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MISSION

Cardiovascular disease is the leading cause of

death and disability worldwide and is responsible

for over 40% of deaths in Australia each year. The risk
factors for cardiovascular disease are highly prevalent in the
Australian community with 80% of all adults having one of
the following risk factors:

At the Baker, our mission is to reduce death and disability
from cardiovascular disease. We achieve this through activities
ranging from research at the laboratory bench to clinical trials,
patient care and education.

The major areas of research at the Baker are:

The Baker Heart Research Institute is funded from a diverse
range of government and private sources. We remain grateful
for the continuing support of the corporate sector, trusts,
foundations and individual donations.
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ABOUT THE BAKER

The Baker leads the fight against

heart disease. Cardiovascular disease is
Australia’s leading health problem as over
3.6 million Australians suffered from
cardiovascular disease in 2001. Over the
last decade the prevalence of
cardiovascular disease rose by more than
18%, and at a cost of 7 billion dollars
each year, it demands 11% of Australia’s
total health care expenditure.

By operating the country’s most
comprehensive heart research program
our scientists are considered to be
amongst the very best. The Baker is
recognised internationally as one of the
world's leading medical research centres.

In the past, Baker scientists have
discovered the medical knowledge that we

A WORD FROM

now take for granted. For example, Baker
scientists proved that exercise lowers blood
pressure and they discovered the plasma
protein that distinguishes between Type |
and Type Il diabetes. In the future, it is the
Baker's vision to eradicate heart disease.
The Baker boasts 3 major divisions,

24 research laboratories and more
than 220 staff. We focus on both basic
and clinical research, a unique and
effective combination.

The major areas of research at the

Baker are:

e The risk factors and prevention of
heart disease

e Coronary disease, heart attack and
sudden coronary death

e Heart failure

e Diabetes and its complications

The Baker is a World Health
Organisation Centre for
Cardiovascular Research & Training.
Although we are one of the best
research facilities in the world, we
recognise that the fight starts at
home. The Baker is actively
involved in the local community
and sets it sights on becoming

a household name.

During the last 78 years we

have come a long way, but still
have much more to achieve.

It's the expertise and enthusiasm of
all our dedicated staff members that
will ensure we continue to make a
difference. After all, health means
the world to us.

| was fortunate to be introduced to the
Alfred Hospital and soon after the
Baker Heart Research Institute by Sir
William Philip and John Habersberger
over 40 years ago. For me it has been
an inspiring and stimulating experience
to serve with intelligent and highly
motivated scientists and administrators
who are dedicated to solving health
problems and helping others.

The skill of our research workers has
earned for the Baker a world wide
reputation and the partnership with the
Alfred is a model in applied research.

| remember with gratitude my first stress
test on Garry Jennings' (current Director
of the Baker) bicycle. Urged on by then
Director Paul Korner, | pushed toward
my limit only to have the machinery go
haywire. Garry stopped the proceedings,
did lots of chart analysis and then wired
me up for 24 hours.

Thanks to his care and concern everything
settled down and there have been no
further ‘incidents’ in my 80 years.

On the journey back from the UK about
20 years ago | read in the QANTAS

Sir Laurence Muir

magazine about pets as therapy. With the
help of my son-in-law Dr Edward Donelan
and some other vets we set up the Delta

Society to encourage pets as companions.

Dr Warwick Anderson, then at the Baker,
spent 2 years in researching the effect of
companion animals on our heart patients.
The results were very favourable and the
veterinarians are continuing to alert the
community to these advantages.

The Baker is not only a world leader in
medical research; it is peopled and led
by warm and caring Australians.



PRESIDENT’S

| retire from the Baker Board this year
and so this will be my last President’s
Report. | thought | should do something
a little different and take the
opportunity to review not only aspects
of the year just past, but also to give
you a few thoughts about the Baker's
progress in the last decade, where |
think it is now and where | hope it will

be heading in the future.

Annual Reports are hard work for all
involved, but a very necessary discipline
which is sensibly imposed upon most
public organisations so that they may
render an account of themselves, both
financially and in terms of performance,
by explaining what they have been
doing in the past year and what they
plan to do in the near future. But it is
also a good idea from time to time to
take a wider perspective on the
organisation and | shall endeavour to do
this in some measure here. The space
allotted for me in this report is
insufficient to give you a full survey of
all of the Baker's activities, and anyway
Garry Jennings will tell you about most
of the exciting happenings of 2004 and

what they portend for the future.

When | first arrived at the Baker in the
late 1980's it was located in its old

home in Baker Lane in quite worn-out
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buildings, some of which were
constructed in the very early part of
the 20th Century when the Baker was
founded. The “0ld Baker Building”,
as our former home is now officially
called, was a quaint and serviceable
collection of buildings which did not
inspire anyone by their architectural
qualities and did not provide a
stimulating or efficient working
environment. One of the ‘Old Baker’
building’s chief drawbacks, as |
perceived it, was the fact that it did not
encourage collaboration of any sort
because all of the laboratories were
physically constrained and quite
separate from one another. | regarded
it as a key priority to get the Baker
housed in better premises because |
have always believed in the motive
power of architecture to inspire human
creativity and productivity. There is
ample physical and intellectual
evidence of this in Egypt, Greece,

Rome, China and all across Europe.

Probably the most exciting event that
has occurred in my time on the Baker
Board is the planning, construction and
the move into our new building. It is
the ideal home for an Institute like the
Baker in every respect. It is open, bright,
cheery and uplifting as soon as you

walk in the door. It also actively

Norman O’Bryan

encourages scientific and social
interaction, because people can see one
another and the spaces are large
enough to enable research partnerships
and collaborations to form naturally,

as they should do in an organisation
dedicated to the pursuit of scientific
and medical discovery in all of its
multifarious dimensions. It is a perfect
environment in which to indulge one
of humankind’s greatest aspirations:

the pleasure of finding things out.

Despite the fact that we are now well
and truly settled into this still very new
home, | think the challenges for the
Baker remain essentially the same as
those which | identified when | first
became associated with the Institute.
However, our approaches to managing
and overcoming them are now quite
different. | am pleased to say that |
regard our approach to problem solving
and strategic planning for the Baker’s
future as much more sophisticated and
efficient than it was when | first
arrived. This is due in no small measure
to the combined talents and
professionalism of Garry Jennings and
our senior scientists, Erica Hughes and
her administration team and our Board
members. This is my last public
opportunity to applaud them, which |

do wholeheartedly.



Resources

The most valuable and the scarcest
resource for the Australian medical
research community is money. When

| arrived at the Baker it was a block
funded Institute of the NHMRC and
could rely upon a fixed sum, slightly
adjusted in each of the 5 years of the
quinquennia by which the NHMRC
block funded the 5 major Australian
medical research institutes. | recall,
when it was first mooted that block
funding might disappear, that this was
thought to be potentially the end of
some of those Institutes. They are all
still with us, and all bigger and
stronger than before. The Baker in
particular has flourished in the post-
block funded era. It has done this by
remaining intensely competitive and
very successful in its quest to win peer-
reviewed grant funding, both within
Australia and from overseas, to fund its
research. Our ability to attract peer-
reviewed competitive grants of the

scale we now win is very impressive.

But the annual cycle of grant
applications, reviews and funding
requests is a heavy burden for
Australian medical researchers and a
distraction from their work of discovery.
So the Baker Board has striven

throughout this period to raise

additional monies which would provide
a pool of discretionary funds in the
hands of the Director to devote to
projects which for various reasons do
not attract sufficient funding from
public sources. It is of the very essence
of independent medical research that
some “blue sky” projects undertaken
by very talented researchers should be
funded within Institutes like the Baker,
even when no outside funding source
can be found for them. The Board
rightly considers that we must have the
confidence and provide the wherewithal
to back the Director’s judgment in such

matters from time to time.

| regret to say that we have not as yet
achieved the objective of providing the
Baker with a sufficiently large corpus of
capital from which we can reliably earn
income sufficient to ensure that we can
support science that we believe in but
otherwise will not be funded. This, |
think, is the major challenge that the
Baker now faces. Like the challenge of
new premises a decade ago, | am sure it
can be overcome. | was struck during
the Tsunami Appeal earlier this year at
how generous Australians are when
faced with cataclysmic world events like
the Indian Ocean Tsunami. The work
that we do at the Baker will ultimately

save more lives than were lost in the

Tsunami, but because that salvation
cannot be illustrated in the graphic and
dramatic fashion that occurred in the
Tsunami Appeal, it does not resonate
with the Australian public sufficiently
loudly to attract the funds on the scale

given to disaster relief.

One of our great present and future
challenges is to convey the
importance and urgency of our
fundraising needs to the Australian
community to ensure that they
recognise the significance to our
people and to the rest of humanity of
the work we do. Whilst the Baker has
a much higher public profile now than
when [ first arrived at the Institute,

I still perceive this as probably the
Baker's most urgent need upon my
departure. If you can assist Erica,
Kristen and our fundraising team in
any way, | would urge you to do so.

Ours is a most worthwhile cause.

Our human and material resources to
undertake our vital research are better
than they have ever been. Garry
Jennings is managing to attract, retain
and inspire some of the world’s leading
researchers in their respective scientific
fields. An example of this is the recent
appointment of Dr Karlheinz Peter to

head the Baker's Centre of Thrombosis



and Myocardial Infarction. Karlheinz
came to the Baker from the University of
Freiburg in Germany and is an
outstanding example of an international
physician-scientist who was attracted to
the Baker because of its unique ability
to translate basic scientific research
across the spectrum of medical
treatment and the testing of new
discoveries. Karlheinz is a scientist of
whom | am sure we will hear much

more in the years to come.

Also during 2004 we significantly
upgraded the human and material
resources which the Baker dedicates to
its Proteomics and Genomic Research
facility. This facility operates in the
Clive and Vera Ramaciotti Centre in the
Baker and is under the joint command
of Professor Greg Rice and Dr Gert
Talbo. They and their very talented staff
deliver core proteomic services to
scientists operating at the Baker and
on the AMREP campus generally, but
also offer translational proteomic
services which provide new discovery
platforms for the testing of medical
research hypotheses and the
development and the evaluation of
new clinical diagnostics. With the
existing and brand new equipment
which the Baker has acquired in the

last 12 months (thanks to the
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Ramaciotti Benefaction), we believe
that some major breakthroughs will be

achieved in this new facility.

Our senior scientific faculty has many
stars, some of whom have been
already recognised as standing at the
peak of their profession (Garry
Jennings, Murray Esler, David Kaye
and Mark Cooper come immediately
to mind), others of whom are
knocking at the door of recognition
which we are confident they will soon
receive (they are too numerous to
mention, but “they know who they
are"!). People are the most valuable
resource of any institution like the
Baker, the value of which is ultimately
measured in its intellectual endeavour
and output. Garry Jennings, who was
recognised by the award of the Order
of Australia in January, is a truly great
leader of this team. | hope that he
will stay with this organisation for a
very long time to complete his vision
for the Baker as a leading
international cardiovascular research
institute at the hub of a major
medical research and creative centre

of excellence on the Alfred campus.

We also have an excellent operations
and management team under Erica

Hughes' capable leadership. Again,

space does not permit me to mention
them all here, but their efforts are
greatly appreciated. We are lucky
indeed to have an extraordinarily
good humoured and hard working
team of administration and support
staff, all of whom understand that
their mission is to assist in all possible
ways the progress of the Baker's
science. | am constantly struck by
their energy and dedication to this
task. Unlike the scientists there are no
significant external rewards for them
in terms of recognition or
achievement and so it is important
that we recognise their excellent
efforts in publications such as these
and that they understand how much

we appreciate their efforts.

Last, but by no means least, | want to
pay tribute to my fellow Board
members. They are a cheerful and
tireless bunch, who never refuse even
my sometimes unreasonable requests
for their precious time and analytical
resources. | know Rob Stewart will
prove an excellent successor and that
the Baker is in the safest and most

capable hands.

ﬂ/m@ﬁrﬂ

Norman O’Bryan



DIRECTOR’S

The end of 2004 completed a period of
transition for the Baker. This fine and
gracious lady well into her seventh
decade has metamorphosed into the
new Baker, ready to take on the world.
Norman O'Bryan, our President
provided the stewardship for this well
administered dose from the fountain of
youth and it is with enormous, albeit
reluctant gratitude that we note his
intention to stand down from this role
in the course of 2005. He has given us
good governance with formidable
vision, style, intelligence and that
altogether uncommon grace, common
sense. He constructed an outstanding
and vigorous Board of Management, a
legacy that will serve us well as we go
forward. As Sir Laurence Muir, our
distinguished Patron can testify we have
a way of keeping past Presidents
involved and we hope this will be the
case with Norman as he progresses an
already stellar career in the law, public,

and family life.

The key elements in our makeover have
involved physical infrastructure, new
technology, the recruitment of outstanding
scientists, the implementation of the new
National Health and Medical Research
Council funding model, and the

introduction of new systems in finance,

human resources, IT, commercialisation
and the other important functions that are
integral to our pursuit of outstanding
research. Our 3 major scientific themes are
prevention of heart, stroke and vascular
disease with a special focus on diabetes
and other risk factors, heart failure, and
the nexus between heart, stroke and

vascular disease and the nervous system.

Building work has now been completed.
Not only do we have the wonderful
amenity of the new Baker building and its
linkage to the Alfred & Baker Medical Unit
but also two large new floors in the
adjoining building of the research precinct.
These house the Australian Centre for
Blood Diseases, a Monash group led by
Professors Hatem Salem and Shaun
Jackson. Their research on thrombosis is
very complementary with the work of the
Baker addressing coronary disease and
atherosclerosis. The other new floor has a
clinical trials platform serving the Alfred
campus, Monash, and other triallists in
Victoria and beyond. Through Clinical Trials
Victoria and the Centre for Clinical Studies
we are now able to conduct, facilitate and
support clinical trials ranging from the very
first time a new therapy is given to people
to large community outcome studies.
Hopefully we will soon be testing new

treatments developed by our own

Garry Jennings

scientists, or by the excellent
biotechnology companies based at the
Baker. Even more gratifying than the new
facilities however is the cooperation,
collaboration and goodwill of the
disparate groups from Institutes, University,
hospital and industry that occupy the
precinct. These have led to joint projects,
sharing of resources, ideas and expertise
and this will undoubtedly increase as we

get to know each other even better.

New technologies introduced this year
and the search for new scientists are
aligned with our overall objective of
matching major areas of human need
with our Baker strengths and
opportunities. We target only the highest
impact journals to report our work.

The Clive and Vera Ramaciotti Centre for
Proteomics and Genomics Research had
a major upgrade with new, highly
sensitive equipment for protein detection
and analysis. We have been extremely
fortunate to attract a whole new team,
experienced in the applications of
proteomics with Associate Professor
Greg Rice and skilled mass spectroscopist
Dr Gert Talbo. This gives the Baker a
world-class analytical capability to match
other flagship capabilities in clinical and
translational research, integrative

physiology, and molecular signalling.



The community is becoming increasingly
aware and concerned about the
burgeoning increase in risk factors for
heart, stroke and vascular disease in the
young. Diabetes and metabolic risk factors
are of particular concern and the Baker
has built up its already substantial efforts
in the area, particularly through the work
of Mark Cooper’s colleagues in the
Diabetes Complications laboratory and
the Wynn Department of Metabolic
Cardiology led by David Kaye. Bronwyn
Kingwell, Peter Little and Dmitri Sviridov
all had high impact publications, reflecting
significant scientific advances in the field
of diabetes and metabolism in the course
of this year. Bronwyn's studies showed the
process in which exercise causes glucose
to be taken from the blood into skeletal
muscle for energy production, revealing a
whole new list of possible approaches to
lowering blood glucose in people with
diabetes. Peter's group have found a new
effect of an oldish group of drugs in
preventing atherosclerosis associated with
diabetes. Dmitri has a novel insight into
HDL (the ‘good’ cholesterol) and its
production by our muscles. Mark and his
team have identified a new AGE
(advanced glycation end product). These
seem to be involved in the damage to
arteries that is characteristic of diabetes.

They are also leading world wide testing

() www.baker.edu.au

of cross link breakers - new therapies for
diabetes that prevent damage to the
arteries without affecting sugar levels.
Murray Esler, Gavin Lambert and their
colleagues are tackling the obesity
problem from a different perspective and
have unique results showing that about
one quarter of the body’s production of
leptin occurs in the brain. Previously it
was thought that fat tissues produced this
hormone as a mechanism of warning the
brain that we have eaten enough during
a meal. Murray's group have also been
productively investigating their
longstanding interest in the key links
between the brain and the heart that
characterise depressive illness,

panic disorder and other major

affective disorders.

Our community is also acutely aware of
the rising costs of health care, particularly
with an aging community. Heart failure
along with other consequences of heart,
stroke and vascular disease is the greatest
contributor to the cost of health care in
the elderly, as well using up hospital beds
and expensive and sophisticated
therapeutic devices. More importantly it is
responsible for many premature deaths
and a huge amount of disability. Our
research this year on the mechanisms of

heart failure and hypertension led to the

identification of a new target for therapy
(the arginine transporter), and David Kaye
has identified a lead compound for further
testing. Geoff Head has another new
compound to test for potential usefulness
in heart failure and this work, in
collaboration with IMBS has progressed to
be the basis of one of a number of new
companies recently formed to
commercialise Baker research. Another
highlight for our Heart Failure and
Molecular Cardiology Division in 2004
was the first patient implant of their
invention that treats leaking mitral valves.
The device is inserted using a catheter,

obviating the need for surgery.

These are selective vignettes from a large
body of scientific achievements at the
Baker in the last year. Much more can be
found in the accompanying 2004 Research
Report, which is published on our website
www.baker.edu.au. Formal analysis of
Baker scientific publications performed
during the year shows considerable
increase in productivity with average
impact factor (a measure of quality)
increasing to just below 5 at the same
time as the number of peer reviewed
publications increased. The average
number of scientific manuscripts/ senior
scientists published was over 6 —a 50%

increase since 2002. Success rates in
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competitive peer review grant
applications continued to exceed
national averages and importantly there
was an increase in revenue from
overseas peer review research grants,
which more than doubled over the
previous year. The establishment of a
joint Alfred and Baker Research Office
enabling Heather Gallichio to provide us
with a highly efficient level of
professional support and grant
administration has hugely facilitated
these results from the labs. One
interesting and popular initiative from
Murray Esler and Heather and her team
has been the introduction of a monthly
research prize to the laboratory with the

highest impact publication.

An extensive international search led us
to identify Professor Karlheinz Peter, an
interventional cardiologist as one of the
outstanding figures in translational
research on thrombosis. Karlheinz
joined the Baker at the end of 2004
and will establish a new Centre, which
will develop novel methods of
preventing thrombosis and its
consequences. We thank the Helen
MacPherson Smith Trust for supporting
the acquisition of Professor Peter. Other
new arrivals at the end of 2004 include

Julie McMullen who has been working

on normal and abnormal growth of the

heart at Harvard University.

Sal Pepe hosted a satellite meeting of
the 18th World Congress of the
International Society for Heart Research,
which drew a coterie of internationally
renowned heart researchers to the
Institute in August. Three of which are
introduced in the following pages:
Professor David Kass, Professor Edward
Lakatta and Professor Roberto Ferrari.
Many other distinguished visitors graced
our Institute during the year and we
hosted a number of other scientific
meetings including the Australian High
Blood Pressure Research Council annual

scientific meeting.

We are engaged in a people business
and much of Erica Hughes' effort on
the operations side was directed
towards revising and renewing our
approaches to staff related matters
such as classifications, remuneration,
conditions, payroll and policies. At the
same time we have had major projects
in IT and in Occupational Health and
Safety. Fundraising is not getting any
easier with so many worthy causes to
support but Kristen Boschma and her
team have been laying the foundations

for a major capital raising effort.

Commercialisation opportunities have
increased manifold as illustrated by a
number of start up companies initiated
by the Baker and referred to above.
There have been hard yards in all of
these projects but they will all reap

huge future benefits.

As always, our success has been
utterly dependent on the efforts of
many volunteers. Within the Institute
these include members of various
committees such as Scholars

(Chair Walter Thomas), Equipment
(Chair Phillip Kantharidis, who also
runs our excellent seminar program),
Grants (Chair Colin Johnston) and
Science Council (Murray Esler).
However, there are many more
volunteers who in the cause of
scientific excellence contribute extra
time and hard work on our behalf.
Our President and Board provide us
not only with good governance but
also a whole lot more advice and
support, skill, energy and tolerance.
We are grateful to all our staff,
supporters, volunteers, stakeholders

and allies who make it all possible.

oy

Garry Jennings
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Although the heart health of people in Melbourne
and Australia remains the main focus for the Baker,
it is important to acknowledge that

the fight against heart disease is a global one.

The Baker Heart Research Institute is regarded
internationally as a vital component in the
progress made towards the prevention of

heart disease world wide. Its contributions have

been many and significant and its science is sought
after in the pursuit of new and innovative research
methods. While groundbreaking revelations have
often placed the Baker in the limelight, it is the
long term commitment and consistent development
that has earned the Baker its reputation

as a leader in cardiovascular research.

The drive for Baker scientists comes from the belief
and knowledge of their potential to improve people’s
quality of life. Together with the best researchers in the
world they continue to strive towards an eventual

eradication of the world’s leading cause of death.
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PROEFE. DAVID A. KASS M.D.;FA.H.A

— Abraham and Virginia Weiss Professor of Cardiology
— Professor of Biomedical Engineering
Johns Hopkins Medical Institutions
“The John Hopkins Hospital, where I am, ba]fway around the world
from Melbourne, is very familiar with the leadership role that’s
gone on here at The Baker Heart Research Institute. Many of the members
of The Baker have played pivotal roles, particularly in our understanding
of arterial disease, hypertension, heart failure, and diabetes.”

PROF. EDWARD G. LAKATTA M.D.

. . U.S.A
— Senior Investigator
— Chief, Laboratory of Cardiovascular Science and Chief, Cardiac Function Section
Gerontology Research Center, National Institute on Ageing, National Institutes of Health, Baltimore, USA

“For us to conquer heart disease we have to understand about the aging

of hearts and blood vessels, and that’s what’s being done in such a superb way by
the investigators here in Melbourne’s Baker Heart Research Institute.”

PROF. ROBERTO FERRARI

— Professor and chairman, Department of Cardiology,
University of Ferrara, Italy

“I'm rea]]y honoured to be associated with the Baker Institute

because we are aware cyr their research in Europe and I’m sure we’ll have a future

relationship in (our quest) to prevent heart attacks in human beings.”
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SCIENTIFIC OVERVIEWS

HEART

Cardiology Division

The Cardiology division brings
researchers with a diverse range of
skills together to study the heart in
health and in disease. The division,
headed by Wynn Professor David Kaye,
spans molecular cardiology labs who
conduct basic research into the ‘'nuts
and bolts’ of how the heart works,
through to clinical researchers working

with patients awaiting heart transplant.

Key molecular mechanisms of
hypertension, heart cell death and
cardiac hypertrophy are being
investigated by Dr Wally Thomas and

Associate Professor Liz Woodcock.

At a more clinical level, Dr Jaye Chin-
Dusting investigates changes occurring
in aging arteries, work of special
relevance to Australia’s aging
population. Dr Sal Pepe investigates
novel surgical techniques, and Dr John
Power conducts applied cardiovascular
research into devices to assist with
heart failure. Highlights this year
include the first patient implants of a
percutaneous mitral annuloplasty
device, a device to fix leaky mitral

valves, and the formation of a Baker

start-up company, V-Kardia, to develop
a device to deliver targeted gene

therapy treatments to the heart.

Some members of the division cross
traditional scientific boundaries, such
as Dr Assam El-Osta, whose human
epigenetics laboratory has ongoing
projects with other division members
to look at the role of structural
changes to genes in a number of
processes in health and disease.
Likewise, the experience with small
animal models and microsurgical skills
of Dr Xiao-Jun Du are being applied to
projects across the entire division and
the larger institute as a whole.

Dr Rebecca Ritchie also acts to connect
the cardiology division to other
researchers within the institute with
her work looking into the effects of

diabetes on the muscle of the heart.

The Cardiology division brings
together such diverse groups in order
to address the 'big issues’ in heart
research - diseases such as heart
failure, arrhythmia and heart attack,
which require a major public health

focus and are a leading cause of

David Kaye

years lost to morbidity and mortality
in our society. The Cardiology
division harnesses the talents of
each of its members to work toward
the larger goal of preventing
cardiovascular disease in Australia

and around the world.

To this end, the Cardiology division
has benefited greatly from the very
generous support of Professor Victor
Wynn and the Atherosclerosis
Research Trust (based in the UK).
Such support has allowed
considerable progress to be made in
our extensive program of research
directed at understanding the
metabolic basis for heart failure and

its underlying causes.

For more detail on our
research, please go to
www.baker.edu.au

for our research report.




Cardiovascular Neuroscience Division

The brain-heart link is the primary
focus of research for this Division,
investigated both in humans and in
experimental animals. The Division
incorporates the Human
Neurotransmitter Laboratory, under
the leadership of Dr Gavin Lambert
and the Neuropharmacology
Laboratory, headed by Associate
Professor Geoff Head.

Our research findings support the
importance of psychological
mechanisms and mental stress in heart

disease and high blood pressure.

e Investigating the neurobiology of
Obesity-Related Hypertension
This research aims to find a rational
basis for the treatment of Obesity-
Related Hypertension through ongoing
studies into the way in which the
development of obesity causes blood
pressure elevation. Significant
discoveries in this area include the
finding that leptin, a hormone known to
be secreted by fat tissue, is also
produced in the human brain. Leptin
release from the brain is markedly
increased in human obesity, accounting

for more than 25% of whole body
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leptin release. This discovery is highly
important because leptin is an
important regulator of body weight,
making it the focus of a lot of attention

in the fight against obesity worldwide.

¢ |nvestigating the role of the
sympathetic nerves in renal
hypertension
There is increasing evidence that
sympathetic (stimulant) nerve activity is
important in the development of
hypertension, heart failure and renal
failure. We have shown that the relative
role of the renal sympathetic nerves in
causing angiotensin-dependant
hypertension diminishes with the

development of the disease.

e Analysis of the neurobiology of
‘neurogenic’ essential hypertension
We have previously shown that this form

of high blood pressure is initiated and
sustained by overactivity of the
sympathetic nervous system. In
collaboration with Professor Graeme
Jackson of the Brain Research Institute at
Austin Health, we will apply functional
Magnetic Resonance Imaging (MRI)

methodology of selected regions of the

Murray Esler

brain to investigate neural mechanisms

of this form of hypertension.

e Studying the neural pathophysiology
of Postural tachycardia syndrome
(POTS)

This common but enigmatic disorder is

characterised by sufferers displaying a

racing heart and blackouts upon

standing. The cardiovascular
neuroscience division is investigating
the control mechanisms of the brain
circuitry involved in POTS. Research
focuses on the role of noradrenaline,
one of the brain’s ‘messenger
chemicals’ or neurotransmitters.

Significant discoveries in this area

include the discovery of an epigenetic

abnormality in the noradrenaline
transporter gene in POTS patients,

which may be the cause of the disorder.

e Exploring the mechanisms of heart
risk in depressive illness

It has long been known that depressive

illness materially increases heart risk, yet

the precise mechanisms by which this

occurs are yet to be fully explained. The

cardiovascular neuroscience division has

found that in approximately 40% of
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depressive patients, the level of activity
in the sympathetic nerves of the heart is
markedly elevated to the level seen in
patients with terminal heart failure.

This discovery may yield an explanation
for how depressive illness constitutes a

risk factor for heart disease.

e |nvestigating the neurophysiology of

panic disorder
Abnormalities in the gene which codes
for the noradrenaline transporter have
also been described in patients suffering
panic disorder. Our work adds to the
growing knowledge of the mechanisms
of how panic disorder contributes to
increased cardiovascular risk. Part of this
increased risk may be mediated by
adrenaline, second neurotransmitter of
the sympathetic nervous system.
We have recently shown neurobiological
abnormalities in adrenaline signalling in
sympathetic nerves in patients suffering
panic disorder. Work is ongoing
investigating the effects on heart risk of
two different treatments for panic
disorder, cognitive behavioural therapy
and selective serotonin reuptake
inhibitor (SSRI) medication.

As well as having a global impact on

the understanding of the interactions

between the brain and the heart, the
work of this division also extends to the
local community. Sufferers of panic
disorder are often unaware that they
have a relatively common treatable
iliness, believing that they are either
“going mad” or in grave danger of
sudden death. By volunteering for studies
such as those into the biology of panic
disorder, sufferers in the local community
often gain a better understanding of the
causes of panic disorder, the level of
heart risk (which in the majority of

patients is, in fact, negligible) and

potential ways to deal with the condition.

The cardiovascular neurosciences
division has benefited from collaborations
with The Institute For Molecular Bioscience
in Queensland, studying novel peptides
isolated from snake venom as a potential
treatment for heart failure. We have

established a Baker spin-off company,

ElaCor, to develop these novel therapies.

INTERNATIONAL COLLABORATIONS
Associate Professor Geoff Head's lab
hosted Dr Elena V Lukoshkova from the
National Cardiology Research center in
Moscow, Russia. Dr Gavin Lambert's
lab hosted Dr Klemens Fellner from the
Faculty of Mathematics, University of
Vienna, Austria. International
collaborators include Dr Phil Gold,

a distinguished depressive illness
researcher from the National Institutes
of Health, USA, and Professor Mona
Soreq, an international figure in
neurogenetics, based at the Hebrew

University, Jerusalem.

For more detail on our
research, please go to
www.baker.edu.au

for our research report.




VESSELS

Vascular Division

The Vascular Division is a diverse group
of laboratories that are all engaged in
the exploration and identification of the
causes, processes, effects and new

treatments of vascular disease.

The major grouping in the division
studies diabetes, and in particular,

its vascular complications. This group is
headed by Professor Mark Cooper who
leads a team of over 20 researchers
focusing on the vascular, renal and
cardiac complications that occur in
diabetes. With the growing number

of obese people and lack of exercise,
people who develop Type Il diabetes
are now doing so earlier, whilst middle
aged. This has created an increasingly
important public health problem in

Australia and throughout the world.

However most people with diabetes,
both Type | (juvenile) and Type Il (adult),
nowadays do not die from the
metabolic abnormalities of diabetes but
from cardiovascular-related
complications. This group has a
longstanding international reputation in
diabetic nephropathy which leads to

kidney failure and over the last year
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have developed new treatment
strategies to slow the progression of
diabetic renal disease. This group has
also expanded their interests to the
vasculature, examining why diabetes
leads to accelerated atherosclerosis.
Indeed, up to 70% of people with
diabetes die from cardiovascular
disease, mainly from heart attacks and
strokes. In a model of experimental
diabetes-associated atherosclerosis,
which develops spontaneous fatty
streaks and plaques in the vessel, this
group has identified that specific
treatments useful for the kidney are

also helpful in retarding atherosclerosis.

The Clinical Physiology section, led by
Associate Professor Bronwyn Kingwell,
has two major areas of interest.
Diabetes, particularly late onset or Type Il
diabetes, is a major health problem, as
outlined earlier. It is well known that
exercise improves blood glucose control
in diabetes and this laboratory has now
unravelled the mechanism by which this
occurs. This understanding will allow us
to develop drugs that mimic the action
of exercise. The second area of interest of

this laboratory involves the assessment

Mark Cooper

of the compliance or stiffness of large
arteries. As one ages, one's arteries get
stiff and it is now known that this is a

risk factor for subsequent heart disease.

Several years ago this group
demonstrated for the first time that this
vascular stiffness aggravates coronary
artery disease leading to heart attacks.
This group has recently shown that there
are certain genetic factors, particularly
variations in genes coding for the
structural components or building blocks
of artery walls that increase the risk of
large artery stiffening leading to rises in
systolic blood pressure and ultimately

coronary artery disease.

The Vascular Biology group undertakes
research on atherosclerosis and vascular
changes caused by genes, hormones,
diet, exercise, ageing, high blood
pressure and drugs. Atherosclerosis is
the formation of lipid fatty deposits in
the vessel wall. When this occurs in the
coronary vessels it leads to heart
attacks, when it occurs in the brain it
can lead to stroke. Deposition of
cholesterol, the major component of the

lipid plaques in the vessel is a result of
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an imbalance between delivery of
cholesterol to the vessels and removal
of excess cholesterol. Preventing the
formation of cholesterol and therefore
delivery of cholesterol to tissues has
been the way that the group of drugs
known as statins work to successfully
lower cholesterol and prevent heart
attacks. The Lipoprotein and
Atherosclerosis laboratory is aimed at
determining pathways involved in
removal of cholesterol from the vessel
wall and looking for ways of enhancing
its removal. Such studies may ultimately
lead to either an alternative to statin
therapy or an additional drug to treat
atherosclerosis. Similarly, the Cell
Biology group are also trying to
understand the development of the
fatty lesions in blood vessels and the
processes responsible for the
progression of the lesions to the stage
where they rupture and cause heart
attack or stroke. At a clinical level, the
Cardiovascular Nutrition group is
focussing on investigating nutrition and
food related strategies that may
contribute to cardiovascular health.
They continue to explore, in large
clinical studies, the role of plant

sterols (which are available in foods)

in lowering cholesterol. Also, at a
clinical level the Experimental and
Human Vascular Biology group are
looking at the relationship between
lipids, the endothelium (vessel lining)

and atherosclerosis.

The high glucose levels in diabetes leads
to specific irreversible chemical reactions
between the excess sugar and proteins
such as haemoglobin and other
structural proteins. This process is called
advanced glycation, and results in the
accumulation of these glucose modified
proteins at many sites such that there is
disruption of normal tissue structure and
function. The Glycation and
Complications group has shown that
these molecules not only cause
structural changes but also activate
many harmful processes in the heart,
kidney and blood vessels. The group has
recently identified the role of a new

treatment which dissolves these

abnormal and sticky proteins, and is
currently translating these exciting

laboratory results to the clinic.

Dr Little’s group explores particular
structural proteins within the vessel
wall known as proteoglycans and how
they are altered by diabetes.

This group has shown that certain
drugs modify the blood vessel
properties and this has potential
applications for reducing diabetes-

related vascular complications.

This research into diabetes is part
of a major centre grant recently
awarded by the Juvenile Diabetes
Research Foundation International,

based in New York.

For more detail on our
research, please go to

www.baker.edu.au

for our research report.




CORE FACILITIES

The various Baker core facilities are
crucial to the success of the scientific
research programs running within the
Institute. Access to these different
facilities allows an efficient and cost
effective mechanism by which Institute
scientists receive essential scientific
support for their research. Some

highlights for 2004 were:

e The ongoing development and
upgrading of the Clive and Vera
Ramaciotti Centre for Proteomic and
Genomic Research facility. A Bruker
Autoflex MALDI TOF mass
spectrometer, suitable for rapid
protein identification, has been
commissioned. This instrument is
currently providing peptide finger
printing analysis service and PSD
sequencing. In addition, a Bruker HCT
Plus ESI- lon Trap mass spectrometer
has been purchased to increase the
Centre's ability for protein/peptide
identification and de novo
sequencing. The existing GE
Healthcare robotic spot handling
workstation and Ettan MALDI mass
spectrometer both have undergone
significant upgrades to enhance high-
throughput functionality. To
complement the Centre's proteomic
capacities, a Bruker ClinProt platform
has been installed. This magnetic

bead-based system allows rapid
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fractionation of sample proteomes
and analysis by direct mass
spectrometer. The platform will
greatly increase the Centre's

biomarker discovery capacity.

The AMREP Education Centre was a
busy venue for the Baker Institute's
regular scientific and organisational
meetings in 2004. Situated between
the lan Potter Library and the Baker
building it consists of large seminar
rooms, class rooms and smaller
meeting rooms. It is a flexible
arrangement, which has excellent
audiovisual equipment available.

A diverse range of Baker research
seminars and other meetings were
held in the Centre during the year,
many involving invited international

speakers, such as the ‘Aging Heart

and Vessels” meeting in August 2004,

This high profile satellite meeting to
the 18th World Congress of the
International Society for Heart
Research allowed the Baker to
benefit from hosting world-renowned
scientists and clinicians during the

3-day meeting.

The Library provides library and
information services to staff and
students of the Baker Heart Research
Institute, The Alfred Hospital, The

Burnet Institute and departments of

the Monash University Central and
Eastern Clinical School based at The
Alfred. Use of the library has
continued to grow, especially the use
of the electronic services provided to
staff and students. Extensive training
has been provided to library users to
encourage and support the use of

these web-based resources.

An important support service is the
Precinct Animal Centre (PAC) under
the leadership of Debbie Ramsey and
David Spiteri. This is a purpose built
facility for breeding and housing
laboratory animals used for medical
research. The environmental
conditions within the PAC ensures
the highest standards of animal
welfare and meets the varying needs
of the Baker researchers as well as
those of other Precinct partners.
Furthermore, they enable the Baker
to maintain the highest standards
and meet all the requlatory
requirements. The PAC offers a
number of advantages. The rooms
were designed for flexibility in terms
of the species that can be
accommodated, and also readily
adapts to projects using infectious or
non infectious animal models under

various levels of biocontainment.
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e Advanced digital imaging at the

Baker encompasses many types of
microscopy. The core imaging system
is our confocal microscope which
enables scientists to visualise live cell
activity in three dimensions and
observe changes through time. The
system has contributed to a number
of recent publications. Other key
microscopy systems and facilities
allow for specialised and routine
image analysis and for the
preparation and editing of images for

publication and presentation.

The Adenovirus/Gene Delivery Core
Facility provides expertise and
amenities to allow Baker

scientists, as well as external
collaborators, the capacity to
generate and purify adenoviral
constructs. Adenoviruses and adeno-
associated viruses are unique tools
for infecting difficult to transfect cells
both in culture and in vivo and have
particular utility for cells and tissues
of the cardiovascular system. The
facility includes a self-contained,
state-of-the-art cell culture suite on
the 2nd floor of the Baker Tower with
biosafety cabinets, cell culture
incubators and fluorescent
microscopy. Expertise is available in
strategy, cloning, recombination,

production and purification of

adenoviruses. This year saw the
successful production and purification
of an adeno-associated virus, the
production and purification of
adenoviruses for six external
collaborators, as well as an

increased number of internal users

of the facility.

The Baker has stayed abreast of
recent advances in cardiovascular
research with our Mouse
Surgery/Cardiology Core Facility. The
selective use of genetically
manipulated animals allows us to
determine the role of significant
genes and proteins in cardiovascular
physiology and disease. Because the
mouse is the common choice of
species for this type of research,
determining mouse heart and
vascular function and reproducing
cardiovascular diseases in small
animals have become important
research approaches. The Mouse
Cardiology Core Facility has been
providing collaborative support to
other groups at the Baker in
conducting cardiovascular research
using mice. A range of functional
and microsurgical methodologies
have been up and running at
Experimental Cardiology Laboratory,
which via the Mouse Cardiology

Core Facility, makes these

demanding methodologies available
to other laboratories. During 2004,
this Core Facility via Experimental
Cardiology continued to provide
collaborative support by performing
microsurgery and determining
cardiovascular function as well as
methodology training for groups
including Molecular Cardiology,
Human Genetics, Cell Biology and

Vascular Pharmacology.

COMMUNITY PROGRAMS

The Alfred Baker Medical Unit
(ABMU) is a collaborative research
unit between the Baker and the
Alfred that has been established for
over 50 years. The unit provides a
unique smooth interface between
medical research and clinical
research. It is a bridge between
“bench top to bed side”. This division
conducts the preclinical and clinical
trials of therapies developed in this
and other Baker divisions, as well as
those commissioned from outside.
The Baker was the first Australian
World Health Organisation
Collaborating Centre for Research

and Training in Cardiovascular Diseases.

The Cardiovascular Disease
Prevention Unit (CYDPU) is engaged

in both domestic and international



heart disease prevention projects.
The CVDPU also coordinates,
conducts and analyses major state
wide, national and international
clinical trials. A number of large
international clinical trials were
conducted at the Baker in 2004
including REACH and ON TARGET
studies. Numerous smaller clinical
trials were also carried out. The
CVDPU was appointed by the
Australian Society of Cardiothoracic
Surgeons as a Data Management
and Analysis centre for a project to
identify key performance indicators
for cardiac surgical outcomes. As a
result of its demonstrated
effectiveness in 2004, the program
has expanded with other national
centres joining the Baker in using
these models to predict outcomes

after cardiac surgery.

e The Risk Reduction Clinic is one way
in which our expertise in reducing
the risk of heart disease is made
directly available to the community.
The service is free of charge and is
conducted by highly trained clinical
nursing and technical staff. The staff

at the Risk Reduction Clinic are

involved in a broad range of research

studies, including collecting samples
for The Alfred & Baker Gene Bank,
in addition to the critical role of
recruiting subjects for ABMU studies.
Recently, the Clinic has studied the
genetic causes of hypertension and
audited secondary prevention
measures for heart attack and
cardiac surgery patients. Research
continues into better methods of

defining risk in healthy subjects.

The Baker is a World Health
Organisation (WHQ) Collaborating
Centre for Research and Training in
Cardiovascular Disease. The
Appointment by the WHO to the
Baker was the first of its kind in
Australia. Currently, the Baker has
two overseas projects with the WHO,
one in Vietnam and one in Mongolia.
The occurrence of heart disease in
these and many Asian countries has
escalated in the past few years
mainly due to the erosion of
traditional lifestyles with the
increasing pervasion of Western
influences. The joint WHO and Baker
projects involve assessing the

prevalence of heart disease in these

countries and providing medical
research training. This will enable the
provision of better heart disease
prevention, treatment and education

in these regional countries.

The Alfred and Baker Gene Bank is
an important research initiative of
the Baker Heart Research Institute.
The aim of the Gene Bank is to
collect samples of blood or tissue in
order to study the genetic
determinants of cardiovascular
disorders. This research may lead to
important new discoveries in drug
treatment and prevention of heart
attack and stroke. The Gene Bank
relies on blood and tissue donations
from healthy volunteer subjects in
addition to people who have
already had a heart attack, stroke or
have high blood pressure, high
cholesterol or other risk factors for
cardiovascular disease, for example
a family history of heart disease.
Currently over 4000 volunteers have
provided samples for the Gene Bank
and it is well on the way to
becoming an important resource for
the discovery of new ways to treat

and prevent heart disease.

If you would like further information on
the ABMU, the Risk Reduction Clinic or the Gene Bank

() www.baker.edu.au

please call (03) 9276 2000.
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GRADUATING STUDENTS

JULIE NIGRO -

Project Summary

The role of PPAR-alpha ligands
(fibrates) in the regulation of vascular
smooth muscle proteoglycan synthesis
and structure

Elevated LDL (“bad”) cholesterol and
triglycerides (fats) in the blood
contribute to fatty deposits in the blood
vessels of the heart. This process is
called atherosclerosis or “hardening” of
the arteries. Atherosclerosis begins
when the cholesterol is trapped in the
blood vessel by “sticky” molecules
called proteoglycans.

My research aimed to determine
whether or not fenofibrate (a new drug
which is prescribed to patients with
diabetes to control blood lipids) has
direct effects on proteoglycans
produced by cells in the blood vessel,
separate from the actions on
triglycerides and cholesterol. | have
published my findings with gemfibrozil
(a similar drug to fenofibrate) and more
recently with fenofibrate showing that
these drugs alter the biochemical
properties of the proteoglycans making
them less “sticky” and the result is
reduced attraction or binding to LDL.

My work makes a significant
contribution to the field of diabetes
and atherosclerosis because this is
the first demonstration of a regular
prescription drug preventing
atherosclerosis by reducing

proteoglycan binding to LDL and my
future work will aim to extend this to
the discovery of new agents
specifically targeted at this process.

NINA EIKELIS -

Project Summary

Investigation of the Biology of
Adipocyte, Brain and Cardiac Leptin
and of the impact of Leptin on the
Sympathetic Nervous System.

During my PhD candidature, | have
been involved in experimental work,
aimed at elucidating the role of leptin
in obesity and obesity-related disorders.
This work has involved both clinical
and basic-science research
encompassing tissue-based techniques
and the use of animal models.

Leptin is a hormone produced primarily
by adipocytes (fat cells), which in rodents
is thought to play an important role in
body energy balance. Leptin acts in the
brain to inhibit appetite and to promote
thermogenesis, in part by activating the
sympathetic nervous system which
stimulates bodily functions. In a major
rethink of established medical teaching,
we now know that leptin is produced in
sites other than adipose tissue. This was a
particular focus of the research during my
PhD candidature, where | studied leptin
production in the human brain and heart.

Traditional wisdom holds that leptin
resistance exists in human obesity and
that this is a consequence of failure of

leptin to enter the brain, its principal
site of action. When [ tested this
proposition directly, by looking at the
amount of leptin in the blood as it
enters and leaves the brain, | found
that there was net release of leptin
from the brain, rather than the
expected uptake from the blood. This
finding provided impetus to study
leptin expression in the human brain.
In a study conducted with the
assistance of the Victorian Institute of
Forensic Medicine | have shown that
the leptin gene is expressed in the
human hypothalamus, the area of the
brain which controls bodily functions.
Leptin resistance has been claimed to
be a major cause of obesity in
humans. A major component of this
resistance has been suggested to be
likely due to an impaired transport of
leptin across the blood-brain barrier.
However, our observation of leptin
production by the brain itself makes
untenable this notion, and may lead in
future to major advances in the
prevention and treatment of obesity.

STEPHANIE DE DIOS -

Project Summary

Anti-Atherogenic Actions of
Thiazolidinediones on Human Vascular
Smooth Muscle Cells

The focus of my PhD studies was
directed on the actions on the blood
vessels of the newest class of
glucose lowering agents for the
treatment of Type 2 diabetes. These
drugs are called thiazolidinediones
(TZDs) and may have atherosclerosis-
reducing properties on the smooth
muscle cells in blood vessels. The
studies investigated the effects of
TZDs on the proliferation and
migration of vascular smooth muscle
cells regarding restinosis, the



scarring that occurs in an artery
after a scaffold-like stent is inserted
to maintain blood flow past a
plaque. Studies were also carried
out on proteoglycan biosynthesis
and proteoglycan/LDL binding,
which investigated the production
and binding of cellular proteins
(proteoglycans) produced by human
vascular smooth muscle cells to
low density lipoproteins (LDL or
cholesterol) in relation to
atherosclerosis.

DONE ONAN -

Project Summary

Cardiovascular and Regulatory Aspects
of the Urotensin-Il Receptor

In September 2004 , | completed my
PhD candidature under the supervision
of Dr Walter Thomas in the Molecular
Endocrinology Laboratory at the Baker
Heart Research Institute. My thesis
focused on the recently discovered
urotensin receptor system, which
comprises a hormone which has effects
on blood vessels, urotensin Il, and the
molecular machinery by which
urotensin works in the cell, via its G
protein-coupled receptor, GPR14 (or
UT-R). Using molecular and cellular
approaches, | investigated two major
aspects of this system — 1) its capacity
to cause growth of heart cells ( cardiac
hypertrophy), which may explain the
relevance of urotensin to heart failure
and death in humans; 2) the signalling
and regulatory processes activated by
urotensin via the UT-R. | developed a
model system of cultured neonatal
cardiomyocytes infected with an
adenovirus expressing the UT-R to
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allow rapid and robust measures of
urotensin mediated cardiac hypertrophy
and related signalling pathways.

| showed for the first time that
urotensin potently causes hypertrophy
of cardiomyocytes and identified the
various post-receptor signals involved;
this research lead to two high impact
papers, one in Circulation Research
(impact factor, 10.1) and the other in
Molecular Endocrinology (impact factor,
5.7). The novelty of this work was also
recognised by an invitation to write a
review article for the prestigious Trends
in Endocrinology and Metabolism
(impact factor, 7.9) and acceptance to
present this work at national and
international meetings. | also delved
even deeper into the subcellular
mechanisms by which urotensin acts,
studying receptor phosphorylation and
internalization of UT-Rs. | made the key
observation that the UT-R is surprisingly
recalcitrant to the generally accepted
mechanisms of ligand-induced receptor
deactivation, offering a possible
explanation for the very strong and
prolonged actions of urotensin
observed in the body.

MERLIN THOMAS -

Project Summary

The growing epidemic of diabetes will
ultimately affect more people that any
other disease in the Western World. Over
a million adult Australians currently have
diabetes and twice that number again
are at high risk of developing diabetes
in the next 5-10 years. Diabetes — and,
more importantly, the complications
arising from diabetes - are set to
become one of Australia’s most costly
and significant public health issues.

Despite the clear and present danger
of diabetes, our understanding is
severely limited of the mechanisms
that contribute to organ injury
resulting from diabetes, such as
blindness, amputations, kidney failure
and heart disease. My research has
concentrated on the formation of
Advanced Glycation End products or
AGEs as they are significantly called.
These are formed by a reaction
between proteins and sugars within
the body, and the longer-lived the
protein is, the more likely it will
become AGE-modified. This reaction
leads to a change in the shape and
function of AGE-modified proteins.
An example of this is the AGE
modification of collagen that results
in a tissue having reduced solubility,
flexibility and a lower breaking point.
This may be readily appreciated by
everyone when they consider the
toughness of an old sheep compared
with the tenderness of lamb.
Although AGEs contribute to some of
the physiological changes that we
recognise as signs of ageing in the
human body (such as cataracts and
stiffness), the excess of sugars in
diabetes hastens the reaction,
meaning that not only are long-lived
proteins more heavily modified but
also that shorter-lived molecules
become targets for advanced
glycation. The importance of AGEs in
diabetes is best illustrated by the
fact that it has been possible to
block the formation of AGEs in
experimental diabetes and prevent
irreversible organ damage, without
having to control sugar levels.
Indeed, when AGE-modified proteins
were infused into animals many of
the changes of diabetes and ageing
were generated - without elevated
sugars. For the millions who struggle
to try to control their sugars every
day, an understanding of this
pathway will provide an important
adjunct to their care.
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COMMERCIALISATION AND
BUSINESS DEVELOPMENT

Commercialisation involves taking our
research to the market, be it through
undertaking clinical trials, licensing our
inventions to biotechnology or
pharmaceutical companies or
establishing businesses, which will
further develop our research inventions
through to drug development. The year
2004 was very exciting and rewarding
in the Commercialisation Office with
several commercialisation ‘firsts’.

Licensing and start up company
formation are two pathways typically
utilised to exploit and commercialise our
intellectual property.

In 2004, the Baker concluded
negotiations for licensing agreements
with two major global pharmaceutical
companies. Discussions regarding a third
licensing agreement with a U.S.

biotechnology company were initiated in
2004, and finalised in early January 2005.

In August 2004, the Baker, in
conjunction with the Institute for
Molecular Bioscience (IMB), formed our
first "spin-off” company, ElaCor Pty Ltd.
The rationale for this activity was to
provide a commercialisation vehicle to
support a research collaboration
between Associate Professor Geoff Head
of the Baker Heart Research Institute
and Professor Paul Alewood of IMB.
Working together, these scientists have
described the effect of natriuretic
peptides on blood pressure and heart
rate. This research has potential
commercial implications for the
treatment of hypertension and
congestive heart failure.

Since incorporation, ElaCor has
successfully attracted $250,000
funding from the AusIndustry
Biotechnology Innovation Fund (BIF)
and an $80,000 ISUS grant from the
Queensland State Government for
non-scientific costs.

Also in 2004, the Baker signed a patent
acquisition agreement with Dia-B Pty
Ltd, a company formed as a vehicle for
research into diabetes and obesity.
Dia-B will fund its research portfolio via
capital raisings, and listed on the
Australian Stock Exchange (ASX) via an
Initial Public Offering (IPO) on 24
January 2005. The agreement with
Dia-B will provide almost $500,000 over
a two-year period to advance the CDA1
project, which is supervised by

Dr Zhonglin Chai.

Finally, the Cardiac Devices Development
Group funded through the Baker's
commercialisation seed fund and under
the leadership of Dr John Power,
continued their work on the development
of a range of interventional cardiac
devices. Several patent applications have
been subsequently filed to protect this IP,
and the year concluded with the
incorporation of another new start up
company, V-Kardia Pty Ltd, to
commercialise these developments.

In December 2004, V-Kardia successfully
entered into a research and collaboration
agreement with a US based
biotechnology company to further develop
a gene therapy delivery system targeted
at the treatment of heart disease.

The Baker continued its association
with two clinical trial businesses.

The first, Clinical Trials Victoria is a
consultancy company that provides
services to members, biotechnology
and pharmaceutical companies in the
areas of regulatory support, quality
assurance, data management and
marketing. The Baker is also a part
owner of the Centre for Clinical
Studies, a business that specialises in
undertaking clinical trials for industry
and academic partners. In April 2004,
the Centre opened its new 24-bed
Phase 1 clinical trial facility at the
Baker's premises. This state of the art
facility is the first in Victoria and one
of the major centres in Australia
undertaking specialise phase one
drug trials.



THE BAKER RESEARCH FOUNDATION

YOUR HEART IS IN THE

RIGHT PLACE

We would like to thank each and every
one of our supporters who made a gift
in 2004. The Baker has a very
committed and loyal group of ‘friends’
who have been a part of our family for
many years. In addition, we welcome
everyone who has recently become
involved with the Baker.

We are fortunate to have

a group of 123 very

special friends who have
chosen to leave a gift in
their Will. It is wonderful
that we are getting to

know them all in their
lifetime. No matter how

you have chosen to support
the Baker, you are helping our
scientists find the answers to
cardiovascular disease.

During 2004 we held several special
events, which gave our supporters the
opportunity to meet our scientists, learn
more about our work and in many cases
simply enjoy themselves. Here are a few
of those events:

THE GREAT DEBATE

Mark Mitchell compered a very
entertaining debate between our male
and female scientists in March 2004.
The topic tackled was “That women are
healthier than men” and it provided a
most stimulating and enjoyable evening
for all who attended.
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PROFESSIONALS BY THE BOTTLE
Our inaugural Professionals by the
Bottle event was held in July and was a
great success. Fifteen generous
winemakers from the medical, legal and
business professionals provided their
wine for the event. James Cuthbertson
of Murrindindi Winery was voted the
Baker Winemaker of the Year.

WINE LOVER'S DINNER
This event, held at the Melbourne Club,
continues to be a highlight of our event

calendar. This was a record year for
attendances and whilst our guests
enjoyed fine food and wine in beautiful
surroundings, they also made it a record
year for fundraising.

PETER BROCKLEHURST CONCERT

A sell-out crowd enjoyed an evening
of delightful music from Peter
Brocklehurst and Margaret Orr —
accompanied by Maestro Vladimir Vais
on piano. Held at Christ Church in
South Yarra, it was a most enjoyable
event. Peter and Margaret sang
wonderfully and our guests all agreed
it was a special night.

BAKER VOLUNTEERS

Our loyal volunteers assisted the
Baker with more than 600 hours of
their time in 2004. They opened wine,
filed, did data entry, stocked our
bandages, were always helpful,
manned the lift, greeted guests,
tracked our chemicals, were always
welcoming, counted Christmas cards
and spoons, served tea and coffee,
shredded paper and photocopied.
We thank them all for their time,
their smiles, and their commitment
to the Baker.

By supporting our research, through
attending events, making financial
contributions, or volunteering, you are
all helping to make a difference.

We thank you —

all your hearts are in
the right place.

For details on how you
can support The Baker
see page 39.

Peter Brocklehurst
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BAKER SUPPORTERS

Here is one young man whose
heart is very much in the right
place. Neil Waters (from Gippsland)
headed off on the Kokoda Trail with
nine mates in August 2004. Before
he left, he held a Golf Day in
Wonthaggi and a Black Tie Dinner
Auction — all to raise money for the
Baker. Neil had a quadruple heart
by-pass at just 33 years of age and
took this opportunity to show his
appreciation to the researchers
who helped save his life. He raised
more than $21,000 for the Baker.
Thank you again Neil — we hope
you know how special you are.

All the people listed below are
special too. From all of us at the
Baker — thank you for your
support in 2004.
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Professor Alexander Bobik - Bpharm, MSc, PhD
Professor Anthony Dart - BA, Dphil, BMBCh, FRCP
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Xiao-Jun Du - MBBS, M Med, PhD

Anthony M Dart - BA, BMBCh, Dphil, FRACP

Senior Scientific

Helen Kiriazis - BSc (Hons), PhD

Shirley Moore - MBBS, Grad Dip Med Sc, PhD
Xiao-Ming Gao - MBBS, MD, MUNZ Fellowship
Qi Xu - MBBS, PhD

Professional and Technical
Yidan Su - MBBS, PhD

Visiting Scientists

Aisling McMahon - PhD, Research Fellow,
Victor Chang Cardiac Research Institute, Sydney
Ishtiag M Ahmed - MBBS, Research Fellow,
Victor Chang Cardiac Research Institute, Sydney
Jie Niu - Beijing, P R China

Students

Karen Fang - PhD Melbourne University
Edna Bajunaki - PhD Melbourne University
Geoffrey Wong - Advanced Medical Science,
Melbourne University

Kemble Wang - Advanced Medical Science,
Melbourne University

Chenyi Lo - Advanced Medical Science,
Melbourne University

Molecular Endocrinology Laboratory
Head
Walter G Thomas - BSc (Hons), PhD

Senior Scientific
Hongwei Qian - PhD (West Virginia)
Diem Dinh - BSc (Hons), PhD, Peter Doherty Fellow

Professional & Technical
Thao Pham
Luisa Pipolo - AssDipAppSc

Visiting Scientists
Angelo D'Amore - PhD Candidate,
Monash University

Students

Done Onan - PhD (Monash University) — thesis
submitted

Nicola Smith - PhD (Melbourne University)
Hsiu-Wen Chan - PhD (Monash University)
Cristina Oro - PhD (Monash University)

Enzo Porrello - PhD (Melbourne University)

Molecular Hypertension Laboratory
Head
Zygmunt Krozowski - PhD

Senior Scientific
Zhonglin Chai - PhD

Professional and Technical Staff

Varuni Obeyesekere - BSc (Hons)

Michelle Cinel - Cert Vet Nursing, AssDipAppSci
(Animal Tech)

() www.baker.edu.au

Visiting Scientists
Genevieve Escher - PhD, Berne Switzerland

Students
Sally Penfold - Honours (La Trobe)

Applied Cardiovascular Research
Head
John Power - BVSc (Hons), PhD

Professional & Technical Staff
Adam Bilney - BE (Hons)

Francis Fitzpatrick

Paul Horton

Anka Smolic - BScHons, B.App.Sc

Students
Justin Mariani - PhD (Monash)

Human Epigenetics
Head
Assam El-Osta - BSc (Hons), PhD

Staff

Emma K Baker - PhD
Harikrishnan KN - MSc, PhD
Sahar Bassal - PhD

Students

Daniella Brasacchio - PhD (Monash)
Maggie Chow - PhD (Melbourne)
Lisa Chang - MBS (Monash)
Stanley MH Chan - PhD (RMIT)

Vascular Pharmacology Laboratory
Head
Jaye Chin-Dusting - BSc (Hons), PhD

Senior Scientific
Kevin Woollard - PhD

Professional & Technical Support
Ann-Maree Jefferis - BSc

Margaret Vincent - AssDipAppSci
Emma Jones - BSc (Hons)

Students

Nathan Connelly - PhD (Melbourne)
Ngan Ngoc Huynh - PhD (Monash)
Rajesh Nair - Masters Prelim (Monash)

Cardiovascular Neuroscience Division
Head
Professor Murray Esler - BMedSci, MBBS, PhD

Human Neurotransmitter Laboratory
Head
Gavin Lambert - PhD

Senior Scientific

Marlies Alvarenga - PhD
Deepak Haikerwal - MBBS, PhD
Jacqueline Hastings - BSc, PhD
Elisabeth Lambert - PhD
Kazuko Masuo - MD, PhD

Glen Wiesner - PhD

Professional & Technical

Jeanette Bourke

Celia Brenchly - B App Sci (Psychology)
Nina Eikelis - BSc (Hon)

Ling Guo - MD

Elodie Hotchkin - BSc (Hons)

Flora Socratous - BSc

Visiting Scientists
Klemens Fellner - PhD, Faculty of Mathematics,
University of Vienna, Austria

Students

Jake Anderson - Honours (Monash)
David Barton - MBBS

Tye Dawood - PhD (Monash)

Neuropharmacology Laboratory
Head
Geoffrey A Head - BSc (Hons), PhD

Senior Scientific
Dmitry N Mayorov - BSc (Hons), PhD

Professional & Technical
Sandra L Burke - BSc (Hons), MSc
Luisa La Greca - BBiol Sci (Hons)

Visiting Scientists
Dr Elena V Lukoshkova - National Cardiology
Research Center, Moscow, Russia

Students
Scott Maxwell - RMIT University

Vascular Division

Head

Professor Mark Cooper - MBBS, FRACP, PhD,
FAHA, FASN

Cardiovascular Nutrition Laboratory
Head
Paul Nestel - AO, MD, FTSE, FRACP, FAHA

Senior Scientific
Nora Straznicky - BPharm, PhD, MPH

Professional & Technical
Marja Cehun - BEd, RN

Visiting Scientists

Lei Zhang - MD, Peoples Republic of China
Akihiko Fujii - BS, MS Pharmacy, Tohoku University,
Japan

Cell Biology Laboratory
Head
Alexander Bobik - BPharm, MSc, PhD

Senior Scientific
Alex Agrotis - BSc (Hons), PhD

Professional & Technical
Peter Kanellakis - BSc

Gina Kostolias - BSc (Hons)
Giovanna DiVitto - BSc (Hons)

29



30

Visiting Scientists

Natalia Kalinina - PhD, Institute of Experimental
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Murray Esler - BmedSci, MBBS, PhD

David M Kaye - MBBS, PhD, FRACP, FACC
Bronwyn Kingwell - BSc (Hons), PhD
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Director, BSSc

Precinct Animal Centre

Debra Ramsey - Animal Services Manager,
AppSc (Animal Tech) BHIT
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BAKER MEDICAL RESEARCH INSTITUTE

Statement of Financial Performance for the year ended 31 December 2004

Revenue from ordinary activities

Expenses for building works

Employee benefits expense

Laboratory consumables

Depreciation and amortisation expenses
Building overheads

Borrowing costs expense

Laboratory support expenses

Other expenses from ordinary activities

Deficit from ordinary activities before income tax expense

Income tax expense

Deficit from ordinary activities after income tax expense

Net profit attributable to outside equity interest

Total changes in funds

2004

21,665,415

(1,895,018)
(12,151,775)
(3,380,071)
(1,179,143)
(621,616)
(35,552)
(1,000,458)
(1,536,463)

(134,681)

(134,681)

50,019

(84,662)

2003

22,462,778

(3,958,932)
(11,668,728)
(2,472,703)
(1,278,636)
(869,282)
(64,171)
(1,659,138)
(992,443)

(501,255)

(501,255)
309,642

(191,613)



BAKER MEDICAL RESEARCH INSTITUTE
Statement of Financial Position as at 31

ASSETS

Current assets
Cash assets
Receivables
Other

Total current assets

Non-current assets

December 2004

Investments accounted for using the equity method

Investments
Plant & equipment

Total non-current assets
TOTAL ASSETS

LIABILITIES
Current liabilities
Interest bearing liabilities
Payables
Prepaid grants
Provisions

Total current liabilities
Non-current liabilities
Interest bearing liabilities
Provisions
Total non-current liabilities
TOTAL LIABILITIES
NET ASSETS
FUNDS
Accumulated funds
Operating fund
Capital fund
Specific purpose fund
TOTAL BAKER FUNDS

Outside equity interest

TOTAL FUNDS

() www.baker.edu.au

2004

2,743,367
3,098,570
90,753
5,932,690
381,459
6,901,515
4,513,798
11,796,772

17,729,462

4,169,277
1,661,852
1,727,578

7,558,707

241,123
241,123
7,799,830

9,929,632

(8,958,011)
17,969,865
536,319
9,548,173
381,459

9,929,632

2003

5,250,339
2,558,073

136,204
7,944,616

331,440
3,239,535
4,551,523
8,122,498

16,067,114

292,897
2,303,567
1,361,390
1,752,963
5,710,817

84,334

257,669

342,003

6,052,820

10,014,294

(9,013,751)
18,159,608
536,997
9,682,854
331,440

10,014,294
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BAKER MEDICAL RESEARCH INSTITUTE
Statement of Cash Flows for the year ended 31 December 2004

2004 2003
$ $

Cash flows from ordinary activities
Receipts from granting bodies 9,193,008 10,946,558
Donations, bequests and commercial activities 9,844,572 9,262,642
Receipts for building works 450,000 460,000
Payments to suppliers & employees (inclusive of goods and services tax) (18,769,539) (20,072,337)
Dividends received 288,629 327,279
Interest received 191,645 1,003,311
Rent received - Baker building 417,988 483,357
General income 89,269 430,539
Borrowing costs (35,552) (64,171)
Net cash inflow from ordinary activities 2,255,343 2,191,855

Cash flows from investing activities
Payment for investment securities (5,856,551) (1,425,302)
Proceeds from sale of investment securities 2,575,918 5,883,740
Payment for property, plant & equipment (1,264,789) (1,009,580)
Proceeds from sale of property, plant & equipment - 80,735
Net cash outflow from investing activities (4,545,422) 3,529,593

Cash flows from financing activities
Principal repayments under finance leases - (30,509)
Net cash outflow from financing activities - (30,509)
Net cash increase in cash held (2,290,079) 5,690,939
Cash at beginning of the financial year 4,998,710 (672,509)
Effects of exchange rate changes on cash held in foreign currencies 34,736 (19,720)
Cash at the end of the financial year 2,743,367 4,998,710

The summary financial information provided above and in the preceding two pages, being a statement of financial performance, statement of financial position
and statement of cash flows, has been extracted from the audited financial statements of the Baker Medical Research Institute. The summary financial information
does not include all the information and notes normally included in a statutory set of financial statements. A full set of statutory financial statements can be
obtained from our website at http://www.baker.edu.au.

The statutory financial statements (from which the summary financial information has been extracted) have been prepared in accordance with generally
accepted accounting principles in Australia and relevant Australian accounting standards. The statutory financial statements were qualified by the auditors in
respect to the Institute’s policy to expense capital works undertaken on the buildings which the Institute utilises. Full details of the audit qualification are
contained in the statutory financial statements.
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