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Combining our strengths to 
create a healthy planet

When Abraham Maslow presented his 
hierarchy of human needs in 1943, he recognised 
that the most basic human requirements are water, 
air and food. Without these, it is difficult to move 
up the hierarchy to love, friendship and family or 
approach self-esteem, confidence and creativity. 

Meeting all these needs relies on a healthy 
planet – something that, 70 years later, can no 
longer be assumed. We must acknowledge 
that interdependency between the natural 
and human worlds, often termed sustainable 
development, is crucial to maintaining a 
healthy planet that supports healthy people.

Achieving this is arguably the most complex 
challenge facing the world today. It requires 
innovative and collaborative action from 
scientific, political, cultural, technological 
and economic problem-solvers. It also 
demands an interdisciplinary approach, and 
engagement of industry and community.

As the traditional generators of deep 
knowledge and expertise, universities are 
ideally placed to lead the response.  

While there is still much to be done, 
scientists and engineers have made progress 
in understanding our complex planetary 
system. Linking innovative infrastructure and 
technologies with this knowledge of biodiversity, 
agriculture and climate, as well as of land, 
water and air systems, will shape a more 
sustainable future. But we also need to draw 
more on the social sciences and humanities to 
realise the full suite of Maslow’s hierarchy. 
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Informed by a historical 
understanding of the development 
of cities, for example, we 
might better understand future 
possibilities. The social sciences 
add to our understanding of 
social cohesion and disadvantage, 
and the dynamics of behaviour, 
systems and power that underpin 
them. Philosophy unravels ethical 
dilemmas, and the study of law 
shows how regulatory systems 
can protect the wellbeing of 
people and planet. Economics 
provides the tools to ensure the 
non-market costs and benefits 
of sustainable development are 
addressed equitably. Architectural 
design positively shapes our 
relationships with the built form 
and each other, and we need 
artists to inspire communities to 
take up these challenges while 
enhancing social wellbeing.

If we are to meet the grand 
challenge of achieving health 
in people and planet, we must 
bring together the best minds 
from academia, industry and civic 
society. This is not something that 
universities have traditionally 
been set up to do, but the concept 
lies at the heart of Monash 
University’s interdisciplinary 

research agenda – and 
it provides the raison 

d’être for the Monash 
Sustainability Institute. 

Professor  
rebekah Brown 

DIRECTOR,		

MONASH	SUSTAINABILITY	

INSTITUTE

Antipodes lead way in 
sepsis treatment
Australia and new Zealand provide the world’s best 

treatment for patients with sepsis, according to a 

large-scale study over six years. sepsis, which is 

caused by the immune system’s response to serious 

infection, kills millions of people every year. The 

study compared patients receiving the standard care 

provided in Australia and new Zealand with others 

receiving early goal-directed therapy, an aggressive 

treatment not used in either of these two countries.

Hospital mortality rates for sepsis in both 

countries were close to 15 per cent, the lowest 

ever reported for this life-threatening condition – 

and about half the best rates achieved by early 

goal-directed therapy. Lead researcher Professor 

Rinaldo Bellomo, from the Australian and new 

Zealand Intensive Care Research Centre at Monash 

University, says the explanation could lie in 

Australian and new Zealand healthcare systems. 

Further research will focus on determining the role 

played by elements common to both, such as long 

and highly scrutinised training for doctors and nurses 

working in emergency and intensive care, high levels of 

care and minimised risk of cross-infection. researchers 

from every healthcare jurisdiction in Australia and new 

Zealand were involved in the study and the results were 

published in the new England Journal of Medicine.

Website helps 
vaccination rates
A dedicated website appears to be one of the best 

ways to ensure parents vaccinate their children against 

measles, mumps and rubella. The first researchers 

to look at the economics of providing information 

about the vaccine say a website is more cost-effective 

than face-to-face visits with GPs or other methods of 

disseminating information, such as leaflets or books.

Having official information available 

through a dedicated website not only 

cuts through the confusion that online searches 

can generate, it is a simple and convenient 

way for parents to get the information 

they need about the vaccine. 

There are also particular benefits for 

parents living in rural or remote areas, as it 

allows them easy access to accurate and 

up-to-date information. The research, led by 

dr swati shourie from Monash University 

and dr sandy Tubeuf from the University of 

Leeds, was published in the British Journal 

of General Practice. It builds on previous 

studies showing web-based information has a 

positive effect on vaccine uptake. developing 

such websites would also complement 

moves in many countries towards making more 

medical information and records available online.

a clear view 
For the Future
The modern “miracle” material graphene 
has notched up another claim to fame: its 
unusual properties are paving the way for 
a new generation of light detectors that can 
see through opaque materials. Researchers at 
Monash University, the University of Maryland and 
the US Naval Research Laboratory used graphene 
– a one-atom-thick sheet of pure carbon – to produce an 
electrical signal that detects the presence of a wide range of wavelengths, including 
terahertz waves that are notoriously difficult to detect. Terahertz waves are light waves 
with long wavelengths and low frequencies, which means they can pass through 
things that the human eye cannot see through: clothing, cardboard, plastics, skin.

Professor Michael Fuhrer, from the Monash School of Physics, says the 
researchers have created a prototype device capable of detecting light over a 
range of wavelengths about 100 times larger than the visible spectrum, including 
infrared light. The device operates at room temperature, with an unprecedented 
combination of sensitivity and speed. It can be easily manufactured, opening up 
the potential for inexpensive infrared cameras and night-vision goggles, as well as 
many other uses, from chemical analysis to the body scanners used in airports.

the research was published in the october 2014 issue of Nature Nanotechnology.
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Words  Liz Porter

Professor nadia Rosenthal has some ready 
one-liners about common aspects of science 
and the arts. “theatre is a good proxy for 
science ... you’re famous for 15 minutes and 
you’re only as good as your last review.”

these may be throwaway lines, but they reveal 
the unusual influences that shaped the career of this 
internationally acclaimed regenerative medicine researcher. 
the founder-director of monash university’s australian 
regenerative medicine Institute (armI), Professor rosenthal  
is a fellow of the uK’s academy of medical sciences 
and a recipient of the Ferrari-soave Prize in Cell 
biology. however, she had the sort of bohemian new 
york upbringing more often described by actors than 
by scientists engaged in pioneering research – in 
her case, the role of growth factors, stem cells and 
the immune system in regenerating heart tissue. 

Professor rosenthal was born to a musician mother 
and a father who has won multiple emmy awards as a 
composer. she grew up immersed in theatre and was 
educated at rudolf steiner school, the new york City arts-
based Waldorf school, where the emphasis was on imparting 
a “sense of wonder” rather than rote memorisation. 

as a child, Professor rosenthal looked to be destined 
for an artistic career. talented at drawing, she spent family 
holidays in maine peering into rock pools and sketching 

shells and plants. her parents bought her a microscope 
to help her examine the intricate patterns she was 
reproducing, looking on proudly as she took a course in 
renaissance art at 12 and became interested in “hyper-
realism”, in which an artist’s pictures look like photographs.

Fate in stiletto heels
but fate intervened – in the form of tall, elegant, pencil- 
skirted and stiletto-heeled 10th-grade biology teacher  
ms nanette grimm. ms grimm changed young  
nadia rosenthal’s life, teaching her the university-level 
biochemistry required to understand how cells make 
energy out of food and setting her on a lifelong search for 
solutions to the intricate mysteries of medical science.  

Professor rosenthal’s passion for scientific research 
would take her from the laboratories at harvard university  
to the us national Institutes of health, where she made  
a career-defining discovery about an “enhancer” that  
allows viruses to use human cell machinery to express  
their genes. later she would run her own laboratories – at  
the Imperial College london, at the european molecular 
biology laboratory mouse biology unit in rome and, 
most recently, at armI, where she has been leading 
groundbreaking research using salamanders and mice to 
map the workings of the immune system during the  
regeneration of heart tissue.

Professor rosenthal is sitting in her armI office, 46 years 
and 16,000 kilometres from ms grimm’s new york classroom. 

wHEn 
DAMAgED 
oRgAns suCH 
As tHE HEARt 
ARE onE DAy 
gIVEn tHE 
CApACIty to 
sELf-HEAL, 
tHE woRLD 
MAy HAVE An 
INsPIrING  
nEw yoRk 
BIoLogy 
tEACHER to 
tHAnk.
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but her eyes glint as she opens her laptop 
and brings up a copy of the chart that her 
charismatic teacher used. “We learned the 
detailed workings of cell metabolism at 
the molecular level – down to the very last 
pathway,” she recalls, running a finger along 
different routes in a network that looks like 
25 big-city subway maps blended into one.

“I couldn’t imagine doing anything 
else in my whole life but finding out 
how other things in biology work.”

her parents were shocked when 
their daughter came home from school 
and told them she’d had “an epiphany” 
in biology class and wanted to study 
science. but they were soon conscripted 
into her “fevered search” for a university 
to start her undergraduate career. 

on the advice of a rhodes scholar 
friend she decided on the uK, and the 
university of north Wales (now bangor 
university) became her choice. her 
parents admired its intellectual rigour and 
she was in love with dylan thomas.

“I wanted to live near where he had 
written those incredible poems.”

the art of science
the young scientist maintained her interest 
in art, sitting in on classes on impressionist 
painting and ancient greek architecture. 
decades on, she remains a talented artist. 
her drawing ‘heart Carpet’ adorns the cover 
of her definitive text, Heart Development,  
co-edited with Professor richard harvey.  
she also draws the cover illustrations 
for the science journal Differentiation, 
of which she is editor-in-chief. 

Professor rosenthal talks about 
science like an artist or, perhaps, a poet, 
describing her scientific career as a 
series of quests to unlock the mysteries 
of life – from the developmental biology 
behind the growth of a hand to the 
way genes are switched on and off. 

the word “epiphany” recurs, although 
she also describes the reality of six years 
of late-night “lab-rat slave labour” at the 
harvard university biochemistry laboratory 
where she completed her Phd on gene 
structure and evolution. later came five 
years running her own mouse laboratory 
at boston university in the late 1980s.

“I cleaned out their poo, I checked 
their babies and I worried in the middle 
of the night whether my 87-16 male 
had been given enough water.”

Just as a painter may talk about painting 
as a compulsion, Professor rosenthal  
says “scientists don’t need an excuse 
to noodle around in the lab – it’s an 
obsession that you don’t want to lose”.

a holy grail
her current “obsession”, she explains, 
is to “crack the secret of regeneration in 
humans: one of the holy grails of science”.

she is also committed to the cause 
of giving young australian scientists rich 
research opportunities in their own country. 
she is proud that monash university’s 
membership of international research 
organisation the european molecular biology 
laboratory (embl) enables young researchers 
at armI and other australian biomedical 
research centres to access funding for up to 
nine years. this allows them time and scope 
to work on answers to the “big” questions. 

at embl in rome since 2001,  
Professor rosenthal directed the election 
of australia to embl and founded armI to 
house the first of australia’s embl nodes.

Professor martin Pera, chair of 
stem cell sciences at the university of 
melbourne, says Professor rosenthal is 
leading some of the most exciting work 
in developmental biology, stem cells 
and tissue regeneration in the world.

“nadia’s own research is taking us 
into new territory as it explores how we 
might exploit the untapped potential 
for tissue repair that lies within stem 
and progenitor populations in the heart 
and other tissues in mammals.” 

healing fish
Professor rosenthal’s unique research 
comprises two interrelated research 
projects: one in armI’s axolotl 
salamander (or mexican walking fish) 
lab and the other in its mouse lab.

the axolotl research, led by  
dr James godwin, is unlocking the 
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Axolotls are 

playing a 

key role in 

Professor 

Nadia 

Rosenthal’s 

current 

“obsession” 

to “crack 

the secret of 

regeneration 

in humans: 

one of the 

holy grails of 

science”.

molecular secrets behind this creature’s 
ability to regrow limbs and segments of 
heart tissue after they have been cut off. 

this work is throwing light on the 
conditions necessary for the regeneration 
of human heart tissue. down the track – 
perhaps in a decade – it may provide the 
basis for new treatments for heart and liver 
disease, where scarring and fibrosis occur.

In 2013, the armI research team 
discovered that one type of immune cell, the 
macrophage, was essential to regeneration. 
When macrophages were removed, 
amputated limbs failed to grow back. 

In the team’s latest research, the 
same process has been repeated with 
heart tissue. the next issue to explore, 
Professor rosenthal says, is the timing 
of the arrival of the macrophages, which 
may hold the key to wound healing and 
regeneration. In the axolotl, an injury 
triggers the swift and simultaneous 
arrival of many different immune cells. 

In a human, by contrast, injury 
prompts a “stately progression” of one 
type of immune cell after another.

“so is timing the key?” the scientist 
asks. might the fact of the simultaneous 
arrival of different immune cells mark 
the crucial difference between healing 
in an axolotl and healing in a human? 

heart repair
Professor rosenthal’s team is also 
running experiments exploring the 
same questions about the timing and 
behaviour of immune cells during the 
repair of injury to mouse hearts.

“We have been able to engineer 
mice that do a much better job at 
regenerating – by mimicking some of the 
same molecular tactics that salamanders 
use. We are trying to learn from one 
organism and tweak the other organism. 
the mouse is a proxy for the human.”

While a quest for the secret of human 
regeneration might sound too much like 
science fiction, Professor rosenthal points 
to some tangible clues. newborn mice can 
regenerate amputated heart tissue at birth, 
she explains – but not seven days later. 
there have also been clinical reports of 
human embryo regrowth after injury, and 
of young babies regrowing lost fingertips.

“the theory is that impediments to our 
regeneration may not be insurmountable. 
something happens in that early period 
– bridging pre and post-natal life – during 
which we lose the capacity to regenerate 
after we are born. but what is it?” and might 
there be a sound evolutionary reason for it?

“I want to know if there’s a way to pull the 
brakes off without forfeiting other aspects of 
our biology.”    
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red Sea’S
ocean deStiny
Words  Catherine Norwood 

For residents on the african and arabian shores 
of the Red sea, tremors from hundreds of low-level 
earthquakes that have shaken the region during 
the past decade barely rate a mention in daily life. 
however, human acquiescence is no reflection of 
the extraordinary geological event taking place.

these tremors are the birthing pains of earth’s newest 
ocean – the ocean that the red sea will eventually grow 
up to become. In geological terms it is still a baby, a 
mere 24 million years old. australian tectonics specialist 
associate Professor Peter betts explains that the red sea 
is the one place on the planet where a new ocean plate 
is still forming. In doing so, it is pushing the african and 
the arabian continental plates away from each other. the 
expanding ocean will eventually split these landmasses, 
which are still joined in the northern red sea.

It is providing scientists with a valuable opportunity 
to better understand the forces that continue to reshape 
earth. “We know how the planet reconfigures itself over 
time and what happens when ocean and continental plates 
start colliding,” associate Professor betts says. “that’s 
when you get earthquakes and volcanoes – on the west 
coast of the us, the andes in south america, around 
Japan and the Pacific rim. but we don’t understand 
how new ocean plates, and a new ocean, begin.”

the latest discoveries to emerge from a collaboration 
between associate Professor betts, monash university 
colleague dr laurent ailleres and dr Khalid almalki 
(now with the King abdulaziz City for science and 
technology in saudi arabia) have already overturned 
conventional thinking about ocean birthing. 

constant creation
this thinking centres on the single-stage rift theory, which 
suggests one continuous zipper-like opening of the ocean 
floor from which new ocean crust is formed. this comes from 
the well-understood process of ocean crust or ocean plate 
formation from mid-ocean ridges. magma emerges from the 
earth’s mantle through these central ocean-floor ridges and as 
it cools it spreads away from the ridges, creating new crust. 

Where this new and comparatively heavy ocean crust 
eventually meets lighter and more buoyant continental plates, 
it bends beneath the continental plate – a process known 
as subduction – and is recycled back into the earth’s core. 
It is this constant creation and recycling of the earth’s ocean 
crust that causes continents to move around the planet.

however, when it comes to the creation of a 
new ocean, the spreading movement of new ocean 
crust appears to happen in stages, not through 
a single “unzipping” event, dr almalki says.

this is what the red sea is revealing. dr almalki has 
identified several different volcanic cells beneath the red 
sea, which are becoming active sequentially. each cell 
has its own central ridge from which magma emerges 
to form new ocean crust. these ridges are offset from 
each other, rather than forming one long continuous line 
heading northwards through the centre of the red sea.

accelerating activity
associate Professor betts says one cell in the southern 
red sea region has been active for several million 
years. “however, the increase in seismic activity in the 
region indicates that a second, more central cell is now 
awakening,” he says. “In the past 10 years, dyking [magma 
emplacement] indicates where the new cell is activating.”

this dyking is a build-up of magma that precedes 
the splitting of the earth’s mantle to form a new ocean 
ridge from which the magma will flow to form ocean 
crust. dr almalki says this could happen any time: next 
week or in thousands of years. his data analysis and 
modelling have also identified another one or possibly 
two “embryo” cells further north of the one awakening.

dr almalki and associate Professor betts are planning 
to further investigate and document this birth of the world’s 
newest ocean and the forces that are reshaping our planet. 

Photo: 123rF.Com

earth is labouring to deliver a 
new ocean that will, inevitably, 
split continents and reshape 
the planet.
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When does a 
sea become an 
ocean?
Technically, the floor 

of a sea is part of 

the continental crust, 

and the floor of an 

ocean is ocean crust. 

seas are often largely 

surrounded by land. 

In principle, once 

ocean crust is formed 

the body of water 

becomes an ocean – as 

is happening in the red 

sea. In reality, most seas 

and oceans were named 

before geoscientists 

knew that ocean crust 

and continental crust 

were different, so names 

are based on size. Many 

seas sit over ocean crust.



Words  Bianca Nogrady

cancer chemotherapy is far from 
subtle. it effectively means carpet-
bombing the body with a toxic 
regimen that kills cancer cells, but 
also obliterates a lot of healthy cells 
in the process. the ultimate hope 
with this approach is that the cancer 
surrenders before the patient does.

but what if cancer drugs could be 
delivered directly to a tumour or an affected 
organ, with minimal or no interaction with 
any other cells in the body? and what if, 
at the same time, doctors could watch the 
interaction between drug and target in real 
time, enabling them to observe the impact 
of the treatment and immediately adjust 
their therapeutic approach in response?

this is the vision of nanomedicine – an 
emerging field that is uniting biologists, 
pharmacists and materials scientists in the 
fight to overcome what has been one of the 
biggest issues in cancer therapeutics: how 
to kill the cancer without killing the patient.

nanomedicine explores and exploits 
the interactions between nanoparticles and 
cells. a drug can be packaged in a carefully 

designed and constructed nanoparticle, 
and the surface of that nanoparticle then 
coated with something like an antibody 
or protein that will home in on a target 
found almost exclusively on the surface 
of a tumour cell. once in the body, the 
nanoparticle finds its way to its target and 
delivers its tumour-killing contents, with little 
or no interaction with other healthy cells.

nanotechnologist Professor tom davis and 
polymer chemist Professor sébastien Perrier, 
both joint appointments at the monash Institute 
of Pharmaceutical sciences and the university 
of Warwick’s department of Chemistry, are 
building an international research team drawn 
from opposite sides of the world to see just 
how far they can push the boundaries of 
nanomedicine. their partnership is the first 
of the monash–Warwick alliance and brings 
together monash university’s international 
reputation in the field of pharmacy and 
nanomedicine with the university of Warwick’s 
world-leading skills in polymer chemistry.

When less equals more
“drug delivery is one of the main applications 
of nanomedicine, because you can change 
the biodistribution of drugs in the body and 

you can target the drugs to the specific  
sites that they need to go to,” says  
Professor davis, director of the australian 
research Council Centre of excellence 
in Convergent bio-nano science and 
technology. “this means you can use 
reduced concentrations of the drug to achieve 
more powerful results with no side effects.”

one example of this is the use of nitric 
oxide to treat the raised venous blood 
pressure in the liver that is a leading 
cause of death in patients with cirrhosis 
(advanced liver disease). liver specialist 
Professor Jacob george, the robert W. 
storr Chair of hepatic medicine at the 
university of sydney, has been working with 
Professor davis to test a nanoparticle that 
is designed to deliver a deadly payload to 
a type of cell, called a stellate cell, which is 
responsible for this elevation in pressure. 

the payload in question – nitric oxide 
– is extremely effective at relaxing stellate 
cells, thereby reducing the pressure 
in the venous blood flow to the liver, 
but it cannot be given in an untargeted 
fashion because of side effects. 

“If you give nitric oxide to someone 
with liver disease, they get vasodilation in 

Medicine 
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the nano 
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nanotechnology is on the verge of giving doctors the 
ability to treat disease with cell-by-cell precision. 
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You can use reduced  
concentrations of the drug  

to achieve more powerful  
results with no side effects.

 – Professor Tom davis
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interact with the cells, what they are going 
to do to the cell, how they are going to 
penetrate the cell,” says Professor Perrier, 
the monash–Warwick Chair in Polymer 
Chemistry at the university of Warwick. 

For example, the nanoparticles could be 
made of an inorganic material designed to be 
harmlessly excreted from the body, or based 
on organic polymers that will degrade into 
benign by-products when their job is done.

“We can also make hybrids, because 
organic-type compounds, such as proteins 
or peptides, will get recognised by the body 
and get destroyed straight away, so by 
using the polymers we can hide them away 
from the body and deliver them through 
to the cells,” Professor Perrier says.

new frontier
nanoparticles are also being used 
to explore a new frontier of medicine 
called “theranostics”, in which doctors 
are able to concurrently diagnose and 
deliver a therapeutic agent. the ability of 
nanoparticles to home in on a tumour means 
they can be used to bring significantly greater 
contrast to existing imaging techniques, 
such as magnetic resonance imaging (mrI) 
or positron emission tomography (Pet).

“If you think about mrI or Pet, in order to 
see disease sites in the body, you need extra 
contrast, and extra contrast might come 
from a radionucleotide in Pet, so you get 
a signal from the radioactivity; or with mrI, 
it’s in a magnetic field and you enhance the 
magnetisation,” Professor davis explains.

those signals can be delivered in a 
nanoparticle that, because of its high selectivity 
for cancer cells, can deliver a much clearer 
picture of a tumour’s boundaries and activity. 

Furthermore, that same nanoparticle can 
serve two purposes: delivering the contrast 
agent to the tumour and, at the same time, 
delivering the drug to kill the cells of that 
tumour. this allows doctors to see in real 
time the signal change from the tumour  
when the drug is released. 

“you can observe that your nanoparticle 
gets to that site, and then you can observe 
the impact that the therapy has on the 
tissue. then you can immediately tune 
your next step,” Professor davis says.

While the monash–Warwick alliance is 
still in its infancy, its first two professors are 
excited to see where their collaboration  
will lead. 

“We hope to develop some chemistry 
that might not be quite obvious to start with, 
and make it approachable or achievable by 
anybody,” Professor Perrier says. “We are 
laying the groundwork.” 

compared with conventional drugs. 
the hope now is to test this approach 
in clinical trials on humans.

the materials from which these 
nanoparticles are constructed play a vital 
role in their function and much of the 
research has focused on exploring the 
interface between nanoparticles and biology.

“It’s about understanding the fundamental 
interaction of the nanomaterial 

within the body, so when we 
find our materials, we can 

really understand how the 
materials are going to 

all their tissues, their blood pressure drops 
to their boots, and they can get dizziness 
and heart failure,” Professor george says.

stellate cells carry a large number of 
surface receptors for vitamin a, so the 
researchers coated the nanoparticles with 
vitamin a and filled them with nitric oxide. the 
idea was that the vitamin a coating would 
attract the nanoparticles to the stellate 
cells, and then nitric oxide would 
only be released inside those cells.

In lab tests, the nanoparticles 
achieved double the reduction 
in liver venous pressure 

The 
human 
body
37.2 
trillion
cells in the body

210
varieties of cells

A single-chain antibody attached to a nanoparticle. 
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Words  Bianca Nogrady 

look at any landscape painting and 
there is a good chance that clouds will 
have a prominent presence. But the 
dazzling diversity of shapes and hues 
that captures the imaginations of artists 
is also what makes clouds so perplexing 
for meteorologists and climatologists.

Clouds are still one of the least 
understood meteorological phenomena, 
and incorporating clouds into weather and 
climate prediction is one of today’s grand 
challenges for climate scientists. not only 
do clouds form in response to weather 
and climate, but they also have a major 
influence on weather and climate. and they 
do so on many scales: from local heavy 
rainfall to the global mean temperature.

While the ability to predict weather and 
climate has improved significantly over the 
past few decades, clouds remain a major 
issue in climate models – so much so that a 
good deal of the range of answers in climate 
change predictions can be attributed to 
variations in how clouds are modelled.

Clouds influence climate partly through 
their interaction with radiation, says  
Professor Christian Jakob, who is deputy 
director of the australian research Council 
(arC) Centre of excellence for Climate 

system science and a researcher at  
monash university. 

“different types of clouds behave 
differently, so if a cloud is very low then its 
main impact is reflecting solar radiation so it 
would cool the earth,” he says. “so if you then 
talk about climate change, more low clouds 
would counteract some of the warming.”

charting the highs and lows
Conversely, high clouds have a warming 
effect through interacting with radiation 
emitted by earth, which means that if 
climate change leads to an increase in 
high cloud as opposed to low cloud, 
that is likely to amplify the warming.

“the other difficulty is that as clouds 
form and disappear, they release or 
consume heat, and that changes the 
meteorology; it changes how the atmosphere 
circulates,” Professor Jakob says.

“the problem is very interactive. the 
way the atmosphere moves determines the 
clouds – but at the same time, the clouds 
determine how the atmosphere moves. 
If you get a small aspect wrong, this can 
amplify quite quickly and affect the whole 
model just because you don’t know how 
to deal with a particular type of cloud.”

Improvements in representing clouds in 
climate models will also have consequences 

for rainfall predictions, which are not only 
important for regional weather forecasts, but 
also vital for long-term climate predictions.

Professor andrew Pitman, director 
of the arC Centre of excellence for 
Climate system science, says the work 
by Professor Jakob and others on 
modelling convection (patterns of air 
movement) and associated cloud formation 
is addressing one of the most serious 
problems in simulating extreme rainfall.

“Professor Jakob’s work will have 
profound implications for our ability to predict 
regional climate change, which is where the 
rubber hits the road,” Professor Pitman says.

“the intensity with which it rains in 
a region has to do with convection, so 
Professor Jakob’s work could well lead to 
less uncertainty about how much rainfall will 
intensify in the tropics, or how much rainfall 
will intensify in the mid-latitudes,” he says.

Professor Pitman believes that 
although resolving a “grand challenge” 
such as clouds will take time, Professor 
Jakob and his team are leading the 
way in this key area of meteorology.

to better represent the impact of 
clouds in climate models, researchers 
must first understand what current 
climate models do well, what they do 
not do well and what is missing.

cliMate Science iS in the cloudS
CLouDs ARE CEntRAL CoMponEnts of wEAtHER systEMs, yEt tHEIR EpHEMERAL 
nAtuRE MAkEs tHEM HARD to stuDy – AnD EVEn HARDER to fACtoR In to tHE 
MoDELs usED to BEttER unDERstAnD tHE woRLD’s sHIftIng CLIMAtE.

Professor christian Jakob’s work will have profound implications for our ability 
to predict regional climate change, which is where the rubber hits the road.
 – professor Andrew pitman
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“that involves a lot of intricate diagnostic 
techniques: trying to diagnose why the model is 
behaving in a certain way and how that differs 
from observations,” Professor Jakob says.

“once we’ve figured out why the 
model is misbehaving, the next question 
is, ‘what can we do about it?’ that’s 
about reformulating the mathematical and 
physical relations that we use in models to 
represent clouds, and making them better.”

this, however, poses several challenges. 
the first is that cloud observations are 
difficult to obtain. they can be done from 
the ground, which provides limited insight 
and coverage. they can be done by 
aeroplane, which is expensive and only 
gives a small sample. they can be done 
from space using satellites, which gives a 
big picture perspective, but is an indirect 
measurement and loses significant detail.

the right resolution
a further problem is that global climate 
models can only resolve the atmosphere 
to a resolution of roughly 100 kilometres 
by 100 kilometres. any smaller and the 
models would become so massive that 
no supercomputer would be able to run 
them. unfortunately, cloud fields function 
on a much smaller scale than that.

Part of Professor Jakob’s work is looking 
at how to develop smaller-scale cloud 
models that can then be included in the 
larger-scale climate models – a process 
often referred to as parameterisation.

“they are little models within the big 
models, and they have to be simple and they 
have to be fast and they have to represent 
all types of clouds, and that’s difficult to do. 
the challenge is not to simulate a cloud – 
we can do that quite well – the challenge is 
to simulate a field of clouds based on what 
the larger-scale meteorology looks like.”

Professor Jakob says that in 30 years’ 
time, climate models will be able to run at 
high enough resolutions that these smaller-
scale cloud fields will be part of the solution. 
until then, parameterisations remain critical.

Professor bjorn stevens, director 
of the atmosphere in the earth system 
department at the max Planck Institute 
for meteorology, in hamburg, germany, 
says while it has been known since the 
19th century that deep, rain-producing 
convective circulations are fundamental 
to the heat balance of the atmosphere, 
being able to predict the climatology 
of these storms is very challenging.

“Professor Jakob brings deep insights 
and tremendous experience to this problem, 
and his team is one of a handful of groups 
worldwide that the community looks to for 
progress on what is a central problem of 
climate science.” 

The Monash Alumni community is a network of more than 
300,000 graduates across 145 countries. It provides you 
with opportunities to connect with graduates for either 
professional or social reasons. It also gives you access to 
a wide range of benefits including: career development, 
networking events, and exclusive alumni discounts.

Make the most of these brilliant opportunities by 
updating your details at monash.edu/alumni/update

Say hello, bonjour,
안녕하세요, ciao, 
apa kabar, 你好, 
xin chào, ,े 
to your Monash 
Alumni global 
network.
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eBola
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human numbers
one question being asked over and again by governments and agencies 

about the Ebola epidemic is: how many more cases to expect? 

Between the asking and the answering lie hugely complex calculations. 

These must take into account all that has happened with the 

spread of the virus so far, and attempt to whittle down a massive 

range of possibilities into the brutally simple figures of how many 

people the virus is going to infect and how many are going to die.

this is the grim assessment that Associate professor Manoj gambhir 

has to make at the giant, human-powered calculator that is part of the 

Centers for Disease Control and prevention (CDC), in Atlanta, georgia. As 

a mathematical modeller of disease, his work is critical to understanding 

how the epidemic is evolving, what factors are influencing its many 

rises and falls, and how it is likely to behave in the coming months.

The calculations revolve around two key figures. one is the basic 

reproduction number for the virus, which represents the average number of 

new infections that might arise from contact with a single infected person. The 

second is a time scale, and you cannot have one number without the other.

“with something such as HIV/AIDs, the basic reproduction number 

is potentially between 1.5 and five but that could be over the course 

of a whole lifetime, whereas for influenza or Ebola, it could be over a 

much shorter time scale so you need to know those two numbers,” 

says Associate professor gambhir, who is normally based at the school 

of Public Health and Preventive Medicine at Monash University. 

Both these numbers are themselves fluid, influenced by changes 

in the virus itself, such as an increase in virulence or shortening of 

the incubation period, but also by changes in human behaviour.

For example, in Liberia, the epidemic appears to have 

peaked, and there are suggestions of mass behaviour change, 

such as people no longer shaking hands with each other.

This geographic specificity of models is also vital for allowing 

governments and agencies to target their resources at disease hotspots.

“We need to try to figure out what the projections will be locally – such 

as for Montserrado County in Liberia – as well as on a country level, or 

even on a west African level,” Associate professor gambhir says.

when Associate professor gambhir arrived at the CDC in september 

2014, the prediction was for about half a million cases of Ebola by January. 

But as global resources are marshalled, hospitals built, and isolation and 

quarantine systems put in place, the outlook has improved, with the models 

suggesting tens of thousands infected rather than hundreds of thousands.

Even so, this remains a human tragedy on an enormous scale, with  

response teams and medical researchers facing months, if not years, of work  

to eliminate this disease. – BIAnCA nogRADy

Associate 

Professor 

Manoj Gambhir 

is working at 

the Centers for 

disease Control 

and Prevention, 

in Atlanta, 

Georgia, to 

understand 

how the Ebola 

epidemic is 

evolving.

ebola
StriKe Force
the people battling 
to contain the 
west african ebola 
outbreak and limit 
its global threat are 
drawing on expertise 
in fields as varied as 
predictive modelling, 
protective equipment 
and the sad and 
dangerous task 
of dealing 
with the dead.

Helena gets a chance to talk to her son Moses who is a confirmed  

Ebola patient. A Médicins sans frontières health promoter supports  

this difficult moment for the young mother as she is too overwhelmed  

with what to say. The health promoter advises her to say positive things  

such as “I am waiting here outside for you” or “I am thinking of you non-stop”. 
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health workers caught 
by being too careful
when health workers in the us and spain contracted Ebola from patients they were 

treating in 2014, it showed that no health system – no matter how far from the west 

African hotspot – can consider itself isolated from this highly infectious pathogen.

further, it appears the two nurses who contracted Ebola in their 

dallas, Us, hospital may have been infected not because they were lax 

with their precautions, but because of the extra measures they took to 

protect themselves – wearing three gowns instead of the usual one.  

This spread of the disease to “first world” medical centres was a stark 

reminder of the potential omnipotence of a global disease and its capacity to 

get around what may even seem at face value to be excessive precautions.

Explaining what is believed to have happened in Dallas, Monash university 

epidemiologist Associate professor Allen Cheng says “the more layers you wear, 

the easier it is to make a mistake when removing them and contaminate yourself”.

Associate professor Cheng is director of infection prevention at the Alfred 

hospital in Melbourne, and a member of the Infection Prevention and Control 

Expert Advisory group, which advises the Australian government on both the 

structure of the national hospital response system and the detail within it.  

He says a review of procedures found the use of protective gear 

was one of the most vulnerable aspects of the health system and, 

in light of the Ebola spread, clearly required more training. He has 

trialled different types of protective equipment and says while it is 

imperative that all hair and skin are covered, less is more.

“Having more 

equipment doesn’t 

necessarily mean 

more protection.”

Ebola causes 

vomiting, diarrhoea 

and bleeding and is 

transmitted through 

body fluids so it is 

no surprise health 

workers want to take 

extra precautions. But, 

Associate professor 

Cheng says, people 

are particularly 

at risk of infection when they are removing contaminated protective 

clothing, so it is important the gear is uncomplicated and familiar.

Health workers need to be well practised in removing their gear 

before they are presented with an Ebola case. “what we have learnt 

from the Us experience as well as in spain is that you need to be 

prepared,” he says. “that’s the best protection we can have.”

the Alfred hospital’s guidelines have been presented to 

emergency departments around Australia through a national seminar 

organised by the Australian College of Emergency Medicine.

This advice has also been used by the Infection Prevention and 

Control Expert Advisory group, which has developed a range of hospital 

guidelines covering not only procedures for dealing directly with suspected 

Ebola cases, but also management of the media and other patients.

Australia has a system of “designated hospitals” to handle Ebola 

treatment in each state, much like the approach in the uk and increasingly 

the Us. Concentrating treatment at select hospitals helps centralise 

expertise and reduce the risk of spread, Associate professor Cheng says.

“And this preparation will be adaptable for other diseases in the future. we 

now have a better template for emerging infectious disease outbreaks. It won’t 

be exactly the same but the principles will be relevant.” – MELIssA MARIno

body squads reflect 
crisis reality
Handling infectious dead bodies has been one of the serious challenges 

facing healthcare workers and local communities, in the desperate effort 

to check the Ebola epidemic that has overwhelmed western Africa.

An international authority in forensic medicine, professor stephen Cordner,  

who has been in Liberia for the International Committee of the red Cross,  

says the highest viral loads are found in the dead.

“The body of the deceased patient remains highly infectious,” says 

Professor Cordner, who is the chair of Forensic Pathology (International) 

at Monash university and former director of the Victorian Institute of 

Forensic Medicine, where he now heads its International Programs.

“After death, body fluids, which all carry the virus, may escape 

from all orifices. what we have seen in west Africa is that funerary 

practices, involving handling and cleaning the body by friends 

and family, provide significant opportunities for infection and have 

played an important part in the spread of the virus,” he says. 

Liberia is one of the places where Ebola broke from the pattern of past 

outbreaks when it leapt from the bush to the crowded slums of the nation’s 

capital, Monrovia. It collapsed an utterly inadequate healthcare system 

in three weeks and created conditions projected, at the time, to kill up to 

850,000 people in six months unless further interventions were mounted.

“The scale and this form of the epidemic had not been anticipated  

and as such, it seems preparations were not made,” Professor Cordner  

says. “It is the National Liberian red Cross society (LrCs) that 

has shouldered the responsibility for dead body management, as 

the National society did in sierra Leone. It is a role the LrCs has 

performed previously during Liberia’s bloody civil wars.”

Teams of six or seven workers – usually with no healthcare background 

– have been trained in infection-

control procedures, mainly by 

Médicins sans frontières, including 

the proper use of personal protective 

equipment. “so far, none have become 

infected themselves, which is a good 

measure of the adequacy of their 

training,” Professor Cordner says.

The teams go into the communities 

every day to retrieve bodies reported 

through the telephone hotline 

established to activate emergency 

services for patients and the dead. 

The bodies are generally 

no longer buried but cremated, 

following an order from 

Liberia’s president. Monrovia had only one crematorium, which is in 

the open and originally built for use by the Indian community.

professor Cordner says the crematorium’s limited capacity had 

caused one of the bottlenecks in dealing with the epidemic. It could 

not handle more than 40 to 50 bodies a day. there are now two.

He also notes that the process of dealing with the dead is not purely 

a technical affair. death certification is needed for surviving partners, for 

example, to legally remarry or for families to settle property ownership. 

“There is also the need culturally for memorialisation,” Professor Cordner  

says. “Currently, after handing over their deceased, families unfortunately 

have no place to go and no ashes to remind them of their loved one.  

This will be attended to, I am sure.”

The need for speed in dealing with the dead serves to amplify the scale of 

the tragedy and its deep impact on the community.  – DR gIo BRAIDottI

International authority in forensic 

medicine, Professor stephen Cordner.

Associate professor  

Allen Cheng
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ethics and wealth
For Professor selgelid, the current ebola 
tragedy is an injustice on many levels. 

“the disease has been around for 
40 years, so we should have already 
done more research and development of 
ebola medications. this was presumably 
not done because ebola has historically 
affected poor countries, which are not an 
attractive target for private, profit-driven 
pharmaceutical companies, on whom 
we rely too heavily for medical r&d.” 

however, as it spreads, ebola has been 
mutating. “the more individuals of a species 
that a pathogen infects, the better adapted 
it becomes to that species. ebola could, 
theoretically, become more transmissible 
and this could be disastrous for rich as well 
as poor countries,” Professor selgelid says.

In early august 2014, Professor selgelid  
participated in Who’s emergency 
Committee meeting that led to ebola 
being declared a “public health 
emergency of international concern” and 
developed relevant recommendations.  

emergency response
since then, Professor selgelid has been 
advising Who on ethical issues surrounding 
the use and study of unregistered ebola 
vaccines and treatments that have not 
previously been tested in humans. such 
was the scale of the emergency that a 
Who ethics panel (on which he served) 
agreed unanimously that experimental 
drugs should be used without delay.

“normally you would not even consider 
using unregistered medications, but 
there are therapies and vaccines in the 
development pipeline that show promise. 
We decided we should use them, plus take 
this opportunity to learn as much as possible 
about their safety and efficacy – because 
this is important for both the current and 
future epidemics,” Professor selgelid says.

“From an ethics and humanitarian 
perspective, we should have conducted 
more studies during and after the earlier, 
small-scale outbreaks. We should not 
have waited for ebola to become a global 
emergency to get this research happening.”

the ebola crisis has, for Professor 
selgelid, amplified numerous fundamental 
issues that bioethics has to address, 
such as the rights of the individual versus 
the common good in the context of 
infectious diseases and public health. 

similar issues arise in the context 
of public health surveillance, another 
area of Professor selgelid’s research.  

“surveillance is the public health radar 
… collecting and analysing data for public 
health purposes. although surveillance 
raises ethical issues, such as privacy and 
the need to balance individual rights and the 
greater good of society as a whole, there are 
no international guidelines for public health 
surveillance ethics.” Professor selgelid is 
working with Who to develop such guidelines. 

Bioterrorism
Professor selgelid’s exploration of infectious 
disease ethics also includes the threat of 
bioterrorism, and this dovetails with his 
professional interest in dual-use scientific 
research – research done with good 
intent, but with the capacity for harm. 
the 20th century’s physics revolution, 
which produced nuclear fission, is one 
example, but more recent cases have 
emerged from biology and genetics.

“discoveries are occurring that could 
have vast benefits for human health, but at 
the same time could also be used to develop 
a new generation of biological weapons,” he 
says. he points to the example of a potential 
biological control for mouse plagues in 
australia. researchers inserted a gene 
into the mousepox virus genome, hoping 
the altered virus would make infected mice 

ebola and the
ethics question 
wHEn tHE woRLD toLERAtEs IMpoVERIsHED HEALtHCARE  
systEMs, tHE RIsks AssoCIAtED wItH ContAgIous DIsEAsE  
EsCALAtE EXponEntIALLy.

Words  Brad Collis

it is called “the hot zone”: a region 
of over-exploited forest terrain in which 
three West african countries – guinea, 
liberia and sierra leone – meet. But it 
is not just borders that join them. they 
also share decades of political turmoil, 
historical injustice and extreme poverty 
– the root causes of this century’s most 
frightening epidemic thus far: ebola.

their shared sub-tropical forest, or  
what remains after ravaging by global 
mining and timber companies, is central 
to the contagion horror. It is also at 
the heart of an intensifying bioethics 
debate on research and development 
of ebola vaccines and treatments. 

an investigation by the World health 
organization (Who) has shown how the 
changed forest ecology has driven fruit 
bats – the species that hosts the ebola 
virus – closer to human settlements 
and their forest-animal food chain. 

the latest sign that the virus had found a 
new home in which to adapt and propagate 
was in december 2013 when a young boy 
in a remote guinean village contracted a 
mysterious illness characterised by fever, black 
faeces and vomiting. he was dead within 48 
hours. but it was a sign that no one read, 
because there was no professional health 
service able to recognise the symptoms.

guinea and its neighbours are among 
the world’s poorest countries and it is 
this circumstance, and its public health 
consequences, that have been preoccupying 
Professor michael selgelid, director of the 
Centre for human bioethics at monash 
university – one of six Who Collaborating 
Centres for bioethics worldwide. 

Professor selgelid, an international 
authority on ethical issues associated with 
infectious disease control, has been centrally 
involved in Who’s deliberations on ebola. 
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sterile. however, the researchers found the 
genetic modification created a super strain 
of mousepox; the altered virus killed mice 
that had been vaccinated against mousepox. 
they published this research in full detail, 
including descriptions of materials and 
methods. others noted that bioterrorists 
could potentially use this published “recipe” 
to create and unleash vaccine-resistant 
smallpox as a biological weapon.

other examples of dual-use research 
have involved the artificial synthesis of polio, 
the reconstruction of the 1918 flu, and 
the creation of bird flu that was airborne-
transmissible between ferrets. such cases 
raise questions about what research should 
be done and, Professor selgelid adds, 
what research should be published.

awareness gap
despite its importance, dual-use research 
has received relatively little attention 
from bioethicists. For Professor selgelid 
this reflects what was historically a more 
general bioethics “awareness gap” 
regarding infectious diseases in general. 

he wonders if this was because 
infectious diseases are subconsciously 
considered a “problem of others” – the 
plight of poor countries. as a bioethicist, 
he finds himself grappling not only with 
science’s immediate moral parameters, 
but also with attitudes and culture.

“From an academic perspective, this 
is why bioethics is so fascinating. It pulls 
together science, philosophy, history, 
economics, politics, culture, and you 
must apply this to infectious disease 
because with such an interconnected 
world, pathogens can readily spread.”

Professor ross upshur, head of Clinical 
Public health at the university of toronto, 
says Professor selgelid’s work shows 
that ethical issues are ubiquitous in the 
interplay between humans and pathogens.

after completing his first degree in 
biomedical engineering at duke university, 
in the us, Professor selgelid completed an 
undergraduate philosophy curriculum at the 
university of California, Irvine, and a Phd in 
philosophy at the university of California, 
san diego. his dissertation focused 
on ethical, legal and social implications 
of genetics: “I then did postdoctoral 
research on ethical issues raised by the 
aIds epidemic in southern africa, in 
particular exploring reasons why wealthy 

developed nations should do more to help 
improve health care in poor countries.”

he now brings this experience and 
insight to the ebola crisis, informing the 
debate and policies needed for the world not 
only to end the current epidemic, but also to 
prevent its spread – and its reoccurrence.

“the ebola outbreak underscores 
the importance of ethical issues in the 
response to communicable disease 
outbreaks,” says Professor upshur, who 
has worked with Professor selgelid advising 
Who on the West-african ebola crisis. 

“What is surprising is how this gets 
forgotten and needs to be rediscovered 
with each new outbreak.” 

For example, many ethical challenges 
such as whether healthcare workers have 
an obligation to care for people infected with 
ebola, whether to use measures including 
isolation, quarantine or travel restrictions, 
and how to best allocate scarce resources in 
emergencies have been evident in outbreaks 
such as sars and h1n1 influenza.

“It is hoped that an outcome of Professor 
selgelid’s research would be a means 
to integrate a systematic approach to 
ethical issues into outbreak management,” 
Professor upshur says. 

Ebola cases and deaths

senegal: cases 1; deaths 0

Liberia: cases 7082; deaths 2963

guinea: cases 2047; deaths 1214

Mali: cases 6; deaths 6

nigeria: cases 20; deaths 8

spain: cases 1; deaths 0

us: cases 4; deaths 1

During an Ebola outbreak, 

funeral rituals are the most 

important contamination 

vectors. Body bags in Monrovia, 

Liberia, are disinfected with 

chlorine to prevent further 

contamination and are then  

incinerated in a crematorium by 

Médecins sans frontières staff. 

Figures obtained at 21 nov, 2014
sourCe: Who 2014

sierra Leone: cases 6190; deaths 1267

from an ethics and 
humanitarian perspective, 
we should have conducted 

more studies during  
and after the earlier,  

small-scale outbreaks.

 – Professor Michael selgelid
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the discovery of 
errant molecular 
“messengers” within 
the human immune 
system has created 
new opportunities 
to aid patients 
with hard-to-treat 
disorders.

Words  dr Gio Braidotti

like the brain, the immune system 
has an extraordinary property. it 
can generate a unique sense of 
“self” – a biological identity that is 
distinct for each individual human.

this identity is expressed as the 
immune system’s ability to recognise and 
defend its own body (self) yet distinguish 
this from “foreign” tissue, cancer cells 
and infection agents that the immune 
system can attack and destroy.

occasionally, however, “self-recognition” 
can falter and the immune system’s 
impressive arsenal of biochemical weaponry 
turns on its own body. among the many 
hard-to-treat and crippling diseases that can 
result from this are autoimmune disorders 
such as lupus and rheumatoid arthritis.

SelF-deFence
the key to preventing these cruel system 

breakdowns is to better understand the 
factors that influence the delicate balance 
the body has to maintain between self-
recognition and self-harm. at the core 
of this understanding is an extensive 
communication network mediated by tiny 
protein molecules called cytokines.

It is this cytokine messaging that 
mobilises patrolling immune cells to alert 
the immune system as a whole when, for 
example, cancer cells are encountered.

mediating the accuracy of this very 
important signal is an extensive sub-
family of cytokine proteins collectively 
called tumour necrosis factors (tnFs). 

discovery of new family members 
tends to have important clinical implications 
and always stirs excitement. this held 
true in spectacular fashion when a new 
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SelF-deFence
member of the tnF family was discovered 
by Professor Fabienne mackay, who 
heads the department of Immunology 
at monash university in melbourne.

the new cytokine is called baFF (b cell 
activating factor). Professor mackay’s team 
has discovered that it is particularly significant 
for sufferers of autoimmune disorders and, 
more recently, for people with blood cancers.

Restoring balance
French-born Professor mackay embarked 
on the road to baFF’s discovery in 1994, 
while working at us biotechnology 
company biogen Idec in boston. 

at the time, the company was sifting 
through data from the human genome 
looking at sequences that encode proteins 
with no discernible function – so-called 
“orphan” genes. baFF was one such gene.

It attracted the immunologist’s attention 
because of its high expression levels in an 
organ known to nurture self-recognition in 
developing immune cells – the spleen.

Professor mackay explains that 
immune cells are “born” from stem cells 
in the bone marrow. From there they 
migrate to the spleen (where b cells are 
nurtured) or to the thymus (t cells).

as they mature, b and t cells specialise 
in recognising just one specific foreign 
entity (a particular bacteria or virus, for 
example). each cell’s “reactivity” is then 
tested, and dangerous self-reactive (self-
harming) cells are eliminated before they 
are allowed out into the bloodstream 
as part of the immune system. 

should one of these cells then encounter 
its specific nemesis, it activates and quickly 
multiplies, creating an army of identical 

cells to fight the invader. among this army’s 
arsenal are antibodies produced by b cells.

and now there is the baFF gene.
“We found that baFF plays an 

important role prolonging the survival 
of b cells,” Professor mackay says. 
“more detailed analysis subsequently 
found that elevated baFF levels can 
reduce the ability of the immune system 
to eliminate self-reactive cells.”

mediating self-harm
to Professor mackay, the baFF molecule’s 
attributes spoke of an important role 
mediating the balance between self-
recognition and self-harm in b cells.

that hunch was validated when 
she discovered that blood levels of 
baFF are unusually high in patients with 
systemic lupus erythematosus (sle), 
the most serious form of lupus in which 
the immune system attacks healthy 
tissue such as joints, skin and kidneys 
in its own body, causing inflammation, 
pain, rashes and tissue damage.

she was the first to propose that a 
drug capable of reducing baFF levels 
should be trialled in sle patients.

When just such a drug was developed 
by human genome sciences and 
commercialised by glaxosmithKline, 
it resulted in the first new treatment for 
lupus in 50 years. the drug (marketed as 
benlysta®) was approved by the us Food 
and drug administration on 9 march 2011.

President and Ceo of the lupus 
Foundation of america sandra C. raymond 
described the drug’s release as historic. 

“benlysta® is the first drug ever to be 
specifically developed to treat lupus, and 
is a significant first step toward reaching 
our goal of developing new, safe, effective 
and tolerable treatments,” she says. 

Professor mackay explains that the 
new treatment also creates opportunities 
to examine the disease’s mode of action 
so that more targeted therapies, with 
fewer side-effects, can be developed 
in a second round of innovation.

“I’m coming to the conclusion that 
we can do even better with baFF-
based therapeutics,” she says.

Professor mackay works towards that 
goal with Professor eric morand, leading 
lupus physician and founder of the monash 
lupus Clinic at monash health, australia’s 
sole clinical research centre for lupus.

“validating laboratory findings in real 
patients is an essential step in translating 
research into better outcomes for patients, 
which in the end is the goal of all medical 
research,” says Professor morand, who also 
heads the rheumatic disease group at the 
monash Centre for Inflammatory diseases.

Lupus
Lupus is the 

most common 

autoimmune 

disease 

affecting 

at least 5 

million people 

worldwide 

and 1 in 1000 

people in 

Australia. 

A woman 

diagnosed at 

age 20 has 

an almost 

10 per cent 

chance of 

death before 

reaching 40.
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like all talented scientists, Professor 
mackay’s curiosity is never satisfied. although 
research in support of lupus patients continues, 
she recently made additional discoveries about 
baFF that reveal the cytokine’s sophistication 
at controlling self-reactivity in b cells.

she explains that the body maintains 
a cache of mildly self-reactive cells in the 
spleen as part of the immune system’s 
normal arsenal. Called marginal zone 
(mz) b cells, they are deployed as part of 
a rapid response to bacterial infection.

Flipping the “safety switch”
mz b cells are unusual in that they activate 
particularly strongly in response to compounds 
commonly found on most bacteria. this 
allows the mz b cells to activate early in an 
infection and unleash a ragtag mishmash 
of antibodies with a broad range of targets 
(including the immune system’s own body).

this all occurs rapidly as part of the 
body’s “quick and dirty” inflammatory 
response to infection. It buys time for the 
body to mount a cleaner, more targeted 
immune reaction that is specific to the 
particular kind of bacterial invasion.

the hook to Professor mackay’s curiosity 
was to discover what happens to these mz 
b cells: having been unleashed, why don’t 
they keep developing as self-reactive cells 
and become a problem in their own right? 

“these mz b cells could go wild 
and do damage, but it doesn’t happen,” 
Professor mackay says. “We all get 
bacterial infections and most of us never 
develop an autoimmune disease.”

the answer lies in a previously unknown 
attribute of baFF. Professor mackay 
discovered that the simultaneous presence 
of bacteria and baFF induces activated  

mz b cells to commit suicide. as such, the 
self-reactivity is under strict control and only 
allowed to run its course for about 24 hours.

the discovery that bacteria and 
self-reactive b cells can be safely 
conscripted by the immune system 
through baFF is unprecedented and 
amounts to a regulatory “safety-switch” 
never before seen in immunology.

“this means that in a healthy person the 
potentially harmful immune cells are not active 
for long enough to cause tissue damage 
because there are safety mechanisms 
in place,” Professor mackay says.

“so now we need to look at 
whether a malfunction in these safety 
features is the true underlying cause 
of some autoimmune diseases.”

Quality control
Professor mackay likens the safety 
feature built into immune cells – namely, 
that cytokines can induce them to 
die – to a quality-control system.

but it can fail. of all the disorders that 
result from a failure of b cells to die, one of the 
grimmest is leukaemia. In this group of blood 
cancers, dysfunctional b cells proliferate 
uncontrollably in ways that ultimately deprive 
patients of a functional immune system.

Chronic lymphocytic leukaemia, for 
example, so compromises the immune 
system that about 70 per cent of patients 
die not from the cancer, but from 
complications arising from infections.

“that caught my attention,” Professor 
mackay says. “I decided to investigate 

the immune system in both a mouse 
model of leukaemia and in blood 
samples from patients at the alfred 
hospital, which is on the same site in 
melbourne as our laboratories.” 

Professor mackay works closely with 
haematology clinicians dr andrew Wei  
and dr stephen ting at the alfred 
hospital, and dr Constantine tam at 
the Peter macCallum Cancer Centre.

In the early stages of leukaemia, 
patients are often unaware there is a 
problem and the leukaemia is frequently 
detected during routine blood tests that 
spot elevated but stable levels of b cells.

these people have leukaemia, 
but aside from some fatigue and a 
tendency to catch colds, they are not 
symptomatic. then something “triggers” 
progression, in which b cell proliferation 
accelerates with tragic consequences.

now, Professor mackay believes 
she understands the trigger; an event, 
she says, occurs well before any signs 
of leukaemia appear, and she is now 
in the process of testing her ideas.

she has developed a “marker” that 
in preliminary research has successfully 
predicted which asymptomatic patients 
are likely to progress within six months. 
however, she cautions that hundreds of 
samples need to be tested before the 
marker’s clinical validity can be established.

“If the findings hold up, then we have a 
fantastic tool that will allow clinicians to be 
more proactive by being able to intervene 
earlier in the disease’s development.” 

We need 
to look at 
whether a 
malfunction 
in these 
safety 
features 
is the true 
underlying 
cause 
of some 
autoimmune 
diseases.

 – Professor 

Fabienne 

Mackay

Lupus – the enemy within
Lupus is an autoimmune disease that causes the 

body’s immune system to become hyperactive 

and attack normal, healthy tissue. 

Normally, the immune system makes proteins 

called antibodies that protect and fight against 

antigens such as viruses and bacteria. Lupus, 

however, impedes the immune system’s ability to 

differentiate between antigens and healthy tissue.

It is also notoriously hard to diagnose because no 

two cases of lupus are exactly alike, with symptoms 

and severity varying from person to person. No 

single test can confirm a lupus diagnosis. 

When lupus symptoms flare they can present as 

swelling in the joints, joint pain, light sensitivity, fever, 

chest pain, blood disorders, inflammation of the heart 

or lungs, mouth and nose ulcers, and extreme fatigue. 

The disease affects both men and women, but 

women are diagnosed nine times more often than men.

The cause of lupus remains unknown.
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GivinG biodiverSity 
a chance

Do protected areas such as national parks do what 
they are meant to do: safeguard biodiversity? 

Protected areas are cornerstones of conservation 
programs globally, but until now there has been 
limited evidence to show whether they effectively 
maintain populations of plants and animals.

In order to bring more evidence to the debate, 
researchers from Monash University, Stellenbosch University, 
South Africa, and the University of Exeter, UK, conducted 
a meta-analysis of studies that assessed protected areas 
and compared them with similar, but unprotected, areas.

In findings based on more than 30 years of studies and 
published in the scientific journal PLOS ONE, they were 
able to demonstrate that, in general, most protected areas 
did indeed have larger populations and more species of 
plants and animals. Within protected areas, those parts 
least affected by humans had higher biodiversity values. 

The findings demonstrate that maintaining  
and establishing protected areas 
should remain a key strategy for 
conservation, says Dr Bernard 
Coetzee of the Monash School 
of Biological Sciences. 

let theM eat … cheeSe
Eating a little dairy food 

every day may help stave 

off heart disease or 

stroke, even in countries 

where such foods are not 

part of the traditional diet.

A study of nearly 

4000 taiwanese found 

no basis for fears that 

rising consumption 

of dairy foods had a 

damaging effect on 

health. rather, it found 

that a modest amount 

in the diet meant lower 

risk of mortality from 

cardiovascular disease.

Milk and other dairy 

foods provide many 

essential nutrients, 

but people only need 

small amounts to 

gain the benefits.

“A little is 

beneficial and a lot is 

unnecessary,” says 

study leader Emeritus 

Professor Mark 

Wahlqvist from Monash 

university’s Department 

of Epidemiology and 

Preventive Medicine 

and the Monash 

Asia Institute.

For optimal results, 

he says, eat some dairy 

food daily, at the rate 

of about five servings 

spread over a week. A 

cup of milk, 45 grams 

of cheese or a tub of 

yoghurt constitutes a 

serving; such quantities 

should not trouble 

even those considered 

lactose intolerant. The 

study, published in the 

Journal of the American 

College of Nutrition, 

involved researchers 

from the National Health 

research Institutes  

and National  

defense Medical  

Center in  

Taiwan.
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When it comes to implementing a 
corporate strategy, most organisations are 
doomed to failure – chiefly because they 
do not train their leaders appropriately.

a multi-year global research project 
found that although corporate leaders 
may be well versed in vision, mission 
and values, few have the requisite 
skills to guide an organisation 
through changes in strategy. 

the research by the Palladium 
group, in association with 
monash university, the 
university of melbourne and 
the university of queensland, 
provides empirical support for the long-
held belief that quality of leadership frequently 
makes the difference between success and failure.

associate Professor giles hirst, from the monash Centre for global 
business, says most chief executives and human resources directors find it 
difficult to define the leadership capabilities required to execute strategy.

Few organisations even had a defined view as to which leadership 
traits were most desirable. the centre’s researchers identified 16 factors 
that play a role, including learning, communication and emotional 
acumen, but associate Professor hirst says the most powerful is a sense 
of meaning: an understanding of what the organisation’s purpose is.

“Fostering a sense of meaning in the organisation is not a ‘nice 
to have’ but a necessity in executing strategy,” he says.

there is good news for organisations facing change: the australian 
research Council-backed research found that ordinary leaders can 
be equipped with the capability to execute strategy successfully, and 
a disciplined approach vastly increases the chance of success.

Leading from the top

 
The Yellow Water Billabong in 

kakadu National Park. 

kakadu is a protected area 

in the Northern Territory, 

Australia, 150km south-east 

of darwin. It covers an 
area of 19,804km2

Im
a

g
e: 123r

F.C
o

m

monash University    February 2015



20 February 2015    monash University

neURoscience



Words  Melissa Marino

For andrea, a simple trip to the 
shop can be a challenge, especially 
without her diary. Unless she writes 
her shopping list in it, she will 
struggle to remember what to buy. 
in fact, everything goes in the diary, 
even routine tasks such as washing 
her hair or clipping her nails. 

“I have to keep a diary to function,”  
andrea says. 

andrea’s problem is loss of her short-
term and “working” memory. her long-term 
memory is fine. neuroscience researcher 
dr Kate hoy says this is typical for someone 
such as andrea who has schizophrenia. 
her diary is her coping mechanism. 
others often do not even have this aid. 

For people with working-memory 
impairment, holding down a job or even 
conducting a conversation is a challenge. 
“It’s really difficult to hold information in your 
mind and manipulate it, which is what you 
do when you converse with people,” says 

dr hoy, from monash alfred Psychiatry 
research centre (maPrc), in melbourne.

about 80 per cent of people with 
schizophrenia suffer some kind of 
cognitive impairment including problems 
with memory, attention, problem-solving, 
decision-making and planning. “these 
impairments can be considerable and can 
make life much harder,” dr hoy says.

but her research is offering hope, through 
a new treatment to improve cognitive function 
in people with schizophrenia. In world-first 
research published in 2014, dr hoy showed 
that after stimulation of specific parts of their 
brains with a low-dose electrical current, 
patients chronically ill with schizophrenia 
could recall information with more accuracy 
than they could without the treatment. 

Professor Jeffrey daskalakis, a leader 
in the field from the university of toronto, 
says dr hoy’s trial, employing transcranial 
direct current stimulation (tdCs), has 
significant implications, both in terms of 
improved outcomes for patients and for 
advancing our understanding of the brain.

ContInued Page 22
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Medication can control the psychotic symptoms 
of schizophrenia, but there has been nothing to help 
the debilitating effects of memory loss – until now. 
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he is confident her research will 
advance the treatment of schizophrenia 
and help shed light on the brain mechanism 
leading to improved cognition.

“dr hoy’s findings represent some 
of the most innovative work in the world, 
as few, if any, inroads have been made 
to remedy these cognitive deficits in 
schizophrenia,” Professor daskalakis says.

Bridging the treatment gap
despite the significant impediment that 
cognitive impairment presents, improving 
cognition in people with schizophrenia has not 
been given much attention from a research 
or clinical perspective and, to date, there is 
no effective medication or other treatment. 

In fact, cognitive impairment, 
including memory loss, has only 
recently been identified as a core 
symptom of schizophrenia. 

dr hoy says this could be because 
other psychotic symptoms of schizophrenia 
– hallucinations, voices, paranoia – are 
so debilitating that they have been both 
the research and medical priority.

but now, with medications established 
to control these symptoms, memory 
loss and cognitive impairment are 
gaining more attention. “It’s becoming 
fairly widely accepted that it’s the most 
urgent research priority for schizophrenia 
at the moment,” dr hoy says. 

brain stimulation pioneer Professor  
Paul Fitzgerald, who is head of the 
Psychiatric neurotechnology division of 
maPrc where dr hoy’s research group is 
based, says dr hoy’s findings are significant 
because they target a part of the brain’s 
function that other forms of treatment have 
failed to address. “so in that context there is 
a very large unmet treatment need,” he says.

dr hoy’s breakthrough findings with 
tdCs come after more than a decade of 
research in the area, including establishing 
suitable parameters for a clinical trial. 

her interest, she says, was 
sparked by frustration in her work as 
a clinical neuropsychologist, when 
there was nothing she could offer her 
patients to improve their memory and 
cognitive function in everyday life.

today, her trial results offer hope. 
based on a single tdCs session, the 
majority of patients show significant 
improvement in recalling letter sequences 
20 and 40 minutes after stimulation, 
compared with a placebo treatment. 

andrea, who took part in the trial, says 
she felt more aware for about 48 hours 
after the 20-minute session. “I felt vibrant,” 
she says. “my memory was good then.” 

While the results are promising, they 
need to be proved over a longer period. 
With a new four-year national health 
and medical research Council Career 

Bright sparks lead new 
thinking on brain
While transcranial direct current stimulation 

(tdCs) is showing positive signs as a 

treatment to improve brain function and 

working memory in schizophrenia, it 

also may have potential for preventing 

cognitive decline associated with ageing.

A relatively new focus of medical 

research is “neuro-resilience”, and 

tdCs and other brain stimulation 

techniques used at the Monash Alfred 

psychiatry research centre (MAprc) are 

at the frontier of research into enhancing 

cognitive function to stave off illness.

“We are asking whether we can 

exercise the brain to prevent cognitive 

impairment from ageing, similar to how 

we exercise to avoid heart disease,” says 

Dr kate Hoy, who leads the cognitive 

neurotechnology research group at MAprc. 

While neuro-resilience is a “bit of a 

buzzword”, dr Hoy says it is unproven 

whether external brain stimulation can 

work – in the way brain-training games 

claim – to increase neuroplasticity 

and therefore brain function in healthy 

brains, beyond a certain point. 

Concerns about the potential for 

“electro-doping” (where people undergo 

brain stimulation before an exam for an 

unfair advantage) are therefore somewhat 

premature, she says. “It’s a bit of an ethical 

minefield, but at the moment, without 

evidence, we don’t know what it can do.”

dr Hoy has doctoral students looking 

at fundamental questions on how brain 

stimulation works in both healthy brains 

and those affected by illness. This will 

determine optimum parameters for 

treatment and shed light on the potential 

for brain stimulation in neuro-resilience. 

These are just a sample of the many 

research projects dr Hoy is supervising at 

MAprc, 12 years after she joined the centre 

as an honours student under MAprc deputy 

director Professor Paul Fitzgerald, a recent 

recipient of one of the National Health and 

Medical research Council Practitioner 

fellowships that are awarded to Australia’s 

most exceptional clinical researchers.

In 2013, Dr Hoy received her own 

honour, becoming the second of 

three consecutive MAprc researchers 

to win a state of Victoria tall poppy 

Award for research excellence and 

commitment to science communication.

“By virtue of being here as long 

as I have, I have come into that role of 

mentor for more junior researchers and I 

love it,” she says. “Everyone’s ideas are 

worthwhile, whatever stage you are at.” 

it’s becoming fairly widely accepted that memory loss 
and cognitive impairment are the most urgent research 
priorities for schizophrenia at the moment.
 – Dr kate Hoy 

I would 
like to 
wake up 
in the 
morning 
and know 
what day it 
is and what 
I have to 
do without 
checking 
my diary 
first.

 – Andrea
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development Fellowship, dr hoy will be 
able to extend her work in the area to 
further develop this potential new therapy. 

she would like to extend the trials 
to daily sessions over a four-week 
period, after which she would hope to 
see improvements in cognitive function 
for six to nine months. “then it’s about 
maintaining those improvements and 
ensuring we are making a functional 
difference in people’s lives – not just helping 
them remember a string of letters.” 

Willing to help discover ways to 
improve life for other people – and herself 
– andrea has already volunteered to be 
involved in further research. “I would like 
to wake up in the morning and know what 
day it is and what I have to do without 
checking my diary first,” she says. 

how it works
direct current stimulation works, 
dr hoy says, because it enhances 
the ability of the brain to make the 
cognitive connections required to learn 
something new or recall information. 

most people learn skills and 
retain knowledge through information 
being “laid down” in the brain by the 

strengthened pathways made as brain 
cells repeatedly connect with each other 
– a function known as neuroplasticity. 

People with schizophrenia often 
have impairments in neuroplasticity and 
therefore a reduced ability to strengthen 
these pathways. but, dr hoy says, 
tdCs improves the brain’s ability to 
perform these neuroplastic processes 
by stimulating activity in specific areas.

alongside improved memory 
performance, a test undertaken at the 
time of the tdCs treatment found evidence 
of changes in brain activity associated 
with improved memory performance. 

gamma oscillations increase in healthy 
brains during memory tasks, but are 
inconsistent in people with schizophrenia. 
through electroencephalography (eeg) 
tests, dr hoy found an increase in 
gamma oscillations with tdCs. “With 
the stimulation we were able to increase 
gamma oscillations along with improving 
the performance – so it was a nice 
marrying of the findings,” she says.

dr hoy sees tdCs as potentially life-
changing for people with schizophrenia, and 
she also envisages treatment possibilities 
for people suffering acquired brain injury or 

other illnesses such as alzheimer’s disease. 
brain injury and alzheimer’s disease 

affect the brain’s neuroplasticity – the very 
function that tdCs seems to improve. 
“When you look at the cognitive impairment 
in these illnesses they are variations on 
a theme,” dr hoy says. “the way the 
brain is working to try to achieve these 
cognitions is going wrong – for different 
reasons – and this technique might have 
varying effectiveness because of that, but 
I think it has potential in these areas.”

Professor Fitzgerald is also buoyed  
by the promise this research holds out. 
“dr hoy has made one of the critical steps 
towards developing a new form of therapy 
that could potentially be made widely 
available because of its non-invasive  
nature and how well tolerated it is,” he says. 
“I think it has significant potential for future 
clinical application.” 

dr Kate hoy has made one of the 
critical steps towards developing 
a new form of therapy.
 – Professor Paul Fitzgerald
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Words  dr Gio Braidotti

science has entered an exciting 
new phase in understanding how cells 
turn cancerous – and how doctors 
might eventually be able to intercept 
the biochemical signals that drive 
this potentially deadly process.

advances in molecular biology are 
allowing researchers to read the vast 
networks of chemical signals that can 
“instruct” a cell to change its growth profile 
– in other words, to transform into a cancer.

this heightened understanding has 
come from new analytical technology that 
finally allows this signalling to be analysed 
on a scale large enough to improve the way 
drugs are designed and used clinically.

Controlling this biological signalling 
also moves the research beyond genetics 
– the research frontier of a decade ago 
– and into the downstream relationships 
between proteins known as kinases.

this is a family of molecules that can 
signal, or direct, cellular proteins to change 
the way a cell grows, metabolises and 
develops. Kinases are among the most 
mutated molecules found in cancers of all 
types. unlike mutated genes, which have 
never advanced as a viable therapeutic 
target, kinases have proved to be ideal 
subjects for drug development.

several cancers can now be treated 
successfully with drugs based on inhibiting 
kinase activity. this was established in 
2001 with the development of a synthetic 
molecule that inhibits the mutated 
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PathwayS 
to hoPe 
there may never be a single cure for cancer  
– but the increasing tempo of discovery into  
how cancer develops is slowly loosening  
the disease’s grip on humanity.
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 Professor roger daly



We have 
applied 
this 
technology 
to poor 
prognosis 
diseases 
for which 
there is 
an unmet 
clinical 
need for 
therapies.

 – Professor 

roger daly

kinase bcr-abl, which plays a central 
role in chronic myelogenous leukaemia 
(Cml). In the clinic, this kinase inhibitor 
has already revolutionised treatment 
of Cml and patient survival rates.

even so, much more has still to 
be learned about kinases to fully 
exploit their potential as drug targets 
for cancers more generally.

the problem is that while kinases 
have been of interest to scientists for 
decades, they have only been able to be 
studied one at a time, limiting researchers’ 
appreciation of their overall role. 

analysis breakthrough
that changed in 2007 when dr michael 
Comb at Cell signalling technology in 
the us published a paper heralding new 
technical capabilities. he was able to use 
the latest mass-screening technology 
and a mass spectrometer to pull out 
and analyse all the cell proteins that 
receive kinase-mediated signals. he then 
compared the signalling pattern across 
a large number of cancer biopsies.

the resulting data made it possible to 
see subgroups of kinase pathologies within 
non-small-cell lung cancers. and these 
subgroups were so different that they would 
require different therapeutic strategies.

the technical capabilities advanced 
by these data were further extended when 
Professor roger daly of monash university 
and his collaborators improved the ability to 
target and analyse the actual kinases that 
are responsible for the aberrant signals.

the australian team developed a 
kinase capture reagent that enabled them 
to purify and analyse the largest number 
of kinases ever achieved. the reagent is 
now commercialised and sold as Kinet-1. 

between the two mass-screening 
techniques – called phosphoproteomics and 
kinomics respectively – the scene is now set 
for all cancers’ aberrant kinase signals to be 
intercepted, decoded and therapeutically 
modified for the first time in human history. 

introducing the human kinome
It is significant that when monash selected 
Professor daly to head the department 
of biochemistry and molecular biology 
it chose a scientist who has worked 
his entire scientific life on kinases, 
not genomes. this reflects the rise 
in importance of kinase biology.

From his base at the signalling network 
laboratory at the Clayton campus in 
melbourne, Professor daly explains that 
kinases work by chemically modifying 
proteins in a critical region of their three-
dimensional structure. these modifications 
are so finely attuned to the protein’s 
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physiochemical identity that one small 
modification can alter a protein’s form, 
activity, ability to associate with other 
proteins, or where in the cell it resides. 

“Kinases add a negatively charged 
phosphate group to proteins in a process 
called phosphorylation,” he says. “this 
modification acts as a signal to a protein 
and changes how the protein behaves 
and what it is capable of doing.”

more than 518 individual kinases 
are now known to make up the human 
“kinome” (the complete set of human 
kinases) and Professor daly says they 
can be classified into eight families 
depending on their degree of similarity.

“one way to view these kinase families 
is that by possessing different functions 
but working together they can regulate 
normal development and physiology 
– altering cellular activity as needed at 
different times and places through cascades 
of modified biochemistry,” he says.

however, through mutations in the genes 
that encode kinases, these enzymes can 
become “oncogenic”, meaning they promote 
and sustain the abnormal growth and 
metabolism that are the hallmarks of cancer.

diversity challenge
to date, thousands of patents have 
been granted for compounds that 
can inhibit individual and subsets of 
kinases. yet, in the clinic, only a handful 
of cancers are treated in this way.

Professor daly explains that if 
kinase-mediated signalling was simple 
– particularly, if only a small number of 
kinases were involved in cancer and the 
kinase mutations were uniform within any 
one cancer type – then treating cancers 
using inhibitors specific to the oncogenic 
kinase would be relatively straightforward.

sadly, the situation is far more complex.
“Cancer is not one disease,” 

Professor daly says. “even cancers 
of the same tissue – breast, colon or 
lung – are actually quite different at the 
level of aberrant kinase signalling.”

massive differences – or “heterogeneity” 
– have even been detected among 
cells within the same tumour mass.

“We actually have to get beyond the 
idea of a lone aberrant kinase driving cancer 
and understand cell signalling at a more 
complex network level,” Professor daly says. 

Professor daly is solving the issue 
of kinase signalling complexity by 
integrating the use of phosphoproteomics 
and kinomics in cancer research. 

the new technology makes it possible  
for the signalling network laboratory to 
analyse hundreds of kinases and entire 
networks of phosphorylation signals.  

When these are compared with human 
cancer samples, important information 
about key signalling events can be identified 
and targeted for drug development. 

For example, at the laboratory, 
heterogeneity in triple-negative breast cancer 
(for which there are few treatment options) is 
being resolved into distinct subclasses based 
on differences in phosphorylation patterns 
between individual cancers. Kinomic profiling 
is then used to identify the kinases that show 
aberrant activation in each of the subgroups. 

“that subclassification results in 
being able to identify the potential 
oncogenic kinase drivers for subgroups 
of cancers,” Professor daly says. 

he then targets those kinases for 
drug development, unless inhibitors 
for the targeted kinases already exist 
– in which case, drug development 
times are radically reduced. 

individual patient strategies
the beauty of this approach is that it 
advances drug development and clinical 
applications concurrently, while also 
identifying the best therapeutic strategy 
for individual patients. It can even identify 
situations where multiple kinase inhibitors are 
needed to prevent drug resistance occurring.

“We have applied this technology to  
poor prognosis diseases for which there is  
an unmet clinical need for therapies,” 
Professor daly says. “In particular, we  
work on triple-negative breast cancer,  
drug-resistant prostate cancer and  
pancreatic cancer where the survival rate  
is just five per cent.”

a recent important finding from his 
laboratory is the identification of the 
focal adhesion kinase (FaK) that allows 
advanced prostate cancers to become 
resistant to docetaxel chemotherapy. 

as pharmaceutical companies 
have already developed FaK inhibitors, 
Professor daly is negotiating to take 
these drugs into clinical trials to provide 
a treatment option for these poor-
prognosis forms of prostate cancer.

more broadly, this work serves to 
highlight that the way we currently type 
cancers based on anatomical sites or 
histology may not be the most therapeutically 
useful option. In contrast, a kinase-based 
approach that subclassifies cancers at the 
level of the malfunctioning kinase signalling 
network improves the accuracy of the 
“biotype” and does so in a way that identifies 
the most appropriate targeted therapy.

“although advancing biological knowledge 
is important, we must also address clinical 
needs,” Professor daly says. “It is extremely 
rewarding to translate one’s research and 
contribute to health outcomes.” 



huManity’S 
litMuS teSt

Words  Melissa Marino

Women in war zones and those living 
in supposedly peaceful surrounds share 
an unexpected and unwelcome risk. 
Both can face physical violence when 
there is instability and inequality in their 
economic or social circumstances.

While this might be expected in areas 
of major conflict, research shows that 
even women living in peaceful countries 
enjoy only a veneer of security.

this, says monash university political 
scientist Professor Jacqui true, is because 
the economic and political structures 
governing societies are simply not equal.

In her dual-award-winning book, The 
Political Economy of Violence Against 
Women, which has been internationally 
recognised as a key contribution to human 
rights and the study of international 
political economy, Professor true 
contends that unequal political and 
economic structures in society fuel and 
perpetuate violence against women.

While the vulnerability of women in 
conflict zones in which social structures 
have collapsed needs little explanation, 
the apparent fragility of their position 
in supposed “normal” circumstances 
poses disturbing questions.

Professor true’s research shows that in 
almost all societies, even “advanced” ones, 
women in general have a lesser economic 
and social standing than most men, making 
them the easiest targets when a society 
becomes stressed. this could happen 
when war breaks out, a community takes 
a sudden economic hit, or an individual 
household experiences financial pressure.

War-zone scenarios aside, Professor 
true says the overarching inequality 
contributing to women’s vulnerability is an 
inequality built into prevailing economic and 
social structures. this is evident in different 
employment conditions for women and men, 
and in barriers to women’s capacity to own 
a business, land or property, for example.

her research also examines the 
influence of political structures, because 
this is where power relations in society are 
institutionalised. “We have quite striking 
gender inequality in political participation 
and political representation even in a 
country such as australia,” she says. In 
many countries, women’s access to public 
space and decision-making is limited 
and in some contexts women are actively 
discouraged from participating in political life.

similarly, women are also under-
represented at the corporate and executive 
level, where so much of a society’s power lies.

REsEARCH Into VIoLEnCE AgAInst woMEn poInts to 
A Root CAusE of EntREnCHED EConoMIC InEquALIty.

Gender
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in the aftermath of most 
conflicts, there are 
opportunities for advancing 
women’s rights and 
participation in society, but 
often the opposite occurs.
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Inequality in society
�of the 500 largest corporations in the world, only 

13 have a female chief executive officer.

�In national parliaments, on average only 17% of seats are 

occupied by women. only 7 of 150 elected heads of state in the 

world are women, and only 11 of 192 heads of government. 
sourCe: THE WorlD’s WomEn, 2010, un Women

Inequality in the economy
wEALtH: women represent 40% of the world’s labour 

force but hold just 1% of the world’s wealth.

wAgEs: salaried women workers earn 62 cents for every $1 that men  

earn in Germany, 64 cents in India and about 80 cents in Mexico and 

 Egypt. women entrepreneurs fare far worse, earning 34 cents for 

 every $1 men earn in Ethiopia and just 12 cents in Bangladesh 

 relative to every $1 for men.
sourCe: World banK, 2012, WorlD DEVEloPmEnT rEPorT 

In a build-up to the centenary of International women’s Day and to demand political and policy response to their demands, women led a 

protest in the state capital of Bhopal in Madhya Pradesh, India. With black ribbons and cut-outs of locks on their faces, protestors, both 

women and men under the banner of Jan pahel, of which ActionAid is a constituent, stood under a scorching sun, chanting slogans.



Women’s rights face Afghanistan test
As international troops withdraw from Afghanistan, protecting 

the safety and security – the human rights – of women and 

girls is testing the country’s post-intervention stability.

oxfam, in collaboration with other NGos and a 

group of Australian feminist academics, is providing 

high-level advice to the United Nations on the transition 

to try to ensure a positive outcome for women.

recent history indicates this will be an extreme challenge 

as the Taliban attempt to reassert their authority. Figures from 

the un Assistance Mission in Afghanistan (unAMA) show a 

61 per cent increase in the number of female casualties in 

the first six months of 2013 compared with the same period 

in 2012, when the international withdrawal began.

“you had targeted killings of women and girls, which 

we would call femicide,” says Professor Jacqui True,  

co-founder of the women, peace and security Academic 

Collective with dr Laura J. shepherd at the University 

of new south wales, in Australia, who worked on the 

advisory paper to the Australian government and the un. 

the nAto-led International security Assistance 

force finished its combat role in Afghanistan at the 

end of 2014. In its place, an international military 

presence endorsed by the UN security Council is 

likely to remain in a training and advisory role.

oxfam Australia humanitarian advocacy coordinator 

steph Cousins says it is critical that women’s rights are kept 

high on the agenda through this process, to stop the gains 

women have made over the past decade being scaled back. 

“while there are domestic forces in Afghanistan pushing 

for greater women’s rights, there are also opposing forces and 

attempts to water down some hard-fought legal protections 

against rape and child marriage,” Ms Cousins says. 

this is why there was a deliberate focus on women’s 

rights and security in 

recommendations oxfam 

made to Australia and the un 

security Council as it prepared 

unAMA’s latest and most 

critical 12-month mandate for 

operations in Afghanistan. 

Ms Cousins says involving 

feminist academics through 

the academic collective 

was valuable in drafting its 

joint-agency unAMA report 

because of the emphasis put 

on economic empowerment in 

women’s security. their opinions 

also carry great weight and 

legitimacy with governments.

This collaboration 

helped to influence the 

Australian government to 

push for stronger provisions 

relating to the protection of 

women’s rights in security 

Council Resolution 2145, 

which extended unAMA’s 

mandate until March 2015. 

www.wpsac.wordpress.com

From Page 26
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While there 
are domestic 
forces in 
afghanistan 
pushing 
for greater 
women’s 
rights, there 
are also 
opposing 
forces and 
attempts to 
water down 
some hard-
fought legal 
protections 
against rape 
and child 
marriage.
 – steph Cousins

“so it does matter if there is a gap in 
the wages of men and women. It does 
matter if there is discrimination against 
pregnant women in the workforce or 
insufficient child care,” she says. “and it 
does matter that in a wealthy, prosperous 
country such as australia, women’s 
labour market participation is at lower 
levels than in other highly developed 
countries including the us and the uK.” 

Professor true says indicators such as 
these should be considered “alarm bells” 
because the less equal a society, the more 
violence some men are able to perpetrate 
against women of all ages and the less able 
some women are to protect themselves 
from this violence, although young women 
and girls are often more vulnerable.

global forces
Professor true’s research identifies global 
economic integration as one of the most 
significant economic and political factors 
causing increasing social stress. 

globalisation has led to women’s migration 
for employment, particularly in manufacturing 
industries, often from poor to affluent regions 
and countries – but the gain in economic 
status has not automatically equated to a 
gain for women in social and political status.

moreover, “we know that a large loss 
of men’s employment in particular will 
likely lead to increased levels of crime and 
domestic violence and that women will be 
disproportionately affected,” Professor true 
says. Increased opportunities for female 
employment in developing countries can 
also provoke a backlash against women.

“If those underlying power relationships in 
a society are not addressed, the rising status of 

Australia
40% of all women have experienced violence 

at some stage in their lives after the age of 15. 

Nearly one in five women have experienced 

sexual assault. one woman is killed every week 

in Australia by a current or former partner. 

united States
More than 42 million women will 

experience physical violence, rape, and/or 

stalking by an intimate partner during their 

lifetime. As many as one in three women 

experience physical violence, and one in 10 

will be raped by their intimate partner.

united kingdom
30% of women have experienced 

domestic abuse at some stage after 

the age of 16. About 90% of victims 

of the most serious sexual offences 

knew the perpetrator. on average, 

two women are killed each week 

by a current or former male partner. 

Globally
35% of women (more than one in three) have 

experienced either intimate-partner violence or 

non-partner sexual violence in their lifetime. In 

some countries the figure is as high as 70%.

Cases of violence against women often go 

unreported. In the Eu, 14% of women reported 

their most serious incident of intimate-partner 

violence to the police and 13% reported their 

most serious incident of non-partner violence.

sourCes: WhIte rIbbon australIa; us dePartment oF 
JustICe oFFICe on vIolenCe agaInst Women; uK oFFICe 
For natIonal statIstICs; World health organIzatIon; 
euroPean unIon, 2014, eu-WIde survey

white Ribbon walk Against family Violence in Melbourne, Australia. these events are held to raise 

awareness of men’s violence against women.

Photo: WhIte rIbbon australIa



a weapon of war 
when Academy Award-winning actress Angelina 

Jolie spoke at London’s 2014 global summit to 

End sexual Violence in Conflict, people took note. 

sharing the stage with uk first secretary of state 

and champion for the cause William Hague, she told 

assembled delegates representing 128 countries 

that it was a “myth that rape is an inevitable part 

of conflict”. It is, she said, “a weapon of war”.

The words resonated strongly for Professor 

Jacqui True, an eminent researcher in this field,  

and her international partner the women’s 

International League for Peace and Freedom (WILPF 

Geneva), a collaborator at times with Mr Hague.  

Professor True says that acknowledging sexual 

violence in war as being a deliberate act – or crime – 

will aid prosecution and prevention of these crimes. 

This was supported by the launch at the summit 

of the first international protocol to document and 

investigate sexual violence in conflict, 

guiding those working on the ground 

to gather evidence to prosecute.

But professor true’s research 

indicates an even deeper issue. Not 

only is sexual violence against women 

a weapon in conflict, it can also be 

a precursor to war and a political 

tool to maintain a particular group’s 

power once the fighting ends.

Professor True is exploring the 

relationship between sexualised 

violence against women and wider-

scale conflict through an Australian 

Research Council (ARC)-funded 

discovery Project, partnering with 

Dr sara Davies from queensland 

University of Technology.

The researchers are sifting 

through case studies from sri Lanka, 

the Philippines and Myanmar – three 

Asia-pacific countries with recent 

or current experience of conflicts 

of varying type and intensity. 

Their aim is to identify factors 

associated with heightened risk of 

sexual and gender-based violence across those 

countries, before, during and after conflict.

This work will be complemented with a 

four-year ARC future fellowship grant in which 

Professor True will explore the causes and 

consequences of such violence post-conflict.

In the aftermath of most conflicts, there are 

opportunities for advancing women’s rights and 

participation in society, but often the opposite 

occurs. This is because the militarisation 

during war leads to new norms for violence.

“It’s not as simple as a peace resolution,” 

Professor True says. “When you formally resolve a 

conflict and have peace negotiations, not everyone 

surrenders their weapons and a culture of impunity 

for sexual and gender-based violence often 

persists. And this has particular impact on women 

and girls, especially when we note their almost 

complete exclusion from peace negotiations.”

Michelle Higelin is head of programs at 

ActionAid Australia, a global agency working 

in more than 45 countries to support the 

human rights of women in poverty. 

she says impunity that follows widespread rape 

and sexual violence against women during conflict 

can ingrain a peacetime culture with gender-based 

violence. “An example of this is in sierra Leone, 

where 10 years after the conflict has ended, a culture 

of gender-based violence is today the norm,” she 

says. “young people throughout their lives have 

seen violence committed without consequences 

for perpetrators as a matter of course.” 

troublesome status quo 
Efforts to introduce policies and laws to protect 

women in sierra Leone since 2007 have met 

challenges, particularly in rural areas where 

many women are simply not aware of new 

laws and where community courts are not yet 

fully functional. Justice, Ms Higelin says, is 

therefore still inaccessible for many women. 

she says the sierra Leone experience shows 

that if inequalities in society are not addressed 

sufficiently post-conflict, women remain 

vulnerable to violence. For this reason, the social, 

cultural and political drivers of this troublesome 

status quo need to be better understood.

This is what Professor True will address in her 

Future Fellowship work, which will contribute to 

international advocacy ngos such as ActionAid 

and WILPF (which celebrates its centenary in 

2015). professor true’s research will examine how 

the experience of violence in conflict can inhibit 

women’s political and public participation postwar, 

and test the hypothesis that greater participation of 

women in politics and economics deters violence. 

Further, in her work with dr davies,  

Professor True will examine whether the incidence 

of sexual and gender-based violence in society 

is a precursor to broader-scale conflict. some 

research suggests a link can be drawn between a 

deterioration of safety for women and an underlying 

disintegration taking place in a community overall.

Professor True says this happened in syria 

in 2011 when, just before civil war broke out, 

girls stopped attending school for fear of being 

abducted or violated. “Changes like this should be 

the ‘canaries in the coalmine’ – clear community 

indicators that conflict is brewing,” she says. 

dr davies says the key to changing the conditions 

that make sexual and gender-based violence so 

prevalent in many conflicts is the international 

community making the political status and 

participation of women in society a genuine priority.

“If we focus on women as ‘victims of war’ we risk 

ignoring all the social and political conditions before 

the conflict that may explain why, in most conflicts, 

women become extremely vulnerable,” she says. 
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the root 
causes of this 
violence and 
the attitudes 
that support 
and justify it 
lie in societal 
inequality.
 – Professor Jacqui True

women can be seen as a threat and associated 
with more violence, not less,” she says. 

the increase in acid attacks on women 
in south asia since the 1980s, for example, 
represents an extreme reaction against a 
perceived loss of status and identity some 
men experience when gender relations 
are changing. International advocacy and 
research organisation Women Without 
borders says women who are attacked are 
usually those who transgress gendered norms 
– those who divorce abusive husbands, 
reject traditional dress, or show any manner 
of “immorality” as defined by men. “acid 
attacks are about the restoration of masculine 
monopoly on social, political and economic 
control and power,” Professor true says. 

Professor true’s research paints a 
disturbing picture of global society, but she 
also notes increasing pressure for positive 
change. “While we can see 
the problems, there is, at 
the same time, increasing 
global momentum for ending 
violence towards women. We 
see more women prepared 
to publicly protest for greater 
rights, including in countries 
such as afghanistan and India 
that have been notorious for 
the abrogation of women’s 
rights by the state and 
militant non-state actors. 

“I think today it is one 
step back, but two steps 
forward,” she says.

While taking a personal 
stand is a start, Professor true 
says any long-term meaningful 
change to decrease violence 
against women and girls requires 
governments to eliminate 
structural barriers to equality. 
access to decent employment 
is one key approach. 

“to quote the trailblazing  
late feminist political theorist  
susan moller okin: ‘Women who don’t have 
an attachment to the labour market are only 
one man’s affection away from poverty’.”

Women are more vulnerable to 
violence when they are economically, 
politically and socially disempowered, 
Professor true says, and any initiative to 
end violence against women can only 
succeed if it is connected to the larger 
struggle for social and economic equality.

“saying no to violence involves changing 
political and economic agendas. social 
movements to end violence must change  
the minds of policymakers to recognise that 
the root causes of this violence, and the 
attitudes that support and justify it, lie in 
societal inequality.” 
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Modern indoor lighting systems could have a surprise 
extra capability – advanced electronic communications.

Smart
lighting
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Words  Brad Collis

a positioning system for indoor 
environments, similar to the ubiquitous 
gPs that can pinpoint an outdoors 
location just about anywhere on 
the planet, may soon be just the 
flick of a light switch away.

visible light positioning (vlP) will 
be to indoor spaces, such as hospitals, 
warehouses, galleries or exhibition centres, 
what gPs (global positioning system) 
is to everything outdoors from aircraft 
and ships to missiles and joggers.

that said, one of the lead researchers 
behind vlP, Professor Jean armstrong, 
notes that gPs’s us military developers 
probably had no idea of the everyday uses 
that would be found for that technology, and 
she suspects it will prove the same for vlP.

the exciting aspect for her is that vlP 
can use existing technology – the light-
emitting diode (led) lights that are common 
to most modern buildings. “these are low-
cost and already widely available,” she says.

some early uses of led light signals 
could include tracking portable equipment 
in medical institutions, gallery audio guides 
that detect when you reach an exhibit, 
and networks of leds able to guide 
small autonomous vehicles or robots.

Professor armstrong, from monash 
university’s department of electrical and 
Computer systems engineering, has been 
a leading researcher internationally in 
digital communications and more recently 
in the use of visible light as a high-speed 
signalling, or data transmission, medium.

in line of sight
unlike conventional incandescent globes, 
which create light by heating a filament, leds 
are electronic devices that can be modulated 
at very high frequencies to transmit line-of-
sight signals to receivers. these frequencies 
can be high enough not to interfere with 
the lights’ primary function: illumination.

Professor armstrong has been working 
on extending the function of visible light 
as a digital signalling or communications 
technology for some time, particularly 
modified led globes and their potential 
for visible light communications (vlC).

vlC is the use of visible light to transmit 
data. there is nothing new about using 
light per se – infrared light has been 
used in data-link and remote-control 
devices for decades. but visible light, 
specifically from leds, heralds a new era of 
multifunction lighting and communication 
systems. leds have the capacity to 
transmit a gigabyte of data per second.

Professor armstrong says vlC would 
potentially fit into the overarching orthogonal 

(from left) Research fellow qian (tom) wang, professor Jean 

Armstrong and postgraduate student Cuiwei (kevin) He: tomorrow’s 

internet connection may be your nearest light bulb.

You can transmit 
information by  
changing the light in 
a way that makes it 
detectable electronically 
– but not visually by the 
human eye.

 – professor Jean Armstrong

Engineering 
honour breaks 
through barriers
In 2014, professor Jean 

Armstrong was awarded 

the Institute of Electrical 

and Electronics Engineers 

Communications society 

Best tutorial paper Award 

for her paper ‘oFdM for 

optical Communications’.

The paper covered 

her research into applying 

wireless technology to 

optical communications. 

professor Armstrong’s 

paper has been referenced 

in some 600 papers 

by authors from more 

than 30 countries.

In addition to 

recognising the growing 

international interest 

in this field, Professor 

Armstrong also hopes 

the award will challenge 

gender stereotyping in 

electrical engineering 

and show that “women 

can be world-leading 

researchers and inventors”.

frequency-division multiplexing (oFdm) 
technology, which is the modulation 
technique behind optical fibre and optical 
wireless communication, digital radio 
and television, and wi-fi and asymmetric 
digital subscriber line (adsl) modems.

her achievement to date has been 
a new modulation technique that allows 
information to be “mapped” onto transmitted 
light. “you can transmit information by 
changing the light in a way that makes 
it detectable electronically – but not 
visually by the human eye,” she says.

a patent has been secured, allowing the 
research to move to the practical hurdles 
that need to be overcome to develop a 
workable system. “First of all you have 
to be able to deliver external data to the 
lights, which in turn can only transmit, or 
download. For upload, vlC would have 
to hand over to systems such as wi-fi.”

Part of this research is being undertaken 
within the monash alliance with the university 
of Warwick using a a$410,000 australian 
research Council discovery Project grant. 
this project, in which Professor armstrong is 
collaborating with the university of Warwick’s 
Professor roger green, aims to develop new 
short-range communications systems that 
combine wireless communications and vlC.

explosion of demand
another prominent researcher in this field, 
Professor thomas little, from the Faculty 
of electrical and Computer engineering 
at boston university, says conventional 
wireless networks are not expanding fast 
enough to handle the explosive growth 
in the consumption of digital data on the 
many electronic devices people now use – 
smartphones, laptops, even smart watches. 

“the telecommunications company Cisco 
predicts global mobile [wireless] data traffic 
will grow 11-fold over the next five years,” he 
notes. “and most of this traffic occurs indoors 
where there is human-generated light.”

Professor little says vlC offers a new 
and essentially unused medium for providing 
capacity in short-range wireless networks. 
“because we use the visible spectrum, we 
can piggyback data signals into existing 
infrastructure such as lights – overhead 
office, classroom or home lighting.  

“however, it requires novel techniques  
to combine data encoding on the emitted 
light and this is the area pioneered by  
Professor armstrong using oFdm in a 
way that allows a receiver – such as a 
smartphone or laptop – to detect and  
decode the optical signal.”

It is early days, but Professor armstrong 
says the notion that tomorrow’s internet 
connection may be your nearest light bulb 
may not be very far from reality. 
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innovative design 
principles based on 
real-life experience 
could give dementia 

and back pain 
sufferers a brighter 

outlook.

Words  Liz Porter 

Phd design student Kanvar singh 
nayer knows he cannot stop dementia 
erasing life memories – but he hopes to 
at least help people hold on to familiar 
sights and sounds long enough to calm 
the panic and despair that exacerbate 
the mental and physical decline.

mr nayer learned the importance of 
calming memories while watching his 
grandfather succumb to the disease, 
so he had strong personal motivation to 
accept a Phd design project to develop 
a memory storage device for people with 
dementia – in short, a “memory box”.

the memory box project began 
when Professor daniel o’Connor, head of 
monash university’s aged mental health 
research unit, asked monash art, design & 
architecture (mada) to develop a multimedia 
device that would help ease the terrible 
agitation that comes with dementia. 

Professor o’Connor had observed that 
dementia patients were calmed by familiar 
films and music. he sought a device that could 

deliver music, film, recorded family messages 
and digital photo albums – facilitating a 
gentler slide into dementia’s final grip.

For selby Coxon, acting head of the 
department of design at mada, this is exactly 
the challenge that designers should be 
involved in: ensuring technology is not merely 
aesthetic but functional and purposeful. 

mr Coxon and mada’s associate dean of 
research Professor arthur de bono supervised 
mr nayer’s development of a prototype.

a user-friendly interface
mr Coxon explains that the device could not 
be just a tablet, like an iPad, because the 
screen interface is too complex for people 
with dementia. It had to be easy to handle 
and hard to misplace. While its content could 
be loaded by a carer or family member, its 
user interface had to be simple enough to 
be operated by a person with dementia. 

mr nayer came up with a large-format 
touch screen with digital buttons and 
corresponding physical buttons for more 
user options, each with a simple colour-
coded symbol: blue for music, orange for 

A box full of memories

technology is not merely aesthetic 
but functional and purposeful. 

kanvar singh nayer

Photo: greg Ford
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movies, green for photos and pink for a 
recorded family message. memory box 
caters for individuals with mild, moderate and 
severe dementia via its specialised interfaces.

mr nayer won the monash stage of 
the 2013 australian three minute thesis 
competition for his presentation on the device.

Fifteen residents of southern health 
nursing homes in victoria have been 
using memory box in a trial funded by the 
dementia Collaborative research Centres, 
with assistance from the Freemasons 
Public Charitable Foundation. 

dr tanya davison, senior research 
fellow with the monash aged mental health 
research unit, says early reports have 
been heartening: “Families and staff in the 
nursing homes have been very positive 
about the impact of memory box on 
people’s everyday function and wellbeing.”

memory box joins a growing list of mada 
designs in the health and medical technology 
area, including a “bionic eye” prototype; a 
design for a safer, more comfortable vehicle 
for ferrying underground mine workers; and a 
chair to help fight back pain. 

the finished 
chair will be 
beautifully 
designed and 
wireless.
 – dr stephen Jia Wang

smart chair makes a stand for office health
you have been working at your desk 

for hours – “too busy” to stand and 

stretch, or do anything to alleviate 

the back or shoulder pain that 

many people find is aggravated 

by sitting for long periods.

Then your mobile phone pings, 

courtesy of data sent from that 

very chair. “you’ve been seated 180 

minutes,” a text message tells you. 

“Healthy posture was maintained 

for 30 minutes. stand up, arms by 

your sides. Bend to the left, sliding 

your left hand down your thigh 

and stretching your right arm over 

your head. Hold for 10 seconds.” 

This scenario may sound like a 

physiotherapist’s dream come true. 

But if Monash University researcher 

Dr stephen Jia wang’s current 

“smart chair” project goes to plan, a 

prototype of this bossy office chair 

will be ready as early as 2017. 

dr Wang has filed an international 

patent for the invention, which also 

won a 2013 pro Vice-Chancellor’s 

Interdisciplinary research seed 

Grant. Parallel with clinical trial 

support from two of Australia’s 

leading medical service groups, 

Monash Health and Austin Health, 

the project is also being supported 

financially by a Beijing-based 

architectural engineering firm that 

expects to be manufacturing the 

smart chair commercially by 2020. 

dr Wang, director of the 

university’s International tangible 

Interaction design Lab, says his 

own back pain – and his expensive 

search for a good office chair – 

was the inspiration for what he 

calls a “pervasive environment 

simulator” or “the virtual spine”: a 

design that combines interaction 

design, gaming and physical 

computing technology, data 

analysis and health measurement.

a truly crippling problem
From his own experience, dr Wang 

felt something needed to be done 

to ease the social and economic 

impact caused by the musculoskeletal 

conditions that cause lower back 

pain. debilitating back pain ranks with 

diseases such as cancer, diabetes 

and heart disease as national health 

burdens, particularly in industrialised 

countries. In Australia, a 2007 study 

by Access Economics estimated 

back pain was costing the economy 

A$34.3 billion in lost workplace 

productivity and treatments. 

In the uk, lower back pain 

has been identified as the most 

common cause of disability in young 

adults, with more than 100 million 

workdays lost per year. In the Us, an 

estimated 149 million days of work 

per year are lost with an economic 

impact estimated at us$100 billion 

to us$200 billion annually.

For dr Wang it makes a compelling 

case for a chair that proactively 

dictates healthy workplace posture.

dr Tony Goldschlager, a 

neurosurgeon working with 

Monash Medical Centre and 

the Austin Hospital, says the 

technology dr Wang and his team 

are developing offers exciting 

opportunities for minimising pain 

and disability for spinal patients.

At this stage, Dr wang’s test 

chair still looks like an ordinary office 

chair with a spaghetti of electrical 

wires running between a central 

system and 78 pressure sensors 

in the chair’s seat and backrest 

pads. But the finished design will be 

“beautifully designed and wireless”.

The sensors in this unique 

chair detect the varying loads 

exerted by a person’s back and 

legs as they sit. This information 

is logged, analysed and compared 

with “ideal” spinal positions. Then, 

after the individual user’s anatomy, 

usual posture and current problems 

have been factored in, the central 

system sends out advisory texts 

or emails to correct bad posture.

Volunteers are now helping 

test the chair by spending one 

workday with movement monitors 

attached to their spines while they 

sit in the test chair. This provides 

baseline data that will enable 

chair sensor data to be calibrated 

against actual spine positions. 

In the second phase of the 

study, the test chair will provide 

users with feedback, and its 

effects on users’ sitting habits 

and posture will be monitored.

research team member  

professor Jenny keating, from 

the Monash department of 

Physiotherapy, says sitting postures 

may not be easy to change without 

sustained feedback: “The chair  

offers the potential to study  

posture adaptation and potentially 

provide a system for posture 

re-education that is integrated  

with our work life.”

The overriding hope for  

dr Wang, as a researcher and back 

pain sufferer, is that smart chairs will 

make sedentary workplaces safer 

and significantly more comfortable.

1. prototype of the “smart 

chair” during user testing.  

2. the soft/flexible sensors 

for the “smart chair”. 

3. the “virtual spine” system 

interactive 3-D visualisation. 
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the “prism of biography”, she added another layer – 
an insight into the man behind the politics. When she 
wrote his first full biography, the monash university 
professor used her love of archival forensics to unearth 
significant material about the Whitlam family and the 
dismissal previously unknown even to Whitlam himself. 

It is a fascinating case study of both the science  
and the art of biography.

Professor hocking received australian research Council 
grants for the two-volume biography Gough Whitlam: A 
moment in History (2008) and Gough Whitlam: His Time (2012). 

her extensive research revealed the pivotal role of 
“the third man” in the Whitlam government’s dismissal, 
which was triggered by the opposition’s refusal to vote on 
supply bills needed for the government to remain financial. 
she found, among sir John Kerr’s private papers in the 
national archives, files that had never been opened for 
public access. a request to open these and months of 
waiting paid off when she unearthed an extraordinary 
record of meetings and conversations between Kerr and a 
member of the country’s highest court, the then high Court 
Justice sir anthony mason, leading up to the dismissal. 

“I read in disbelief,” she recalls. “I knew it was a game 
changer in the way we would now look at the dismissal of the 
Whitlam government, the people involved and the  
role of the Crown.”

eric sidoti, director of the Whitlam Institute at the 
university of Western sydney, which manages the 
Whitlam Prime ministerial Collection (including the 
original dismissal letter), was stunned at the third man 
revelation. “It raises disturbing questions about the way 
the dismissal took place and the separation of powers 
between the judiciary, executive and crown,” he says.

34 February 2015    monash University

histoRy

The biographer is a 
forensic historian: free 
to dig far deeper than 
the public record to 
prise free the secrets 
and influences that 
shaped the people who 
shaped history.

liveS laid bare 
in the “PriSM 
oF bioGraPhy”
Words  rebecca Jennings 

it was not often that gough Whitlam was 
rendered speechless. But an unearthed 
family secret – a grandfather with a poverty-
driven criminal past – stunned even this giant 
of australian politics and oratory when he 
learned of the fact from his biographer.

his mute reaction was a telling measure of the power 
of unconstrained biographical research that is free to 
seek truths buried deep beneath the public record.

as one of australia’s most quixotic and influential prime 
ministers, the late edward gough Whitlam was a reformist 
who initiated significant changes to australian society during 
his term from 1972 to 1975: universal health insurance, legal 
aid, the end of military conscription, the racial Discrimination 
Act 1975, no-fault divorce and free tertiary education. 

yet his exit from power is perhaps his most enduring 
legacy – he is the only prime minister to have been dismissed 
by the british monarch’s representative in australia. 
this act by governor-general sir John Kerr shook the 
country’s political structure, tested the constitution and 
raised lasting questions about the relationship between 
parliament, the executive and an appointed judiciary.

Whitlam’s three years in office are well documented, 
yet when Professor Jenny hocking looked through 

former Australian prime minister gough whitlam.

Whitlam on the 
world stage
gough Whitlam’s 

contributions to 

australian politics also 

had global impact. 

Whitlam and France: 

Whitlam took France to 

the International Court of 

Justice in 1973, ending 

its above-ground nuclear 

testing in the Pacific.

Whitlam and the Us:  

the introduction of Australia’s 

first universal health insurance 

scheme in 1974 was referred 

to during debates about 

obamaCare in the Us.

Whitlam and china:  

whitlam’s visit to communist 

China as Leader of the 

opposition in 1971 (ahead 

of Richard nixon’s well-

publicised visit) was both 

politically perilous and 

courageous. It marked the 

beginning of Australia’s 

continuing and important 

regional relationship with 

China. one of the first acts 

of the Whitlam Government 

was to recognise communist 

China and in 1973 whitlam 

became the first Australian 

prime minister to visit China.

Whitlam and the Un:  

whitlam was also Australia’s 

Minister for foreign Affairs 

until late 1973. His post-

parliamentary career included 

his 1983 appointment as 

Australia’s Ambassador 

to the United Nations 

Educational, scientific 

and Cultural organization 

(unEsCo), based in paris, 

and his 1986 election to the 

unEsCo Executive Board.



Northern Lights 
The Positive Policy Example 
of Sweden, finland, denmark 
and Norway

Andrew scott

How can it be that sweden has 

an infant mortality rate half that 

in Australia and the uk and a 

third that in the us? And why, 

in light of this, is the swedish 

policy approach ignored in the 

Anglophone world? Andrew 

scott suggests that Australia 

and other nations following Us 

and uk policy examples, along 

with these traditional “exemplar” 

nations themselves, should 

give close consideration to the 

nordic European experience. 

sweden has played a leading 

role in improving wellbeing and 

lowering poverty among children. 

Finland has achieved stunning 

success in schools. denmark 

invests in comprehensive skills 

training as part of providing 

security as well as flexibility 

in people’s employment lives. 

norway’s taxation approach 

ensures that natural resources 

are used sustainably for the entire 

nation’s long-term wealth. 

Workforce participation 

rates are high, alongside shorter 

working hours. strong economic 

growth is combined with 

ecological sustainability and a 

comparatively high level of income 

equality and social cohesiveness. 

As nobel laureate peter Doherty 

affirms on the Northern Lights 

cover, this book demonstrates that 

there are other options open to us. 

Political Animal:  
Gore Vidal on Power
Heather Neilson

Heather Neilson, a long-

time gore Vidal scholar who 

corresponded with her subject 

for many years, examines Vidal’s 

central preoccupation with how 

power is obtained and used. 

Vidal, who occupies a 

unique position within American 

letters as a person born into a 

political family who has run for 

office several times, has been 

consistently critical of his nation’s 

political system and its leaders.

Vidal’s most complete and 

sophisticated articulation of his 

philosophy in relation to power 

appears in his historical fiction 

–  his series about American 

history, the “Narratives of 

Empire” and the novels set in 

the ancient world, Creation and 

Julian. It is on these writings 

that Neilson primarily focuses.

In each of these works, she 

argues, Vidal evokes a world in 

which deliberately propagated 

falsehood – “disinformation” – 

becomes established as truth. 

Political and religious leaders 

are a particular focus, along 

with the mass media. Neilson 

asserts that Vidal’s oeuvre has 

a shakespearean resonance in 

its persistent obsession with 

the question of what constitutes 

legitimate power and authority. 

Human Rights and 
Human Wrongs: A Life 
Confronting Racism
Colin Tatz

Colin Tatz is a world authority on 

racial conflict and abuse, a key 

figure in Aboriginal studies in 

Australia and an author of major 

works on genocide, Aboriginal 

youth suicide, and Aboriginal and 

Islander sporting achievements. 

In Human rights and Human 

Wrongs, he tells his personal 

story. Born and educated in south 

Africa, tatz worked to expose and 

oppose that nation’s centuries-old 

apartheid regime before leaving 

for what he thought would be a 

more enlightened nation, only to 

find in Australia striking parallels. 

tatz’s story, ranging from 

southern Africa to Australia, new 

Zealand, Canada and Israel, is an 

important one for those interested 

in the struggle to achieve 

social justice for minorities 

and marginalised peoples.

mr sidoti credits Professor hocking 
with capturing the intrigue of the Whitlam 
government, and peeling back the “layers 
of the onion” to reveal both the human 
story and the complexity of social and 
political reform that defined the times.

In 2015, 40 years after Whitlam’s 
dismissal, his reforms remain relevant 
in australia as well as on a global stage. 
“the debate around obamaCare in the us 
was not so dissimilar to the outcry against 
Whitlam’s universal healthcare scheme 
medibank [now medicare],” mr sidoti says.

new perspectives
Whitlam’s biography reminds Professor 
hocking that no history is ever fully settled. 
“there is always something new waiting  
to be found.”

In the 2008 biography she revealed that 
Whitlam’s grandfather (henry hugh gough 
Whitlam) was sentenced to four-and-a-half 
years’ hard labour in 1877, aged just 19. his 
crime? Forging his employer’s signature on 
cheques to provide for his mother and four 
young siblings following their father’s desertion. 
the grandfather of the man who would later 
introduce a national legal aid system was 
convicted without legal representation. 

Professor hocking believes the 
information she uncovered about his 
grandfather’s youthful criminality helps dispel 
misconceptions that Whitlam came from a 
privileged background. It also reaffirmed, in 
a highly personal way, Whitlam’s enduring 
belief in education as the gateway to equality 
of opportunity because his father, Fred, a 
brilliant student, rose to the high office of 
australia’s Crown solicitor. With his father’s 
success, as Whitlam described it, “my family 
moved from one side of the law to the other”.

Professor hocking has also written 
acclaimed biographies of lionel murphy, 
a former australian attorney-general and 
high Court Justice (appointed by the 
Whitlam government), and Frank hardy, a 
prominent australian communist and author. 

“biography is about people, bringing 
together character, plot and narrative – 
techniques that are more typical of fiction 
but for me are tied to strong academic 
research,” she says. “It is a wonderful way to 
reach a wider audience than many academic 
works might allow, with something that is still 
heavily researched and empirically based.”

Professor hocking had the opportunity 
to interview Whitlam, gaining a personal 
perspective. “he was delighted to have a 
biography that told the full story of his life 
and work, not only of his tumultuous time 
in government. It is also fair to say he was 
shocked by the new material and thought it 
was an extraordinary research effort to find 
something he didn’t know himself.” 
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Monash 
researchers 
are creating a 
brilliant drug 
that can stop 
a heart attack 
in its tracks.
Heart attacks and heart failure are one of the major 
causes of death globally. Monash scientists are 
now a step closer to creating a new drug to stop 
a heart attack and reduce the damage caused, 
without any side effects. Which, in turn, offers new 
hope for thousands of people around the world.
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