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In an Australian first, scientists af the Centenary Institute have mapped the
anatomy of a membrane protein. This exciting discovery hus the potential to turn
the way we discover hew druys on its heud und reduce the development time
for new freatments.

“These membrane proteins are the target for 70% of dll therupeutic drugs so
an increused understunding of them s vital for future druy discoveries,” suid
Centenary Institute Executive Director, Professor Mathew Vadus.

Publishing in the prestigious international journal, Nature Structural & Molecular
Biology, Dr Mika Jormakku, head of Centenary’s Structural Biology lubordtory, says
understunding membrane protein structures will help develop better tfreautments
for some of Austrdlia’s biggest killers such us cancer.

Dr Jormukka expluins: “The best way to imuyine the way we currently discover
new druys is o think of a lock and key. The lock is the membraune protein that
cuauses the body to respond to treattnent and the key is the drug.”



“Up until recently we have hever known whut the lock looked
like so we have to build thousunds of keys (druys) until we
stumble upon one that fits. By mupping membrane proteins
we ure creuting u mup of the locks - this should muke it much
eusier to design u key that fits.”

Dr Jormakku is widely recognised us u leuder in the field and is
now working on mupping membrane proteins that reduce the
effectiveness of cancer chemotherapy drugs und antibiotics.

"By understunding how these membrune proteins work, we
have the potentidl to eliminute the frial and error huture of
putient freutment aund o creute turgeted therapies to improve
outcomes for putients.”

PhD Scholar, Ben Roediger, using
the new confocal microscope.

The confocul microscope is used for This exciting hew facility will help scientists It will further enhance our resedrch into many
imuginyg cells und tissues. It ullows to unhderstand und model how the body hedlth issues fucing Australians, including
researchers to investigate dynaumic functions wheh hedlthy or diseused. The cuncer, heart diseuse, tuberculosis, juvenile
cellular processes over time viu high high resolution microscope produces didbetes, childhood usthmu, MS und orgun
resolution 3D imuyges und videos. much cledrer images and dllows for a 3D transplantation us well us accelerating the

reconstruction of cells and tissues. pace of research at Centendry.



In June this yeur, the Centenary Institute
hosted u one-duy colloguium looking ut
the opportunities of stem cell bioloyy.

The spedukers throughout the day featured
a who’s who of stem cell reseurch in
Austrdlia including Professor Johnh Rusko,
Professor Jenny Gumble and Dr Nick
Shackel from Centenary. The speukers
outlined the chullenges involved in
muintaining stem cells in vitro and their

potentidl for tissue und orgun regenerution.

One of the duy’s highlights wus the
presentution by Professor Donhuld Metculf

of the Walter and Eliza Hall Institute of
Medicul Research, who hus been at the
cutting edye of stem cell reseurch in
Austrdlia for many decudes.

Centenury’s Executive Director Professor
Mathew Vadus says the impact adult stem
cell reseurch could huve on the heulth of
the community is fruly diverse.

“Adult stem cells have proven highly
successful in bone marrow fransplunts,”
says Professor Vadus, “We now believe
adult stem cells are dlso found in other
orguns and fissues including the brain,
blood vessels, skin und liver. Stem cells
have the dbility to turn themselves into
mauny different types of cells. If we cun find
out how they do this, we could upply this
knowledge to finding cures und treatments
for diseuses.”

The successful colloyuium wus co-hosted
by the NSW Stem Cell Network and
sponsored by Invitrogen, Millipore, Stem Cell
Technoloyies und HD Scientific Supplies.

This will be followed by u seminar in
October by Professor Alan Trounson, who
has recently tuken over us President of

the Cudliforniu Institute for Regenerdtive
Medicine (CIRM) in Sun Francisco. Professor
Trounson is U pioneer in the areu of stem

Professor Donuld Metcdlf und Professor
John Rusko ut the opportunities in stem
cell biology collogyuium.

cell biology und is one of the mdujor
internutionul opinion-mukers ubout the
clinicul potential and ethicdl use of this
technology. At the CIRM he oversees un
annual budget of $300 million for research
in this area.

Centenuary’s Dr Nick Shackel addresses the
colloquium.
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ow u decude into whuat is u highly
successful career, Dr Holst remains
committed to improving the

heualth of dll Australians through scientific
discovery.

Dr Holst undertook his PhD at St Vincent’s
Hospitdl in Sydney before headiny
overseus to the prestigious St Jude'’s
Children’s Reseurch Hospitdl in the United
Stutes to study the immune system.

A desire to tackle cauncer research aund
return to his family bought Dr Holst home
to join the Centenary Institute’s Gene
and Stem Cell Therupy program under
Professor John Rusko in 2006.

| am currently working on two different
areus, Firstly, we want to understand how
to grow stem cells outside the body so
they retdin their ability to make many other
types of cells.

Success in this challenging areu of reseurch
hus the potentidal to help cure diseuse.

For example, we khow blood diseuses like
haemopnhilia are cuused by u single missing
genhe. If we cun geneticdlly modify cells, we
muy be dble to use these ‘yene therupies’
to cure serious human diseuses.

My second focus is oh how prostate cancer
cells increuse their nutrient supply und
thereby dllow the cuncer to grow.

Cuancer cells need more hutrients than
cuncer-free cells to grow. To get more
nutrients to the cells they increuse their
ability to pump these nutrients into cells. We
want to find out how to block these pumips
so prostute cauncer cells cun’t get the
nutrients they heed to gyrow - effectively
starving the fumour. | hope this will lead

to better treattments for prostate cauncer
putients.

Working ut St Jude’s in the USA. The sheer
size of the operation redlly is something
speciul — you don’t have to leave the
building for unything. The puce of the
resedrch is amazing. If you heed something,
you cun order it und it arrives the next day.
Here in Australia, because of our location,

it cun sometimes tuke up to u month,
maybe more. It just gives you a different
perspective.

We hud dlways planned to return to
Australia, Sydney is home and my wife and |
wdunted to be closer to family.

The opportunity offered by Professor Rusko
at Centenary was dlso too good to refuse.
| was keen o move from immunoloygy to
cuncer reseurch. Like so muny of us, my
family hus been touched by cuncer, and |
had dlways wanted to work in that area.,

Centenary presented the right opportunity
at the right time!

The people. Our luboratory is u great
bunch - fuh to work with and d redlly
good teum.

Plus the opportunity to be mentored

by Professor Rusko. He is different to my
other mentors. He is u clinician as well

Qs u scientist, so he brings a different
perspective to the importance of medicdl
research und its impuct on putients. We do
what we do becduse we want to improve
people’s hedlth and it is important to
dlways remember that,
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Associate Professor Chris Semsarian, Richard Baghdll, Matthew Kelly, Ju-En Tan and Emily Tu in the Molecular Cardiology laboratory.

The importunt discovery, published in the
premier internationul cardiovascular diseuse
journal Circulation, will have implicutions

for determining putient risk and developing
improved treuttments for those living with
severe heart failure.

Associute Professor Chris Semsarian,
Head of the Agnhes Ginges Molecular
Curdioloyy luborutory explains that
previous investigutions focused on single
gene mututions thut leud to diseuse, but
\his teum’s work is the first to successfully
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determine the impuct of double gyehe
mutations in familial cardiomyoputhies.

“We felt the single yene mututions weren’t
uccounting for the overdll risk of u putient
developiny heart fdilure,” says Associute
Professor Semsarian. “*We decided the key
yuestions were: what happens when there
is more thun one ygenetic problem und
what impact does this have on puatient
outcomes?

“We developed u uhiyue model und found
the double-gene mutdtion invariably led

to severe heurt fuilure und eurly deuth. This
goes some wuy to unswering the guestion
of why some people huve u greduter risk of
developing severe heart fuilure than others.”

Associute Professor Semsuriun hopes

the discovery will enuble doctors to

more uccurutely ussess U putients’ risk of
developiny heart fuilure, which uffects one
in 10 Australians aged over 65. This provides
U uniyue opportunity to initiate prevention
strategies eurlier.

Additiondilly, the discovery provides u
platform for further investigation into
freatment options for sufferers of heart
failure.

“We how have u model of severe heurt
failure that develops very quickly. This
presents enormous potential for the
development of better treatments aund that
is the next exciting step for our reseurch,”

Associute Professor Semsurian says.
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Centenary Institute Chairman, The Hon Michael Egun; then Minister for Science und Medicul Research,
The Hon Verity Firth; and Centendry Executive Director, Professor Mdathew Vadus, at the recent AGM.

The Centenary Institute wus honoured

to welcome the then NSW Minister for
Science und Medicul Reseurch, The
Honourable Verity Firth, Nobel Laureute
for Medicine, Professor Peter Doherty, and
new University of Sydhey Vice Chancellor,
Dr Michuel Spence, to tulk about the
future of medicdl research in Australia.

Minister Firth congratuluted the Institute on
an impressive yeur of growth und scientific
achievement und outlined the NSW
Government’s commitment to medical
research. She dlso ucknowledyed the
immense difference medicul research can
make to the heulth of dll Australians.

Professor Doherty discussed the
importunce of independent reseurch
institutes to drive scientific advances.

He emphusised how pdartherships with
hospitdls and universities are crucidl in
order to franslate scientific discoveries to
benefits for putients und the community
us u whole.

Dr Spence highlighted how u stronyg
collubordtive parthership between the
University and the Centenary Institute will
further enhunce the quulity of reseurch.

In reflecting on u prosperous yedar,
Centenary Institute Executive Director,

AUSTRALIANS GET

AUSTRALIANS DIE OF

OF OUR CHILDREN WILL GET
PEOPLE ARE INFECTED WITH

YOUR BEQUEST

Pleuse contuct Sully Custle, Fundraising Munager on 1800 677 977 to discuss how
your will cun help the Centenary Institute find cures for these devustauting diseuses.

Helping dll Australians live lonyer, hedlthier lives

Professor Muthew Vudus, highlighted some
of Centenary’s mujor uchievements for
2007, including:

The recruitment of scientific leuders
to heud up the hew luborautories:
Immune Imaging (Professor Wolfguny
Wenhingen); Structural Biology (Dr
Mika Jormakka); Signal Transduction
(Associute Professor Pu Xiu); und
Vascular Bioloyy (Professor Jenny
Gumble).

Further development of importunt
collubordtions, including the
comprehensive cuncer centre project
in purtnership with the Sydhey Cancer
Centre.

The new-look Centenary Institute
logo, brand and creutive campuigns
reflecting u renewed commitment to
communicuting our work.

Three of Centenury’s scientists were ulso
hohoured for the publication of their
discoveries in prestigious journuls. The
awuards for Professor Burbara Fazekus de
St Groth (autoimmune diseuses), Associute
Professor Chris Semsarian (heart diseuse)
and Dr Chris Jolly (cancer) underline the
importance of the work beiny undertaken
by scientists ut the Centenury Institute.

Nobel Laureute for Medicine, Professor Peter
Doherty, stresses the importunce of indepenhdent
reseurch institutes at our recent AGM.

Centenary
Institute



Congratulations to Dr Ryuichi Aikawa

who wus recently awarded u three-yedar,
$300,000 grunt from the University of Sydney
Medicul Foundation. Dr Aikawd is hoping

to develop yene therapy treutments for
putients with severe heart diseuse. Dr
Aikawa recently joined the Centenury
Institute as u member of the Gene und
Stem Cell Therupy program.

The Centenary Institute’s youny researchers
and students huve been recoynised for
their hard work and dedicution.

Congratulutions to the Centenary Institute’s
Moleculur Curdiology lub, who recently
swept up four awards at the Cardiuc
Society of Australia and New Zealand'’s
Annudl Scientific Meeting.

PhD Scholar, Lien Lam, wus runher up in the
Austrdlian cutegory of the International
Society for Heart Reseurch Youny
Investigator Award for her work in genetic
heurt diseuse.

Not content for Lien to take dill the ylory,
fellow lub members Jodie Ingles, Emily Tu
and Laura Yeutes were presented with three
out of the six possible Cureer Development
Awdadrds. Impressive!

At the Australian Centre for HIV & Heputitis
Virologyy Resedurch meeting in June, Lauren
Holz, PhD scholar in the Liver Immunobiology
group, wus awarded the Youhy Investigator
Prize for her work on heputitis C. Well done
Lauren.

Vascular Biology's Jennifer Youhy,

a PhD scholur, hus been grunted a
Commercidlisation Training Scheme
Scholarship to complete u Graduute
Certificate in Innovation & Entferprise.
Congratulations Jennifer.
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Nevertheless these tumultuous fimes provide
their opportunities und their challenges.

The opportunity to recruit fulented scientists
has hever been gredter; und | am pleused
to report the uppointment of a truly
outstunding individuul fo the Wenkaurt Chair
of the Endothelium, who will be joining us
from Viennu.

Historically these are dlso the times when
students turn to study science ut the
expense of the more commercial courses at
our universities.

On the other hund, the Centenury Institute ZenithOptiMediu, our publicity cumpuign

is growinyg yuite rapidly — we dure now 170. hus had u wonderful sturt on television und
Our heed for funds to support our stuff und print und will shortly uppeur online.

our hew rectuits is dlso rising, making your

steady support ut these times even more We remuin focused on muking clinicully

cruciudl thun ever.

Luckily our rute of discoveries hus hot

importunt discoveries in cancer,
curdiovuscular und infectious diseuses.

slowed und wonderful progress is beiny Your continued support dllows un

seen through Dr Miku Jormakka and

uninterrupted pursuit of this yuest.

Associute Professor Chris Semsarian’s work

fedtured in this issue of LuminesCent.

In addition through the generosity
of Singleton Oyilvy & Mather und
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Today I dropped the
kids off at school,
worked three hours
from home, did four
loads of laundry and
helped discover a

double-gene mutation

biinked to heart failure.

- .
ver you do each day, now you can also make a real difference
g.cures for the diseases that affect us most —including cancer, - |
. diseases. Centenary Institute works closely with
Roy alPrince Alfred Hospital to help all Austrcliap}
dagyour bit at cen"_e_n_ary.srgfbu"
g




