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breakthrough
A child falls critically ill. The immune system
appears to be failing, but no one knows why.
Time to call in the gene detectives.

The secret life of a sleeping cell
Hope for autoimmune disease

From the CEO Making news
CANCER

Andrew Giles, Chief Executive Officer,
Garvan Research Foundation.

I am always intrigued
to learn of what
motivates you in your
generous support of
medical research.
It is often very personal,
such as a diagnosis for
yourself or a loved one.
With your support of
Garvan, you share
in the quest to overcome
the diseases that ravage
our community.

Beyond its immediate impact on medical research,
your generosity is also an act of inspiration for
other people. Your donations encourage a culture of
community-mindedness and giving while your belief
in medical research enlightens others about how it can
improve our health.
In an instance of how generosity begets generosity,
I recently learned that a kind supporter granted us
a special gift of her own after being inspired by the
celebrated philanthropy of Andrew Forrest AO and
Nicola Forrest, who were recently awarded the Great
Australian Philanthropy Award at Research Australia’s
Health and Medical Research Awards. Such examples
demonstrate the enormous power in altruism, and its
far-reaching consequences. Your support not only keeps
the lights on here at Garvan, it extends into the hearts
and minds of our researchers and support staff, affirming
our work and inspiring us to keep pushing the boundaries
of knowledge. Thank you for placing your trust in
Garvan’s scientists.
Finally, a reminder that November was Pancreatic
Cancer Awareness Month. This devastating disease
still has an estimated five-year survival rate of only
6.8 per cent, which is motivating Garvan scientists
to find new and better treatments. As part of the
Pancreatic Cancer Alliance, Garvan is raising awareness
about pancreatic cancer, and funds for much-needed
research. Visit garvan.org.au/pancreatic-cancer for more
information about pancreatic cancer and the work of the
Alliance and our researchers.
In the meantime, thank you again for supporting medical
research in 2017, and please accept my best wishes for
the festive season and year to come.

Top-to-toe MRI finds curable cancers
A major study has shown that whole-body MRI detects
primary cancers in people with an inherited cancer risk
condition called Li-Fraumeni syndrome at an early and curable
stage. Li-Fraumeni syndrome is characterised by high cancer
risk at multiple body sites, and almost all people affected
will have cancer in their lifetime. Despite this, there is no
universal approach to managing cancer risk in Li-Fraumeni
syndrome, largely because it is difficult to justify invasive
organ-by-organ screening approaches.
Professor David Thomas, who co-led the study with
Dr Mandy Ballinger (Garvan) and National Cancer Institute
(USA) colleagues, says, “What we have found – conclusively
– is that whole-body screening of individuals at high genetic
cancer risk really works in the clinic.”
GENOMICS & EPIGENETICS

We inherit more than DNA
Garvan researchers have used the fruit fly, Drosophila,
to investigate how epigenetic instructions are passed
from parents to their offspring. They found that some are
contained in the histone proteins that package DNA, and that
not only are they carried to the next generation, but embryos
could not develop without them.
Dr Ozren Bogdanovic, who contributed to the study, explains,
“For a long time it was assumed that any epigenetic traces
from the parents were wiped away [at fertilisation], leaving
a clean DNA slate. This study definitively shows that this is
not the case – we need some parental epigenetic traces to be
left behind. Without this extra level of information, cells can’t
interpret the DNA blueprint, and an organism cannot form.”
This mechanism may also help explain how environmental
influences such as diet or stress can impact on the health
of our children and grandchildren.
IMMUNOLOGY

“Partner in crime” mutations
work together

They leave the
world a better place
Garvan is mourning the loss of two inspirational women whose unwavering support
of medical research has granted a legacy of better health for countless Australians
Constance (Connie)
Johnson OAM

Lady Mary Fairfax
AC OBE

1977 – 2017

1922 – 2017

It is impossible to overestimate
Connie Johnson’s impact on
cancer research at Garvan, and as
a beacon of inspiration for people
with cancer and the general
public in Australia. Connie was
diagnosed with cancer three times, at ages 11, 22 and finally
at 33 in 2010, when she was given six to 12 months to live.
In defiance of her prognosis, she directed her energy into
“cancer vanquishment” and co-founded Love Your Sister
with her brother, actor Samuel Johnson, in 2012.
Love Your Sister made significant contributions to Garvan,
allowing the establishment of the Connie Johnson Breast
Cancer Research Lab and appointment of Associate Professor
Elgene Lim as its head in 2014. The lab’s researchers
continue to work towards finding new treatments for breast
cancer and to improve outcomes for patients, so that fewer
people have to experience what Connie herself endured.
“Connie was special,” says Garvan’s Executive Director,
Professor John Mattick. “She inspired an unprecedented
groundswell of awareness and support for breast cancer
research through Love Your Sister.”
Associate Professor Lim adds, “Connie was, is and will
continue to be a real inspiration for me. It means a lot that
Connie and Sam put their trust in me. More than any other
time I’ve received funding for my research, I feel connected
to the people who have made it a reality.”
Garvan extends its condolences to all who loved this sister,
wife, mother and public heroine, who inspired so many.

With the passing of Lady Mary
Fairfax, Australia loses an iconic
businesswoman, social influencer,
charity worker and philanthropist,
who leaves many good causes
the better in her wake. The
Garvan Institute is honoured to be among them.
Lady Fairfax was one of Garvan’s first major donors, and
without her generosity and commitment to the importance
of medical research, the Institute would not be in the
leading position it is in today. Notably, her support allowed
Garvan to develop a successful hearing research program,
which works towards understanding how the brain changes
when hearing loss occurs, and how hearing might be
restored. Lady Fairfax appreciated the urgent need for
researching this widespread and problematic affliction,
which includes increased risk for dementia and depression.
Professor David Ryugo, Head of Garvan’s Hearing Research
Lab, says, “Lady Fairfax understood how important hearing
is to quality of life. Her generous philanthropic support
was catalytic in allowing researchers at Garvan to discover
how the brain changes as hearing loss occurs, and how
we might be able to restore hearing after damage. We
are incredibly grateful to Lady Fairfax for her generosity,
passion and foresight.”
Lady Fairfax is survived by her children Garth,
Warwick, Anna and Charles, to whom all at Garvan
offer our deepest sympathies.

Garvan researchers, with ANU colleagues, have shed new
light on how immune B cells “go rogue”, multiplying when
they shouldn’t, and how this can kickstart lymphoma, other
blood cancers and autoimmune diseases. The research
team showed how two DNA mutations work as cooperative
“partners in crime” to drive abnormal activity.
Unlike other cells in the body, immune cells undergo rapid
changes to their DNA, a capability that is key to how our
immune system keeps up with rapidly changing threats from
invading viruses and bacteria. As their DNA is altered, some
B cells will inevitably acquire destructive mutations.
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“One of the great challenges – now coming into reach at the
Garvan Institute – is to find approaches to uncover which
mutations drive the cell to go rogue, and which mutations
associate with which disease. If we can do that, we have
a starting point for the development of new therapies,”
says Professor Chris Goodnow, who co-led the research.
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The most productive
sleep you’ll ever have
The multi award-winning DreamLab app is now available
for iPhone as well as Android! You can download it via
the App Store or Google Play and start solving eight types
of cancer while you sleep – brain, sarcoma, melanoma,
lung, breast, prostate, ovarian and pancreatic. Built in
partnership with The Vodafone Foundation, DreamLab taps
your smartphone’s unused data to crunch calculations to
speed up cancer research. It’s as easy as: download, plug
in and nod off. Plus, the more people who use DreamLab,
the faster it works, and the faster we can help find better
treatments for cancer patients.
Check out garvan.org.au/dreamlab for more info.
Downloading DreamLab uses data. DreamLab can be used when your device is charging and
has mobile network or Wi-Fi connectivity. Mobile data to use DreamLab is free for Vodafone
Australia customers on the Vodafone Australia network. Roaming incurs international rates.

Researchers from Garvan’s Cancer Division with their personal
disease-busting machines – their smartphones.

Making news
IMMUNOLOGY

Tumour-trained T cells go
on patrol
“Tumour-trained” immune cells – which have the potential
to kill cancer cells – have been seen moving from one tumour
to another for the first time. The findings shed light on how
anti-cancer immune therapies might work.
Dr Tatyana Chtanova and her team used an innovative
“photoconversion” strategy, in which all the cells in a mouse
are labelled with a green fluorescent compound, and only those
within a tumour, including immune cells, are turned to red.
“We found, unexpectedly, that T cells were the main immune
cells to exit tumours and move to lymph nodes and other
tumours – even though they represent only a fraction of the
immune cells that enter tumours,” says Dr Chtanova. “What
we suspect is happening is that, within the tumour, these
T cells are acquiring knowledge about the cancer that helps
them to seek and destroy cells in a second tumour.”
The research team are now working on ways to prompt
activated T cells to exit tumours in greater numbers.
“Ultimately, we’re working to understand more deeply the
relationships between immune and cancer cells, so that we
can design approaches to empower the immune system to
destroy cancer,” Dr Chtanova adds.

Landmarks turn purple for
pancreatic cancer
As the sun set on 15 November, the eve of World
Pancreatic Cancer Day, the Sydney Opera House
became the first monument in the world to “light it
purple” for pancreatic cancer awareness. Garvan and
fellow members of the Pancreatic Cancer Alliance were
the driving force behind this beautiful and poignant display,
which was the first of its kind in Sydney.
Pancreatic cancer has a heartbreakingly low survival rate,
with people diagnosed having a slim 6.8 per cent chance
of surviving five years. This grim statistic has remained
largely unchanged over several decades, in contrast to
many other types of cancer.
Refusing to accept the status quo, World Pancreatic
Cancer Day, with its 2017 motto “demand better”, calls
for pathways to earlier detection, greater awareness and
improved treatments for this devastating disease.
Garvan’s researchers are rising to the challenge of
advancing our understanding of pancreatic cancer and
developing new treatment strategies. To learn more,
please visit garvan.org.au/pancreatic-cancer.

A mouse’s lymph
node (in green)
showing immune
cells that were
once in a tumour
(in red).

BONE BIOLOGY

A new way to rebuild bone
Garvan researchers have demonstrated a new therapeutic
approach that can rebuild and strengthen bone, offering hope
for those with the debilitating bone cancer, multiple myeloma.
The current treatment for myeloma-associated bone disease,
bisphosphonate drugs, prevents further bone loss but doesn’t
restore damaged bones. The researchers speculated that
if they could inhibit the protein sclerostin, which in healthy
bones halts bone formation, they could reverse the bone loss
that occurs with multiple myeloma. In mice, they found that
an anti-sclerostin antibody therapy not only prevented further
bone loss, it doubled bone volume in some mice.
Dr Michelle McDonald, who co-led the research with
Professor Peter Croucher, says, “Before and after treatment,
the difference was remarkable – we saw fewer lesions or
‘holes’ in the bones. These lesions are the primary cause
of bone pain, so this is an extremely important result.”
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A glimmer of hope
Members of the Hope Research team. From left: Dr Joanne Reed, Professor Christopher Goodnow
(The Bill and Patricia Ritchie Foundation Chair and Garvan’s Deputy Director) and Deborah Burnett.

Answers to autoimmune disease are finally within reach, thanks to a mutual
ambition of Garvan researchers and a philanthropic champion
There is a brutality inherent in autoimmune disease,
where the body becomes its own assailant. The immune
system, normally the body’s defender, directs “friendly
fire” at healthy cells, organs or tissues. Symptoms
vary from person to person, and account for more than
100 diseases including type 1 diabetes, lupus, multiple
sclerosis, coeliac disease, rheumatoid arthritis and a wide
range of rare disorders. Autoimmune diseases are daily
afflictions and – lacking cures – last a lifetime.

“Our mother Patricia always found the Garvan story inspiring
and visionary, and these reasons are unchanged in the
Foundation’s ongoing support. Garvan’s core values are a great
fit for us; we both keep looking to new horizons to conquer
with fresh eyes,” she says.

Now, there is potential to change this. The Bill and Patricia
Ritchie Foundation has partnered with Garvan to champion
a new research program that aims to tangibly impact
autoimmune disease.

“When that happens, you might disappear down expensive,
well-meaning dead ends. I’ve chosen to support a
coordinated, comprehensive study that has the potential to
unlock the mystery of all autoimmune diseases, not just the
unpronounceable, incomprehensive bastard of a thing that has
found its way into our lives.” Ruth comments from personal
experience, as her own family is unfortunately affected by
autoimmune disease and she knows its impacts first-hand.

Appropriately titled “Hope Research”, the project seeks to
pinpoint the “rogue” immune cells that attack the body, and
to develop targeted therapies that replace broad-spectrum
immunosuppressive drugs. Such an ambition has only now
become conceivable thanks to emergent technology available
through the Garvan-Weizmann Centre for Cellular Genomics.
Hope Research represents the most recent instalment in
a longstanding relationship between Garvan and The Bill and
Patricia Ritchie Foundation. In the early 1990s, the Foundation
set up The Bill Ritchie Post Doctoral Research Fellowship,
which financed the early careers of many researchers over
more than two decades. In 2015, it increased its support to
establish The Bill and Patricia Ritchie Foundation Chair, of
which Professor Chris Goodnow, Garvan’s Deputy Director
and Hope Research leader, is its inaugural holder.
“Our parents were great believers in giving back to the
country that afforded our family a wonderful quality of life,”
says Julia Ritchie.

For Julia and her sister Ruth, Hope Research had instant
appeal. “Somebody in your family has, or will have, a mystery
disease with no answer,” Ruth says.

In addition to getting Hope Research off the ground, this new
undertaking from The Bill and Patricia Ritchie Foundation
aims to pave the way for the additional community funding
needed to realise the project’s promise. Ruth says: “We hope
that our backing will encourage other people who have family
and friends who live with autoimmune diseases to follow our
example and participate in Garvan’s ground-breaking research.”
Thank you to The Bill and Patricia Ritchie Foundation for such
dedicated and extraordinary support, which continues to
transform the Garvan Institute and the face of healthcare.
To learn more about ways to support Hope Research, please
contact Mara-Jean Tilley, Director of Philanthropy, Bequests
and Campaigns, via 02 9295 8513.
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While you
were sleeping

Watching sleepers over time has given
us important clues for new treatment
approaches for cancers that spread to bone

The progress of a cancer cell (in green) colonising bone.

A dormant cancer cell is like a ticking time bomb. It evades chemotherapy only to spontaneously wake and resume its deadly
progress. Now, armed with pioneering tech and bald determination, researchers are finally beginning to close in on the sleepers
It’s 2013. In a dimly lit room deep in the underground
of the Garvan Institute, researchers Dr Michelle McDonald
and Dr Tri Phan are staring at a computer screen as
a green shape crawls slowly through a sea of blue.
And then comes the moment they’ve been working
towards for years: the shape slows and then abruptly
stops. McDonald and Phan are the first ever to witness,
in real time, as a cancer cell arrives at the bone marrow
of a living animal and then climbs in.
It was a moment that began a remarkable journey of discovery
for the research team, one that would deliver an entirely new
understanding of how cancer cells “sleep” in bone, why they
“wake” to form secondary tumours, and how they might one
day be stopped in their tracks.
The research team, led by Professor Peter Croucher,
Head of Garvan’s Bone Biology Division, had long been
seeking to understand precisely what happens when cancers
spread to the skeleton. “Once a cancer spreads to bone, it
becomes notoriously difficult to treat,” he says. “We want to
change that. The first step to new treatment approaches is
to understand exactly what’s happening to those cells.”
Bone can act as a landing place for cells that spread from many
cancers, but it has particular clinical significance in multiple
myeloma, breast and prostate cancer. When cells from these
cancers journey through the bloodstream, they often end up
inside bone, where they can clamber onto an internal surface
and enter an inactive state.
The cells can snooze for months, sometimes even for
many years. They slumber on through successive rounds
of chemotherapy, which knocks out cells that are actively
dividing but glances over those that do not, regardless of their
malignancy. But, inevitably, some of the sleeping cancer cells
are roused from their slumber and then begin to divide and
grow, forming secondary cancers (metastases) in the bones
and the patient relapses, usually fatally.
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Seeing that green cancer cell making contact with bone was
the culmination of a sustained effort. Since 2010, Phan had
been fine-tuning a custom microscope that could do what
others could not: make visible the cellular goings-on deep
inside living animals.
Phan says, “Traditionally, we microscopists have really
struggled to find ways to visualise processes in the body
without interfering with what’s being looked at, by removing
it from the body, for instance, and preparing it as a microscope
slide. One of the biggest challenges is looking deep inside
a living animal, and it doesn’t get more ‘inside’ than the
internal surfaces of a leg bone.”
The technical challenges were immense, but ultimately Phan
was able to devise an elegantly simple microscope setup that
revealed living cells inside the bones of anesthetised mice.
It was an essential milestone for the research team’s larger
ambition to follow individual sleeping cancer cells and gather
intel about the triggers that wake them.
But finding sleeping cancer cells is no easy task, and tracking
the same cells over time is trickier still. After all, there are
millions of cells in our bones and only a few are sleepers.
So, how to keep tabs on the right cells?
In the end, the team exploited the very quirk that
makes sleeping cells so different from other cancer cells.
“The sleepers don’t divide and grow,” says Croucher, “so
we added a red dye to multiple myeloma cells before we
introduced them to mice. Active cancer cells soon lost their
red colour, but the sleeping cells stayed bright red, and easy
to locate, for the long haul.”
Like zoologists tracking a pride of lions, the team could now
follow a number of individual cancer cells in the bone of living
mice, observing their behaviour and their surroundings week
by week. This meticulous fieldwork painted a surprisingly
messy picture: cells were waking at different times; many
weren’t waking at all; and others were even going back to
sleep after they’d woken.

As time went on, the researchers started to see method in
this apparent madness. McDonald says, “It turns out the cells
weren’t in charge of their own slumber. Something outside
each cell was giving it a personalised wake-up call.
We learned that the sleeping cells were getting caught up in
the normal business of the skeleton: the constant building up
and breaking down of bone tissue that happens in us all.”
So, if a sleeping cell was positioned beside a cell that
specialised in building up bone, the cell’s snooze would go
undisturbed. Yet, if it found itself next to a cell that was busy
breaking down bone tissue, it was likely to be woken up.
“Watching sleepers over time has given us important clues
for new treatment approaches for cancers that spread to
bone,” says Croucher. “We now know that tweaking the bone
environment around the cells could make a big difference to
the progression of the cancer. It could, for instance, keep the
cells in hibernation indefinitely – or, more radically, could wake
them forcibly so they become vulnerable to chemotherapy.”
Armed with such insights, the team is poised to look more
closely than ever at sleeping cancer cells. Besides the
basement microscope room, their research is now taking
place at Garvan’s other extreme – high on the 11th floor of
The Kinghorn Cancer Centre at the new Garvan-Weizmann
Centre for Clinical Genomics. And this time, they’ve joined
forces with experts from Israel’s Weizmann Institute of
Science to uncover new chinks in the armour of sleeping cells.
“Now that we have an understanding of the forces that act
on sleeping cancer cells in the skeleton, we’re working to
understand more about what goes on inside those cells when
they’re sleeping, and as they begin to wake,” says Croucher.
He and Phan are working closely with the Weizmann
Institute’s Professor Ido Amit and his team to uncover
what’s unique about the sleepers. Bolstered by a
wide-ranging partnership between the two institutes,
their close collaboration is perhaps the most established
of many joint Garvan-Weizmann programs.

In the team’s sights is the complex pattern of RNA
(ribonucleic acid) molecules produced from each sleeping
cell’s DNA, termed its “transcriptome”. Every cell has a
unique transcriptome that, importantly, changes over time as
the cell’s behaviour changes. This means that sleeping cancer
cells will have features in their transcriptome that distinguish
them from actively dividing cells in the same cancer, even
though they share the same DNA.
Progress has been rapid. “Already, we’ve been able to identify
some patterns, or clusters, of RNA molecules that are found
together only in the sleepers,” says Croucher. “That means
these clusters could act as ‘signatures’ of sleeping cells,
helping us to find them in the body.”
“We’re also now following up leads of ‘dormancy genes’,”
Phan adds. “These are stretches of DNA that produce RNA
only in sleeping cells, and we see them as promising targets
for therapy. If we could inactivate them, we could awaken
sleeping cells in a controlled way so they could be destroyed
by chemotherapy.”
From one green cell on its way to sleep four years ago, to
thousands of cells yielding their genetic secrets today, the
research has developed apace. “We’re really excited about
all that we’ve been able to uncover about sleeping cancer
cells since 2013,” Croucher says. “It’s a struggle to conduct
game-changing research in that timeframe, but this time
we’ve been able to connect the dots and derive new
understanding at speed.” There is no sign of slowing, too,
with the team now within reach of new cancer treatments,
even cures, based on eliminating sleeping cancer cells from
our bones. Now that’s something worth waking up to.

Peter Croucher

Michelle McDonald

Tri Phan
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You’ve got in your head:
I’m doing this because
that kid’s in ICU and he
could die unless we
come up with a solution …
You can’t solve the problem
on your own, you’ve got
to do it collectively

Gene detectives
All children get sick, right? But what does it mean when a child
falls seriously ill, and then again, and again, due to a mysterious
disorder of the immune system? A new consortium, CIRCA,
summons the collective brainpower of doctors and scientists
to crack the case before the clock runs out
Consider the marvel that is the immune system.
Our world is teeming with potential threats – a diversity
of bacteria, fungi, viruses and other pathogens, as well as
our own mutated cells – that the immune system rapidly
identifies, contains and destroys.
It unleashes manifold methods to do so, starting with enzyme
attack and inflammation, where blood vessels dilate and
allow immune cells to swarm. Legions of phagocytes, literally
“eating cells”, engulf and digest the invader. Specialised white
blood cells direct targeted antibodies at specific foes, which
are then archived should the same pathogens reappear in
future. Cells infected with viruses are assisted to self-destruct,
while sophisticated signalling and regulation unify the diverse
elements. Meanwhile, the immune system needs to achieve all
this while distinguishing between friend and foe – food versus
pathogen; gut flora versus bacterial invaders; normal tissue
versus cancer cells – and keeping the intensity just right.
Such complexity also exposes the immune system to
manifold types of failure. “So many things can go wrong,”
says Professor Stuart Tangye, Head of Garvan’s Immunology
Division. “You can have immunodeficiency, where your
immune system is crippled and can’t protect you from
infection. You can have autoimmune disease, where your
immune system starts damaging your own tissue. You
can have cancer of the immune system. There’s a gamut
of diseases that are underpinned by problems with the
immune system.”
Many are all too common, such as rheumatoid arthritis, allergies
and asthma. But sometimes an immune disorder comes along
that leaves even the most experienced doctor stumped.
Genetic immune diseases are individually extremely rare
but collectively affect an estimated six million people in the
world. In these, a mutation in a single gene catastrophically
destabilises the immune system and results in devastating
chronic diseases that often appear in childhood.
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“It’s really difficult to be in the patients’ shoes,” says
Dr Tri Phan, Lab Head – Intravital Microscopy in Garvan’s
Immunology Division, who is also a practising immunologist.
“These kids are getting recurrent infections that normally
our bodies would just dismiss out of hand. On top of that the
immune system often starts attacking the body, and they can
have autoinflammatory and autoimmune diseases. Many of
them have problems like diarrhoea, not just from infections
but also from inflammation in their gut, or the body might
attack their red blood cells and so they become anaemic and
need blood transfusions. They’re in and out of hospital all the
time, they’re missing out on school, they’re missing out on
friends. It’s an incredible burden for the child; it’s an incredible
burden for the carers and the family. These are diseases that
kill people and cause terrible morbidity.”
A few hundred such diseases have been identified, but
in many cases the textbooks are silent and medical research
needs to start afresh to provide these patients with answers
– and, ideally, therapies.
“For these patients we don’t know which gene is affected,”
says Dr Marcel Batten, CIRCA’s Network Coordinator and
Group Leader of the Functional Validation Lab in Garvan’s
Immunology Division. “There are about 300 genes where
variants are known to cause immune disease but an
estimated 3000 that participate in an immune response.
So there could be about 2700 genes where nobody has
observed a variant that could theoretically cause disease.”
This challenge requires more than a single hospital or
institute has capacity to deliver, prompting an extraordinary
new approach. The Garvan-led Clinical Immunogenomics
Research Consortium Australia (CIRCA) is a multidisciplinary,
multi-institutional collective of doctors, scientists and
experts such as ethicists and genetic counsellors, who pool
their knowledge and capabilities to discover the causes of
previously undocumented genetic immune diseases.

To identify appropriate patients and initiate discovery, CIRCA’s
process begins when clinicians share patient information
at the consortium’s monthly meeting. The group prioritises
the cases for whom a single gene is likely to be causing
their condition – clues include a family history, whether the
condition started in childhood and how severe it is.
From there, clinical and lab tests, testing for select
immune genes or whole genome sequencing may indicate
a described disorder. If not, then CIRCA unleashes its full
firepower. “That’s when we start doing all the science-y
stuff like expressing the altered protein in cell cultures
or making mouse ‘avatars’ to see if they develop similar
characteristics to the patient,” says Phan. Ideally, such
measures would not only identify the culprit gene but
also assist in finding a therapy.
A strength of CIRCA’s collaborative setup is that it streamlines
this process, as the various players can contribute expertise
and make decisions on the spot. This is critical when the
patients do not have the luxury of time, as Tangye points out:
“You’ve got in your head: I’m doing this because that kid’s
in ICU and he could die unless we come up with a solution.
When you’re against the clock that’s what you’ve got to do
to solve the problem. You can’t solve the problem on your
own, you’ve got to do it collectively.”
Though it is only early days for CIRCA, it has already chalked
up a number of success stories. The well-publicised case of
Alan exemplifies its potential. As Alan’s health deteriorated
in intensive care, whole genome sequencing uncovered a
rare gene mutation. By coincidence, a therapy for that variant
had just been identified, and Alan has now swapped hospital
beds for trampolines. (For more, see garvan.org.au/alan.)
Batten cites further examples: “One family has an extremely
sick child and his sister was going to become a bone marrow
donor, but then we found she has the same variant. There
was a case where the genetics showed that someone was

incorrectly diagnosed
and was being given
a therapy that costs hundreds
of thousands of dollars per year
and had significant side effects but
was ineffective as a treatment, which
they then stopped taking. There have been
two children where sequencing identified gene
variants that no one would have guessed from the
clinical symptoms. This had a huge impact on their
treatment and health.”
While CIRCA has clear diagnostic potential, it also presents
an unparalleled opportunity to make advances in basic
understanding of the immune system through research,
which is its second and equally important objective. From
this perspective, CIRCA equips researchers with a priceless
cohort of individuals who can open up insight into how the
immune system works, as Phan explains: “The value in
studying these rare diseases isn’t just for the patients who
have them; they also tell us something really fundamental
about how the immune system is put together. Then you’re
going to have a lot of benefits for the wider population.”
It would be a mistake, however, to draw too great a
distinction between CIRCA’s twin objectives of diagnosis
and research. Instead, CIRCA reflects the changing nature
of translational research. The linear bench-to-bedside model
is abandoned in favour of a bench-bedside cycle, with
medical practice and medical research working in unity to
bring the latest discoveries to patients and the community.

Marcel Batten

Tri Phan

Stuart Tangye
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Garvan Partner for the
Future, Diane Ferrier

What has been your career path
up to this point?

Staff profile:
Rob Salomon
Technical Director
– Garvan-Weizmann
Centre for Cellular
Genomics

Growing up, I always thought I’d be a
veterinarian, however after first year of
vet studies I realised it wasn’t really for
me. I went back to pure science (with a
side serve of archaeology – particularly
prehistory in the Fertile Crescent) and
became interested in cancer research.
I completed a masters in the molecular
profiling of hormone-resistant prostate
cancer and this exposed me to the
wonderful world of genomics and
cytometry. I learnt cytometry working
at Sydney Cytometry and after six years
joined Garvan as the flow cytometry
manager. Working at Garvan has given
me access to the most advanced
instrumentation and technologies in the
world. The new Garvan-Weizmann Centre
for Cellular Genomics will continue this
and I’m proud to be associated with such
a world-class centre, enabling researchers
to find answers to disease.
What’s your personal interest
in cellular genomics?
My interest lies is in the application of
technology to answer deep questions of
biology and medicine. I think cellular and

What motivated you to host
the auto-inflammatory diseases
workshop last June?

Researcher profile:
Dr Marcia Munoz
Senior Research Officer,
Bone Therapeutics –
Bone Biology Division
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Professor Mike Rogers, who heads the
lab I work in, has had this idea brewing
for a while. Years ago, he discovered
that the mevalonate pathway is the
target of a very important class of drugs,
bisphosphonates, used by millions of
people around the world to treat bone
diseases including osteoporosis and bone
metastases. This pathway is damaged in
a rare autoinflammatory disease called
Mevalonate Kinase Deficiency (MKD), and
so he became interested in this condition
as a means to better understand the
consequences of targeting this pathway
in the body. Like other autoinflammatory
disorders, very little is known about
MKD, for example, what triggers the
inflammatory flares, and why patients
respond differently to treatment. We
thought that a conference would be a
great way to connect doctors, patients
and scientists to share the latest advances
in this field and, importantly, to give
patients the opportunity to meet directly
with world expert clinicians and scientists.

single-cell genomics gives us an incredibly
powerful tool to ask questions that have
previously been impossible. For instance if
we want to take an agnostic, broad stroke
view of a disease such as cancer we can
use new microfluidics to characterise
the entire transcriptome (the functional
message from a cell’s DNA) of around
3000 single cells in about seven minutes.
We can also use alternate technologies to
characterise cells by protein expression.
One of the instruments we can use for
this is the Symphony A5 from Becton
Dickinson, which is the world’s most
powerful cytometer and allows us to look
at up to 50 proteins on each and every
cell at a speed exceeding 20,000 cells per
second. A few years ago, if you dared to
think such technologies would be possible
people would simply not believe you
– to me this is incredibly exciting.

Ask Garvan
Carly from Bathurst, NSW, asks:
What is Auditory Processing Disorder,
and is it hereditary?

A lasting
legacy

What are your interests outside
of work?
To be entirely objective I asked my wife,
her response was (1) pottering in the
garden, (2) my three kids, (3) DIY projects
at home and (4) my ginger cat. I agree
with the first three.

How does meeting patients and families
influence your work as a researcher?
It gives our research real meaning.
We don’t often get to hear what patients
and doctors have to say, what they need
and what issues affect them. Securing
funding is so challenging these days
that sometimes it’s tempting to work
on a more “common”, more “socially
relevant” disease. But when you meet
the patients, their families and doctors,
you know that they deserve better
treatments for their disease, whether
it’s common or not.
Given MKD is such a rare condition,
what is the value in studying it?
This is a very debilitating childhood
disease that has lifelong impacts and
we think we can find a way to overcome
it. Additionally, and very importantly, rare
diseases are the key to understanding
fundamental processes that also occur
in more common conditions. For instance,
studying MKD helps us understand
why defects in the mevalonate pathway
cause inflammation. Inflammation is
believed to be a significant component
of aging and chronic diseases such as
diabetes, cardiovascular disease, bowel
disorders and cancer.

Thankful for life’s blessings, Diane Ferrier chooses to leave the world
a healthier place with a good deed of her own

This issue’s answer comes from Dr Michael Muniak, Research
Officer, Hearing Research, in the Neuroscience Division.
A: Listening is a task rarely performed in isolation. The world
is often awash in a mixture of distracting sounds that must be
filtered out so that we can focus on a single target, such as
a speaker in a conversation. Sounds are detected by our ears
and converted into electrical signals by the cochlea, but the
heavy-lifting of “listening” is performed by the brain. Here,
neural circuits process sound signals in order to separate
individual sounds, locate them in space, and give meaning to
their content. Noisy environments can pose a special challenge
for listening – think of the effort required during the last
conversation you had in a busy restaurant. Some individuals
experience similar difficulties in everyday conversation; they can
hear the speaker, but fail to understand the speech. Auditory
processing disorder (APD) refers to a broad spectrum of listening
deficits that cannot be explained by simple hearing loss. The
source of APD is attributed to unknown abnormalities in brain
circuits – sounds become less precise and can’t be sorted.
A diagnosis of APD in childhood is especially concerning as
it can lead to delays in language acquisition and learning, and
some variants of APD may have a heritable component. Garvan’s
research on hearing and the brain may provide insight on the
neurological basis of APD.

Diane Ferrier considers herself a fortunate person, with
a happy upbringing, rewarding career, opportunities to
travel and the company of good friends and family. But
even the most blessed life is not untouched by sadness.
Diane’s parents both passed away after significant medical
ordeals – her father from dementia and her mother, recently,
from leukemia. Several friends have had experiences with
cancer, including one who succumbed to ovarian cancer.
“It was really, really tough to see somebody – younger than
I am, even – die of that. She was so strong through it. Such
an amazing lady,” Diane reflects.
Witnessing the suffering of loved ones crystallised for
Diane the value of medical research, and how it offers hope.
Such experiences, combined with a sense of gratitude for
her blessings, have underpinned her decision to become a
Partner for the Future and nominate Garvan as a beneficiary
of her will. In this way, she shares her legacy with others
who have gone before.
“I’ve been very fortunate and I would like to give back,” she
says. “I really want to help researchers and Garvan, being
such an incredible institution, to be able to go forward. You
can’t do medical research without financial support, and
that’s where I can help. I would like to know that when my
life ends, Garvan can progress and make breakthroughs.”
Thank you, Diane, for the honour of your future bequest,
and thanks to all of Garvan’s valued Partners for the Future.

Diane Ferrier remembers her parents, Burnard and Joyce Craft:
“We wouldn’t be here if it were not for our parents and they
have a great impact on who you are as a person and what
you believe in. My parents instilled in me the importance
of treating everyone equally and with respect. They believed,
as I do, that people should not make judgements. They also
encouraged me to always take on new challenges and to do
my very best. I can hear them saying to me, ‘Always go the
extra mile.’ My parents left many influences on me but these
are the ones that are front of mind always.”
If you would like information about leaving a gift to Garvan in
your Will and becoming a Partner for the Future, please contact
our Bequest Manager, Carol O’Carroll on (02) 9295 8117.
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Michael Muniak

Got a science question? Just ask!
Garvan’s experts are standing by to answer a selected medical
research question in the next issue of breakthrough, so pop
yours in the post to:
Garvan Research Foundation
Reply Paid 68593, Darlinghurst NSW 2010
Alternatively, email your question to breakthrough@garvan.org.au.
We cannot review personal health information or provide medical advice.
If you are concerned about your health, please see your doctor.

Be part of progress

In memoriam

In celebration

Please use this coupon if you would like to make a donation to
Garvan’s breakthrough medical research, or if you would like
further information. We would love to hear from you.

Between 1 July and 30 September 2017,
donations were made in memory of:

Thank you to Nina Leibovitch and Renata Litton,
who directed their generosity to Garvan in honour of
their birthdays. We are celebrating along with you!
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Daytime phone

Suann Croker

Keith Pierce

Email

Simon Curtis
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Anne Priest

Ken Davies
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Janelle K Davis
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Shirley Davis

Robert J Rice

Joey de Giovanni

George Roufos

Sue Dowlan

Kerryn Rufus

Bridget L Dunn

Martin Samociuk

Tell us what you think
Which scientific areas are you interested in?

What stories do you like reading in breakthrough?

Other feedback?

First name

Surname
Address

Suburb

State

Postcode

Garvan supporter number (if known)

Please send me further information about
Giving to Garvan in my Will (strictly confidential)
Giving regularly to Garvan through my bank account

Please change my communications
I no longer wish to receive this breakthrough newsletter
I only wish to receive breakthrough by email

Julie Fakes

Erwin Schwinghamer

My gift details

Gino Fazekas

Brendan Smith

Yes! I want to help Garvan make progress with a gift of
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Donations of $2 and above are tax deductible.
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Please complete this coupon and mail it to:
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Helen Wong
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My cheque/money order made payable to Garvan Research Foundation
is enclosed
OR Please deduct the above amount
from my
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Card number
Expiry date
Cardholder’s name

Garvan Research Foundation
Reply Paid 68593, Darlinghurst NSW 2010
Call: 1300 73 66 77 (9am to 5pm)
Fax: (02) 9295 8136
(you can use this coupon)
Online: garvan.org.au/donate
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Winnie Kwok

Give a Garvan
card this season
Make a donation to Garvan in that
special person’s name and double
the feel-good factor this Christmas.
Giving to Garvan means you’re helping
to find cures for diseases that could
affect you or someone you love.
To make a donation in lieu of a gift,
call 1300 73 66 77. For gifts $10 or
more, we’ll send you a card you can
personalise for your loved one.

Clinical study
Appetite study
Gastric emptying time is the time taken for food to leave
the stomach and may affect your appetite and satiety.
We are looking for healthy normal or overweight male
volunteers who are between the ages of 20 and 38 to
participate in our trial investigating appetite regulation
and gastric emptying in a genetic form of obesity called
Prader-Willi Syndrome.
For further information please contact:
Amanda Hor 0433 166 088/(02) 9295 8497 or
Saesha D’Silva 0432 763 318 or email pws@garvan.org.au
(St Vincent’s HREC Ref HREC/15/SVH/437)

A circle of life
The Kimberley Bracelet from
iconic Australian pearler,
Paspaley, is both stunningly
beautiful and the perfect way
to support cancer research
while spoiling yourself or someone special.
Paspaley will donate a very generous 25 per cent from
the sale of each Kimberley Bracelet to support the vital
research of Garvan’s Cancer Division, with purchasers
choosing which type of cancer research they wish
to support. Since the bracelet launched in late 2016,
Paspaley has raised an amazing $200,000.
Each Kimberley Bracelet is comprised of natural elements
unique to the Kimberley region – exquisite sandalwood
from the Kununurra and hand-selected Paspaley pearls.
Purchase your Kimberley Bracelet in boutiques or online
at Paspaley.com. Prices start from $680.

