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Scientists had believed for many years 
that while disorders were different, there 
was some overlap in the genetic triggers for 
both. While previous studies had made some 
inroads into identifying some of those genetic 
causes, it has taken the cooperation and 
shared data amassed by 250 researchers from 
20 countries in the latest study to provide the 
strongest evidence yet to back the theories.

Chief  execut ive  of  Aust ra l ia ’s 
Schizophrenia Research Institute Professor 

Vaughan Carr, who also contributed to the 

study, said the findings gave new weight 

to ideas about how genes associated with 

regulating the body’s immune system and 

response to infection could play a role in 

schizophrenia.

‘That raises interesting questions of 

inflammation processes that are involved 

in schizophrenia and opens up possible 

treatments based on inflammation,’ he said.

AUSTRALIA

Genetic Link Found for Brain Disorders

Scientists have finally confirmed long-
held theories about common genetic 
links between people with bipolar 

disorder and schizophrenia after carrying out 
the largest global study of its kind.

Based on genetic tests on blood samples 

from 50,000 people, scientists identified 

a series of complex DNA variations on the 

human genome which play a role in a person’s 

chance of developing bipolar disorder and 

schizophrenia. While many of the variations 

were found to contribute to both diseases, 

one specific gene known as CACNA1C was 

also identified as a contributor to both, 

according to the research published recently 

in the journal Nature Genetics.

The genetic connection between the 

two diseases suggests they could belong to 

a spectrum disorder. The scientists - from 

Australia, Europe and the US - also uncovered 

a new gene involved in triggering bipolar 

disorder and provided fresh evidence about 

how a region in the human genome known 

to regulate neuronal development could play 

a role in the brain abnormalities of people 

with schizophrenia.

‘We historically thought of these 

as separate conditions and they are both 

strongly genetic but we thought the genetics 

were different,’ said Professor Philip Mitchell, 

the head of the school of psychiatry at 

the University of NSW, who led Australia’s 

contribution to the study. ‘But there’s overlap 

or sharing of genes between the conditions.

‘What it means is that some of the 

treatments may work for both conditions 

ultimately and it explains why some of 

the clinical aspects of bipolar can look 

similar to schizophrenia.’ Bipolar disorder 

develops as a result of chemical imbalances 

in the brain which can cause extreme 

mood fluctuations ranging from mania to 

depression. Schizophrenia also affects the 

functioning of the brain but interferes with 

a person’s ability to think, feel and act. 

Many patients suffer from hallucinations 

and delusions.
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Burns Treatment to 
Replace Skin Grafts

An Adelaide burns expert hopes skin 
grafts may no longer be needed 
because a new technique could 

revolutionise wound treatments.
The technique is much cheaper than 

similar treatments, giving it the potential to 
be used extensively in third-world countries. 
Burns patients traditionally undergo multiple 
skin grafts that leave nasty scars and cause 
pain. A number of new treatments have been 
developed in the past decade, including the 
spray-on skin used on the Bali bombing 
patients.

However, cost and varying success rates 
mean skin grafts remain the main option 
for many patients. Developer of the new 
technique, Royal Adelaide Hospital burns 
surgeon Dr John Greenwood, said the seal 
was cheaper than existing devices, which 

Australian Scientists 
Discover How Liver 
Kills “Killer Cells”

Australian scientists at the Centenary 
Institute in Sydney have discovered 
that the liver destroys the “killer” 

T-cells, which target donor organs, reducing 
organ rejection.

Their discovery, published in the journal 
Proceedings of the National Academy 
of Sciences, opens the way to both new 
approaches to transplant rejection and to 
the fight against hepatitis and other chronic 
liver diseases which affect over 200,000 
Australians and hundreds of millions of 
people worldwide.

The scientists have seen for the first 
time (in mice) how the liver goes independent, 
engulfing and destroying the body’s defense 
troops - T-cells. What the researchers have 
discovered is the liver goes around this 
process: liver cells signal to naive T-cells and 
digest them before they have a chance to 
become killer T-cells.

can cost about $250,000. ‘If we can get the 
price low enough you can use it anywhere 
and that’s what I want to leave behind, a 
legacy of treating burns patients in poor 
nations,’ he said.

The new two-stage technique involves 
a biodegradable synthetic seal being inserted 
into the wound while new skin is grown in 
a laboratory. Unlike traditional skin grafts 
which require large strips of skin to be taken 
from unharmed areas of the body and placed 
over the wound, Dr Greenwood’s technique 
requires only a 10cm square sample. The cells 
are grown in the lab over about three weeks 
to create a composite skin. In the meantime, 
the biodegradable seal lying inside the wound 
helps protect against infection and ensures 
the area remains open until the composite 
skin can be laid on top.

Dr Greenwood is currently trialling the 
safety of the seal in pigs and hopes to start 
clinical trials in burns patients soon. Existing 
seals are less resistant to infection and wound 

contraction. Farmer David Mickan, who 
suffered third-degree burns to 55 per cent 
of his body in 2002, said removing the need 
for skin grafts would be welcome.

‘The skin grafts were probably one of 
the most painful things that anyone could 
put up with,’ said the 64-year-old, who was 
engulfed by flames during a burn-off on his 
South Australian farm.

‘My grafted skin is still tight and itchy. 
It’s not painful but is uncomfortable. This 
new skin Dr Greenwood is working on will 
be more like your old skin and able to sweat 
and breathe.’ Wound management expert 
Professor Stephen Prowse said there was 
huge potential for Dr Greenwood’s technique 
to treat the hundreds of thousands of people 
with major open wounds such as leg ulcers.

‘The big area in wound treatment is 
the treatment of complex wounds or chronic 
ulcers that come from complications with 
diabetes and vascular problems,’ added 
Professor Prowse.

“The 

l iver  i s  an 

amazing organ,” 

said Dr. Patrick Bertolino, 

the leader of the research team 

at the Centenary Institute. “Most people 

think it just breaks down alcohol, but it’s 

the factory of the body breaking down 

substances we don’t want and making the 

ones that we do.”

Bertolino 
said the study 

helped i l lustrate 
why liver transplants 

were rarely rejected but 
other donor organs were 

more likely to fail. “We now 
know liver cells also have the 

ability to subvert the orders of the 
immune system,” he said. The Australian 

scientists believe if they can harness the way 
the liver controls T-cells, there is a chance 
that organ transplant recipients won’t need 
immunosuppressive drugs.

Instead, patients could be given new 
drugs which leave their immune systems 
intact but stop “killer” T-cells from attacking 
the donor organ. The new drugs could also 
be used to help the liver defend itself from 
common infections like hepatitis C, for which 
there is no vaccine. However, the scientists 
believe it is likely to take another ten years 
plus before the new drugs derived from the 
findings enter clinical trials.
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High Fat Food 
Triggers Gene 
‘Switch’ Leading to 
Type 2 Diabetes

Australian scientists have discovered 
what they believe is a gene that 
switches on when people consume 

high amounts of high-fat food. Blocking this 
gene could reduce diabetes’ damaging effects 
on the body, their report said.

In people who follow a healthy diet and 
get plenty of exercise, the gene usually lays 
dormant allowing the pancreas to function 
normally and produce enough insulin. 
However, when people eat high-fat diets the 
gene “switches on” and disrupts beta cells 
inside the pancreas and their role in insulin 
production. Scientists at the Garvan Institute 
based their findings about the workings of 
the gene, known as ld1, on studies in mice 
and cell cultures in the laboratory, reports 
ABC Science.

Study co-author Dr Ross Laybutt 
noticed that when laboratory mice were fed 
high-fat diets the ld1 gene “switched on” 
and caused the mice to develop diabetes. 

However, when the mice were on high-fat 
diets but ld1 was blocked at the same time, 
they were protected from the disease.

Further tests also confirmed that 
pancreatic tissue from diabetes patients 
contains high levels of ld1, which is already 
known to promote the growth of cancer cells. 
Dr Laybutt said several genes were linked to 

diabetes but ld1 appeared to play a major role 
in the development of the disease.

While these experiments show the 
gene links a high-fat diet to diabetes, further 
experiments are needed to see whether this 
gene also links a high-sugar diet to the 
disease, researchers said. The study has been 
published in the journal Diabetes.

The 2011 Lasker-DeBakey Clinical Medical 
Research Award has been awarded 
to Professor Tu Youyou of the China 

Academy of Chinese Medical Sciences, 
Beijing, for her discovery of artemisinin, a 
drug important for the treatment of malaria. 
The introduction of artemisinin and its 
derivatives and in combinations with other 
medicines have been demonstrated to be 
effective in treating malaria and saving 
millions of lives all over the World every year.

It has been recognised that many 
Lasker Award recipients eventually go on 
to win the Nobel Prize in Physiology and 
Medicine. Professor Tu joins the ranks of 

CHINA

First Biologist from China Wins Lasker-DeBakey 
Clinical Medical Research Award

three other distinguished Chinese Americans 
who were also recognized for their respective 
achievements in medical sciences. They 
include the 1962 Albert Lasker Basic Medical 
Research Award winner, Professor Choh Hao 
Li of the Hormone Research Laboratory at 
the University of California, San Francisco, 
for his contributions to understanding the 
chemistry of pituitary hormones; the 1972 
Albert Lasker Clinical Medical Research 
Award to Min Chiu Li (together with Roy 
Hertz) for his contributions to the successful 
chemotherapeutic treatment of gestational 
choriocarcinoma; and the 1991 Albert 
Lasker Clinical Medical Research Award 

to Yuet Wai Kan, of the University of 
California, San Francisco, for his pivotal 
contributions to the development of human 
genetics, most importantly in the area of the 
hemoglobinopathies using recombinant DNA 
technology. 

Interestingly, Professor Tu’s discoveries 
originated from a covert operation, designated 
as Project 523, named after the date, May 
23, 1967, that it was established in China. 
The mission of Project 523 was to identify 
effective drugs from traditional Chinese 
medicinal herbs to combat drug-resistant 
strains of the malaria parasites, which were 
killing thousands of soldiers in the Vietnam 
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War. Tu was appointed the Head of the project 
and had been instrumental in identifying 
extracts from the Qinghao (Artemisia annua 
or sweet wormwood) plant to be effective 
in killing the malaria parasites. Through her 

research, Professor Tu and her team identified 
artemisinin as the effective compound, solved 
its chemical structure, and generated potent 
derivatives with significant therapeutic 
effects on malaria.  

What was truly unique about Professor 
Tu’s work, was the nearly seamless marriage 
of the modern scientific method and ancient 
Chinese medical tradition. Faced with 
problems of lower levels of malaria inhibition 
with Qinghao at one point, she found herself 
consulting an ancient Chinese text, The 
Handbook of Prescriptions for Emergency 
Treatments by Ge Hong, which goes back 
some 1,700 years. From this text, she gleaned 
new insight into preparing Qinghao extract 
with enhanced anti-malarial activity. From 
then on, the modern scientific method took 
over and it was only a matter of time before 
Prof. Tu had modified the chemical structure 
of artemisinin to create a compound that had 
10 times its punch and reduced the risk of 
malaria recurrence. This compound provided 
the basis for other artemisinin-derived drugs. 
These derivatives also tended to remain in the 
body longer and are at the heart of today’s 
therapies. 

In praise of Professor Tu, the Lasker 
Foundation observed that, “by applying 
modern techniques and rigour to a heritage 
provided by 5,000 years of Chinese traditional 
practitioners, she has delivered its riches into 
the 21st century.”

   

An H5 bird flu (avian flu) outbreak 
in West Bengal, eastern India has 
triggered the culling of poultry and 

eggs. Infected birds have been reported in 
the Nadia district of West Bengal, according 
to India’s Ministry of Agriculture. A mutant 
bird flu strain is spreading in other parts of 
Asia. West Bengal health and agricultural 
authorities say they have increased 
surveillance.

Poultry will be culled within a 3 
kilometer radius of the infected area, and 
surveillance has been stepped up to a 10 
kilometer radius, the Ministry of Agriculture 
informed. In 2006, when the first cases of bird 
flu appeared in India, millions of ducks and 
chickens were killed. The Indian government 
has told local authorities to prohibit the 

INDIA

H5 Bird Flu Outbreak in West Bengal
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New Zealand and Japanese scientists 
are teaming up to develop healthier 
foods under two government-funded 

“functional foods” projects. One project, to 
be led by New Zealand’s Massey University, 
will work with New Zealand food companies 
to create and develop a functional food 
with specific health enhancing effects for 
menopausal women, New Zealand Science 
and Innovation Minister Wayne Mapp 
announced.

The other project, to be led in New 
Zealand by Plant and Food Research, 
would use mass spectrometry to develop a 
“metabolic atlas” of the chemical composition 
of allium vegetables, such as onions and 
garlic, which the horticultural industry could 
use to develop new food products with health 
benefits.

Mapp said the two research projects 
would be awarded a total of 1 million NZ 
dollars (782,000 U.S. dollars) in funding 
to strengthen collaborative research 
relationships between New Zealand and 
Japan, Mapp said. “These research projects 
have strong commercial potential, including 
through the Japanese market, and so have the 
potential to benefit our economy,” said Mapp.

JAPAN

New Zealand, Japanese Scientists Collaborate on 
Functional Foods Research

movement of chickens and poultry products. 

After samples tested positive for H5, access 

to affected areas has been restricted.

In an online statement, the federal 

government wrote: “It has been decided to 

immediately commence the culling of birds 

and destruction of eggs and feed material 

to control further spread of the disease.” 

Experts are not yet sure whether this bird flu 

outbreak is related to the new strain that is 

spreading in Asia.

The WHO (World Health Organization) 

says there is no vaccine for the bird flu strain 

that has emerged in Vietnam and China. This 
H5N1 strain poses a potential health risk 
for humans. Experts urge authorities in the 
countries to restrict the movement of poultry 
and monitor wild birds and poultry closely.

FAO (the Good and Agriculture 
Organization), part of the United National, 
recently warned of a mutant strain of 
avian flu that is spreading in Asia “with 
unpredictable risks to human health.” 
However, WHO promptly responded with the 
following press release: “Based on available 
information, this evolution of the H5N1 virus 
poses no increased risk to public health. It is 

not considered unusual because influenza 

viruses are constantly evolving, especially 

in areas where they circulate regularly in 

poultry.”

This new mutant strain, currently called 

H5N1-2.3.21 can evade poultry vaccines 

against H5N1. It could potentially spread well 

beyond Vietnam and China. Avian flu (bird 

flu) does not infect humans easily. However, 

if a number of people became infected, the 

virus could exchange genetic material with 

other human flu viruses and become more 

human-transmissible.

“The government is  committed 
to building and strengthening research 
relationships with other countries that will 
achieve world-class scientific results and lead 
to new innovative technologies.”

The two projects awarded funding 

under Ministry of Science and Innovation’s 

Japan Science and Technology Agency (JST) 

funding round focus on functional foods. The 

ministry and Japan each fund half the cost 

of each research project awarded funding.
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Scientists at A*STAR’s Institute of 
Molecular and Cell Biology (IMCB) 
have made a landmark discovery in the 

battle against the rapid spread of aggressive 
cancers associated with PRL-3 oncoprotein. 
Contrary to the current accepted theory that 
antibodies can only bind to cancer proteins 
found on the cancer cell surface, the IMCB 
team led by Dr Zeng Qi is the first to discover 
that antibodies can in fact directly target 
intracellular oncoproteins like PRL-3 that 
reside within the cancer cells to suppress 
cancer growth successfully. This breakthrough 
finding will pave the way for more targeted 
solutions for cancer treatment and also offers 
hope for cancer prevention. 

The leading cause of death by cancer 
is cancer metastasis – the rapid and often 
fatal spread of cancer cells from the 
primary tumour to other parts of the body. 
PRL-3, which stands for “Phosphatase of 
Regenerating Liver 3”, is a key protein linked 
to cancer metastasis. PRL-3 is commonly 
overproduced in many types of aggressive 
lung, liver, kidney, bone and breast cancer. 
For example, colorectal cancer and breast 
cancer, the top five most deadly cancers in 
the world and also the number one most 
common cancers in both male and female 
population respectively in Singapore, are 
frequently associated with elevated levels 
of PRL-3 phosphatase. PRL-3 is therefore 
an ideal target for cancer diagnostics and 
treatment.

Traditionally, oncoproteins like PRL-3 
phosphatase which reside within the cancer 

SINGAPORE

Antibodies Can Bind Cancer Proteins on the Inside
cells were thought to be inaccessible by 
antibodies because it is widely accepted 
that antibodies are too big to cross the cell 
membrane. This study suggests that cancers 
could be effectively treated through the 
direct introduction of antibodies to target 
the PRL-3 oncoprotein inside the cancer cell. 
Likewise, vaccination with PRL-3 antigen to 
prevent cancer can be administered to induce 
the body’s immune system to produce PRL-3 
antibodies that will directly target the PRL-3 
oncoprotein within the cancer cell.

Said Dr Zeng, who first identified 
PRL-3 phosphatase in 1998, “We are very 
excited because this study showed for the 
first time that it is possible to successfully 
suppress cancer growth by direct targeting 
of intracellular oncoproteins, such as PRL-
3, with the respective cancer-specific 
antibodies.” Using mouse models in this study, 
by directly introducing PRL-3 antibodies into 
the mice, the scientists observed a 70% to 
90% reduction of tumours caused by PRL-
3 expressing cancer cells. This significant 
reduction is also achieved by vaccinating 
the mice with PRL-3 antigen to produce 
antibodies that could specifically target PRL-
3-expressing cancer cells. 

To prove that antibodies can indeed 
directly target other intracellular oncoproteins 
as a general phenomenon, the team also 
performed the experiment with two different 
representative intracellular proteins, EGFP 
and mT oncoprotein. It was observed that 
the antibodies introduced to the mice could 
directly target the intracellular oncoproteins 
to dramatically retard tumour progression.

Added Dr Zeng, “This means that a 
whole new list of intracellular oncoproteins 
previously thought to be untargetable by 
therapeutic antibodies or vaccinations can 
now be potentially targeted. This will expand 
the scope for tailor-made antibody therapy 
as well as usher in a new era of tailor-made 
cancer vaccines.” 

Professor Sir David Lane, Chief Scientist 
of A*STAR said, “Dr Zeng’s breakthrough 
discovery is a fine example of how years 
of basic research lay the foundation for 
advancement in translational medicine. This 
study has introduced a potential paradigm 
shift in the ways we target cancer cells 
with antibodies and vaccines. It has opened 
unexpected doors of possibilities in cancer 
and immunology research. Much further 
work will of course be needed to establish 
the safety and efficacy of this approach in 
cancer patients but it indeed paves the way 
for more targeted cancer treatment & offers 
new hope for cancer prevention.”

Said Dr Zeng, “Cancer affects people 
regardless of age, gender, wealth or social 
status. It represents a tremendous burden on 
patients, their families and the society. Existing 
antibody therapy for cancer treatment is very 
costly. I hope that our research will pave 
the way for cancer vaccination to become 
a mainstream cancer treatment that is 
both effective and affordable for the cancer 
patients. Especially for individuals who are 
genetically pre-disposed to specific types of 
cancer, tailor-made vaccination may one day 
be able to prevent cancer before it strikes.”

The Institute of Materials Research 

and Engineering (IMRE), a research 

institute of Singapore’s Agency for 

Science, Technology and Research (A*STAR), 

puts Singapore into the Guinness Book 

of World Records with its controllable, 
molecule-sized gears, which are officially the 
world’s smallest! The gears are up 100,000 
times smaller than the width of a single 
strand of hair and can only be viewed using 
powerful microscopes.

The research opens the way for the future 
development of molecule-sized machines 
that may lead to innovations like pocket-sized 
supercomputers, miniature energy harvesting 
devices and data computing on atomic scale 
electronic circuits. Before the team’s success, 

A Guinness World Record for Singapore with A*STAR IMRE’s 
world’s smallest Working Gears
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IBN Harnesses 
Ultrasmall Peptides 
to Repair Spinal Disc 
Damage

New ultrasmall peptides that can be 
used as building blocks for a wide 
range of regenerative applications 

such as spinal disc replacement and cartilage 
repair have been developed by scientists 

at the Institute of Bioengineering and 
Nanotechnology (IBN), the world’s first 
bioengineering and nanotechnology research 
institute. These peptides spontaneously 
assemble in water to form hydrogels, which 
resemble collagen, a major component 
of connective tissues found in cartilage, 
ligaments, tendons, bone and skin.

 IBN’s latest discovery offers promise for 
orthopedic patients, such as those suffering 
from degenerative disc diseases. Degenerative 
disc disease is currently the predominant 

cause of disability amongst the adult 
population, affecting 85% of the population 
by the age of 50. It is a type of back pain 
that is caused by the wearing away of the 
nucleus pulposus, a jelly-like material in the 
spinal disc, which is made up of collagen 
fibers. The spinal disc helps to absorb vertical 
pressure and provides flexibility to the spinal 
column. There is a strong market demand 
for orthopedics and in particular for spinal 
replacement. The worldwide spine market has 
been growing at a compound annual growth 

reported experiments attempting to rotate 
single molecules resulted in their random 
and uncontrolled rotation. The scientists 
from IMRE were able to solve the matter by 
manipulating the molecule with the tip of 
a Scanning Tunnelling Microscope, which 
is a powerful microscopy tool capable of 
imaging materials down to their atoms but 
which can also be used to manipulate single 
molecules and atoms on conductive surfaces. 
These experiments were done at cryogenic 
temperatures, of approximately -266°C, in 
an ultrahigh vacuum environment.

L o o k i n g  l i k e  a  w h e e l ,  t h e 
gear is made out of a hexa-t-butyl 
pyrimidopentaphenylbenzene (C64N2H76; 
HB-NBP) molecule, which consists of a 
central core composed of one pyrimidine 
and five phenyl rings all connected to a 
central planar phenyl. This is connected to 
the ‘spokes’ of the wheel which are made 
up of six t-butyl outer groups that lift the 
central molecule core from the substrate 
surface. The molecule was mounted on an 
atom-sized impurity that acted as a pinning 
axle and manipulated using the microscope’s 
tip which turned the molecule step-by-step.

“This is an example of pioneering 
science that is technologically significant. 
With such innovations at the molecular 
level, today’s molecules may be tomorrow’s 
machines,” explained Prof Andy Hor, IMRE’s 
Executive Director. The breakthrough gear 
was developed in 2009 and was published in 
one of science’s most prestigious materials 
research journals, Nature Materials.
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rate of about 8-10% over the last seven years.
 The unique class of peptides developed 

by IBN has similar gel strength as the jelly-
like material in the spinal disc. Dr Charlotte 
Hauser, IBN Team Leader and Principal 
Research Scientist elaborated, “There is a 
huge unmet clinical need for a prosthetic 
device that can inhibit or repair early-stage 
disc damage. Our biocompatible peptide 
hydrogels could be injected into the body 
to stimulate disc regeneration or used for 
artificial disc replacement. This peptide-
based approach could offer an alternative to 
spinal surgery by delaying or even abolishing 
the need for invasive surgery. Our ultrasmall 
peptides can also be easily translated to 
clinical use because they are easy and cost-
effective to produce.”

 Published recently in the leading 
nanoscience and nanotechnology journal, 
Nano Today, IBN’s self-assembling peptides 
imitate nature by forming ordered structures 
using molecular recognition. This self-
assembly approach is emerging as an 
important new strategy in bioengineering 
because it allows the peptides to form easily 
into various structures such as membranes, 
micelles and gels. The essence of this ‘Lego’-
like technology lies in the unique design of 
the peptide.

 IBN’s self-assembling peptides were 
rationally designed comprising only simple 
3 to 7 amino acids, making them extremely 
small compared to conventional peptides, 
which usually require 16 to 32 amino 
acids. IBN’s peptide molecule also contains 
a characteristic motif – a water-insoluble 
‘tail’ and a water-soluble ‘polar head’. This 
amphiphilic property allows the random 
peptides to self-assemble into hydrogels with 
uniform and stable fibrous structures within 
minutes after coming into contact with water. 
Unlike existing hydrogels, IBN’s process does 
not require any enzymes or chemical agents 
to link the fibers together.

 Microscopic images revealed that the 
structure of IBN’s peptide-derived hydrogel 
bears a striking resemblance to collagen 
fibers. Tests have demonstrated that IBN’s 
hydrogels are mechanically strong, heat-
resistant and biocompatible with a variety 
of human cells. With a high water content 
of up to 99.9%, these hydrogels have 
fibrous structures that look like porous 

honeycombs due to the large number of 
water-containing cavities. By changing the 
concentration of the peptide, the researchers 
were also able to control the stiffness of 
the hydrogels, making them suitable for 
use as biomaterials for tissue engineering 
applications in regenerative medicine, such 
as for the treatment of degenerative disc 
disease, skin replacement and stem cell-
related therapies.

 In a separate study published in the 
Proceedings of the National Academy of 
Sciences, the IBN scientists reported that 
the structure of the ultrasmall peptides 
closely resembled amyloid fibers, which are 

abnormal constructs that are the hallmark of 
many fatal neurodegenerative diseases such 
as Alzheimer’s, Parkinson, as well as Type II 
Diabetes. This novel class of peptides can 
therefore also be used as an excellent model 
system for the development of drugs targeted 
at the prevention or control of amyloid fibers.

 “IBN aims to create new biomaterial 
platforms based on nanotechnology. This 
unique class of ultrasmall peptides are 
biomimetic, and have excellent potential as 
cell culture substrates and tissue engineering 
scaffolds,” added Professor Jackie. Y. Ying, IBN 
Executive Director.
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Academia Sinica, Taiwan’s top research 
body, announced recently it has 
developed a new sugar compound 

that can help produce synthetic meningitis 
C vaccine of higher purity.

The current meningitis C vaccination 
consists of compounds called polysaccharides 
with various lengths of sugar molecules, 
with four sugars being the longest, said 
the Genomics Research Center under the 
institution. The problem is, it is difficult 
for scientists to know how many sugars 
create the most effective vaccination. But 
researchers at the Genomics Research Center 
have now successfully pushed that length to 
12 sugars. They said the length needs to be 
at least eight to 10 sugars to be biologically 
effective.

The breakthrough can help scientists 
figure out what length is the most effective, 
and lead to the development of more 
concentrated meningitis C vaccinations of 
that exact length in sugars.

The research was led by the institute’s 
president, Wong Chi-huey, and associate 
research fellow Wu Chung-yi. The results 
were published in Angewandte Chemie’s 
(Applied Chemistry) Web edition, a prestigious 
scientific journal, on Aug. 29.

TAIWAN

Meningitis C Vaccination Breakthrough

Taiwan Targets 
Developing High-
end Medical 
Equipment in Three 
Stages

Taiwan is targeting to develop three 
high-end medical imaging product 
categories, including ultrasonic, digital 

X-ray equipment and magnetic resonance 
imaging (MRI), according to the Ministry of 
Economic Affairs (MOEA).

The Ministry said that the first stage 
(2011-2014) includes enhancing R&D 
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capability of private makers through subsidies 
to organizations, private companies, and 
academic institutes etc.; the second stage 
(2014-2016) includes commercialization, 
marketing of locally-developed technologies 
and products in especially emerging markets 
to establish brand image and distribution 
channels; and the third stage (2016-2018) 
calls for Taiwan-made high-end medical 
equipment and devices to further expand 
global share to 5% to 10% and be marketed 

in industrially advanced nations. MOEA 
also anticipates to see at least two Taiwan-
based high-end medical equipment/device 
companies to be among the global top-10.

MOEA also forecasts the production 
value of these three product categories will 
exceed NT$15 billion (US$517.2 million) 
by 2015. Several local companies as Qisda 
Corp., Chang Gung Medical Technology Co., 
Ltd., Moredna Technology Co., Ltd. etc. have 
jumped onto the bandwagon, with Hon Hai 

Group, the world`s leading EMS (electronics 
manufacturing services) provider, also 
showing interest.

According to Department of Industrial 
Technology (DoIT) under MOEA, Taiwanese 
companies are relatively late in joining the 
high-end medical equipment/device industry, 
with increasingly more high-tech firms, such 
as thin film transistor-liquid crystal display 
(TFT-LCD) panel and electronics makers, 
eyeing the lucrative line.

Scientists Announce 
Technology to Grow 
Meat Faster at 
Lower Cost

A Taiwanese professor has developed a 
novel immune-inhibition technology 
that can shorten animals’ growth 

period and reduce farmers’ cost, an 
innovation that may provide a solution to 
the world’s food shortage problem, according 
to an announcement by Taiwan’s National 
Cheng Kung University (NCKU), Institute of 
Biotechnology.

The technology developed by Tzong-
Yueh Chen, a professor from the institute, 

promotes animal growth in such a way 

Taiwanese-American 
HIV/AIDS Academic 
Joins Team

Taiwanese-American HIV/AIDS academic 
David Ho is one of several overseas 
consultants who are helping with the 

treatment of the victims of a recent organ 
transplant scandal in which they were given 
HIV-infected organs, Centers for Disease 
Control Director-General Chang Feng-yee 
said.

that meat will appear on the market earlier 

at a lower cost, This immune-inhibition 

technology produces specific antibodies and 

binds them to growth inhibition proteins 

found in fish, so the proteins will become 

deactivated and the growth rate in fish will 

accelerate, according to the announcement.

In a 12-week field experiment, Chen’s 

research team used the technology on one 

pond of groupers and the traditional method 

on another pond for comparison. The results 

show that the groupers raised in the former 

pond grew to over 25.2cm and weighted 

274g, while the groupers raised in the latter 

pond grew to 24.9cm and weighted 252g.

According to Chen, it takes an ordinary 

grouper farm 14 months to produce a 

marketable 600g grouper at a prime cost of 

NT$40 (US$1.31). With the newly-developed 

technology, his team only needs 11 months 

to produce a 600g grouper at a prime cost of 

NT$10 (US$0.33).

“Taking 20,000 groupers as an example, 

not only an extra NT$200,000 (US$6,540) 

profit will be made but also a 3-month period 

will be spared,” reported Chen. In addition, his 

novel technology can be used on domestic 

animals such as pigs, as farmers need only 

3kg of feed to grow 1kg of meat. Otherwise, 

4kg of feed will be needed to achieve the 

same target. “If the world produces one billion 

pigs annually with the immune-inhibition 

technology, 170 million tons of corn will 

be saved to feed approximately 570 million 

people for a year, helping to solve the problem 

of food shortage,” reported Chen.

“We have assembled a group of medical 

professionals to care for the five transplant 

recipients and the team members have 

consulted foreign experts, including Ho, 

on the best courses of treatment for the 

patients,” Chang said.

The five victims — four at National 

Taiwan University Hospital in Taipei and one 

at National Cheng Kung University Hospital 

in Tainan — are taking post--transplant anti-

rejection drugs and post-exposure anti-viral 

medication, Chang said. “All the foreign 

experts with whom we have consulted, 

including Ho, agree that the anti-viral 

medication that we have prescribed to the 

five patients will not inhibit the function of 

the anti-rejection medication,” Chang said, 

adding that the therapy the patients are 

receiving is the most appropriate choice of 

drug combinations.

The five patients received organ 

transplants from a brain-dead HIV-positive 

donor on Aug. 24 and Aug. 25 and began to 

take preventive anti-viral medication on Aug. 
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26, Chang said. “They have to take the drug 
combination for three months, at which point 
the medical team will then assess whether 
the drug regimen should be continued or 
can be stopped,” Chang said, adding that 

HIV infection cannot be confirmed until six 
months after the end of drug therapy.

Liao Hsueh-tsung, director of Taipei 
Medical University Hospital’s AIDS therapy 
center, said that in 2000, a patient took 

post-exposure anti-viral medication for nine 
months after receiving an HIV-contaminated 
blood transfusion. The patient tested negative 
six months after he ended the drug regimen, 
he said.

Scientists have discovered gene 
mutations that could enable diagnosis 
of chronic blood cancer using only 

a blood test, making invasive and painful 
bone marrow biopsy a thing of the past. 
Researchers at the Wellcome Trust Sanger 
Institute identified the SF3B1 gene as being 
frequently mutated in myelodysplasia, one 
of the most common forms of blood cancer.

Myelodysplasia is particularly prevalent 
among people over the age of 60, and often 
the only symptom is anaemia, which makes 
it a challenge to give a positive diagnosis. 
Patients with mutations in the SF3B1 gene 
frequently had a specific abnormality of red 
blood cells in their bone marrow, called ring 
sideroblasts, researchers said.

The findings have significant potential 
for clinical benefit, as the disease is often 
under-diagnosed. It is hoped that patients 
will soon be able to be screened for mutations 
in the gene through a single blood test. 
“This discovery illustrates the promise of 
genome sequencing in cancer,” says Dr Elli 

OTHER REGIONS

Gene Behind Chronic Blood Cancer Identified

Papaemmanuil, lead author from the Sanger 
Institute.

“We believe that by identifying SF3B1, 
and working to characterize the underlying 
biology of this disease, we will be able to 
build improved diagnosis and treatment 

protocols. “Significantly, our analysis showed 
that patients with the SF3B1 mutation had 
a better overall chance of survival compared 
to those without the mutation. This suggests 
that the SF3B1 mutations drive a more benign 
form of myelodysplasia,” he added.

New Technology 
Could Make You 
Light-Hearted  

Stanford researchers have for the first 
time engineered human heart cells 
that can be paced with light using a 

technology called optogenetics. In the near 
term, say the researchers, the advance will 
provide new insight into the heart function. 

In the long term, however, the development 

could lead to an era of novel, light-based 

pacemakers and genetically matched tissue 

patches that replace muscle damaged by a 

heart attack.

“In a real heart, the pacemaking 

cells are on the top of the heart and the 

contraction radiates down and around the 

heart,” said Ellen Kuhl, PhD, the study’s 

senior author. “With these models we can 

demonstrate not only that pacing cells with 
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light will work, but also where to best inject 
cells to produce the optimal contraction 
pattern,” she added.

Someday, the researchers say, there 
might be a pacemaker placed inside the heart 

HIV/AIDS Researcher 
David Ho Wins 
NIDA’s 2011 Avant-
Garde Award

The National Institute on Drug Abuse 
(NIDA), part of the National Institutes 
of Health, announced today that 

Dr. David Ho of the Aaron Diamond AIDS 
Research Center in New York, NY, has been 

chambers, as with traditional pacemakers, 
whose light can travel through the intervening 
blood to pace light-sensitive heart cells 
implanted inside. “And, because the new 
heart cells are created from the host’s own 

stem cells, they would be a perfect genetic 
match,” said lead author of the study Oscar 
Abilez. “In principle, tissue rejection wouldn’t 
be an issue,” he added. The study was recently 
published in the Biophysical Journal.

selected as the 2011 recipient of the NIDA 
Avant-Garde Award for HIV/AIDS Research. 
Ho’s proposal aims to develop a novel HIV 
therapy that could be administered monthly; 
as opposed to the existing daily treatment 
for HIV. 

NIDA’s annual Avant-Garde award 
competition, now in its fourth year running, 
stimulates high-impact research that may 
lead to groundbreaking opportunities for 
the prevention and treatment of HIV/AIDS in 
drug abusers. Awardees receive $500,000 per 

year for five years to support their research.
“Dr. Ho is taking a bold step to develop 

a new, long acting therapy that addresses 
the challenge of patient adherence with an 
imaginative solution,” said NIDA Director 
Dr. Nora D. Volkow. “His proposal has the 
potential to make treatment much less 
burdensome on HIV patients, and at the same 
time improve outcomes.”

Combination antiretroviral therapy, 
consisting of orally-administered small-
molecule inhibitors of anti- HIV drugs taken 
daily, has revolutionized the treatment 
of HIV/AIDS. However, treatment failures 
continue to occur in a significant fraction 
of those treated, often due to incomplete 
patient adherence to the prescribed regimen. 
Lack of compliance is particularly severe 
among drug abusers. Dr. Ho’s project aims to 
develop antibody-like molecules that could 
be administered monthly for the treatment 
of HIV. A once-a-month treatment would 
improve the feasibility of directly observed 
therapy, an evidence-based adherence 
intervention.“Such antibodies are not only 
well tolerated and have an excellent safety 
record, but are also administered infrequently 
because of their long half-life as compared 
to small molecules,” said Ho. “We believe this 
could be the next generation of medications 
to treat HIV.” Dr. Ho plans to develop a 
revolutionary, long-acting HIV therapy to 
improve adherence to treatment.

Dr. Ho’s project aims to develop antibody-like molecules that could be 
administered monthly for the treatment of HIV.
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Professor Steven Chu, the current U.S. 
Secretary of Energy, was recently 
selected as R&D Magazine’s 49th 

Scientist of the Year. Dr. Steven Chu is an 
outstanding physicist well known globally. 
When he worked in Bell Labs in the late 

1980s, he and his colleagues were able to 
cool and trap atoms with laser light that 
has led to the accurate determination of the 
molecular structure of individual atom in the 
air. He was awarded the 1997 Nobel Prize for 
the success of this unique discovery and its 

potential applications.
As the distinguished Theodore and 

Frances Geballe Endowed Professor at 
Stanford University, he expanded his studies 
in physics into biology and medicine, 
establishing and forming the Bio-X Program 
to promote interdisciplinary research. 
Studying Systems Biology with polymer 
physics at nano-scales, several biological 
systems were analysed with optical tweezers, 
atomic force microscopy and fluorescence 
imaging techniques. 

He was recruited and appointed in 2004 
as the Director of the Lawrence Berkeley 
National Laboratory where he further 
broadened his research into alternative 
energy such as nuclear power, biofuel and 
solar energy. His research team has been 
recognized as one of the global leaders 
in this area. It was thus befitting that he 
was appointed U.S. Secretary of Energy by 
President Obama. Developing his smaller 
scale approaches to address and solve the 
larger-scale energy problems, he and his 
team continue to assist the maintenance and 
management of global temperature to avoid 
global warming with approaches such as 
reflection and absorption of sunlight and the 
low-carbon “glucose” economy. He continues 
his research with several publications in high-
indexed journals while serving as a political 
appointee.

For making invaluable contributions in 
outstanding research and policy with real-
world impact, and promoting interdisciplinary 
science, Professor Steven Chu is one-of-a-
kind and certainly deserves this unique honor.

Shu Chien Awarded 
2011 National 
Medal of Science

U.S. President Barack Obama will 

soon honor Professor Shu Chien in a 

White House ceremony for the seven 

eminent researchers receiving the National 

Medal of Science, the highest honor bestowed 

by the United States government on scientists 

and engineers. Chien is the only engineer 

among the seven medalists announced. 

“As someone working at the interface 
of biology, medicine and engineering, I am 
greatly honored to receive this award which 
recognizes that such an interdisciplinary 
approach is essential to translating 
fundamental research into medical and 
industrial applications to benefit humankind,” 
said Chien. 

Shu Chien ,  a  professor  in  the 
Department of Bioengineering at the UC 
San Diego Jacobs School of Engineering, is a 
world leader in the study of how blood flow 
and pressure affect blood vessels. Chien is a 
University Professor of bioengineering and 
medicine at UC San Diego and Director of 

the UC San Diego Institute of Engineering in 
Medicine. An expert on how blood flow and 
pressure affect vessels, Chien’s research has 
led to the development of better diagnostic 
tests and treatments for atherosclerosis, and 
other diseases.

Some of his more recent research has 
focused on the effects of mechanical forces 
– pressure and flow – on cellular functions 
such as gene expression. When genes change 
their expression, the proteins will change, 
and proteins are the major determinants of 
cell functions such as growth, migration and 
programmed cell death. His research has 
shown how the mechanical forces generated 

Steven Chu - 2011 R&D Magazine’s 49th 
Scientist of the Year
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by circulating blood affect the functions 
of endothelial cells in health and disease. 
Endothelial cells line the interior surface 
of the body’s blood vessels throughout the 
circulatory system.

Chien’s research could explain why 
atherosclerotic lesions form preferentially 
at branches of coronary arteries. More 
specifically, this research uncovered the 
mechanical and molecular mechanism of the 
preferential distribution of atherosclerosis 
in regions of complex flow such as arterial 
branch points by establishing the differential 

signal processing and gene expression of 
endothelial cells in these regions as compared 
to regions resistant to atherogenesis, which 
is the process by which plaque forms in the 
arteries. 

These studies are being performed 
in collaboration with Julie Li and Shankar 
Subramaniam, Professor and Chair, from the 
Department of Bioengineering at UC San 
Diego, Professors Juan Lasheras and Juan 
Carlos del Alamo from the Department of 
Mechanical and Aerospace Engineering at 
UC San Diego, John Shyy from UC Riverside, 

Peter Wang from the Univ. of Illinois Urbana-
Champaign and others in the United States, 
China and Taiwan.

Chien was born in Beijing, grew up 
in Shanghai and was a premed student at 
National Peking University when he and his 
family went in 1949 to Taiwan during the 
turmoil of the Communist takeover of China. 
He received his medical degree from National 
Taiwan University and a Ph.D. in Physiology 
from Columbia University, where he served 
as professor from 1969 to 1988. During a 
sabbatical from 1987 to 1988, Chien founded 
Taiwan’s Institute of Biomedical Sciences in 
Academia Sinica.

Chien is a Fellow of the American 
Academy of Arts and Sciences and has 
published more than 500 archival journal 
articles and 11 books. He has served in 
leadership positions in the Federation of 
American Societies for Experimental Biology 
(FASEB), the American Institute for Medical 
and Biological Engineering (AIMBE), as well 
as other professional societies.

The National Medal of Science was 
created by statute in 1959 and is administered 
for the White House by the National Science 
Foundation. Awarded annually, the Medal 
recognizes individuals who have made 
outstanding contributions to science and 
engineering. Nominees are selected by a 
committee of Presidential appointees based 
on their extraordinary knowledge in and 
contributions to chemistry, engineering, 
computing, mathematics, and the biological, 
behavioral/social, and physical sciences.


