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DR HOALETT: Menbers and guests, Australians have nmade nany

significant contributions to science, particularly in the
fields of nedical, research and astrononmy. |In the |ast
15 years Nobel Prizes in physiology or nedicine have been
awarded to Professor Peter Doherty, who addressed the
society in 2003, Professor Barry Marshall and Dr Robin
Warren and Dr Elizabeth Bl ackburn. Earlier this year the
Nobel Prize in physics was jointly awarded to Professor
Brian Schm dt, an astrononer at the Australian National
Uni versity.

The Australian Acadeny of Science, located in the
di stinctive shrine done in Canberra, has pronoted science
in this country since its foundation in 1954. The acadeny
was nodell ed on the Royal Society of London which at
351 years of age is the oldest scientific acadeny in
conti nuous exi stence.

It gives nme great pleasure to introduce the
Presi dent of the Australian Acadeny of Science, Professor
Suzanne Cory, whose address to the society is entitled, "A
passion for science and why Australia' s future depends on
it".

Prof essor Cory is one of Australia's nost
di sti ngui shed nol ecul ar biologists. Born in Ml bourne,
she graduated in biochem stry at the University of
Mel bour ne before gaining her PhD from Canbri dge. She
conti nued her studies at the University of Geneva before
returning to Mel bourne in 1971 to a research position at
the Walter and Eliza Hall Institute of Medical Research
She was Director of that Institute and Professor of
Medi cal Biology at the University of Mel bourne from 1996
to 20009.
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She is currently a Vice-Chancellor's Fell ow of
the University of Mel bourne and an Honorary Professori al
Fellow in the Ml ecular Genetics of Cancer Division at the
Walter and Eliza Hall Institute. She was elected
Presi dent of the Australian Acadeny of Science in My
2010.

Prof essor Cory's research has had a major inpact
in the fields of imunology and of cancer. Her scientific
achi evenents have attracted nunmerous honours and awards,

i ncluding the Burnet Medal of the Australian Acadeny of
Science, joint recipient of the Australia Prize and the
Royal Medal of the Royal Society in 2002.

She was elected a Fellow of the Australian
Acadeny of Science in 1986, a Fellow of the Royal Society
in 1992, a Foreign Menber of the US National Acadeny of
Sciences in 1997, a Foreign Menber of the Australian
Acadeny of Arts and Sciences in 2001, an Associ ate Foreign
Menber of the French Acadeny of Sciences in 2002, an
Academi ci an of the Pontifical Acadeny of Sciences in 2004,
and an Associ ate Menber of the European Ml ecul ar Bi ol ogy
Organi sation in 2007.

In 1999 she was appoi nted Conpani on of the
General Division of the Order of Australia, and in 2009
she was awarded the decoration of Chevalier of the Legion

of Honour of France. Please welconme Professor Cory.

PROFESSOR SUZANNE CORY: Thank you very nuch, Dr Howett, for

t hat generous introduction. 1In fact we could just have
di nner, couldn't we, because you have outlined a | ot of
what |'m going to speak about tonight, because a sort of
subtitle of the talk m ght be how!| got fromthere to

here. 1'mgoing to tell you a bit about ny scientific
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career and the passion that drove it, and al so di scuss
with you a little bit towards the end about why | consi der
that a greater investnent in science is so crucial for
Australia's future prosperity. Just before | begin, can
everyone hear ne? Geat. Thank you.

It's a pleasure to be anongst you all here
tonight. 1It's good to be inside, too, out of this wet
weather. So first ny career. Wen | was a child here
growi ng up in Mel bourne, in East Kew actually, if you told
me | woul d becone a scientist | would have | aughed. From
the very earliest tine | can renenber | lived in a world
of books, and | was determ ned to be a great novelist.

My seduction by science was not a sudden
revel ation, rather it sort of crept up on nme. Like nost
scientists | know, in fact, ny interest was first sparked
by one particul ar teacher, one remarkable teacher. M ne
was Ms Laura White. She was ny general science teacher in
year 9 when | was at Canberwell Grls School. Wy did she
make such a difference to ne? | think it was because she
showed herself such a sense of wonder and passi on about
the natural world. It was really infectious.

But the die was not cast and | was still
determned to do arts actually at Mel bourne University,
but towards the end of ny high school years | didn't
really know what | wanted to do with an arts degree and it
seened nore practical to do science. But | wasn't really
hooked until a lecture in nmy first year at Ml bourne
University. | was doing a classical genetics course, and
| confess | was struggling sonewhat. Then cane the
| ecture that was literally to change the course of ny

life.
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Qur professor was nornmally a very reserved nman.
But this day he sinply ran into the |lecture theatre waving
a scientific paper in the air and literally shaking with
excitenent. He told us that day that it had been just
di scovered that each of our chronosones was conposed of a
single giant nolecule of DNA. The concept of this
conti nuous ribbon of thousands of genes obviously blew him
away, and he inprinted on ne that day an enthusiasm and an
awe about the nature and organi sati on of our genes that
has never left ne.

As you heard, | went on to major in biochemstry,
and there | |earnt about the el egant doubl e heli cal
structure of DNA discovered in Canbridge in 1953 by Janes
Wat son and Francis Crick, nanes that |I'm sure everyone in
this roomis well aware of.

My lecturers told ne that the genetic code had
just been cracked and that a new science, nolecul ar
bi ol ogy, had sprung up to unravel the nol ecul ar secrets of
the life process. | becane nore and nore fascinated.
| ended up doing a nmasters degree and | caught the
research bug, and | decided I would need to do ny PhD, but
not in Melbourne. | wanted to spread ny wi ngs and go
abroad, another of ny very early dreans.

So |'"mactually amazed when | | ook back and
consi der how naive | was, but | decided that | would apply
to Francis Crick in Canbridge to do his PhD in his
departnent at the mecca of nol ecul ar biol ogy, the very
best place in the world, and to ne ny idol. Anmazingly he
said yes. | have no idea why he said so. Perhaps it was
so unusual at that tinme to have a request fromso far away

at the bottom of the world.
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So where | went, the Laboratory of Mol ecul ar

Bi ol ogy, or we called it the LMB, and it is still called
the LMB, was an absolutely amazing place; still is. O
the six founding fathers, five were still there and four

had al ready won Nobel Prizes. |ndeed Fred Sanger, who
becane ny hero, was to win two, another one after | left.

The lab attracted the brightest and the very best
postdoctoral fellows fromall around the world, |ike bees
to a honey pot, and one of them Jerry Adans, who had cone
fromJimWatson's lab in the US at Harvard to work with
Fred Sanger, was to becone ny scientific and |ife partner.
|'"'m pleased to say he is here with me tonight, so you are
getting two for one. So this is his story as well as ny
story.

Scientists at the LMB worked with a dedication
that | had barely glinpsed before here in Australia. They
were in a race with the rest of the world to unlock the
secrets of life, and they intended to get there first.
These | essons becane indelibly inprinted on ny
consci ousness. It no |onger seened worthwhile to dabble
in science. One had to ask the big questions and be
engaged full force or not do it at all.

My PhD project was to purify and sequence a
transfer RNA, which is one of the adaptor nol ecul es that
decode the | anguage of DNA into the | anguage of proteins.
This task was quite trivial by today's standards, but in
fact at that time the sequence of the first of such
nmol ecul es had only just been published and it had taken
several years by a team of very experienced biochem sts in
Cermany to do so. | had sone very rocky tines and

sonetines a PhD seened a | ong way into the distance, but
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eventual ly | succeeded thanks to the new technol ogy that
Fred Sanger had just devel oped for sequenci ng RNA.

After Canbridge, Jerry and | went together to the
Uni versity of Geneva for further experience, and there we
started working together and we have actually done that
ever since. People sonetines think we are crazy, but we
actually like sharing the sane passions. | can't imgine
not being able to go honme and tal k about what in your
professional life had excited you about that day. W also
started sharing our lifelong passion for travel and hiking
and skiing and good food and wi ne, which we are sharing
here toni ght as well.

So after Geneva that was a big crossroads for us
because we had to decide where we would set up our own
| ab, that's the next stage after our training process of
course, and the obvious path, Jerry being Anerican, was to
go to the US. But | was very lucky. Jerry decided that
we should give it a go in Australia. But we were both
very clear about this: we would only cone if we could find
a place of world standing |ike the LMB at Canbri dge.

We found this place in Mel bourne at the Walter
and Eliza Hall Institute of Medical Research. It's a big
mout hful. We call it WEHI for short and | will be calling
it WEHI the rest of the night. This institute was already
worl d renowned for its work in immunol ogy. Macfarl ane
Burnet - I'msure that's a nane that all of you know as
wel |l - had been the previous director and he had won the
Nobel Prize in 1960. The new director - who | know you
know very well - Gus Nossal, was also of course a world
| eader in inmunol ogy.

So we nmet with Nossal and we nmanaged to persuade
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hi mthat this new nol ecul ar biol ogy, which was very
different than his kind of science, would hel p him solve
the maj or questions then being asked by i nmunol ogi st s,
gquestions such as: how does the body generate the billions
of different antibodies that it uses to fight off disease?
So he took a ganble and we took a ganble and we joined the
institute in 1971 and we have been there ever since, and
we have been very happy there ever since.

| have to say that the early days were a rea
chall enge. There were virtually no other nolecul ar
bi ol ogists in Australia then and the Hall Institute had
none of the relevant reagent bottles, |et alone the
sophi sti cated equi pnent that we had been used to for the
work we were doing. But, with Nossal's strong backi ng and
with financial support froma grant fromthe US Nationa
Institutes of Health, we started to make headway and we
just made it by the skin of our teeth. W managed to get
our first major publication out in Nature just before we
had to put the conpetitive renewal in for that grant. |If
we had not got that grant again |I'm not sure we would have
been able to stay.

So the pace of science then started to really
pi ck up because of this anmazi ng new technol ogy.
Reconbi nant DNA technol ogy - sone of you may know it as
genetic engineering - was born in California through the
wor k of Boyer and Cohen in the early '70s, and | abs around
the world, including ours, raced to set up this technol ogy
whi ch basically lets you isolate a single gene froma
conpl ex organi sm such as a hunman being or a nouse,
install it into a bacterium and then use the bacterium as

a factory to produce | arge anmounts of the manmal i an gene
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to study its sequence and its function, what it does.

Sone of you present may renenber how
controversial this technology was at the tinme because of
the fear that one mght inadvertently create a dangerous
new strain of bacteria. There were even marches in
downt own Boston and even hostile neetings here at
Mel bourne University. | renmenber Jerry having to confront
- what was it called - the assenbly at Ml bourne
Uni versity to defend going into this kind of work.

The fear of super bugs was to prove unfounded,
but scientists voluntarily inposed a noratoriumon al
such work at the tine until appropriate guidelines and
contai nment conditions had been devel oped. Then of course
eventually in Australia that was enshrined in | aw and we
now have the O fice of the Gene Regulator. W call them
t he gene police.

W were the first in Australia to use reconbi nant
DNA technol ogy to isolate manmalian genes. |In fact it was
very frustrating at the time because the guidelines had to
be devel oped around us and we had to sort of wait until
they had been put into place and wait until these fancy
super | abs had been built, these containnent |abs.

In Switzerland Susunmu Tonegawa had no such
restrictions because Switzerland hadn't noved into setting
up the regul ations yet, and it was he who won the race to
under stand anti body diversity for which he was | ater
awar ded the Nobel Prize. | wanted to tell you about this
because it was such an astoni shing and worl d- br eaki ng
finding at the tine. To everyone's amazenent he found
that, unlike other genes, unlike all other genes, antibody

genes are encoded in our genones as bits and pi eces.
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Therefore the cells that nmake anti bodies, which are called
| ynphocytes, have to actively assenble a conpl ete gene
fromthese individual bits and pieces by cutting and
pasting their DNA. Because so nmany different conbi nations
are possible, the total nunber of antibody specificities
that can be generated by the total popul ation of
| ynphocytes becones billions, and that's how we can nake
so many different anti bodies. An amazing evol ution.

Qur major contribution in this very exciting
period was to show that another nmmjor process in
i mmunol ogy called class swwtching - and it doesn't really
matter tonight what that is - that involves another
remar kabl e DNA cut and paste job, and that is inportant
but what | want to say in a few mnutes. W al so hel ped
enunerate the exact nunber of these antibody gene
el enents.

Then after about 10 years in this field Jerry and
| totally refocused our program and we swi tched from
i munol ogy to cancer. Wiy did we do that? Well, we had
been electrified, really literally electrified, to |learn
that Harold Varnus and M chael Bishop, also in California,
had found that every mammalian cell contains genes that
are very simlar to genes found in | eukaem a viruses and
known in the | eukaem a viruses to cause cancer. These
| eukaem a viruses were fromrodents and cats, but in the
cells of all manmmalian creatures |ike us there were very
simlar genes. This again was another watershed di scovery
and it won themthe Nobel Prize. Because, you see, the
inplication was that each one of us harbours the seeds of
cancer; genes that can turn rogue if they are nutated or

expressed in the wong cell type or at the wong tine.
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So we becane very excited about that, began
readi ng voraciously in the new field, very keen to becone
part of it. W becane aware fromour reading that a kind
of |lynphoma, called Burkitt's |ynphoma, that's very conmon
in Equatorial Africa and Papua New Gui nea, also found in
the Western communities but not so preval ent there,
anyway, this |ynphoma and an equival ent tunour that's
found in nouse carries a genetic abnormality in which two
chronosones are broken and rejoined to the wong partners.
So you create by that process two hybrid chronosones.
That's known in the trade as chronosone transl ocation

As we were doing this reading we were riveted to
learn, it just had been published, that the | ocus for
anti body genes had just been mapped near the break point
of one of the chronobsones involved in this Burkitt's
transl ocation. So, to cut a long and very exciting story
short, we hypot hesi sed and went on to prove that the
Burkitt chronosone translocation was in fact an anti body
gene rearrangenent gone wong. W had cloned the
i nterchronmosomal junction and we found that the anti body
gene | ocus on one chronosone had been accidentally |inked
to an al ready-known cancer-provoki ng gene, a gene called
myc. It doesn't matter why it is called nyc.

This gene encodes a protein that's required for
cells to divide and multiply. 1It's normally very tightly
regul ated, but when it becane linked to the very strong on
signals fromthe anti body genes control is |ost and nyc
just keeps driving cells to proliferate even when they
should stop. Now it seened highly likely after we had
made this discovery, and it was nade sinultaneously by

several labs in the US as well, that this |inkage of myc
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to the anti body gene |ocus was the root cause of Burkitt's
| ynphoma.

But at this stage it was only guilt by
associ ation. Qur final proof was to generate mce
carrying the altered myc gene, and every one of these mce
born with this gene cane down with | ynphoma before they
were 12 nonths of age, every single one of them | wll
never forget the excitenment of the day that the first
mouse was di agnosed. So that was a really inportant
di scovery.

Qur myc nouse - as we called them that's an
irony, that - becane a very powerful cancer nodel that's
been used all around the world. The nyc transl ocation
becane a paradigm for isolating other cancer-provoking, we
call them oncogenes fromdifferent kinds of |ynphonmas and
| eukaem as.

We ourselves went on to study several such
oncogenes, but one in particul ar stands out because it
shifted our research interests yet again. This is a gene
called bcl-2. Even our daughters, one of whom becane a
| awyer, know the words nyc and bcl-2 very well. W nust
have tal ked about it very nuch at hone.

This had been a gene that had been cloned from
anot her kind of human | ynphoma called follicular |ynphoma.
It had been cloned in 1984 by sone US researchers. But
the function of this gene had remai ned a nystery because
it didn't give out any clues about its function fromits
sequence until David Vaux, when he was doing his PhD
studies in our |ab, found out that bcl-2 was a very
different kind of gene. 1It's a gene that pronotes the

survival of cells; not the nmultiplication of cells but the
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survival of cells.

Again we created a nouse nodel and went on to
show, with our coll eagues Andreas Strasser and Al an
Harris, that over-expression of this gene bcl-2 also
provokes | ynphoma, especially when it is associated with
myc. This was a really major discovery, the very first
time it was realised that cancer devel opnent invol ves not
only genetic accidents that pronote cell proliferation but
al so genetic accidents that block the normal cell death
process.

Bcl -2 proved to have many rel atives and sone of
them like bcl-2, pronote cell survival. Sone of them do
just the opposite; they pronote cell death. Together they
interact with each other and fight it out and determ ne
whet her at any nonent a cell should live or die in
response to the very conplex signals that it is receiving
either fromwthin or fromits environnent.

Bcl-2's famly is still our central scientific
passi on and over the years we have fornmed a consortium
with many other labs at the institute to work out in
nmol ecul ar detail how this switch works. W are now using
this know edge to hel p devel op much nore effective drugs
to use agai nst cancer cells to invoke the natural process
of cell death by m m cking the natural proteins. |ndeed
sone of these conpounds have now gone into clinical trial

and they are | ooking very encouraging.

So that's enough real science. 1'mgoing to talk
nmore about ny professional life as Director and now
President. In 1996 both of our lives were turned upside

down when | was asked to becone Director of the Walter and

Eliza Hall Institute. | had not sought this position, and
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in fact | never contenplated this kind of |eadership. 1In
fact it was one of the nost difficult decisions of ny
life. The others were getting married and having

chil dren.

| was very reluctant to accept at first because
my research was going very well and |I | oved working at the
bench. And can you inmagine following in Gus Nossal's
shoes? A really hard ask, that one.

So why did 1l doit? Well, when | was in
Canbridge it had seened to ne that | had very little
chance of pursuing ny career in Australia. But WEH had
enabled nme to do just that. It had ensured that Jerry and
| could pursue our careers here at the highest
international level. So 24 years |ater when | was asked
to becone Director | accepted because | felt that by
taking on this responsibility I could pay back a huge debt
that | owed to the institute for enabling me to fulfil ny
scientific dreanms here in Australia rather than in exile
over seas.

The first 12 nonths was certainly a trial by fire
for this novice director while | learnt the ropes. One of
the nost chall enging periods that | thought would interest
both the |l awers and the doctors here tonight cane |like a
bolt fromthe blue. At one in the norning on Tuesday
10 June 1997 our press officer was woken up by journalists
at the front door, knocking on his front door at 1 o'clock
in the norning, asking himto comment on articles that
were running on the front page of the Age that norning.
The banner headline said, "Babies used in experinents",
over a story that was about clinical research on

i nfectious diseases carried out 50 years earlier in
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orphanages in Victoria. The article nanmed CSL, WEH and
Burnet, and over ensuing days things went frombad to
worse. On the 13th, for exanple, the headline in the
Australian shrieked, "Vaccine trial in breach of Nurenberg
code".

So you can inmagine here was | barely 12 nonths
into the job having to face that. It caused us trenendous
distress, but it also caused a |lot of distress to those
who were now of course well grown up but had been in care
at that tinme in the orphanages. W had to do a | ot of
research into a |lot of the docunentation, and that was
quite sonething, digging it all up

The truth of the matter was that viral and
bacterial scourges were still ranpant in the '40s and
'50s, especially in the overcrowded conditions that were
in schools and orphanages. Researchers at the institute
and CSL had sinply responded to appeals for help fromthe
or phanages, and all tests had been carried out with the
approval of |egal guardians and responsi bl e nedi cal
officers. So of course we had to take professional advice
to manage this situation, but you can imagi ne how nuch
energy and anxiety it caused conbating it.

So there were many other difficult tasks to
tackle over the 13 years of ny directorship, but they were
al so wonderful tinmes, wonderful opportunities to take
initiatives which did require a ot of work and energy,
but are so i mensely satisfying to achieve. For exanple,
one of the ones |I'mnost proud of is recruiting back from
Bost on two young peopl e and persuading themto switch from
st udyi ng haenmat ol ogy to studyi ng breast cancer. Now that

team they are still at the Hall Institute, are | eading
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the world in understandi ng breast cancer and stemcells
that create the breast. So watching other people flourish
is a great satisfaction. Eventually | also helped build a
new wi ng that's doubled the size of the institute.

In June 2009 | stepped down fromthe directorship
and happily resuned the sinpler life of |eading just ny
own | aboratory. But soon another major chall enge energed
and | was elected, as you heard, as the President of the

Australian Acadeny of Science, a position | took up in My

|ast year. It is a four-year position.
So not all of you, I think, are as famliar with
the acadeny as your President. It is based in Canberra.

It's in an iconic building designed by Roy Gounds. The
Canberran taxi drivers often call it the Martian enbassy
because it is shaped sonmewhat |ike a flying saucer. It
was established in 1954 by Royal Charter and it is
nodel | ed, as the President said, on the Royal Society.

So really it's not just a building. |It's a group
of about 440 of Australia's nobst em nent scientists from
all branches of the physical and |ife sciences and
mat hemati cs. Each year we elect 16 new Fel |l ows based on
their outstanding internationally recognised contributions
to science.

We see our responsibilities as an acadeny as
fourfold: nurturing and recogni si ng out st andi ng
contributions to science, inproving science education and
publ i c awareness of science, pronpting strong governnent
science policy, and nurturing international scientific
rel ationshi ps.

Hol ding this office has provided ne with a far

greater appreciation of the depth and breadth of

. MCA: MB  19/11/11 15 ADDRESS
Medi co- Legal 11-1180



© 00 N OO 0o b~ wWw N P

W oW NN N DNNNNDNDNNDNPR P P P P P R PR R
B O © 0 ~N o U0 A W N P O © 0 ~N o U0 M W N B O

Australian science and it has caused ne to reflect nore
deeply on the place of science in society and politics.
One of the recent high points for the acadeny of course
was the announcenent of the Nobel Prize for physics to
Brian Schm dt. That was a really exciting week up there
when we were cel ebrating Brian and his outstanding

di scovery that the expansion of the universe is actually
accelerating; nothing that we all in this room have to
worry about however. | forget how many billions of years
off it is before it is gone to nothing.

| have al so as President appreciated being able
to work through the acadeny to foster international
sci ence networks. For exanple, just a couple of weeks ago
| was in China to neet wwth the new President of the
Chi nese Acadeny of Sciences and attend with hima joint
Austral i a-Chi na synposi um where they were tal king about
t he devel opnent of nano particles and cheaper diagnostics
for nmedicine, new materials for clean energy and recycling
t echnol ogy.

The acadeny works very hard to contribute
scientific evidence to political and community di scourse
in Australia. | wll just nmention one highlight of this
year has been our very influential booklet, "Questions and
answers about climte change”, which has now been
downl oaded from our website - | checked this just before,
yesterday - over 250,000 tines, which is pretty
i npressive. W distribute that in hard copy to al
politicians in the country, state and federal, al
councils, all secondary schools and many ot her people
besides. If you are interested in reading it, it's very

short but it is really very good. It took 1,400 person
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hours of work to put it together to arrive at a succinct
summary of the facts as are known and that are really
solid today. You can find it at our website, at the
acadeny website.

We al so have a very experienced secretariat in
Canberra and we make many subm ssions to revi ews and
inquiries fromgovernnent; for exanple, the recent reviews
of bills about stemcells and patenting genes.

| want to turn nowin the |ast few mnutes to the
i nportance of investnent in science and science education
for the future prosperity of this nation. If you reflect
on it, we live in an age in which virtually every aspect
of our lives is determ ned by science in one way or
another. \When so many pressing gl obal issues require
science for solutions - issues such as infectious
di seases, obesity, cancer, popul ation pressure,
envi ronnment al degradation, clinmate change, food and water
security and cl ean energy production - to tackle such
chal l enges we need creative researchers and engi neers
drawn from many disciplines and we need a technol ogically
skill ed workf orce.

As you all know, Australia has a very rich
heritage of scientific endeavour. W have given the world
the black box flight recorder, the bionic ear, the
i nfl uenza drug Rel enza, Gardasil, w-fi, and just recently
we cel ebrated the polynmer chemstry that's transforned the
pl astics industry around the world that won the Prine
Mnister's Prize for science this year. That's just a few
of the outstandi ng successes in Australian science.

In fact 1'mconfident that the scientific

potential of this country has never been greater, but our
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ability torealise this potential is not assured. | think
there are three things threatening our present and future
potential to discover and innovate. As a consequence,
they al so threaten our econom c security and ongoi ng
prosperity. These are the level of our investnent in
research and devel opnent, our capacity to lever this

i nvest nent by engaging effectively with the gl obal science
effort, and the poor science literacy of our workforce and
our conmunity.

Let ne just touch briefly on each of these in
turn. So first of all level of investnent. Australia
spends around 2.2 per cent of its gross donestic product,
that's around $900 per person per year, on research and
devel opnent. This puts us at only 14th anongst OECD
menber countries. Top of the list is Israel with
4.6 per cent spending, followed by Finland and Sweden
whi ch each spend 3.6 per cent. South Korea is aimng for
5 per cent.

Furthernore, worryingly, Australia ranks well
beneath the bottom half of OECD countries when it cones to
t he nunber of graduates energing with a science or
engi neering degree. These are sobering statistics.

As we enbrace the challenges and rapid
devel opnents of the 21st century past success, policies
and attitudes are no guarantee that Australia will be able
to continue to deliver internationally conpetitive R&D.
That's why the Australian Acadeny of Science has called on
state and federal governnents and on industry to create a
sovereign fund for science to secure the future prosperity
of the nation. W want Australia to set itself the goa

of increasing its investnent in research and devel opnent
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to at |l east 3 per cent of GDP by 2020.

Turning now to international |inkages, even if we
have very good support and investnent by governnent, the
capacity for Australian R& to flourish and feed our
econony will be severely limted if we operate in
i sol ati on because, if you think about it, we can only
produce 2 per cent of the world' s science know edge. To

access the remaining 98 per cent we need to be well

connected to the gl obal science network. |If we don't keep
oursel ves on the gl obal stage, we'll |ose scientists and
i deas to other countries and we will forgo the opportunity

whi ch we have at the nonent of attracting the best and the
brightest fromel sewhere to work here. W will also forgo
the econom c benefits that flow from R&D

The gl obal scientific |andscape is rapidly
changi ng and Australia has a uni que opportunity because we
have a foot in both West and in Asia. W need to maintain
and build on our already very strong |inks wth Europe,
the UK and North American science, but we also need to
forge strong scientific connections in Asia.

Asi a understands well the inportance of
investnent in R& for econom c conpetitiveness. Wile our
attention in Australia is being distracted by the m ning
boom or naybe we are being lulled to sl eep, our nmgjor
partner economes in Asia are in the mddle of a science
and i nnovati on boom The OECD reports that China's
i nvestnment in R& accounted for 13 per cent of the CECD
total in 2008, up from5 per cent in 2001, and this rapid
grow h shows no signs of slowng. | have seen it with ny
own eyes. India, South Korea, Singapore and Mal aysia are

all also showi ng very strong R&D growt h.
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Qur ability to link with the science and
i nnovati on organi sations in those countries will be
critical for our future business engagenent with them W
have a wi ndow that's open at the nonent and we have good
rel ationshi ps, but the w ndow for engagenment wi |l not
remain open for long. China is going so fast it's going
to domnate the world and be totally self-sufficient
before too | ong.

The acadeny has wor ked assi duously over nany
years to foster and encourage international connections
for Australian science. |In partnership with
the Australian governnent, we have been proud to
facilitate international workshops for young people and
mature scientists across disciplines and around the worl d.
However, the ability for the acadeny to do that depended
on a grant fromthe governnent that's been operating for
10 years. We were devastated to learn that in the |ast
budget that funding program finished.

W think this is too inportant an area to
neglect. So, even though the program has finished, we
have been working very hard to nake sure that the
rel ationships, especially with China, have not been
severed. But we need a new programurgently, and on
Tuesday we will be launching a paper calling for imediate
further investnent by the governnent in our nation's
i nternati onal engagenent in science.

Turning to ny final point, people who understand
t he econony nmuch better than I, econom sts and
industrialists, agree that the future prosperity of al
nations is going to depend on a skilled workforce,

i nnovation, entrepreneurship, high productivity and the

. MCA: MB  19/11/11 20 ADDRESS
Medi co- Legal 11-1180



© 00 N OO 0o b~ wWw N P

W oW NN N DNNNNDNDNNDNPR P P P P P R PR R
B O © 0 ~N o U0 A W N P O © 0 ~N o U0 M W N B O

creation of the kind of know edge intensive goods and
services that can only result fromrobust R&D

However, worryingly, Australia is in danger of
progressively deskilling its workforce, not upskilling it.
Already many skills are in short supply, and in fact the
I ndustry Skills Councils found that there is an alarm ng
deficit in even the nost basic | anguage, literacy and

nunmer acy skills anongst our worKkforce.

The workforce of tonorrow will be drawn fromthe
students of today. |If we don't equip these students with
the right skills, we will find ourselves in the near

future with a very | acklustre econony and a danger ous
paucity of skilled workers. That's why the Australian
Acadeny of Science believes that quality science and maths
education in our schools is the single nost inportant
factor in determning Australia' s readiness for this
growi ng technol ogical age and its ability to prosper into
the future. Wthout a strong and inspiring science and
mat hs education systemit will be inpossible to generate
an internationally conpetitive workforce.

But Australia hasn't been doing terribly well on
this front in recent decades because our secondary
students, all the statistics tell us that they are
continuing to lose interest in science and maths at an
alarmng rate. [In 1991 90 per cent of year 12 students
wer e studying science, but just 10 years |later that nunber
had dropped to 76 per cent, and this year only 51 per cent
of all year 12 students are studying science subjects.

Why is this happening? Mst students get turned

off by the way science is taught in school these days. It
is still taught the ol d-fashioned way of chal k and tal k
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| essons at the blackboard, the way that we were all
educated. That's just not good enough these days.

When it is taught properly science can be
exciting, dynamc, tactile and enpowering. It is really
i nportant not just for students who are going on to do
science, it is inportant for everyone, because it equips
students with critical skills in reasoning and probl em
solving and it equips themfor life for many fields of
endeavour.

So it is vitally inportant that we shift the way
that science is taught in this country. That's what the
acadeny is trying to do. W have two science prograns
that we are very proud of, one called Primary Connections,
where we train primary school teachers in how to teach
science and we give themvery conprehensive curricul um
resources, and anot her one called Science by Doing for
j uni or secondary school students.

Both of these prograns are designed to enhance
the teachers' skills, give them confidence, but also they
enphasi se inquiry based | earning and draws strong |inks
al so between science and literacy. They are incredibly
popul ar in schools and they are incredibly highly rated
internationally. In fact Primary Connections is nowin
nmore than 50 per cent of Australia' s primary schools, and
my goal is to have it in 100 per cent.

Unfortunately Science by Doing is at a nmuch
earlier stage of devel opnent. W have conpleted a very
successful pilot program but unfortunately we can't go
any further because the governnent again stopped funding
that in the last budget. W determ ned, however, to

conplete the units that are required for years 7 and 8 and
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then we want to go further up to year 12. So we are
urgently seeking other support. Any ideas anyone has in
this room | will be very happy to receive them

There are many passionate and inspiring people in
Australia working to reinvigorate high school science in
Australia. M hope is that, whatever the nechanism this
is achieved and that many nore Australian students
experience the wonder and the joy of scientific discovery
that | have experienced in ny life. | hope that sone of
t hese students go on to becone the researchers of
tonorrow. | hope that all of the others will use this
spirit of inquiry every day in their profession or trade,
what ever that m ght be. | also hope that by having a
scientifically literate community and parlianent we wll
be able to nake sensi bl e deci sions about the big issues
that are facing us as a nation in the 21st century.

Thanks for your attention

DR HOALETT: Professor Cory has very kindly agreed to take sone

questions fromthe floor. |[|f you would preface your
question with your nanme for the benefit of the sound
recording. | mght nmake a start.

Prof essor Cory, you nentioned an enphasi se on
encouragi ng students at a very early stage, at school in
fact in year 7 and beyond. Did you have a science teacher

when you were at school who was an inspiration to you?

PROFESSOR SUZANNE CORY: Yes, | told you about Ms White in year

9. So she started the hook for me. But | think actually
primary school is where we have to start, and there it's
easy. You all know fromyour own kids how interested
young children are in the world around themand in their

own bodies. They are just naturally curious.
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What' s been going wong in primary schools is
that the primary school teachers have not had the
confi dence because they have not done science thensel ves,
so they have not had the confidence to teach their
chil dren sci ence.

So that's why our Primary Connections programis
so powerful, because what it does is it gives special
wor kshops to the teachers, gives themthe confidence and
gives themmaterials that they can just go out and do
experinments with the primry school students that the
students just love. | have been into sone of these
classes and it's amazing what a buzz there is in these
cl asses when the kids are doing science. You can |ink
science and literacy. So you can teach them everything

they need to know by teaching it through science.

QUESTION: Do you have any comments about how we may further

capture the attention of both governnent and industry in

the i nvestnent that we need to enbark on?

PROFESSOR SUZANNE CORY: So we have on the one hand a really

strong reputation in scientific discovery. But where are
the businesses flow ng fromthose discoveries? W are
doing a ot better in Australia than we used to do thanks
to i nvestnent by governnents such as - well, successive
state governnents in Victoria have been very well aware of
t hat .

The problem has been the availability of venture
capital in Australia and experience in entrepreneurships,
the spin-out conpanies. This is where the scene is so
different than in California, for exanple, where there is
robust science being done in the universities and academ c

sector, and then that's very naturally flowng out into
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start-up conpanies, sone of which go bust, but nmany go on
or get bought by the big pharnma conpani es.

We have inproved. W have got bionic ear. W
have got Cochlear. W have got ResMed. O course we have
got CSL. So we are starting to devel op the conpani es.

But we have got a long way to go. Australia is still
pulling itself up by the bootstrap. W are nuch nore
aware at protecting our IP than we used to be. O course
you can only afford to protect it for so | ong because the
fees becone too big unless you have got a conpany that
takes over that responsibility for you. So Australia
often has to sell off its intellectual capital to a bigger
conpany overseas. But that's okay, so long as we can keep
goi ng further along the chain and get sone benefit back
fromthose conpani es overseas.

So | see real progress has happened in the | ast
15 years, but we need to have nmuch nore. | contrast that
with the situation in Singapore, for exanple, where they
are just so good at going fromthe basic discoveries to

conpani es.

LAURENCE HAREWOOD: Professor Cory, thank you for your

presentation tonight. It has been excellent. As best as
| can determ ne, when you started your career the big
question was to ask the role of the double helix of DNA
and of nol ecul ar biology. Wat would you see now as the
bi g question? In other words, if you had a young person
cone to you now and say, "I want to win a Nobel Prize,"

what question would you set themto answer?

PROFESSOR SUZANNE CORY: What area of research? O course

| would have to say cancer because that's ny field and

there are so many conpelling questions still to answer
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there. So there is a big opportunity there. But if |I'm
totally honest with you | think I would say the brain,
neuroscience. | think there is so nuch to be |earnt
there. | think the 21st century is going to be the
century of neuroscience where we will 1ook back in
amazenent at where we are now and how little we
under st and.

QUESTION: | thought al nost the nost worrying thing is the
decline in the nunber of (inaudible).

PROFESSOR SUZANNE CORY: | ndeed.

QUESTION: (I naudi bl e).

PROFESSOR SUZANNE CORY: | think climte change is a very good
exanple there. Haven't we seen sone dreadful things
published as if they had equal weight to the science
that's telling us that climate change is real. So we try.
| think you have to have a nmultifaceted approach. | think
the citizenry needs to feel nore confident about science.
So they need to be scientifically literate, as | have
ar gued.

| think our journalists need to be conpetent in
science. It is amazing when you go to New York and you
read the New York Tines there is page after page of the
nost sophisticated science articles. Those are devoured
by the stockbrokers because they are interested in the
conpanies flowing out of this science. So the |evel of
sophistication in this country in terns of science
reporting is not anywhere near that.

| think this is the era of instant gratification
Science is hard. It takes hard work. | think we have got
to approach it fromdifferent |levels. W have to teach it

differently, not just regurgitate facts at students, we
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have to engage themin finding out facts thensel ves.

We could do a lot nore on TV than we do in terns
of amazi ng progranms on science that are incredibly
captivating and very educational. Just think what David
Att enbor ough has done for an appreciation of the natural
world. So | think it's many things we have to do.

Certainly the acadeny tries very hard to explain
science to the public. W have one web based program
cal l ed Nova, for exanple, that tries to explain current
news, the science behind the news, and deliver it in
packages that are suitable at nmultiple |levels for teaching
in schools. That's one way we try to nmake science
approachable to our community and to the school children
in particular.

DR HOALETT: One final question.

QUESTION: (I naudible) regarding the decline in interest in
science in students, one consideration (inaudible) and in
this era of IT and finance - - -

PROFESSOR SUZANNE CORY: And | aw and nedi ci ne.

QUESTION: Law and nedicine, yes. | think that is probably one
of those aspects through the education systemthat we are
pushing children in the wong direction in nmaking choices
about what val ues they shoul d uphold (inaudible). Having
tal ked to young children (inaudible) and ask in general to
find out what they are interested in, even at a very early
age W thout parental input they are comrenti ng on things
like, "You'll get a really good job through |Iaw or you'l
earn a |l ot of noney through stockbroking or banking."

Chil dren are maki ng these decisions very early on and the
driver is (inaudible).

PROFESSOR SUZANNE CORY: And they are |learning that every day
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fromTV and the advertisenents are in front of them So,
yes, we do have to conbat that. | think |aw and nedici ne
are great professions. So | would never not want to
encourage children into those.

Science leads to many different kinds of jobs,
and | don't think that that's appreciated very nuch by
teachers and certainly not by our children. |t sounds so
esoteric in a way. W need to be nuch nore practical at
telling what kind of jobs |ead froman education in
science. They are nultiple in both conpanies and
academ a. Al so our young people are thinking of it only
in the academ c stream W need to have many nore of them
going out with a scientific mnd into many different Kkinds

of careers.

DR HOALETT: | call upon Dr Fabris, nenber of the commttee, to

give the vote of thanks.

DR FABRI S: Thank you, denn. | had planned before giving the

vote of thanks tonight to quote from Professor Cory from
various articles and things | found when | Googl ed her
recently, but she has stolen ny thunder a little bit
because she has basically touched on a | ot of these areas.
They were significant devel opnents in her life. It was
things like, "I don't know how | could have been so naive"
when she wote to Professor Crick as a young and
anti podean no | ess student wanting to work in his
| aboratory. O hers were about the inspiration she drew
fromher biology teacher in year 9 and her university
| ecturer which inspired her to go into science.

Anot her one was, "I inmagined nyself as Emly
Bronte or Jane Austen." Again she has told us how she

wanted to be a witer when she was a young girl. She said
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to the National Press Club a few nonths ago she was
basically rescued froma nediocre witing career by again
the inspiring biology teacher.

But there is one quote that is about sonething
Suzanne hasn't tal ked about tonight, and it's as foll ows,
"It's the colours, the light, the space. It's really very
deep in my soul.” This was a reference to the Australian
| andscape, which Professor Cory | understand | oves to
explore - she is a keen bushwal ker, along with Jerry - and
al so to photograph. This is one of the things apparently
that, along with famly and the Aussie sense of hunour,
drew her back hone to Australia and to Mel bourne.

| think we are very fortunate that Professor Cory
did conme hone and we got Jerry as a bonus; as Suzanne
says, two for one. So thank you very nuch, Professor
Cory, for sharing with us toni ght your obvious enthusiasm
and passion for science and science education. Please
accept this token of our appreciation. Can we all thank

Prof essor Cory in the usual way.
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