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DEliVEring 
iMpAct
Professor Ed Byrne   Vice-chancellor and President

Welcome to the first issue of MONASH magazine; an exciting 
communications initiative aimed at exhibiting the science we are 
pursuing and the knowledge we are building across the world. 

Monash University is named after an Australian engineer and soldier, 
Sir John Monash, a great mind who helped to shape Australia as a 
modern nation at the beginning of the 20th century. We are proud to be 
emulating his life’s work, contributing constructively to the future with 
knowledge that we accrue and share through research and education. 

Through this magazine we are showing, with a modicum of pride, our 
advanced global capabilities in research and education, and the ‘future-
building’ that we are undertaking with our many international partners.

In just over 50 years, Monash has become the largest university in 
Australia, with a global footprint matched by few other higher education 
institutions. Our six Australian campuses are complemented by a strong, 
and expanding, international presence and collaborations. This includes 
campuses in Malaysia and South Africa, an education and research 
centre in Italy, a joint research academy (with the Indian Institute of 
Technology Bombay) in Mumbai, India, and the Southeast University-
Monash University Joint Research Graduate School (Suzhou, China). 

You can read about our newly cemented alliance with the University of 
Warwick on page 11, a world first in how universities may operate in the future. 

Our status as a global university, of course, is based on more than a bricks-
and-mortar presence. We have had, and continue to have, a positive influence 
on people’s lives well beyond Australian shores. As early as the 1960s, when 
our university was still in its infancy, Monash researchers were pioneering areas 
as diverse as vehicle safety and human fertility, particularly in-vitro fertilisation.

More recently, our people have made important advances 
internationally in lessening the impact of diseases such as malaria and 
influenza, as well as crucial breakthroughs that have added significantly 
to the world’s understanding of stem cell science and cancer. 

This magazine is a reflection of our commitment to research that makes 
a difference. Our first issue offers a glimpse at the wonderful diversity of 
our researchers’ interests and specialties – from ancient rock art and the 
insight it offers into early human cognition, to tropical medicine; the world’s 
endangered big cats, to landmark research into the use of aspirin.

All research is a journey of discovery and I take pleasure 
in inviting you to join us on these extraordinary travels. 
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Working BEyonD thE 
“EurEkA!” MoMEnt

Monash is a university that judges 
its research not only by its academic 

excellence, but by the impact it has 
throughout the world. 

GlobalMonash is a university of brave ambition – 
it is idealism and big thinking that has led 

us to these world-changing discoveries and which will lead 
to more in the future. MONASH magazine has a simple role: 
to share the fruits of this ambition with the rest of the world.

iVf
Professors Alan Trounson and Carl Wood achieved the world's first IVF 
pregnancy in 1973. The Trounson and Wood team went on to achieve 
Australia's first (and the world's fourth) successful IVF birth in 1980. In 
fact, 12 out of the first 15 IVF babies are Monash babies. Monash research 
continues to make an impact in reproductive science as the treatment 
becomes more accessible worldwide.

road safety (seatbelts)
In 1964, work by Monash researchers 
led to the world's first laws requiring 
that seatbelts be installed in all new 
cars. This started in the states of 
Victoria and South Australia and 
soon spread overseas. Although 
seatbelts were available, not 
everyone used them; doing so 
became compulsory (again first in 
Victoria) in 1970. By 1974, the state 
had recorded a 40 per cent decrease 
in road deaths and injuries. During 
this time, many other countries adopted 
similar legislation.

influenza treatment
Influenza is sometimes dismissed as a virus that manifests itself in 
symptoms not much worse than a bad cold. In fact, it affects up to 500 
million people each year and can have fatal complications. In 1986, a team 
from our Faculty of Pharmacy and Pharmaceutical Sciences (formally the 
Victorian College of Pharmacy) designed and synthesised the anti-flu drug, 
Relenza. Relenza first became available in Australia in 1999 and is now 
used globally.

60,000Monash is Australia’s largest university, 
enrolling well over 60,000 students, including 

4200 research students, and possessing a global alumni 
network that now includes more than 250,000 graduates.

6 the university incorporates six Australian campuses; 
international campuses in Malaysia and south Africa, 

an education and research centre in prato, italy,  
a joint research academy (with the indian institute of  
technology, Bombay) in Mumbai, india, and the southeast 
university-Monash university joint research graduate  
school (suzhou, china). 

A$264mMonash received A$264 million in 
research income in 2010 (the most  

recent year for completed statistics) and offers approximately 
A$90 million a year in prizes, scholarships and awards. 

Professor Alan Trounson
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WORDS  Clarisa Collis

Portrayed in vivid, seemingly 
immortal, impressions on the damp, 
soft surface of limestone cave walls, 
the world’s best known early human art 
provides a glimpse of the thoughts and 
perspectives of our Stone Age ancestors.

deep inside the lascaux and Chauvet-
Pont-d'Arc caves of southern france, 
sublime images of animals give us the 
first insight into the intellectual sensitivity 
of humans far back in time, 36,000 years 
in the case of Chauvet Cave. The elegant 
use of perspective, shading and line in the 
paintings and engravings demonstrate 
sophistication; an innate ability to interpret 
and attach meaning to our surroundings. 

director of the lascaux and Chauvet 
caves research programs Professor Jean-
Michel Geneste considers both the science 
and humanity embodied within these 
ancient compositions: “When standing 
in front of the rock art, discovering the 
way they portrayed selected animals, 
we are in front of the images they had in 
their minds; looking into the spirituality 
of men and women long before us.”

That said, he adds there is a limit 
to how much can be interpreted, such 
as the meaning of geometric symbols 
that accompany the animals, or even 
the meaning of the animals themselves 
– because they are from a “dead 
culture”. The human link to modern 
times was long ago broken and lost.

This amplifies the significance of a 
vast rock art discovery in Arnhem land 
in northern Australia, possibly created 
many millennia before the lascaux and 

an archaeological 
dig in a remote 
area of northern 
australia is 
millimetre-
by-millimetre 
re-writing the 
history of human 
art and cognition.

rock anD soul
ancient 

artists of
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Chauvet cave art. The oldest of this art is 
not only a further example of the artistry of 
early Homo sapiens ancestors, but even 
more significant, says Professor Geneste, 
is that its human link is unbroken. This 
ancient art depicting what may be long-
extinct megafauna shows a continuous 
connection to the vibrant culture of present-
day Aboriginal Australia. This, he says, 
adds an accessible cultural and spiritual 
dimension to the art and its meanings.

The Arnhem land rock art is expected 
to rewind art history to more than 10,000 
years before the earliest known art in 
western europe. Already since the delicate 
excavations began in 2010, archaeologists 
have found one fragment of painting 
dating back 28,000 years, but they are 
still only scratching the surface – literally.

The research into the Arnhem land 
cave art was initiated by the Northern 
Territory’s Jawoyn people, for whom 
the sites continue to accommodate the 
spirits of their ancestors. for this reason 
they needed any research to be culturally 
sensitive, and so approached Monash 
University archaeologist dr Bruno david. 

It might have seemed a straightforward 
assignment; to examine the rock art 
decorating the sandstone walls and cave 
ceilings in their homeland. But the scale of 
the project is vast. The Jawoyn homeland 
covers some 50,000 square kilometres 
in which 4300 rock art sites have already 
been recorded. dr david says it has now 
become a lifelong commitment for him.

It is an involvement and exploration 
that is strictly governed by the Jawoyn’s 
notion of ‘country’ that intimately 
bonds the landscape, the people, their 
creation and ancestral spirit beings, 
and the ‘laws of the land’ established 
at the beginning of time itself.

dr david says that while on one 
hand the antiquity of the rock art is part 
of the area’s archaeological record, 
for the Jawoyn people it embodies 
the presence of their ancestors.

A 35,500-year-old tool unearthed 
beneath a spectacular frieze of paintings 
at a site known as Gabarnmang is 
another clear link to their ancestors.

But dr david says that while of great 
cultural value to the Jawoyn, the tool is 

limited from an archaeological perspective. 
for example, the artefact’s precise 
function remains unknown: “We can’t 
just use what people say today to inform 
us about the distant past,” he says. “The 
oral tradition of any culture is generally 
limited to between 300 and 400 years 
before it becomes lost in translation.”

Nonetheless, the tool represents 
a continuum in the Jawoyn's cultural 
tradition that extends back thousands of 
generations; an extraordinary perspective 
and identity for a people to possess.

dr david believes the evidence suggests 
the Jawoyn have occupied their lands since 
Aboriginal people first arrived in Australia. 
While still being researched and debated, 
the general consensus among researchers 
is that it was 50,000 to 55,000 years ago.

dr david’s team has started excavating 
four sites in the past two years, conscious 
always of the “creation and ancestral spirits” 
in whose presence they are working. And 
this cultural respect is just as carefully 
matched by meticulous millimetre-by-
millimetre excavations. One millimetre of 
sediment measures about 50 years in the 
historical profile of the soil. digging down 
just one metre transports archaeologists 
through 50,000 years. You would dig 
many metres at a western european 
site to reach that far back in time.

At Gabarnmang the researchers have so 
far excavated to a depth of 70 centimetres, 
and at this level have found evidence of 
Aboriginal occupation 48,000 years ago. 
With another 25 centimetres and many other 
parts of the cave to explore, dr david hopes 
to find fallen pieces of rock art (that have 
come off the cave walls) dating well beyond 
the current finds at 28,000 years back.

“We know there are older paintings 
in the area because ochre crayons dated 
to 50,000 years ago were discovered 
just 30 kilometres away near the 
northern border of Jawoyn country 
in the 1980s. It’s just a matter of time 
before we find the paintings,” he says.

Adding weight to his expectations is 
the existence, about 12 kilometres to the 
south of Gabarnmang, of an exposed 
sandstone slab adorned with a painting of 
a large flightless bird resembling a species 
of Australian megafauna considered to have 
been extinct for 40,000 years. The image 
of the bird, Genyornis newtoni, raises two 
history re-writing alternatives: either the last 
of the animals, often referred to as ‘thunder 
birds’, survived longer than previously 

(Top) A helicopter is 

needed to access the 

remote rock art sites 

scattered across 50,000 

square kilometres of 

Jawoyn homeland in 

northern Australia's 

Arnhem Land.

(Above L to R) An 

ancient image of a large 

flightless bird resembles 

a species thought to 

have been extinct for 

40,000 years.

Professor Jean-Michel 

Geneste meticulously 

excavates beneath a 

frieze of paintings.

A rendition of the extinct 

Tasmanian tiger provides 

a clue to the antiquity of 

the art.
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thought, or Aboriginal people painted the 
creature they were acquainted with 400 
centuries ago. A third possibility, leaving 
history unchanged, is that the painting 
shows an abstract interpretation of an emu. 

Rock art specialist Robert Gunn 
suspects Genyornis existed on Jawoyn 
land more recently than the fossil evidence 
indicates. his argument is that the degree 
of weathering appears inconsistent with 
a 40,000-year-old painting, given it has 
scant protection from a one-metre rock 
overhang. On the other hand, the painting 
has seeped into the sandstone and new 
layers of rock have developed over it, 
protecting it from the elements. So the 
evidence either way is elusive. The red ochre 
pigment used to paint the bird is a mixture 
of iron and oxygen that leaves no trace of 
the carbon needed to date the image, using 
the conventional carbon-dating method. 

To overcome the problem, researchers 
are now searching the layers of sediment 
below the painting for clues. In particular, 
they are looking for a fragment of red 
ochre matched to the painting, so they 
can date the surrounding sediment 
using optically stimulated luminescence 
(OSl). Unlike carbon dating, which is 
limited to a maximum age of about 
55,000 years, the OSl technique can 
fix dates back a million years or more. 

Apart from its potential to reveal the age 
of the fabled bird, the technique could date 
some of the Jawoyn rock art to a time long 
before europe’s Palaeolithic era; to a period 
before the beginning of the most recent 
Ice Age and a time that current knowledge 
has humans in europe still evolving into 
anatomically modern Homo sapiens.

Also, Genyornis is not alone among 

the extinct species featured in the Arnhem 
land rock art. Kangaroos and echidnas 
mingle with animals that vanished from the 
Australian mainland more recently, such as 
the Tasmanian tiger and the Tasmanian devil.

Professor Geneste says extinct species 
depicted in the lascaux and Chauvet 
caves, including woolly mammoths, 
woolly rhinoceros, cave bears, cave lions 
and aurochs (the ancestors of domestic 
cattle) similarly indicated the age of 
the sites. “extinct animals provide a 
reference point that we can relate to.”

And so for researchers like Professor 
Geneste and Mr Gunn it is art, a uniquely 
human form of expression, that becomes 
central to appreciating our early intellect.

Mr Gunn says rock art is likely to 
accompany any evidence of human 
occupation at the Jawoyn sites, even 
40,000 or more years back: “And in contrast 
to europe where the rock art is mostly 
confined to isolated periods from 10,000 
to 30,000 years ago, there is a continuous 
record of images tracking the presence 
of people across Jawoyn country.”

Mr Gunn says this consistent 
creative effort, reflected in layers of 
images superimposed on top of each 
other, will also assist in developing the 
first definitive timeline of the different 
Aboriginal art styles in Jawoyn country.

dr david says previous studies have 
barely touched upon rock art diversity 
in Jawoyn country, as demonstrated 
by the fact that current art history has 
no record of 90 per cent of the styles 
represented in the Jawoyn rock art.

Jawoyn Association cultural and 

environment manager Ray Whear says the 
trove of sites waiting to be “rediscovered” 
in remote Jawoyn country could double the 
tally of Jawoyn art styles known to the world.

After locating more than 4300 art sites 
and 40,000 paintings since 2004 with 
helicopter pilot Chris Morgan, Mr Whear 
estimates that less than half the images 
adorning Jawoyn country have been 
recorded. Another aspect of the research is 
that it is linking a new generation of Jawoyn 
people to traditional culture, which Mr Whear 
says is helping to preserve “old knowledge”.

The knowledge of this rock art and 
the stories portrayed continues to be 
passed to elders and this is again filtering 
through to young Jawoyn people. Spurred 
by the archaeological revelations, today’s 
community elders are making a point 
of sharing their knowledge with the 
Jawoyn Association’s 590 members. 

“It is the elders themselves who requested 
this research be done and who supervise 
the work. Jawoyn community members 
participate in all stages of the work with the 
archaeologists – in the field while digging and 
in the university laboratories,” dr david says. 

The earliest Jawoyn art also offers the 
rest of humankind a precious insight into 
the diversity of our early cognitive abilities, 
relationships with the natural world, and the 
belief systems that have grown from this. 

The work of these sometimes ancient, 
sometimes recent, masterful artists reveals 
to us an innate enthusiasm for observation, 
for communication, for recording our 
existence and differentiating our humanity 
from the rest of the animal world … creating 
in many ways, our sense of soul.  

“ We know there are 
older paintings in 
the area because 
ochre crayons 
dated to 50,000 
years ago were 
discovered just 30 
kilometres away 
near the northern 
border of Jawoyn 
country in the 
1980s. It’s just 
a matter of time 
before we find 
them.”

 – Dr Bruno David

Elegant images of 

animals adorning the 

Chauvet-Pont-d'Arc 

caves in southern 

France.

Dr Bruno David is leading the culturally 

sensitive research examining the rock art.
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WORDS  Lynne Blundell 

A global decline in research and 
development (R&d) funding combined 
with a pharmaceuticals marketplace 
that has never been more competitive is 
changing the conventional relationship 
between academia and industry.

Traditionally, each fed off the other; 
a reasonably straightforward payment 
for knowledge. But a new model is 
emerging that brings the skills of each 
other together, even at the lab level, 
to collaboratively problem-solve.

Community expectations of medical 
research are high, and rising, as technology 
in recent decades has delivered vastly 
improved treatments and cures. But 
the science and technology needed to 
meet these expectations and deliver the 
next generation of healthcare products 
and services is now often beyond the 
resources of any one organisation.

It was this implication for future research 
that in 2009 brought researchers from 
the Monash Institute of Pharmaceutical 
Sciences (MIPS) and the University's 
department of Chemical engineering into 
a working relationship with technicians 
from the global pharmaceutical 
company GlaxoSmithKline (GSK).

The objective was to combine 
their considerable separate strengths 
to overcome hurdles confronting 
them both in the development and 

alliance
Builds r&D CApACity
Medicine’s continual progression from empirical  
remedies to precisely targeted treatments at  
the molecular level is making the science and  
its delivery more complex and expensive.  
The resources are stretching far beyond  
the capacity of any single organisation.

delivery of new pharmaceuticals.
The partnership was formalised in 

2010 with the establishment of a $3 million 
technical collaboration, jointly funded by 
GSK and the victorian State Government 
through its Science Agenda Investment 
fund. Announced during the AusBiotech 
Conference in Melbourne, the collaborative 
seed funding was described as a strategic 
investment in new employment opportunities, 
and victoria’s knowledge and skills base.

dr david Morton, associate professor 
at MIPS, says the partnership has clearly 
benefited both parties as well as a growing 
number of current and potential stakeholders. 
for GSK it has provided much-needed R&d 
capacity at a time when research funding is 
under pressure in the global pharmaceutical 
industry; while Monash has been able to 
put its considerable research skills to use 
directly in industry and giving students 
invaluable industry-based experience.

“This collaboration is a terrific link 
for us,” says dr Morton. “To begin with 
we invested a lot of time talking to GSK 
people in Melbourne about its needs. The 
company was facing a difficult environment. 
Over the past 10 years restructuring in the 
pharmaceutical industry has led to significant 
job cuts, so we knew we had to sit down 
together to find a better way of working.”

“Pharmaceutical companies have 
been looking for more efficient ways 
of working,” dr Morton explains.

Many patents from previously 
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alliance
Builds r&D CApACity

Announced during the AusBiotech Conference 
in Melbourne, the collaborative seed funding 
was described as a strategic investment in 
new employment opportunities, and Victoria’s 
knowledge and skills base.

Dr David Morton
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developed drug products have been 
expiring, allowing drugs to be picked up 
by generic manufacturers. Without the 
need to invest in R&d, these companies 
can sell the drugs at much lower prices.

“And it is much harder to create 
and innovate new compounds now. An 
alternative approach for innovation is to 
improve the dosage form of the medicine, 
so it is more effectively, efficiently and 
safely delivered, more convenient 
for the patient and manufactured in 
a more cost-effective manner.”

GSK’s Boronia manufacturing plant 
makes a range of respiratory products, 
mostly for export. The plant focuses on 
two technologies – dry powder inhalers 
(dPI) and blow-fill-seal (BfS) products 
such as ventolin Nebules and ventolin 
Rotacaps – and also produces the influenza 
drug Relenza on license from Biota.

Philip leslie, site technical lead GSK 
Australia, says that four years ago when 
GSK’s Boronia business was under threat 
from rising costs and the strong Australian 
dollar, the leadership team came up with a 
strategy for surviving: grow the business, 
lower costs and find the best people.

“It was imperative to lower our cost 
per pack so we employed operational 
excellence techniques to increase 
productivity and remove waste,” he says. 

“We also actively searched for new 
markets for our existing products and 
engaged R&d to develop new products 
locally. As we reduced our costs our 
volumes increased. due to this and our 
marketing efforts the increased volumes 
saw a tipping point being reached 
and this further reduced our costs. As 
a result the site turned a corner.”

The company made the decision to 
concentrate on its strengths at Boronia 
in dPI and aseptic (BfS) processing. 
BfS technology, which is an advanced 
antiseptic process, produces a range of 
container sizes suitable for the delivery 
of unpreserved, sterile products.

But there still remained the 
question of "the best people".

“We had many technical challenges 
and we needed to build a pipeline of 
talent for the business. This was where 
the collaboration with Monash provided 
an ideal solution,” says Mr leslie.

In turn, MIPS had the opportunity to 
apply its research expertise to developing 
new products and delivery methods 
as well as getting exposure to GSK's 

through Second life, Pharmatopia gives 
students the opportunity to complete activities 
in a virtual research and development 
laboratory. GSK has adopted this worldwide 
to improve staff learning outcomes.

“This partnership works on so many 
levels,” says dr Morton. “We get access to 
real problems, and GSK can access the 
world leading scientists and engineers at 
Monash. We believe the collaborative model 
is very unusual, and its success is due to 
the unique group of people around us. Its 
about bringing together the best people. 
And most importantly it is about learning.

“Ideas are easy, but real innovation 
is hard work. Innovation is about the 
best people creating processes to select 
and bring those ideas to fruition.”

GSK recently announced it would 
invest A$60 million to expand its Boronia 
manufacturing site, allowing it to potentially 
double its current BfS manufacturing 
capacity and create 58 new jobs by 2017.

The investment will also facilitate the 
creation of a pilot-scale industrialisation 
facility for the development of new products. 
The latest news is that GSK will build on the 
initial State Government Science Agenda 
Investment fund contribution and support 
the collaboration for a further three years.  

“This is fantastic news for all those 
involved, and will allow us to deliver 
further innovations in terms of products 
and learning,” dr Morton says. “Above all, 
we want an exciting future for Australian 
pharmaceutical manufacturing.”    

operational excellence and to provide 
students with industry placements and 
invaluable new learning opportunities.

In situ student projects have included 
research into energy efficiency, renewable 
energy, granulation and dry powder 
process optimisation, and improvement 
to powder blending methods.

“The funding has allowed us to create 
jobs through the Monash centre with 
an emphasis on people who can work 
across the collaboration,” says dr Morton. 
“We’ve also brought in post-doctoral  and 
research staff, from different faculties 
when we’ve needed specialists.”

In addition to working on improving 
GSK’s existing processes the 
collaboration set up two new areas – 
one developing sterile liquids for BfS 
products and the other developing liquid 
formulations for respiratory inhalers.

“We used Monash science to understand 
and improve the formulations and to 
support the development of more robust 
production methods. We then developed a 
parallel team to work on dry powder inhalers 
to support the other side of Boronia’s 
specialisation,” explains dr Morton.

“In addition, we’ve now got hundreds 
of students accessing the project, with 
opportunities to go to GSK on placements, 
visiting the plant for tours and having 
GSK experts as visiting lecturers”.

GSK has also taken on Monash 
University’s new interactive virtual learning 
product, Pharmatopia. Available online 
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“ Ideas are easy, 
but real innovation 
is hard work. 
Innovation is 
about the best 
people creating 
processes to 
select and bring 
those ideas to 
fruition.”

 – Dr David Morton

Dr David Morton, Dr Louise Ho  

and Ken Margo of the Monash 

Institute of Pharmaceutical Sciences 

are bridging the gap between 

academia and industry.
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WORDS  Melissa Sweet

In early 2009, Professor ed Byrne was 
winding up a senior job with University 
College london, preparing to return 
to Australia for a new role as vice-
Chancellor of Monash University.

But first he made a trip to the University 
of Warwick, set in a picturesque part of 
the West Midlands. he had long been 
inspired by the University’s history, and 
how it had worked hard to become one 
of the UK’s top universities. It was, he 
thought, an ideal partner for his vision of 
Monash University as a global institution.

Both institutions were known for being 
ambitious, innovative, entrepreneurial, 
and for forging effective partnerships 
with industry. And they already had an 
established working relationship.

At that first meeting with the University 
of Warwick’s vice-Chancellor, Professor 
Nigel Thrift, it became clear they were of 
like mind, notwithstanding their different 
academic backgrounds – Professor 
Byrne is a neuroscientist and Professor 
Thrift is a human geographer.

“Nigel is one of the most dynamic 
university leaders I’ve met,” says Professor 
Byrne. “he’s been thinking widely and 
deeply about where universities are going. 
We had a common belief that change 
was happening in the sector, in a way 
we hadn’t seen in several generations, 
in response to globalisation.”

Those discussions led to two 

years of collaborative planning and the 
launch recently of a unique partnership, 
which is being seen as an example 
of what will come in the development 
of global university networks.

The partnership is in response to a 
growing demand for universities to produce 
graduates with a global perspective 
and to undertake research addressing 
international problems that have proved 
too big for any single institution to tackle.

As part of the agreement, a joint 
Pro vice-Chancellor will be appointed 
to drive the initiative. There will be joint 
appointments, research programs, 
and online educational innovations.

The first building blocks of the 
partnership include the creation of at least 
10 new joint senior academic posts, as 
well as 10 new posts in each institution, 
and new joint Phds and dual masters 
programs in areas of strategic importance.

Both universities have committed 
to the idea that 'every student is an 
international student', and will incorporate 
this philosophy in having 'virtual mobility' 
between the two institutions through 
interdisciplinary modules and online learning. 

With campuses and facilities in 
Australia, the UK, Italy, Malaysia, 
South Africa, India and China, the 
partnership will also offer staff and 
students unprecedented opportunities 
to learn and teach across the world.

further components of the partnership 
are to be announced over the next 

year, and Professor Byrne expects the 
alliance will eventually expand to include 
a like-minded partner from the US.

“We’re confident that this will be attractive 
to industry co-investment – or ‘third-stream 
funding’ as it’s known in the UK,” he says. 

“Both universities are now in a position 
to offer industry something entirely new: 
access to the ideas, knowledge and 
resources of two institutions spanning 
both hemispheres. Major industry is 
often global now in its organisation, 
and is looking for a global footprint in 
education and research partnerships.”

Professor Thrift, who describes himself 
as “an internationalist”, says he expects the 
partnership will be the first of such “necklaces 
of institutions hung around the world”.

he has been delighted by the 
reaction to the announcement. “It’s one 
of those things that because you’re 
doing things no one has ever quite 
done before, you start asking questions 
that no one has ever asked before.”

Professor Thrift is confident that the 
similar cultures of the universities will help 
ensure the partnership’s success. “Both 
universities are children of the sixties who 
have had to do it pretty much for themselves 
without the benefit of large endowments 
or similar forms of largesse,” he says.

Professor Byrne, meanwhile, expects 
the long-term impact will be profound. his 
prediction? Within a decade, both Monash 
and Warwick will be ranked among the 
world’s top 50 universities. 

VisionAries unVeil 
their gloBAl uniVersity

“ Both universities 
are now in a 
position to 
offer industry 
something entirely 
new: access 
to the ideas, 
knowledge and 
resources of 
two institutions 
spanning both 
hemispheres."

 – Professor Ed Byrne

IllUSTRATION: JUSTIN GARNSWORThY
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A tiny microbe employed as a living 
‘guided missile’ has raised hopes for 
halting in its tracks one of the world’s most 
debilitating pandemics – the dengue virus.

Over the past two years an international 
scientific team led by Monash University’s 
Professor Scott O’Neill has achieved a 
series of remarkable breakthroughs in 
the war on the dengue virus, a mosquito-
borne scourge that infects 50 to 100 
million people a year and threatens the 
health of 2.5 billion citizens of the tropics.

The microbial ‘missile’ is a bacterium 
that, in effect, intercepts the virus between 
its transmission from mosquito to human. 
Researchers say the breakthrough 
may have opened up a fresh avenue 
for the control of other insect-borne 
diseases including malaria, which 
claims around two million lives a year.

Without an effective control, the 
impact of these diseases is likely to 
only get worse as many parts of the 
world get warmer and wetter. The 
World Health Organization (WHO) has 
already warned that the emergence 
of giant tropical megacities with huge 
populations, combined with inadequate 

sanitation and water management 
have provided the perfect breeding 
ground and opportunity for bloodthirsty 
female Aedes aegypti mosquitoes to 
spread their deadly cargo of viruses and 
parasites at ever-increasing rates.

There are four strains of dengue virus, 
and their incidence has risen dramatically in 
recent decades making it the world’s most 
prevalent mosquito-borne viral infection. In 
its extreme form it produces the condition 
dengue haemorrhagic fever (DHF), in which 
patients literally leak blood and can die. DHF 
epidemics first appeared in the Philippines 
and Thailand in the 1950s and are now 
regularly seen in about 40 countries. Dengue 
virus has become endemic in more than 
100 countries, with explosive outbreaks 
occurring in new areas every year as 
insecticides fail to check the carriers.

The WHO attributes the spread of 
dengue to the expanding geographical 
distribution of the four dengue viruses and 
their main mosquito vectors, the most 
important of which is the predominantly 
urban pest Aedes aegypti. Poor household 
water storage, open drains and inadequate 
waste disposal are key factors in the 
spread of the mosquitoes – while modern 
air travel helps disseminate the virus 

A biological development by Monash researchers 
is helping the fight against one of the world’s 
most prevalent deadly infectious diseases.

from one city to another, as infected 
travellers pass it on to local mosquitoes. 
Of even greater concern is the potential 
exposure of hundreds of millions more 
people as climate change enlarges the 
mosquitoes’ range around the world.

Against this background, international 
teams of scientists have been labouring 
with rising urgency to find fresh 
approaches to controlling a pandemic 
disease for which there is, at present, 
neither vaccine nor anti-viral treatment. 
In the end it comes down to either 
controlling the mosquitoes better or 
impairing their ability to spread disease.

From their results to date, a consortium 
of more than 60 researchers worldwide, 
led by the Monash team, are hopeful they 
may have cracked the latter challenge.

In 2009 members of the consortium 
reported finding that a common 
bacterium called Wolbachia had the 
effect of blocking the transmission of 
dengue virus from mosquito to human.

Wolbachia is rather an enigmatic 
organism that is thought to infect the cells of 
around 60 per cent of the insect species on 
Earth. It has a range of effects on its host, 
some beneficial and some negative. What 
was needed was a strain that could block 

Microbial

brings down a killer
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The dengue virus infects  

50 to 100 million people 

a year and threatens 

the health of  2.5 billion 

citizens of the tropics.
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Dengue reach
dengue fever is spread by mosquitoes and is caused by one of four different, but related, 

viruses. It is spread by the bite of mosquitoes, most commonly the mosquito Aedes 

aegypti, which is found in tropic and subtropic regions. This includes parts of:

IndonesIan arChIpelago InTo norTh-easTern ausTralIa

souTh and CenTral amerICa

souTheasT asIa

sub-saharan afrICa

parTs of The CarIbbean

dengue fever, although uncomfortable (fatigue, headache, joint and muscle pain, 

nausea), is not deadly. dengue haemorrhagic fever, a separate disease caused by the 

same type of virus, has with much more severe, and potentially fatal, symptoms.

the virus – but not cause such a strong 
detrimental effect that its spread through 
the mosquito population would be impaired.

Professor O’Neill and his colleagues 
have been working with just such a 
strain of Wolbachia known as wMel, 
which occurs naturally in fruit flies, and 
is of low virulence when transferred 
to mosquitoes. Initial trials on caged 
‘mozzies’ in the laboratory showed it would 
spread rapidly and effectively from mother 
to offspring, infecting many different 
parts of the insect including salivary 
glands and ovaries. This, in particular, 
means Wolbachia could be transmitted 
to future generations of mosquitoes in 
their eggs without risk of being passed 
to any other insect, animal or human.

The researchers fed their Wolbachia-
infected mosquitoes a blood meal laced with 
dengue virus – and counted the viruses. 
They found that levels of dengue virus 
carried by the mosquitoes infected by wMel 
Wolbachia dropped by an astonishing 1500 
to 2600-fold, compared to mosquitoes not 
infected with the bacterium. In fact, 87 per 
cent of the infected mosquitoes were found 
soon after to be free of the dengue virus.

By comparison, in the mosquitoes 
not infected with this bacterial blocking 
agent the team found dengue in the 
saliva of 80 per cent. The virus was 
found in only four per cent of the 
Wolbachia-infected mosquitoes – and 
these proved to be individuals that had 
somehow escaped infection. In the 
lab at least, the deadly dengue was 
completely blocked by the bacterium.

The unanswered question is ‘how’. 
Professor O’Neill believes the bacterium 
may prime the mosquito’s immune 
system and compete with the virus for key 
intracellular molecules. He says the eventual 

answer may open up fresh avenues of 
research into ways to block viruses generally.

In its report on the development, 
the scientific journal Nature recounted: 
“Many studies would stop there. But 
the investigators took the astonishing 
next step of attempting a release of 
Wolbachia-infected mosquitoes into the 
wild, and, even more astonishingly, they 
did it in their own backyard, Queensland, 
Australia.” This region has a recurring 
dengue problem, and was seen as an 
ideal location for an initial test release.

The Queensland trials began after 
extensive public consultation, which resulted 
in strong community support among the 
1300 households of Yorkeys Knob and 
Gordonvale, outlying suburbs of cairns. 
During the early weeks of 2011, the team 
released some 300,000 adult male and 
female mosquitoes at numerous locations 
in these suburban areas. The mosquitoes 
and their offspring were monitored in an 
elaborate trapping program, which revealed 
that Wolbachia had successfully invaded 
the local mosquito populations at these 
two locations until nearly every mosquito 
carried the dengue-blocking Wolbachia.

Nature hailed the success of the 
trial: “These studies mark the first time 
that a deliberate Wolbachia-mediated 
population-replacement strategy has 
been attempted in nature, and herald the 
beginning of a new era in the control of 
mosquito-borne diseases,” it wrote.

Further trials will be conducted in cairns 
in the 2012-13 wet season (December–
February) using an even more protective 
strain of Wolbachia, as the team seeks 
the ideal balance between preventing 
dengue transmission and preserving 
the fitness of female mosquitoes so 
they can spread the control agent.

To answer the all-important question 
of whether infecting mosquitoes with 
Wolbachia will cut dengue rates in humans, 
major new field trials are planned for cities 
in Vietnam, Brazil and Indonesia, where 
major dengue outbreaks are common. 
“We’re in the final stages of obtaining 
government regulatory approval to run 
a trial in central Vietnam, and we also 
hope to begin work shortly in Yogyakarta, 
Indonesia,” Professor O’Neill says. “We’re 
also gearing up for future work in Rio 
de janeiro, contingent on government 
approval and community support.”

He estimates it will take around 
three years to determine whether the 
use of Wolbachia-infected mosquitoes 
can significantly suppress the rate of 
dengue fever infections in humans.

“So far we’ve demonstrated that we 
can transfer Wolbachia from the fruit fly 
into the Aedes aegypti mosquito,” he says. 
“We have also demonstrated that when 
Wolbachia is present in the mosquito it 
reduces the ability of the mosquito to 
support and transmit dengue viruses, 
and it can be deployed into field settings. 
We have also shown that Wolbachia 
infections in mosquitoes reduce the 
ability of mosquitoes to transmit other 
human pathogens that cause malaria, 
chikungunya and yellow fever.”

Late in 2011, the research received 
welcome encouragement in the form of a 
$6 million grant from the Australian Federal 
Government. “This grant will allow the 
development of new Wolbachia-A. aegypti 
strain combinations, new knowledge 
regarding Wolbachia spread after release, 
optimal release methods and a better 
understanding of the likely effects in terms 
of preventing human disease,” Professor 
O’Neill explains. 

“ so far we’ve 
demonstrated that 
we can transfer 
wolbachia from 
the fruit fly 
into the aedes 
aegypti mosquito. 
we have also 
demonstrated that 
when wolbachia 
is present in 
the mosquito it 
reduces the ability 
of the mosquito 
to support and 
transmit dengue 
viruses and it can 
be deployed into 
field settings. We 
have also shown 
that wolbachia 
infections in 
mosquitoes 
reduce the ability 
of mosquitoes 
to transmit 
other human 
pathogens that 
cause malaria, 
chikungunya and 
yellow fever.”

 – professor scott  o’neill
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WORDS  Catherine Norwood

Providing husbands for daughters, 
getting people out of prison, curing 
alcoholism, or even preventing a person from 
being gay. These are examples of requests, 
not to a deity, but to parliamentarians.

Such requests can be as long as they 
are eclectic. And in these days of social 
media, accelerating from email through to 
facebook and Twitter, constituents expect 
a response almost immediately, says social 
researcher Professor Colleen lewis.

As head of Social Science at Monash 
University’s Johannesburg campus in 
South Africa, Professor lewis is part of an 
international team investigating the education 
and training of federal Members of Parliament 
(MPs) in 10 countries: Australia, Canada, Chile, 
ethiopia, Indonesia, Romania, South Africa, 
the UK, Uruguay and vietnam. The research 
is funded through the Australian Research 
Council, in conjunction with the Australian 
Agency for International development 
(AusAId) and the Inter-Parliamentary Union. 
findings are expected to be relevant to various 
systems of government around the world.

during the past two years more than 
100 interviews and surveys have been 
undertaken with MPs in the 10 participating 
countries. Professor lewis says the 
findings leave her genuinely concerned 
that the role of a parliamentarian, in 
its current form, is overwhelming for 
many MPs, particularly backbenchers 
who have only limited support staff.

The unrealistic expectations of 
constituents and growing time pressures 
are chief among her concerns, especially 
as there is no real job description 
for parliamentarians, or clearly 
articulated performance indicators.

“Re-election is not really a performance 
indicator because there are so many 
things that can alter voting behaviour 
that a parliamentarian can do little about. 

There is no formal agreement between a 
parliamentarian and his or her employer – 
the voters – about what is expected. There 
is also no general agreement about what 
the role of an MP is among parliamentarians 
themselves,” Professor lewis says.

The Samara Reports – Canadian research 
based on exit interviews with parliamentarians 
– identified diverse views, and ongoing 
uncertainty about their role. for example, 
some believed it was their job to represent 
their constituents, others to follow the line 
set by their political party or the interests of a 
specific ethnic group to which they belong. 
Some MPs saw their role as helping to frame 
policy and laws in the interests of the nation as 
a whole while others “follow their conscience”.

Along with the lack of a job description, 
many Canadian MPs in the Samara research 
and Australian parliamentarians in the 
ARC study reported they did not really 
understand the requirements of the job 
before being elected – particularly those 
elected unexpectedly after volunteering to 
be a ‘name on the ballot’ for their political 
party. Perhaps what is needed, she suggests, 
is some independent ‘pre-parliamentary’ 
counselling or education so that candidates 
for election might better understand what 
they are potentially letting themselves in for. It 
is a subject she hopes to investigate further. 

What the role does involve ranges from 
the minutiae of running a local electoral 
office, which is effectively a small business in 
its own right, to the making of governments 
and even, although rare, the dissolution 
of a government, to force an election.

The demands on a parliamentarian’s 
time are enormous says Professor lewis, 
and have been exacerbated by three factors: 
the growth of local electoral or constituency 
work, the rise of technology and what she 
sees as an increasingly vexatious relationship 
between politicians and the media.

Parliamentarians from many countries 
have reported an increase in requests for 

representation from local constituents. 
figures documented by the hansard 
Society in the UK are reflected in many 
other nations, Professor lewis says. The 
hansard Society reports the average 
working week for a British MP increased 
from 62 hours in 1982 to 71 hours by 2005. 
There is every reason to believe that it has 
increased yet again in the past seven years.

Technology was identified as imposing 
new demands on a parliamentarian’s time, 
particularly email, making MPs accessible 
to constituents 24 hours a day, seven days 
a week. In September 2010 one newly 
elected UK MP tallied 22,000 emails in her 
first six months in the role – more than 3600 
emails a month to deal with in addition to 
the many other demands of her position.

Professor lewis is also critical of the 
media’s pursuit of politicians in the name 
of entertainment, a point reinforced in the 
hearings of the leveson Inquiry into the 
culture, practice and ethics of the press in the 
UK. She says there has been a clear change 
of emphasis in many media circles from 
providing information and acting as a check 
on public activities, to that of entertaining and 
titillating audiences. “If that involves crawling 
all over the private life of a politician then as 
far as many in the media are concerned, 
it’s fair game,” Professor lewis says.

In Australia, former federal parliamentarian 
and cabinet minster lindsay Tanner has 
branded the current relationship between 
the media and politicians as a “carnival 
sideshow”, saying that the more inane 
the media’s coverage of politics becomes 
the more inane politicians’ responses 
must become in order to get coverage – 
which they need in seeking re-election. 

The result, says Professor lewis, 
is that MPs are forced to respond to 
these media stories for days and weeks 
at a time, rather than attending to their 
constituents, or getting on with the business 
of government. It also leaves a dwindling 
amount of time for parliamentarians to 
learn about the many complex issues on 
which they are expected to vote, such 
as the likely impacts of the finer details in 
carbon tax or climate change legislation. 

“Given the growing demands of 
constituents, access 24/7 through new 
technologies and ceaseless scrutiny of a 
parliamentarian’s activities, including his or 
her (not-so) private life, I think it’s becoming 
impossible for one person to satisfy the 
requirements of the job,” Professor lewis 
says. 

deMoCrACy’s Missing joB desCriptions

People elected 
to parliament are 
ordinary citizens 
from all walks 
of life. How well 
equipped are they 
for this role?

“ Re-election 
is not really a 
performance 
indicator because 
there are so 
many things that 
can alter voting 
behaviour that a 
parliamentarian 
can do little 
about. There is no 
formal agreement 
between a 
parliamentarian 
and his or 
her employer 
– the voters – 
about what is 
expected. There 
is also no general 
agreement about 
what the role of 
an MP is among 
parliamentarians 
themselves.” 

– Professor Colleen Lewis
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to be, there is a simple message in the work: 
the forces driving the subduction of the 
Nazca Plate built up over tens of millions of 
years until a critical point was reached and 
the force was released in a comparatively 
rapid series of events that pushed the Andes 
higher in stages, with the Bolivian orocline 
an imperfection that proved the model.

In effect, dr Capitanio's research team 
has applied the laws of physics to create a 
model of how the Andes might have been 
created, complete with the time lag between 
the forces that started the mountains rising. 
The researchers were then able to show 
that the model matches the geology.

Though he studied geology dr 
Capitanio says for this three-dimensional 
model work he ignored the geology.

“The model and the real geology are 
completely independent and yet they 
match. This is the novelty of the approach. 
It is the approach of the physicist to 
start with the balance of forces and 
then see how the model evolves.”

In terms of practical application dr 
Capitanio says the model takes the 
understanding of major earth movements 
to a higher level. “The conventional 
approach describes what has happened 
so far … how many earthquakes occurred, 
what was the force released, and how 
much was the motion of the plates. 
But, we cannot tell where it is going.

“Now, with this model, we have 
shown that everything matches because 
our knowledge of the deformation is 
matched by the model. We can’t measure 
forces, but we can measure motions and 
deformations, so, we can make inferences 
about the trend of forces over time.”

And it is this that brings the potential for 
earthquake prediction that little bit closer to 
a future reality.   

creation of a three-dimensional numerical 
subduction model that ‘explored’ what 
happened to the slow-moving Nazca Plate 
at the trench where it started to thrust 
under South America. The model, which 
incorporated variations in the thickness 
of the plate, arising from its age at the 
trench, produced a cordilleran morphology 
(mountain range shape) consistent 
with what we see in South America.

“The model predicted the behaviour of 
tectonic plates, and when applied to actual 
data tracing the Andes back 60 million years, 
there was a match,” says dr Capitanio.

It means that for the first time researchers 
now appear to have a reliable computer model 
for predicting mountain-building forces, and 
these are the primary cause of earthquakes.

dr Capitanio, in collaboration with 
researchers at the University Roma 
Tre, UPC Barcelona Tech and the 
University of California-San diego, is 
now applying the model to other tectonic 
plate subduction zones, starting with 
India and its role in creating the highest 
mountains of all, the himalayas.

“It is going too far to say that we can 
accurately forecast the time of a particular 
event, though in geological time which is 
measured in millions of years we are able 
to say which areas of the earth’s crust are 
susceptible to earthquakes, and broadly 
when they might occur,” dr Capitanio says.

“But what we do have is a greater 
understanding of the forces driving tectonic 
plates which will help predict shifts in 
those plates and the consequences – the 
formation of mountain ranges, the opening 
and closing of oceans, and earthquakes.”

The research by dr Capitanio and his 
collaborators was published as a letter 
in the december 2011 issue of Nature.

Technical as such a scientific report has 

a noVel inVestigation into an 
unexPlained 80-million-year time laPse in 
the geoPhysical Process that created 
the andes mountains may haVe brought 
science a steP closer to one day being 
able to Predict earthquakes.

WORDS  Tim Treadgold

Being able to predict an earthquake has 
long been a dream for the geosciences, 
but an Australian research team may 
have brought the world a small step 
closer to achieving this capability.

Key to this recent development is a 
greater understanding of the immense 
forces that created the Andes mountain 
chain of South America, and the emergence 
of a potential explanation for a mysterious 
time gap in that mountain-building process.

Until now, geologists have had 
a reasonable grasp of the role 
played by movement in the tectonic 
plates into which the earth’s upper 
layer, or crust, is segmented.

The Andes are a textbook example of 
an oceanic plate (called the Nazca Plate) 
driving under the South American continent; 
a ‘subduction’ movement invisible to the 
naked eye, but so powerful that it created 
the 7000-kilometre mountain chain – 
complete with its unusual bulge in the middle 
known as the Bolivian orocline (a distinct 
bend or deformation in a mountain range).

But, if plate tectonics are so easy to 
understand then why did the subduction 
process of the Nazca Plate start some 125 
million years ago, but the Andes themselves 
only start to form around 45 million years ago?

“That time lapse of up to 80 million years 
has never been satisfactorily explained,” says 
dr fabio Capitanio, research fellow in the 
school of Geosciences at Monash University.

“A smaller time gap of, say, 10 million 
years would be easier to explain, but 
the very large lag required a fresh way 
of thinking, which is what we have been 
doing by using physics rather than 
geology to provide an explanation.”

That thinking led dr Capitanio to the 

“ The model and 
the real geology 
are completely 
independent and 
yet they match. 
This is the novelty 
of the approach. 
It is the approach 
of the physicist 
to start with the 
balance of forces 
and then see 
how the model 
evolves.”

 – Dr Fabio Capitanio
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WORDS  Mandy Thoo

Test tube cubs have emerged as 
a new hope to halt the slide towards 
extinction of the snow leopard, Bengal 
tiger and other endangered big cats 
driven from their natural habitats.

By converting cells taken from the 
adult animal into embryonic stem-like 
cells and freezing them, scientists may 
have dramatically increased the chances 
of saving animals whose numbers 
have declined critically in the wild.

Tigers, leopards and other big cats 
have dwindled alarmingly worldwide in 
recent decades due to loss of habitat, 

scientists haVe created 
embryonic stem-like cells 

from adult snow leoPards, 
bringing new hoPe for the 

surViVal of endangered 
big cats.

declining prey and illegal hunting. The 
solitary and secretive nature of cats 
makes conservation an uphill battle, but 
scientists from the Monash Institute of 
Medical Research and the University of 
queensland in Australia, have developed 
a simple, painless solution that may lead 
to ‘test tube cubs’, allowing conservation 
efforts to be performed without disrupting 
the wild cats in their natural habitats.

Registered in the ‘Red list of threatened 
species’, there are an estimated 3500 
to 7000 snow leopards left in the world. 
living in the mountain ranges of central 
Asia, they are suffering from infertility 
and declining genetic diversity caused 

test 
tube 
cubs in 
catfight
for life



19Monash university    JUNe 2012 ConserVAtion

taking a small piece of ear tissue.”
This method also allows researchers 

to harvest the most desirable traits for 
ensuring the preservation of the cat species: 
“If you know which is the best breeder 
or best hunter among the cats and you 
obtain their cells, you can be confident that 
their offspring will carry those qualities.”

The genetic materials can also be 
cryopreserved for gene banking, which 
benefits the leopards by preserving 
a much larger range of material and 
so preserving genetic diversity.

Mr verma believes that this 
freezing of stem cells may well help 
the snow leopard avert extinction.

“even if we happen to lose all the living 
snow leopards, we can obtain fertilised eggs 
from a non-endangered species, such as 
the African lion, by fusing the cells at the 
second stage of development to form a 
tetraploid, resulting in an embryo with four 
sets of chromosomes. The cells from the 
lioness will form extra-embryonic tissues, 
such as the umbilical cord and the placenta.”

“This means the fused embryo will 
never result in a fetus, until we add stem 
cells to the empty space in the egg, as 
already shown in mice. So, once we inject 
the iPS cells or embryonic stem cells of a 
snow leopard into the embryo, they should 
form a complete, or pure, snow leopard.”

Mr verma notes that pluripotent 
stem cells have the potential to be 
used in various medical fields, including 
regenerative medicine, drug development, 
and assisted reproductive technologies.

While iPS cells have been derived from 
other animals, such as mice, monkeys, dogs, 
sheep, horses, pigs and cattle, this is the 
first time that scientists have carried out the 
experiment for a member of the cat family.

having spent his childhood in India, Mr 
verma has long been passionate about 
tigers and his love for these cats has 
been a continued source of inspiration. 
“My trip to the tiger reserve in India in 
2009 was disheartening as their numbers 
were declining at a really fast rate. That 
motivated me to use my knowledge in stem 
cell technology to save these tigers.”

following their success with creating iPS 
cells from ear cells for snow leopards, the 
Monash and University of queensland team 
is now attempting to create iPS cells for other 
cat species, including the Bengal tiger, jaguars 
and servals – medium sized African cats. for 
the world’s vanishing feline predators, the 
future suddenly looks a little brighter. 

pluripotent stem cells, with the potential 
to develop into normal sperm and eggs – 
as demonstrated already in mice – show 
tremendous potential for conserving rare 
and endangered animals in the future.”

however, Mr verma says these cells still 
have to be sourced from embryos, which 
brings everyone back to the original problem; 
eggs from these large cats are scarce.

So instead of trying to obtain pluripotent 
stem cells from the embryos of living animals, 
the scientists have used a technique that 
manipulates adult cells to behave like 
stem cells, creating what are known as 
induced pluripotent stem (iPS) cells.

Using ear cells from a snow leopard 
at Mogo zoo in New South Wales, 
Australia, the researchers reversed the 
cells’ biological clock, turning them 
back to their ‘early embryonic stage’.

To ‘persuade’ the ear cells to forget their 
mature identity, the scientists inserted five 
stem cell genes into a virus and used it as 
a delivery ‘vehicle’. Once the snow leopard 
ear cell was infected with the virus, the 
stem cell genes travelled into the ear cells.

“These inserted stem cell genes 
go in and in a way fool the ear cells, 
saying ‘look at us – you’re not ear cells, 
you’re one of us',” Mr verma explains.

The snow leopard skin cells 
respond accordingly and start to revert. 
They then start to make cell colonies, 
as embryonic stem cells do.

“The resulting iPS cells have the same 
properties as cells that you’d find as embryonic 
stem cells from a fertilised egg, and so can be 
developed into any cell type in the laboratory 
– including sexual reproductive cells.”

Compared with other conservation 
methods for big cats, such as reproductive 
cloning, or captive breeding, creating iPS 
cells is a more effective way to enhance 
their prospects of survival, he explains: 
“Before the technique of producing iPS 
cells was pioneered, we’d have to derive the 
non-induced pluripotent stem cells directly 
from embryos, which are destroyed in the 
process. This raises ethical concerns.”

The new technique, besides 
eliminating the need for eggs, is a non-
invasive, painless way to ultimately 
boost the numbers of the large cats.

“We don’t have to perform invasive 
procedures to collect sperm and eggs, 
which can cause permanent impairment 
of their reproductive organs and cycles. 
All we need is an ear cell, which we 
can obtain by darting the animal and 

by inbreeding, geographic isolation 
and a decreasing population.

While reproductive cloning and Ivf 
have long been considered as possible 
rescue methods, there has been a shortage 
of expertise and low success rates. But 
the biggest barrier is that gametes must 
be obtained from wild snow leopards, a 
process which is both difficult and risky.

“In most endangered cats the availability 
of egg and sperm is rare and inaccessible 
and their sensitive nature, old age and 
inbreeding depression makes it difficult for 
them to breed, both in captivity and natural 
conditions,” explains Rajneesh verma, a 
Phd researcher at Monash University. “But 

“ In most 
endangered cats 
the availability of 
egg and sperm 
is rare and 
inaccessible and 
their sensitive 
nature, old age 
and inbreeding 
depression makes 
it difficult for them 
to breed, both 
in captivity and 
natural conditions.”

 – Rajneesh Verma
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words  Catherine Norwood

The smell of meat pies mingles with that 
of liniment and freshly cut grass. Players 
take to the field, nervously anticipating the 
whistle that starts play. The scene plays 
out at thousands of community sports 
grounds across Australia each weekend 
as people (mostly men) from all walks of 
life congregate to contest their favourite 
football game; be it rugby union, rugby 
league, soccer or Australian Rules Football.

Clear
heads
needed

they get knocked down,  
and they get up again. But 
amateur players in contact 
sports could do well to  
learn when to stay down.

on ConCussion in sport
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High profile cases of concussion-related sports 
injuries have highlighted the potential consequences 
of unseen damage and resulted in improved 
management practices in professional contact 
sports. The potential for legal action by players in 
both the Us and Australia related to the management 
of head injuries is a major driver behind improved 
injury management and heightened awareness of the 
potential dangers that are expected to flow through 
from professional to community sport. some recent 
high-profile cases include:

rugby Union
Australian wallabies player Elton Flatley retired prematurely on 

medical advice in 2006, aged 28, suffering continued blurred vision 

attributed to concussion-related injuries. A national and state 

representative player for a decade, he is reported to have suffered 

seven concussions in the two years prior to his retirement. 

rugby League
shaun Valentine (North Queensland Cowboys) was cut from 

his team in the National rugby League after the 2002 season, 

aged 26, on medical grounds after seven severe concussions 

during a 36-game career. He continues to suffer vomiting, 

nausea, dizziness and confusion and in 2011 he became the 

first Australian to commit to donating his brain to the sports 

Legacy Institute based at Boston University for study as part 

of its ongoing research into sports-related concussion.

Australian rules Football
daniel Bell (Melbourne Football Club) was delisted from his club 

in 2010 and retired from the game on medical grounds, aged 

26. He was diagnosed with brain damage after suffering eight 

to 10 concussions during his 66-game career with Melbourne. 

He reports ongoing memory loss and concentration problems 

and in 2011 he lodged an application for compensation from 

the Australian Football League Players' Association.

Gridiron
In 2010 Us high-school football player Nathan stiles died, aged 

17, after suffering a second impact brain injury during the final 

game of the season with the spring Hill Broncos in Kansas. 

He had suffered a concussion during a match several weeks 

earlier that had not fully healed, although medical advice had 

cleared him to play. An autopsy revealed him to be the youngest 

reported case of chronic traumatic encephalopathy (CTE).

soccer
English soccer player Jeff Astle (west Bromwich Albion) died 

in 2002, aged 59. He retired from soccer in 1977, aged 35, 

after an 18-year professional career that included national 

representative selection five times; his skill as a header of the 

ball was widely recognised. He was reported to have suffered 

cognitive issues dating back five years before his death. The 

coroner ruled his death was the result of a degenerative brain 

disease caused by heading heavy leather soccer balls.

Injuries are inevitable: pulled hamstrings, or 
dislocated shoulders, grass burns, a sprained 
ankle or two, and maybe even the odd bloody 
nose that temporarily sidelines a player. no 
one grumbles. It's all part of the game.

But then there is the serious body 
crunching; the knock to the head, elbow 
to the ear, torsos and heads colliding at full 
tilt, and tackles that bring players thudding 
into the earth. The result, more often than 
recognised, is concussion, or mild traumatic 
brain injury (mTBI). It can occur without any 
actual contact to the head. It is the sudden 
acceleration or deceleration that can cause 
the brain to ricochet inside the skull. While 
the impact can seriously affect cognition, it is 
an injury that is far more difficult to see and 
diagnose than torn ligaments or an open cut. 
even with a cAT scan there will usually be 
no visible bleeding or damage to the brain.

And here lies one of the greatest risks 
for players, particularly at a community 
level, says monash university researcher 
Professor mark Stevenson, who has been 
studying the incidence of concussion in 
rugby players over a three-year period. his 
findings show high numbers of concussions 
and relatively poor injury management.

Professor Stevenson’s concern is 
that the awareness of the potential long-
term consequences of head injuries 
and the need for greater caution that 
exists at a professional level, has not 
flowed through to the amateur ranks.

Professor Stevenson says evidence 
is already mounting about the long-term 
impacts of concussions on professional 
athletes. Long recognised among the boxing 
community as ‘punch-drunk syndrome’ or 
dementia pugilistica, symptoms can include 
depression, memory loss, personality 
changes such as increased irritability, 
paranoia and aggression, and the early 
onset of dementia. media reports in recent 
years have highlighted ongoing health 
problems in professional contact sports like 
rugby, gridiron, wrestling, ice hockey and 
even soccer (attributed to ‘heading’ the ball).

The effects of repeated mild brain 
injuries culminate in a condition known 
as chronic traumatic encephalopathy 
(cTe). Abnormal proteins accumulate in 
the brain, causing a degeneration of brain 
tissue and reduced cognitive functioning. 
cTe does not show up during brain scans 
and can only be diagnosed using specific 
identification techniques post mortem.

Professor Stevenson is director of the 
monash university Accident Research 

centre in the monash Injury Research 
Institute but previously worked for the uS 
centers for Disease control and Prevention 
(uS cDc). In 2004, through the uS cDc 
he received a grant to study the incidence 
and management of mTBI on a group of 
non-professional rugby union players in 
Australia. There is a substantial body of 
research examining the effects of mTBIs 
among professional athletes, but very little 
at the community sporting level, he says.

“The uS does not have the same culture 
of community sport that is prevalent in 
Australia and also the united kingdom. 
college and varsity sports such as 
gridiron are highly professional and have 
dedicated support staff. That’s not the 
case in community sport where most 
support staff are volunteers, and usually 
have little or no medical expertise.”

Professor Stevenson’s study followed 
almost 2000 Sydney school-grade and 
suburban rugby union players aged 15 to 
48 for between one and three seasons to 
evaluate the frequency of concussions, 
injury management, and impact on 
player brain function in subsequent 
days and weeks. (he uses the terms 
concussion and mTBI interchangeably.)

“The symptoms that indicate you 
might have a concussion are dizziness, 
amnesia – you can’t recall what happened 
immediately prior to or immediately after the 
event. You may feel nauseous, you might 
have lost consciousness for a few seconds 
or maybe longer. It could just be that you 
end up with a headache from a knock, 
or blurred vision. It’s hard to predict, and 
similarly can be hard to diagnose,” he says.

Despite the uncertainties of diagnosis, 
the results of his study are alarming. They 
reveal a high incidence of concussion among 
players – seven per cent of players sustained 
a concussion within 10 hours of play. This 
is about half the length of an average adult 
rugby union season. The incidence doubled 
to 14 per cent with 20 hours of play. And 
players who sustained one concussion 
were twice as likely to sustain a second.

Players with a lower body mass index 
were 10 per cent more likely to sustain a 
concussion, and those who trained for 
less than three hours a week were 20 per 
cent more likely to be concussed than 
those who spent more time training.

coaches, sports doctors and 
physiotherapists were among those 
who assisted the research, recording 
concussion incidents during games. 
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According to their reports, 48 per cent 
of players who sustained a concussion 
returned to play in the same game, and 
34 per cent did not leave the field at all.

This is despite a recommendation 
from the International Rugby union Board, 
supported by the Australian Rugby union, 
that players who suffer a concussion 
take a three-week break from training 
and play. This regulation is mandatory 
for all international age-graded players 
under 19 years. other players may return 
to play within three weeks if found to be 
symptom free and declared fit to play by 
a recognised neurological specialist. 

Players who suffer some loss of 
cognitive function and who return to 
the play without fully recovering may 
increase their risks of further injury. 

Alarmingly, only 22 per cent of players 
identified as receiving a concussion in the 
study reported receiving any return-to-play 
advice. And 75 per cent of those players did 
not comply with the three-week stand-down 

period. no player in the study who received 
the recommended post-concussion 
advice complied. Professor Stevenson 
says 87 per cent of concussed players 
returned to either training or competition 
within one week and 95 per cent had 
returned within three weeks of injury.

he says while it appears there was 
a relatively low level of awareness of the 
international concussion regulations, 
the failure of players to follow advice 
presented a serious barrier to identifying 
and better managing mild brain injuries.

Professor Stevenson says that the third 
and most crucial aspect of the study – the 
evaluation of cognitive skills post concussion 
– is still to be completed. Participants in 
the research undertook a computer-based 
cognitive test prior to the playing season 
to establish baseline function. of the 187 
who suffered a concussion during the study 
period, 60 per cent consented to follow-
up assessments 72 hours after the injury. 
Further assessments were also undertaken 

seven days and 21 days after the injury.
“These findings will be critical in 

identifying the impact of concussion on 
players during the post-game period when 
they are making decisions about returning to 
training or to competition. But even without 
these results, it’s clear that return-to-play 
decisions and the management of sport-
related concussion is a challenge for players, 
support staff and the sporting community 
in general,” he says. “There is a real 
urgency to take these findings to sporting 
organisations and their regulatory bodies to 
ensure adequate management, particularly 
as there is limited information on the long-
term impact of mild traumatic brain injuries.”

The monash Institute for Brain 
Development and Repair and the Australian 
centre for Research into Injury in Sport 
and its Prevention, both at monash, are 
interested in the translational aspects of 
Professor Stevenson's work and ensuring 
his recommendations for action reach the 
organisations. 

Players with a 
lower body mass 
index were 10 
per cent more 
likely to sustain a 
concussion, and 
those who trained 
for less than three 
hours a week 
were 20 per cent 
more likely to be 
concussed than 
those who spent 
more time training. 
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WORDS  Dr Gio Braidotti

Not everyone can make a machine 
able to explore the human genome and 
its vast network of dNA molecules; 
the frontier of ‘inner space’.

It is a comparatively new speciality, 
where the machines are as pioneering 
as they are functional in their probing 
of the human body’s inner cosmos.

These machines – dNA microarray 

scanners – make it possible to map this 
unfamiliar and information-rich space 
and scientists have invented a unique 
kind of cartography for the job.

Called comparative genomics, it 
links the human body – its formation, 
ancestry, and breakdown during disease 
– to the structure of discrete regions 
on dNA molecules (genes) and the 
hereditary information they emanate.

like explorers of times past, genomics 

tropical meDicine
goes

researchers too possess the potential to 
redraw the world – by forever changing our 
understanding and practise of medicine.

Until now the vast bulk of genome 
mapping has taken place in advanced 
economies, however, one of the few 
scientific equipment companies able to 
build one of these machines, US-based 
Agilent, recently formed a partnership 
with a medical school in Southeast 
Asia through its philanthropic arm, the 

southeast asia has a new genomics 
research centre able to aPPly the latest 
in dna-Probing technology to troPical 
diseases and Public health issues 
Particuliar to troPical communities.

In heavily populated 

tropical regions 

poverty and disease go 

hand-in-hand; and the 

medical technology that 

could help is beyond a 

community's means. 
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understand why different ethnic groups in 
Malaysia have different breast cancer rates.”

Among the health concerns targeted for 
study at the Monash Campus are conditions 
also familiar in the West, such as obesity, 
cardiovascular disease, breast cancer and 
diabetes and how it leads to kidney failure.

There is also a strong focus on public 
health and infectious disease, especially from 
tropical viruses for which there are currently 
no vaccines or treatment such as dengue, 
SARS and h5N1 influenza (or bird flu).

vaccine specialist Associate Professor 
Sharifah Binti Syed hassan is mapping how 
genes respond when a virus infects a cell. 
These responses are then compared at 
the population level to identify biomarkers 
linked to variation in disease severity.

Clues can then be obtained about how the 
virus causes disease and which responses 
make the best candidates for the development 
of vaccines, diagnostics tests or therapies.

“for example, dengue is a big 
problem in Malaysia that currently relies 
on controlling the mosquito to prevent 
disease,” Associate Professor Sharifah 
Binti Syed hassan says. “But we look 
at how the virus causes disease directly 
as there are still a lot of unanswered 
questions about many tropical viruses.”

Rod Minett, general manager of Agilent's 
life Sciences Group in South Asia, Korea 
and the Pacific Region, says the agreement 
with Monash helps to cement Malaysia 
as a centre for life science research and 
development (R&d). The partnership is the 
first of its kind with a Malaysian university.

Agilent acquired its commitment to 
philanthropy from its parent company 
hewlett-Packard, from which it spun-off in 
1999. Coincidentally, its dNA microarray 
equipment uses similar technology to ink-
jet printer nozzles to imprint on to glass 
slides the many thousands of dNA probes 
needed to compare human dNA samples.

for Monash, the support it has 
received from Agilent has served to 
validate and invigorate its commitment 
to meeting local R&d needs.

In 2012, the University intends to 
purchase an electron microscope, build a 
new laboratory complex to accommodate 
100 Phd students, and prepare to launch 
a new degree in medical sciences that 
feeds into the existing Phd program.

“These projects are important to the 
third world, to countries that have the same 
problems we face in Malaysia,” Professor 
Othman says.  

The scanner allows genetic differences 
among vast numbers of people to be 
analysed for telltale molecular signals, in 
order to guide the development of new 
diagnostic tools and drug therapies.

Agilent's partner is the Jeffrey Cheah 
School of Medicine and health Sciences, 
located near Kuala lumpur in Malaysia, at 
the Monash University Sunway Campus 
in Selangor. here all courses are taught 
in english due to Sunway’s affiliation 
with Monash University in Australia.

Astoundingly, the school is just five 
years old but was able to attract Agilent’s 
involvement by virtue of the extraordinary 
commitment to research from its staff 
and nearly 60 Phd students. This is in 
addition to training some 600 medical 
and 200 pharmacy students each year.

The deputy head of research and 
biomedical science, Professor Iekhsan 
Othman, says the school had been 
outsourcing its genome-scanning work for 
several years to technology providers like 
Agilent. Then the decision was made to 
invest in its own equipment for a genomics 
facility dedicated to biomedical research.

“At the medical school we keenly 
feel the need to have an impact and that 
underlies the rationale for establishing 
a strong research capacity.

“Agilent proposed their technology to 
the school, a system that was found to 
suit the researchers’ needs well,” he says. 
“The Agilent foundation then donated the 
microarray scanner – the central piece 
of equipment for comparative genomics 
studies – and the company became involved 
in providing continuous technical support.”

The medical school uses genomics in 
two fundamental ways. There are projects to 
map changes in gene expression across the 
genome that occur in response to disease.

Then there are efforts to map genetic 
differences that distinguish Malaysians 
of different ancestry – primarily Malay, 
Chinese and Indian ethnicity. The 
school, in conjunction with neighbouring 
Asian countries Singapore, Thailand, 
Indonesia, India, and Japan are using 
the ethnic biomarkers to trace ancient 
migration patterns across Asia.

In addition the two streams can intersect: 
“Staff are looking into the breast cancer 
genome, for instance, particularly as it 
relates to certain enzymes implicated in 
initiating cancer,” Professor Othman says.

“We can then use the microarray scanner 
to query the genome of large populations to 

The medical school 
uses genomics in 
two fundamental 
ways. There are 
projects to map 
changes in gene 
expression across 
the genome that 
occur in response 
to disease. 
Then there are 
efforts to map 
genetic differences 
that distinguish 
Malaysians of 
different ancestry 
– primarily Malay, 
Chinese and 
Indian ethnicity. 
The school, in 
conjunction with 
neighbouring 
Asian countries 
like Singapore, 
Thailand, 
Indonesia, India, 
and Japan, is 
using the ethnic 
biomarkers to trace 
ancient migration 
patterns across 
Asia.

Agilent Technologies foundation.
The result is a new centre for human 

genome studies that is accessible to young 
Asian and African students to study diseases 
of regional importance, while also servicing 
researchers in the broader Asia region.

Called the Monash-Agilent Authorised 
Microarray Service Centre, it has been 
operational since late february 2012.

To meet its end of the bargain, Agilent 
provided its brand of ‘microarray’ scanner. 
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Mortality figures for uS police officers 
over recent decades show an officer is 
more likely to die from an unintended 
event like a car crash than in a so-called 
‘felonious death’ such as a shooting.

The significance of this deepens when 
you consider a recently published study 
on sleep disorders among police officers. 
The uS study, led by Monash university’s 
Associate Professor Shantha Rajaratnam, 
found sleep disorders among police 
officers to be a serious occupational hazard 
with potentially fatal consequences.

For example, a quarter of the 5000 
officers who participated in the study 
reported falling asleep while driving, “at least 
once a month”. This is on top of whatever 
other impacts fatigue has on decision-
making and day-to-day operations.

The study, the results of which were 
published in the Journal of the American 
Medical Association in December 2011, 
found that over 40 per cent of uS police 
officers screened positive for one of five major 
sleep disorders. The paper has attracted 
international attention because the scenario, 
and implications for public safety and officer 
health, is unlikely to be unique to uS police.

Associate Professor Rajaratnam, an 
expert in sleep and chronobiology, says 
the high number of police officers with 
sleep disorders would seem to arise 
from a combination of lifestyle (poor diet 
and exercise), job-related stresses, and 
possibly shift work factors. “We already 
know that shift work, by itself, increases 
the risk of [succumbing to] some of the 
major sleep disorders,” he says.

The study found that officers who 
screened positive for a disorder were more 
likely to display uncontrolled anger towards 
a member of the public or suspect, doze off 
while driving, and commit safety violations. 

Wake-up 
call on 

police 
shut-eye

They were also more than twice as likely to 
suffer from depression. The findings are seen 
to have implications for the safety of not only 
police officers, but also the public they serve.

“Sleep loss and sleep disturbance show 
a complex and bi-directional relationship 
with mood,” says Associate Professor 
Rajaratnam. “Sleep loss impairs your ability 
to regulate mood, and mood disturbances in 
turn may have an adverse impact on sleep.”

Associate Professor Rajaratnam was 
co-investigator on the study with Professor 
Charles Czeisler and Dr Laura Barger 
from the Division of Sleep Medicine at the 
Brigham and Women’s Hospital (BWH), a 
Harvard Medical School teaching affiliate.

In 2004, the Harvard–BWH team 
published a series of landmark studies 
on doctors and fatigue that debunked a 
long-argued myth that doctors, because 
of their gruelling medical training, 
become immune to the negative effects 
of sleep deprivation and shift work.

In 2004 and 2005, the Harvard–BWH 
researchers received funding from the 
uS national Institute of justice and the 
Centers for Disease Control and Prevention 
to focus on another occupation – policing 
– in which fatigue can have serious 
consequences. They invited Associate 
Professor Rajaratnam to collaborate.

Over a three-year period, 2005 to 2007, 
the researchers gathered data from three 
distinct groups: a state police department; 
a municipal police department; and online 
participants from police departments 
located across the uS. This third cohort 
of 3693 respondents was included to 
examine the extent to which findings in the 
other departments could be generalised 
to police officers across the country.

All respondents began by completing 
a survey. A subset of the 40 per cent 
whose answers indicated a sleep disorder 
were then assessed by the researchers 

We’ve seen the 
TV cops, dour crime 

fighters who, it seems, 
never sleep. But in the 
real world, sleep – or 

rather, lack of it – may 
be weakening our law 

enforcement.

occUpaTional HealTH26
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vulnerable to these effects than it does 
others, the lesson from observing shift 
workers is that most people make mistakes 
when on a regimen of irregular and shorter 
sleep: “Disrupting the body’s biological clock 
exposes you to the risk of many different 
things. It upsets the natural physiology of the 
body,” Associate Professor Rajaratnam says.

Sleep disorder management should 
become part of occupational health and 
safety programs, he adds, particularly in 
safety-critical occupational groups. Many 
current management programs for fatigue 
overlook the significant negative contribution 
of sleep disorders to health and safety.  

MoRe

Rajaratnam SJW, Barger L, Lockley SW, et al. 

‘Sleep disorders, health, and safety in police 

officers’, in the Journal of the American Medical 

Association, 2011; 306 (23): 2567–2578.

Associate Professor Rajaratnam now 
hopes to follow up the research, initially with 
an intervention study to measure the effects 
on health and safety of a program to help 
police officers manage sleep disorders.

Another follow-up would be additional 
research into the impact of sleep disorders on 
health, safety and productivity in safety-critical 
occupations, such as heavy vehicle drivers, 
pilots, firefighters, paramedics and miners.

In particular, treatments for shift work 
disorder are not as evolved as for insomnia or 
OSA, Associate Professor Rajaratnam says. 
Sleep scientists also want to better understand 
why certain people will perform well during 
a shift, while others are seriously affected. 
Could it be that individuals in this latter 
group should be allowed to opt for standard 
(non-shiftwork) schedules, or, alternatively, 
should they reconsider their careers?

While heredity makes some of us more 

in person, or referred to local sleep clinics 
to verify survey accuracy (about 82 per 
cent of those who screened positive on 
the survey actually had sleep apnoea).

Of the five sleep disorders assessed, 
obstructive sleep apnoea (OSA) was the most 
prevalent, affecting a third of officers. OSA 
occurs when the upper airway becomes 
temporarily blocked, causing the sleeper 
to rouse from sleep, something they tend 
not to remember. It appears to affect 
fewer people in the general population 
– 26 per cent of uS men and 9 per cent 
of women according to data gathered in 
1993 (although this figure could be higher 
today due to more sensitive diagnostics).

A major contributor to OSA is obesity, 
which increases the collapsibility of the 
upper airway, and 33.5 per cent of surveyed 
police officers were classified as obese. This 
is just slightly less than the 33.8 per cent 
obesity rate in the general uS population 
according to data from the uS Centers 
for Disease Control and Prevention.

The four other major sleep disorders 
studied were moderate to severe insomnia 
(5.4 per cent), shift work disorder (14.5 per 
cent of those on night shift), restless leg 
syndrome (1.6 per cent), and narcolepsy 
(0.4 per cent). While narcolepsy affected a 
comparatively small number of officers, it 
can have serious consequences if a sleeping 
attack occurs during a safety-critical task.

The major differences within the cohort 
were between state and metropolitan 
police, in turn a possible reflection of general 
fitness levels required for employment. 
Fewer state police suffered from OSA – 20 
per cent compared to 36 per cent – which 
Associate Professor Rajaratnam says could 
be tied to their lower body mass index (27.7 
versus 28.9) and the “greater emphasis on 
physical fitness, where they have physical 
assessments, and on-site gyms, and 
exercise allowed during paid work time.”

low slumber blunders
 Percentage of increased risk for 

Performance indicator person with sleep disorder (%)

serious administrative error 41

Falling asleep while driving 57

Error or safety violation attributed to fatigue 53

Error or safety violation not attributed to fatigue 32

occupational injury 26

Uncontrolled anger toward suspect or citizen 20

Absenteeism 24

Falling asleep during meetings 101

Fall asleep while stopped in traffic 51

Citizen complaints 19

Data sourced from ‘Sleep Disorders, Health, and Safety in Police Officers’, 
published in the Journal of the American Medical Association, 2011.

“ disrupting the 
body’s biological 
clock exposes 
you to the risk of 
many different 
things. It upsets 
the natural 
physiology of the 
body.” 

 Associate Professor 

 shantha rajaratnam

Associate Professor shantha rajaratnam
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humans have a healthy appetite for 
miracles, be they wonders of fiction or 
faith, which may explain why any science 
that promises a new, more potent cure 
for disease is grasped with fervour. 

Take the ‘miracle’ of genes and the 
discovery that human characteristics are 
controlled by these tiny molecules. from 
this, science has been attempting to build 
a new kind of medicine based on the role 
dNA plays. In 2000, as part of this and at 
a cost of $3 billion, every human gene was 
catalogued in a searchable database.

the sCienCe of genoMiCs – discovering 
genes and what they do – has not lived up to its 
promise of a new way of doing medicine. But it 
has been a fascinating journey of inquiry and, 
with a little sideways thinking, may yet deliver 
breathtaking advances in disease treatments.

heads the Central Clinical School at Monash 
University in Melbourne, Australia, is part 
of the global effort to find the missing link 
between genomics’ theoretical potential 
and a step-change in molecular therapies.

A medical doctor, and a late recruit 
to molecular research, Professor 
Jane says harold varmus makes an 
accurate but perhaps unfair point.

“for me, molecules like genes form pieces 
of a jigsaw puzzle and you just can’t make 
progress until you understand how they fit 
together,” he says. “So I think it is actually too 
early for genome-wide molecular approaches 
to meet their full therapeutic potential.”

francis Collins, then head of the 
International human Genome Sequencing 
Consortium, predicted that by 2010 genomics 
would change the face of medicine.

That milestone, however, passed and 
the anticipated new way of treating disease 
mostly failed to materialise. harold varmus, 
the 1989 Nobel laureate in Medicine, 
observed that genomics had proved to be 
more a way to do science than medicine.

Molecular biologists now concede that 
life at the molecular level is far more complex 
than anticipated. however, the beauty 
of science is that the search for answers 
never ceases. Professor Stephen Jane who 

a sPecial adVertising suPPlement



for Professor Jane, those hopes 
for genomics to deliver a step-change 
in medicine will happen; just not as 
quickly as initially anticipated.

Over the past decade he has 
discovered a whole network of cellular 
cues – genes, biochemical signalling 
pathways, and growth regulators – that 
are essential to the health of our skin.

fitted together, this ‘jigsaw puzzle’ has 
revealed new paths to drug development 
for a cluster of diseases. Among these are 
embryonic neural tube defects (such as 
spina bifida), wound healing, and a common 
form of skin cancer. With drug testing 

29Monash university    JUNe 2012 puBliC heAlth

(the genotype) to specific abnormalities 
(the phenotype). This work, begun in 
the 1970s, earned three collaborating 
scientists, edward lewis, Christiane 
Nüsslein-volhard and eric Wieschaus, 
the 1995 Nobel Prize for Medicine.

Their work with the fruit fly identified 
genes that control an organism’s 
development from a single cell, including 
the actual body plan and features such 
as the number and type of limbs that are 
formed. So fundamental are these genes, 
researchers could manipulate and mutate 
them to cause an extra set of wings to 
form or to change antennae into legs.

already under way in mice, sunscreen 
lotions that prevent this cancer is just one 
of the therapies now under development.

fruit fly help
In his work, Professor Jane has drawn 
on a remarkable piece of evolution, 
manifest in one of medical science’s 
most unlikely of allies, the fruit fly. 

Well before science could reliably 
clone and sequence genes, geneticists in 
heidelberg, Germany, randomly mutated 
the fruit fly (Drosophila) genome before 
mapping the location of each chromosomal 
lesion. They then linked this altered dNA 

PhOTO: iSTOCKPhOTO.COM
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It was assumed that these genes 
are the grist of evolution – that they 
vary within a population and undergo 
natural selection to produce new types 
of bodies and eventually species.

Then, to the surprise of many scientists, 
the same genes discovered in fruit fly were 
found in organisms with very different 
kinds of bodies – in mice and then in 
humans. So similar were these genes 
that they were interchangeable between 
species. And mutations in these genes 
often caused similar abnormalities, such 
as eyes failing to form in all three species. 

It appeared that natural selection 
protected the body-plan genes, ensuring 
they survived unchanged through 
750 million years of evolution.

It was a controversial premise, but led 
to a major re-appraisal of the relationship 
between genes and an organism’s 
characteristics. Gone was the idea that 
genes blueprint any one species. Instead, 
genes came to be viewed more like 
the music instruments that make up an 
orchestra. What matters is how those 
instruments are played relative to each other. 
And genes too need to be ‘expressed’ to 
have an impact. So science now argues 
that the same genes can be made to 
play the fly, mouse, or human symphony 
depending on how they are expressed.

Among the genes identified in this 
way is a fruit fly gene called grainy head, 
named after the deformed appearance 
of the fly’s head upon mutating the 
native gene. It had attracted little 
attention until Professor Jane discovered 
counterparts in mice and humans and 
he linked them to a cluster of diseases.

“This was about the time of the genomic 
revolution,” he says. “It took my colleague, 
dr Tomasz Wilanowski, just 30 minutes 
querying the gene database to discover 
that there are three copies of grainy head 
in mammals, now called Grainy head-like 
(Grhl) 1, 2 and 3. Together they perform 
the same function as the Drosophila 
gene but the multiple copies allow for 
additional functional complexities.”

It is something like an orchestra 
having three violins rather than one.

Studies in mice and humans subsequently 
revealed that Grhl3 is a master regulator 
of skin, promoting wound healing and 
protecting us from dehydration, infection and 
skin cancer. It also plays a role in preventing 
neural tube defects by helping to guide the 
folding of the neural plate in embryos.

the skin we live in
Professor Jane describes Grhl3 as so 
fascinating that it has attracted the bulk of 
his research efforts – and it is the genomic 
‘door opener’ to future advances such as the 
potential anti-skin cancer sunscreen lotion. 

When its sequence was analysed, Grhl3 
was found to encode a protein that binds to 
dNA. Once bound, it controls the expression 
of many other genes and in the process, 
it orchestrates a network of interrelated 
biochemical activity that is specific to skin.

And without a functioning Grhl3 
gene, Professor Jane discovered that 
the entire biochemical network within the 
skin is disrupted. In adults, this leaves 
skin vulnerable to a type of skin cancer 
called squamous cell carcinoma (SCC).

The finding that Grhl3 serves to prevent 
cancer is a hugely significant discovery, but 
one that medicine struggles to capitalise on.

“drug development would involve 
screening millions of small molecules for 
those capable of increasing Grhl3 levels in 
skin,” he says. “But Grhl3 is a dNA binding 
factor and drug companies have found, 
through trial and error, that this class of 
molecules is notoriously difficult to screen.”

And thus the classic example of a 
gene discovery with enormous therapeutic 
potential failing to live up to expectations 
… until Professor Jane decided to see if 
the actual complexity of ‘jigsaw genomics’ 
could be turned to advantage.

In biology, ‘complexity’ occurs when 
molecules participating in any one 
network – such as the Grhl3 network in 
skin – regroup in other cellular networks. 
In this way they play a variety of roles in 
different organs, stages of development 
(from embryo to adult) or even in the 
manifestation of different diseases.

As such, information about a molecule 
gleaned in one context and species can 
provide insights into seemingly unrelated 
research. That said, it is exceptionally 
difficult to crack the identity of the 
molecules that make up any one network.

This is the problem Professor 
Jane solved by once again drawing 
on the gene conservation that occurs 
within fruit flies and mammals.

from a handful of Drosophila genes 
known to come under the control of the 
grainy head gene, he was able to deduce 
the dNA sequence that a gene must 
contain to similarly come under the control 
of Grhl3 in mammals. he then used that 
sequence to query the gene database.

PhOTO: PAUl JONeS
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Professor Jane found that falling under 
Grhl3’s control are genes identified by 
science as among the most common 
cancer-promoting molecules if they 
mutate. (The reasons for cellular mutation 
are varied and complex and still being 
researched). for skin and SCC, the 
critical factor is whether or not Grhl3 is 
functioning normally, or has mutated and 
lost control of its molecular network.

So while the Grhl3 gene is beyond 
having a direct therapeutic role, the 
genes it controls are; and because 
of existing cancer research, drug 
companies are already targeting 
them for drug development.

“for skin cancer, that meant 
drugs already in clinical trials for other 
cancers may also be effective in 
treating SCC,” Professor Jane says.

It is an unexpected finding, but shows 
that the gap between the great hope for 
genomics and new therapies might yet be 
closed through such lateral approaches.

“It also means that several of the usual 
hurdles in getting therapies to trial have 
already been cleared (in other research) 
so SCC patients could be reaping the 
benefits of this research in under five years.

“further, we now have something 
long needed by drug development 
companies – the genetic signature (the 
absence of the Grhl3 expression) needed 
to identify those patients most likely to 
benefit from this kind of treatment.”

The finding is especially relevant for 
Australia that yearly posts the world’s 
highest incidence of skin cancer. This 
includes nearly half-a-million new 
cases of SCC a year, with surgery 
currently the only treatment option.

But beyond the specifics of any 
one disease – and there is ongoing 
work that exploits Grhl3’s role in other 
disorders – there are broader lessons. 

Put simply, it highlights the therapeutic 
value of understanding the initial gene 
discovery within its broader evolutionary, 
genetic and biochemical context.

“I think maybe people’s expectations 
about individual gene discoveries is that 
the information would be immediately 
applicable in medicine,” Professor Jane 
says. “It is much more complex than 
that. Genomics helped point us in the 
right direction but an enormous amount 
of work is needed to really understand 
the molecular interactions that underlie 
different diseases.”  Australia          n          China          n          India          n          Italy          n          Malaysia          n          South Africa

The world’s top 
CEOs are more 
likely to hire 
Monash graduates
The New York Times, 20 October 2011
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A Monash degree looks better on your CV

In a recent study published in The New York Times,  
more than 200 CEOs from the world’s most successful 
companies rated Monash as the top Australian university 
from which to hire graduates. 

This is proof that in today’s global market, a Monash 
education prepares graduates for their future careers.

By leveraging our worldwide network and providing 
experiences that offer a broader, richer perspective,  
we prepare our graduates to be job ready from day one.

“ I think maybe 
people’s 
expectations 
about individual 
gene discoveries 
is that the 
information would 
be immediately 
applicable in 
medicine. It is much 
more complex than 
that. Genomics 
helped point us in 
the right direction 
but an enormous 
amount of work 
is needed to 
really understand 
the molecular 
interactions that 
underlie different 
diseases.”

– Professor Stephen Jane
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dr Robyn Woods remembers feeling 
a moment of panic in 2008 when she 
received the excited phone call from her 
Monash University colleague, Professor 
John McNeil, telling her the clinical study 
that he led and she managed had received 
US$50 million (A$48 million) from the 
US National Institutes of health (NIh).

The phone call marked a major 
escalation of the ‘ASPirin In Reducing events 
in the elderly’ trial (ASPRee), from a pilot 
study of 200 participants in Melbourne, 
Australia, to an international exercise jointly 
run with researchers in the US, where it 
would be one of the largest clinical trials 
in older persons ever funded by the US 
National Institute on Aging, part of the NIh.

ASPRee aims to answer the question 
of whether people over 70 who take daily 
low dose aspirin will lead healthier lives 
for longer. Professor McNeil, head of the 
School of Public health and Preventive 
Medicine at Monash and an epidemiologist, 
realised early in the planning of the study 
that the question could only be answered 
with a large, well-controlled clinical trial. 
The Monash University team joined forces 
with the Berman Center for Outcomes 
and Clinical Research in the US, along 
with Australian collaborators including 
the University of Tasmania, the Australian 
National University and the University of 
Melbourne. Australia’s National health and 
Medical Research Council contributed $3.5 
million to drive the snowballing project.

dr Woods had awaited the phone 
call knowing that her role as executive 
officer meant she would be responsible for 
recruiting Australia’s approximately 15,000 
participants, with the further 4000 to be 
recruited from the US arm of the study, 
based in Minnesota. It was a massive 
logistical challenge. The study was also 
unique in capturing the experiences of 
healthy older people in the community, 
representing a strong new direction in 
clinical trials through general practice.

Today, ASPRee Australia headquarters 
is based at Monash University’s complex 
at The Alfred hospital in Melbourne. 
Under the watchful eye of dr Woods, it 
employs around 90 staff across Australia 
and operates two ‘biobuses’ that travel 
hundreds of kilometres to collect blood 
and urine samples from trial participants. In 
addition to measuring the impact of aspirin, 
ASPRee also provides important information 

on how older people live in Australia 
today, gathering annual data on physical, 
cognitive, medical and lifestyle indicators.

The US operation, led by Professor 
Richard Grimm of the Berman Center at the 
Minneapolis Medical Research foundation, 
has trial centres in 12 states throughout 
the south, the mid-west and eastern parts 
of the country. for the US investigators, 
the focus is on minority groups.

In Australia, the study has participants 
taking their daily aspirin or placebo tablets 
in four states. Pinned to the wall of the 
reception area in Melbourne is a map of the 
state of victoria, portioned and coloured by 
regions, similar to what you might expect on 
the wall of a crisis control centre. Certainly 
the logistical efforts are not dissimilar.

By mid-2013, when the three-year 
Australian recruitment process is complete, 
ASPRee will be dispensing aspirin and 
placebo to about 15,000 participants, 
making 15,000 follow-up phone calls 
every three months, mailing 15,000 
newsletters, and scheduling every single 
participant for an annual check-up. The data 
collected has to be entered, checked, and 
crosschecked. Because the trial is double 
blind, nobody knows which participants 
are on placebo and which are on a daily 
dose of 100 milligrams of aspirin, both 
supplied by Bayer Pharmaceuticals.

Time is always ticking: blood samples 
collected on the biobuses must be 
processed within four hours to meet 
the stringent regulations for the highest 
quality biological components.

And through all this, dr Woods and the 
team must engage with the communities 
from which they garner participants with an 
unfaltering level of warmth and appreciation. 
especially for those participants recruited 
in 2009, who by the end of data gathering 
in 2016 will have been taking a daily 
tablet for seven years: “Participants are 
not coming to us because they need 
treatment,” says dr Woods. “It’s because 
they are keen to contribute to medical 
research which is for the greater good.”

Professor McNeil, chief investigator 
for ASPRee Australia, has been involved 
in several major trials on cardiovascular 
illness during his career, including an 
Australian National Blood Pressure 
study of 6000 participants. But none 
has gone as far as ASPRee to test for 
an outcome that is relevant to all older 
persons – whether aspirin will extend life 
free of mental or physical disability.

 

in a large clinical trial 
running across australia 
and the us, ePidemiologists 
are testing whether the 
ubiquitous asPirin can helP 
PeoPle liVe healthier for 
longer.

The ASPREE Biobus collects and processes samples from participants around 

Victoria, information that will become part of a crucial biobank that researchers will 

be able to refer to in the future as they look for disease biomarkers.

“Participants are not coming to us because they need treatment. It’s because they are 

keen to contribute to medical research,” says ASPREE executive officer Dr Robyn Woods.
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will then be an invaluable resource from 
which to search samples of affected 
participants for biological markers or 
predictors of new-onset diseases.

Then there are the retinal scans, which 
will be available for future studies into 
macular degeneration and other health 
issues related to vision. And in another 
sub-study, 350 participants will volunteer 
for brain MRIs to examine parts of the 
brain structure associated with snoring, 
and to measure whether aspirin can affect 
disorders such as obstructive sleep apnoea.

ASPRee also includes another 
demographic that does not often get 
to participate in international research: 
residents of rural and regional areas. Based 
in the regional victorian cities of Ballarat, 
Bendigo, Geelong, Shepparton, Traralgon, 
Warrnambool and Wodonga, ASPRee’s 
regional sites are among the fastest 
growing recruitment areas, with enthusiastic 
support from local communities. 

established with funding support 
from the victorian Cancer Agency, 
these centres have created new 
employment and training opportunities, 
developed working relationships with 
local health service providers, and laid 
the foundations for future research.

ASPRee’s rapid recruitment rate is 
driven by a network of more than 1000 

“This is the first trial being done 
with the elderly to see if there’s 
something that improves healthy life 
span,” Professor McNeil says.

To date, aspirin prescription has 
been seen as something of a balancing 
act: it reduces heart attacks by thinning 
blood and thus preventing clots, but at 
the same time might increase the risk of 
bleeding. “There’s never been a good way 
to balance those risks,” says Professor 
McNeil. “And if aspirin doesn’t improve 
the time that you stay healthy and well, 
then why bother prescribing it?”

The quality-of-life aspect has now 
taken on extra depth, with ASPRee also 
incorporating a sub-study on the social 
circumstances of participants – who they 
live with, how mobile they are, how they 
entertain themselves, how much contact 
with family and friends they maintain.

A little-studied population
Professor Andrew Tonkin, a cardiovascular 
epidemiologist at Monash and member 
of the ASPRee steering committee, 
says the study redresses the long-
perpetuated exclusion of elderly people 
from clinical trials, even though they are 
the fastest growing population segment. 
“Researchers often select people most 
likely to have the events that they are 
trying to prevent or ameliorate, and least 
likely to have other events. The older 
people are, the more likely it is that they 
might have a diversity of factors impairing 
their health, potentially confounding the 
interpretation of the study result.”

Professor Tonkin says the average age 
of participants in a recent meta-analysis of 
aspirin trials was 57. Women are often left 
out because those prone to cardiovascular 
diseases will develop them around a 
decade after their male counterparts.

Aged anywhere between 70 and into 
their 90s, ASPRee participants are usually 
surprisingly active, says dr Woods. Some 
have never had to take daily medication 
before, and contrary to popular perceptions, 
most are so busy that the researchers often 
struggle to reach them on the phone.

In addition to the social survey, 
participants can also choose to participate 
in the ASPRee Biobank, which will store 
blood and urine samples taken from 
participants in blooming health. Throughout 
the study, some will succumb to common 
health problems such as Parkinson’s 
disease or colon cancer. The Biobank 

Chronicle of a natural balm

GPs as co-investigators, who assist by 
recommending their potentially eligible 
patients for the study. And Professor Tonkin 
says this recruitment model heralds an 
important new direction in clinical trials.

“I think, increasingly, we’re going to 
see studies done in the community,” he 
says. “If one looks at prevention generally 
for chronic diseases, and particularly 
cardiovascular disease, I think the general 
practice environment is really where the 
custodianship for prevention will increasingly 
lie. It’s not going to be through hospitals.” 

Found most famously in willow bark, but also in a handful 

of other plants, the natural predecessors to the drug 

we know as aspirin are believed to have been used for 

analgesic and fever-reduction purposes for thousands of 

years. In Aspirin: The Remarkable Story of a Wonder Drug, 

author Diarmuid Jeffreys describes how Hippocrates, 

practising in ancient Greece, recommended that willow 

be used for fever and for pains related to childbirth.

The modern revival of the drug included the informal 

studies in the 1750s of Reverend Edward Stone of oxfordshire, 

uK, who treated fever sufferers in his town of Chipping Norton 

with ground willow bark, and documented the ensuing relief.

About 70 years later chemists succeeded in refining salicin 

crystals from willow trees, and then in refining further a potent 

acid from the crystals – salicylic acid. But the chief problem of 

these substances was they irritated the stomach and throat.

In 1874 – in a shift of approach not unlike that 

behind ASPREE – the first clinical trial of salicin was 

carried out by Doctor Thomas John Maclagan in 

Dundee, Scotland, again reporting great success.

For the next two decades chemists experimented with 

salicylates as fever-reducing drugs, including scientists 

at the Farbenfabriken vormals Friedrich Bayer – a 

German company that had made its fortune by producing 

brilliantly coloured dyes. In 1890, Bayer scientists found 

a way to synthesise acetylsalicylic acid (ASA) in a form 

with less irritating side effects. ASA was soon packaged 

and renamed Aspirin. It hit the market in 1899.

The drug’s potential as an anti-coagulant, and therefore 

a preventative measure against cardiovascular events, 

was first raised in the 1960s. And in 1971 two doctors 

– John O’Brien and Peter Elwood – launched a double-

blind clinical trial of preventative aspirin use on men who 

had already suffered one heart attack. It was the first of 

numerous trials carried out on the topic, some of which 

concluded that the drug was actually harmful. But in 1980, 

the new technique of meta-analysis was applied to crunch 

the numbers from these various studies, concluding that 

aspirin in fact helped to prevent second heart attacks.

By this stage, aspirin shared the marketplace with 

other popular drugs, but none as engrained in the public 

imagination as the potent descendant of willow bark. 

More

Aspirin: The Remarkable Story of a Wonder 

Drug, by diarmuid Jeffreys, bloomsbury.

Professor Andrew 

Tonkin, Dr Robyn 

Woods and Professor 

John McNeil have seen 

ASPREE grow from a 

local pilot study to an 

international trial with 

19,000 participants.
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The Renaissance-era citizens of the 
Italian city of Prato had a particularly 
zealous practice that is about to help 
today’s historians open a remarkable 
window on to their lives. The upper 
classes of this satellite city to florence 
were diligent account keepers, a trait that 
seems at once prosaic and modern.

It is what you might expect of a 
social stratum comprising mostly textile 
merchants, except their dedication to 
‘the books’ went beyond toting figures.

“They started to insert reflections 
on what was happening at the time,” 
explains Associate Professor Peter 
howard, a florentine historian. “Conscious 
of mortality, they also often included 
instructions for sons so that the experience 
of a generation was not lost.”

Associate Professor howard is inaugural 
director of the recently established Centre 
for Medieval and Renaissance Studies 
at Monash University in Melbourne, and 
convenor of the international Prato Consortium 
for Medieval and Renaissance Studies.

The personal and business accounts 
from Prato, together with records of municipal 
statutes and deliberations, are stored in Italy’s 
state archives and are about to become the 
focus of coordinated international study – a 
collaboration with the Archivio di Stato di 
Prato, Medieval and Renaissance academics 
from Monash, and experts from partner 
institutions in the Prato Consortium.

The treasures to be examined for their 
unique perspective on Tuscan life in the 
15th and 16th centuries include the papers 
of francesco datini, the famous ‘merchant 
of Prato'. A translation of the letters that he 
received from his wife, Margherita, have 
recently been published by Monash scholar 
dr Carolyn James in collaboration with la 
Trobe University's dr Antonio Pagliaro.

Prato’s appeal flows from its direct 
connections to florence, says Associate 

Professor howard. The smaller city 
supplied textiles and raw materials to 
its great neighbour for the production 
of luxury goods and finished products 
during the Renaissance, and in fact only 
separated from florence in the 1990s. 
The famed Medici family were strong 
in Prato, their patronage and odes to 
magnificence visible still in buildings such 
as the church of Santa Maria delle Carceri.

The Prato Consortium was forged 
by the late Professor Bill Kent, expert 
on lorenzo de’ Medici, member of the 
Australian Academy of the humanities, 
and editor of an international collaborative 
project developing a 20-volume set of 
letters by the man many called ‘lorenzo 
the Magnificent’ (funded by the Andrew W. 
Mellon foundation). Professor Kent was 
also founding director of the Monash Prato 
Centre. The consortium brings together 
Medieval and Renaissance specialists from 
Warwick University in the UK, the University 
of Toronto, the Pontifical Institute of 
Mediaeval Studies, also in Toronto, Arizona 
State University, durham University and 
the University of edinburgh, along with the 
Archivio di Stato di Prato. Its purpose is to 
find collaborative research strengths, and to 
build opportunities for graduate students.

renAissAnCe nuMBer 
CrunChers’ gift to history
monash researchers and their international 
collaborators are diPPing into the archiVes of 
an italian merchant city for new insights into 
life at the start of the modern era.

One of the consortium’s proposed 
research streams combines the three themes 
of poverty, piety and charity in Renaissance 
Italy. drawing on virtually untouched 
records from the Prato archive, the project 
will focus on charitable institutions such 
as hospitals and church fraternities, and 
on the role of religion in the community.

“This offers the possibility of understanding 
the complex development of society and 
culture in the shadow of florence, a major 
centre,” Associate Professor howard says.  

from the pulpit
he describes the scope of materials in the 
Prato archives as a “goldmine”, creating new 
questions and new methods of understanding 
the material and cultural development of 
Renaissance florence and Prato by focusing 
on rapidly evolving religious contexts.  

his particular work concentrates on 
Renaissance preachers. “It is important 
to understand that, at the time, sermons, 
preachers, and the pulpit were at the 
centre of society, rather like a modern day 
news service.” A somewhat under-utilised 
resource in the past, sermon studies 
is now one of the most dynamic and 
revealing fields in Renaissance research, 
and Associate Professor howard is one 
of the researchers at the forefront.

Only a few preachers are widely 
remembered today – Girolamo Savonarola 
and Saint Bernardino of Siena among 
them – usually because they promoted 
incendiary ideas, or had sermons published 
in their own time. But preacher influence 
was manifold; in the Tuscan city of Siena, 
sermons were even translated into laws. 

Assisted by funding from the Australian 
Research Council (ARC), Associate Professor 
howard is examining the key preachers of 
each decade in the 15th century, research 
that is starting to appear in articles, and 
which will form the basis of a book to be 
published at the project’s conclusion.

Among the significant messages 
disseminated by preachers was the 
Renaissance tenet of magnificence: “There 
was a new awareness, and language of 
appreciation, of space and buildings,” 
Associate Professor howard says. “And 
that was not just aesthetic, but also 
linked as a moral value to citizen’s rights. 
And once you made that link, you were, 
literally, creating a heaven on earth.”

And contrary to the idea that the average 
citizen simply absorbed the ideas of these 
learned men, he says that preachers often 

“ There was a 
new awareness, 
and language 
of appreciation, 
of space and 
buildings. And 
that was not just 
aesthetic, but also 
linked as a moral 
value to citizen’s 
rights. And once 
you made that 
link, you were, 
literally, creating a 
heaven on earth.”

 – Associate Professor 

 Peter Howard
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disseminated ideas plucked from the grass 
roots: “Preachers had their ear to the 
ground. They talked to citizens, went into 
the spaces where they were constructing, 
what could be termed, local theologies.”

At the heart, a library
The establishment of the Monash Prato 
Centre in the Palazzo vaj in 2001 was 
a natural building block for Monash 
University’s expertise in Medieval and 
Renaissance studies, a field that may at first 
seem counter-intuitive for an antipodean 
university. But the presence of luminaries 
such as Professor Bill Kent and Professor 
louis Green (a member of the Australian 
Academy of the humanities whose classic 
first monograph was recently republished 
in paperback by Cambridge University 
Press) set a high standard for history 
at Monash from its earliest decades.

Now Professor Kent, who passed away 
in 2010, has been commemorated with 
the establishment of the Bill Kent library, a 
space filled with 2000 volumes (purchased 
from the Warburg Institute in london) 
that is the beating heart of Medieval and 
Renaissance studies at the Prato Centre. 

This library has joined the powerful 
IRIS consortium of florentine humanities 
libraries, which also includes harvard’s 
Berenson library and the Uffizi library. 
Its cataloguing reveals that about a fifth 
of its books are new to the network. 

Because of this library, Monash graduate 
students in Medieval and Renaissance 
studies will have a dedicated home space 
in Italy in which to learn tools such as 
palaeography – the skill of deciphering 
obscure shorthands used by authors as 
a way to conserve paper. Such tools are 
vital if new generations of scholars are to 
dip into the deep resources of the Prato 
archives. To support this work, the Bill Kent 
foundation fund was established in mid-
2010. It has a broad mandate to support 
the development and maintenance of the 
library and to seek funding for conferences, 
scholarships and fellowships in the field.

“Bill’s and subsequent generations of 
Australian scholars in this field were hosted 
by overseas institutes, such as harvard’s villa 
i Tatti. There was no base overseas. So the 
Monash space in europe is quite special.”

Associate Professor howard’s book, 
Creating Magnificence in Renaissance 
Florence, will be published by the Centre for 
Reformation and Renaissance Studies at the 
University of Toronto later this year. 
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university unlimited 
Graeme Davison and Kate Murphy  

Since its earliest days, Monash 

university has been an institution in 

a hurry. Born on the suburban fringe 

of Melbourne in the late 1950s, it has 

continually reached outwards rather 

than gazed inwards. Over five decades 

Monash has embraced the challenges 

of the age of Sputnik, become a hotbed 

of student radicalism, and then taken 

an equally radical turn towards market 

capitalism to become Australia’s 

largest university, with branches in Italy, 

Malaysia, South Africa and China. 

This self-critical, and outward-

looking work is the first scholarly 

history to encompass the full 50 years 

of Monash university’s story, exploiting 

the institution's rich archives, and 

capturing the memories of the many 

significant individuals who have made 

the university what it is today.

Authors Graeme Davison and 

Kate Murphy have produced an 

uncensored and uninhibited work that 

illuminates the relationships between 

the university and the wider society.

http://www.allenandunwin.com/

identity, language and 
Culture in diaspora:  
A study of iranian female 
Migrants to Australia
Maryam Jamarani

Dr Maryam Jamarani investigates 

changes in the identity of first generation 

Iranian Muslim women in Australia. 

Before migrating to Australia most of 

this group lived the first 20 years of 

their lives in Iran’s Western-oriented 

monarchy, before spending time under 

the Islamic, anti-Western government 

that followed the revolution of 1978.

A research fellow in Monash 

university’s School of Languages, 

Cultures and Linguistics, Dr Jamarani 

identifies the core values that these 

women continue to hold after migration, 

as well as areas of change. And, 

engaging with contemporary theories 

of acculturation, she proposes a 

new, sociolinguistically enhanced 

acculturation model, emphasising 

the significance of the fluid and 

flexible nature of identity. This model, 

she argues, is capable of shedding 

new light on the acculturation 

process of migrants in general. 

This book will be of interest 

to scholars around the world 

researching and teaching in 

the areas of identity, language, 

culture, gender and migration.

www.publishing.monash.edu/books

A pedagogy of place: 
outdoor education for a 
Changing World
Brian Wattchow and Mike Brown

In the first work to describe a renewal 

of philosophy and practice for outdoor 

education, authors Brian Wattchow 

and Mike Brown argue for an approach 

that is in keeping with the educational 

needs of today’s young people as 

they grapple with considerable 

social and ecological changes. 

This philosophy emphasises 

responding to and empathising with 

the outdoors as particular places, rich 

in local meaning and significance. In 

creating a text that offers a conceptual 

framework around which to organise 

a substantive body of research in 

outdoor education, the authors draw 

extensively on international, national 

and local literature and provide 

compelling case studies drawn from 

Australian and New Zealand contexts. 

Robyn Zink, of the Australian 

Journal of Outdoor Education, said 

the book offered "a very different 

perspective on outdoor education" 

and that it held "the potential to sow 

many seeds about what outdoor 

education could become".

www.publishing.monash.edu/books
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IdentIty, Language and 
CuLture In dIaspora:  

a study of IranIan femaLe mIgrants  to austraLIa

maryam JamaranI

Over recent decades there has 
been a great influx of migrants from Iran 

to various parts of the globe due to various 
socio-political upheavals. This group has a unique 

characteristic – before  migrating to Australia, North America 
and Europe they had lived the first 20 years of their lives in the 

Western-oriented monarchy of Iran, and then after the 1978 Islamic 
Revolution under the Islamic anti-Western government of the country.

In this fascinating book the author investigates changes in the identity of a 
specific group of these migrants: first generation Iranian Muslim women in 
Australia. These women have experienced contact-based processes such as 
acculturation and adaptation to a new social context. The focus of this study 

is on investigating modifications in five different aspects of identity: linguistic, 
cultural, national, gender and religious.

The study probes whether the attitudes of these women are influenced by 
sociocultural, language and time factors, and aims to identify the core 

values that they continue to hold after migration.

The primary audience for this book is scholars in North America, 
Europe and Australia who are researching and teaching in the 

areas of identity, language, culture, gender and migration.

Iden
tIty, Lan

guage an
d CuLture In

 dIaspora 
m

aryam
 Jam

aran
I

IdentIty, Language and 
CuLture In dIaspora:  

a study of IranIan femaLe mIgrants  to austraLIa

maryam JamaranI

Jamarani-coverV2.indd   1 12/03/2012   11:11:38 AM

www.publishing.monash.edu

A PedAgogy of PlAce offers an alternative vision for outdoor education 
practice. This timely book calls into question some of the underlying assumptions 
and ‘truths’ about outdoor education, putting forward alternatives to current 
practice that are responsive to local conditions and cultural traditions.  In this 
renewal of outdoor education philosophy and practice, the emphasis is upon 
responding to, and empathising with, the outdoors as particular places, rich in 
local meaning and significance.

Current outdoor education theory and practice is influenced by cultural ideas 
about risk and adventure, and by psychological theories of personal and social 
development. However, in recent decades the professional discourse of outdoor 
education has made a noticeable shift to include education for the ‘environment’ 
and ‘nature’. This has resulted in a mismatch between theory and practice: 
traditional notions of proving oneself ‘against’ the challenges of the outdoors 
are antithetical to the development of an empathetic relationship with outdoor 
places, which growing concern with today’s environment demands.

This book is the first of its kind to articulate a renewal of philosophy and practice 
for outdoor education that is in keeping with the educational needs of today’s 
young people as they grapple with considerable social and ecological changes 
in a rapidly changing world. The authors draw extensively on international, 
national and local literature and provide compelling case studies drawn from 
the Australian and New Zealand contexts. 

A Pedagogy 
of Place

Outdoor education for a changing world 

Brian Wattchow and Mike Brown

A Pedagogy of Place
Outdoor education for a changing world 

Brian Wattchow and Mike Brown
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In a little over 50 years, Monash University has earned an enviable international reputation 
for research and teaching excellence. 

Since 2000, we’ve built on this reputation – becoming the largest university in Australia. 
And we continue to grow, extending our reach across 10 campuses and learning centres 
in four continents.

It says something about us, that for a relatively young university, Monash ranks above 
world standards in almost all disciplines. 

Find out more:

www.monash.edu

 facebook.com/Monash.University

 twitter.com/MonashUni

Australia          n          China          n          India          n          Italy          n          Malaysia          n          South Africa


