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Imaging has played a critical role in medical diagnosis for
decades. A wide spectrum of image acquisition modalities
such as Computer Tomography (CT), Magnetic Resonance
Imaging (MRI), Positron Emission Tomography (PET), functional
MRI, spectroscopy, endoscopy and microscopy, coupled with
powerful image manipulation techniques such as analysis,
registration and visualisation techniques, have allowed
scientists and medical practitioners to probe even deeper
into the structures and workings of the human body.

Today, it is even possible to watch single molecules in
action, create three-dimensional images of molecules over
time and observe them in live cells and tissues, all thanks to
highly advanced microscopes and computational technologies.

Bioimaging remains a major research area in the U.S. and
Europe.  In September 2003, the U.S. National Institutes of
Health (NIH) Roadmap set out the framework of priorities the
NIH would address to optimize its entire research portfolio.
The roadmap encompassed 27 initiatives that would be
overseen by 9 implementation groups, of which one was
devoted to molecular libraries and imaging. The three key
sub-initiatives for molecular imaging included developing a
database of all ongoing molecular imaging efforts, developing
high sensitivity imaging probes and the largest and most
heavily funded initiative, was building a centre devoted to the
development of molecular imaging probes. More recently,
Stanford University opened a new US$8.4 million, 20,000-

square-feet building dedicated to bioimaging.
The rising importance of bioimaging is also closely linked

to the benefits it brings to the drug discovery process. Today,
pharmaceutical companies are able to visualise in great detail
the way molecules interact with each other and in doing so,
save huge amounts of time and money in the screening of
lead compounds.

In fact, many pharmaceutical companies are forming
collaborations to out-source their imaging R&D needs to
academic research laboratories.  For example, in January
2004, GE Healthcare, a unit of General Electric Company,
signed a collaborative research agreement with the Beth
Israel Deaconess Medical Center at Harvard University.
GlaxoSmithKline and Imperial College London have also
entered into a 10-year research agreement for medical
imaging.

In Singapore, bioimaging has also been a key area of
interest for some time. In fact, some of the bioimaging research
work being conducted here has earned recognition as being
world class.

In May 2005, the Biomedical Imaging Laboratory (BIL) of
A*STAR won the prestigious Magna cum Laude (silver award)
presented by the American Society of Neuroradiology (ASNR)
for their outstanding work on a 3-dimensional vascular brain
atlas.  This novel electronic tool enables radiologists to easily
visualise and manipulate 3-D models of arteries and veins in

From the discovery of X-rays in 1895, to the imaging of whole human bodies in the 1970s, and
recent development of techniques that enable imaging at the molecular level, huge strides have
been made in the field of bioimaging. Biome speaks to bioimaging experts about the latest
developments in this field around the world and the opportunities for Singapore.

Building Better Imaging for the Future

Image kindly provided by Dr James Sharpe, MRC Human Genetics Unit, Edinburgh
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the human brain. BIL had previously received the Summa
cum Laude award (gold medal) from ASNR for the anatomical
atlas. BIL also won Magna cum Laude (the equivalent of an
Oscar in the field of radiology) from the Radiological Society
of North America in 2004 and Magna cum Laude (gold award)
from the European Congress of Radiology in 2000.

BIL's lab director and principal scientist Professor Wieslaw
L. Nowinski has in fact led his lab to develop and introduce
into the global market 12 brain atlas products used worldwide
in neurosurgery, neuroradiology, human brain mapping,

neuro-education and
n e u r o s c i e n c e
research.  Five of his
brain atlas CD-ROMs
are being distributed
by a leading medical
publisher Thieme,
New York-Stuttgart.

But such isolated
talent in bioimaging
m i g h t  n o t  b e
sufficient if Singapore
wants to compete
internat ional ly in
this field.  The main

hurdles Singapore faces are the absence of animal MRI and
other animal imaging modalities, and the great heterogeneity
amongst bioimaging researchers with respect to their levels
of expertise.

 These challenges prompted A*STAR to set up the
Singapore Bioimaging Consortium (SBIC) in 2004.  A*STAR

has appointed Professor Sir George Radda, a celebrated
expert on magnetic resonance in medicine, to champion this
consortium.

"The consortium will provide a national platform for
biologists, chemists, physicists, electrical engineers, computer
scientists and doctors to work together in a coordinated
and efficient manner," said Prof Radda.

The SBIC has identified optical imaging, image processing
and management, small animal imaging with magnetic
resonance, and development of chemical and biological
probes as its four technology platforms.

Currently, Prof Radda is focused on the set-up of a
bio-imaging lab dedicated to provide high-end bioimaging
technologies such as magnetic resonance, micro CT,
ultrasound and optical imaging at Biopolis.

"The end goal of the SBIC is to take new forms of molecular
imaging into clinical settings," said Prof Radda. "Through
this initiative, we hope we can get there faster, in a few
years."

Image kindly provided by Biomedical Imaging Laboratory (Nowinski et al)
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Swiss 3T3 fibroblast cell labeled with propidium
iodide (red) which labels the nucleus and FITC-
phalloidin (green) which labels actin filaments. The
cell is shown as a 3D shadow projection. Image
kindly provided by Professor Michael White, Liverpool
University.

“ ”
The consortium will provide a national platform
for biologists, chemists, physicists, electrical
engineers, computer scientists and doctors to work
together in a coordinated and efficient manner.

Professor Sir George Radda



Sir David Lane Receives Medal of Honour
The International Agency for Research on Cancer (IARC) of the World Health Organization

presented a Medal of Honour to Professor Sir David Lane (left), Executive Director of the
Institute of Molecular and Cell Biology (IMCB) in May 2005.

This prestigious award recognizes Prof Lane for his outstanding contribution to cancer
research over the past few decades. Prof Lane was one of the scientists who discovered the
cancer gene p53 in 1979 that led to many major breakthroughs in cancer and apoptosis
studies.

Since then, Prof Lane has continued to make important contributions to the progress made
in developing clinical applications and new treatments for cancer.  Besides IARC's Medal,
Prof Lane has also received many other prestigious awards such as the Buchanan Medal
from the Royal Society of UK, and most recently, the Sergio Lombroso Award for cancer
research from the Weizmann Institute of Science, Israel.

Professor Jackie Ying (right) was recently elected to the German Academy of Natural
Scientists, Leopoldina. At the age of 39, she is currently the youngest member of the
Academy.

As the Executive Director of the Institute of Bioengineering and Nanotechnology, Prof Ying
conducts interdisciplinary research with a focus on the synthesis of advanced nanostructured
materials.

Prof Ying was also the youngest to be made full Professor in the Department of Chemical
Engineering at the Massachusetts Institute of Technology in 2001.  Besides her recent
induction to the Academy, Prof Ying has also received numerous other awards
internationally.

Jackie Ying Elected to German Academy

At the American Society of Neuroradiology 43rd
Annual Meeting in May 2005, a team of scientists
from A*STAR's Biomedical Imaging Laboratory (BIL)
was conferred the prestigious Magna cum Laude
(silver award).

Led by Professor Wieslaw L. Nowinski, BIL's Lab
Director, the team won the award for their novel
3-D vascular brain atlas.  Their winning piece of work
is an electronic tool that enables radiologists to easily
visualise and manipulate 3-D models of human brain
arteries and veins.

The atlas is unique as it combines expertise in
anatomy, information technology and medical
imaging.  Potential applications of the tool include
medical education, simulation and planning of
interventional radiology procedures and vascular
surgery.

In the news 05
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BIL Scientists Awarded Magna cum Laude

A screenshot of the award-winning 3-D vascular brain atlas



Two young PhD students from the Bioprocessing
Technology Institute (BTI) have clinched research poster
awards in two separate major scientific conferences.

Twenty-nine-year-
old Mr Danny Wong
emerged as the second
prize winner of the
Merck Poster Awards
amongst more than
200 poster entries at
the 19th European
Society of Animal Cell
Technology conference
in the UK.

Through his poster,
Mr Wong  presented a rational approach towards genetic
engineering of novel cells to improve production of biologics.

 For thirty-two-year-old
Mr Dave Ow, his poster was
selected as one of the six
outstanding submissions
amongst 107 posters at the
Asia Pacific Biochemical
Engineering '05 Conference
held in Korea.

Mr Ow's winning poster was
on genetic studies of bacterial
cells carrying multiple copies
of plasmids.

Besides impressing international judges with their excellent
work, Mr Wong and Mr Ow also had the opportunity to
exchange scientific ideas with other researchers and learn
about the latest developments in their individual areas of
research.

In this study, Prof Alan Porter and Dr Alexander Urbano
were studying the role of a protein, AIF (apoptosis inducing
factor), in apoptosis, or programmed cell death. They knocked
out the gene that codes for AIF in two human colon cancer
cell lines, and their results took them by surprise. Contrary to
the widely-held assumption that AIF induced cancer cell death,
their results demonstrated that AIF actually suppresses
apoptosis by a mechanism that appeared to involve protective
free radicals.

Prof Porter explained, "We suspect that unlike normal cells,
tumour cells become 'addicted' to AIF. A likely reason for this
is that AIF is required for increased energy production essential

for the malignant growth of cancer cells." This 'addiction' is
particular to malignant cells as these require more energy
than normal cells to maintain themselves.

These findings suggest that inhibiting AIF in cancer cells
by the use of specific chemical inhibitors, either alone or
in combination with other cancer therapies, could represent
a completely new approach in the treatment of solid
tumours.

References:
•  Urbano A, Lakshmanan U, Choo PH et al. AIF suppresses chemical stress-induced

apoptosis and maintains transformed state of tumor cells. EMBO J. (2005) 25:
2815-26

Young BTI Researchers Win Poster Awards

Paving the way for a new class of cancer drugs
Scientists at the Institute of Molecular and Cell Biology (IMCB) have made a breakthrough that
may point towards a whole new direction for the development of anti-cancer drugs.

In the news 06
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Dr Alexander Urbano (left) with Prof Alan Porter



Despite the availability of vaccines, Hepatitis B remains a

serious global public health problem with about two billion

people infected worldwide with the virus and more than 350

million of these suffer from lifelong infections. These chronically

infected people are at high risk of death from liver cirrhosis

and cancer. In Singapore alone, about 4% of the adult

population are chronic Hepatitis B carriers.

Although some drugs can suppress the multiplication of

the virus, these drugs do not cure the patient of the disease.

Most of these drugs only suppress virus multiplication by

targeting the virus.

Scientists at the Genome Institute of Singapore (GIS) have

made a significant discovery that could offer a different way

of tackling this disease - by targeting a host protein instead.

In this study led by Associate Professor Ren Ee Chee,

Deputy Director of GIS, the team found a correlation between

the level of the human protein hnRNP K (heterogenous nuclear

ribonucleoprotein K) and the level of Hepatitis B virus in

infected patients. While studying a group of Hepatitis B

carriers, the team noted that in patients with very high virus

levels, the strain of virus present exhibited a particular type

of DNA that was able to bind more closely with this protein

hnRNP K. In the lab, scientists looked at cells with the

Hepatitis B virus and found that when the amount of the

protein was increased, multiplication of the virus likewise

increased; when the quantity of protein was decreased, so

did the multiplication of the virus.

Their findings suggest that a novel method to indirectly

control the multiplication of the Hepatitis B virus is by altering

the level of the protein hnRNP K in infected people. The next

step is to identify safe and reliable methods of doing this.

References:
•  Ng LFP, Chan M, Chan SH et al. Host heterogeneous ribonucleoprotein K

(hnRNP K) as a potential target to suppress hepatitis B virus replication. PLOS
Med (2005) 2:e163

•  http: //www.who.int/mediacentre/factsheets/fs204/en/index/html
•  James L, Fong CW, Foong BH et al. Hepatitis B seroprevalence study 1999.

Singapore Med. J. (2001) 42:420-4

Protein to control Hepatitis B virus?
Scientists at the Genome Institute of Singapore (GIS) have made a significant discovery that
could offer a different way of tackling this disease.

In the news 07
biome  Issue 5 l Oct - Dec 2005

The GIS team comprising of (right to left): Associate Professor Ren Ee Chee, Dr Lisa F.P. Ng, Ms Dyan Kwek, Ms Lora Agathe and Ms Diane Simarmata.



IBN's findings on drug permeation may help the administration of drugs for memory dysfunction,
dementia and Alzheimer's.

Physostigmine (PHY) is a short-acting cholinesterase
inhibitor, derived from the seeds of Physostigma venenosum,
the Calabar bean, and has been used therapeutically since
1877 to treat glaucoma. PHY acts as a pseudo-substrate for
cholinesterase, the enzyme that destroys acetylcholine in
neural synapses. Acetylcholine, which would otherwise have
been destroyed, is now able to activate acetycholine receptors
such as nicotinic and muscarinic receptors present in the
central and peripheral nervous systems.

Since the degeneration of central cholinergic neurons is
associated with diseases of memory dysfunction, dementia
and Alzheimer's, drugs such as PHY which can cross the
blood-brain barrier and may possibly restore function of these
neurons have garnered attention for the treatment of such
diseases.

Because of the regrettably short half-life of PHY in the body,
its use in treatments has been limited, and various forms of
drug administration, such as skin patches and controlled-
release oral formulations, are being tested to try to control
and expand the time of action of PHY.

Researchers at IBN, Ms Wang Mei Yin and Dr Yang Yi Yan
have investigated the role of solvents and fatty acids in the
absorption of PHY through the skin. Fatty acids have been

found to increase the permeability of drugs through the skin,
through several possible steps: (1) The entry of the drug into
the stratum corneum (SC), the outermost layer of the epidermis
(2) diffusion across the SC, (3) the exit of the drug out of the
SC and into the epidermis and, (4) diffusion across the
epidermis.

While different fatty acids have been found to enhance the
permeability of different drugs, the extent of this enhancement
seems to also depend on the solvent in which the drug and
fatty acids reside.

Ms Wang and Dr Yang found that when mineral oil was
used as the solvent, the permeability of PHY in various fatty
acids was limited by the rate of entry into the SC, and was
dependent on the solubility of the drug. In order to increase
this permeability, long chain oleic acid was used to provide
a fast permeation profile with a short lag time.

When the solvent propylene glycol was used, the role of
the fatty acids was to increase the lipophilicity of the drug by
forming ion pairs. This was only achieved through using long
chain fatty acids, such as oleic acid. In addition, oleic acid
was able to disrupt the lipid bilayers within the stratum corneum,
which was vital for the permeation of the drug complex in
propylene glycol-based formulations.

Improving Drug Delivery Through the Skin

biome  Issue 5 l Oct - Dec 2005
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These findings led to the hypothesis put forward by IBN
researchers: (1) Propylene glycol-based PHY diffuses through
the SC via a transcellular pathway, where the mixture must
be sufficiently lipophilic to pass through the cells' lipid
membranes. (2) Mineral oil-based PHY passes through the
SC via an intercellular pathway, where the molecules pass
between the cells.

While the combination of mineral oil with oleic acid yielded
the best permeation profile with the shortest lag time, the
transcellular pathway (the hypothesised route of absorption
for propylene glycol formulation) infers greater potential
permeability, provided that the fatty acid used to facilitate

entry is sufficiently lipophilic. Such findings provide valuable
insight into the movement of drugs across the skin and
may lead to novel means for PHY delivery in Alzheimer's
patients.

References:
• Wang MY, Yang YY, Heng PWS. Skin permeation of physostigmine from fatty

acids-based formulations: evaluating the choice of solvent. International Journal
of Pharmaceutics (2005) 290:25-36

• Wang MY, Yang YY, Heng PWS. Role of solvent in interactions between fatty
acid-based formulations and lipids in porcine stratum corneum. J. Control. Rel.
(2004) 94:207-16

• Triggle DJ, Mitchell JM, Filler R. The Pharmacology of Physostigmine. CNS Drug
Reviews (1998) 4:87-136

• Coelho FJM, Birks J. Physostigmine for Alzheimer's disease. The Cochrane
Library (2001) Issue 4
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1. The Calabar bean was first used by the Efik of Nigeria
who believed that the bean could be used to reveal
and destroy witches owing to its extremely poisonous
qualities.

2. Those suspected of witchcraft were made to undergo
'trial by ordeal': they were forced to drink water mixed
with eight mashed Calabar beans. The accused would
only be proclaimed innocent if he/she could raise their
right arm and regurgitate the beans and survive. Due
to the rapid effects of the poison, the accused's mouth
would shake violently and copious mucosal discharge
eventually led to a horrible death from paralytic asphyxia.

3. Swallowing the seeds whole prevents the release of the
poison. This was discovered by Western settlers who
had been captured by natives and forced to undergo
this ordeal.

4. Although outlawed throughout Africa in the late 1800s,
the Calabar bean ordeal is still practiced in some tribal
rituals.

5. In 1862, Thomas Fraser noticed that the bean caused
pupil contraction, unlike belladonna and related
plants which cause pupil dilation.

6. The Calabar bean has been used to produce
chemicals which have been used in agricultural
insecticides and chemical warfare nerve gases;
for example, a variant was actually used in the
Persian Gulf War.

References:

http://phytomedical.com/Plant/Physostigmine.asp

D I D  Y O U  K N O W ?



Professor Yoshiaki Ito and Assistant Professor Motomi Osato have identified potential cancer
genes and SLISs (Singapore Leukaemia Integration Sites) involved in the development of
chronic and acute myeloid leukaemia.

Cooperative Genes Involved in Myeloid Leukaemia

The development of cancer is a complex and multi-step
process resulting from mutations in various genes including
those controlling cell growth, morphology, movement and
death. While single mutations in such genes may be
asymptomatic without leading to disease, the accumulation
of such mutations can lead to a loss of control of cellular
processing, leading to oncogenesis (tumour development)
and cancer.

Human leukaemias and lymphomas may result from an
early chromosomal translocation and gene fusion event,
putting two genes, which were originally distal from one
another, into close proximity.

NUP98 is a nucleoporin gene that produces a protein
which is a subset of the nucleopore complex, an important
structure in the trafficking of molecules in and out of the
cellular nuclei. It has been found to fuse with the HOXA9
gene in acute and chronic leukaemias as well as therapy-
related myelodysplastic syndrome (t-MDS) and acute myeloid
leukaemia (AML). HOXA9 encodes a protein belonging to the
homeobox family of transcription factors, which are major
regulators of haemotopoiesis or blood cell growth and
development. When the NUP98 and HOXA9 genes fuse, as

they do in some leukaemias, NUP98 confers substantial
transcriptional activity onto HOXA9, promoting blood cell
proliferation.

While this gene fusion is repetitively found in human
myeloid leukaemias, this property alone causes myeloid
leukaemias in only 20% of cases in the mouse model.
However, non-leukaemic cells do still seem to exhibit higher
proliferation potential, indicating that this translocation does
not always cause leukaemia, but rather, induces a pre-
leukaemic phase in these cells. Studies by IMCB's Professor
Yoshiaki Ito, Assistant Professor Motomi Osato and
researchers from the Japanese Foundation for Cancer
Research in Tokyo, Frederick Cancer Research and
Development Centre in Maryland, USA, and the Clinical
Research Institute of Montreal in Quebec, Canada have
identified new candidate cooperative genes for the induction
of the leukaemic state leading to myeloid leukaemia.

Researchers expressed the NUP98-HOXA9 chimeric gene
in BXH2 mice. These mice are excellent models for
cooperative gene identification because almost 100% of
such mice develop AML by age one, due to the B-ecotropic
murine leukaemia virus (MuLV) present in the mouse.

This viral element is able to induce
disease by inserting itself into locations
throughout the genome, thereby activating
or disrupting nearby genes. The NUP98-
HOXA9 chimera gene can be inserted into
BXH2 mouse genomes, and resultant
cancerous cells can be studied to identify
any genes which were disrupted by
integration of the viral element, identifying
possible tumour suppressor genes or
proto-oncogenes working alongside the
NUP98-HOXA9 chimera in oncogenesis.

Previous studies have pinpointed the
Meis1 gene as an important collaborator in
leukaemia development, but more recent
studies by Prof Ito and others, using BXH2
mice, have identified further potential helper
genes.

The researchers found that NUP98-
HOXA9/BXH2 mice develop AML at an
accelerated rate, as compared to BXH2
mice without the chimera, confirming that
the NUP98-HOXA9 translocation accelerates
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progression of Acute Myeloid Leukaemia. In addition, five
common integration sites for the viral element were found
in these leukaemic mice, one of which was within the Meis1
gene, verifying the importance of this gene in AML.

The four other integration sites pinpointed four potentially
important genes in AML progression: Fcgr2b, Fcrl, Dnalc4,
and ConI. When these genes were co-expressed with
NUP98-HOXA9 in mouse fibroblast cells (NIH3T3), it was
found that co-expression of Fcgr2b, Fcrl, Dnalc4 and ConI
increased the cancerous properties of these cells (as of
course did co-expression of Meis1), relative to NUP98-
HoxA9 cells alone. These four genes are therefore potentially
important in the development of leukaemias such as
AML.

Fcgr2b and Fcrl are both located within the gene cluster
for the antibody IgG Fc receptor, while the Con1 gene encodes
a protein with a short consensus repeat (SCR) domain,
thought to be important for the activity of cellular receptors
such as the interleukin receptor, IL15R. The implication of
these genes gives strong indication that the immune system
has a large role in cancer development.

 Dnalc4 encodes one of the molecular chains of a motor
protein, Dynein light chain 4 (Dlc4). This is important in
intracellular transport and is thought to interact with other
proteins implicated in cancer such as p53. If similar to other
Dynein light chains, such as Dlc8 and Dlc2, it may block cell
death mechanisms by suppression of cell apoptosis
(programmed cell death) proteins such as Bim and Bmf.

The finding that the expression of these four genes was
higher in leukaemic cells, showed correlation between
the oncogenic properties of cells and the actions of these
genes. This finding would therefore suggest that: (1) certain
parts of the IgG immunoglobulin may play a role in cancer
development; (2) The SCR activity of the protein product of
Con1 encourages cellular transformation; (3) Dlc4 does
in fact interact with apoptosis-inducing proteins such
as Bim and Bmf act to prevent cell death, promoting
oncogenesis.

Another study by Prof Ito and colleagues using viral
integration mechanisms in a different experimental system
pinpointed yet more potential cancer helper-genes. Some
of these have not been previously described, thus
the nomenclature: SLISs (Singapore Leukaemia Integration
Sites).

While the results of these studies do indeed pinpoint
potentially novel culprits in leukaemia development, they
also provide a method by which cooperative genes in other
cancers can be found, thus paving the way for a more
in-depth understanding of cancer and its development.

References:
•  Iwasaki M, Kuwata T, Yamazaki Y et al.  Identification of cooperative genes for

NUP98-HOXA9 in myeloid leukemogenesis using a mouse model.  Blood (2005)
105:784-93

•  Yanagida M, Osato M, Yamashita N et al. Increased dosage of Runx1 / AML1
acts as a positive modulator of meloid leukemogenesis in BXH2 mice. Oncogene
(2005) 24:4477-85
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Mr Danny Wong, a PhD student at the Bioprocessing
Technology Institute (BTI), has identified four key genes which
affect the viability of cells in culture. Programmed cell death,
or apoptosis, is a controlled process of cellular suicide, and
is determined by age, cell health and cellular conditions. In
contrast to necrosis, which refers to cell death upon acute
injury and which results in cells exploding and releasing
damaging internal components, apoptosis does not damage
surrounding cells.

Although apoptosis is not hazardous to surrounding cells,
it is still an unwanted outcome for researchers attempting to
build up cells in culture. Such cultures may be grown to
establish a particular (unique) cell line, or to exploit the cells
as 'protein production machinery'. One of BTI's objectives is
to improve bioprocessing science, cell culture and separation
methods to enhance the ability of cells to produce antibodies
and recombinant proteins. Apoptosis leads to a drastic
reduction in yield from such cells, and can even affect the
quality of proteins produced from them. These proteins have
many potential uses including medical treatment applications,
and as such, there is a genuine need for a form of "apoptosis
suppression".

A team at BTI has engineered High OutpuT (HOT) cells,
which are designed to prevent the problem of apoptosis in
cell culture and enhance the quantity and quality of products
derived from the bioprocess. These HOT cells are engineered
from Chinese Hamster Ovary (CHO) cells, which are commonly
used by BTI and other groups to produce many types of
antibodies and recombinant proteins including interferon
gamma, IFNγ, used in the medical industry for its antiviral and
anti-tumour properties.

What's HOT at Biopolis ?
Researchers at BTI identify key apoptotic genes in CHO cells in culture and create High
OutpuT (HOT) cell lines.
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Microarrays are used to study a large number of genes simultaneously

First, the team at BTI had to identify genes which were
targets of apoptosis-causing proteins. To do this, the team
used CHO cDNA microarrays to track apoptosis during the
fed-batch culture of these cells. The researchers found
potential 'key targets' of apoptosis suppression, and with
this knowledge, constructed four CHO Gene Targeted (GT)
cell lines, in which certain genes were removed.

Further work with these CHO GT cells showed that these
cell lines were apoptosis resistant, and could achieve much
higher densities of growth in fed-batch culture as compared
to the parental cell lines (9x106 cells/ml as opposed to 5x106

cells/ml in the parental cell lines). The yield of recombinant
IFNγ in these GT lines was also shown to be 2.5 times higher,
and the quality was not only excellent, but superior to that
produced in non-GT CHO cell lines.

Now we all await the next 'HOT' discovery....CHO cells in suspension culture
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The Institute of Molecular and Cell Biology (IMCB) has
entered into a collaboration with MerLion Pharmaceuticals
Pte Ltd whereby the institute's world-class research
capabilities will be tapped to accelerate drug discovery
and development.

Over the next three years, IMCB will provide a series
of drug targets and projects to MerLion.  In return, IMCB
will gain access to MerLion's extensive natural products
sample collection as well as its expertise in screening and
natural products chemistry for the isolation of new chemical
leads and drug candidates.

According to Chris Molloy, Business Development
Manager for MerLion Pharmaceuticals, their decision to
work with IMCB was very much in line with the company's
strategy to partner institutions that have demonstrated
scientific excellence and a desire to generate valuable
new medicines from their understanding of disease
systems.

"The combination of IMCB's academic excellence and
commitment to use their discoveries for human treatment
makes them a world class organisation with whom to partner,"
said Molloy.

Prof Sir David Lane, IMCB's Executive Director is equally
excited to work with MerLion.

"We are very excited about the collaboration because it
will allow us to take our science a step further.  IMCB has a
solid foundation in basic science and MerLion has an excellent
natural sample collection.  There is tremendous potential in
combining our expertise," said Prof Lane.

Under the collaboration, both parties will commit themselves
to ensuring that every new drug target has the best possible
chance of success.  This will be done by screening MerLion's
huge sample collection using the highest quality scientific
standards and technologies. From these activities, new drug
candidates would be identified and then progressed though
pre-clinical evaluation and clinical trials.

IMCB has committed a number of their principal
investigators, covering a wide array of targets in cancer and
other diseases to work closely with MerLion's screening,
medicinal chemistry and natural products chemistry teams
in the projects.

The first project under this public-private sector agreement
is the identification of potential anti-cancer drug candidates
based around the Bcl-2 family of proteins.

Although prescription drugs take more than 10 years to
reach the market, the parties involved are confident that a
number of potential medicines will be well on their way into
clinical trials by 2008.

If the drug candidates are eventually taken up by
pharmaceutical companies for commercialisation, both IMCB
and MerLion will benefit from revenues being generated.
Whether in the form of up-front payments, milestones or
royalties, the funds will help to support more basic research
activities within IMCB and drive the long term growth of
MerLion.

Through this collaboration, IMCB will play an important
role in helping MerLion reach its business objectives of
identifying and developing potential drug candidates for
clinical use.

"By working with groups who have the best insight into
the molecular basis of disease and who can generate
methods by which to identify compounds which target such
pathological processes, MerLion can deliver a greater number
of marketable products more rapidly," said Molloy.

IMCB Offers Drug Targets to MerLion
The institute's world-class research capabilities will be tapped to accelerate drug discovery
and development.
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        The combination of IMCB's academic excellence and
commitment to use their discoveries for human treatment makes
them a world class organisation with whom to partner.“ ”

Cultures of mirco-organisms from which MerLion extracts compounds for screening
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Set up in Singapore in October 2002, BVC is a full-
service biomedical sciences incubator, dedicated to
providing world-class infrastructure for emerging
biomedical ventures in Singapore.

Its incubatees enjoy access to facility space including
outfitted wet laboratories as well as office space. In
total, BVC's 10,000 sq ft facility located in Helios at
Biopolis can house up to five to six companies with a
total of 20 to 30 staff.

Besides access to facilities, companies can also
leverage on BVC's consulting services such as viewing
of scientific concepts, business plan preparation and
market research. There are currently seven staff to
provide tenants with support, and they are also able
to provide business advisory services to companies
located outside of BVC's facilities.

BVC specifically seeks ventures with forward-looking
technology that can be protected by patents and that are of
strategic interest to its partners Becton, Dickinson and
Company (BD) and Johns Hopkins Singapore (JHS).

"We are always looking for interesting ideas and new unique
platforms. BVC focuses on areas such as cell therapy, tissue
engineering, advanced drug delivery, biosensors and
diagnostics," said Dr Cathy Park, Managing Director of BVC.
 "We've chosen these areas due to a combination of reasons,
including the capabilities that exist here in Singapore, their
applications and the existing expertise within BVC and our
partners."

By setting up BVC in 2002, BD and JHS are extending their

scientific, clinical and regulatory expertise; knowledge of global
markets; and support services, including HR, marketing and
finance to BVC tenants through BVC's core staff.

BVC is built upon the success of BD's BioVenture Center
in Research Triangle Park (RTP), North Carolina, USA.
Established in 1999, the RTP set-up has acted as a catalyst
for the growth of several emerging enterprises in many areas
of the life sciences.  These companies have collectively
created a total of 330 jobs and have raised funds in excess
of US$300 million for research.

At the moment, BVC is helping four biomedical ventures
start-up and expand in Singapore: NewBiomed PIKA, Remind
Cap, Promatrix and Singular ID.

"We will continue to bring in more companies. By the end
of this year, we hope to incubate one more company," said
Dr Park.

BVC's work has also attracted regional interest.  They have
received enquiries from biomedical companies outside of
Singapore, and see themselves playing an accelerator role to
help these companies access the Asia Pacific region.

"These companies see Singapore as an ideal location to
do research, forge collaborations and apply their technology
platforms," said Dr Park.  "BVC gives them the opportunity to
set up quickly, easily and cost-effectively."

Breathing Life into Life Sciences
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Wet laboratory space at BVC’s facility located in Helios, Biopolis
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Ask any early-stage biomedical science company what type of support they need most and
facilities, funding, business planning and market research would probably rank high on their
list.  But are these types of assistance readily available in Singapore?  Yes. In fact, one-stop
help is available at the BioVenture Centre Pte Ltd, or BVC in short.

BioVenture Centre: a full service biomedical sciences incubator

...companies see Singapore as an ideal location to do research,
forge collaborations and apply their technology platforms...“ ”
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Biopolis constantly attracts prominent international visitors and is a hotbed for lectures and
symposia where researchers convene. Let’s take a look at a week in July:

A Typical Week at Biopolis

Events @ Biopolis 15

Tuesday, 19th July 2005

▼

Professor Neal Copeland (above left), Director, Mouse Cancer
Genetics Program (MCGP), NCI-Frederick, & Professor Nancy
Jenkins (above right), Senior Investigator & Head, Molecular
Genetics of Development, NCI-Frederick, are known for their
cutting-edge research using mouse models. Professors
Copeland and Jenkins visited Biopolis to tour the facilities
and met key researchers in various fields of human disease.
While in Singapore, they gave two lectures on “Mouse Models
for Human Vesicle Transport Disease” & “Genetic Identification
of Cancer Stem Cell Immortalisation Genes”.

▼

The Hungarian Prime Minister HE Gyurcsany Ferenc (pictured
here 4th from the left) visited Biopolis on 19 July to learn
more about Biomedical Research in Singapore and to
strengthen R&D bonds between the two countries. He was
met and received by Mr Philip Yeo, Chairman of A*STAR and
was shown on a tour by Prof Jackie Ying (extreme left), the
Executive Director of the Institute of Bioengineering and
Nanotechnology (IBN).

Thursday 21st July 2005

▼

Professor Roger Pedersen
(r ight) ,  director of the
Cambridge Centre for Stem
Cell Biology and Medicine
and a renowned scientist
in his field visited Singapore
to meet with A*STAR senior
management and attend
the Stem Cell Symposium on
21 July, where he gave the
plenary address.

▼

The Brazilian State Secretary for Science, Technology and
Innovation for Rio de Janeiro, Dr Wanderley de Souza, visited
A*STAR and Biopolis on 21 July, meeting A*STAR senior
management and touring all the research institutes under the
Biomedical Research Council.

Friday 22nd July 2005

▼

D r  C h r i s  H o g u e  ( l e f t ) ,  a
b io in fo rmat ics  app l ica t ions
specia l is t  f rom the Samuel
Lunenfeld Research Institute of the
Mt Sinai Hospital in Toronto spent
several days in Singapore meeting
various research groups and touring
the facilities at Biopolis. He gave
a lecture on "New Opportunities in
Molecular Interaction Research" on
22 July.



The official opening of the Institute of Bioengineering and Nanotechnology (IBN)
was held at Biopolis on 13 May 2005.  The event was graced by Deputy Prime
Minister Dr Tony Tan and was attended by key representatives from the biomedical
industry and research community.

At the opening, IBN Executive Director Professor Jackie Ying hosted a tour
for DPM Tan around IBN's 96,000 sq ft premises at the Nanos building in Biopolis.
IBN's team of multinational and multidisciplinary scientists also presented the
state-of-the-art facilities and specialized equipment housed within the complex.

Established in March 2003, IBN has made huge strides in the development
of a broad knowledge base in bioengineering.  The institute has also been active
in technology transfer and in the training of students and young researchers.

"It's doing very exciting work here. It's symbolic of what we're trying to do in
Singapore," commended Dr Tan, who also remarked that IBN's opening marked
yet another significant milestone in Singapore's life sciences initiative and praised
its efforts to position Singapore as a global talent and R&D hub.

IBN Officially Opened At Biopolis

The inaugural Singapore Bioimaging Consortium (SBIC)
Seminar attracted a keen crowd of clinician scientists and
researchers from different disciplines at the Matrix building of
Biopolis on 20 May 2005.

The seminar kicked off with a lecture by Professor Sir George
Radda, Chairman of the newly formed SBIC.  Prof Radda
shared with the audience new molecular imaging techniques
and their critical role in helping scientists observe and
understand fundamental biological processes.

"We need to know how components of living cells are
organized, how they interact, how they are formed and
eliminated at various stages of the life cycle of the organism
and how they move around within the cell," said Prof Radda.

Prof Radda explained that since most diseases occur at the
molecular level, molecular imaging is fast developing into an
important technology platform as it helps researchers to better
understand a wide range of diseases.

Prof Radda also spoke about the aims and strategies of
SBIC.  Established in August 2004, the SBIC's primary role is
to help Singapore tap on existing imaging expertise and develop
these into a platform capable of supporting the growth of
research activities and discoveries.

As Chairman of the SBIC,
Prof Radda plans to develop
SBIC into a national platform
for biologists, chemists,
physicists, electrical engineers,
computer scientists and
doctors to work together in
bioimaging.

Following Prof Radda's
lecture, three other speakers
gave presentations on their
bioimaging research findings.

Dr Vincent Chong and Dr Goh Poh Sun from the Department
of Diagnostic Radiology of the National University of Singapore
(NUS) spoke about imaging in the field of cancer. Dr Chong
elaborated on the contribution of imaging in the management
of malignant head and neck cancers, while Dr Goh focused
on the use of Magnetic Resonance Imaging (MRI) in the
imaging of hepatocellular carcinoma, cervical and prostrate
carcinoma. Professor Edward Manser from IMCB gave the
basic research perspective during his presentation on imaging
the dynamic cytoskeleton.

First SBIC Seminar Focuses on
Singapore's Bioimaging Initiative
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Symposium Pushes Frontiers in Cancer Research

The Biomedical Research Council (BMRC) held a
symposium on the recent developments in stem cell research
on 21 July 2005 at the Matrix, Biopolis.

As with the previous seven translational symposia held
by BMRC, this symposium provided the opportunity for
researchers, doctors and graduate students to seek
collaboration, network and learn about each other's research
progress in their particular fields.

The line-up of speakers included many international experts,
such as Professor Roger Pedersen (University of Cambridge),
Professor Sir George Radda (Oxford University and Chairman
of the Singapore Bioimaging Consortium), Professor Alan
Colman (ES Cell International) and Professor Ian McNiece
(Division of Biomedical Sciences, Johns Hopkins in Singapore).

Of particular interest to many participants was the
presentation by Professor Pedersen on the mechanisms of
pluripotency and epigenesis in human embryonic stem cells.
His studies examined the consequences of signalling through
two different growth factor pathways under simplified
conditions.

Giving quite a different perspective was Professor Alan
Colman, CEO of ES Cell International, who spoke about the
many issues involved in bringing human embryonic stem
cell-derived therapies to the clinic, including safety issues,
commercial, clinical and regulatory pressures.

One of the exciting local discoveries presented at the
symposium was that made by Dr Phan Toan-Thang of the

National University of Singapore, who is also the co-founder
of two Singapore-based biotech start-up companies,
CellResearch Corporation and CordLabs. He shared with the
audience that he had successfully identified and isolated
epithelial and mesenchymal stem cells from the membrane
lining of the umbilical cord. This discovery may provide
an easily accessible source of stem cells in suitable
amounts to be applied in regenerative medicine and tissue
engineering.

BMRC Organises Stem Cell Symposium
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On 25 and 26 May 2005, a large fraternity of cancer
researchers and clinicians from all over Singapore convened
at the Matrix building at the Biopolis for a cancer symposium.

Themed 'Frontiers in Cancer Research', the symposium
provided attendees with an opportunity to keep up to date

with the latest scientific findings in various areas of cancer
research.

Researchers based in Singapore showcased their work;
for example, Dr Lance Miller of the Genome Institute of
Singapore, spoke about oncogenic mechanisms to patient
prognosis through gene expression, and Prof Hew Choy
Leong of the National University of Singapore presented on
proteomics platforms for cancer biomarkers.

The audience also had a chance to listen to Prof Sir David
Lane, Executive Director of the Institute of Molecular and
Cell Biology, who shared his views on drug discovery and
the p53 pathway.

Amongst the overseas speakers featured was Prof Patrick
Johnston from Queens University Belfast who presented
findings from his study on the role of genomics in colorectal
cancer.

Jointly organised by the Biomedical Research Council
and the Singapore Cancer Syndicate, the two-day meeting
served as an important platform for researchers and
clinicians to interact and strengthen collaborative public
research.

This figure shows the in vitro differentiation of self renewing, multipotent neural
stem cells isolated from the adult rat hippocampus; Taupin et al. Neuron 2000.
Dr Philippe Taupin (National Neuroscience Institute) spoke about adult neural stem
cells at the Stem Cell Symposium held on 21 July 2005.

Professor Axel Ullrich (left) and Professor Sir David Lane
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Professor Radda is well known for his work on using
spectroscopic methods including Nuclear Magnetic Resonance
(NMR) to study complex biological material.  But few people
know how he got started in this area.

"It's a long history!  I have always studied and done a lot
of work in biology, specifically techniques that would allow
one to make measurements in intact organisms or intact
tissue.  My early work in the 1960s was all on fluorescent and
optical detection of biological events, which 40 years later
can be done much better," said Professor Radda.

He went on to become the first to introduce the use of
NMR to study tissue metabolites in 1974 and, together with
his colleagues, published the first scientific report on the
clinical application of his work in 1981. 

A Champion of Resonance

   Since the start of her career, Denise
Goh has faced the daunting task of having
to fulfill dual roles as both a paediatrician
and a geneticist. This meant that she not
only attended to patients at her clinic, but
also conducted scientific research in the
laboratory.

  "The problem is when you have to
see patients, you can't really do
experiments," says Denise. "As my clinical
load used to be very heavy and there was
nobody to take over my work, I could only
do research over weekends and on off-
days."

But since 1 April 2005, things have
taken a turn for the better.  Denise is now
part of a clinician scientist programme
administered by the Centre for Molecular
Medicine (CMM) of A*STAR, an initiative
aimed at bridging the gap between basic
biomedical sciences and clinical medicine.

Under this programme, clinician
scientists like Denise are, to a large extent, 'protected' from
their clinical work.  This gives them much more time to develop
research programmes that have major relevance to useful
clinical applications.

A specialist in genetics, Denise is currently developing the
Genetics Medicine programme under the CMM with two other
doctors who have also received similar support from the
Biomedical Research Council (BMRC). They are given research
funds for hiring manpower and purchasing consumables
needed for experiments, as well as lab space.

Most importantly, according to Denise,
A*STAR has provided funds to the National
University Hospital (NUH) to hire other
doctors to take over their clinical work so
that they can spend more time in the
laboratory.

When asked why it was important for
doctors to do research, Denise said, "As
a doctor, we are closer to patients and are
in a unique position to do research that
would directly benefit the patients."

So what happens when a patient wants
to see a clinician scientist when the latter
is in the midst of an experiment?

"Both my department and my boss have
a strong belief that patients should never
suffer and an equally strong conviction
that doctors should do research," explains
Denise.  "This means that if a patient wants
to see one of us but we are not at the
clinic, they will take control and try to not
call us unnecessarily so as not to take us

away from our research."
This new arrangement means that Denise has to often

shuttle to and fro between her NUH clinic and her newly-
fitted lab at the Proteos, Biopolis.

But Denise is not complaining.
"I'm very glad that this is happening - for doctors like me

to be able to pursue our dreams of doing research," says
Denise.  "I can now have time to truly study the contribution
of genetics to certain diseases and enhance the understanding
of how to diagnose, treat or predict the conditions."

Bridging Science and Medicine

At the helm of the newly-formed Singapore Bioimaging Consortium (SBIC) is Professor Sir
George Radda.  Biome finds out what brought this world-renowned bioimaging expert halfway
around the globe from the UK to sunny Singapore.

Sir George Radda on a visit to the MRC research station on nutrition located in
Gambia, during his time as Chief Executive of the UK MRC.

On 1 April 2005, Dr  Denise Goh officially joined A*STAR's Centre for Molecular Medicine as
a clinician scientist.  Join Biome to find out how Denise is coping with this fresh new chapter
in her life.

▼continued on page 19



Image kindly provided by Dr James Sharpe, MRC Human Genetics Unit, Edinburgh
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His work has spurred more research studies as well as
clinical applications, for example, magnetic resonance
spectroscopy is linked to many MRI scanners today.

From 1996 to 2003, Prof Radda headed the UK Medical
Research Council as its chief executive.  His relationship with
Singapore started when a Singapore delegation headed by
Deputy Prime Minister Dr Tony Tan visited him in 1997.  He
was subsequently invited to be on the Biomedical Sciences
International Advisory Council in Singapore.

Recalling his first visit to Singapore, Prof Radda said, "It
was delightful to meet with the students and young researchers
here.  Overall, I was impressed with the enthusiasm to do
something different, the will to succeed and the opportunities
in biomedical sciences here in Singapore."

Most recently, Professor Radda was called upon to
champion the SBIC. On why he decided to take up his new
role, Professor Radda commented, "Because it's exciting.  I
have done similar things before and I'd like to make sure that
it will be built up in such a way that it is sustainable in
Singapore.  I believe there's a long-term prospect to do this
in Singapore."

SUDOKU
Fill in the grid so that every row, every column, and every
3x3 box contains the digits 1 through 9.

List of words or phrases relating to the puzzle topic are
enciphered: each letter is substituted for by another letter
of the alphabet or, occasionally, by itself. The cipher is
constant for the entire list given below.

e.g. if the subject is trees, and the list is:

1. KXMXRIX 2. NAZLQYX
        E O

3. IYV QXJ 4. BAUHQQU
       O 4. REDWOOD

Once you find that 4. is REDWOOD, use this answer to help
solve the other words in the list.
When you have found the substitute pair, use the real letters
to translate the cipher.
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On a lighter note

$
SUBJECT:  WORLD CURRENCY

1. VFBJP  8. HYJBF
2. IWYKKYJM 9. SQJ
3. LFAJQF 10. GBWE
4. ZBFL 11. KYFB
5. MNYKHQF 12. CQIA
6. FNCQQ 13. HFBPWZB
7. CANJH 14. DKAES

Win a $10 voucher for lunch
       @ BISTRO FABULOUS !

Complete the answer to either of the puzzles above and send a copy of
this page with your solution to: Biomedical Research Council
(Attn: Khoo I-Jean), 20 Biopolis Way, #08-01, Centros, Singapore 138668,
Email: A-STAR_ADMIN_BMRC@a-star.edu.sg, Fax no: 6478 9580

Please also include your full name, email address and daytime contact
number.

Two winning entries will be randomly selected out of the correct solutions
received by 30 November 2005, and each winning entry will win a $10
voucher for lunch @ Bistro Fabulous.
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