge is mediuted by the

SphK signdlling pathway. We dre
investiguting how SphK mediates
vuscular inflummation, especidlly
under obese, insulin resistunt

und diubetic puthologies. At the
completion of this project, we hope
to provide u potentidl druy target for
intervention to halt or slow down the
progression of obesity or diubetes-
ussociuted curdiovauscular diseuses.

Diubetes is how u serious ylobul
hedalth problem. Currently, more
than one million Australians suffer
from diubetes und this humber

is expected to double by 2015.
Dysfunction or destruction of
funcreutic betu-cells caused

by dgpoptosis, programmed cell
deuth (cell suicide),is a common
puthoyenic factor for both type

1 und type 2 diubetes. Thus,
attempting o protect beta-

cells aguinst deuth und rescue
their insulin secretory function is
emerying us u strateyy for the
maunugement of diubetes. We dim
to exumine how puncredtic beta-
cells communicute for their survival
especidlly under cellular stress,
such us high levels of blood sugar.
We dlso seek to understund the
interrelationship between moleculur
mechanisms underlying defects

in beta-cell survival and insulin
secretion. This study will hot only
revedl u hovel signdlling puthway in
the regulution of betu-cell function
and survivdl, but may dlso provide
U new druy turget for freatment of
diubetes.

Currently most therapeutics, especidilly for cancer, are often restricted by either serious side effects or development of

resistance to the drugs.

More recently, a new cluss of more effective drugs have emerged that target key sites of cellular communication
networks, hamely signal transduction inhibitors. Such druygs huve exhibited potent efficiency in treatment of cuncer

without damauges on hormal cells.

Our recent work hus uncovered a new protein, sphingosine kindse, that plays a pivotal role in cell sighal fransduction
and contributes to the development of cancer. We dim to identify whether this protein could serve us un idedl druy
target for novel sighal fransduction inhibitors on the treatment of cancer. This translational research work from basic
science to druy development will help to provide u more effective und sufe way for cuncer tfreatment und prevention.



A humber of mujor obstucles exist
toward controlling TB. The current
vaccine Bacille Calmette-Guerin
(BCG), developed ulmost 90 years ugo,
is ineffective and does hot control the
spread of the diseuse.

Another chdllenge is the rapid
emergence of M. tuberculosis strains
resistant to many of the untibiotics
used to treut TB. Alurmingly some strains
are resistunt to dll known treutments.

The Mycobucterial Group dims to
contribute to the control of TB through
the development of more effective
vaccines und the identification of
possible turgets for new druys ugainst
M. tuberculosis infection.

In addition, us infection with M.
tuberculosis has such profound effects
oh the host, we hope to discover hew
informution about how the immune
system responds to infection in general.
This will be relevant to the control of
many different infections of humans.

The Mycobucteridl Group hud many
highlights throughout 2008, including:

The initiation of the TB component of
the Infection and Immunity Genetic
Consortium with the screening

of genetically modified mice for
resistance to M. fuberculosis und the
estublishment of ohe hew line of
susceptible mice.

The discovery that IBCG expressing
the cytokine granulocyte-
macrophuge colony-stimulating
factor (GM-CSF) is much more
protective ugdinst pulmonary 1B
when given infranasdlly rather than
subcutuneously. This waus ussociuted
with < sustuined increuse in T cell
respohnses. We ure collaborating on
the development of u vaccine bused
onh this principle for use in humans.



We expunded our studies onh u
speciul group of T cells secreting
the cytokine, IL 17, which ure
induced by BCG immunisution of
mice lacking the cytokine IL12 or
interferon-yammu, and showed
these could protect augainst TB
infection.

Anthohy Rydun und Johuthan
Numbiar found that the BCG
vaccine can induce CD8T cells
which are protective aguainst TB, but
BCG is less efficient than hatural

M. tuberculosis infection becuuse
less antigen is delivered by BCG to
the draining lymph nodes.

In a hew colluboration with Professor
D Cook und Dr A Dinoram, University
of Sydney, we have found thut u

cell wall component of virulent

M. tuberculosis cun regulute
electrolyte und fluid transport across
respiratory epithelial cells. Juson Hun
received the University Meddal in
Physiology for these studies.

Anthony Ryan and Teresa Wozniak
completed PhDs in Immunology
and Sultan Muhmuda was awarded
MSc (Med) for her work on the
MPT83 lipoprotein.

Frank Kao hus constructed a new
virdl vaccine und cytokine udjuvant
to test for their protective effects
ayuinst tuberculosis. Frank received
the GluxoSmithKline uwurd for a
postgraduaute student to support his
studies in 2009.

Dr Jumie Triccus und Professor
Britton received Nationul Hedlth
and Medical Research Council
(NHMRC) funding to continue their
work on memory T cell respohses to
new unti-tuberculosis vaccines.

Professor Britton visited the National
Tuberculosis Control Program in
Hunoi, Viethum, to purticipate in an
Internationul Workshop to review
the Nutionul Prevalence Survey

of Tuberculosis in Vietham, and to
establish un ohyoiny colluborutive
resedrch program with the Nationadl
Tuberculosis Program of Vietham.

Professor Britton wus invited to
speuk ubout the work of the
Mycobuacterial Program at four
internutional meetingys.

Eight million hew cuses of tuberculosis are diughosed euch year. The ultimate
goul of our reseurch is o eliminate TB us u human diseuse.

With the emergence of hew drug resistant strains and the increused spreud
of HIV, we need both a more protective vaccine and hew therapies to vid
erudicution of existing infections.

Our reseurch is directed at understanding the inflammatory respohse
generated fo TB infection, the cytokines that direct this response and the genes
that are essential to control this infection. Understanding how the inflummatory
response to TB infection is yenerated and muintuined will hopefully lead to hew
therapies fo modulate treatment against TB infection and potentidilly agdinst
other inflummatory diseuses such s arthritis und Crohns diseuse.

A large number of tuberculosis cuses result from “reactivation” of the
bacterium from u “*dormant” stute, usudlly when the individudl’s immune
system, for some redason, is supfpressed.

We nheed to develop a more effective vaccine to protect uninfected
individuadls but dlso hew, effective and afforduble druys to kill the bacteria in
its dormunt phuse before it cun reuctivate.

A knowledyge gup exists in our understanding of the set of genes required
by the bacterium to not only infect un individual but dlso to persist,
usymptomatically, for decaudes. Our reseurch is uiming to close this gup
and provide the informution reyuired to develop new vaccines und hew
effective drugs.

Our muin focus is to understand how
the host responds to infection with
Mycobucterium tuberculosis, the
most successful chronic bacteridl
infection of humuns und how to mauke
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 proteins
from M. tuberculosis und M. leprae.

In addition, we are studying how
Mycobducterium leprae, the cause

of leprosy in humauns, changes cellular
genhe expression in Schwann cells,

the host cell which couts peripheradl
nerves. Leprosy is one of the most
common cuuses of peripherdl nerve
dumuge.



Our ownh imMmune response to TB diseuse cuuses dumaging
inflummation in the lunys. Understunding how this process is
reguluted is essentiul for the development of hew therupies
to freut the infection and moderate inflummation. Our group
is examining the factors thut control protective immunity to
TB und genetic uspects that influence this response.

We dre working to uncover new genes that regulate
resistance or susceptibility fo TB infection and determine
how these genes regulate these processes. We are dlso
working to unhderstand the chemicul messengers (culled
cytokines) that are importunt in controlling inflummation.
We are determining the puttern of cytokine expression
and how this controls subsequent inflummation. We hope
that by expressing defined cytokines that we can increuse
resistance to TB infection.

We established the TB screen for the Infection und
ImMmunity Genetic Consortium by screening 85 pediyrees
of N-ethyl-N-nhitfrosoureu-modified mice, identifying eight
pedigrees with chunges in susceptibility to TB, mauny of
which we dre pursuing, und breeding one line of highly
susceptible mice for genetic mapping.

As u puart of our lonygstunding colluboration with the
National Hansen'’s Disedse program at Baton Rouge, USA,
we have proven that the cytokines Lymphotoxin-oe and
tumour necrosis factor (TNF) have essential but distinct roles
in the cellular control of experimentdl leprosy infection.

Dr Saunders und Professor Britton received NHMRC
funding to continue their work on the role of TNF in
controlling TB infection.

Our group is investigating the cellular and genetic factors
that regulute host protective immunity to TB infection.

Mdacrophuages are the primary cell in which TB infection
resides. These are dlso the cells responsible for killing the
bucteriu. We dre using u humber of gene deficient mice to
exumine the role of the macrophage in control of TB infection.
We ure doing this by over-expressing mucrophuge effector
molecules to try fo enhance their killing cupubilities. Further,
we ure using mucrophuges with specific genes deleted

to determine the function of these genes in resistance to

TB infection. It is hoped that this research may lead to the
discovery of dlternutive therapies to treat TB infection.

At a genetic level, we dre identifying host genes thut
influence resistunce und susceptibility to TB. We are
screeniny mutunt mice for hovel genes that control
immunity to TB us part of a Wellcome Trust-funded project
with colluborators at Australian National University (ANU)
in Cunberra, Oxford and Puaris. It is hoped that this exciting
project will uncover hew factors that regulate resistance
and susceptibility to TB.

Ultimately we hope o prevent the spread of TB through
vaccinution und to improve the outcome for those dlreudy
infected.

To uchieve these two gouls we must first understand the
microbe und how it cuuses diseuse. This is why reseurch
within the group is uimed dt identifying the genetic
repertoire possessed by the bucterium, which is essential
for its replication within the host und causution of diseuse.
Additionadlly, we are concerned how the bacterium is uble
to survive within the host for the life of the host, usudily
without causing uny symptoms at dill,

With this information we will be better placed to make
informed decisions regurding druy development to treut
both acute und chronic infections. Furthermore, knowing
what pathways dare essential o the bacterium may dlso
provide hew vaccine cundidates.

Importantly, an M. fuberculosis mutant library has been
estublished, comprising of thousunds of individudl, single
gene mutants. This library is a fantastic resource and u
prerequisite for projects of genetic discovery.

We have defined the different enzyme functions of
members of the M. fuberculosis cutinase-like protein
(Clp) fumily, and identified the active site of one of these
enzymes which is shared with M. leprae. Further, we have
constructed fusion proteins with some Clp proteins and
discovered thut they ure protective uguinst TB infection.

On the personnel front the group was strengthened by
the addition of another PhD student, u further Reseurch
Assistaunt and an international Research Officer.

Our focus is to investigute processes of puthogenesis with
the outcome being improved vaccines und freatments for
tuberculosis. We dre seurchinyg for und identifying potential
vaccine cundidute proteins of M. fuberculosis. With these
newly identified candidute vaccine components we dare
investigating novel ways to deliver them to the host.

Another active reseurch project includes the churacterisution
of u fumily of M. tuberculosis enzymes which are secreted
from the bucterium. At leust one of these proteins is believed
to be essentidl to the survival of the organism.

In addition to our vaccine work we dre committed to
understunding the disedse process, from a bacteridl
prospective. We endeavour to identify the gene set reyuired
to: 1. Colonise the luny, 2. Spread to distunt orguns, and 3.
Estublish d life-long chronic infection. Reseurch stuff and
students are uctively pursuing proyrams in euch of these
broud topic dreus.
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New tissue growth and tissue
replacement involves controlled

cell division und proliferation. As un
essentidal part of cell division, DNA
inside the nucleus hus to be replicuted
perfectly. This is becuuse huclear
DNA encodes information essential
for cell function. However, gehes in
the DNA dre continuously dumuged
by irraudiation, chemiculs und even
replication mistakes.

The DNA Repuir Group dims to
understund how the muny puthways
avdiluble to cells to carry out

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

We dlso hope to identify the steps in
untibody hypermutation (U process
of DNA dumuge uniyue to white
blood "B” cells) that are most prone
to cuusing “bystunder” dumuye of
cuncer-causing genes.

Dr Chris Jolly and PhD scholur George Sharbeen

We developed u new “fust-tfrack”
experimentul model that allows us
to silence or otherwise munipulute
DNA repuir puthways in hormal
proliferating cells in vivo. This model
reduces experimental time from
yeurs to u few months.

We were invited by the world-
leading Journhdl of Experimental
Medicihe to write u review on the
relationship between antibody
mutation and cancer.

The DNA Repuir Group use the
mutation of untibody yenes in B
cells (white blood cells that secrete
antibodies) us u physioloygicully-
relevant model of DNA dumuge.
Antibody gene mutation is u natural
process of extremely uccelerated

Comprehension of DNA repuir
puathways will underpin < full
understunding of the causes of
cuncer, becuuse dumuge to DNA
conftributes fo most cancers. In
the future it may be possible to
prevent early stage cancers from
progressing by identifying the DNA
repuir defect that has initiated the
cuncer in the first place.

genhe mutution (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 untibody
hypermutation machinery targets

the wronyg genes (referred to us
“bystander” genes) und causes
cuncer. In fact, mutation of bystunder
ygenes by the untibody hypermutation
machinery is implicated in the majority
of udult B cell lymphomus und
leukaemias.
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Understanding the busic biology of
heart muscle function und defining
new wuays to treut heart muscle
disorders may leud to significant
therapeutic benefits for cardiovascular
disorders such us cardiomyoputhies,
heurt rhythm disorders und coronary
artery diseuse.

Integration of molecular bioloyy,
ygenetic technoloyies und clinical
medicine will ultimately reduce human
heuart diseuses und prolony life. We
hope through our research to redlise
these godils in the coming years.

A mdjor breukthrough in
understanding the role of multiple
gene faults in putients with
curdiomyoputhy und heurt fdilure
was mude. A hovel animal model of
diseuse waus estublished and insights
info how hedart fuilure develops
were guined. This resedrch was
published in the highest ranking
curdiovuscular journal in the world,
Circuldation.

A Nutiohul Genetic Heart Diseuse
Registry in Australia was established



in 2008. This is truly a world first,

and will enable families from
around Australia to be enrolled

in this registry. The reyistry will be
invaluable in understunding the
prevalence of yenetic heart
diseuses in our community,
improving putient education, and
will facilitate research studies to be
conhducted in key putient groups.

Expunsion of our resedrch both

intfo remote dreus, such us our
resedrch into inherited heurt disease
in an Indigenous population in
Kemipsey NSW, us well us initial links
to understundinyg the clinical and
ygenetic busis of sudden deuth in
South Eust Asia, specificdlly in Hanoi,
Viethum.

The Agnes Ginges Centre for Molecular
Curdioloyy is focused oh the
franslation of busic luboratory reseurch
to improvements in the diagnhosis

and freatment of patients with heart
diseuse. While there are severdl lines

of infegruted research within the
program, the unifying focus is the study
of curdiovuscular disorders which

are cuused by underlying yenetic
ubnormulities.

There are now over 40 cardiovascular
diseuses which have been identified to
be directly caused by primary genetic
ubnormuilities. Despite the esculation in
our knowledye of the genetic causes
of curdiuc diseuse, little is known ubout
the molecular steps which determine
how a defect in the DNA leuds to the
clinicul diseuse we see in putients.

Furthermore, studies have shown
marked varidbility in the degree of
clinicul expression of the ubnormail
gene. There ure muny exumples of
uffected individuals within the ohe
family, who are carrying the sume gyene
(DNA) defect, having vustly different
clinical features and outcomes. This
sugygests modifyiny factors, both
environmentul (e.g. exercise, diet) und
secondury genetic influences, play

uh importunt role in modifying the
clinicul phenotype in genetic cardiac
disorders.

The dims of the reseurch proyram are
to identify new gene abnormuailities

in putients with heart diseuse, to
understund the molecular busis of
how these gene mutations leud

Normal heart
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to diseuse and to investigute how
these puthoyenic mechanisms ure
influenced by modifying factors.
These dims ure beinyg uddressed in un
infegrated resedrch program utilising
three concurrent sets of studies; in
isoluted cells, in geneticully-modified
mice, and in humans with inherited
curdiovascular disorders uttending the
Genetic Heart Diseuse Clinic ut Roydl
Prince Alfred Hospital.

A humber of diseuses ure beiny
studied, ranginy from structural heart
disorders such as curdiomyojputhies
to primary urrhythmogyenic diseuses
such as lohyg QT syndrome. A specific
darea of study is in sudden curdiuc
dedath, particularly in the young. These
studies include novel genhe discovery,
genetic diagnhosis, understunding
diseuse puthoygenesis and initiation
of preventdtive strateyies to reduce
sudden deuth in our community.

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

Left ventricle

Hypertrophic cardiomyopathy

Enlargement of the
heart muscle

Hypertrophic caurdiomyoputhy is
churucterised by marked thickening
of the heart muscle und occurs in
upproximutely one in 500 people,
making it the most common ygenetic
heart disorder known. Our resedrch
program hus seen und collected
clinical information and DNA in over
400 hypertrophic cardiomyoputhy
families to enuble genetic studies to
be performed. To complement the
studies in humans, our luboratory

has developed g humber of uniyue
transgenic models of hypertrophic
curdiomyoputhy, us well us cell culture
models to evaluate the cellular effects
of specific gene mutdtions. These
models will likely provide the keys to
unlock the mysteries of yenetic heart
diseuses und their complicutions,
including heart fuilure and sudden
deuth.

Over the next five yeurs, our resedrch will lead to improved diaghosis of
putients with genetic heart diseuse. Since diagnoses will be bused on
detection of ubnormul genes, this can be done eurlier in life, providing
u greuter therapeutic window for initiation of freutment and prevention

strateyies.

Our work will dlso be used to identify those people in our community at u
higher risk of developing complications of heart diseuse, such us heart fdilure
and sudden deuth, thereby enubling more targeted, persondlised therapy.
The studies beiny performed will dlso fucilitute our understaunding of the
moleculur steps which account for how diseduse develops (outhogenesis),
thereby potentidlly identifying new targets for pharmucoloygicul therapy.



Dr Lois Cavunhugh, Dr Nikolus Hadss aund Professor Wolfgauhy Wehinger

The principle approuch of the Immune
Imaging progrum is the use of u
stute-of-the-art imaging techniyue
culled multi-photon microscopy. This
tfechnoloyy dllows for visudlisation

of fluorescently-tugyed cells und
molecules within the context of
living tissues. We can now study the
dynamics of cell movements and
interactions at d level of resolution
that has hot been reuched before.
Using this upprouch, the laboratory is
investigating fundamental questions
reluted to skin and pulmonary
infections us well us cutuneous
tfumours.

Annuudl Report 2008

One interest is the visudlisation of white
blood cell (leukocyte) behuviour
within living tissues. Leukocytes are
responsible for the recoynition und
destruction of invading microbes, such
us viruses, bucteriu und purusites,

as well us fumour cells. Multi-photon
microscopy enables us to study

how microbes und tumour cells aure
detected und destroyed by leukocytes
in redl time in the context of intfuct
fissues.

A second inferest relates to the
puthogenesis of melunoma, the most
ayyressive und often therapy-resistant

form of skin cancer with a puarticularly
high incidence in Austradlia. The
resistance of metustutic melanoma
to conventionul chemotherapy may
be expluined by the existence of u
recently discovered multi-drug resistant
population of cells, culled melunomu
stem cells (MSC). Our dim is to use
multi-photon microscopy in order

to characterise the biology of MSC
both ih three-dimensional melanomu
models in vitro us well us in mouse
models in vivo.



We have visudlised, for the first time,
how dn innate imMmune cell subset
responds to uh encounter with a
puthogen in redl time in the context
of intact tissues in vivo. This study
demonstrates that migratory skin
dendritic cells act as rapid sensors
of Leishmunia parasites through the
eluboration of highly motile cellular
processes cupuble of tracking und
capturing parusites (Ng et al., PLoS
Path,2008).

We have defined u nhovel
immunoloyic checkpoint in the anti-
fumour imMmune responses. Thus, we
have found that CD44, u receptor
for extracellular matrix proteins, is u
critical regulator of infratumoural T
cell migration. In its absence, T cells
are inhibited in interstitial navigation
resulting in impuired unti-tumour
immunity (Mrass et dl., Immunity,
2008).

A yround-breuking paper on
targeted therapy for metastatic
melanoma waus published (Haass
et dl., Clih Cuncer Res, 2008). This
puper is the busis for rundomised
phuse |l tridls for putients suffering
from metastatic melunoma.

Role of dendritic cells in skin
infections

Dendritic cells, including those in
the skin, act us sentinels for intruding
puthogens. We have recently
developed an infravital mulfi-photon
microscopy model that dllows us to
directly visudlise these cells in intact
skin. Using u Leishmania parasite
and u Herpes simplex virus model,
we dre investigating how dendritic
cells behave during the early phuse
of immune responses, und how
puthogens are recognised und
tfransported from the skin to draining
lymph hodes. These studies huve
implications for the development of
vaccines uguinst infections.

Interplay of innate and adaptive
immune cells during influenza
virus infection

Influenzu is un ucute febrile respiratory
illness caused by influenza virus
infection und may trigger potentidlly

life-threatening complicutions
especidlly in the youny und elderly.
ImMmunity against influenza virus involves
integration of the innate aund aduptive
immune system. However, we currently
have a poor understunding us to how
the inteructions between the cellular
comjponents of the unti-influenza
imMmune response dre orchestrated in
spuce und time.

We dre making use of infravital multi-
fphoton microscopy to study how
innate immune cell subsets induce the
activation of untigen specific T cells

in druining lymph nhodes of the luny
during infection. In-depth insight into
this process is hot only important for
increusing our knowledye of regulutory
puthways of anti-viral immunity, but
muy, in the long-term, leud to the
development of improved vaccine
strateyies aguinst this important
diseuse.

Mechanisms of T cell migration
and interactions in tumours

Tumour cell-host cell interactions are
critical determinants for the progression
of cuncer. Of puarticular importance
are cytotoxic T cells, us they may
recoynhise und destroy tumour cells.
How T cells havigate within the fumour
microenvironment, how they interact
with cancerous cells, us well us their
overdll contribution to the tumour
micromilieu is not well understood.

The project’s long-term goul is to
define the cellulur and molecular cues
responsible for the yuidunce of tumour
infiltrating T cells (TIL) through the
tfumour stroma und mediution of their
communhicution with cauncerous cells.
We hypothesise that the gquulity of TIL
migration und interactions with target
cells determines whether a fumour is

destroyed or grows unimpeded. To test
our hypothesis, we will employ multi-
fphoton microscopy in our recently-
developed subcutuneous ftumour
model.

Our experiments will provide
mechanistic insights into the events
leuding to tumour cell destruction or
tumour immune evusion. Therefore,
these studies have important
implications for the optimisation of
imMmuno-therapeutic strateyies thut
uim to taryet cuncer.

Role of melanoma stem cells in
melanomagenesis

We are testing the hypothesis that
melanomus recur ufter chemotherapy
because MSC ure chemo-resistunt and
cun reinitiate tfumour growth.

The central ideu of our current work

is that both MSC uhd melanomu
tumour cells need to be targeted
simulfaneously to achieve complete
remission of melanomu. We have
developed three-dimensiondl
melunoma culture models, which
recreute the correct interactions

of the melunomu with its tumour
microenvironment uand thus can
predict the effects of drugs on the
tumour in o much better way than
conhventional two-dimensional cell
culture. These models ure used in
combination with in vivo mouse models
and multi-photon microscopy to study
the inferactions of MSC and melanomau
cells with their microenvironment.

We are further ussessing the effects

of chemotherapeutic drugs on these
cells. From these experiments we hope
to develop hovel theraupeutic concepts
for this devaustating diseuse.

Cuncer und infectious diseuses ure the leudinyg causes of deuth in the
industridlised world und in developing countries. We still have an incomplete
understunding of the host response ugainst these diseuses. In addition,
there is great heed for innovative therapeutic and vaccination approaches

aguinst these diseuses.

Our hovel imayging upprouch will provide u hew angle for studying busic
yuestions related to the interactions of the immune system with microbes
and cuncer cells. We will further be uble to test the effects of targeted
therapies directly within fissues. This will give us insight about their mode of
action, und will dllow for optimising therapeutic strategies.



The Genhe and Stem Cell Therapy
frogram conducts reseurch in five

dreus: gehe therapy: stem cell bioloyy;

ygene silencinyg; yenetic disorders;

und cuncer biology. The focus of the
work continues to be o improve gene
delivery to the precursor cells of dll
blood cells, known us haemopoietic
stem cells (HSCs) und other audult stem
cells such us mesenchymul stem cells.

Understanding the mechanisms

by which u hormail cell becomes
cuncerous is u daunting task. By
studying proteins and RNA molecules
that become up or down-regulated
in different cuncers, we cun study the
busic biology of cuncer und possible

future therapeutic opportunities that
will urise us the importunt molecules
are dissected. Studying both the
franscription factors and MiRNAs

will help to define the biochemicual
puthways und complex inter-molecular
machinery involved in cancer.

The mujor highlight of 2008 hus been
the publicution of the yenetic cuuse
of the umino ucid fransport diseuse,
iminoylycinuria, in the prestigious
Journdl of Clinical Investigation. This
complex diseuse is caused by u
combination of gehes und the results
are the culminution of three yeurs work

The sufe intfroduction of hedlthy genes into putients with genetic disorders
could effectively cure inherited genetic disorders such us some cuncers,
haemopnhilia and imMmunodeficiency disorders us well as infectious diseuses
such us HIV. The focus oh improving gene delivery to HSCs and mesenchymal
stem cells may ussist in both the delivery methods, us well us the targets of
gene therapy.

With the development of hew therapeutics for cancers including untibodies
and smuall molecules, it hus become increusingly important to identify novel
targets. These technologies, previously thought fo be impractical, have now
been proven to provide effective hew upprouches for the treatment of
cuncers. Our reseurch is exploring new targets involved with the franscription
factors BORIS und CTCF, and their interactors, as well as miRNAs and their
targets. Using this information, novel therapeutics might be identified in the
future dlony with useful biomarkers for different cancers.

Prostate cancer is the most prevalent cancer in Australian males, affecting
13,000 men euch yeur. The current freattents are not generdlly curative
and hew dlternatives ure heeded. We will exumine the role of protein pumps
that control the amount of hutrients taken into and out of cancer cells. One
particular protein pump is dramatically increased in prostate cauncer and
may be responsible for increusing hutrients and enhancing survival of the
cancer cells. Understanding its role may provide clues for dietary or druy
therapy design to ‘sturve the cuncer’ that are entirely novel.

by the Gene und Stem Cell Therapy
laborutory, in colluboration with
reseurchers af the Australian National
University.

Other highlights include:

Publicution of the history of
regenerative medicine from Greek
myth to moderh science in Ahnhdls
of Internul Medicine.

Determininy the optimail

cytokine combinations involved

in mobilisution of hemopoietic
progenitor cells from bonhe marrow,
which was published in Stem Cells.

Stem cells and gene delivery

One of the mdjor 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 targeted
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 progeny that form the basis

of our immune system. We have
estublished the severe combined
immunodeficiency (SCID) repopulating
cell (SRC) ussuy using honobese
diubetic(NOD)/SCID mice to evaluate
different mobilisution regimens and to
investigute the lony-term re-populating
ability of different HSC subsets,
including HSCs purified by the Hoescht
side populution method.

We have developed protocols for
differentiuting hon-humun primute
mesenchymal progenitors info cells



of adipoyenic, chondrocytic and
osteoyenic origin.

In both HSCs und mesenchymail
progenitors we dre working to optimise
gene fransfer using retroviral und
udeno-ussociuted vectors. We have
uchieved the successful introduction of
gene modified cells into small animal
models to study therapies for diseuses
of blood und muscle.

Mechanisms of genetic disease

For the pust decude, the group

has colluborated with the group of
Victor Lobanenkov at the Nutional
Institutes of Hedlth (Washington
DC.,USA), exumining the role of the
fumour suppressor gene CTCF and its
reluted cuncer/testis gene brother of
regulator imprinted sites (BORIS). BORIS
is normailly only expressed in the testis,
however it is over-expressed in muny
different types of tumours. During the
last two yeurs, we have shown that
CTCF und BORIS share a humber of
protein interactors, whilst dlso having
uhiyue bindiny proteins. We have dlso

shown for the first time that BORIS,
which was initidlly thought to be
un ohcoygenhe, is actudlly a tumour
suppressor yene.

Harthup disorder is un inborh error

of renul und ygustrointestinul neutral
uminoucid transport. In 2004, we
described u breukthrough in this

field by clonihy unhd characterising
the gene responsible for Harthup
diseuse, SLC6A19. During the last three
yedrs we have studied the gyenetic
cuuse of other uminoucid fransport
diseuses including imminoglycinuria,
hyperglycinuria und dicurboxylic
uminouciduria, resulting in the Journal
of Clinicul Investigation paper in 2008.

An understanding of the way blood

cell production is reguluted in the body

hus immediate relevance to diseuses
like leukuemiu und the way they are
treated. MiRNAs recently identified as
purt of endoyenous yene silencinyg
control huve been showh to be

intricutely involved in the control of cell

development und differentiation.

Severdl years ugo, we estublished
un eurly interest in this areu with our
report of u highly-specific method
to detect mMiRNAs. We ure studyinyg
the importunce of these regulatory
molecules in order to discover

their previously hidden functions in
normal blood cells und leukaemid in
humans. Ultimately this project may
lead to hovel treatments involving
gene therupy und bone marrow
transplantation.



The importunce of lifestyle and environmental fuctors

oh development of diseuse hus lohy been u focus

of biomedicul resedrch and mediu attention. Diet in
purticular is implicated in muny different diseuses, however
meusuring the effects of nutrition on diseuse hus been
limited. It is known that the expression of specific umino
acid transporters is increused in Many primary cuncers, aund
indeed there is growing literature that obesity cun be linked
with diubetes, cardiovusculur diseuse und cuncer.

Tumours require u constunt supply of nutrients in order to
muintain their growth advantage and it hus been shown
that cancer cells consume more nutrients than normal cells.
Scientists are how discussing the “tumour metubolome”,
the characterisation of which will provide increused
understunding of how the metubolic requirements of
tfumours may lead to hew freatments for cuncer.

Over the lust decude, druygs designed to block blood

vessel formation have provided dn entirely new string to the
cuncer freutment bow. There ure over 350 different nutrient
fransporters, which can transport a variety of substrates,
including umino ucids. In this project we propose un exciting
und novel extension derived from these observations: just like
anti-angiogenic therapies, a hew approuch to unticancer
therupeutics may include nutrient uptuke inhibitors.

The Prostate Cancer Foundation of Australia awarded a
four year $475,000 grunt to investigute the role of umino
acid transplant in prostate cuncer. This hus enubled

Dr Kevin Wang, a post doctordl scientist in the laboratory,
to beyin work on this project in 2008.

The role of amino acid transport in prostate cancer

The T-phosphutidylinositol 3-kinuse (PI3K), PTEN, V-akt
murine thymoma viral oncogene homoloy (Akt) pathway

is frequently dltered in prostate cancer. Up and down-
regulution of many members of this puthway, including
mammalian target of rapamycin (MTOR), heutral
enhdopeptiduse und PTEN, together or sepurately, are found
in most prostute cancers.

Amino ucids such us leucine have been shown to uctivate
MTOR, thereby contributing to uncontrolled proliferation of
prostate cuncer cells. The host l[uboratory’s international
frack record in amino ucid regulation will be upplied to
dissect how trunsporters including leucine fransporters, may
fpromote prostute cuncer.

This will be studied usiny prostute cancer cell lines und u
prostate cuncer mouse model crossed with a new knockout
mouse model. Andlysis of the genes involved in the onset
und progression of prostate cuncer will be determined

in these models. POV1 transporter is a potential target for
therapeutic intervention, and understanding this complex
network may provide new insights into the effect of diet
(particularly red meuts und duiry which are high in leucine)
oh the development and proyression of prostate cuncer.

Normal
Cells

Showing the link between phosphatase and
tensin homoloy (PTEN) mutation/deletion
and umino ucid fransport in prostate cuncer
cell lines.

A personul invitution to Dr Holst to uttend
the PacRim Breust und Prostate Cancer
Conference in Whistler Canada, August 2008.

Dr Jeff Holst was awarded the prestigious
Reseurch Australia Discovery Award in
November 2008.
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The distinct reseurch groups within the
Liver Immunobioloyy progrum come
toyether through a common link to
the liver and models of liver diseuse
including the study of human tissue
und blood sumples.

The understunding of how
inflummatory, immunoloyicul und
fibrosis puthways contribute und
interact in causing liver dumage and
cuncer is the overdll common theme
to the program.

The primary liver cell, the heputocyte,
is the major turget in liver diseuse. The

molecular and cellular mechanisms
surrounding the response of this cell is
commonh ucross our work. How this cell
interacts with immune cells und fibrotic
puthways are of particular interest and
focus.

Animal models used primarily by

onhe yroup dre often fransferable to
other experiments. Also, some groups
have particular expertise in special
technigues such as gene arrays und
flow cytometry and advise dll groups
to enhunce experimentution and

the understanding of liver diseuse
processes. Furthermore, persistent liver

injury is u pre-cuncerous stute so we
have an interest in whether purticular
mechanisms have applicubility to liver
cuncer studies.

The distinct reseurch groups are:

Liver Immunology led by
Dr Patrick Bertolino und
Dr David Bowen

Molecular Hepatology led by
Associute Professor Mark Gorrell

Liver Cell Biology led by
Dr Nick Shackel und Dr Fiona Warher

Associate Professor Mark Gorrell, Dr Fiona Warner, Dr Patrick Bertolino, Professor Geoffrey McCaughan, Dr Nicholas Shackel
und Dr David Bowenh.
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In addition to these project ureus, we
continue our mujor colluborution with
Dr Devanshi Seth and Professor Paul
Haber ut the Drug Hedlth Services
Royul Prince Alfred Hospital, Sydney
South West Areu Heullth Service und
University of Sydney in identifying
moleculur puthoygenesis of ulcohol
induced liver injury.

Alcoholic liver diseuse (ALD) is u
multi-stage und multi-factorial diseuse
that is estublished on lony term
dlcohol misuse. Of more than 60 types
of diseuses und injury ussociuted

with dlcohol, ALD remuins the most
frominent, second only to dlcohol
dependence. It is u major heulth
conhcerh contributing 50% to the totul
liver diseuse burden.

Despite the recognition of alcohol us
an important cause of liver diseduse,
treatment remains unsatisfactory.
Once established, there is currently

no specific treatment for ALD that
conhsistently improves the course of this
diseuse, therefore new therupies ure
needed.

The current colluboration revolves
around two muin areus - mMoleculur
targets in alcohol induced liver injury
and genetic risk fuctors for ALD.
Molecular targets include Osteopontin
(Opn) and the plasmin/fibrinolytic
puthway. We have shown that
Osteopontin isoforms dre involved in
cell growth, migration and tumour
development,

Current studies are investigating
mechunisms of Opn uction by using
Oph knockouts, Oph si RNA, Opn-
mediuted signadlling and interaction
with receptors (FRET) in colluboration
with colleugues at the University of
Sydnhey (F Braet), University of Adeldide
(M Beurd) und Nutionul Centre for Cell
Science, Indiu (G Kundu).

We have identified the plusmin aund
fibrinolysis pathway in human ALD und
in experimental in vitro (heputic cell
culture) und in vivo (Mouse, buboon)
models of ALD. We have shown that
predominantly two molecules, pro-
fibrinolytic annexin A2 and anti-
fibrinolytic plasminoyen uctivator
inhibitor-1, play d role in regulating

fibrinolysis in alcoholic liver injury.

We are currently using inhibition by
untibodies specific to these molecules
(in vitro und in vivo) to study the
therapeutic udvantuge of these
fargets.

The second muin ureu hus been
driven by Dr Seth who hus recently
established an international
cohsortium to estublish a genome
wide ussociation study for alcoholic
liver diseuse. This group plans to
identify genetic risk fuctors for ALD in
u genome wide ussociation study. This
is to be the first study of its kind in ALD
and hus attracted well known dlcohol
resedarchers from USA, UK, Germany,
France, Switzerlund und Australia.,

Dr Seth and Professor Huber have
been successful in obtdining fundiny
from the Alcohol und Hedlth Resedrch
Grants Scheme for a pilot project

us the Australian arm of the large
conhsortium study. This feusibility study
focuses on establishing a clinically
churucterised Australian cohort of
putients with ulcohol dependence
with and without dlcoholic cirrhosis.

In animal models, liver transplants are spontuneously accepted. Understanding why liver transplants are not rejected
like other solid orgun transplaunts would help us to desigh hew strategies to prevent rejection of liver transplants in the
clinic and sighificantly improve the outcome of liver transplantation.

Additionally, this may shed light on possible ways to use this property of the liver to induce ucceptunce of other solid

orguns that are normully rejected.

Our focus on understunding the puthogenesis of liver injury will enable us o develop therupeutic strautegies to stop the
progression of liver injury and the development of liver cancer (the fourth most common human malignancy).

The therapeutic options in liver diseuse dre limited and frequently not directed to individudis likely to benefit. We hope
our research will help develop hovel diagnhostic und proghostic tests to enuble persondlised and tuilored therapy in liver

diseuse.

Fibrosis haus been previously been considered dn irreversible process, however the modern view is that it is a dynamic
process that may be resolved in some cuses. Our research info the role of the hepatocyte and its role in fibrogenesis will
dllow us to identify und design more effective forms of freutment for fibrotic diseuses.

Furthermore, we wish to increase understanding of liver fibrosis progression and the biological functions of the six
ehzymes of the prolyl oligopeptiduse gene family. This has the potential to improve therapy for chronic liver diseuse
sufferers, whether their iliness is hepatitis B or C, autoimmune diseuse or futty liver diseuse. These molecules dlso ure likely
to play d role in the puthoygenesis of diubetes und ure dlready therupeutic targets in this diseuse.



The reseurch of the Liver Immunoloyy Group uims to

understund how intruheputic immunity is regulated, und why

immune responses within the liver ure biused towards the
induction of tolerunce.

Understanding the mechunisms of intruhepatic immunity
is criticdl in two important clinicul ureas: franspluntation
and infection by viruses that predominantly infect the liver,
such as the hepdtitis B (HBV) und heputitis C (HCV) viruses.

Preventing immunity in the liver would improve the outcome

of liver und other solid orgun franspluntation: in contrust
to other solid orguns, liver transplants are spontuneously
accepted through unknownh mechunisms.

Understanding how this folerance is established would help
us to develop hew strateyies to prevent rejection of other
solid organs. In contrast, chronic infection with HBV und
HCV are ussociuted with complicutions that are extremely

costly to the community. Enhancing immunity to these viruses

would dllow cleurance of these infections.

To understund parameters of infrahepatic immunity, we
have developed severdl fransgenic mouse models of ucute
heputitis in which T cells induce fransient and self-limited
dumuge. Using these well-characterised models, we are
currently investigating how the liver induces tolerance. With
this knowledye, we dim to manipulate these mechunisms
to induce u persistent immune response und generaute new
models of chronic liver diseuse.

Our results huve demonstruted that due fo its unique
structure, the liver can retain und activate hdive cytotoxic
(CD8+) T cells, therefore ucting us a site of primary
activation. This finding contradicts the generudlly accepted
view that primary T cell responses cun only be initiated in
lymph nodes (LN). These results suggest that the site of initial
activation of T cells is a critical determinunt of the outcome
of immune responses, with uctivation within the liver and
LN programming T cells towards different fates: unlike T

cells uctivated in LN, which become effective cytotoxic

T lymphocytes, most liver-activated T cells become poor
effectors und die rapidly, leudinyg to tolerance. It is the first
demonstration that a hon-lymphoid organ can be the

Acceptance vs rejection - the body’s immune response
T CELL

Path to
rejection
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site of primary uctivation, u seminal finding with important
implications for liver tfransplantation and HCV research.

In addition to our work in transgenic mouse models, we
ure undertaking human studies in individudls undergoiny
liver transplantation for diseuses related to HCV infection.
Liver fransplauntation for HCV infection is ussociated with
universul re-infection of the transplanted organ, with
vdriuble outcomes. However, our understaunding of what
determines the course of HCV-reluted liver diseuse post-
liver transpluntation remains reldtively limited. By studying
the immune response to HCV in those individuuls with this
infection who receive d liver trunsplant, we dim to guin
important insights into the factors that underlie the variation
in outcomes observed in this population.

Published u study in the prestigious journal
Gustroehterology (top journdl in this discipline), which
demonstrated that T cells activated in the liver by
heputocytes display different markers than those
activated in lymphoid tissues. We have characterised the
molecular puthway leading to the deuth of the T cells und
have identified Bim us a key regulutor of this cell death.

Identified a new dominunt mMechunism by which T cells
activated in the liver are inhibited and killed in the liver.
This mechanism might play a very important role in
purging the repertoire of untigen-specific T cells during
HCV us well us transplantution.

Awdrded u very competitive international grant by the
Roche Orgun Transplantation Research Founhddation fo
investigate the mechanisms leading to the acceptunce
of mouse liver fransplunts. A microsurgery facility funded
by u successful University of Sydney equipment NHMRC
grunt has been set up fo investigate this question.

Awurd of u Sylvia und Charles Viertel Clinical Investigutorship
to further enuble our study of HCV immunology.

Our studies ure currently focused on four muin uspects:

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

Investiguting the mechaunisms responsible for the
cleuraunce of recently uctivated T cells by heputocytes.

Developing solid orgun franspluntation in mice to
understand the mechuhnisms of spontuneous liver graft
acceptunce und use of this knowledge to improve the
acceptunce of other solid orgun transplants.

Understanding immune respohnses to the HCV in individudils
underygoing liver fransplantation for HCV-reluted liver
diseuse, und how these responses influence the clinical
outcome of liver fransplantation in this population.



Liver fibrosis often leuds to severe scarring (cirrhosis) und
cuncer of the liver. We seek to determine the molecular
busis of liver fibrosis and inflummation in order to improve
therapy und prevention of chronic liver injury und thus of
cirrhosis und cuncer. HCV infection and fatty liver ussociauted
with obesity are the major and increusing causes of chronic
liver injury.

We have discovered that in the injured liver the genes
fibroblast activation protein (FAP), dipeptidyl peptidase (DP)
IV, DP8, DP9 und DDR1 exhibit heightened expression by liver
cells and dre involved in cell movement und proliferation,
and for some genes ylucose homeostusis and tumour
growth. DPIV is dlso interesting because it is the target of u
new didubetes therapy. Our discoveries on DPIV and reluted
genes significantly assisted the drug development process
for this hew type 2 diubetes therapy.

PhD thesis completions by students Katerina Ajami and
Sunmi Sony.

Completion und publicution of work done with
tfransplantation (Dr A Sharland) and cystic fibrosis
(Dr J Manos, Dr B Rose) reseurchers af the Faculty of
Medicine, University of Sydney.

We discovered thut:
DP8 und DP9 ure made in dll parts of the bodly.

Liver scarring in the absence of DPIV or FAP hus
dltered lymphocyte types in mouse.

DP8 inuctivutes some molecules culled chemokines
that are important in cell movement.

DP8 und DP9 ure more uctive in conditions similar to
those in healthy cells than stressed cells, so DP8 and
DP9 might be like coul mine cunuries by signalling that
a cell is unhedlthy.

The DPIV (DPP4) family of enzymes consists of DPIV, DP8, DP9
und FAR We have obtuined evidence that these enzymes
have or may have roles in liver scarring. We ure how
increusing our understunding of these roles. We are studying
fibrosis, immune systems und obesity in Mouse strains that
lack individuul genes of the DPIV gene family. Co-workers
include Associute Professor S Twigg und Dr S McLennan of
the Faculty of Medicine, University of Sydney.

We clohed und putented DP8 und DP9 in the laute 1990s. The
value of these genes primarily relates to using DP8 und DP9
to reduce risks of druy side effects by ensuring that new DPIV
inhibitory drugs ure DPIV selective. The mujor use for these
DPIV inhibitors, such us situgliptin, vildagliptin, saxagliptin,
linagliptin and dlogliptin, is as a hew therapy for type 2
diubetes. We huve worked with pharmaceuticul compunies
to evaluute DPIV inhibitor selectivity.

Discoidin domuin receptor (DDR) 1 is u cell surfuce protein
uctivated by collugen, which is the mujor component of
the liver scurring resulting from long-term liver injury. We have
derived various evidence that DDR1 hus important roles in
respohses to chronic human liver injury.

Colluborutive work with Dr WB Church, Fuculty of Pharmacy,
University of Sydney, on the liver/brdin enzyme Kynurenine
Aminotransferase 1 (KAT-1) has developed very effective
methods of muking this protein. The research is directed
towards discovering a compound that will control KAT-1 in the
brdin of Alzheimer’s sufferers and thereby dllevidte their illness.

Plasma
membrane

DPP-L1
(DPP-6)



The liver is made up of u humber of cell types: heputocytes,
stellute cells, cholungiocytes, immune cells und liver
progenitor/stem cells. Euch of these cells types hus distinct
roles in hormal liver homeostasis and liver diseuse states. The
resedrch projects within our group dim to understund the
development of liver diseuse, particularly the development
of inflummation und scur tissue within the liver und the
eventudl development of liver cancer with particular
emphusis on the role of the muin cell type, the heputocyte.

Dr Shackel wus uwarded Pillar and CellCept Australia
Reseurch Awuard grunts from Roche for reseurch info
predicting HCV freatment responses to interferon
freatment.

Honours Student Melunie Eckersley-Muslin uccepted

a scholarship in the PhD program at Watson School of
Bioloyicul Sciences ut the Cold Spring Hurbor Luboratory,
New York Stute.

Willium d”Avidgor was awdarded o PhD Scholarship to
study hovel gene expression in progressive liver injury and
hepatocellular carcinoma by the Rebeccu L Cooper
Medicul Reseurch Foundution.

Second year PhD student, Sarah Richardson, was

numed the 2008 recipient of the June Hulliday

Younhy Investigator Award for Busic Research by the
Gustroenteroloyy Society of Austrdlia for her presentution
entitled Functiondl studies in primary hepafocytes:

The relationship between CD 147 expression and
metdlloproteinase uctivity.

Our work hus been uccepted und presented during
2008 ut the Asiu Pacific Association for the Study of Liver
Diseuse in Seoul, Koreu, the American Society for the
Study of Liver Diseuse Ahnudl Meeting in Sun Francisco
USA, and Austrdliaun Gustroenterology Week in Brisbane.

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

Analysis of liver diseuse using u functionul genomics
dpprouch.

The role of molecule extracellular mutrix
metdlloproteinuse inducer (EMMPRIN) und the
hepdatocyte in extracellular matrix interactions in liver
fibrogenesis.

Investigution of hovel hormonul/sighalling puthways
(renin-unyiotensin system und Hedyehoy Puthway) and
their role in liver injury und cuncer.

Stem cell contribution to liver injury and cuncer.

LIVER
MICROENVIRONMENT

BONE MARROW
)

i) Homeostatic

ii) Chronically injured; no
cancer development

. .. O
iii) Chronically injured;
cancer development
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If we understund the key differences
between cuncers that respond to druys
and those that don’t, then perhaps
something cun be done about them.

The Cancer Druy Resistunce Group
take specidl interest in understanding
resistfance to new anticancer

druys employed to tfreat common,
recdlcitrant cancers, such us
melunoma (u particular scourge in
Australia) und multiple myeloma.

We are working tfowards u personulised
medicine upprouch to chemotherapy
by seekiny to identify moleculur
markers that indicate whether

an individudl is likely to develop u
resistance to specific druys

Dr Lye Lin Ho und Ms Keryn Lucus
submitted their PhD theses.

Dr Ho’s work showed thut the
multidruy resistunce gene MRP4 is

responsive to the MYC oncoyproteins.

The work predicts that particular
types of drug resistunce, mediuted
by MRP4, will be ussociuted with
overactivity of the MYC genes,
which is very common in muny
types of cancer. The finding will

influence the choice of drugs used
to treut cancers where MYC genes
are known o be uctive.

Ms Lucus’s work helped clarify the
contribution of different cellular
mechanisms to drug resistance in
melunoma, which hardly responds
to chemotherapy. Australiu hus the
highest incidence of melunomu

in the world. Ms Lucus’s work
sugyested that the protein NOXA
plays a critical role in the growth
and proyression of melanomu, us
well us affecting its resistance to
drugs. This exciting development is
beinyg followed up by her successor.

Dr Ammira Hadi Al-Shabeeb and Dr Johnh Allen

Annhuaul Report 2008



Drug resistance in melanoma

Austrdlia holds the dubious honour
of having the highest melunomu
rate in the world. Melanomua is one
of the cancers most resistant to
chemotherupy. Unless caught early,
melanomu is almost invariably fatal,

We dre investigating the reticence of
melanomu cells to undergo dupoptosis
(un orderly form of suicide) when
dumaged by unti-cuncer druys and
we hope to understund how importunt
this is in relation to other forms of drug
resistance that operate in Melanoma
cells.

Andalysis of resistunce to upoptosis is
technicdlly challenyging us propuydation
of melanomu cells in vitro dlters

their properties. Hence, the focus is

oh ygeneticully munipulated mouse
models of humun melanomu, where
melunomus develop und cun be
freated in their naturadl sites of origin,

in the presence of u hormal imMMmune
system.

Drug resistance in multiple
myeloma

Multiple myelomua is un incuruble
cuncer of the blood plusmu cells that
secrete antibodies to fight infection.

The production of untibodies is khnown
to depend on the Unfolded Protein
Response (UPR), u system that ensures
correct folding und ussembly of
froteins und the disposal of incorrectly
folded or dumuged ones — u form of
yuulity control that every complex
manufacturing system requires, und
cells ure ho exception.

We believe that dependence on

this system is what makes myelomas
resistant to many drugs but, conversely
susceptible to u hew cluss of new
druys, the proteusome inhibitors. Initial
results indicute that markers of the UPR
cun predict the sensitivity of myelomas
to the proteusome inhibitor Velcude
both ih vitro and in myeloma patients.

Chemotherapy tries Chemotherapy Chemotherupy
to kill cuncer cells round two round three
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cell survives cells multiply continue to multiply
and eventudlly
chemotherapy hus
no effect

Resedrch into cancer drug resistunce will leud to improved cancer
freautment and better outcomes for cancer putients. Cancer is now the
leading cause of deuth in the developed world and this frend will continue
us the population ages und other cuuses of deuth, such us heurt diseuse,
decline.

Cuncer is extremely expenhsive to freat and with the high humbers of putients
it is a key issue for the Australian hedlthcare system. There is enormous
opportunity fo improve patient outcomes und to reduce the cost of cancer
treatment. Centenary’s results in this field of research are often rapidly
translate into clinical practice. Specific benefits include:

Providing u scientific busis for optimising drug regimens to improve
tfreattent outcomes.

Predicting resistance or sensitivity to particular drugs in advance so the
best treattents can be tried first.

Anticiputing which cancers might benefit from new anti-cancer drugs.

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



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 a cell pusses the beum,
light is both scuttered from the cell
und emitted from any fluorescent
molecules incorporuted in or uttuched
to that cell. By collecting this light,
information cun be guthered ubout
the type of cells thut are present and
the state they are in. Furthermore, some
flow cytometers incorporate the ability
to sort the cells into different fractions
at high speeds thus enabling 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 research groups at the
Centenary Institute. The cytometry
facility ut Centenary is well-equipped
with three cell sorters and three

flow cytometry unalysers aund offers

our resedarchers unrivalled auccess

to state-of-the-art equipment with
wide-ranyginy gpplications, ulong with
the techhicul aund scientific support
necessary to muke optimal use of this
significant infrastructure investment.

Flow cytometry highlights in

2008 included the attendunce
by Dr Adriun Smith at the major
internationul cytometry conyress
(held in Budapest, Huhgary)
representing u continued
commitment to best pructice
resedrch technigues uf the
Centenury Institute. This yeur dlso
saw closer collaboration with
the flow cytometry resources on
the University of Sydney campus,
resulting in Centenury hosting

u humber of workshops for
resedrchers from across Sydney.
This colluboration (ulonyg with
resedrchers from UNSW) was

dlso involved in u successful
Australiun Reseurch Council LIEF
grant application that will lead
to acqyuisition of two hew high-
end cytometry instruments for the
Centenary/University campus in
2009.

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

LaVision Biotec TriMscope

This cutting edye multi-photon
microscope enubles reseurchers
unprecedented uccess to the secret
workings of living tissues at the cellular
und molecular level. The mulfi-photon
microscope ut the Centenary Institute
has two uhiyue fedatures, its imaging
mode und luser. The uhigyue imauyinyg
mode uses multiple laser beaums.

This meuns fast Moviny objects und
dynumic processes in living tissue

cun be viewed, for example, cells in
the blood stream. The laser hus been
enhhunced with u unit called un OPO
that produces longer wavelengths

of light than those used in other
microscopes, enubling reseurchers to
potentidlly look deeper into living fissue
than ever before.

Funding wus obtuined lute in 2008 to
extend the multi-photon facility with

un udditionul luser und u second
microscope. These additions will add
flexibility to our imaging of living fissues
and will keep the facility on the cutting-
edye of mulfi-photon imaging.

Confocal microscope

In 2008, the Centenary Institute
welcomed a new multi-luser spectral
conhfocdal microscope for imaging cells
and tissues. This microscope ullows
resedrchers to investigute dynamic
cellular processes over time via high
resolution 3D imuges und videos.

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

flow cytometry resources directly
complement euch other. Each
technoloyy provides uniyue, but
purtial, information ubout the diseuse
process under investigation. Combininy
them significantly increuses the total
vulue of the reseurch that caun be
curried out ut the Centenary Institute.



The use und development of the lutest
fransyenic (over expression of u single
gene) and knockout (deletion of u
single gene) technoloyy, collectively
culled geneticully modified, hus for
many yeurs been a high priority for
the Centenary Institute. Centenary’s
facility is the longest estublished in the
state und one of the most productive
in Austrdlia in tferms of numbers of
mouse strains produced. Centenary’s
fransgenic und knockout mice dre
the subject of hundreds of scientific
fublicutions.

The Centenary Institute, with fundiny
from the Cancer Institute NSW, employs
an expert microinjection technician
who hus mude u lurge number of
ygeneticully modified mouse strains.

This enables the generution of hew
geneticully modified animals fo directly
cupitdlise on the investments made in
multi-photon microscopy, smaill animal
imaging und flow cytometry.

Cuncer ygenomics represents the

new duge in how we diaghose, control
and ussess risk, und treat patients

with cancer. Cancer genomics
fromises to leud to more optimal und
cost-effective treattent in patients
with cancer und more effective
preventative strategies for those dat risk.

The Centenary Institute houses the
Affymetrix Gene Array platform
(supported by funding from the
Cancer Institute NSW) to further
enhhance our genomics facility. The
Affymetrix platform will endble a
better understanding of the molecular
busis of cuncer development und

will did in the development of hnew
therapies turgeted ut these hewly
recoynised molecules. Further, the
Affymetrix system will allow us to
fprofile franscriptome response to hew
therapies, us well us helping to ussess
freatment efficacy und side effects.

Importantly, this technology promises
to be highly significant in redlising
persondlised, pre-emptive, predictive
und purticiputory heulthcare.

In evaluating the cardiac phenotype
in geneticully engineered mice, the
Agnes Ginges Centre for Moleculur
Curdiology ut the Centenuary Institute
has developed u facility which dllows
in vivo unalysis of severul cardiuc
fparameters including:

Blood pressure meusurement

(tail-cuff);

Electrocurdiogruphy (ECG);

Electrophysioloyicdl stimulation
studies; und

Echocurdiography.

In addition, there is a mouse exercise
facility (running and swimming) which
dllows the role of exercise on the
curdiuc phenotype to be evaluuted.

The Centenary Institute houses u
PC3 contuinment fucility, the only
ohe in Australia which permits work
with experimentdl tfuberculosis

infection. This fucility is essentiul for

our ongoiny investigations examining
the immunoloyicul und inflummatory
response stimulated by Mycobucterium
tuberculosis infection und the genetic
factors that control resistance und
suscepfibility to tuberculosis.

The facility contains equipment
permitting cell culture, yenetic
manipulation of bucteria aund derosol
exposure system for unimal infection
models. In 2008, expansion work on the
PC3 luboratory commenced.

Geneticdlly modified mouse lines are
bred under Level 2 Specific Puthogen
Free conditions in the Centenury
Institute Animal Facility. IVC cuging,
climate control, strict hygiene and
sterilisution procedures, the provision
of yudlity irradiuted feed, und
environmental enrichment provide aun
optimal environment for the mice.The
PC2 upproved fucility offers differing
levels of contuinment with dedicuted
dreus for immunodeficient mice,
infectious studies und yuuruntine. The
facility is an Australian Quurantine
approved premise.



2008 wus u yeur of greut energy ut
Centenuary Institute. As our research
cupucity grew, so did our heed to ruise
funds from the community.

In 2008 the Foundution focused on
three key uctivities: the acquisition of
new supporters, building of our Friends
of the Foundution group und improvinyg
communication with the public.

| was pleused to welcome 2,600 hew
donors to the Centenary Institute in
2008. I'd dlso like to thank all of our
existing supporters for their continuing
contributions to medicual research.
Your ongoing support is vital if we are
to achieve of our umbitious plans to
uccelerute the puce of reseurch into
cuncer, curdiovuscular aund infectious
diseuses.

Sincere thunks heed to go to our mujor
donhors who dll made very generous
yifts in 2008, and to dll members of

the Reseurch Society whose lony

term support has been crucial fo our
success over the years.

The Centenary Foundution was
launched ut Government House on
28 October. The Hon Juliu Gillurd MP,
Deputy Prime Minister wus guest of
honour. She spoke Movingly ubout
the vitdl role that medicul research
plays in the heulth of Australia und

enhcouruged those present to support
the Centenary Institute.

The Founddution is chaired by Neil
Lawrence of STW Group. Neil is ably
ussisted by our Trustees & Friends whose
vision, personul contributions und
advice have creuted u solid platform
for the Founhddation to grow in 2009.

Thanks dlso to our corporate parthers
Inghams, The Wine Society, Swiss Re,

Lifestyle Financial, O’Halloran’s Lawyers,

Fossil Group, The Prospect Shop & MMB
for your generous contributions.

Centenary wus very fortunate to
have the support of STW Group, Yello
Brands und Singleton Oyilvy & Mather
who combined forces to deliver u

compelling new brand und udvertising
cumpuign to help Centenury shure
our vision of Research for Life with

the community. The production of

the advertising campuign was kindly
supported by Plush Films, the Tait
Gdlllery, Bean Colour, Sohy Zu, Pulse
Foods & Hedlth and St Ighatius College.

The ud campuigh was geherously
supported by a who's who of Australian
mediu. Our thanks go to Chunnel 7,
Chaunnel 9, Chunnel 10, Fuirfax, MCN
(the Multi Channel Network), News
Limited, My Doctor and Popular
Science. This extraordinary level of
support would hot have been uchieved
without the help of Geoff Dixon und
Zenith Optimedia who urranged for the
foro boho plucement of our uds.

2008 wus u tumultuous yeur for the
Austrdliun mediu, however, luckily for
us many stellar journalists with < solid
understanding of medical research
are still hard at work. | would like to
thank dll in the mediu who covered
our work in 2008 for their assistance in
communicuting the excitement und
potentiul of medical reseurch to the
brouder community.

Finally, the Founddation runs oh a small
stuff that achieves results beyond its
size. Congratulations and thanks to
Erin Sharp, Diunne Missiris und Sonny
Liauny for their contributions. Thanks
dlso to our volunteer Duncan Cruise.
Your dedicution und support ure most
sincerely uppreciuted.

Sally Castle
Fundraising & Marketing Manager
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McCaughan G. The inferaction between HCV recurrence
and dllogruft rejection post liver tfransplantation.
International TTS Meeting; 2008 Auy, Sydney, Australia,

McCaughan G. Workup of the liver fransplant recipient.
International TTS Meeting; 2008 Auyg, Sydney, Australia.

McCaughan G. Omics in the 21st century — upplicutions
in liver diseuse. American Association for the Study of the
Liver Anhuul Meeting; 2008 Nov; Sun Francisco, USA.

Rasko J. Introduction to microRNAs in Haemoypoiesis. NZ
Branch of the Huemutology Society of Australia and New
Zedland Update Meeting; 2008 Auy; Queenstown, New
Zeulund.

Saunders B. Granuloma development and the TNF
superfamily in fuberculosis. New Zedland Society for
Immunology Anhudl Meeting. 2008; Jun 4-6; Wellington,
New Zedland.

Semsarian C. Inherited heurt diseuse — from molecule
to mouse to mun. 60th Annual Scientific Meeting of the
Paediatric Society of New Zedlund; 2008 Nov 26-28;
Wuitunyi, New Zedland.

Semsarian C. The emerging role of genetic testing in heart
diseuse. Starship Children’s Hospital; 2008; Auckland,
New Zedland.

Vadas M. Keystone Symposium. Eicosanoids and other
mediators of chronic inflummation; 2008 Jan 8; Montana,
USA.

Weninger W. Putterns und mechanisms of infratumoral
T cell migration. 50th Symposium of the Society of
Histochemistry, 2008 Oct 1-4; Interlaken, Switzerland.

Xia P. Sphingosine kinuse, u potential anti-cancer target.
1st World Cuncer Congress in China; 2008 Jun 12-16;
Shanghuai, China.

Xia P. The role of sphingosine kinase-1 in cuncer:
ohcoygene or hoh-oncogene uddiction? Sino-Australian
Symposium: Cauncer Reseurch in the 21st Century; 2008
Jun 24-25; Shanghui, Ching,

Allen J. Understunding und predicting response to
proteasome inhibitors in Multiple Myeloma. Sydney
Cuancer Conference, University of Sydney, 2008 Jul 24-26;
Sydney, NSW.

Britton W. New solufions to the challenges of vaccines for
tuberculosis. Sir Mark Oliphant Conference on Vaccines
and Immuno-therapy Technoloyies, Australiun Acaudemy
of Sciences; 2008 Apr; Canberra, Australia.

Britton W. The immunoloyicul challenges presented by
tuberculosis in the 21st century. Ahnual Scientific Meeting
of the Australasian Society of Immunology; 2008 Dec;
Canberra, ACT.

Chiu C. Genome-wide linkage in a family with HCM. HGSA
Nutional Meeting; 2008 Auy 2-6; Adeluide, SA.

Devanshi S. Models of dlcohol induced liver diseuse. Using
Animul Models to Study Human Diseuses, Roydl Prince
Alfred Hospital; 2008 Aug; Sydney, NSW.

Fazekas de St Groth B. How do dendritic cells program T
cells for both tolerunce und immunity? 12th Australasian
Autoimmunity Workshop; 2008 Auy 15-16; Sydney, NSW.

Fazekas de St Groth B. Regulatory T cells und inflummatory
bowel diseuse, Muter Medicul Reseurch Institute Mucosal
Diseuses Program Symposium; 2008 Oct 20-21; Brisbane,
Queehsland.

Fazekas de St Groth B. Obligatory tolerance induction
by epidermal Langerhuns cells. Australian Health &
Medical Research Congress, 2008 Nov 16-21; Brisbane,
Queensland.

Fazekas de St Groth B. Effect of cancer chemotherapy on
human regulatory T cells. Tumour Immunology Workshop,
Australusiaun Society for Immunology Annudl Meeting;
2008 Dec 7-11; Caunberra, ACT.

Gamble J. Sphingosine kinuse regulates the rate of
differentiation of endothelial progenitor cells. ComBIO;
2008 Sep 21-25 September; Canberra, ACT.

Haass NK. In vitro 3D fumour microenvironment models

for anti-cuncer druy discovery. Mutrix Biology Society of
Australia und New Zedlund (MBSANZ) Annual Scientific

Meetiny; 2008 Oct; Ettalony, NSW.



Haass NK. Novel kinase inhibitors to target the
melanoma’s Achilles” heel, Sydney Melanoma Unit; 2008
Auy; Sydney, NSW.

Haass NK. 3D models for the identification of nhovel
cundidates for targeted therapy of melanoma. University
of Queensland; 2008 Auy; Brisbune, Queensland.

Haass NK. Targeted therapy of melanoma: Novel kinuse
inhibitors with potent and specific unti-melunoma activity.
Queenhsland Institute of Medical Resecarch; 2008 Jul;
Brisbune, Queensland.

Haass NK. Novel kinuse inhibitors to target the
melunomu’s Achilles’ heel. Grand Rounds, University of
Sydney; 2008 Jun; Sydney, NSW.

Haass NK. Inhibition of MEK with AZD6244 is cytostatic

us u mohotherapy in melanomu, but cytotoxic when
combined with docetuxel leading to tumour regression in
vitro and in vivo. 5th ASDR Ahnual Scientific Meeting; 2008
May; Sydney, NSW.

Haass NK. Novel kinase inhibitors to target the
melunomu’s Achilles’ heel. 41st ACD Anhuul Scientific
Meeting; 2008 Muy; Sydney, NSW.

Jolly C. Antfibody hypermutation: AID cun fool ll DNA
repdir puathways some of the fime. Children’s Medical
Reseurch Institute; 2008 Jun 30; Westmeud, NSW.

Jolly C. Antibody hypermutation: AID can fool all DNA
repuir puthways some of the time. St Vincent’s Medical
Reseurch Institute; 2008 Auy 11; Melbourne, Victoria.

Lam L. Proteomic studies in hormal and cardiomyopathic
mice. ISHR/CSANZ Meeting Youny |Inhvestigator Prize; 2008
Auyg 7-10; Adeluide, SA.

Ling S. Understunding und Predicting Sensitivity of
Myelomus to Proteasome Inhibitor bortezomitb. HSANZ:
Huematoloyy Society of Australia and New Zedland; 2008
Muay 14; Sydhey NSW.

McCaughan G. Are there stundurd listing criteria for liver

fransplantation in Australia? ALF Annudl Scientific Meeting;

2008 Auy; Sydney, NSW.

McCaughan G.The hutional fransplant reform agenda
—why did the government change its mind? St Georgye
Hospital Annuul Medical Conference; 2008 Nov; Sydney,
NSW.

Ng LG. Visudlisution of dendritic cell responses in the skin.
Australia Society of Immunology, NSW branch meeting;
2008 Oct 16; Sydney, NSW.

Ng LG. Visudlisation of dendritic cell responses in the skin.
Youny Investigators Seminars, Central Clinical School,
University of Sydney; 2008 May 30; Sydney, NSW.

Ng LG. Migrutory dermal dendritic cells uct us rapid
sehsors of protfozoun parasites. 5th ASDR Annudal Scientific
Meeting; 2008 May; Sydney, NSW.

Rasko J. Gene therapy in haematoloyy. Pathology
Upduate; 2008 Mar; Sydney, NSW.

Rasko J. Gehe therapy coming to a pharmacy hedr you?
Society of Hospital Pharmacists; 2008 Apr; Sydney, NSW.

Rasko J. CTCF and BORIS: puralogous zinc-finger proteins
competing in cancer? New Directions in Leukuemiu
Resedrch; 2008 Mar; Sunshine Coust, Queensland.

Rasko J. Gene transfer and gene medicine? Australian
Society of Medicul Reseurch XVII NSW Scientific Meeting;
2008 Jun; Sydney, NSW.

Rasko J. Genhe und cell therapies - are we there yet?
University of Queensland Centre for Clinicul Reseurch,
University of Queenslund; 2008 Jul; Queensland.

Rasko J. MicroRNAs. Roydl Perth Hospital Huematology
Depurtment; 2008 Auy: Perth, Western Australia,

Rasko J. Stem cells. Diseuses of the Third Age Meeting;
2008 Auy; Hobwart, Tusmania,

Rasko J. Baboons and blood: is it worth the frouble?
Celebrating 25 Yeurs of Primate Research, Nationadl
Baboon Colony; 2008 Auy; Wallacia, NSW.

Rasko J. Genhe und cell therapies - are we there yet?
Ludwig Institute for Cancer Resedrch Melbourne Centre
for Clinicul Sciences, 2008 Sep: Melbourne, Victoriu,

Rasko J. Gene und cell therupies - ure we there yet?
Johnsoh und Johnsonh Reseurch, 2008 Nov; Sydnhey, NSW.

Roediger B. |dentificution und Churucterisution of
Dermal Dendritic Cell (DDCs) Precursors In Vivo. NSW Flow
Cytometry Prize; 2008 Nov 28; Sydney, NSW.

Semsarian C. Cuuses of sudden curdiuc deuth in the
youny. Cardiomyoputhy Association of Australia Meeting,
Roydl North Shore Hospital; 2008; Sydney, NSW.

Semsarian C. Double mutdtions in the curdiuc
sarcomere: u link between hypertrophic und dilated
curdiomyoputhies. Australiun Health and Medicdl
Reseurch Congress; 2008 Nov 16-21; Brisbune,
Queenhsland.

Semsarian C. Overview of cardiology research at the
University of Sydney. Peking University Hedlth Science
Centre visit; 2008; Sydney, NSW.

Semsarian C. Genetic testing in CV diseuse. Workshop, CV
Forum; 2008; Gold Coust, Queensland.

Semsarian C. Genetic testing in structural heart diseuse.
56th CSANZ Scientific Meeting; 2008 Auy 7-10; Adeldide,
South Austrdlia,

Semsarian C. Hypertrophic curdiomyoputhy in 2008. 56th
CSANZ Scientific Meeting; 2008 Auy 7-10; Adeldide. South
Australia,

Semsarian C. Early diaghosis und management of the
myoputhic heart, ASEANZ; 2008; Melbourhe, Victoria,

Semsarian C. Sudden deuth in the teen years — what is the
cuuse? Advances in Device Therapy Symposium; 2008;
Byron Bay, NSW.



Semsarian C. Genetic busis of hypertrophic
cardiomypathy: an update, Asia-Pacific Heart Failure
Conyress; 2008; Melbourhe, Victoriu.

Vadas M. Tumour aungiogenesis: protagonists and

antagonists. Solid tumours are characterised by G chaotic,

hypoxic aund leaky blood vessels. Pfizer Oncology Forum;
2008 Apr 5; Melbourne, Victoria.

Vadas M. Sydney Cuncer Centre Conference; 2008 Jul 25;

Sydney, NSW.
Vadas M. AusBiotech Luncheon, 2008 Sep 26.

Vadas M. The role of sphihgosine kinuse in cancer und

inflummation. Westmead Millennium Institute; 2008 Oct 31;

Westtmeud, NSW.

Weninger W. Visudlising immune responses in tumours
and infections using two-photon microscopy. Diamauntina
Institute, University of Queensland; 2008 Mar 4; Brisbuhe,
Queenhsland.

Weninger W. Visudlising immune responses in ftumours and
infections using two-photon microscopy. Gurvan Institute;
2008 Mur 18; Sydney, NSW.

Weninger W. Visudlising immune responses in fumours
and infections using two-photon microscopy. Centre for
Vascular Reseurch, UNSW; 2008 May 14; Sydney, NSW.

Weninger W. Role of CD44 in intratumoral T cell migration.
41st Austrulusiun Colleye of Dermatoloyists Annucl
Scientific Meeting: 2008 Muy 21; Sydney, NSW.

Weninger W. Redl-time imaging of immune respohnses
to fumours und during infections. John Curtin School of
Medical Research, ANU; 2008 Aug 29; Canberra, ACT.

Weninger W. Visudilising immune responses with 2-photon
microscopy. Westmead Millehnium Institute; 2008 Sep 12;
Sydhey, NSW.

Weninger W. Imuaging the immune system in redl time using
2-photon microscopy. 22nd Annudl International Congress
of the Trunspluntation Society; 2008 Auy 9; Sydney, NSW.

Weninger W. Visudlising immune responses in infections
and tumours. University of Canberra; 2008 Nov 5;
Cunberru, ACT.

Weninger W. Visudlising immune responses in infections
und tumours. Hunsen Institute; 2008 Nov 27; Adeluide,
South Australia,

Weninger W. Visudlising dendritic cell responses in the
skin. 4th ANHMRC Conference; 2008 Nov 17; Brisbune,
Queensland.

Xia P.The sphingosine kinuse sighdling pathway: potential
anti-cancer targets. Kolling Institute, University of NSW; 2008
Aug 22; Sydney, NSW.

Yeates L. Cuse presentation. Australian Society Genetic
Counsellors, Human Genetics Society of Australia Meeting;
2008 Auy 2-6; Adelaide, South Australia.



The Centenary Institute maintains its commitment to the development of Australiu’s next generation of brilliant scientists.
In 2008, university students accounted for 28 per cent of Centenary stuff, Students in the Postgraduate Training Program
come from a wide range of ethnic und academic backgrounds o work with Australia’s leading medical researchers at the

Institute.

The Centenuary Institute congratulates the following students for their achievements in 2008.

Student

Katerina Ajami

Keefe Chnyg Teck Leony

Sandhya Limaye

Student

Sultana Mahmuda

Supervisor

Associute Professor Mark Gorrell

Professor John Rasko

Professor Anhtony Basten AO

Supervisor

Professor Warwick Britton

Thesis title

Functional characteristics of DP8 and
DP9

A honh-humaun primate Model of
mesenchymal stromal cell gene transfer
and cell therapy

The role of the TRAF2 in lymphocyte
responses

Thesis title

Inferaction of mycobuacterial Mpt83 and
the host immune respohnse




The reseurch undertuken by the Centenary Institute is funded by a diverse range of government und hoh-government
orgunisations. Our sincere thanks to the following organisations for their continued support of Centenary Institute scientists.

Investigators
S Broer, J Rusko

BD Humbly, S Buo, GA Bishop, J Bluck,
IL Campbell, @ Dony, MD Gorrell,

GE Grau, NH Hunt, NJ King, DJ March,
KL McDonald, SV MclLenhnan,

KJ Rodyers, D Seth

M Jormakka, M Rupp

J Rasko, J Holst
M Maher

E McGowun

J Selwyn (J Rasko)

M Gorrell
J Allen, S Liny
S Ling, J Allen

S Ling (J Allen)

P Bertolino

D Bowen

W Britton, J Triccas, N West

J Gumble, M Vadus

M Gorrell, C Semsurian, P Xia, J Allen,
M Jormakka, G McCuaughun, J Rusko,

M Vadas, F Warher, D Seth, T Tsoutsman,

J Holst, S Ling
M Gorrell

M Grimshaw

C Jolly, J Manis, F Alt

M Kelly (C Semsarian)

Title

Amino acids us hutrients - the Molecular busis of
amino dcid absorption in kidhey and intestine

Dako ACIS lIl Cellular Image Acyuisition und
Andalysis System

A rationdl approuch to d high-resolution
structure of the multidruyg transporter EmrE

Dissecting BORIS Function In Neopldsia

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

Identification of hew Molecular targets for the
treatment of breust cancer

The role of the tumour suppressor CTCF und its
puaralogue BORIS in carcinogenesis

Gene expression
Predicting response to proteusome inhibitors

Renewul: Role of XBP-1 in the druy resistunce of
multiple mMyeloma

Predicting und understanding the response of
myeloma o proteausome inhibitors

Resedrch Fellowship

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

Reguldtion of pulmondry immune respohses to
subunit vaccines against tuberculosis

Development of inhibitors pf PKCzetu for
targeting vascular leak

Advanced multipurameter quantitation stations

Therupeutic potential of the dipeptidyl
peptiduse IV gene family

Defining the role of sehescence in tumour
associuted endothelial cells

Antibody mutdation promotes translocation: a
natural cause of cancer

Clinical und molecular conseyuences of
multiple gene mutdtions in familial hypertrophic
cardiomyoputhy

Granting Body

Australian Research
Council (ARC)

ARC

ARC

Cancer Council NSW
Cancer Institute NSW

Cancer Institute NSW

Cancer Institute NSW

Ceramisphere Ltd
Cure Cuncer Austrdlia

International Myleoma
Foundation
Leukuemiu Foundation

Nationhal Hedlth and
Medicul Research Council
(NHMRC)

NHMRC

NHMRC

NHMRC

NHMRC

NHMRC

NHMRC

NHMRC

NHMRC



Investigators

NJ King, BD Humley, S Buo, GA
Bishop, J Bluck, IL Campbell, Q Dony,
MD Gorrell, GE Grau, NH Hunt, R
Markham, DJ Marsh, KL McDonald, SV
McLennun, KJ Rogers, D Seth

E Lau (C Jolly)

J Rusko, J Holst

N Shackel, S McLehnan, F Warner
W Weninger, L Cavanagh

W Weninger, P Mrass

T Tsoutsmaun

J Holst

R Martiniello-Wilks

J Holst

N Shackel

M Vadus, M Gorrell, C Semsarian,
P Xia, J Allen, M Jormakka, G
McCaughun, J Rusko, W Britton, B
Fazekus de St Groth, W Wenhinger, J
Gumble, N West, F Warher, C Jolly, D
Seth, C Bailey, J Holst

W Britton, B Saunders

W d’Avigdor (N Shackel)

C Jolly

J Rusko

P Bertolino

C Semsurian

S Linyg (J Allen)

B Fuzekus de St Groth

R Martiniello-Wilks

Title

Dako ACIS lIl Cellular Image Acyuisition and
Analysis System

Mechuanisms for the development of leukuemiu
Vig antibody hypermutation

Dissecting BORIS Function In Neoplusiu

Role of the heputocyte in extracellular matrix
interactions in liver fibrogenesis

Interplay of innute und udaptive immunity to
influenza A virus

Mechunisms of T cell migration und interactions
in fumours

Multiple mutdations in familial cardiomyopdathy:
haracterization und treatment studies

Role of nutrient umino acids in prostate cauncer

Tri-modul targeted stem cell gene therapy for
fprostate cuncer metustauses

Gene regulation by nutrient amino acids in
prostate cancer

lllumina

Fluorescence polorisution reader with high
performance luminescence

Genetic control of tuberculosis (plute reader)

Understanding the puthobiology und interferon
treattent responses in chronic hepdtitis C using
an analysis of yene expression in peripherdl
blood mononuclear cells

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

Geheration of viral vectors for gene transfer
(QlAcube)

Understanding the role of resident and
dohor leucocytes in liver and solid organ
transplantation

Prevention of sudden deuth in the youny

Predicting response to a new druy for multiple
myeloma

Effects of cancer chemotherapy on regulatory
T cells

Improving cell-bused genhe delivery to orgun-
confined und prostute cauncer metustuses

Granting Body
NHMRC

NHMRC

NHMRC
NHMRC

NHMRC

NHMRC

National Heart Foundation

Prostute Cancer
Founddation of Australia

Prostate Cancer
Founddation of Australia

Ramaciotti Foundation

Rumaciotti Foundation

Rumaciotti Foundation

Rebeccu L Cooper
Foundation

Rebeccu L Cooper
Foundution

Rebeccu L Cooper
Foundation

Rebeccu L Cooper
Foundation

Roche Orgun Transplant
Reseurch Fund

RT Hall Trust
Royul College of

Patholoyists of Australusia

Sydnhey Cuncer Centre

Sydhey Cancer Cehtre



Investigators

E McGowuan, P Xiu

N Shuckel, F Warher

N Tran, J Gamble

D Bowen

N Shackel

C Jolly

M Jormakka
A Lay

W Weninger, L Ny

J Younyg (J Gumble)

Title

The role of progesterone and shpingosine kinuse
1 in the reguldation of endocrine responsiveness
in breust cancer cells

Novel gene discovery in progressive liver injury
and hepuatocellular carcinomu development

The expression und function of Micro-RNA
(MIRNA) genhes in tumour unygiogenesis
Dendritic cell phenotype and function in
chronic heputitis C infection

Andlysis of gene expression in peripherdal
blood mononuclear cells in chronic hepdtitis C
infection

AlD-induced DNA dumage, DNA repuir und the
cell cycle

Eguipment: Liquid hundling robot

Role of sphingosine kinuse-1 in the dysfunction
of endothelidl progenitor cells in diabetes

Redul-fime visudlisation of innate immune
respohnses during cutaneous Leishmanic
infection

Role of miRNAs in the control of ungiogenesis

Granting Body

Sydhey Cancer Cehtre
Sydney Cuncer Centre
Sydhey Cancer Cehire
Sylvia & Churles Viertel
Churituble Foundation
Sylvia & Chuirles Viertel
Churituble Foundation

University of Sydnhey

University of Sydhey
University of Sydnhey

University of Sydhey

Wenkurt Foundution

Annudl Report 2008



Peer reviewed grants
Federdl - NHMRC + ARC
NSW Goverhment
Other Reseurch Grunts
Totul grants

Fundrdising

Donutions, events + other
Beyuests

Totul fundraising

Commercial
Other

Total Income

Reseurch uctivities
Foundation
Infrastructure
Building operations
Other

*The complete unnhudl accounts are avdiluble oh request.

pms

Peer reviewed income grew strongly
in 2008 (up 39%). This purtidlly reflects
the expunsion strutegy put in place
in 2007. NHMRC fundiny increased
by 29%. Nonh government peer
reviewed income grew by 50%.
Graunt income from International
grants (Nutional Institutes of Hedlth,
USA and Wellcome Trust UK) and the
Cancer Institute NSW were the main
conftributors to this growth. Overdaill
both income und expenditure

grew by more thun 30% reflecting
the strony organisational growth

mentioned in the Chairman’s Report.

The rapid growth of the Centenary
Institute since 2007 will see us top
200 people in 2009. Whilst this is aun
exciting milestone it brings hew
chdllenges given our building waus
designed for upproximutely 150
people.The cominy yedrs will see
the Centendary Institute develop hew

2008 2007

in ‘000 in ‘000
4,222 3,159
1,659 1,193
3.739 2,496
9.520 6,848
708 558
239 24
947 582
65 148
3,582 3,042
14,114 10,620
9,080 5,807
320 223
1,738 1,196
1,677 1,594
427 55
13,242 8.875

reseurch fucilities in colluboration
with key stukeholders.

The expunsion of our animal,

flow aund imaging facilities us
discussed in the Director’s Report,
wus particularly pleusing. My

thanks to the Federal Government
(Department of Heulth und Ageiny),
State Government (Cancer Institute
NSW), und hon-government granting
bodies for their finuncial support

in this ared. These core facilities
underpin the cutting-edye research
performed by the Centenary
Institute researchers.

Finally my thanks to dll the science
support staff for the hard work in
2008.

Nick Pearce
Chief Operating Officer



@ Centenuary Institute
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Executive Director

Research Groups
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Executive Director
Mathew Vadas

Accounts Officer
Wilfredo Entonu

Administration Assistant
Eric Suchy (from Mair)

Animal Attendant

Robert Agostino

Mladen Damjancuk

Dale Farrell (Mar-Jul)
Jennu Glusgow (from Sep)
Sandra Martin

Juson Martin-Powell (until Auy)
Claire McGoffoy

Daunielle Moyes (from Jul)
Sarah Murray (from Sep)
Belindu Porchera (Jul-Oct)
Kuren Ridgeway

Tan Truony

Animal Technician
Brad Harper (until July)
Carol Juaton (from Sep)

Assistant Accountant
Chelseu Wuny

Building Services Assistant
Bob Thorburn

Chief Operating Officer
Nick Peurce

Communications Coordinator
June O’Dwyer (until Feb)
Erin Sharp (from Mar)

Director’s PA/Office Support Manager
Helen Warwick

Donor Services Coordinator
Sonny Liang (from Oct)
Dianne Missiris (until May)

Facilities and Resources Manager
Jeffrey Crosbie

Finance Manager
Viraf Variava

Fundraising and Marketing Manager
Sdlly Caustle

Fundraising Coordinator
Suzanhe Dyson (Oct-Dec)
Rebeccu Monk (Muy-Aug)

Human Resources Manager
Nanette Herlihen

IT Support
Owen Hoogyvliet (from Dec)
Sam Tardiff

IT Systems Administrator
Robert Middleton

Librarian/Administrative Support
Mdary Linnane (unfil July)

Microinjectionist
Michelle Brownlee

Receptionist
Cutherine Axford

Research Facilities and IT Manager
Adrian Smith

Research Support Officer
Sonju Butes

Senior Technical Support Officer
Christopher Browhlee (unfil May)

Technical Officer
Marisa Mourelle

Technical Support Officer
Steven Allen (from July)
Robert Sulomon

Veterinary Manager
Maria Wynne



Associate Faculty
John Allen

Research Officer
Ammira Al-Shubeeb (from May)

Research Assistant
Kun Kun (Edwin) Lau (until Feb)
Angelu Nikolic (Muy-Dec)

PhD Scholar

Lye Lih Ho
Nethia Kumaran
Keryn Lucus
Silvia Ling

Technical Officer
Tom Davis (Until Feb)

Associate Faculty
Chris Jolly

PhD Scholar
Kun Kan (Edwin) Lau
Georyge Shurbeen

Faculty
John Rusko

Associate Faculty
Jeffrey Holst

Research Scientist
Ryuichi Aikawa

Senior Research Officer
Chairles Builey

Research Officer

Stephane Flumant (until Dec)
Michelle O'Hun (from Jun)
Willium Ritchie

Qiun (Kevin) Wang (from Feb)
Ayduko Yamaura (from Nov)

Editorial Research Officer
Cuarl Power

Research Assistant
Cynthiau Ng

Fiona Guun

Gemmu Meyers

Sarah Watson

Wilfred Leuny (until Dec)

Visiting Scientist
Stephen Larsen

Rosetta Martiniello-Wilks
Nick Viicla
Amittha Wickrema (Nov-Dec)

PhD Scholars

Megha Rujusekhar

Jennifer Rundull

Jessicu Selwyh (until November)
Shawna Tan

Jessumy Tiffen

Jessicu Vanslambrouck

Honours Student

Renuka Balasubramaniam
(Graduute Medicul Program)
Phoebe Mutthews
(Gruduute Medicul Program)
Margaret Shaw

(Graduute Medicul Program)

Faculty
Wolfguny Weninger

Senior Research Officer
Lois Cavanagh
Nikolus Hauss

Research Officer

Ldi Guun Ny

Nital Sumaria (from Feb)
Sioh Yany Tun (from May)

Research Assistant

Gurth Douglus (from Feb)
Mdary Mouawad

Jim Qin (from Feb)

PhD Scholar
Ben Roediyger

Masters Scholar
Keiko Matsuzaki

Honours Student
Mark Taylor
(Graduute Medical Program)

Faculty
Geoffrey McCaughun

Associate Faculty
Pautrick Bertolino
Duvid Bowen
Mark Gorrell
Nicholus Shackel
Fiona Warher

Research Scientist
Devunshi Seth

Research Officer

Katerina Ajumi (Feb-Julyl)
Volker Benseler

Fiona Keune (from Dec)

Suhmi Sony (from July)
Michael Stapelbery (until May)
Xin (Maygygie) Wang (Until June)
Denise Yu

Research Assistant

Tony Chuny (until May)
Margaret Guill (from July)
Cuandice Grzeluk(from Dec)
Rosu Lam (until July)

Yuk Tin (Muggie) Lee (from Mar)
Rebeccu Morton

Brennu Osborhe

Bramilla Patkunanathan
Michelle Vo (from Feb)

PhD Scholar

Katerina Ajami (until Feb)
Willium D’ Avigdor
Melunie Eckersly-Muslin
Lauren Holz

Naveed Nudvi

Emilia Prakuso

Sarah Richardson

Sunmi Sony

Tsun Wen (Sheenu) Yuo



Faculty
Christopher Semsarian

Research Officer
Richard Bagnuill
Tatiana Tsoutsman

Research Assistant
Muatthew Kelly (unfil Feb)
Daniel Oliver (from Dec)
Ju-En Tun (Feb-Dec)

Cardiovascular Genetics Coordinator

Laura Yeutes

PhD Scholar
Christine Chiu
Jodie Ingles
Matthew Kelly
Lien Lum
Emily Tu

Honours Student

Mark Dennis

(Gruduute Medicul Program)
Daniel Oliver

Faculty
Warwick Britton

Associate Faculty
Berhudette Suunders
Nicholus West

Affiliate Faculty
Jumie Triccas

Senior Research Officer
Tim Cheuny (from Dec)

Research Officer

Manueld Florido (from Nov)
Ruchel Pinto (from Feb)
Anthony Ryun (until Dec)

Research Assistant
Germaine Chua

Lisu Leottu

Angeldu Pony (until Mar)
Elizabeth Rundall

Erin Shanahan (until Mar)
Mark Tan

Dairis Vilkins

Senior Technical Officer
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