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Forget what’s number ohe at the box office. The most exciting hew film features
the infricate workings of the bodly, filmed by Centenary scientists using ground-
bredking technoloyy.

For the first time in Australia, we have filmed an imMmune cell becoming infected by
a purausite und followed the infection s it beyins to spreud throughout the bodly.

Professor Wolfgung Weninger, heud of the Immune Imayging program, says the
discovery (published in PLoS Pathogehs) wus made possible using high powered
multi-photon microscopy which dllows living cells to be viewed und filmed in redl
time — something that was impossible until recently.



“Using multi-photon microscopy, we studied dendritic cells in the
skin. Under normal conditions we found the cells in the epidermis
(top luyer) were stdtic, whereus in the dermis (second layer)

they were very uctive, moving duround us thouygh seeking out
puthoyens,” expluins Professor Wehinger. "*Onhce we estublished
this, it was fascinating to introduce the Leishmunia infection and
watch as the parausite was picked up by the cells und the process
by which it begun to spread throughout the body.”

Leishmaniusis (pronounced leush-ma-nigh-u-sis) uffects up to
12 million people in parts of Africa, the Middle Eust und South
Americu. The diseuse cuuses skin sores und cun uffect internul

orguns such us the spleen, liver and bonhe marrow. If left untreated,

it can be fatadl,
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The ubility to visudlly follow u puthogen on its journey through the
immune cells provides critical insight for future vaccine design.

*We how have u genherdl ideu of how pathogenhs dre recoyghised
by the immune system und which cells ure involved,” Professor
Weninger says. “This medns we cun look at identifying the molecules
responsible for the uptuke of Leishmuniu infection and these
molecules could become vaccine targets. Additiondlly, we can
investigute the immune responses of other infections which could
lead to better vaccines.”

“On the other side of the story, scientists can now visudlise the
puthway of current vaccines in the immune system, providing
yreuter understunding und the potentidl for refining current
interventions ugadinst diseuse.”
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Endothelidl cells line the blood
vessels und are criticul to the
regulution of blood vessel growth
and function.

Reseurchers at the Centenary
Institute have discovered a
mechunism that helps control the
development of endothelidl cells.

Professor Jenny Gumble, Heud of the Vascular Biology program at
Centenury, says the process by which endothelidl progenitor cells
(EPCs) chunge to mature endothelial cells is un importunt but little
understood control.

*If endothelidl cell lining is injured or dumuyed, for example during
wound hedling, an organ transplant or heart attack, the EPC leuve
the bonhe marrow, circulate in the blood and home to the site

of the injury where they continue fo repuir and are induced fo
become muture cells,” she explains.

Publishing in the journal Blood, Professor Gamble and her team
found that this process, called differentiation, is partly controlled by
the enzyme sphingosine kinuse-1.

“We found that high levels of SK-1 keep the cells us EPCs whereus
a decreuse in the amount of SK-1 dllows the cell to differentiate to
functionally mature endothelial cells.”

By understanding these fundamental tools the body uses to hedl
itself, there is potentiul to manipulute this process to creute hew
treatments.

For example, the vascular complicutions of diubetes are uttributed,
in purt, to the decreused numbers und function of EPCs.

Additiondlly, stents are used extensively for the treatment of
curdiovusculur diseuse. However they cun often be problemutic
becuuse of u luck of good endothelial cell coveruge.

Increused understandiny of the process of differentiation may
dllow SK-1 to be munipuluted to drive this process und therefore
improve treutments of these diseuses in the future.

“The Centenary Institute is committed

to ground-breuking reseurch to help dll
Austrdlians live longer, hedlthier lives. But
without funding we would hot be dble
to pursue our reseurch ugendu,” suid
Centenury’s Executive Director, Professor
Muthew Vadus.

“The yudlity of Centenary’s reseurch
programs is highlighted by the outstunding
50% strike rate for funding from the National
Heualth and Medicul Research Council
anhounced in late 2008. This is almost
double the hational average of 26%.”

Centenury reseurchers were dlso

successful in guining funding from the
Australian Research Council, Clive and

Veru Rumaciotti Foundation, RT Hall Trust,
Sylviu und Charles Viertel Foundation,
Cancer Institute NSW, Cancer Council,
GluxoSmithKline Australia, Heart Foundation,
Rebeccu L Cooper Foundation, University
of Sydney und the Alcohol and Heualth
Reseurch Grant Scheme.

“With fuhding uwarded on u peer-
reviewed busis, | believe the high level of
funding confirms we dre heading in the
right direction ut the Centenuary,” Professor
Vadus added. "It is very encouruyging that
Centendary Institute reseurchers and their
projects are held in such high esteem
umony the broader scientific community.”



mmira started her PhD in cancer
Areseurch (bruin tumours) ut the

Al-Nahrain University in Bughdud,
Iray in 2000. She wuas collecting her

sumples und starting genetic analysis
when war broke out in 2003.

Explosions und gun fire were a constant
part of her life in Baughdud, but when
describing the fime Ammira focuses on the
impuct on her reseurch:

It was guite a stressful time,” she explains. *|
wus very worried ubout my resedarch — the
university had shut down. There was ho
electricity — so ho fridges or freezers for my
saumples. It was dangerous to go outside,

but | redlly wanted to continue my work so |
moved my sumples from the university to the
hospital where they had a generator.”

Once the university re-opened muny of

the stuff were too scured to returh to work.
But Ammira went back, even tuking a

smaill generator from her home to the lab,
determined to finish her research. And finish
she did. Ammira was awarded her PhD in
2005 with the highest mark in her year.

| was working in the Pathology Department
in the Faculty of Medicine und felt | had
the ability fo contfinue my reseurch outside
of Iraq. | started upplying for positions aund
wus offered three — one in Jordun, one in
Munich and ohe in Sydney. The position in
Munich was a good one, but | had always
dreamt of coming to Australia.

So | accepted the position at Sydney
University and Westmeud Hospital.

Then | had to find funding. The Islumic
Development Bank in Saudi Arabia offer
scholarships to Muslim students dll around
the world und | was very lucky to receive
ohe of these. | wus the only female in my
yedr to get a scholarship!

Then | had to apply for my Australian visyd. ..
| couldn’t apply in Bughdud us the only

cohsulutes are in the Green Zone where

Iragis cannot go. So | fravelled to Jordun to

submit my application. | then had d lohy
six-month wdait to hear. The day they called
und suid my visu had been issued, | was

jumping up und down, | waus so excited.

While working at Westmead, | had been
fravelling in each week to attend the
science seminar series at Centenary and
thought it would be a greut place to work.
When | saw the position udvertised for

the Cancer Druy Resistance program, |
decided to upply — und wus so happy to
be accepted.

| am working oh drug resistance in multiple
myelomu — a particularly hasty blood
cuncer. The ldb recently discovered a
particular molecular marker that can
fpredict response or non-response of
multiple myeloma patients to a new druy,
a proteusome inhibitor culled Velcude.
We dre how investigating if similar markers

cun predict treatment respohnse in other
proteasome inhibitors. By understanding
these mechunisms, it may dllow for the
development of better,more targeted
treatments for cancer putients.

| love u chdllenge! | have never taken

the edusy puth and have dlways pushed
myself further. Reseurch is very challenging
but | find it very rewarding, especidlly the
prospect of helping to improve the health
of people uround the world.

My mother. It is yuite hard to do everything
| have done, especidlly us a woman in Iray,
My mother has always supported me and
is so proud of me. She never told me not to
follow my dreaums, even though she khew
they would tuke me out of Bughdud. She
wdanted me to be successful. From a career
perspective, my supervisors throughout

my studies und reseurch have been
instrumental in getting me to where | am
today. Their support and encouragement
has been very important.



The Centenary Institute is in un exciting
growth phuse, having grown to 170 stuff in
the pust year. The Foundation, chaired by
Neil Lawrence, Executive Creutive Director
of the STW Group, uims to supjport this growth
by securing funds und pro bono ussistance
from philunthropic und corporute sources.

There are three ways you cun become
involved:

As a Friend of the Founddution, you will
be helpiny our reseurchers find hew
diagnostics, freatments und cures for the
diseuses that impuct us most — cuncer,
curdiovuscular und infectious diseases.

In return, we will dedicate a Seat of
Knowledge in our lecture theutre with

an inscription of your choice und you will

be invited to exclusive events with hoted
scientists from Australia and around the world.

Founddation membership is offered for
donutions of $1,000 or more.

The Fellowship will fund one scientist

for up to five years post PhD, working in
either cuncer, cardiovascular or infectious
diseuse reseurch at Centenary Institute. This
prestigious Fellowship is designed to uttract
brilliunt youny scientists back from overseus
or interstate.,

Funds heeded: $125,000 per yeur for five
yeurs,



The study, published in the Journal of
Clinical Investigation, has exposed d
greuter level of yenetic complexity for
diseuses than wus origindlly thought.

The reseurchers looked ut two disorders

of kidney function — iminoylycinuria and
hyperglycinuria, These disorders, first
described 50 yeurs ugo, are condifions
where large umounts of individual amino
acids (the building blocks of proteins in our
body) are wasted by the kidney.

Professor Rusko, Heud of Centenary’s
Gene und Stem Cell Therapy program suid
they have how unravelled the genetic
explanution by showing that not one,
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but up to four different pumps present in
the kidhey determine whether or not this
purticular abnormality occurs.

Professor Rusko expluins: “From the

point of view of understunding complex
diseuses in humuns, it suggests we heed to
inteyrate much greuter levels of complex
genetic information fo reuch a clear
understunding.”

Professor Rusko says these findings provide
a foundution to improve our understunding
of common humaun diseuses, und ygreuter
potential fo develop effective gene
therupies to reduce the impuact of diseuses
on putients.

“Gene therupies, whereby cells can be
modified und then re-intfroduced into the
body without the genetic mutations that
cuuse iliness, provide enormous potential to
help cure diseuses including haemopnhilia,
cuncer und curdiovusculur diseuse,”
Professor Rusko expldins.

“A crucidl ingredient of successfully
developing gene therupies is a thorough
understunding of dll the genetic factors ut
play in diseuse. This discovery tukes us one
step closer to understunding the complex
factors at work in these serious diseuses.”

Professor John Rusko, Cynthiu Ny,

Jessicu Viuhslumbrouk und Dr Charles Builey
have discovered complex, interacting factors
at play in genetic diseuse.



Professor Chris Semsarian

Professor Semsuriun leads u teum of 12
scientists researching the cuuses, hew
freatments and possible cures for genetic
heurt disorders with a purticular focus on
sudden curdiuc deuth in the youny. In

2008, Professor Semsarian published a major
breakthrough in the cause of chronic heart
fdilure - linking u double gehe mutation with
significantly increused risk of diseuse.

Professor Vadus was appointed to the ACRF MRAC in 1997 und
then to the position of MRAC Chdirman in 2003. He served in the
Chuirmun’s position for five yeurs before stepping down from the
role at the end of 2007 und continued to serve as u committee
member in 2008.

_“Thank You”
4 29 November 2!

Dr Jeff Holst was awarded the inaugural Discovery Award for his research into the
immune system.

While undertuking in-depth studies ut the prestigious St Jude
Children’s Research Hospitdl in the USA, Dr Holst discovered u key
mechunism that controls ‘negutive selection’, which cun leud

to autoimmunity. This finding, published in Nature ImMmunology in
2008, will dllow further investigation of autoimmune diseuses with
the potentidl to develop improved diughostics und tfreatments.

Dr Holst continues his research in the Gene and Stem Cell
Therapy Program at the Centenary Institute and has tfurned his
focus to cuncer.



Your donutions are used to:

recruit and retdin the best medicul
resedurch scientists and to buy their
supplies;

buy state of the art equipment that
dllows hew technigues to be pursued
and reseurch project times to be
reduced; und

help our scientists fravel to conferences
to build hew ylobdl colluborations and
ehsure that the discoveries mude ut
Centenury dre shared with research
colleagues.

This remarkable growth has come from o
very sighificant success with grants both at
the hationdl and internationdl level — which
in turn reflects well on the excellence of
our reseurch. | um ulso pleused to report
that our Institute has ohe of the highest
citations per puper in Australia, a strony
independent meusure of the esteem of
our scientists.

In addition to internal growth, Centenary
has and continues to contribute strongly

to the development of the campus: in
purticular we were involved in an successful
application (through the Higher Education
Endowment Fund) for $95m for u new
building fo be built udjucent to Centenary
by the University of Sydney — the Centre

for Obesity, Diubetes und Cuardiovusculur
Diseuse.

We dlso ure keen supporters of buildiny
our cuncer resedarch prowess through a

The Centenary Institute is committed to
cohducting world cluss research that will
help people in Australia und around the
world to live lohger, hedlthier lives. We dlso
understund that unless you cun meusure
the impact you're having, u godl like that
mightn’t mean much.

Here are some of the meusures we use to
test the value of our work to the community.

When u discovery is mude by a feam of
scientists it is submitted for publicution in

a peer reviewed journadl. If it is deemed o
have a valuuble contribution to the globul
body of knowledye in thaut field then it is
published. In 2008, Centenury published 81
articles in peer reviewed journdls.

These published arficles are referenced

by other resedarchers when publishing their
work. One meusure of the impuct that o
published finding has had on its field is the
number of times it is quoted in other journal
articles. In a recent comjpurison aguinst 16

mutudlly synergistic urrangement with the
Sydney Cuncer Centre uand to supporting
the conglomerdtion of Institutes und the
Royudl Prince Alfred Hospitul in forging ¢
body to muake dll our work more effective
and prominent,

Your support has been essential through the
lust two yedars. It gives yreat comfort to dll of
us to know thut the community is interested
in our work, uppreciutes our responsible und
ethical approach to reseurch and supports
our endeavour with donations large or smaill.

Times are tough, but difficult circumstances
often briny out the best in people. We shull
make your supfport count.
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other Australiun medicul research institutes,
using the meusure of uveruye citations

per puper, the Centenary Institute ranked
second.

The peer review process for medicdl
resedrch grants ensures that only the most
promising science receives funding und
that duplication of reseurch is avoided. In
2009, the Centenury Institute received $9.2M
in peer reviewed fundiny from granting
bodies.

Last yeur Australia wide one in four grant
upplications were funded by the National
Hedlth and Medicul Reseurch Council. Our
success rate wus one in two, double the
national average.

By colluborating with colleagues in other
Institutes, scientists at the Centenary Institute
dare able to harness the best and brightest
minds to help solve the big questions in

their field. In 2008, Centenary Institute was
enhygayed in over 65 colluborutive resedurch
projects in Australia und uround the world.



