
The horseshoe crab shows evolutionary conservation of NF-κB as compared with humans
and Drosophila, according to Wang et al. (2006)

The horseshoe crab - Our relative?
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NF-κB is a family of transcription factors (TF), part of a
signalling pathway which, when it goes awry, has been
implicated in cancers such as breast, colon, prostate and
lymphoid cancer. NF-κB binds to κB sites on DNA in many
types of mammalian cells, altering the transcription of many
different genes including those coding for chemokines and
cytokines, growth factors, stress response genes and cell
receptors.

Although widely conserved throughout different mammalian
cells, the NF-κB transcription factor is noticeably absent in
well-studied organisms such as yeast and the nematode
Caenorhabditis elegans. In recent work by Wang et al. (2006),
strong evidence has been found for the evolutionary
conservation of NF-κB in the mangrove horseshoe crab1

(Carcinoscorpius rotundicauda), a 'living fossil'.
NF-κB was first identified due to its interaction with an 11

base pair sequence - the κB site - in the immunoglobulin (κ)
light chain enhancer gene in B cells2. It is known to be
activated by many different bacterial products and acts as
a crucial part of a signalling pathway involved in the innate
immune response.

In unstimulated cells, NF-κB dimers are held in the
cytoplasm of cells by a family of inhibitors known as IκB,
which mask the nuclear localisation signal (NLS) on NF-κB
proteins, keeping them in the cytoplasm. Upon receiving
certain extracellular signals, a cellular signalling cascade leads
to the degradation of IκB, freeing the NF-κB dimers. The NLS
then targets the complex for the nucleus where the dimers
bind κB sites on the promoter of various genes and activate
their expression.

In the fruit fly Drosophila melanogaster, several homologues
of NF-κB have been shown to have roles in immune response3.
These and other studies have demonstrated the importance

of the role of the NF-κB pathway in immunity, inflammation
and development. It was therefore a surprise to find that this
protein (or a related homologue) is missing from the repertoire
of C. elegans, a model organism commonly used to place
the evolution of proteins and signalling pathways in eukaryotes.

The horseshoe crab has remained unchanged for many
years, with fossils dating back 550 million years. The NUS /
NTU group used C. rotundicauda, commonly known as the
mangrove horseshoe crab, and found that not only are
homologues of NF-κB present, but that these and other
regulatory proteins show significant functional similarity to
those in studied mammals and Drosophila.

Similarities
1. CrNFκB (C. rotundicauda NF-κB) has an N-terminal Rel

homology domain (RHD) with conserved sequences as well
as the nuclear localisation signal, and a C-terminal
transactivation domain (TD).

2. C. rotundicauda encodes an IκB homologue (CrIκB) with
6 ankyrin repeats. The C-terminal PEST domain of CrIκB
also contains phosphorylation sites required for signaling
and ubiquitination of the protein.

3. Cotransfection studies demonstrated that CrNFκB was
capable of regulating the expression of the κB reporter in
a dose dependent fashion. This transcription and regulatory
activity could be severely decreased by the deletion of the
5' end of the κB motif, showing that the κB motif was
indeed functional in the horseshoe crab.

4. Truncation and immunofluorescence studies also showed
that the CrNFκB transactivation domain does not affect
the localisation of the protein, while the nuclear localisation
signal is functional and truncated mutant remains in the
cytoplasm.
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5. Further immunofluorescence studies show that CrIκB
interferes with CrNFκB's ability to travel into the nucleus
and activate gene transcription.

6. Infection by Pseudomonas aeruginosa caused degradation
of CrIκB protein in the cytoplasm and nuclear translocation
of CrNFκB, showing that this infection process activates
the CrNFκB signaling pathway. Although this holds true,
infection also caused the upregulation of the CrIκB
expression, showing that, similar to Drosophila and humans,
the NF-κB pathway increases IκB expression as part of the
autoregulatory process.

The mangrove horseshoe crab shows success in its design
as well as its immune system by virtue of the fact that it has

survived virtually unchanged for more than 550 million years,
living often in the dirtiest waters. Although an unusual
comparison for humans, it serves as an ideal organism to
study when investigating aspects of innate and humoral
immunity. The similarities between the NF-κB homologues
in humans, Drosophila and C. rotundicauda demonstrate
the critical nature of this protein in the establishment and
continual strength of immune regulation in a wide range of
eukaryotes.

1. Wang XW, Nguan ST, Bow H et al. Evidence for the ancient origin of the NF-κB
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NF-κB signalling

NF-κB is  present  as a
he te rod imer  (o f  NF-κB
homologues) in an inactive
state in the cytoplasm of
unst imulated cel ls.  This
heterodimer is bound by the
inhibitor IκB, which binds
the N-terminal DNA binding
domain of each subunit of the
heterodimer, hiding the nuclear
localisation signal present
on NF-κB.

When prompted by  an
extracel lular s ignal ,  IκB
becomes phosphorylated and
targeted for degradation within
the cell. At this point, the
nuclear localisation signal
on the NF-κB is revealed, and
the dimer is translocated to
the nucleus, where it can act
at κB sites on the DNA to
activate transcription of
selected genes.

Adapted from Baeuerle P IkB-NF-kB Structures: At the Interface of Inflammation Control Cell (1998)729-731



IMCB finds that some foetal stem cells are able to cross the blood-brain barrier into the
mother's brain during pregnancy

Babies on the Brain
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Green foetal cells present in the mother's brain: Red portions mark the nuclei and
cell bodies of neuronal cells. Picture courtesy of A/Professor Xiao Zhi-Cheng, IMCB
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In August 2005, a team led by Associate Professor Xiao
Zhi-Cheng, from A*STAR's Institute of Molecular and Cell
Biology (IMCB), and Dr. Gavin Dawe, from the National
University of Singapore (NUS), and comprising fellow
researchers from Singapore General Hospital (SGH), the
Chinese Pharmaceutical University and Osaka University,
made a startling discovery: foetal progenitor cells were able
to cross the blood-brain barrier in female pregnant mice1.

It has long been documented that foetal cells have the
ability to enter the mother's bloodstream during pregnancy
(in both mice and humans), and have even been known to
remain for years after birth. Until now, however, there has
been no documentation of these cells crossing the blood-
brain barrier.

The team used wild-type C57BL/6 female mice, and mated
these with transgenic homozygous Green Mice, expressing
green fluorescent proteins (GFP). Resulting embryos and
offspring were therefore hemizygous for GFP and green cells
could be tracked in the non-GFP expressing wild-type mother.

It was discovered that during pregnancy, GFP expressing
cells were found in the brains of pregnant mothers. The
number of such cells increased after birthing, reaching a
peak at 4 weeks post-partum.

This increase in foetal cells noted at 4 week post-partum
suggests that these cells are capable of proliferation. In
addition, the foetal cells showed morphological and immuno-
histochemical properties of multiple cell types, indicating
that the foetal cells underwent at least some level of

differentiation. Both these properties indicate that the foetal
cells that crossed the blood-brain barrier were progenitor
cells or stem cells.

Foetal cells gather in areas of damage in the
mother's brain

Experiments were also conducted using wild-type C57BL/6
female mice, in which lesions were induced 2 weeks prior
to crossing with male Green Mice. These lesions were induced
in the cortex and hippocampus of the female mice, to test
the localisation and numbers of foetal GFP-expressing cells
in the brains after crossing with Green Mice. No significant
increase in foetal cells was found in the brains of lesioned
mothers, but a significant increase in local concentration
was found in the area of the lesion itself. Such findings could
indicate that:
•  The injury to the mother's brain could have allowed for

easier entry of the foetal cells across the blood-brain
barrier in the local area, by weakening the barrier itself.

•  The injury could cause release of signals which acted to
recruit the foetal cells to the area of injury.

FINDINGS
Findings: GFP expressing Foetal cells in mother’s brains:
•  On the day of parturition: 7.1 ± 1.8 foetal cells / 1000

maternal cells
•  At 4 weeks post-partum: 17.5 ± 3.7 foetal cells / 1000

maternal cells

In mothers with diffuse lesions of the cortex and
hippocampus:
•  No significant increase in the total number of foetal

cells found in lesioned brain
•  Noticeable increase in local concentration of these cells

in the area of the injury:
Lesioned brain: 29.9 ± 8.5 foetal cells / 1000 maternal
cells
Intact brain: 5.3 ± 2.6 foetal cells / 1000 maternal
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Also of note were the individual differences between the
numbers of foetal progenitor cells in the brain of the mother,
as well as the duration that these cells were present.These
variations could be explained in several ways:
•  Individual differences in the number of foetal cells capable

of crossing the placenta. These differences could be due
to the level of immune tolerance and histocompatibility
between mother and embryo.

• The number of foetal cells may increase over multiple
pregnancies.

•   The foetal cells may be able to proliferate in the mother,
increasing and fluctuating over time.

It was noticed that the foetal cells in the mother's brain
were capable of becoming morphologically similar, with
appropriate protein markers, to neural cell types. It is
important to note that the researchers were able to distinguish
between foetal GFP-expressing cells which had engulfed a
host cell to become a neural cell and foetal GFP-expressing
cells which were showing these characteristics independently.

More research is needed to determine whether these cells
have the capability to become fully functioning neurons.

But what does all this research mean to the average
person? It is estimated that there are more than 24 million
people2 in the world affected by some form of dementia (of
which Alzheimer's is the most common form), and the
number is expected to double every 20 years. In dementia,
destruction of nerve cells leads to a decrease in the secretion
of neurotransmitters and in brain function. With this finding
that foetal stem cells may enter mothers' brains, and possibly
even further differentiate in-situ, the potential for stem cell
treatments to restore damaged neurons in dementia patients
appears more promising.

Dementia is a term used to describe various different brain disorders that have in common a loss of brain
function that is usually progressive and eventually severe. There are over 100 different types of dementia.

Symptoms of dementia include loss of memory, confusion and problems with speech and understanding.
The number of people with dementia is steadily increasing. Alzheimer’s disease is the most common form
of dementia, making up 55 per cent of all cases3.

There is an estimated 24.3 million people with dementia today. In the USA alone, the cost of care for these
patients is US$18 billion per year.

China and neighbouring countries carry the highest number of people with dementia (6 million), next is western
Europe (4.9 million) followed by North America (3.4 million).

FA C T B O O K :  D e m e n t i a

1  Xiao-Wei Tan, Hong Liao, Li Sun, Masaru Okabe, Zhi-Cheng Xiao, Gavin S. Dawe
Fetal microchimerism in the maternal mouse brain: A novel population of fetal
progenitor or stem cells able to cross the blood-brain barrier? Stem Cells Express
August 10, 2005.

2 Ferri CP, Prince M, Brayne C, Brodaty H et al. Global prevalence of dementia: a
Delphi consensus study. The Lancet (2005) 366:2112-2117

3 www.alzheimers.org.uk



Characterising Defects in Claudin 16
leading to FHHNC

IMCB's work on characterising the role of a Gatekeeper protein in the kidney 1-3
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The disease is first noticed in early childhood, with patients
secreting excessive amounts of Magnesium and Calcium in
their urine: Familial hypomagnesemia with hypercalciuria
and nephrocalcinosis (FHHNC) is a rare, but devastating
kidney disease, leaving most patients requiring a kidney
transplant. Symptoms associated with the disease include
urinary tract infections, convulsions, impaired hearing and
vision, kidney stones and eventually, complete kidney
failure.

FHHNC is the result of mutations in a gene known as
Claudin 16 (CLDN16), or "paracellin-1"4. More than 21
mutations are known to exist in the Claudin 16 gene, and in
recent studies by Drs Jaya Kausalya and Walter Hunziker of
the Institute of Molecular and Cell Biology (IMCB), with
researchers from the Charité in Berlin (Germany), some light
has been shed on the mechanisms of disease formation by
these different mutations.

Cldn16 is a transmembrane protein found in the intercellular
tight junction barrier in the ascending part of the loop of
Henle in the kidney. It is thought to form paracellular channels
facilitating the movement of ions through intercellular spaces
between epithelial cells, thus allowing divalent cation transport,
including the reabsorption of Mg2+ and Ca2+. Any failure in
these channels would thus result in the loss of Mg2+ and
Ca2+, and eventually lead to kidney failure.  In this study, the
researchers identified several molecular mechanisms to
explain how these mutations affect the function of the Cldn16
protein.

Using immunofluorescence staining, modified Ussing
chambers and atomic absorption spectrometry (AAS), the
researchers found that the various mutations either lead
to (i) localisation of the Cldn16 protein to intracellular
compartments or (ii) alterations in the paracellular Mg2+

transportation ability of the channel.

Claudin 16 is a transmembrane protein with cytosolic N and C termini. It is predicted to span the plasma membrane 4 times, and act as an
ion channel allowing the paracellular transportation of cations such as Mg2+ and Ca2+. Mutations in Claudin can lead to altered cellular location
of the protein to the ER, golgi, or lysosomes, or altered function at the tight junction. Several of the studied mutations are shown in yellow.

Tight Junction

Lysosomes

Golgi

ER

Image kindly provided by Dr Walter Hunziker, IMCB (adapted)
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The mutants include those which were unable to progress
through the ER or Golgi complex, or were delivered to the
cell surface but not retained and ended up in lysosomes, as
well as those which failed to properly channel Mg2+

paracellularly.
During the process of protein synthesis and transport within

cells, integral membrane proteins associate with chaperones,
proteins aiding ER retention and folding until they are
assembled in a final form and ready for expression on the
cell surface. If the protein fails to fold correctly, it is ubiquitinated
and degraded by proteosomes in the cell.

Several mutants (W47X, N53fs, G92V, L97P, G163D, S165F
and S165P) were found localised in the ER, and showed
increased association with ubiquitin, implying that they were
defective in folding, topology or oligomerisation.

Several mutants made it though the intracellular transport
process and were indeed expressed on the cell surface. These
were even found to be located in the same place (the tight
junctions) as the wild-type Cldn16 protein. These mutations,
therefore, did not seem to alter the trafficking path or

expression of the proteins. Measurements of PMg2+ showed
that these mutants were defective in transporting Mg2+, which
may indicate that the mutation may have altered the secondary
or tertiary structure of the Cldn16 protein, preventing it from
performing as an Mg2+ transporter.

Elucidation of the molecular mechanisms for the defects
of Cldn16 lead to further understanding of FHHNC disease
origin, and could lead to the development of more effective
therapeutics for the disease. Interestingly, pharmacological
chaperones (thapsigargin / 4-PBA) designed to help the folding
of membrane proteins helped to rescue defects seen in several
of the transportation affected mutants (R79L, G121R, G169R),
by increasing the surface expression of these proteins by 2-
6 fold.

With these results, possibilities for therapies could include
not only the use of pharmacological chaperones, but also
that of endocytosis inhibitors, to enable Cldn16 to remain at
the cell surface for a longer period of time. Such studies are
therefore vital to the discovery of future therapies and
treatments for FHHNC patients.

THE KIDNEY: NEPHRONS

Nephrons are the basic structural and functional units

of the kidney, consisting of the glomerulus (a cluster

of capillaries), surrounded by a hollow bulb, the

Bowman's capsule, leading into the proximal tubule,

loop of Henle, distal tubule, and collecting duct. The

collecting ducts empty into the central cavity of the

kidney, connecting to the urethra.

Nephrons filter out soluble substances and water and

reabsorb what needs to be kept (mostly ions such as

sodium, potassium, calcium, hydrogen, bicarbonate,

chloride and ammonium ions), excreting the rest. In

this process urine is produced, to eliminate waste from

the body, regulate blood volume and blood pressure,

regulate the levels of important electrolytes and

metabolites and regulate blood pH levels.

Photo courtesy of the National Space Biomedical Research Institute (NSBRI) textbook,
"Human Physiology in Space," by Dr. Barbara F. Lujan and Dr. Ronald J. White.

1. Kausalya PJ, Amasheh S, Günzell D et al Disease-associated mutations affect
intracellular traffic and paracellular Mg2+ transport function of Claudin-16. J Clin
Inv (2006) 116:878-891

2. Müller D, Kausalya PJ, Mei IC et al. Familial hypomagnesemia with hypercalciuria
and nephrocalcinosis: blocking endocytosis restores surface expression of a
novel Claudin-16 mutant that lacks the entire C-terminal cytosolic tail. Hum Mol
Genet (2006) 15:1049-1058

3. Müller D, Jausalya PJ, Bockenhauer D et al. Unusual clinical presentation and
possible rescue of a novel Claudin 16 mutation. J Clin Endocrinol Metabol (2006)
in press

4. Simon DB, Lu Y, Choate KA et al. Paracellin-1, a renal tight junction protein
required for paracellular Mg2+ resorption. Science (1999) 285:103-106



We need look no further than Singapore for such a test:
Based on technology from the Genome Institute of Singapore
(GIS), home-grown company Veredus Laboratories has
developed a test kit that can detect the H5N1 virus in birds
and humans within four hours.

The kit has garnered significant recognition worldwide since
its commercial launch in July 2005, and also received the World
Health Organisation (WHO) nod in January 2006 when the
WHO's Collaborating Centre for Influenza in Australia found
it to be highly specific and sensitive.

The Veredus kit, which uses a reverse-transcriptase
polymerase chain reaction (RT-PCR) to detect the H5N1 virus,
incorporates primers designed by GIS scientists. Veredus CEO
Dr Rosemary Tan said that the company was keen to leverage
on GIS' cutting edge technologies to bring world-class
diagnostic kits to market: "We are attracted to GIS as it has
the global vision to use genomic sciences to improve public
health, and has a talented pool of research scientists to make
this a reality."

A/Prof Ren Ee Chee, Deputy Director of the GIS, recalled
the initiation of the H5N1 primer design project: "We were

prompted by the Ministry of Health (Singapore) after the 2004
AI outbreak in Thailand that it was very important to be prepared.
Having a reliable diagnostic kit will be the first line of control
in the event of an outbreak."

GIS' virology research expertise and previous experience
with developing a SARS diagnostic kit put it in an excellent
position to study the H5N1 virus. Even so, the primer design
process was complicated due to the rapidly mutating nature
of the virus; a combination of knowledge in virology,
bioinformatics and nucleic acid chemistry was needed in order
to develop a set of robust yet specific primers, said A/Prof
Ren.

Elaborating on the process, Dr Lisa Ng, Research Scientist
at the GIS, said that primer optimisation, quality control and
validation also requires patience and attention to detail, since
even a single nucleotide change could greatly affect
performance.

The development of an RT-PCR test may have been well
worth this effort - other kits on the market that use fluorescence

or enzyme-linked
immunoassays to
d e t e c t  H 5 N 1
ant igens  have
reportedly been
l a c k i n g  i n
speci f ic i ty and
s e n s i t i v i t y .
"Clinically, the low
sensitivity of these
tests may limit their
use fu lness  fo r
reliable detection
of H5N1 virus in
humans,"  sa id
Dr Ng.

The kits have also had a positive impact on public health
in the region. Last December, Veredus donated the kits as
part of Singapore's AI bilateral assistance package to Indonesia,
which also included training and technical support in molecular
diagnostics, surveillance and outbreak management. By

helping doctors make informed decisions about control
measures such as isolating cases and contact tracing, the
kits will play an important role in limiting human-to-human
transmission,said A/Prof Ren.

The kit has also been used in Malaysia, Vietnam, Europe
and the Middle East, and most recently was used to detect AI
cases in Ivory Coast, Africa. "The largest battles against avian
flu are fought in developing countries, and we are glad we can
play a part in it," said Dr Tan.

On Veredus' future plans for the kit, Dr Tan said that the
company will strive to bring it to as many countries as possible,
since AI has now become a global threat. Veredus is also
already selling its second version of the kit, which includes
a double-checking feature that makes the kit more likely to
detect the virus even if it has mutated.

This kit may only be the beginning of a long-term partnership
between Veredus and GIS. "We are working closely with GIS
to bring even more powerful, accurate and sensitive kits to
market," said Dr Tan.

Detecting the enemy
With the world on high alert for signs of an avian influenza (AI) outbreak, a diagnostic test
that can accurately and swiftly detect the H5N1 virus would serve as a critical weapon against
a pandemic. Quick and reliable test results would improve global surveillance of the disease,
allowing health care workers to pinpoint true outbreaks and put in place appropriate control
measures.
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          We are attracted to GIS as it has the global vision to
use genomic sciences to improve public health, and has a
talented pool of research scientists to make this a reality.    “ ”
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Dr Rosemary Tan, CEO of Veredus Laboratories



The Duke of Edinburgh, 17 March 2006

   His Royal Highness,
Prince Philip, the Duke
of Edinburgh, visited
the Biopolis on 17
March 2006. He was
a c c o m p a n i e d  b y
Brigadier Sir Miles Hunt-
Davis, Private Secretary
to the Duke and Mr David
Campbell, Deputy High
C o m m i s s i o n e r  t o
Singapore.

Hosted by the British High Commission and A*STAR, Prince
Philip toured the Institute for Bioengineering and
Nanotechnology laboratories and interacted with A*STAR's
scholars and researchers. The Rolls Royce Trent Engine and
SIA A380 Model were also on display at the Biopolis Epicentre,
highlighting UK-A*STAR research collaborations.

Prince Philip, who established the Royal Academy of
Engineering (RAE) and is its Senior Fellow, presented the RAE
Inaugural International Medal to Professor Cham Tao Soon,
former President of NTU and Member of the Council of
Presidential Advisors.

H.E. Dr Avul Pakir Jainulabdeen Abdul Kalam, President
of India, 1 February 2006

H.E. Dr A.P.J. Abdul Kalam, President of India visited the
Biopolis on 1 Feb 2006.

Accompanying him on his visit to Biopolis was Mr Lim Boon
Heng, Minister, Prime Minister's Office and Mr See Chak Mun,
High Commissioner to India. H.E. Dr Abdul Kalam was given

a briefing on A*STAR
and the Biopolis.
This was followed
by an interaction
session with A*STAR
management and
scientists as well
as a tour of  the lab
fac i l i t ies  in  the
Genome Institute of
Singapore.

Tuanku Syed Sirajuddin, Yang Di-Pertuan Agong, Malaysia,
25 January 2006

Tuanku Syed Sirajuddin, Yang di-Pertuan Agong (King) of
Malaysia visited the Biopolis on 25 Jan 2006. His Majesty was
accompanied by HE Dato' Seri Azmi bin Khalid, Minister for
Home Affairs, Malaysia (Minister-in-Attendance). Mr Teo Chee
Hean, Singapore's Minister for Defence and Mr Ashok Kumar
Miripuri, the High Commisioner to Malaysia, were part of the
local delegation hosting His Majesty. His Majesty was given
a tour of the Zebrafish Facility and laboratories in the Institute
for Molecular and Cell Biology.

International leaders visit Biopolis in 2006
Biopolis has managed to attract great interest from  the international community with a number
of foreign dignitaries choosing to visit this national icon in 2006.

His Royal Highness, Prince Philip, the Duke of Edinburgh tours the Institute of
Bioengineering and Nanotechnology laboratories (above), and takes a moment
to interact with A*STAR scholars who studied in the UK (top).

H.E. Dr Avul Pakir Jainulabdeen Abdul Kalam,
President of India interacts with A*STAR Senior
Management and is given a tour of the facilities
at the Genome Institute of Singapore during his
visit to Biopolis on 1 February 2006.

Tuanku Syed Sirajuddin, Yang di-Pertuan Agong (King) of Malaysia tours the Institute
of Molecular and Cell Biology's zebrafish facility and laboratories (above).
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Keystone Symposia on "Stem Cells, Senescence
and Cancer" (25 - 30 October 2005)

biome  Issue 6 l July 2006

Events @ Biopolis 20

It was the first ever Keystone Symposia
conference outside of North America,
featuring some of the biggest names in
stem cell and cancer research. With full
registration two months before the
conference was due to begin, Keystone
Symposia: Stem Cells, Senescence and
Cancer promised to be the biggest
scientific event in 2005 for Singapore's
Biomedical Sciences.

400 participants from more than 10 countries converged
at the Raffles City Convention Centre (RCCC) and at the

Matrix building at Biopolis for
the conference from 25 - 30
October 2005. One quarter of
the participants were students,
one fifth were post-doctoral
researchers, and the rest were
established scientists, which
provided opportunities for
networking and lively debates
on the various topics covered
during the symposium.

The seminars on stem cells
revolved around major themes
s u c h  a s  E p i g e n e t i c
Programming, Self-Renewing
Mechanisms, Plasticity, and
Cancer Stem Cells. The highly

polemical subject of human embryo destruction during the
derivation of human embryonic stem cell (hESC) lines was
raised in an engaging presentation by Alexander Meissner
(Whi tehead Inst i tute for  Biomedical  Research) .

Under the tutelage of Rudolph Jaenisch of the Whitehead
Institute, Meissner et al. developed an alternative method of
hESC derivation called 'Altered Nuclear Transplantation' using
inherently defective cloned blastocysts. By using blastocysts
that have been engineered such that they are unable to attach

to the placenta and are therefore not
capable of developing into a foetus, the
authors propose that ethical issues
surrounding derivation of hESC lines may
be circumscribed.

In discussing the new, and as yet
unconfirmed, concept of cancer stem
cells, it was noted that our understanding
of cancer and how it persists was being

changed by discoveries in stem cell biology. The application
of the 'stemness' concept to the study of cancer is an exciting
paradigm that could potentially lead to the development of
powerful new tools to tackle
this disease.

 The seminars were located
at the Matrix Auditorium at
Biopolis each morning, while
the poster sessions and
seminars in the afternoon were
held at the RCCC. The split
l o c a t i o n s  g a v e  o u r
international guests a chance
to tour the facilities at Biopolis
as well as enjoy the sights of
Singapore while traveling to
and fro. For many participants,
this was the first time they had
travelled to South East Asia,
and they were glad for the opportunity to experience a different
culture while engaging in intellectual pursuits at the
Symposium. Each conference session had an average turnout
of 70% despite the distractions of the Swissotel pool and
sun deck!

For the Keystone organisers, the event was a resounding
success, and boded well for future Keystone symposia outside
of North America. The next Keystone symposium in Singapore
will take place from 10 - 15 December 2006, and is titled
'Respiratory Viruses of Animals Causing Disease in Humans'.

Dr Vivian Balakrishnan, Second
Minister for Trade and Industry gives
the Opening Remarks for Keystone
Symposia "Stem cells, Senescence
and Cancer" held in Singapore,
October 2005.

Dr Rudolf Jaenisch from Whitehead
Institute for Biomedical Research
gives the Keynote Address on
"Nuclear Cloning, Stem Cells and
Reprogramming of the Genome"
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Dr Cleo Choong conducts a brief tour of the Singapore Stem
Cell Consortium's Laboratory of Stem Cell Biology.

Guest of Honour, Dr Balaji Sadasivan, Senior Minister of State for the Ministry of Information,
Communications and the Arts and the Ministry of Health (centre), pictured here with (from left) Sir
George Radda, Associate Professor Lam Kong Peng, Dr Cleo Choong, Mr David Tan, Professor Roger
Pedersen and His Excellency, Mr Teppo Tauriainen, Ambassador of Sweden.

Three new laboratories - the Laboratories of Metabolic Medicine, Molecular Imaging and Stem
Cell Biology, were opened at Biopolis on 6 April 2006.

The Laboratory of Molecular Medicine (LMM) and the Laboratory of Molecular Imaging (LMI) are
part of the Singapore Bioimaging Consortium (SBIC) and are headed by Sir George Radda and Dr
Xavier Golay respectively. The LMM will focus on the central nervous system's regulation of endocrine
functions and the impact of endocrine signalling on the central nervous system. The LMI will develop
a translational research and Magnetic Resonance Imaging (MRI) programme and become a resource
centre for the local scientific community, with a recently installed Varian 9.4T MRI machine.

The Laboratory of Stem Cell Biology (LSCB) is the first laboratory funded under the Singapore
Stem Cell Consortium (SSCC), and is headed by Professor Roger Pedersen, eminent stem cell
researcher and Chairman of the SSCC. The LSCB will focus on developing new characterisation
assays to define stem cell lines, play a complementary role to the Stem Cell Bank, and work closely
with the two SBIC laboratories.

Gracing the opening ceremony was Guest of Honour, Dr Balaji Sadasivan, Senior Minister of State for the Ministry of Information,
Communications and the Arts and the Ministry of Health, who was brought on a tour of the new facilities.

Opening of SBIC and SSCC Laboratories

UK-Singapore Immunology Workshop
30-31 March 2006 at Biopolis

The British High Commission and the Biomedical Research Council of A*STAR
held a joint UK-Singapore Immunology Workshop at Biopolis on
30-31 March 2006. Chaired by Sir Greg Winter (Joint-Head of the Laboratory
of Molecular Biology Division of Protein and Nucleic Acid Chemistry, University
of Cambridge) and Sir David Lane (Executive Director of the Institute of Molecular

and Cell Biology), speakers comprised of
renowned names in Immunology research working
in the UK and Singapore. Topics covered included
innate and adaptive immunity and spanned the range
from basic, translational to applied therapies in this
broad field. The workshop brought together speakers
and attendees from universities, research institutes as
well as industries in South East Asia to present and discuss on research findings.
Attendance was a staggering 200 people, and proved Singapore's expanding interest
and focus in this important field.

The UK-Singapore Immunology workshop was
chaired by Prof Sir David Lane (left) and Prof
Sir Greg Winter (right).
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Supernumerary breasts
(i.e. in addition to the two
normally appearing on the
chest) have long been the
stuff of medical legends -
ancient cultures have often
depicted goddesses of
fertility with rows upon rows
of breasts, and Anne
Boleyn, one of King Henry
VIII's wives, was known to
have a third nipple.

Modern day molecular techniques may be able to shed
light on how these incidents occur, said Dr Jacqueline M
Veltmaat of the Saban Research Institute of Children's Hospital,
Los Angeles at her talk entitled "Congenital Breast Anomalies
- Insight from Mouse Genetics" on 10 May 06. Dr Veltmaat
was in Singapore as a guest of the Institute of Molecular and
Cell Biology (IMCB). Medical mysteries aside, research into
the embryonic phase of mammogenesis (mammary gland
formation) can also yield insights into congenital breast
anomalies and risk factors for breast cancer.

Working with mice, which have five pairs of breasts, Saban
researchers found that the formation of murine breasts at
different locations along the mouse body is induced and
regulated by different molecular networks. This finding has
implications for the use of the murine breast as a model for
studying breast cancer, as it implies that the study of different
breasts will yield differing results.

The researchers zeroed in on the pathway for the formation

of the pair of murine
breasts that by location are
most equivalent to human
breasts. This turned out to
be a canonical WNT
s i g n a l l i n g  p a t h w a y
activated by the somitic
growth factor Fgf10 and
Wnt10b, leading to the
differentiation of mammary
epithelium. Dr Veltmaat
proposed that the gradient

and level of Fgf10 expression in the mouse embryo determines
the position and morphogenesis of this pair of mammary
glands.

Somitic dysfunction and the lack of Fgf10 may thus provide
a molecular basis for Poland's Syndrome, a rare congenital
condition which presents in humans as an aplasia
(underdevelopment) or hypoplasia (absence) of the breast,
ribs and pectoral muscle on one side of the body.

Conversely, the expression of a growth factor above a
certain developmental threshold may also explain the presence
of supernumerary breasts in humans.

When asked why nature had developed different pathways
for mammary gland formation, Dr Veltmaat speculated that
this differentiation could have an evolutionary significance:
Functional mammary glands are essential for the survival of
mammalian young, and it would be prudent to develop
alternative mechanisms to allow mammary gland development
if the usual method runs into a roadblock.

Thanks for the mammaries

The platypus, a half-aquatic mammal endemic to Australia,
is one of only five mammalian species (the other four are
spiny anteaters, or echidnas) that lay eggs instead of giving
birth to live young.

The eggs hatch after a ten-day incubation period, and the
small, hairless young cling to their mother. The mother
platypus has no visible breasts, but releases milk from
large milk glands under the skin of her abdomen. The milk
seeps into her fur, and the young platypi / platypuses /
platypoda / platypodes (no, there is no universally agreed
upon plural as yet) lap it up.

From:
http://www.goana.com.au
http://en.wikipedia.org/wiki/Platypus
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