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REMOVING CANCER'S
CAMOUFLAGE

ASSOCIATE PROFESSOR PHILLIP DARCY

KEY FACTS:
IN AUSTRALIA IN 2009, 1IN %’Xégg%ﬁg:ﬁéég%ﬂ? Ié\:iv THE SURVIVAL RATE FOR MANY
2 MEN AND 1IN 3 WOMEN DIAGNOSED IN AUSTRALIA THIS COMMON CANCERS HAS
0,
UNDER THE AGE OF 85 WERE YEAR, WITH THAT NUMBER SET INCREASED BY 30% IN THE PAST

DIAGNOSED WITH CANCER'. TWO DECADES®.

TO RISE TO 150,000 BY 20202

1 http://www.aihw.gov.au/cancer
2,3 http://www.cancer.org.au/about-cancer/what-is-cancer/facts-and-figures.html
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White bleed cells are the first line of
defence in the human bedy, 1dentifying
viruses ane eacteria and fighting them eff.
It's thanks te eur white bleed cells that sere
threats mend and viral infectiens like the flu
are cleared

Unfertunately, when it comes te detecting
the threat of cancer, eur white bloeod cells
are eften lolind

lo patrel for diseases, white bloed cells
censtantly search fer antigens, which can
trigger the cells te attack. But cancer cells
are sneaky and seme hide their antigens,
slipping past the ever watchful white eleed
cells and wreaking havec en ether cells
witheut resistance

le ceunter this, Asseciate Prefesser Phillip
Barcy frem the University of Melbeurne has
feund a way te train white bloed cells te
better patrel for cancer antigens and attack
when the cells emerge

“The fecus ef this preject has leeen te
develep a nevel appreach te enable white
bloed cells te better recegnise cancer cells,”
Asseciate Prefesser Barcy said

le de this, he genetically medifies white
bloed cells by adding chimeric antigen
recepters, which can specifically receanise
antigens en cancer cells.

The recepters alse have a binding agent
which means that when the white lslood
cells find a cancer cell, they latch en and are
triggered te attack.

Research inte these ‘genetically medified
killer white sloed cells’, has shewn them
te loe highly effective in mice lbearing
established oreast, sarcema and celen
cancer cells

“We feund that the killer cells are ale te
specifically recegnise cancer cells and can
effectively eradicate these regue cells in mice
witheut causing any harm te nermal tissues”

“The petential benefit of this stuely Is
the develepment of a nevel and effective
treatment fer cancer patients which dees
net cause texicity,” he said

10 OF THE BEST RESEARCH PROJECTS 2014 &

Mest current treatments fer cancer,

such as radietherapy and chemetherapy,
attack cancer loy killing grewing cells
indiscriminately — attacking leeth cancereus
and healthy cells

Asseciate Prefesser Barcy’s werk, which
harnesses his expertise iIn Immuneleey,
1s greund lereaking fer its aleility te target
cancer cells specifically

“We were very excited te see eur appreach
werking effectively in eur meuse medels,
and It Is even mere exciting new that this
therapy has been translated inte human
patients”

Asseciate Prefesser Barcy’s results are
currently seing tested in a phase | clinical
trial at the Peter MacCallum Cancer Centre

“This trial 1s the first of its kind in Australia
Results se far have shewn that eur appreach
was well telerated in all patients, that the
transferred cells can persist fer up te

10 menths and that they heme specifically
te the site of the cancer te mediate
antitumer activity”

If Asseciate Prefesser Barcy’s research
centinues Iits path ef success, we ceuld
well have a new cancer therapy that
treats patients with few sideeffects And
that weuld lee great news fer milliens ef
Australians and peeple werldwide

NEXT STEPS:

Asseclate Prefesser Barcy
expects his werk will meve te

a phase |l clinical tnal in future
The expected future sutceme Is

the develepment of a safe and
effective eption for patients which
have net respended te first line
cenventienal treatments, such as
py and chemetherapy



L to R: Ms Nada Cvijanovic, Ms Sina Ullrich, Mr Scott Standfield, Ms Nicole Isaacs, Professor Christine Feinle-Bisset, Dr Gudrun Schober,
Ms Penelope Fitzgerald.

FATTY ACIDS
COMBAT OBESITY

PROFESSOR CHRISTINE FEINLE-BISSET

KEY FACTS:

LAURIC ACID IS THE MOST

OBESITY HAS NEARLY IT IS PROJECTED THAT BY 2025, ABUNDANT FATTY ACID IN
APPROXIMATELY ONE THIRD OF
DOUBLED WORLDWIDE AUSTRALIAN ADULTS WILL BE COCONUT 0IL, AND HUMAN
1
SINCE 1980'. CLASSIFIED AS OBESE? BREAST MILK IS ALSO RICH IN
i LAURIC ACID®.

1 http://www.who.int/mediacentre/factsheets/fs311/en

2 http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by % 20Subject/4338.0~2011-13~Main % 20Features~ Overweight% 20and % 20obesity~ 10007
3 http://www.ncbi.nlm.nih.gov/pubmed/19665786


http://www.ncbi.nlm.nih.gov/pubmed/1
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/byo/o
http://www.who.int/mediacentre/factsheets/fs3
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In mest peeple, beceming everweight or
elese is a simple equation it's a lbalance
of caleries censumed versus caleries
burned off If yeur intake of energy is mere
than what yeu expend, yeu will inevitalely
gain weight

While this is widely accepted, an increasing
numiser of peeple are struagling te resist
their feed cravings and limit their pertien
sizes.

@ver the years varieus treatments

have emerged te help people manage

their weight; the mest effective se far

being surgery te limit stemach size
Pharmacelegical treatments are alse availalele
but they eften have severe side effects.
Hewever, a new nen-invasive and side-effect
free treatment lies en the herizen

Prefesser Christine Feinle-Bisset 1s a

Chief Investigater in a NHMRC-funded
Centre of Research Excellence in Translating
Nutritienal Science te Geed Health with the
University of Adelaide’s Scheel of Medicine.
A few years age, she and her research team
discevered a fatty acid that can trigeer the
bedy’s natural physielegical mechanisms

te suppress appetite and help reduce
energy intake.

This fatty acie was lauric acie. In a majer
research pregram funeed threugh a NHMRC
Preject Grant, Prefesser Feinle-Bisset and
her team administered lauric acid directly
inte the small intestine where fatty acid
sensing recepters are lecated |n deing se,
they were able te evaluate the effects of
lauric aciel en the gastreintestinal tract anel
learn hew they ceuld enhance the release
of gut hermenes te centrel appetite

With this estallished, the team set albeut
determining whether the eleserved effects
ceuld lee replicated when lauric acid was
ingested erally
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Here they met a numiser of challenges
Because lauric acid deesn’t disselve well in
water, it's very difficult te deliver in liquid
ferm inte the gastreintestinal tract, even in
small ameunts What's mere, it has a very
unpleasant taste

Werking with Prefesser Themas Rades
frem the University of Cepenhagen, they
developed nevel delivery selutiens that
evercame these elstacles and managed
te replicate their earlier results. Critically,
they feund that eral ingestien ef lauric
acid suppressed appetite and reduced
energy intake oy up te 18% cempared
with placele.

Prefesser Feinle-Bisset adds, “lmpertantly,
these effects eccurred at very lew caleric
leads, se censuming lauric acid dees

net centribute significantly te everall
energy intake”

What this means is that the numiser of
caleries semeene weuld censume in taking
lauric acid weuld lse mere than made up fer
by the resulting weight less.

Having made these findings, Prefesser
FeinleBisset is new cellaberating with
industry partners in Australia ane everseas
te develep their disceveries inte nevel,
nutrient-sased eptions for the management
and treatment of eloesity

NEXT STEPS:

Prefesser Feinle-Bisset and her
team are currently werking en a
numieer of ether prejects that they
hepe will lead te elkesity treatment

eptiens that can cemplement
lauric acid. This werk invelves

understanding h ether nutrients
might reduce energy intake and
regulate blood glucese



L to R: Professor Roger Nation, Dr Kade Roberts, Dr Tony Velkov, Associate Professor Phillip Thompson, Professor Jian Li, Dr Mohammad Azad,
Dr Jiping Wang.

RESISTING ANTIBIOTIC
RESISTANCE

PROFESSOR JIAN LI

KEY FACTS:
BETWEEN 5 AND 10% OF e T ONLY TWO NOVEL ANTIBIOTICS
PATIENTS ADMITTED TO ANTIBIOTIC RESISTANCE COSTS WERE APPROVED BY THE FOOD
HOSPITAL IN AUSTRALIA T AUET AT BT AND DRUG ADMINISTRATION
ACQUIRE AN INFECTION MORE THAN §1 BILLION A I THEUNITED STATES)
DURING THEIR STAY — ABOUT YEAR IN DIRECT HEALTH CARE BETWEEN 2008 AND 2012,
200,000 EACH YEAR! EXPENDITUREL COMPARED TO 16 APPROVED

BETWEEN 1983 AND 1987°.

1 http://www.abc.net.au/news/2012-11-05/cooperis-australia-doing-enough-to-stop-superbugs/4353816
2 http://cainz.org/files/2014/04/Digest-E6.pdf
3 www.idsociety.org/AntibioticResistanceFactSheet-April2013.pdf


www.idsociety.org
http://cainz.org/fi
http://www.abc.net.au/news/2012-11-05/cooper-is-australia-doing-enough-to-stop-superbugs/435381
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Antisietic resistance has lseen identified
by the Werld Health @rganisatien as ene
of the greatest threats facing human
health gleleally.

Prefesser Li frem Menash University
explains, “ Since the 1998s there has been
a marked decline in discevery of new
antieietics The werld is new facing an
enermeus ane grewing threat frem the
emergence of bacteria that are resistant te
almest all availalele antieietics”

“The situatien is especially werrying

with multidrug-resistant (MBR) Gram
negative pathegens, netaly Psevudenenas
aeruginesa, Acinetebacter baumannii

and Klebsie/la pneumeniae against

which ne new antieietics discevered oy
pharmaceutical cempanies will e availalele
fer many years te ceme.”

As a result, health practitieners need te
use ‘old’ antieietics such as pelymyxins

as a last-line defence against these three
difficult-te-treat ‘superbugs’ But pelymyxin
resistance Is increasingly reperted in many
ceuntries, and the cleck is ticking

Prefesser Li and his celleagues understand
the urgency ef this issue and have
dedicated themselves te developing
nevwgeneratien pelymyxins.

"@ur NHMRC preject discevered nevel
pelymyxinlike antieietics that act against
Gram-negative 'superbugs’ These new
cempeunds were identified using a nevel
medel defining the relatienship between
the chemical structures of pelymyxins
and their bielegical activity, as well as the
extensive pharmacelegical knewledge
we have eltained ever the last decade
Prefesser Li says

“Mere than 120 nevel pelymyxin

like cempeunds were designed and
synthesised, using eur efficient chemical
synthesis platferm, fer in vitre and in vive
pharmacelegical evaluatiens”
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In geing abeut this preject, Prefesser Li's
team faced the majer challenge of designing
cempeunds which have seth superier
effectiveness and minimal texicity. Currently
avallalele pelymyxin antieietics have been
assecilated with significant kidney texicity,
cempremising the lenefits they lering

In this preject, Prefesser Li and his team
had their werk cut eut fer them, creating
nevel cempeunds that have a much lewer
texicity prefile sut cemparalele or higher
antieacterial activity

They cenquered this elestacle and
excitingly, Prefesser Li's NHMRC preject
led te a partnership with an internatienal
pharmaceutical cempany. He and his

team alse wen a large H-year grant in 2012
threugh the US Natienal Institutes of Health
(NIH) werth $4.48 millien te develop the
nevel cempeunds inte new antieietics.

“When President Barack @sama welcemed
Prime Minister Teny Alelett te the \White
Heuse in June 2014, eur pregram was
highlighted as ene of the six key examples
of successful cellaweratiens eetween the
United States ane Australia Prefesser L
says preudly.

With mere hard werk, it is very likely that
these nevel pelymyxins will lse able te loe
adeed te eur armeury in the near future In
eur engeing battle against Gram-negative
‘superipugs’

NEXT STEPS:

Prefesser Li and his team

will identify ene particularly
premising cempeund, lbased on
cemprehensive safety evaluatiens,
fer an Investigatienal New Brue

applicatien_ If it is appreved oy the
US Feed and Brug Administratien —
paving the way fer the cempeund
te loe tested iIn humans — the
cempeund will pregress te a

phase 1 clinical tnial



L to R: Ms Kavitha lyer, Dr Hongjun Shi, Dr Duncan Sparrow, Professor Sally Dunwoodie, Dr Julie Moreau, Ms Victoria O'Reilly,

Ms Joelene Major, Dr Gavin Chapman.

PUTTING THE PIECES
TOGETHER: UNDERSTANDING
BIRTH DEFECTS

PROFESSOR SALLY DUNWOODIE

KEY FACTS:

BIRTH DEFECTS AFFECT
AN ESTIMATED 1IN 33
INFANTS AND RESULT IN
APPROXIMATELY 3.2 MILLION
BIRTH DEFECT-RELATED
DISABILITIES WORLDWIDE
EVERY YEAR'.

1,2,3 http://www.who.int/mediacentre/factsheets/fs370/en

AN ESTIMATED 270 000
NEWBORNS DIE DURING THE
FIRST 28 DAYS OF LIFE EVERY
YEAR FROM BIRTH DEFECTS

WORLDWIDE?

THE MOST COMMON SEVERE
BIRTH DEFECTS ARE HEART
DEFECTS, NEURAL TUBE DEFECTS
AND DOWN SYNDROME?.


http://www.who.int/mediacentre/factsheets/fs370/en
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Given the intricacies of creating life, it's ne
wender the loirth of a healthy lealey I1s eften
referred te as a miracle. The precess ef
melecules, genes and cells ceming tegether
te ferm an emierye and then grew inte a
human is incredisly cemplex, and just ene
errer aleng the way can result in death, er
defects that affect the lealey fer the rest of
its life

It 1s this precess that has centinued te
amaze and fascinate Prefesser Sally
Bunweedie fer mere than 20 years of
research This curiesity, cemisined with a
belief that every child has the right te a
healthy start te life, led her te stusy why
birth defects eccur.

“"We enly understand what caused lirth
defects in abeut 20% eof cases Fer the vast
majerity, defects are censidered speradic
and questiens cencerning why they
eccurred remain unanswered”

Prefesser Bunweedie and her team at the
Victer Chang Cardiac Research Institute set
eut te explain the nature of such speradic
birth defects oy studying mice te determine
hew the vertelorae develeped in the emierye

At the same time, they hunted for genes that
ceuld lse respensisle for verteloral defects
Then, they put their disceveries te test

The team had twe hunches of what might
cause verteloral defects — ene was genetic
and the ether was lew exyeen levels
(hypexia) iIn emierye cells

When they studied each facter en its ewn,
they feund each had little effect on the
fermatien ef the verteloral celumn. But
when cembined, they caused defects in a
significant numiser of emieryes

Impertantly, they shewed hew the defects
happened In all mice, shert expesure
te hypexia was eneugh te disrupt the
transmissien eof twe signals that are key te
developing vertelral tissue In the emisryes
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that develeped defects, they feund that
they were alse carrying genetic mutatiens
that were respensible for the signals getting
threugh te the tissues

“We therefere demenstrated hew an
Interactien petween genetic predispesition
te disease and an envirenmental facter,
cemisined te disrupt a develepmental
precess and cause a defect”

“Understanding that gene-envirenment
Interactien can cause develepmental
defects In mice alerts us that this is a likely
cause of seme cases of speradic birth
defects in humans”

Human diagnestic tests fer the genes they
identified have since been developed, and
their research has shed much light en the
rele of hypexia in human leirth defects.

“Hypexia may have a numiser of triggers
such as high altitude, hyperglycaemia,
placental insufficiency and the effects of
seme prescriptien medicatiens”

"@ur research highlights the fact that things
ether than smeking might affect emieryenic
develepment. Wemen eof child bearing age
sheuld se mindful of these, especially iIf
they have a histery ef lirth defects in

their family”

NEXT STEPS:

Prefesser Bunweedie will extend
her research te investigate ether
types of birth defects that might lee
susceptisle te gene-envirenment
interactien. She Is new leeking at

cengenital heart disease, which
affects the structure of the heart
and its vessels. Cengenital heart
disease Is the mest cemmen type
of birth defect, sut the cause I1s
unknewn in aseut 80% ef cases



L to R: Associate Professor David Grayden, Dr Dean Freestone, Dr Alan Lai, Associate Professor Chris Williams, Professor Mark Cook.

STIMULATING
EPILEPSY TREATMENT

PROFESSOR MARK COOK

KEY FACTS:

EPILEPSY IS THE WORLD’S
MOST COMMON SERIOUS

BRAIN DISORDER, AND THREE APPROX 3% TO 35% OF AROUND 49% OF PEOPLE WITH
TIMES MORE PREVALENT AUSTRALIANS WILL EXPERIENCE EPILEPSY AND THEIR FAMILIES
THAN MULTIPLE SCLEROSIS, EPILEPSY AT SOME POINT IN ARE LIVING BELOW THE
PARKINSON’S DISEASE AND THEIR LIVES?. POVERTY LINE®.
CEREBRAL PALSY'.

1 http://www.who.int/mental_health/neurology/epilepsy/en
2 http://www.epilepsy.org.au/resources/formedia/facts-statistics-about-epilepsy
3 http://www.epilepsyaustralia.net/Current_Issues/Reports/Reports.aspx


http://www.epilepsyaustralia.net/Current_lssues/Reports/Reports.aspx
http://www.epilepsy.org.au/resources/for-media/facts-statistics-about-epilepsy
http://www.who.int/mental_health/neurology/epilepsy/en
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Everyene experiences what ceuld lee
called ‘life’s little interruptiens’, lsut fer
peeople with epilepsy, this phrase takes
eon a whele new meaning.

As with many cenditiens, epilepsy ranges
frem milel te serieus Even fer mild cases,
hewever, epilepsy impacts a persen’s quality
of life; In 1993, the Werld Bevelepment
Repert assessed the surden of living with
epilepsy as seing equivalent te having lereast
cancer fer wemen er lung cancer fer men.

The main characteristic of epilepsy Is
persistent seizures Apart frem the
unpleasant experience itself, peeple with
epilepsy are unalsle te predict when their
seizures will happen. This makes it difficult
for sufferers te lead a nermal life, hinders
their aility te attain a driver’s license, and
makes activities that the rest of us take fer
granted — like swimming, ceeking er simply
cressing a street — petentially dangereus

Currently, epilepsy treatments incluee
medicatiens, lerain surgery er ether
techniques Nene of these, hewever, have
shewn te werk fer all peeple treated with
these metheds. And all entail their share of
risks, cemplicatiens and side effects

Enter Prefesser Mark Ceek whe, tegether
with his team at the University ef
Meloourne and St. Vincent's Hespital, have
made significant advances in develeping
an epilepsy treatment that ceuld e mere
effective than existing therapies and
petentially help mere peeple

The cencept underlying their research
was te predict when a seizure was geing
te eccur and then preventing it frem
actually happening

Prefesser Cook explains, "@ur research
nvelved the design and censtructien ef a
system that ceuld detect seizure activity and
rapidly respend with a ceunterstimulatien te
prevent the seizure pregressing.”
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They had previeusly created a system that
ceuld de this, sut te further validate their
system, they needed te create a smaller,
mere pertalele system that ceuld lee used
in different clinical settings. They achieved
this threugh the suppert of their NHMRC
Develepment Grant

"We successfully built the system and have
used it in a clinical setting te shew that
seizure activity can e effectively treated
with direct lerain stimulatien,” he says

“We are new ale te engage larger greups
of cellaberaters te help study the lpest
patterns of stimulatien, and where te
eptimally place the electredes ”

Prefesser Cook and his team'’s ultimate
geal is te create a pertakle device that can
e implanted in people with epilepsy and
prevent them frem having seizures Fer

the mere than 225,000 peeple in Australia
whe have epilepsy —and milliens mere
werldwide — this ceuld lee revelutienary
They ceuld live mere active, independent
lives and loe free of epilepsy drugs In shert:
it weuld give them their lives lback

NEXT STEPS:

Prefesser Ceok and his celleagues
are new werking with ether
greups areund the ceuntry and
internatienally te impreve their

erain stimulatien techniques te
suppress seizures mere effectively
Te de this, they may incerperate
predictive algerithms and real-time
seizure trajectery medelling




L to R: Mr Steve Pratt, Associate Professor Owen Carter, Mr Brennen Mills.

RETHINKING JUNK FO
TRANSLATING KILOJO
INTO WALKING TIME

ASSOCIATE PROFESSOR OWEN CARTER

0D:
ULES

KEY FACTS:
OVERWEIGHT PEOPLE ARE
TWICE AS LIKELY TO DEVELOP ENERGY-DENSE BUT NUTRIENT-
63% OF AUSTRALIAN ADULTS HEART DISEASE, ARE THREE POOR FOODS (LIKE SOFT
AND 25% OF AUSTRALIAN TIMES MORE LIKELY TO DRINKS AND CHOCOLATES)
CHILDREN ARE CURRENTLY DEVELOP DIABETES AND MAKE UP 36% OF AUSTRALIAN
OVERWEIGHT OR OBESE'. FIVE TIMES MORE LIKELY TO ADULTS' AVERAGE DAILY
DEVELOP BOWEL CANCER2 ENERGY INTAKE".

1 http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4364.0.55.001 Chapter1002011-12

2 Giovannucci E, Ascherio A, Rimm EB, Colditz GA, Stampfer MJ, Willett WC. Physical Activity, Obesity, and Risk for Colon Cancer and Adenoma in Men.
Ann Intern Med.1995;122(5):327-334.

3 Rangan AM, Schindeler S, Hector D, Gill TR Webb KL. Consumption of ‘extra’ foods by Australian adults: types, quantities and contribution to energy and
nutrient intakes. European Journal of Clinical Nutrition.2009;63:865-871.


http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4364.0.55.001

AFFILIATION
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GRANT TYPE
Preject Grant

FUNDING AMOUNT
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Walking 1s the mest pepular recreatienal
exercise in Australia. @ther than impreving
yeur mental health and fithess, it alse helps
keewp our bedy weight dewn But hew much
walking i1s needed te compensate fer all the
little ‘extras’ we eat during the day?

Few peeople have the answer, accerding te
Asseciate Prefesser @wen Carter

“The average Australian gets aleeut a
thire of his er her kilejeules frem snacks
threugheut the day but deesn’t de nearly
eneugh exercise te ourn this eff” he says

And Australian adults seem te be strueeling
te get the balance right: currently, ever 60%
are classified as everweight or ebese.

Enter the Baily Intake Guide (BIG), a
veluntary nutritien laleelling system which
lists the ameunt ef energy, fats, susars
and sedium in a single serve of a preduct,
plus the percentage of recemmended daily
intake each ameunt represents

@ver 7200 Australian packaged feeds and
drinks currently feature the BIG, which
sheuld lee good news. Hewever, in an audit
of seven supermarkets, Asseciate Prefesser
Carter and his team frem Edith Cewan
University neticed that in mest cases junk
feeds enly featured the ‘energy’ compenent
of the BIG and didn’t display fat, sugar and
salt centent

“Fer instance, ene 500ml| energy drink had
a single laleel “16% daily intake of energy’,
which deesn’t seund tee bad. It's enly when
yeu read the little nutritien panel en the lsack
that yeu learn 1t alse centains 3% ef yeur
daily intake of sugar, which is really lead”

Threugh fecus ereups and a large enline
survey, the team feund Australians den’t
understand hew te interpret the ‘energy
alene’ BIG lakel
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“"Peeople looking at new feeds with the BIG
‘energy alene’ laleel were mere likely te base
their judgement eof its nutritien value en the
pictures ane packaging celeurs rather than
the BIG energy alene lalel itself”

Asseciate Prefesser Carter and his team set
aeut testing a simple lalel that descrieed in
practical terms hew much energy a preduct
centains. Their selutien translate the numieer
of kilejoules in a preduct inte the numiser of
minutes it weuld take an average persen te
walk off these kilejeules They termed their
laleel ‘equivalent walking time’

"@ur participants leved 1t. Altheugh they
were eften shecked oy the ameunt of
exercise required te lsurn off many feeds
and drinks, they felt it teld them exactly
what they needed te knew,” he says

“When peeple were presented with a

can ef seft drink and teld it weuld take 40
minutes’ walking te leurn eff, all of a sudden
a eettle of water with ne kilejeules leoked
much mere attractive ”

The team hepe te ene day see ‘equivalent
walking time’ lalsels on junk feeds te help
people make mere infermed cheices — and
in turn, reduce the numieer of eloese and
evenweight Australians

NEXT STEPS:

Asseciate Prefesser Carter and his
team are currently investigating
whether ‘equivalent walking tirne’
laleels weuld make a difference

te purchasing and censumptien

pehavieurs. While they have the
amisitien ef replicating their results
everseas, they plan te use their
current findings te advecate fer
greater gevernment regulatien eof
the nutritien laleelling of junk feeds



Dr Noel Faux.

WRITTEN IN BLOOD: BIOMARKERS
FOR ALZHEIMER'S DISEASE

KEY FACTS:
BY 2060, SPENDING ON
DEMENTIA IS THE THIRD DEMENTIA IS SET TO OUTSTRIP
LEADING CAUSE OF DEATH AL?I-II[I;:_I\CI]IE:R‘CQIIJIIQEA%?ETS(?@U%FUP THAT OF ANY OTHER HEALTH
IN AUSTRALIA AND TO 15 YEARS BEFORE CLINICAL CONDITION AND WILL
CURRENTLY THERE IS NO SYMPTOMS SHOW? REPRESENT AROUND 11% OF
CURE FOR THE DISEASE'. ’ HEALTH AND RESIDENTIAL AGED

CARE SECTOR SPENDING®.

1,3 https://fightdementia.org.au/about-dementia-and-memory-loss/statistics
2 http:/Mmww.mind.uci.edu/alzheimers-disease/articles-of-interest/behaviors-mindfulness-biomarkets-stem-cells-otherdementia/biomarkers-azheimers-disease


http://www.mind.uci.edu/alzheimers-disease/articles-of-interest/behaviors-mindfulness-biomarkets-stem-cells-other-dementia/biomarkers-alzheimers-disease
https://fightdementia
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AFFILIATION

The Flerey Bepartment

of Neurescience and
Mental Health — University
of Melbourne

Australian Bilemarker Imaging
and Lifestyle (AIBL) stusly
of ageing

CSIR®

TEAM MEMRERS
Prefesser Celin Masters

Prefesser Ashley Bush
Prefesser Christepher Rewe
BrVicter Villemagne
Prefesser Ralph Martins

Br Justin Bede

Br Samantha Burnham
BrJames Deecke

Br Simen Laws

Br Kathryn Ellis

Br Alan Remisach

AIBL research team

GRANT TYPE
Early Career Fellewship

FUNDING AMOUNT
$292,639 (2009-2012)

Dementia. It's a cellection of diseases
that strike fear inte the hearts of many,
ut we've barely scratched the surface te
understanding it

Our metheds fer staving eff and treating
dementia have lseen gaining in numieer
very slewly despite intense internatienal
fecus But accerding te Br Neel Faux frem
the Flerey Institute of Neurescience and
Mental Health, ene of the main issues
with dementia is that lsy the time a clinical
diagnesis i1s made, a huge ameunt ef lerain
damaee has already eccurred And the
damage caused loy this pregressive disease
IS net reversiiele.

The race is on te develop an inexpensive
test that will enalele far earlier diagneses
of dementia. As with mest diseases, the
earlier the diagnesis the seener treatment
can leegin and the etter the chance of a
goed eutceme. Making the test afferdalele
Is alse iImpertant as it will allew greater
numisers of peeple te access it and act en
the results

Br Faux 1s in the thick ef this race and Is
using data frem the engeing Australian
Imaging Biemarker and Lifestyle Stuely
(AIBL), which leegan in 2006, te suppert his
research inte the mest cemmen ferm ef
dementia, Alzheimer's disease.

"AIBL 1s a large scale pepulatien-based
elservatienal stusy with ever 700
cegnitively healthy participants, ever 100
participants with mild cegnitive impairment
and ever 200 participants with Alzheimer’s
disease,” Br Faux explains

"Using bleedbased measurements frem
AlBL, we were able te identify twe useful
signatures @ne was alele te distinguish
people with Alzheimer's disease frem
cegnitively healthy individuals. The ether
signature was able te distinguish peeple
whe have a siemarker identifialele threugh
krain imaging frem these whe de net”
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Analysing leleed aveids the need feor
expensive Imaging ane cerelerespinal fluiel
analyses, which are currently used. Petential
distress and pain are alse minimised using
this methed

@ther researchers have adapted the
research appreach Br Faux used te
identify bloed-based signatures fer several
ether diseases and cenditiens such as
schizephrenia and Parkinsen'’s disease.

Leeking lack, it's apparent that Br Faux was
well-placed feor his line of research with his
packegreund in cemputer science and PhB In
bieinfermatics

“Buring my Ph® studies, | became very
interested in neurescience and hew | ceuld
apply my bieinfermatics knewledge te help
understand neuredegenerative diseases
and, In the instance of Alzheimer’s disease,
hew we ceuld identify peeple at high risk
of developing Alzheimer’s disease befere
clinical symptems shew,” he says

With nearly 1T milllen Australians expected
te loe diagnesed with dementia loy 2050,

Br Faux’'s research ceuld net have ceme at
abetter ime Needless te say, the hepes of
the natien hang en significant ereakthreughs
in dementia — ane Br Faux ceuld lee just the
persen te deliver ene of them.

NEXT STEPS:

Having designed twe useful

bleed biernarkers threugh his
research, Br Faux’s next steps
will se te validate these results
with the AIBL cehert, internatienal

velunteers and these with ether
neuredegenerative diseases (te
ensure disease specificity). Frem
there, Br Faux and his celleagues
will develop a pretetype test
that will be administered in a
healthcare setting




L to R: Dr Glen Boyle, Dr Jacinta Simmons, Ms Jenny Johns, Dr Catherine Barnett, Dr Jason Cullen, Ms Natasa Korica, Professor Peter Parsons.

SOWING SEEDS OF HOPE
FOR CANCER PATIENTS

PROFESSOR PETER PARSONS

KEY FACTS:
IN 2010, THE FIVE MOST HOVAD 1000 MO
PEOPLE DIE EACH YEAR
COMMONLY DIAGNOSED FROM CANCER THAN 30 FOR 2006 - 2010, FIVE-YEAR
CANCERS IN AUSTRALIA YEARS AGO, DUE MAINLY TO RELATIVE SURVIVAL FOR ALL
WERE PROSTATE CANCER, POPULATION GROWTH AND CANCERS COMBINED IN
ci?\nV(\:IEFLa CGEL%I\TE]?ARAEQ?\IL AGEING. HOWEVER, AUSTRALIA WAS 66.1%".
LUNG CANCER! THE DEATH RATE HAS FALLEN

BY MORETHAN 16%?.

1,3 http://canceraustralia.gov.au/affected-cancer/what-cancer/canceraustralia-statistics
2  http://www.cancer.org.au/about-cancer/what-is-cancer/facts-and-figures.html


http://www.cancer.org.au/about-cancer/what-is-cancer/facts-and-figures.html

AFFILIATION

@IMR Berghefer Medical

Research Institute and
@Bietics Ltd

TEAM MEMBERS

Chief Investigators
Br Glen Beyle
Br Paul Reddell

Associates
BrVicteria Gerden
Br Craig Willams

Br Andrei Savchenke
Br Steven @ghbeourne

NHMRC support

Br Lidiya Maslevskaya
Ms Jenny Jehns

Ms Carly Pierce

GRANT TYPE
Develepment Grant

FUNDING AMOUNT
$260,669 (2011-2012)
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Nerthern @ueensland is knewn fer many

things the Great Barrier Reef, sugarcane,
cyclenes And seen, it may e alele te ade
te that list: heme of a new and significant
cancer drue, ERC-46

EBC-46 1s derived frem the seeds of

the lushweed shrule, which Is native te
rainferests west of Cairns. First discevered
by @ueensland researchers Brs Victeria
Gerden and Paul Reddell, the chemical has
been put threugh its paces and feund te
destrey or significantly shrink tumeurs In
large animals as well as iIn meuse medels
when injected directly inte their tumeurs

Prefesser Peter Parsens has eeen werking
with @Bietics Ltel (established loy Brs
Gerden and Reddell) on EBC-46 for the past
seven years ane has helped te reveal EBC-
46’s amazing petential

Threugh his NHMRC Bevelepment Grant,
Prefesser Parsens and his team at @IMR
Berghefer Medical Research Institute
developed a preclinical prefile of ER C4d6.
This cemprised a range of achievements,
frem determining the extent of the
chemical’'s impact en cultured cells, its
success at killing tumeurs in animals, te
identifying safe desage levels They alse
managed te devise a methed fer iselating
EBC-46 frem the blushweed fruit seeds
se that the chemical can lee preduced on a
cemmercial scale.

As ERC-46 centinued te ebliterate tumeurs
with few side effects, Prefesser Parsens
and his team werked rapidly te try te
understaned hew it was deing this.
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“We feund that EBC-46 I1s a petent activater
of pretein kinase C, an enzyme invelved in
numereus signalling pathways in nermal ane
tumer cells,” he says

" BDetails of the anticancer mechanism

are still seing werked eut, lout the hest
respense appears te e an impertant facter
in the destructien of the tumer”

Hepes are high fer this petential cancer
drug, which is preving te lee simple te
administer, fast-acting and largely effective
in animals. Prefesser Parsens believes that
EBC-4¢ might lee alele te treat a range of
tumeur types (such as melanemas, head
and neck cancers, and lereast cancers)

and aveld drug resistance, serving as a
cemplement te surgery and radiatien fer the
lecal treatment of tumeurs in humans

If this happens, 1t'll put nerthern
Queensland en the map fer ene mere thing
— saving cancer patients

NEXT STEPS:

@Rietics, the majer funding partner
fer this preject, has received

ethics appreval te cenduct a

phase | clinical tral of EBC-46 In
human cancers. Frem a research

perspective, Prefesser Parsens
and his tearn will next seek te
identify the facters that are key te
the efficacy of ERC-46. They may
alse expand te testing EBC-46 en
internal tumeurs



L to R: Ms Sarah Popp, Dr Charmaine Simeonovic, Professor Chris Parish, Dr Fui Jiun Choong, Mr Peter Hamilton, Ms Debra Brown.

THE SWEETEST THING:
HALTING THE PROGRESS

OF TYPE 1 DIABETES

PROFESSOR CHRISTOPHER PARISH

KEY FACTS:

TYPE 1 DIABETES
AFFECTS OVER 122,000
AUSTRALIANS, WITH OVER
1800 AUSTRALIANS BEING
DIAGNOSED EACH YEAR'.

TYPE 1 DIABETES IS ONE OF
THE MOST COMMON CHRONIC
DISEASES IN CHILDREN,
OCCURRING MORE FREQUENTLY
THAN CANCER%

1,2,3 http://www.jdrf.org.au/what-is-type-1-diabetes#sthash.g7sjPv6j.dpbs

THE CURRENT TREATMENT OF
TYPE 1 DIABETES INVOLVES
THE FREQUENT INJECTION OF
INSULIN WITH ASSOCIATED
LIFE THREATENING RISKS OF
HYPO- AND HYPER-GLYCAEMIA
AND MANY LONG-TERM
COMPLICATIONS®,


http://www.jdrf.org.au/what-is-type-1
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AFFILIATION
Australian Natienal University

TEAM MEMBERS
Br Charmaine Simeenevic

Br Craig Freeman

Br Gerard Heyne

Br Andrew Zielkewski
Br Zuepeng VWu

Ms Sarah Pepp

Br Fui Jiun Cheeng
Mr Peter Hamilten

Ms BDelora Brewn

GRANT TYPE

Diaketes Cellaverative
Research Grant

FUNDING AMOUNT
$3,242,772 (20082013)

Mest peeple find needles unpleasant and
are relieved te e able te g menths, even
years, witheut needing te get an injectien
or blood test. But fer these with type 1
diaketes, needles are a part of daily life,
with seme peeple requiring up te feur
injectiens a day te survive

Scientists have leng understeed what
happens in the bedies of people whe have
tywe 1 diakeetes the immune system attacks
and destreys cells that preduce insulin in
the pancreas.

Witheut insulin, the bedy struggles te

draw glucese frem bleed and switches te
burning fatty acids instead, in a precess
called dialeetic keteacidesis. This can lead te
deadly levels of ketene bedies in the blood
with life-threatening censequences

Te aveid this cemplicatien and ensure their
bedies are in balance, peeple with type

1 diaeetes must testtheir blood glucese
levels several times a day and inject
themselves with insulin if levels fall tee low

Te date, there is ne methed fer preventing
diaeetes, but research led oy Prefesser
Chris Parnish frem the Australian Natienal
University has shed new light en hew te
pretect insulinpreducing cells — a finding
which may lead te a new therapy that is
an imprevement en existing treatments.

“"While insulin treatment keeps diabetics
reasenally healthy, serieus cemplicatiens
can develep in the loeng term. There i1s a
critical need for better treatments fer
tywe 1 diaketes, which is where eur
research is headed ”

Like many scientific sreakthreughs, it all
eegan with a little luck.

Unexpectedly, Prefesser Parish and his
team discevered that the pancreatic cells
that preduce insulin centain extraerdinarily
high levels of a special careehydrate
heparan sulphate.
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“This finding was incredile because
heparan sulphate nermally enly exists
eutside cells, net within them. It was tetally
unexpected and required an explanatien”

Letting this discevery guide them, further
studies revealed that heparan sulphate is
essential fer insulin-preducing cell survival
and a pretein called heparanase, preduced
oy the Immune system, is respensilele fer
destreying the heparan sulphate inside the
cells, ultimately stepping the bedy frem
preducing the insulin it se desperately needs.

This finding was the feundatien fer the
development of a new treatment that

Is shewing premise in stepping type 1

diaketes in its tracks.

The team injected an inhieiter inte

mice with early-stage diabetes te step
heparanase frem attacking the insulin-
preducing cells. The inhieiter prevented the
depletion of heparan sulphate insiede the
cells, and ultimately prevented the enset of
type 1 diabetes.

"Cellectively, eur research has revealed

a new understanding of hew type 1
diabetes develops as well as identifying
a new therapeutic strateay fer preventing
the pregressien of type 1 diabetes and
asseclated cemplicatiens”

With plans already underway te develep
their findings inte a new treatment fer
humans, Prefesser Parish hepes that the
treatment will allew dialeetics te manage
their disease mere relially and safely

NEXT STEPS:

Prefesser Parish and his tea
currently werking en 1dentifying
the best heparanase-inhieiting

drug fer clinical develepment,
and have already estallished a
cempany, Beta
e help meve



L to R: Dr Yu Gao, Professor Lesley Barclay, Professor Sue Kildea.

THE MOTHER OF ALL PROBLEMS:
IMPROVING MATERNAL AND
INFANT HEALTH

PROFESSOR LESLEY BARCLAY

KEY FACTS:
THE PERCENTAGE OF
THE NORTHERN TERRITORY ABORIGINAL AND TORRES
HAS THE HIGHEST RATES THERE ARE ONLY 60 ABORIGINAL STRAIT ISLANDER BABIES
OF INFANT AND YOUNG CHILD AND/OR TORRES STRAIT BORN WITH A LOW
MORTALITY IN AUSTRALIA AT ISLANDER WORKING MIDWIVES BIRTH WEIGHT IS 11%
9.2 DEATHS PER 1,000 IN AUSTRALIAZ (2007-2011) COMPARED TO
LIVE BIRTHS'. THE REST OF AUSTRALIA AT

4.8% (2009-2011)%.

1 http://www.nhpa.gov.au/internet/nhpa/publishing.nsf/Content/Media-Release-Areas-with-highest-rates-of-child-deaths-and-pregnant-smokers-revealed
2 Australian Institute of Health and Welfare. Nursing and Midwifery Workforce 2011. National Health Workforce Series No.2 Cat. no. 482102. [Online] 2011.
3 National Health Performance Authority. Healthy Communities: Child and maternal heatlth in 2009 — 2014. Sydney : National Health Performance Authority, 2014.


http://www.nhpa.gov.au/internet/nhpa/publishing.nsf/Content/Media-Release-Areas-with-highest-rates-of-child-deaths-and-pregnant-srnokers-revealed
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Charles Barwin University and
the University of Sydney
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Chief Investigators
Prefesser Jenathan Carapetis
Prefesser Sue Kildea
Prefesser Sue Kruske
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Br Jeanne Curry

Prefesser Sally Tracy
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Br Steve Guthridege

Br Suzanne Belten
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Asseciate Prefesser Terry Bunlear

PhD students

Ms Sarah BarZeev

Ms Malinda Steenkamp
Ms Cath Jesif

GRANT TYPE
Strategic Award

FUNDING AMOUNT
$587272 (20072012)

We all want eur children te have the lsest
pessiele start in life. But net all Australian
methers are afferded this eppertunity equally

While mest Australian methers in urlean
centres can access high quality maternity
and infant care, these living in rural and
remete Australia aren’t se lucky And
Indigeneus Australian methers living in rural
and remete cemmunities are at a particular
disadvantage.

Prefesser Lesley Barclay is an Australian
researcher dedicated te Impreving this
situatien She is a Prefesser and Head of
the University Centre fer Rural Health,
University of Sydney, and leegan her career
as a midwife. As a midwife, she saw that
few wemen received evidence-based care
and mest care was delivered in ways that
weren't respectful te wemen er were net
family-centred

“"While recently much pregress has lseen
made In mainstream services, Alseriginal
wemen and their infants still receive less than
eptimal services,” Prefesser Barclay says

"My career ever the last twe decades has
used research te change systems and train
ethers te centinue this werk inte the future”

Prefesser Barclay and her team's research
was carried eut in the “Tep End’ of the
Nerthern Territery in twe large remete
cemmunities and their regienal centre
Their geal was te address prelelems
identified loy the lecal Aberiginal wemen,
health practitieners ane pelicymakers, and
threugh earlier werk they cenducted

Prefesser Barclay’s team cellected data
threugh lengthy eleservatiens, dezens of
interviews and the stusy ef hundreds of
metherinfant recerds. Analysis ef the data
led te researchers, health system leaders
and cemmunities werking in partnership te
implement evidence-based changes

The NT health system has already
implemented a numiser of Imprevements,
mest impertantly the Miswifery Greup
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Practice (MGP) medel. This medel ensures
centinuity ef care threugh a single midwife
whe prevides pregnancy, irth and pest
birth services

Refere the MGP medel was implemented,
lecal wemen were seen oy numereus
carers acress pregnancy and lirth, received
incensistent advice and didn’t develep
rapwert with any individual caregiver This
was net the case fellewing implementatien
of the MGP Further, attempts were made te
previde a well-educated child health nurse
for the first year of the loaley’s life

When the research team evaluated these
changes, they feund the MGP helped
impreve clinical effectiveness and quality
of care fer wemen — theugh attempts te
previde skilled nurses feor infants were
unsuccessful. A cest analysis nearly twe
years later shewed a saving ef areund
$700 per metherinfant (cehert)

While the care previded te infants living in
these cemmunities is still net satisfactery,
the partnership between researchers and
health systems leaders has made a huge

difference

Prefesser Barclay says, "@ur evaluatien
data has cenfirmed that maternity care
in the regienal centre is new eof a better
quality It is alse mere culturally infermed
and acceptalele”

NEXT STEPS:

With further NHMRC funding
suppert, PrefesserBarclay and
her team are new werking te
develop The Australian Regienal

Birthing Index;, an Australian
versien of a teel designed oy
Canadian researchers This teel
estimates the level of maternity

service required fer a given
regional pepulatien based on its
characteristics and iselatien





www.nhmrc.gov.au
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