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Mara Haseltine and "SARS Inhibited"

On the evening of 20 September 2006, a simple ceremony was held to unveil the "SARS
Inhibited" sculpture, officiated by Mr Philip Yeo, Chairman of A*STAR. Mr Soo Kok Leng, the
Chairman of JTC; Mrs Ow Foong Pheng, the CEO of JTC; and Professor Chan Heng Chee,
Singapore Ambassador to the United States, were also present and each addressed the small

audience.

Mara Haseltine is tall and slender with arrestingly large
eyes. She speaks in a light and airy tone, taking long pauses
and letting her voice trail off like a gossamer thread. We are
meeting over coffee at Bistro Fabulous and sitting al fresco
so that Mara can keep an eye on the installation of her latest
sculpture at the Biopolis Epicentre. Mara is visiting Singapore
for several days to attend the official unveiling of the sculpture
and is delighted that her parents, her grandmother and a
friend from the US have come to lend their support. She is
even more excited that in a couple of days she will be traveling
to Indonesia for a short holiday before returning to New York.

"SARS Inhibited" is a depiction of the SARS protease
active cleft, and marks the successful elucidation in 2003 of
this three-dimensional structure by an international team of
scientists at the Biopolis. A billion times larger than the actual
protein and weighing three tons, the bronze sculpture was

fabricated in a foundry in New York in a process that took
more than 12 months, before being shipped to Singapore for
assembly at Biopolis.

It is a figurative piece of work where the form of the sculpture
is based on actual molecular data. Scientists at the Genome
Institute of Singapore (GIS) and the Institute of Molecular and
Cell Biology (IMCB), both A*STAR research institutes, in
conjunction with scientists from the University of Libeck in
Germany successfully deciphered the genome of the SARS
coronavirus during the 2003 SARS epidemic. X-ray
crystallography was employed to determine the detailed
structure of the SARS protease, a critical component of the
coronavirus, which was investigated as a target for drugs.

Creating the sculpture was not a matter of simply
magnifying the active cleft to a suitable size. In fact, Mara
admits that when she first saw the three-dimensional
rendering, it was a "tangled nasty web of things". On top of
that, translating a segment of this protein into a 3-ton bronze
sculpture required a feat of engineering to ensure that the
sheets of metal were self-supporting. Using artistic license
and her aesthetic eye, Mara isolated a portion of the active
cleft and modified it. Recognising that an image generated
from X-ray crystallographic data was a "snapshot" of the
protein in a particular state of vibration, Mara sought to
capture the moment in sculpture.

There is a path created by rough-hewn rocks through the
sculpture, which is set in water. Viewers are invited to "enter"
the active cleft by stepping on the rocks, and, much like an

Ms Mara Haseltine & Professor Rolf Higenfeld of the University of Libeck in Germany,
who helped identify the SARS protease.
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inhibitory molecule, the viewer is able to
metaphorically 'stop' the protease from carrying
out its function. Mara shares that this is
representative of how man is able to use the
power of the mind to affect the natural world. In
addition to celebrating the successful overcoming
of the SARS epidemic in Singapore, Mara hopes
that her sculpture will serve to empower viewers
and will help people gain a visceral knowledge
of themselves and the inner workings of their
bodies.

Mara's father, William Haseltine, is a renowned
scientist. Formerly a professor at Boston's Dana
Farber Cancer Institute, Harvard Medical School
and the Harvard School of Public Health, his
specialties are genetics and genomics. Mara
grew up surrounded by science and recalls how
her father often brought her to museums and
how she worked as a teenager in his laboratory, which
instilled within her a love for nature. Equally influenced by
her mother, who grew up in Japan, Mara has come to love
Zen gardens and draws inspiration from the mix of nature
and architecture in Japanese temple gardens. With the

The official unveiling: (from L to R) Mr Philip Yeo (A*STAR Chairman); Ms Mara Haseltine;
Dr William Haseltine; Mr Soo Kok Leng (JTC Corporation Chairman); Mrs Ow Foong Pheng
(CEO of JTC Corporation); Dr Chan Heng Chee (Singapore Ambassador to the United States).

This is Mara's first large bronze piece, and indeed, her first
art piece to be installed outside of North America. The
techniques used to create the sculpture are a combination
of ancient bronze techniques dating back 6,000 years and
modern metallurgic techniques used in the automobile and

‘ ‘ Centuries of discovery led to this sculpture and
it is an ode to man's innovation and creativity. , ,

"SARS Inhibited" sculpture she draws these elements
together through the use of water, rocks and the lush greenery
of the Biopolis epicenter. The sculpture is a luminous golden
red structure, reminiscent of twirling Chinese ribbons, that
appears to be growing up from the ground.

The artist, Ms Mara Haseltine, with her father, Dr William Haseltine.

aerospace industries. "Centuries of discovery led to this
sculpture and it is an ode to man's innovation and creativity",
which as Mara explains, is a testament to the work carried
out at the Biopolis.

When we move to the topic of Mara’s upcoming projects,
her eyes light up. Mara is not only an artist, but her love
of the natural world is also evident in her ardent
environmentalism. This fall she will be the guest artist in a
workshop in which she has the chance to study "sea-
scaping" in Lombok, Indonesia, with Professor of
Architecture Wolf Hilbretz and atmospheric scientist
Tom Goreau who have developed a specialized mineral
accretion technique called "Biorock", which creates
limestone structures from sea water. This process expedites
coral and shellfish growth, creating diverse habitats for a
variety of marine life. She plans to once again combine
science and art and to create beautiful structures underwater
which she calls "living sculptures”, and which will provide
new habitats for marine life that is becoming endangered
on a global scale.
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A*STAR-KI Workshop on Developmental and Cell
Biology and A*STAR-KI Immunology Symposium

The A*STAR - Karolinska Institute (KI) Workshop on Developmental and Cell Biology, and
the A*STAR-KI Immunology Symposium - the latest in the string of collaborative initiatives
and events between the two research organisations - were held at the Biopolis on 27 - 28
September 2006 and 16 - 17 October 2006, respectively.

A*STAR-KI Workshop on Developmental and Cell
Biology

Professor Urban
Lendahl, Head of the
Centre of Excellence
in Developmental
Biology at KI, gave
an overview of the
A*STAR-Karolinska
Institute Partnership
(AKIP) PhD
Programme, where
students sponsored
by A*STAR would
be jointly supervised
by scientists in
Singapore and in
Stockholm.

Students would spend two years at Kl followed by
another two years at an A*STAR research institute carrying
out a collaborative PhD research project, upon successful
completion of which they would be awarded a doctorate
from KI. The Centre of Excellence in Developmental
Biology (CEDB) at Kl is one institute students can consider.

Professor Urban Lendahl from Karolinska Institutet

Comprising 14 groups, the primary focus of CEDB's
research is on neural stem cells and neuronal development.

The workshop was carried out over eight sessions
and featured 21 scientists from various institutes at both
A*STAR and KI. A wide range of topics were presented,
such as embryonic, neuronal, mesenchymal stem cells;
functional genomics; cancer genetics; and animal models.

A*STAR-KI Immunology Symposium

Speaking at the opening of the symposium, Professor
Philippe Kourilsky, Chairman of the Singapore Immunology
Network (SIgN), welcomed opportunities for further scientific
exchange and collaboration between scientists from A*STAR
and KiI.

Seventeen speakers from A*STAR and Kl presented their
work at the symposium, which was divided into four
sessions covering common areas of interest: Cancer and
Immunotherapy; Inflammation; Innate Immunity;
and Antibody-Related Disorders.

This joint immunology symposium was timely given the
strong interest and recently-initiated programmes in the
field from both sides - Kl established the Karolinska Institute
Inflammation and Immunology Network (KiiM) in January
2005, and A*STAR set up the SIgN at the beginning of this
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year to build up a critical mass in basic and
translational immunology research, with a focus
on human immunology and systems biology
approaches.

In his opening remarks at the symposium,
Professor Jan Carlstedt-Duke, Dean of Research
at Kl, said that each side was keen to leverage on
the strengths that the other had to contribute. On
Sweden's part, its long history of integrating basic
and clinical research and its existing network of
registries and biobanks are valuable resources that
researchers in both countries could tap into in the
future.

A*STAR and Kl intend to deepen relationships not

Professor Philippe Kourilsky, Chairman of the Singapore Immunology Network

just at the organisational level, but also at the level
of individual researchers. The recently launched A*STAR-
Kl partnership in PhD training, which allows Singaporean
students to work on collaborative projects co-supervised
by Pls from both sides, would serve to encourage such
interactions. Professor Carlstedt-Duke added that the use
of students to forge bonds between the two institutions
would be very effective, and that Kl would also strongly
encourage Swedish students to work in A*STAR's labs.
The presentations from both sides at the symposium
were a good start to initiating collaborative projects. For
example, Dr Jean-Pierre Abastado from the Centre of
Molecular Medicine spoke about his work on a mouse
model of spontaneous melanoma that recapitulates the
human disease, which can be used to investigate
interactions between the immune system and cancer cells
during tumour development. He has found evidence
suggesting that immunoediting and other tolerance
mechanisms may work sequentially to enable the tumour
to pass under the radar of the immune system.

From the Kl side, Professor Sven Pettersen (Department
of Microbiology, Tumour & Cell Biology) is interested in
understanding how resident bacterial flora regulate innate
immune responses in intestinal epithelial cells, especially
through Toll-Like Receptor (TLR) signalling and nuclear
receptor expression. Normally, intestinal epithelial cells
separate commensal bacteria from the host in order to
prevent unwanted immune responses from being initiated;
however a deregulated interaction between the host and
the resident flora can lead to chronic inflammatory
disorders such as inflammatory bowel disease (IBD). By
understanding the signalling pathways involved, the group
hopes to find novel drug targets and design better
treatment regimes for patients with such disorders.

With these opportunities for collaboration in front
of them, the two organisations' fledgling immunology
programmes will certainly have a wealth of resources to
tap into and use to their advantage.
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ldeas Club for young researchers

Lively discussion with Professor Michael Kastan (extreme right) at an Ideas Club Brainstorm session

Since initiating collaborations, developing polices and
communicating science has traditionally been under the
aegis of senior scientists, opportunities for younger scientists,
especially post docs, to partake in the dynamic dialogue
between academia, industry and government has been
scarce. Young scientists will benefit from means of giving
them insights beyond their science, as this knowledge will
then aid them tremendously in charting their career and
research directions. It is said that "An ostrich with its head
in the sand is just as blind to opportunity as to disaster",
much like a scientist who knows only their science.

The Ideas Club was started to do exactly that. Through
small informal discussion sessions with specially invited experts,
the Ideas Club hopes to broaden the professional outlook of
its members beyond the tunnel vision that is one's own field,
in order to generate new insights, ideas and collaborations.

Since its inauguration in July, the Club has hosted several
such sessions, termed Brainstorm sessions, with prominent
academics and industry insiders, such as Dr Michael Entzeroth
(former-CSO, S*BIO) and Professor Michael Kastan (St Jude's
Children's Hospital). These brainstorm sessions have given

many young scientists a chance to discuss science beyond
the technical minutiae.

A notable session was one held with Professor Michael
Kastan, Director of the Cancer Centre at St Jude Children's
Research Hospital. It was a lively, yet broad, exchange that
touched upon the pros and cons of a MD-PhD degree, the
probable causes of oncogenesis, new approaches to cancer
therapy, and next generation cancer drugs coming up on the
horizon. At the end of the two hour discussion, both the
participants and Prof Kastan were very positive about the
utility of the session to connect scientists and doctors to the
complexities of real-world biomedical science, much beyond
their own expertise.

The Ideas Club has a number of events lined up to satisfy
our members' appetites for scientific, business, and bedside
knowledge. In November, the line-up of visitors for our
Brainstorm sessions includes Dr Rosemary Tan, CEO Veredus
Laboratories, and Mr Steven Fang, CEO Cygenics. A larger
seminar series may also be coming up in December. If you
are interested to learn more about the Club, please e-mail
club.ideas@gmail.com!

Official Opening of Biopolis
Phase II: Neuros and Immunos

Biopolis Phase Il was officially opened on 30 October 2006, just about
three years after the official opening of Biopolis Phase |I. This occasion
was graced by Professor Colin Blakemore, Chief Executive of the UK
Medical Research Council (second from the right), and Mr Philip Yeo,
Chairman of A*STAR (centre).

continued on page 19



biome Issue 6 | July 2006

Events @Biopolis

The challenge of gene therapy

Although gene therapy has traditionally been applied
to the treatment of single gene diseases such as cystic
fibrosis, muscular dystrophy and sickle cell anemia, it is
increasingly being studied as a treatment for more complex
diseases including cancer, heart disease, and
neurodegenerative diseases such as Alzheimer's and
Parkinson's.

Gene therapy has proven to be a notoriously difficult
and controversial area of study that has seen limited
success. Progress has been hindered by a number of
technical and ethical challenges, and despite the breathless
promises of quick and effective cures made when the field
first began in the 1970s, scientists have yet to hit on a
"magic bullet."

At his talk at Biopolis on 15 August, Dr James Wilson,
Head of the Gene Therapy Programme at the University of
Pennsylvania, outlined his attempts at surmounting some
of these technical difficulties, especially in the area of
vector design.

Dr Wilson's team focuses on developing better adeno-
associated virus (AAV) vectors for gene delivery. The lab
had first worked on adenovirus vectors, but these were
plagued with several problems: Gene expression brought
about by these vectors diminishes steadily over time,
making them unsuitable for the treatment of chronic
illnesses. Also,the vector and vector-transduced cells
trigger problematic immune responses in animals that
render the therapy ineffective.

On the other hand, AAVs, which were isolated in the
1960s as contaminants of laboratory adenovirus stocks,
can be stably expressed in animal muscle for a time scale
on the order of years. They also elicit less of an immune
response, making them better candidates for gene delivery
vehicles.

In order to find and develop better AAV vectors,
Dr Wilson's team embarked on a quest to explore the
AAV "space" by isolating more than 120 AAV variants

from human and non-human primate models. The best
vector candidates can be selected from this library through
screens for efficacy and safety, and subjected to further
specialised engineering studies to refine and tweak the
minute details of capsid structure for enhanced vector
performance.

Dr Wilson is currently exploring the possibility of using
these vectors to treat conditions of inherited blindness
such as retinitis pigmentosa, a condition caused by a genetic
defect in retinal photoreceptor cells. Gene transfer using
AAV vectors has so far been successful in canine models,
resulting in gain of function.

While AAVs steal the limelight in the gene therapy
arena, Dr Wilson's team has cleverly found another
application for adenoviruses. In a "when life hands you
lemons, make lemonade" moment, the team realised that
the problematic immune responses adenoviruses provoke
make them good candidates instead for use as vectors
of genetic vaccines.

Dr Wilson is currently using adenovirus vectors in animal
tests of genetic vaccines against the Ebola and Marburg
viruses. In these tests, an Ebola virus gene product, EboZ,
is delivered to mice in adenovirus vectors isolated from
chimpanzees. The team has found that this affords the
mice complete protection when they are later challenged
with virulent Ebola strains.

Work on a SARS vaccine is now ongoing in ferret
models, and future disease targets for vaccine
development include HIV, avian influenza and dengue
fever. Besides their public health applications, Dr Wilson
also said that these vaccines could be an important
defence against biological weapons.

Despite its success in animal models, there is much
progress to be made before DNA-based medicine is widely
accepted in mainstream clinical practice in humans. Its
enormous potential and wide range of applications,
however, may make it well worth the struggle.

Biopolis Phase Il consists of two blocks, Neuros
and Immunos, and provides 37,000 square metres of space
to accommodate biomedical R&D activities. Designed and
constructed over 18 months, the seven-storey complex
has already drawn interest from research institutions and
biomedical companies.

Neuros and Immunos also feature a collection of seven
art installations, created by Singapore-based artists, which
add colour and vibrancy to the lobbies and stairwells
at this new complex.

“Building Blocks” by Lee Mei Ling
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