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First and foremost, the current issue is achieved with the
help and efforts of a group of Malaysian volunteers both locally
and overseas. Thank you for all the sweat and strain in making
this magazine a perpetual presence!

In this issue, we have 11 articles encompassing a wide gamut of
scientific fields. Leong Yoke Peng presents the principles involved
in the robotic sense of touch (pg 9). Our regular contributor,
Dr Afroz Ahmad Shah, stresses on the importance of earth
sciences education as part of the global efforts in understanding
natural catastrophes (pg 12). Jason Lai analyses the concept of
genetically modified mosquitoes whose deployment is part of the
southeast Asian countries’ efforts, including Malaysia, to combat
the deadly dengue fever (pg 15). Brian Peng examines two major
questions of safeguarding our environment in an opinion piece:
what is the state of our environment currently, and how to reduce
carbon emission (pg 19)? Our News Editor, Jasmine Leong,
reports on the 6th National Conference for Clinical Research
(NCCR) held recently in Malaysia (pg 22).
As an interlude, we feature a Project Collab article by Dr Michael
Ling and Dr Cheah Pike-See of NeuroBiology and Genetics
Group (NBGG), Universiti Putra Malaysia on molecular researches
of Down syndrome pathology and associated disorders (pg 25).
Check out also a special feature on the Society in Science The Branco Weiss Fellowship, currently open for application
to postdoctoral researchers worldwide (pg 27).
The “Life as a Scientist” section is graced by several absorbing
articles. Firstly, an interview with Dr Sonia Ortega, Program
Director at the US National Science Foundation, conducted by our
team members, Victor Tan and Xander Chong (pg 29), imparts
several vital opinions pertaining to scientific sectors, education,
as well as policies that the Malaysian systems might be able to
learn and adopt. We are honoured by the willingness of Dr Ortega
to participate in the interview, as well as her humility. Our editor/
columnist, Yi Ling Hwong introduces four scientific projects at
CERN distinct from the much reported Large Hadron Collider
(pg 32). In the “Life as a Postdoc” section (pg 35), Dr Sylvia Yip
shares her postdoctoral experiences and challenges in Atlanta,
USA.
The “Science Storytelling” section is represented by Jianyi
Lee’s insights on the human regeneration capabilities and the
fundamental basis on cellular regeneration (pg 39). This article
serves as an inspiration for the cover of our magazine by Charis
Loke: illustrated by two lizards and their regenerative tails forming
an infinity symbol. Finally, the “Creative Corner” is adorned by a
review on the film Memento (pg 41). Enjoy reading!

Dr Wong Kah Keng
Editor-in-Chief Issue 4
kkwong@scientificmalaysian.com
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SCIMY ADVISORY BOARD

The
Scientific Malaysian
ADVISORY BOARD
The Scientific Malaysian (SciMy) Advisory Board consists of experienced scientists and professionals from
the academia and industry. With their experience, knowledge and skills, they will be advising the executive
members of SciMy in strategic decision-making process, establishing connections for SciMy within and
beyond the scientific field and aiding the growth of SciMy as an organisation. We hereby feature the latest
member of the SciMy Advisory Board.

Professor Meharvan Singh
Meharvan “Sonny” Singh, Ph.D. is a Professor and Chair of the Department of Pharmacology and
Neuroscience at the University of North Texas Health Science Center (UNTHSC) in Fort Worth,
Texas, United States. He also serves as the Director of Translational Research and Education for
the Insitute for Aging and Alzheimer’s Disease Research (IAADR) and is the Director of Research
for the Center FOR HER, a women’s health center at UNTHSC. In addition, Prof. Singh currently
serves as the vice president of the North Texas Alzheimer’s Association board of directors.
Prof. Singh’s research focuses on how hormones, like estrogen, progesterone and testosterone,
affect brain function and how the presence (or absence) of these hormones might influence brain
aging as well as the vulnerability of the brain to diseases like Alzheimer’s disease and certain
brain cancers. Prof. Singh’s research has been published in high impact biomedical journals and
is recognized by his peers as having contributed significantly to our current understanding of how
these hormones affect the brain. His research has been funded by the US National Institutes of
Health (NIH) and private foundations such as the Alzheimer’s Association.
The Scientific Malaysian Advisory Board Members
For the full list of the Scientific Malaysian Advisory Board Members, please visit
http://www.scientificmalaysian.com/scientific-malaysian-advisory-board/

S C I E N T I F I C M A L AY S I A N
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OUR NEW TEAM MEMBERS
Scientific Malaysian is run by a group of volunteers who dedicate a lot of their time and energy into this
initiative. We introduce the latest addition to our team here.

Azilleo Kristo Mozihim (News Editor) is a first-year medical
student currently studying at Newcastle University Medical Malaysia
(NUMed). He has a natural affinity for Biology and Medicine, particularly
in the area of Molecular Biology. His interests mainly lie in unraveling as
well as comprehending the intricacy of intercellular communication and
intracellular cell signaling pathway. He has the intention of conducting
further research in the fields of carcinogenesis and hormone mechanisms
after acquiring his basic medical degree. He strongly believes that
Scientific Malaysian is an excellent avenue through which Malaysian
scientists abroad as well as locally are able to effectively communicate
with each other and discuss their research across different disciplines. He
hopes that Scientific Malaysian can be used as a platform for scientists to
brainstorm and to provide solutions to global problems afflicting mankind.

Xander Chong (Media producer/Magazine Designer)

graduated from the University of Oxford with a Masters in Molecular and
Cellular Biochemistry. His research thesis involves characterising and
purifying a bacterial protein with an evolutionarily conserved catalytic
site also found in the human hypoxia inducible factor (HIF). Despite
having extensive scientific background, Xander considers himself more
of a humanist who has a love for art, history and culture. He thinks that
Scientific Malaysian is a conductive platform for critical discussions and
allowing great minds to inspire young generation of Malaysians to have
an active role in the field of applied sciences.

Tommy Chai (Scholarship Project Manager) obtained his BEng
(Hons) and MSc in Mechatronics Engineering from Universiti Malaysia
Perlis, Malaysia. He is currently pursuing his DPhil in Biomedical Sciences
at the Katholieke Universiteit Leuven. He has worked in Intel Malaysia and
Extol MSC Berhad as an R&D engineer and AI researcher, respectively
before joining Universiti Tunku Abdul Rahman as a lecturer in the Faculty
of Engineering and Science. He is passionate about image processing,
biometrics and 3D reconstruction. His current focus of research lies in the
field of ultrasound imaging. He believes that communication and sharing
of knowledge are essential in research. Hence, he strongly supports the
establishment of Scientific Malaysian in creating a better platform to link
Malaysian scientists all over the world and to bring scientific research in
Malaysia to greater heights.
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Philip Yeo (Web Developer) is currently pursuing his PhD in

Computer Science at Dalhousie University, Canada and has previously
graduated with a Masters in Computer from University of Malaya. A
hard core software engineer at heart, Philip has previously worked with
Mimos Bhd as a Senior Researcher and also with IBM Malaysia. While
his current area of interest range from Enterprise Computing, Semantic
Web technologies, Big Data analysis and Cloud computing, he is also
interested in embracing technology to solve day to day problems in
the area of education and healthcare. When not at work, he’s actively
involved in community activities such as vegetable gardening, “yelping”
and maintaining Dalhousie’s Malaysian Society website. He hopes to
play a role in connecting other Malaysians overseas through the power
of social media that the Scientific Malaysian web portal has to offer.

Mei Kuan Wong (Web Developer) is a PhD in Computer Science
student at Dalhousie University, Canada. Her current research interests
are in the area of ontology engineering, ontology change management,
knowledge representation and semantic web technologies. After graduating
with a BSc in Computer Science from Universiti Sains Malaysia (USM)
and a MSc in Transportation and Logistics from Malaysia University of
Science and Technology (MUST), she worked with Deloitte Enterprise
Risk Services in the area Control Assurance and also as an IT and
Logistics Management lecturer with UCSI University. Given her diversified
background, she hopes to apply her computing knowledge in solving
various real-world problems. She believes that Scientific Malaysian is a
good avenue to bring together all Malaysian scientists across the world
to unleash their potential to the fullest.

Interested in joining the
Scientific Malaysian Team?
Scientific Malaysian (SciMy) is on a rapid expansion and we
need your help! By being part of SciMy, you will have the
opportunity to enhance your skills and improve your CV, while
working flexibly and contributing remotely from wherever you are.
We are now seeking for enthusiastic and passionate volunteers
to join our team for the following positions:
a) Website developers
b) Scholarship officers
c) News editors
d) Publicity officers
e) Magazine designers
f) Event coordinators
If you think that you can contribute in other positions not
mentioned above, do contact us - we are always looking forward
to new ideas!

Contact us: team@scientificmalaysian.com
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NEWS HIGHLIGHTS
Snippets of the latest news published on Scientific Malaysian website

August 2012
Nobel Laureate Professor Peter C. Doherty at the 6th
National Conference for Clinical Research 2012
Nobel Laureate Professor Peter C. Doherty was in Malaysia
to speak at the National Conference for Clinical Research
(NCCR) 2012. This year’s NCCR theme is “Novel to Nobel:
Better Research, Better Doctors, Better Health.” Supported
by the Clinical Research Centre (CRC) under the Ministry
of Health Malaysia, the conference aimed to showcase the
latest developments in clinical research to the Malaysian
medical community.

September 2012
ASM – Incentivise interest in science and technology
According to Academy of Sciences Malaysia CEO Dr. Ahmad
Ibrahim, scientific research has to be incentivised in order
to attract fresh scientific talent, as well as to raise the level
of science and technology within the country.

UMB and UPM collaborate to boost Malaysian palm oil
output through R&D
United Malacca Berhad (UMB) announced that it would
be establishing a professorial chair with Universiti Putra
Malaysia (UPM) to boost Malaysian palm oil output through
research and development. The professorial chair will focus
on areas of research such as locating genes to increase
disease and environmental resistance, stimulating increases
in female flowering, and designing tools to increase the
efficiency of the palm oil planting process.
L’Oreal Malaysia For Women in Science Fellowships 2012
awarded to 3 young Malaysian female researchers
Three young and dynamic Malaysian female researchers
awarded for their outstanding research projects in the field
of psychology, material engineering and environmental
engineering. Another year of appreciation for Women in
Science by L’Oreal Malaysia and UNESCO since 2006.
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October 2012
Study
shows
green
tea
can
enhance
memory
A recent study by Professor Yun Bai from the Third Military
Medical University, Chongqing, China, shows that the
consumption of green tea can improve memory. His team shows
that EGCG, an antioxidant present in green tea, is beneficial
for age-related degenerative diseases. The study suggests that
EGCG has the potential to enhance learning and memory by
improving object recognition and spatial memory.
UM HIR First Year Anniversary of MoHE Funding
The first year anniversary of Ministry of Higher Education
(MoHE) for high impact research was officiated by the University
of Malaya (UM) Vice-Chancellor Tan Sri Dr.Ghauth Jasmon. UM
is the only Malaysian university to be allocated special research
funds by MoHE.
University of Malaya aiming to be one of the top 100
universities in the QS World University Rankings
According to this year’s Quacquarelli Symonds (QS) World
University Rankings, UM managed to climb up the university
ranking ladder, from the 167th position last year to the 156th
position this year. There were overall improvements in terms of
ranking in the academic fields being assessed.

November 2012
160 New Species Discovered at Mount Kinabalu, Sabah
At the peak of the ‘Land Below the Wind’, Sabah, Mount
Kinabalu houses exciting undiscovered species of spiders and
fungi. National treasure uncovered attracting foreign and local
researchers for greater discoveries.
Mahathir Science Award 2012 awarded to British scientist
A British-born professor named Prof. James M. Kelly was awarded
the 2012 Mahathir Scientific Award for his contribution to the
development of seismic rubber bearings to protect structures
from the devastating impact of earthquakes.
Malaysian Scientific Diaspora Network and Scientific Malaysian
It has come to our attention that several news media have
published an article on Malaysian Scientific Diaspora Network
(MSDN). Suspiciously, the missions of the network are exactly
the same as what we have laid out here at Scientific Malaysian.
Read the full news articles on our website at www.scientificmalaysian.com.
We welcome press releases and research news articles; please get in touch
with us at news@scientificmalaysian.com.
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Robotic Touch

Can robots be made to have tactile sensing?
by Leong Yoke Peng

T

hree decades ago, Roberta L. Klatzky and Susan J. Lederman, formally established that people are
exceptionally good at detecting and recognising objects, even when tactile sensing is the only method
available. Suppose that you are reaching into your bag to find a key. Most of us would be able to find the key even
without looking into the bag. However, for a robot,
the same task proves to be extremely complex; in
addition to the ability to search and take out the
key, the robot needs to know what tactile sensing
(e.g., the feeling of touching a key) means in terms
a computer can express and analyse (i.e., numbers
and equations).

Aside from intellectual curiosity and personal
satisfaction that comes from successfully building a
cool robot, we seek to develop intelligent machines
or robots because they often perform a task more
efficiently than us. They have been widely used as
human replacements in areas such as automotive
manufacturing, micro-scale fabrication and
exploration of remote environments (e.g., space,
Figure 1: A unique feature of a key that human hand recognises is deep sea, and the Antarctic). One main purpose of
the row of edges on the key blade.
these robots is to explore an environment and/or
to manipulate surrounding objects. To determine
the next course of action during exploration and manipulation tasks, the robot needs to be able to understand
its surroundings and distinguish different objects based on the sensory data it has collected.
Haptic exploration – using the sense of touch to explore one’s surroundings – is one possible object identification
approach. This form of exploration is unique because it involves direct contact between a sensor and an object.
This direct contact poses many challenging problems to simultaneously manipulate the sensor and explore a
surface. For example, when one does not have a prior knowledge about a
surface, a sensor (e.g., a robotic hand) might be pushing too hard on the
surface destroying the surface to be explored. But, unlike exploration
methods that rely on vision and auditory sensors, haptic exploration is
not limited by interferences between sensors and objects. When a robot
is manipulating an object, the manipulator usually blocks the vision or
auditory sensors from fully detecting the object. In such cases, touch based
exploration, in which a sensor makes direct contact with the object, is a
better choice.

“...we seek
to develop
intelligent
machines or
robots because
they often
perform a task
more efficiently
than us.”

Why Should We Care About Robotic Touch?
Defining the robotic sense of touch is essential not only for building
automated machines which can identify objects and its surroundings
during exploration and manipulation. It is also valuable for building a
more intuitive prosthetic hand that can more precisely mimic the object
identification ability of a real hand. Using the key as an example, a distinct
feature of a key that a human hand recognises is the row of edges on the
key blade (Figure 1). Although detecting the edges on the key blade using
one’s hand comes naturally, the same task might be difficult for prosthetics
users. To improve the functionality of a prosthetic hand, we need to enable it to identify object features so that
it can provide this information to a user and facilitate object identification tasks. Hence, a robust mechanism
to define the robotic sense of touch is crucial for more versatile and intuitive prosthetics.
ISSUE 4 / 2012
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How Does a Robot Feel?
To define the robotic sense of touch, we first need
to understand what makes a robot a robot. Robots
are machines which can collect data about their
environment, process the data, and react based on
the processed data. Generally, a robot encompasses
a couple of sensors, a processor, and a few actuators.
Sensors are used to detect and collect data from the
surroundings. A processor can be thought as the “brain”
of a robot. It analyses the data gathered to gain useful
insights from them. Then, it commands actuators to
react. Actuators are mainly motors which allow the
robot to move itself or a part of itself. In principle, a
robot does not have to look like human as portrayed in
movies and TV shows. As long as an object has sensors,
processors and actuators, it is classified as a robot.
Keeping that in mind, how does a robot know what it
is touching? Let’s go back to the key example earlier.
We are able to distinguish a key from other object
by recognising the edges found on a key blade. This
observation leads to the idea that an object can be

detect and identify a geometrical feature on a surface
using data gathered by sensors on a robot. Two
types of measurement data are usually available from
robotic haptic exploration: proprioceptive data (e.g.,
finger joint trajectories) and tactile sensor data (e.g.,
contact normal
or
contact
locations).

“In principle, a
robot does not
have to look
like human as
portrayed in
movies and TV
shows.”

Collocated
tactile sensors,
which provide
us with tactile
sensor data,
are
more
commonly used
in robotic haptic
exploration.
However, it is not
always practical
to place tactile
sensors at the location of contact. Instead, I focus on

Figure 2: Experimental set up to validate the surface feature detection algorithm.
(left) PHANToM OMNI haptic device. (right) Surface traced by the stylus.

identified using the sense of touch by detecting the
object’s geometrical features, and thus, an object can
be defined by the collection of unique features found on
it. This bottom-up approach simplifies the complicated
task of tactile object identification, and gives us a
systematic way to define the robotic sense of touch.
Using this approach, surface feature detection becomes
an imperative part of robotic haptic exploration.

Surface Feature Detection and Localisation
Generally, robotic haptic exploration encompasses
several research areas including sensor design, control
and exploration algorithms, and data interpretation.
For example, my research focuses on data interpretation
for object identification during haptic exploration.
Ultimately, I aspire to develop an algorithm that can
S C I E N T I F I C M A L AY S I A N

using the kinematic data to detect a feature on a surface
traced by a robotic finger. Here, the kinematic data
refers to joint angle trajectories of the robotic finger. My
work involves developing a new algorithm — impulsive
hybrid system optimisation — to detect and localise a
surface feature based on the kinematics and dynamics
of a robotic finger or sensor.

This surface feature detection algorithm is advantageous
in a few ways. It is efficient and scalable. In addition,
it is also shown to perform well under measurement
noise and model noise in simulations and experiments
(Figure 2). Briefly, this algorithm takes the kinematic
data of a robotic finger tracing a surface, performs
least-squares estimation, and returns the location of
a surface feature. Instead of explaining every theory
behind this algorithm, it is more worthwhile to point
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(a) Data gathered

(b) Data filtering
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(c) Data smoothing

Figure 3: Suppose that a robotic finger traces a surface and collects data as shown in (a). A data filtering-based method
estimates whether a surface is encountered at the current step [red dot in (b)] based on data gathered in previous steps. The
difference between a feature and noise in data is unclear at this point. In (c), a clear picture of a slope is seen when data for the
entire time window are considered in a smoothing-based method. Hence, a feature is considerably more salient when more data
is included, so this algorithm focuses on detecting features over windows of data.

out an essential property that allows this algorithm
to perform so well even when the data are very noisy.
Performance against noise is extremely important for
any algorithm involving real
world measured data because
these data are often noisy.

contact me for a copy of my journal paper on this
topic. As a final note, robotic touch (or more commonly
known as haptics by researchers in this area) is
a multidisciplinary research field.
Joint efforts from people of different
backgrounds (mechanical, electrical,
material, etc.) are instrumental for its
development.

“Enabling a
robot to touch
is essential
for automated
tactile object
identification
and building a
more intuitive
prosthetic hand.”

For the purpose of feature
detection, a data smoothing
About the Author
method is preferable to a data
Leong Yoke Peng is currently a
filtering method in handling
first year Ph.D. student in Control
noisy data. A data filtering
& Dynamical Systems at California
method, such as multiple
Institute of Technology, United States.
hypothesis testing, estimates
She obtained both bachelor and master
the likelihood of a feature at
degrees in Mechanical Engineering
a given time based on data
from Northwestern University, United
gathered in previous steps.
States. When she was at Northwestern,
On the other hand, a data
she did computational robotic research
smoothing method estimates
with Prof. Todd Murphey under the
the likelihood that a feature
Laboratory for Intelligent Mechanical
was encountered based on
Systems. Find out more about
data gathered for an entire
Yoke Peng by visiting her Scientific
time window. As illustrated
in Figure 3, because this surface feature detection Malaysian profile at http://www.scientificmalaysian.
algorithm considers data for the entire time window, com/members/yokepeng/ or her research web page
it is less sensitive to data noise. This algorithm is at https://sites.google.com/site/ypleong90/
a smoothing-based algorithm which has a good
performance against measurement noise.
COMMENTS/SUGGESTIONS?
Do you have any comments on any of the
Enabling a robot to touch is essential for automated
articles in this issue? Or perhaps you have
tactile object identification and building a more
suggestions for us?
intuitive prosthetic hand. A bottom-up approach to
tactile sensing is to categorise an object based on
Write to us and we will publish your letter with
unique features found on the object’s surface. Thus
our editors’ response in the next issue. Email
far, I have developed a new approach for detecting and
us at:
localising a surface feature based on the kinematics and
magazine@scientificmalaysian.com
dynamics of a robotic finger. This work is only a tip of
the iceberg in fully defining the robotic sense of touch.
However, it provides a feasible preliminary framework
for this effort. If you are interested in reading more
about the technical details of my research, you may
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The IMportance
of Earth Sciences
Education
Are we learning enough about our Earth and its processes?
by Dr Afroz Ahmad Shah

T

he necessity to understand and
update our knowledge about
geological processes is increasing
in the modern times as we move
further ahead because it involves
the Earth and its various processes,
which directly or indirectly affect
life on it. The incoming challenges
for global sustainability and
hazard mitigation will have to be
countered with new and innovative
ways of technology and research.

The need to save people from
natural disasters, an increase in
the demand for various resources,
the scarcity of raw materials and
energy requirements for the rapidly
increasing population, particularly
in the developing world, will
require the earth scientists to
shoulder major responsibilities.
Earth scientists understand
the Earth processes better and
therefore, can immensely help the
rest of the people to understand
Illustration by Charis Loke
this planet and to implement the
various ways to build an eco-friendly environment. Thus, these scientists work to understand the
planet and to discover new ways to make it healthier and sustainable. However, such goals can only
be achieved provided we understand the need for focused and applied earth sciences.

Historically speaking, through most of the past century, Earth Sciences largely served as a tool for
exploitation of natural resources. It is true that industrial output increased by 13-fold whereas energy
use expanded 16 times with an increase in the water consumption by a factor of seven1. These strategies
have helped about 25% of human population to live comfortably. This, however, is a victory at the
cost of the Earth’s environment. The challenge that haunts mankind in the next century will be to
maintain a tidy balance between nature, its environment and human comfort. To keep and sustain
such a balance will be hard. Science in general and earth sciences in particular will play a key role in
the accomplishment of this complicated objective.
In the past, the realisation to have a sustainable and healthy Earth was grossly overlooked by the
greedy anthropogenic exploitation of resources. However, this was changed during the 1980s when
United Nations set up the Brundtland Commission to assess the Earth’s health and Its environment.
The concept of ‘sustainable development’ was introduced in its report; ‘Our Common Future’. It
was realised that the role of geosciences to promote and propagate the knowledge of the Earth and
S C I E N T I F I C M A L AY S I A N
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its complex interaction with surroundings is
required for a sustainable and healthy planet.
Professor Wolfgang Lucht, in one of his recent
publications2, warns that the current planetary
state can be destabilised if human activity causes
critical Earth-system thresholds to be passed. He
further stresses that with enough warning and
insight, we might avoid or limit the damages, or
adapt to them rather than be simply suffering the
consequences. Yet, the current lack of progress in
mitigating climate change and preserving complex
ecosystems does not look promising.

Similarly, the lack of understanding and awareness
of natural hazards is demonstrated time and again,
particularly when a natural calamity attacks us.
Our knowledge and preparedness to tackle the
natural challenges in the form of earthquakes and
tsunamis, which continuously pose unremitting
threats to our 10,000 year-old civilisation, is very
little. For example, the devastations of Acehnese and
Thai coasts in 2004, of Kashmir and New Orleans in
2005, of southwest Java in 2006, of Sumatra again
in 2007, western Sichuan and Myanmar in 2008, of
Haiti in 2010, Japan, New Zealand and Turkey, in
2011, brought about colossal damage in terms of
death toll and destruction. These disasters remind
us of a desperate need to understand the basics of
earth sciences and to implement various methods
of mitigation and simultaneously think of various
ways, in which the prediction can be made possible.
It is disheartening to know that in some of these
events the warning signs were known to exist; for
example, New Orleans and Port au Prince, which
had long been recognised as a catastrophe waiting
to happen, but somehow even that awareness did
not produce the desired effect! Similarly, there are
several places in the world, for example SE Asia,
where the knowledge about earthquakes is still in
its infancy. The repeated earthquakes in Kashmir
and Aceh are tragic examples in which the inability
to translate the acquired knowledge into timely
planned action clearly shows the challenges faced
by earth scientists today.

“The challenge that
haunts mankind in the
next century will be to
maintain a tidy balance
between nature, its
environment and human
comfort.”
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To understand the natural events and provide
timely measures, one ought to know the basics of
Earth Sciences, potentially the do’s and don’ts of
disaster skills. For example, in Japan this practice
has played a huge role in saving lives. There are
reports, where a principle of a school, demolished
the school wall to allow the students to freely run to
higher altitudes, before the arrival of a tsunami. All
those students were subsequently saved. However,
there are also cases where people went to the
protective tsunami wall to see its arrival, thereby,
ignoring its dangerous impact. This happens
because civilians do not realise that tsunami waves
can reach enormous heights. It teaches us that
dangers and hazards associated with a tsunami
or an earthquake can be much bigger than what we
anticipate and therefore prior preparations should
be made for the same. We know that earthquake
scientists around the world are struggling to make
prediction a possibility and there is a long way to
go before we can warn people about an impending
disaster. However, mitigation education is available
and will immensely help people to overcome the
effect of disasters.

Similarly, the volcanic hazards are keeping us
on toes, for example, one of Iceland’s volcanoes
known as Eyjafjallajökull erupted on 14 April 2010
for the first time in two centuries. The ash clouds
forced aviation authorities of UK to shut down the
airspace affected by these clouds for six days. It is
reported that most northern European countries
also shut their airspace for over a period of 5
days, which affected about 10 million travellers
worldwide with a loss of about 2.1 billion Euros.
It was only recently that some of the events listed
above shook the world out of the torpor that it
was in. Now, we are curious to understand the
system and its integration with the other systems.
But how far have we been successful in achieving
that? To quote an example, India, a country with
over a billion people, is prone to almost all kinds
of natural disasters but the geoscience education
is poorly represented in schools, colleges and
universities. Although a few universities offer full
earth science degree courses, that is far less than
what is required.
Similarly, Singapore still does not have a full
geoscience degree program, at the primary,
secondary and tertiary levels. Although the Earth
Observatory of Singapore has been established to
fill this vacuum, more institutes should join this
endeavour. The National University of Singapore
has recently started a minor in Geo-Science, which
is indeed a good beginning to contend with.

Likewise, Malaysia is yet to develop a robust
earth science program, which can educate and
increase awareness about earth sciences in the
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The more knowledge we gain about our
mother Earth, the more we can do to
prevent its and our destruction.

Photo: NASA Goddard Space Flight Center/Flickr

next generations. There are very few institutes which have Earth Sciences onboard and this requires
immediate attention.

The need to have a robust earth science education system around the globe should be intensified. The
ride will be bumpy, steep and often full of hurdles
and will require a strong and motivated workforce.
Therefore, all the concerned will have to share the
burden of responsibilities as we proceed further
in the evolutionary path. Geologists have to take a
multidisciplinary approach to save the destruction
and help mankind to make Earth a sustainable and
healthy planet. A basic earth science education
is required to be included in the academic
curriculum across the planet. Thus, a global project
aimed to propagate awareness in earth sciences
is very important to avoid mass death tolls and
destructions from earthly catastrophes.

“... Malaysia is yet to
develop a robust earth
science program,
which can educate and
increase awareness
about earth sciences...”
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Genetically Modified Mosquitoes
Have scientists finally found a way to eradicate dengue?
by Jason Lai
‘Bzzzz... smack!’ “Look, ma! I
squished it with one hand!”
Remember that triumphant
exclamation over a successful
revenge against the mosquito
which left you scratching
incessantly on top of the
annoying buzz as they hovered
about your ear? Over time,
we became more inventive
in ways to kill mosquitoes.
Besides the conventional (read:
boring) sprays and insecticides,
there was the great mosquito
zapper. I vividly remember
the triumphant smell of burnt
mosquitoes and feeding them
to my pet ants which found an
appetite for ‘fried’ mosquitoes.

Killing mosquitoes is big
business, aside from relieving
us from the intrusive mosquitoes, it is a public
health concern. Dengue is no stranger to
residents of tropical regions as it rides high
on mosquitoes to infect 50-100 million people
every year1. Like any other viruses, dengue
virus (DENV) survive by dependency on defined
hosts and continual transmission to other hosts
in a cyclical manner. While some viruses leave
us with benign consequences, others prove
to be too virulent for our bodies to handle;
DENV is one such virus – failure to keep the
symptoms under control can be fatal. Unlike
other ‘hot’ viruses such as enterovirus 71 (hand,
foot and mouth disease), SARS, H5N1, human
papillomavirus and human immunodeficiency
virus (HIV), of which primary transmission is
via bodily fluids or touch, the main mode of
transmission is via Aedes mosquitoes. These
mosquitoes are strictly innocent; they too are
victims to DENV infection just like us.
Given the relatively high prevalence of DENV

Illustration by Charis Loke

in Malaysia and its devastating effect on public
health as well as public coffers, there are several
strategies to combat DENV. While scientists
work tirelessly on the current DENV vaccine
in clinical trials, the other front is to eradicate
those pesky mosquitoes. As fogging works
found some success in reducing the number of
infections, it is yet a viable long term solution,
seeing that artificial selection could lead to
the prospects of breeding insecticide-resistant
strains. Therefore, new strategies in eliminating
Aedes mosquitoes ought to be formulated.
In August 2010, Malaysians were caught by
surprise by the short notice of the government’s
intention to conduct an open field trial of a
genetically modified (GM) mosquito promised
to bring the Aedes population down, inviting the
ire of non-governmental organisations (NGOs),
especially the ardent antagonists towards
anything GM.
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LEFT A female Aedes
aegypti mosquito
acquiring a blood meal
from a human.

Photo: James Gathany

The GM mosquitoes, OX513A (also known
as LA513A), were named after the genetic
construct introduced into the Aedes aegypti
mosquitoes[*]2. This construct was chosen due
to its timed killing of larvae right before they
pupate, thereby retaining the competition for
resources with the naturally occurring wild type
(WT) larvae, while preventing full development
of OX513A mosquitoes into adults. The genetic
construct produces a lethal factor, called tTAV,
that regulates itself and is self-sufficient.
Moreover, the production of the tTAV is
exponential due to an inherent positive feedback
loop mechanism, effectively killing the larvae.
However, just as kryptonite weakens Superman,
the presence of a drug called tetracycline
weakens tTAV, sparing the larvae.
With this construct, the strategy was to mass
produce male OX513A mosquitoes and release
them to inseminate multiple females to produce
offsprings programmed to die unless grown
in an environment rich in tetracycline (watch
the educational video informing residents of
Cayman Islands about the trial: http://tinyurl.
com/scimy-ox513a). As ingenious as the idea
sounds, NGOs who protested against the use
of these mosquitoes were as refractory. Their
main concerns were mostly about questioning
the uncertainty and unintended consequences
of releasing OX513A mosquitoes. While valid,

field trial with GM pests is not something
new, moreover, some of them emerged to
successfully eradicate the targeted pest (screw

“As fogging works found
some success in reducing the
number of infections, it is yet a
viable long term solution...”

worms in North America)3, while at worst, the
effect of releasing these GM pests were not as
appreciable as the butterfly effect4. The other
concern was tetracycline, being the compound
that reverses the lethal effect, was claimed by
the NGOs to be ubiquitous in our environment.
To be fair, neither party has solid data to
substantiate this contentious point.

In late January 2011, the mosquitoes were
eventually released in an uninhabited area of
a non-reserved government forested land off
Jalan Tentera in Bentong district, Pahang. The
results were published recently5. Although
OX513A mosquitoes survive well after release in
a controlled setting, the question whether they
are capable of reducing A. aegypti population
in their natural habitats (e.g. urbanised areas)

[*] Aedes aegypti is a subgroup of Aedes mosquitoes that are predominantly found in urbanised environment. For the purpose of
this article, Aedes mosquito and Aedes aegypti will be used interchangeably.
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hence putting a halt to DENV transmission to
remains unanswered. This is because the
release site was way beyond the reach of
humans9. In their landmark study in inhabited
their natural habitats (urbanised areas) to
areas, it was shown that wMel infected
mosquitoes were capable of establishing
find their mates! Nonetheless, the open field
study highlighted several characteristics of
stable populations, with reduced capability of
these OX513A mosquitoes in the wild, mostly
transmitting DENV to humans10.
corroborating results from the controlled
Collectively, these data present promising future
environment in the laboratory: WT mosquitoes
tend to fly further and survive better than
in the use of genetic engineering techniques
6
OX513A counterparts . These are in part
to suppress mosquito population. Indeed,
explained by the fact that OX513A mosquitoes
further open field studies within appropriate
are producing the toxic tTAV in their body once
parameters are needed to determine if
they are freed from their tetracycline-laced
this technique can replicate the success of
water in the laboratory7. Fortunately though, a
eradicating screw worms. The prospects
complementing study conducted in the Cayman of eliminating Aedes aegypti, which is the
Islands reported informative data8. Briefly, it
principal vector for DENV transmission, would
was determined that the release of ~465 males
mitigate the burden on public health and the
per hectar per week
economy. One such study
is possible by applying
resulted in a proportion
“...these
data
present
the lessons learnt in
of just under 1:4
the open field studies
(OX513A:WT) male
promising future in the
mosquitoes in the open
conducted in Malaysia
use
of
genetic
engineering
and Cayman Islands,
environment, translating
tweaking parameters such
to an approximately 1:9
techniques
to
suppress
as releasing adequate
(OX513A:WT) larvae.
numbers of OX513A male
While mating efficiency
mosquito population.”
mosquitoes to outcompete
was not matched to
WT counterparts in
larvae production,
urban areas. Finally, given that these OX513A
their study realised the importance to survey
mosquitoes are theoretically meant to produce
the population of WT male mosquitoes to
offspring which dies prior achieving sexual
determine the adequate number of OX513A
maturity, it would be important to find out if any
male mosquitoes that translates to effective
Aedes aegypti population suppression. More
resistant variants could arise over a long period
importantly, there were no reported incidences
of time.
of malignant consequences when these OX513A
mosquitoes were released in inhabited areas.
Let’s consider a blissful scenario – mosquitoes
go extinct, one less annoyance to deal with
Another successful field study was conducted
for the rest of your life. Think about it, this
in Australia9. However, the strategy employed
is achievable, “…while humans inadvertently
is slightly different: instead of artificial genetic
drive beneficial species, from tuna to corals,
constructs, a strain of the Wolbachia (wMel)
to the edge of extinction, their best efforts
bacterium was introduced to Aedes aegypti.
can’t seriously threaten an insect with few
This bacteria was reared to colonise mosquito
redeeming features.”11 The question now is,
cells, the effect is such that infected males
would the Malaysian public be supportive of
inseminating uninfected females result in
future open field trial of OX513A mosquitoes?
morbidity in the offspring while infected females The description of the OX513A mosquitoes
will always produce viable offspring. Most
is available online for free (see references 2,
5, 6 , 12
importantly, wMel protects these mosquitoes
) as well as my introduction above for
†
from DENV-2 (serological type 2)[ ] infection,
public education. Indeed, I hope extensive
[†] There are four serotypes of DENV capable of eliciting dengue fever.
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communication and consultation be initiated
between the public, scientists and the
government to ensure an informed decision
will be made on the future of this study. The
‘What if OX513A mosquito is the answer to
total eradication of Aedes aegypti?’ should be
given equal consideration as the cliché ‘what
ifs’ of dissenting NGOs given that the preceding
technology to OX513A proved successful in
the screw worm case. On the flip side, in a
world without mosquitoes, humans would no
longer have the mosquito to take the fall for an
‘unintended’ slap and my ants might just die of
withdrawal symptoms from the lack of crispy
mosquitoes.
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COMMENTS/SUGGESTIONS?
Do you have any comments on any of the
articles in this issue? Or perhaps you have
suggestions for us?
Write to us and we will publish your letter with
our editors’ response in the next issue. Email
us at:
magazine@scientificmalaysian.com
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A Carbon Tax World:
Opportunity or obligation?
With increasing CO 2 emission and nature taking its toll, it is time for us to
shoulder the responsibilities.
by Brian Peng Weng Kung
I was sitting on a beach when I
saw a half-empty bottle of mineral
water swept towards the shore.
Have you ever wondered how
much it costs to convert one
litre of water to a level which is
drinkable? When close to a billion
people are lacking access to clean
water, such wastage is certainly
distasteful! What will the fate of
this non-biodegradable plastic
be? Continue to float in the open
sea? I thought as I reflected back
enthusiastically. Few people know
that 80% of the marine pollution
is from plastic debris, which has
been rapidly accumulating since
the end of World War II. It is
estimated that there are hundreds
of million metric tons of plastic
floating on the sea1. Plastic is often
mistakenly consumed by jellyfish,
through which plastic ‘sneak’ into
the food chain and eventually
ended up on our dining table.
Accidentally or incidentally, we
humans who sit on in the highest
hierarchy of the food chain would
have the real ‘catch’!

For centuries, we have been
enjoying unprecedented productivity, the
fruits of labour of the industrial revolution.
Machines were the key to industrialisation,
although the much earlier and simpler version
of machines, such as the trolley, can be traced
back to ancient times. Expectedly, it was also
during the industrial revolution that global
CO2 emission started to increase sharply. The
onset of the industrial revolution was closely
linked to a few events e.g., the development
textiles manufacturing and the creation of

Photo: Tomas Brechler/Flickr

steam engines. With the adoption of factory
system, which started in the mid-18th century,
the concept of mass production took off and
has since then benchmarked the evolution of
consumerism. A reduction in labour costs, as
well as an increased rate of production, enables
a company to produce larger quantity of one
single product at much lower cost than using
traditional, non-linear methods.
Today, if you walk in the city of Dongguan,
about 90 km away from Hong Kong, you can
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more heat to be trapped. This triggers a domino
effect. Satellites images are indicating that ice in
Arctic Sea is at its lowest point. Scientists believe
that at the rate the ice is melting, the Arctic Sea
will see its first ice-free ocean by summer 20203.
What are the looming larger climate effects?
Cold and salty water is denser and therefore
tends to sink to the bottom of the ocean while
the warm water is less dense and rises to the
surface. It acts like a giant ocean conveyor belt
which helps shape the Earth’s climate. Like a
ticking time bomb waiting to go off, its collapse
will trigger a catastrophically rapid climate
change throughout the world.
Photo: Evan Leeson/Flickr

buy practically anything from jeans to iPhone
covers at unimaginably low prices. When
China changed its foreign policy in the 80’s, the
‘world-factory’ went on to rewrite the history of
consumerism and the concept of consumption.
With the surge of cheaper labour coming from
China and India (arguably due to undervalued
currency) we are able to enjoy even cheaper
goods, although that came at the high price
of our ‘unsung heroes’, the seemingly cheap
labours. So much so that humans have become
recklessly wasteful with things that come cheap
and little did we know that natural resources
are depleting fast. Sadly, we were taught to
believe that as money changed hands; we are the
rightful owner of our purchases. However, no
one taught us that our obligation to the nature is
beyond the business transaction. What was once
a simple wasteful action became a habit and
finally etched into the belief system.
How much longer can the recipes of Industrial
Revolution sustain the ever increasing
population without hurting the planet? And
this is happening when the world population
continues to grow! As of 31st October 20122, the
world population crossed the 7 billion mark.
How do we welcome the new born babies?

As you are reading this article, the iceberg in the
Arctic is melting at an amazing pace. As the ice
gets thinner, lesser sunlight is reflected, causing
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While scientists and lawmakers are busy looking
for ways to reduce carbon emission, for many
in the shipping industry, the melting means
opening up entirely new shipping routes to Asia.
Vessels can now travel from Rotterdam to Tokyo
through the shorter northern route. While it

“...humans have become
recklessly wasteful with things
that come cheap and little did
we know that natural resources
are depleting fast.”

may not entirely replace the Malacca Strait, it
will certainly change the shipping landscape
very much like how the Suez Canal once did. If
there is anyone who would anxiously usher in
the melting of icebergs, it would be the CEOs of
petroleum companies. Hidden for years, like a
gem waiting to be discovered, is the ever thriving
business of mineral explorations including the
one most fought-after: petroleum. Large netimporters of petroleum like the US and the EU
are certainly looking forward to an open Arctic,
which will bring some temporary relief to the
already strained traditional oil-field. Until the
day the current combustion engine can be
replaced by a new form of cleaner energy, no one
can rest on the laurels. Will Arctic be the next
battlefield and who will win? But one thing for
sure: more CO2 will be produced!
One critical question remains to be answered:
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are we doing enough to reduce the emission?
Sadly, the fact is even if we are to immediately
drop CO2 emissions to zero tomorrow, the gases
that are already released would take decades
to dissipate. Yes, the odd is stacking strongly
against us. A whole new paradigm shift is
needed. However, time and again, mankind has
shown immense capability to rise up against the
odds, and this time around, we are no different.

wallet, can store up to about 143 million pages
of Microsoft Word documents. A forest would
have been needed to produce such massive
amount of papers. There are just so much space
and resources that we would never have thought
of before which has now become available to us.
What about YouTube, Facebook, Instagram …?
This is the power of ‘unseen abundance’!

In fact mankind has never looked back ever
since the industrial revolution. What was once
a simple mechanically constructed machine
designed to perform dedicated tasks has now
transformed into a much more complicated
machine which can ‘think’ (read computers). On
9th of August 1995, when Netscape went on IPO,
the world entered a new era of Information Age
where sharing and connectivity happened at
unprecedented speed of a mouse click. To quote
Thomas Friedman (author of The World is Flat):
“It gave us the first broadly popular commercial
browser to surf the Internet. The Netscape
browser not only brought the Internet alive but
also made the Internet accessible to everyone.”

Is the world really short of resources? That
would depend on our innovation and the
management of our resources. There is certainly
more space and resources than we would have
ever imagined, now available to us with much
more yet to be discovered. This is the power
of ‘unseen abundance’! With a little bit of
imagination, faith and focus, we can do it.

“...even if we are to
immediately drop CO2
emissions to zero tomorrow,
the gases that are already
released would take decades
to dissipate”

Today, when you fly, you are given an option to
offset your carbon footprint left. If you fly from
Heathrow Airport, London to Changi Airport,
Singapore, you would have burnt an equivalent
of 2.27 tonnes of CO2. Now, for as little as £22.70,
you are able to offset your carbon footprint as
the extra payment will be used to fund green
energy projects. Many airlines and other mobile
industries (e.g., cars, ships, and trains) are
expected to follow suit in near future. Thus,
welcome to the carbon-tax world.
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SMART fellowship. His research interests include spin
physics and developing miniaturised radio-frequency
system. Weng Kung can be contacted at wkpeng79@
hotmail.com. Find out more by visiting his Scientific
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Twenty years ago, we wouldn’t have imagined
that hundreds or even thousands of mails can
reach our mailbox within seconds, paper-free
and no postman needed. With fewer postmen
roaming the streets to deliver our mails, fewer
Disclaimer: The opinions in this article belong to the author and
do not represent SMART’s positions, strategies or opinions.
fossils will be burnt. The advantages of emails
are so strong that post office could soon be
References:
renamed as ‘billing office’. More post offices have [1] Weisman, A. The World Without Us, (Virgin, 2007).
become dependent on bill-payment and other
services to ramp up their revenue.
[2] Ending Its Summer Melt, Arctic Sea Ice Sets a New Low
In 2007, the first hard disks with terabyte
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hard disk which occupies roughly the size of a
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Event Report: 6th National Conference
for Clinical Research (NCCR) 2012
Novel to Nobel: Better research, better doctors, better health.
by Jasmine Leong
The 6th National Conference
for Clinical Research (NCCR)
was held in Putra World
Trade Centre (PWTC), Kuala
Lumpur from the 26th to 28th
of September 2012.

This event was officiated
by the Minister of Health,
YB Dato’ Sri Liow Tiong
Lai; Deputy Director
General of Health,
Research and Technical
Support, YBhg Dato’ Dr
Maimunah Abdul Hamid;
the Director of Clinical
Research Centre (CRC),
Dr Goh Pik Pin; and the
(From left) Deputy Director General of Health, Research and Technical Support, YBhg
special guest of the event,
Dato’ Dr Maimunah Abdul Hamid, Minister of Health, Malaysia, YB Dato’ Sri Liow Tiong
Nobel Laureate Professor
Lai and Director of Clinical Research Centre, Dr Goh Pik Pin officiating NCCR 2012.
Peter Charles Doherty. The
NCCR 2012 focused on the
alliance of Asian country-based Clinical Research
need to attract, nurture and retain expertise
Organisation (CRO). Asia CRO Alliance (ACA)
in various scientific and clinical disciplines to
is a collaboration between China, Japan, India,
meet growing demand for clinical trials from
Korea, Taiwan and Malaysia in implementing
the biopharmaceuticals, medical devices and
clinical trials. In June this year, Veras Research
generics sector.
Malaysia participated in the Drug Information
Association’s (DIA) 48th Annual Meeting
Currently, there are 256 industry-sponsored
in Philadelphia to introduce Malaysia as a
researches with 140 ongoing and 119 new
potential clinical trial site in Asia. The Phase 1
clinical trials conducted in public, academic
Clinical Trials unit of CRC Veeda Malaysia has
and private healthcare facilities. The Health
Ministry hopes for larger allocation for research successfully marked the potential of Malaysia as
an international clinical trial site with studies
and development (R&D) under Budget 2013,
“Research evidence plays a key role in decision- booked for 2013 including a large scale study on
Alzheimer disease commencing in September
making and policy formulation in healthcare,
2013 as well as future collaborations with
(and so) the Ministry is looking into ways to
Australia and Japan.
improve career pathways and performance
incentives for researchers.” said the minister.

Among the local success stories quoted in the
conference were the efforts of Veras Research
Malaysia (VRM) for co-founding the novel
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In the same event, a Memorandum of
Understanding (MoU) was signed between
GlaxoSmithKline Pharmaceutical Sdn Bhd (GSK)
and the Government of Malaysia represented by
the Ministry of Health (MoH) Malaysia through
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infancy and yet promises great potential
and opportunities at elevating the overall
standard of medical research and healthcare.
With great support, effort and direction from
the government, industry and academic,
translational research could be a very
important field of research here in time to
come.

Scientific Poster Competition

the Clinical Research Centre (CRC) . The MoU
signed aims to further enhance Malaysia’s
capacity in clinical research including training
for healthcare professionals, enhancement of
Standard Operating Procedures (SOPs) critical to
the conduct of clinical trials and the inclusion of
Malaysia in GSK Vaccines’ clinical development
plans.

About the Author:
Jasmine Leong holds a MSc. in Pharmacology from
University of Oxford, UK and BSc. (1st Hons) in
Chemistry from Universiti Tunku Abdul Rahman,
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Consumer Healthcare Sdn. Bhd. in Kuala Lumpur
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therapeutic area of cardiology for Eli Lilly (Malaysia)
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Clinical research in Malaysia is still at its

LEFT MoU signing ceremony between GlaxoSmithKline Pharmaceutical Sdn Bhd (GSK) and the Government of Malaysia
represented by the Ministry of Health (MoH) Malaysia through the Clinical Research Centre (CRC). RIGHT Investigator
Initiated Research Symposium
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Looking to promote your research
work?
Searching for research collaborators
in Malaysia or abroad?
Sign up for Project Collab:

www.scientificmalaysian.com/project-collab
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PROJECT COLLAB
The Project Collab aim is to foster research collaboration. In this section, we highlight the
research work of our Scientific Malaysian members.

Neuroscience Research

- DR Michael KH Ling & Dr Pike-See Cheah UNIVERSITY Putra Malaysia
Neuroscience is one of the escalating and most
fascinating endeavours of biology research today.
Neuroscience research has advanced knowledge
on how a brain functions, how a neurone behaves
and how damaged neuronal networks may lead to
various neurological disorders. In Universiti Putra
Malaysia (UPM), neuroscience research is now one
of the priority niche areas. Besides, steps have been
taken to gather both the scientists and clinicians
who venture in the field by pooling resources and
practicing knowledge sharing. Our research group,
known as NeuroBiology and Genetics Group (NBGG),
is interested in unraveling the role of genetic factors
and molecular networks that regulate the development
and function of the mammalian brain. Our group place
a great emphasis in three main areas of research; (1)
neurological disorders, (2) non-coding RNA roles in
brain development and function and (3) technology
transfer and development on gene delivery platform.
NBGG is involved in deciphering the genetic landscape
leading to disrupted molecular pathways and
processes responsible for Down syndrome pathology
(trisomy 21) and associated disorders (defective
neurogenesis and intellectual disability). With limited
access to Down syndrome patient tissues and the lack
of comprehensive investigations at the molecular
level, we have employed Ts1Cje, a mouse model for
Down syndrome to facilitate genetic dissection of the
learning, behavioural and neurological abnormalities
in Down syndrome. In collaboration with Professor

Hamish Scott from the University of Adelaide, South
Australia, we profile gene expression pattern at various
regions of the Down syndrome brain at different stages
of development. Spatiotemporal comparisons of gene
expression profiles between the normal and Down
syndrome brains provide a great genetic overview
that may provide clues on what has gone wrong in
the Down syndrome brain. In addition to the brain
development, our interest also extends to identifying
the molecular mechanism responsible for hypotonia
(decrease in muscle tone), a cardinal feature, in
Down syndrome. Our group plans to generate a
comprehensive catalogue of molecular and cellular
properties that affect locomotor functions and vesicle
recycling mechanism at the neuromuscular junction
of the Ts1cje mouse model. The ultimate aim of our
research is to determine the effect of the additional
gene dosage in the trisomic model. In the long term,
NBGG aims to develop molecular therapies that may
improve the quality of life among Down syndrome
patients.
A different branch of NBGG research is to understand
the role of non-coding RNAs in regulating the
development of the mammalian brain. Our group has
a special interest in characterising the molecular role
of a few novel microRNAs (miRNAs), that are found
to be expressed throughout embryonic development
especially in the brain. miRNAs are short RNA
sequences with 18-24nt in length. miRNAs target
mainly at the 3’ UTR of mRNA to either repress

LEFT Cultured hippocampal neurones (in green) from the mouse.
RIGHT A cross section of a developing mouse brain.
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translation processes or promote mRNA degradation.
In both cases, miRNAs will influence the level of protein
synthesis. When the phenomenon happens at a global
scale, changes of the amount of proteins synthesised
may affect the phenotypic characteristics of the cell.
In the context of a developing brain, miRNAs may play
a crucial role in regulating neurogenesis, neuronal
differentiation and function. To dissect the molecular
role of these novel miRNAs, NBGG plans to use various
techniques such as in situ hybridisation, stemloop-RTqPCR, overexpression studies, Western blotting and
luciferase assay analysis in various models such as
mouse embryonic stem cells, differentiated neurones,
primary neuronal cultures and brain sections.

To complement our efforts in elucidating the role
of various candidate genes and miRNAs in brain
development or function, our group is in the midst
of establishing a “super electroporator” platform for
the delivery of charged particles into specific regions
of the mouse brain. Charged particles such as DNA
constructs with Green Fluorescent Protein (GFP) as
traceable gene reporter system have been established
in our laboratory and are ready to be electroporated
into the developing mouse brain in utero. The platform
will facilitate us to trace the formation of defective
migratory routes of neurones in the Down syndrome
brain in the presence or absence of selected candidate
trisomic genes. The platform also enables us to study
the function of novel miRNAs in a spatiotemporal
manner throughout the development and maturation
of the brain.
Our group also works with clinicians to screen for
aberrations of selected genes in Parkinson’s disease
and infantile spastic patients. In addition, we look
forward to any queries regarding our research projects
and welcome any potential collaborators to work on
the following extended research topics:
a) Advancement of the ‘super electroporator’ platform
and its applications in in utero, in vitro as well as in vivo
delivery of charged particles.

b) Identification and characterisation of natural
products that may improve the learning and memory
capability in Ts1Cje mouse model.
c) Exploration of the role of novel miRNAs in early
embryo development.

d) Characterisation of candidate noncoding RNAs in
human Down syndrome induced pluripotent stem cell
(iPSC)-derived neurones.

e) Elucidation of long noncoding RNAs roles in gene
expression regulation in the mammalian brain via
bioinformatics and genomics approaches.
contact:

Dr. Michael KH Ling:
khling@medic.upm.edu.my +603-89472564
Dr Ling’s Scientific Malaysian profile: http://www.
scientificmalaysian.com/members/michaelling/

Dr. Pike-See Cheah:
pscheah@medic.upm.edu.my +603-89472355
Dr Cheah’s Scientific Malaysian profile: http://www.
scientificmalaysian.com/members/pikesee/

Links:

NBGG official website: http://www.neurosains.org/
Neuroscience Research Cluster:
http://medic1.upm.edu.my/jog/neuro/

be part of project collab

Are you a researcher seeking collaboration with
others in your field? Would you like others to
know the importance of your research?
Submit your research profile to Project Collab
and we will publish it in our next issue. Drop us
an email at: projectcollab@scientificmalaysian.com
The Project Collab directory is available at:
http://www.scientificmalaysian.com/project-collab/

NeuroBiology and Genetics Group, UPM. (from left): Mr Mohd Hamdi Noor b.
Abd Hamid, Mr. Wei-Hong Siew, Mr Alex Lee, Dr Michael KH Ling, Dr. Pike-See
Cheah, Ms Angeline Leong, Ms Kai-Leng Tan and Ms Ameerah Jaafar.
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Society in Science –
The Branco Weiss
Fellowship
Society in Science – The Branco Weiss Fellowship
was founded in 2002 by the late Swiss entrepreneur,
Dr. Branco Weiss. The aim is to provide researchers
a platform to extend their scientific work in the
natural sciences and engineering. The foundation is
coordinated by ETH Zurich (Swiss Federal Institute
of Technology Zurich). The advisory board consists of
international scholars from a wide array of disciplines,
directed by Professor Peter Chen and Professor
Heidi Wunderli-Allenspach. When Dr. Branco Weiss
passed away in 2010, he increased his donation to
the fellowship through his will, ensuring that the
fellowship can continue to expand for decades to come.
The Society in Science Fellowship has taken a fresh
approach to research, offering junior scientists
throughout the world a generous personal grant of

up to five years to pursue novel scientific projects.
Applicants are required to provide evidence of
outstanding scientific achievement, outline a
compelling research project at the interface between
science and society, and be prepared to look beyond
their own scientific horizon.
Professor Ralph Eichler, president of ETH Zurich, says:
“Branco Weiss’s donation opens up new dimensions for
the promotion of young researchers. What is even more
important to us than the amount is the tremendous
power we gain from this fellowship. Society in Science is
a unique organisation that allows us to test new research
fields and meet young, highly talented researchers with
a limited institutional downside risk. The fellows get an
opportunity to pursue their research ideas and benefit
from a maximum of academic freedom.”

“For decades I have faced the
challenge of turning scientific
discoveries into practical
innovations. If there is one
thing that I have learnt from
this pursuit, it is that while
the problems which occur
during implementation and
application may sometimes
be technical, much more often
they are of a social nature.”
- Dr Branco Weiss (1929-2010)
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This year, The Society in Science – Branco Weiss
Fellowship has awarded eight young scientists in a
wide range of disciplines across the world. They are:
1) Dr. Cheemeng Tan - Born in Malaysia and currently
at Carnegie Mellon University in Pittsburgh, Dr Tan
received his PhD degree from the Department of
Biomedical Engineering at Duke University. Dr. Tan will
construct antibacterial artificial cells using a synthetic
biology approach. His work could fundamentally
improve antibacterial treatment, advance the
predictive engineering of artificial cells and bring
new insights into the application of computational
algorithms in synthetic biology.

2) Dr. Nita Bharti - Born in the USA, Dr Bharti received
her PhD in Biology from Penn State University and is
currently at Princeton University. Dr. Bharti develops
satellite-based methods to quantify human density
and movement patterns to assess their impact on
human health, particularly in low-income nations.

3) Dr. Karim Bschir - Born in Switzerland and
currently at ETH Zurich, Dr Bschir research aims at
understanding how science deals with different kinds
of uncertainty. He intends to present a classification
of scientific uncertainty against the background of a
model of predictions in science.
4) Dr. Zi Chen - Born in China and currently at
Washington University in St. Louis, Missouri, Dr.
Chen received his PhD in Mechanical and Aerospace
Engineering at Princeton University. Dr. Chen will
investigate how one-dimensional information coded
in DNA translates into three-dimensional shapes.
5) Dr. Michael Fabinyi - Born in Australia, Dr Fabinyi
is currently at James Cook University in Townsville,
Queensland after obtaining his PhD from the
Australian National University in Canberra. He will
provide a novel anthropological perspective on the
consumption of seafood in China. The research will
greatly increase our understanding of an important
influence on the livelihoods and environments of the

S C I E N T I F I C M A L AY S I A N

Asia- Pacific region.

6) Dr. Lea Haller - Born in Switzerland and currently
at ETH Zurich, Dr. Haller is working to examine the
global commodity trade in 20th century Switzerland.
Her project aims at understanding the entanglement
of political and economic spaces from a historical
perspective

7) Dr. Michael Nash - Born in the USA and having
received a dual PhD degree in bioengineering and
nanotechnology from the University of Washington,
Seattle in 2010, Dr Nash is currently at LudwigMaximilians University in Munich. He will undertake
research to develop artificial bio-hybrid nanostructures
that would convert agricultural wastes into sugars,
providing a new approach to biofuel production.
8) Dr. Julia Sacher - Born in Austria and currently
at the Max Planck Institute for Human Cognitive and
Brain Sciences in Leipzig, Dr. Sacher will examine how
subtle hormonal changes impact mood regulation by
using the menstrual cycle as a model. Her findings
will help prevent and treat severe premenstrual mood
change, and elucidate the link between sex hormones
and depression.

The Society in Science Fellowship 2013 is now open
for application. Deadline for online application is
February 1, 2013, 11.59 p.m. CET. Online application
form and fellowship eligibility is available at http://
www.society-in-science.org/how-to-apply.html.

Promotional Video:

Society in Science -- Eureka:
http://youtu.be/Jwyv7TKQR9c

Official Website:

http://www.society-in-science.org
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D

r Sonia Ortega, a Program Director at
the US National Science Foundation
(NSF) spoke to SciMy about her views on
s c i ence educatio n and h e r invo lve me n t
with Malaysian Industry-Government
G r o u p f o r H i g h Te c h n o l o g y ( M I G H T ) i n
her 2-month working visit to Malaysia.
We r e c e i v e d a n i n t r o d u c t i o n t o t h e l i f e
o f a w o m a n w h o s e d e d i c a t i o n t o s c i e n c e i s u n d e n i a b l e . I n t e r v i e w b y Vi c t o r Ta n a n d
X a nder Chong.

Q1. What motivated and inspired you to move envoy Dr. Rita Colwell came, she talked about science
from scientific research into STEM education diplomacy. Science has no borders, and a way to
programmes at the US NSF?
strengthen relationships between countries is through
It was supposed to be a temporary position for two science. When you do science, it doesn’t matter where
years. I was doing research in marine sciences. After you are, which geographic region or which country
I arrived at the NSF, I started learning about the you belong to; you’re discovering things which
different kinds of programmes, and I realised that my are of interest to people. You have collaborations
impact could be wider because I would be working between scientists of different countries, and makes
at a national level. Whereas when I was doing collaboration and mutual relationships between
research, I was more narrowly focused and I realised countries better.
that working with
the NSF gave me the “You cannot develop research and
Q4. That’s interesting
opportunity to make a
because that’s at the
difference in people’s move forward with science if you’re core of what Scientific
lives, and so I found that
Malaysian intends to
very rewarding. One not preparing the future scientists.” achieve, by attempting
thing led to another, I’ve
to increase collaboration
been there for 23 years now, and it made a change in across our borders – What do you think Malaysia’s
my career.
scientific niche is?
It really is up to the Malaysian scientists. I see that
Q2. Could you tell us about how you became there is high potential in many different areas, but it
involved in MIGHT?
is up to the many different organisations, researchers
Yes, I’m here as an embassy science fellow and this at different universities to decide what the priorities
is a programme partially funded by the US State should be. The country needs to decide to set up their
Department and by my organisation. The US embassy own priorities – Where, what areas that would be
here coordinates with MIGHT and with other more important for the country as well.
government organisations about my involvement –
They conduct and figure out my schedule, figure out Q5. Apart from increasing funding, what other
how best I can work here with different Malaysian roles should the government play to improve
organisations to strengthen the US-Malaysia STEM sectors?
relationship through science diplomacy.
For the short period of time that I’ve been here, I’ve
seen that it is the education system that is important.
Q3. Science diplomacy… That’s interesting. Could You cannot develop research and move forward with
you elaborate on what that means?
science if you’re not preparing the future scientists,
Yes. Science diplomacy… Last year, when US science and that has to start somewhere. It has to start from
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the young people and the new generation that will be
the new scientists of tomorrow. Some of the efforts
have to be put in in that sector to start developing
scientists at a very early age, to prepare young
children to think like scientists when they’re young.

then of course it would be a good thing to do. It’s not
hard to see, science is everywhere. Everything you
have is the product of science, and we take that for
granted – Remote controls, cellphones, any piece of
equipment, such as the iPad you’re holding in your
hand, is a product of a scientific discovery, and you
wouldn’t have it without the years of research leading
to that product.

Q6. It is challenging to get an internship in
Malaysian STEM sectors without necessary
academic qualifications. What do you think could
be done in light of this?
Q8. According to PISA 2009 results, Malaysia is
Doing science is about doing things, it’s about ranked at 53 and 57 in Science and Mathematics
discovery. It is something that you cannot wait until respectively, out of 74 countries assessed. How do
you are a graduate student, to start thinking like a we improve this?
scientist. Every child is a scientist, if provided the I think every country has the same issues! I just
right
opportunity.
returned from a meeting in
They’re always asking,
Jakarta, and I learned that the
“Everything you have is the
why is the sky blue?
issue of science and science
Why do butterflies fly?
teaching and learning is more
product
of
science,
and
we
How do airplanes stay
or less not restricted to one
in the air?
particular region or country –
take that for granted ... you
It’s something more universal,
So that curiosity is
something that a lot of countries
wouldn’t have it without the
there, and it needs to be
are facing.
years of research leading to
fostered at an early age,
through the right way of
Most countries are facing issues
that product.”
teaching sciences in the
of how you teach science and
school. It is not about
get students interested, to learn
memorising facts and repeating them, or learning the basics, and to see fundamental issues of science.
formulas and plugging formulas in. It is about solving A lot of this has to do with how you do it – How you
problems, and seeing science in the real world, also train teachers, how to teach sciences, and I see that
having teachers who foster that, allowing children to Malaysia is already involved in some of this inquirystart thinking – That’s what scientists do.
based learning. It is a methodology that seems to
get students more involved and engaged, known as
By asking questions, and finding answers to those hands-on science. That is one of the ways – It might
questions, that’s how you discover new things. It’s not be the only way. I have worked with the NSF
not just there, but you also have to do it on many on a program that we call Graduate STEM Fellows
different levels. At the young, elementary, and high in K-12 Education (GK-12), which is a programme
school, at undergraduate level maybe in a more that brings graduate students to K-12 classrooms,
sophisticated way, by involving the students in doing connects graduate students with young people, and
the science by providing those opportunities, and at the graduate students in the science serve as role
the graduate level continue allowing them to do the models that bring their own research to classrooms,
science – That’s how you do it. You link the scientists work with youngsters to get them involved inside
and the future scientists, and that’s how you become scientific research and scientific methodology.
or get engaged or interested.
In the US, some programmes worked in rural areas,
Q7. Do you think that there are good reasons some things worked in urban areas, some things
for institutional investors to invest in STEM worked in big schools and other things worked
industries?
in smaller schools. You can use the technology in
You have to invest in something that you value, some places, but in other places technology is not
and I think that if you value the fact that science available, so you have to work with your own reality,
can contribute to the progress of a country and the your own resources, and your own setting, and you
betterment of people’s lives, then you realise that have to adapt to your own realities and your own
investment is worthwhile. I think even on a personal environment.
side, you invest in what you value, and you spend time
and money on what you value. If a country values Q9. There had been a 29% decline in science
science and values the improvement of people’s lives, stream enrolment in Malaysia since 2007. Do you
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the teachers are prepared to cover the curriculum,
you need to understand whether the students have
actually learnt what the curriculum has set out to
accomplish.

Q12. What motivates you to carry on with this job?
When I was a field biologist, I loved going out to the
field. It was a constant vacation. I had a little boat, and
I went out into the water – It was a great experience,
and I was much younger then, too. Now, what drives
me is the fact that every day is a new day, and that
there are no days that are like one another. What
motivates me is the idea that my rewards come not
by publishing papers, but rather things like getting
emails every now and then from people who I have
think it’s fair to say that this is the case for many
funded, saying “Oh look, I’ve won an award.”, or “Hey, I
other countries in the world? Do you think that
got featured in the New York Times.”
interest in scientific education is declining?
Yes and no! In the natural sciences, for example, in the
These things make you feel like you can make a
US at least, we have seen a decline in the environmental
difference directly in somebody else’s life, and what
sciences because the children are spending too much
gives me a lot of motivation is realising that I’m
time indoors, so we see a decline of children going
contributing to the future generation. With all the
outdoors, lesser appreciation of sciences like ecology.
things that are happening in the news, there are
They are losing contact with nature, so there is that
terrible things happening in the world. But in spite of
balance you have to understand – Young people are
all the terrible things, I visit projects that I’ve funded,
using technology, but maybe too much – They’re not
schools I’ve funded, and I get a lot of hope – It’s that
going outdoors, so they’re not seeing the real world
hope for a better future, through science, through
outdoors. That is one of those balances that needs
seeing people get excited and lighting up their lives
to be taken into account, and it has to involve also
about seeing a part of the future rather than seeing a
parents, teachers, the community, and it’s not that
negative future – That’s what makes me get up and go
simple.
to work.
Q10. What do you think could be done to rectify
this situation?
You have to start exposing children at a young age,
and when they discover that this is an exciting way
of making a living but you won’t find that until you
try. A lot of it is exposing people and letting them
know what their opportunities are. I know a lot of
scientific societies are trying to do a little bit more
public relations in explaining to people what it is
that scientists do. There are a lot of people who don’t
know what mathematicians do, how they spend their
time, what kinds of things they do to make a living.
So it goes with science – There are different ways of
being a scientist – You can be a researcher, you can be
an entrepreneur, you can work in different areas but
people, at least, need to know.
Q11. In your opinion, what should be done to
increase a nation’s teaching quality?
For teaching quality, three things. A fixed curriculum,
teacher training, and evaluation. When you put those
three things together, you have an entire package. You
cannot look at them individually, you must look at
them cohesively. If the curriculum covers enough and

Q13. What are your words of encouragement to
someone who wants to be involved in science in
the future?
Do what you love. Secondly, be open to possibilities.
When I came to the NSF, I had no idea that my life was
going to change. But I was open to the possibilities.
Thirdly, take some risks, because with risk, there
is opportunity. Especially young people – When
something doesn’t work, do something else. If you
don’t like it, do something else.
Video of this interview is available at:
http://youtu.be/mNGV-uu47d8
About Dr Sonia Ortega and MiGHT:

Dr. Sonia Ortega is a Program Director for the Graduate
STEM Fellows in K-12 Education (GK-12) Program at the
US NSF. She has served as advisor and board member
of education and scientific organisations in the US and
abroad. Dr. Sonia was on a 2-month working visit as
an Embassy Science Fellow at the Malaysian IndustryGovernment Group for High Technology (MiGHT). MiGHT’s
mission is to serve the nation in advancing competency in
high technology through partnerships towards sustainable
development.
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Life at CERN: Beyond the LHC
A column by Hwong Yi Ling

When it comes to research at
CERN, much spotlight has been
shone on the Large Hadron
Collider (LHC). And rightly so.
The LHC is the culmination of a
decade of meticulous design and
hard work, from a big team of
some of the brightest minds of
our time. Inconspicuously lying
100 metres underneath the
picturesque Rhone-Alpes region,
and straddling the FrancoSwiss border near Geneva, the
LHC is built to find answers to
some of the biggest questions
about our universe. Using the
LHC, scientists try to re-create
the condition right after the
Big Bang by accelerating two
beams of protons and ions in
opposite directions to almost the The target of the CNGS facility at CERN
speed of light and then smashing
them together. Teams of physicists then analyse the
energy and trace of the resulting product to look for The CNGS project
tell-tale signs of how our universe was formed and is the experiment
at the heart of the
how it developed.
‘faster-than-light
The LHC is a dream beyond the paradigm. But that is neutrinos’ episode
not all that CERN does. CERN also designs, runs and that was unveiled
support many other experiments, from the field of i n S e p t e m b e r
astrophysics to cosmology. These supporting actors 2011. Although
inspire ingenuity and spark exuberant dialogues in this later disproved,
speeding
scientific spectacle, and deserve a stage of their own. t h e
neutrinos chapter
So here goes.
is a demonstration
of how modern
CNGS - CERN Neutrinos to Gran Sasso
The CNGS project aims to clear the mysterious air science is evolving. This is an era where science is
surrounding neutrinos. Neutrinos are very light, sometimes a spectator sport, with extraordinary
neutral particles that interact very little with matter, results being debated in public. A contentious point
thus they are extremely hard to be detected. Often and maybe even a lesson learnt -- many might say -called ‘the chameleons of the particle world’, there but this self-correcting mechanism is at the heart and
are three ‘types’ (‘flavours’) of neutrinos (electron soul of all scientific endeavours.
neutrino, muon neutrino and tau neutrino) but it
seems that they can change from one ‘type’ to another. ISOLDE - Isotope Separator On Line-Detector
And this happens when neutrinos travel long distance ISOLDE produces low-energy beams of radioactive
through matter. To study this phenomenon, the CNGS isotopes1 for applications in a wide range of fields,
project sends neutrinos from CERN’s facilities to the including atomic physics, astrophysics, solid-state
detector at another location 732 km away at the Gran physics and biomedical studies. To date, more than
Sasso National Laboratory located in the Gran Sasso 600 isotopes of more than 60 elements (from helium
to radium) have been produced.
mountains of Italy.

“The LHC is a
dream beyond
the paradigm.
But that is not
all that CERN
does.”

1

Atomic nuclei that has too many or too few neutrons to be stable.
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Photo by CERN©
ISOLDE Laser

ISOLDE extracts a beam of protons from the CERN’s accelerator complex and shoots it onto special targets,
yielding a large variety of atomic fragments. This large variety of species allows the systematic study of atomic
and nuclear properties of nuclei in different ways. Research is also underway to use ISOLDE’s ‘wasted’ proton
beam to produce radioisotopes for medical research, in particular targeted alpha therapy (TAT) for certain
types of cancer.
View of the CLOUD chamber

Photo by CERN©

CLOUD - Cosmics Leaving OUtdoor Droplets
CLOUD is an experiment that uses cloud chamber to investigate whether cosmic rays influence cloud formation.
Cosmic rays are charged particles originating in outer space that penetrate the Earth’s atmosphere. Studies
suggest they may have an influence on the amount of cloud cover through the formation of aerosols2. Anything
that affects cloud formation may affect climate, as clouds can reflect or trap the sun’s heat depending on
conditions.
CLOUD is a pioneering effort to use high-energy physics accelerator to study atmospheric and climate science.
To mimic atmospheric conditions, the team fire beams similar to cosmic rays through cloud chambers, and its

2

Tiny particles suspended in the air that form cloud droplets.
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The CERN Axion Solar
Telescope

Photo by CERN©

effect on aerosol production are recorded and analysed. The results have the potential to greatly change our
understanding of clouds and climate, and whether cosmic rays have effects on climate change including global
warming.

CAST - CERN Axion Solar Telescope
Why is there a subtle difference between matter and antimatter in processes involving the weak force3, but not
the strong force4? Some theoretical physicists suggest that this could be explained by the hypothetical particle
called Axions. If they exist, they are thought to come from the 15 million degree plasma in the sun’s core. Owing
to their potential abundance in the universe, Axion are also the leading candidates for the invisible dark matter
of the universe. CAST is built to search for these hypothetical particles.
Using special telescope for looking at the Sun, CAST make use of a hybrid equipment from particle physics
and astronomy. The telescope observes the Sun for about 1.5 hours at sunrise and another 1.5 hours at sunset
each day. Scientists use the remaining 21 hours, with the instrument pointing away from the Sun, to measure
background Axion levels.
These are just four of the many other experiments and facilities at CERN. Beyond its oft-cited title as the world’s
biggest physics laboratory, CERN is a fertile ground that cultivates a spirit of exchange among scientists from
different backgrounds. This seemingly chaotic symphony actually paints a picture of creative exaltation that
celebrates diversity and applauds intellectual exploration. In science, it seldom gets better than this.
Disclaimer: The views and opinions expressed in this article are those of the author and do not reflect in any way the official policy
or position of CERN.

About the Author:
Yi Ling Hwong graduated from the University of Applied Sciences Karlsruhe, Germany with a Master in
Power Engineering. She worked for 6 months in the Cryogenics group of CERN as a technical student
and 3 years as a data acquisition engineer in the Compact Muon Solenoid experiment of the LHC. She is
now a web editor for the Doctors without Borders organisation. Find out more about Yi Ling by visiting her
Scientific Malaysian profile at: http://www.scientificmalaysian.com/members/cirnelle/profile/

3

One of the four fundamental forces and is responsible for the radioactive decay of subatomic particles and initiates the
process known as hydrogen fusion in stars.
4
The force that binds protons and neutrons together to form the nucleus of an atom.
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Life as a postdoc
by Dr Sylvia Yip

As I am writing this, I am months
away from leaving postdoc and also
academia. So far, it has been quite a
roller coaster journey filled initially
with loneliness, depression, anxiety,
to subsequently self-discovery,
hope and fulfilment. I am therefore
grateful for this opportunity to
reflect upon my professional and
personal odyssey, and to share it.

I had my first taste of research
during my honours year at Universiti
Kebangsaan Malaysia (UKM) and
knew immediately that I did not
love it and that I was not made
for the lab. However I was hungry
for adventure, to see the world
and I saw a PhD degree in science
as a passport to many wonderful
opportunities that the world could
offer. I did not hesitate to take up
a joint PhD scholarship offered by
the Australian National University
(ANU) and the Commonwealth
Scientific and Industrial Research
Organisation (CSIRO). I must say I
took about 8 months to fully adjust to
research life when I was in Canberra,
Australia. Having said that, I had a
great advisor and my colleagues
were a pleasure to work with, and
so, it was not too hard to envision a
PhD degree at the end of 3.5 years.
I was training as a protein engineer
and structural biologist at the ANU.
By the time I had submitted my
dissertation, I was open to anything
except for running a lab on my own

“US is all about
entrepreneurship,
freedom, finding
your passion
and of course,
opportunities.”

Photo by Mike Appel/Flickr

Skyline of Atlanta

one day. I applied for postdoc and industrial research positions
in the US, UK, Europe and Australia. Out of the four applications
that I submitted to the US, three came through – University of
Maryland at Baltimore (UMB), Emory University and Purdue
University. I was most interested in the research conducted by
the professor at UMB but my PhD advisor felt the task was a
little too ambitious for a fresh PhD graduate – I was to set up the
molecular biology department of a lab comprising all organic
chemists who were studying chemical glycobiology of HIV for
vaccine development. On the other hand, Emory University
is a reputable institution heavily involved in research and
healthcare, and living in metropolitan Atlanta sounded good
to me. However, I did have concerns about my future supervisor,
who was highly theoretical and whose primary research interest
in evolution did not align with mine.
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I had great trepidations about relocating to US.
By that time, I’d already established a strong
network of good friends in Canberra, Sydney
and Melbourne. I was going to leave student life
for another foreign country 10,000 miles away
from home and postdoc has been universally
acknowledged as extremely challenging.

US is, well, huge and it is not just the geographical
vastness that can be overwhelming. Landwise,
it is less than 30% larger than Australia but the
population is about 15 times greater. US is all
about entrepreneurship, freedom, finding your
passion and of course, opportunities. Most of
the time it is a fair game and you just need to
learn how to play it. The answer or the key to
your dreams is always out there, but it is up to
you to find it.

Despite the hustle-bustle going on out there, it
is very easy to get trapped and isolated within
your own little world (aka the lab) when you
are in research. This is the hidden danger in
academia and definitely not a mistake any
postdoc can afford. Especially for us who
have grown up in the Malaysian society that
emphasises academic excellence, it is easy to get
swollen headed and carried away with a newly
hard-earned PhD degree. But if you decide to do
a postdoc, it is imperative that you live with the
awareness that postdoc is a transition period – I
cannot stress this enough. It is a transition not
only to independent research (aka academia)
but also to alternative, non-academic career
paths. While giving your heart and soul to your
research in the lab is by all means important, a
career is really what you are looking for and must
develop when you are a postdoc. It is imperative
to remember that when you are a postdoc, you
are passing through a bottleneck – there are
many PhD holders just like you competing for
a permanent job. You need to formulate your
very own career plan, to separate yourself from
the ocean of PhD holders.

To develop a career plan during your postdoc
years, you need to have an open mind. Do not
succumb to the ‘publish or perish’ culture in
academia and do not ever let anybody tell
you that you are not good enough. Do not
ever think that research is your only choice
or you are a research dropout if you explore
alternative careers. If you think that way, you
risk. This is when informational interviews (i.e.
a conversation in which a job seeker asks for
career advice usually from people in careers
he/she is considering) come into play. Talk to as
many people as you can. When you are working
in an academic or research institution, you have
abundant resources. If not, there is always the
Internet. Find out what jobs former postdoc
S C I E N T I F I C M A L AY S I A N

Emory School of Medicine
INTERESTING FACTS ABOUT ATLANTA AND
EMORY
•

•
•
•
•
•
•
•

•

•

The two most prestigious academic institutions
in Atlanta and also the state of Georgia are Emory
University and Georgia Institute of Technology (GA
Tech).

Unlike most other states that have a few major cities,
business is all concentrated within metropolitan
Atlanta.

City of Atlanta, the state capital, rose from the ashes of
Civil War to become a global economic center.
Metropolitan Atlanta is the ninth largest in the US with
a population exceeding 5 million.
The racial makeup and population of Atlanta is 54%
black or African American, 38.4% white, 3.1% Asian
and 0.2% Native American.
Nicknames of Atlanta include “Hotlanta”, “The A”, ATL.

Hartsfield-Jackson Atlanta International Airport is the
world’s busiest airport since 1998.
Atlanta is considered an “alpha-world city,” and, with
a gross domestic product of US$270 billion, Atlanta’s
economy ranks 15th among world cities and sixth in
the nation.

Emory is home to Dennis C. Liotta and Raymond F.
Schinazi, co-inventors of 3TC and FTC, drugs consumed
by over 94% of global HIV patients. That discovery is
also the largest university royalty deal in history.
Former US President Jimmy Carter taught at Emory
University.
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in your institution end up taking. Informational interviews help
you understand your options, identify your passion/interests and
explore routes to get there, for example “Do I need to go back to
school for another degree?”, “Do I need permanent residency or
citizenship?” etc.

For me, by the time I was six months into my postdoc, my initial
doubts about the prospects of my career in research were confirmed.
I am a generalist who is thrilled by techniques, applied research,
commercial opportunities and ways to improve people’s lives. My
postdoc training was taking me deeper and deeper into a niche area
where I could see no career development prospects that I desire.
The isolation in the laboratory also hit me hard.
I spent many months in despair. I even reached to the point where
I totally regretted having pursued a PhD. I saw no value in my
degree and I was depressed by the limited opportunities available
to international postdocs. But I never stopped being productive
in the lab and I spoke to many people. Earlier this year, I landed
myself an excellent opportunity – an internship at Emory University
Office of Technology Transfer. I was finally exposed to the ‘outside’
world – the abundance of very exciting, ongoing research at Emory
involving both national and international collaborations. I was in
awe and fascination, to say the least. The internship exposes me
to different career paths – scientific writing, technology transfer,
marketing, business development, intellectual property law. It is
also the most effective anti-depressant for me!

I am pleased to say that I have finally found something that I am
truly passionate about – it is patent law. I love being able to practise
my knowledge and training in science, work at the interface of
science, business and law to help develop an early-stage invention
or technology into a product in the market that every consumer
in the world can potentially benefit from. Atlanta is the largest
metropolitan in the Southern part of US, a global business and
cultural center and home to Fortune 500 companies like Delta
Airlines, AT & T and Coca-Cola. It is really the best of both worlds
– Southern warmth and affordability, as well as metropolitan
sophistication. And I am just privileged to soon to be part of it.
Nevertheless, I am thankful for undertaking my postdoctoral
training that led me to a field that I am truly passionate about.

“Do not ever
think that
research is
your only
choice or you
are a research
dropout if
you explore
alternative
careers.”
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Breaking the
Regeneration Barrier
Could we someday be able to regenerate organs or tissues like house lizards?
by Jianyi Lee

I

n Malaysia, the sight of the common house lizard imposing an unwelcomed stay in your home may seem
like a nuisance. If you pay closer attention, you will notice that lizards can voluntarily shed their tails
and grow a replacement tail soon after. Lizards are among the many species within the animal kingdom
that possess the ability to regenerate lost
or damaged appendages (Figure 1). This
naturally occurring prowess is part of an
evolutionarily acquired trait that enables the
animal to escape threatening encounters with
predators. One may wonder then, why do
humans have limited capabilities to regenerate
damaged organs or tissues after an injury?
Recently, evidence from skin shedding African
spiny mice suggests that mammals actually
have a higher capacity to regenerate than
previously thought1. Therefore, unraveling
the mystery behind how some of these model
organisms regenerate is at the forefront of
biomedical research. This knowledge will pave
the way for novel and specifically designed
Photo: Deseret News
medical therapies for those afflicted with
Figure 1: Limb regeneration in newts.
injury and diseases.

Quite simply put, regeneration is the ability of an adult organism to fully replace damaged tissues and
organs by growing or remodeling existing tissues2. Within the field of regenerative medicine, scientists strive
to answer four main questions. First, what determines the regenerative potential of an organism? Second,
what are the cellular sources of regenerative tissue? Third, how does injury initiate regeneration? Finally,
how does the organism control and terminate the regenerative program appropriately? Here, I present a
minimalist view of common themes in regeneration.

“...mammals
actually have a
higher capacity to
regenerate than
previously thought.”

Complex biological processes such as regeneration are influenced
by multiple factors. In highly regenerative species, certain genetic
pathways or conserved genes are selectively activated during
regeneration. Incremental changes in the expression of these genes
are sufficient to trigger regenerative capacity. Therefore, identifying
the specific molecules that regulate these genes can be translated
into potential targets for therapy. In mammals, it is apparent that
regenerative efficiency declines with age. For instance, young children
are able to regrow lost fingertips whereas adults lack this ability. This
may be attributed to the fact that young tissues have more access to
embryonic developmental programs that are required for regeneration as opposed to adults whose tissues
have kept these programs dormant for long periods of time. Age-related drop in regenerative capacity
is particularly evident in the brain, pancreas and skeletal muscle, therefore explaining why many aging
diseases are associated with these tissues2.

One can address the regeneration problem by understanding the origins of the new cells that reconstitute
the replacement tissue. These cells are either generally derived from the resident stem cell population or
require the de-differentiation or trans-differentiation of existing cells3 (Figure 2). New cell production
from de-differentiation involves mature cells reverting back to a state where they are competent to become
multiple cell types. During trans-differentiation, cells directly convert from one mature cell type to another.
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Remarkably, flatworms severed into five individual
pieces can utilise stem cells to rebuild five separate
and complete animals within a week. Stem cell based
strategies for regeneration require that these cells
be maintained and activated appropriately. In view
of that, identification of stem cell markers and stem
cell niches has helped us develop feasible methods
for mass production of stem cells in laboratories.
These choices vary between species and also
differ from one tissue to another within the same
organism. Furthermore, the nature of the injury can
influence which cellular sources are used to build the
regenerating tissue.

In order for injured tissues to regenerate, they must
initiate responses that alter their cellular behaviours
at the wound site. Mechanisms operate either
locally or from a distance to stimulate regeneration.
At the local level, programmed cell death (called
“apoptosis”) releases signals in the wound site that
promote surrounding cells to divide and proliferate4.
This serves as a highly robust way for maintaining
tissues with high turnover rates, such as in the
intestine or during injury or infection. Regeneration
can also be triggered by organ- and organism-

taken to exercise control over the proliferation and
patterning of the new tissue so that only appropriate
structures are replaced and regeneration is
terminated. These processes require the cooperative
efforts of molecules triggering cell division
(mitogens),
signals
patterning the
tissue precisely,
together with
the active
process of
sensing the
scale and shape
of the repaired
tissue. We are
also beginning
to appreciate
the role of the
nervous system
in the secretion
of molecules encoding positional information for the
actively renewing tissue4.

“...learning about
regeneration will
have a profound
impact on the
way we overcome
debilitating medical
conditions...”

The sky is the limit, though it will be a matter of
time before advances in the experimental tools at
our disposal can bridge the gaps in our knowledge
of regenerative biology. Ultimately, learning about
regeneration will have a profound impact on the
way we overcome debilitating medical conditions
that result in amputation, cancer and degenerative
diseases. With the help of various model organisms,
we will break down the barriers to our regeneration.

ABOUT THE AUTHOR:
Jianyi Lee graduated with a Bachelor of Science in
Biology from the University of Virginia (UVa) in 2008.
She is currently a PhD candidate at the Department
of Cell Biology at UVa. Her thesis work is focused on
identifying the mechanisms that regulate sensory
hair cell planar polarity in the inner ear. She can be
reached at jl5zc@virginia.edu. Find out more about
Jianyi by visiting her Scientific Malaysian profile:
http://www.scientificmalaysian.com/members/
jianyi/
References:
Figure 2 Three routes to regeneration. Illustrated model of
(A) stem cells self-renewing and giving rise to one or more
differentiated cells, (B) dedifferentiation where cells revert to
a precursor cell that can divide to produce more differentiated
cells and (C) transdifferentiation where cells change from one
cell type to another.

wide events. For instance, circulating factors drive
skeletal muscle regeneration, and exercise has
been demonstrated to stimulate the growth of new
neurons in mice2.
Finally and most importantly, caution must be
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FILM REVIEWS:
THROUGH THE LENS OF A
SCIENTIST
by Dr Wong Kah Keng

Memento (2000)
Director: Christopher Nolan; Written by: Christopher Nolan & Jonathan Nolan; Editing: Dody
Dorn; Starring: Guy Pearce, Carrie-Anne Moss, Joe Pantoliano, Mark Junior, Jorja Fox, Stephen
Tobolowsky, Harriet Harris.

Note: Spoiler alert, read at your own discretion.
Memento: an object that you keep to remember a person, place or event.
Have you ever watched a film that makes you recall everything that
has happened within the last 10 minutes? Essentially every 10 minutes? Such is the fun as well as challenge posed by Memento, a neonoir thriller film.

Leonard Shelby (played by Guy Pearce) is on a revenge pursuit searching for an unknown murderer of his wife. He is embroiled in an incident culminating in his wife murdered and his short-term memory
loss from a severe brain injury. Although he remembers his wife, what
he does and who he is, he is unable to form new memories since the
incident. Consequently, he relies on short notes, Polaroid shots, and
even tattoos to remind him on things he chooses to remember. On his
revenge mission, he is ‘assisted’ by two perpetual strangers: Teddy
(Joe Pantoliano), a policeman, and Natalie (Carrie-Anne Moss), a bartender. The motives and performances of these three main characters
will keep the audience edged on their seats as to not lose important
pieces of information till the credits roll.
The real strength of Memento
does not lie entirely on what the
story is about but on how the
story is presented. Conventional storytelling consists of the
prologue, middle section and
the ending, usually in chronological order. Memento is a film
that unfolds backwards- the
very first scene is the ending of
the plot. The story is presented
backwards in 10-minute colour
segments, interluded by short,
black-and-white segments that
moves forward in chronological
order. These colour and blackand-white segments converge
at the climax that reveals the

This is the first scene of the film. And it is the ending of the story.
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“The real
strength of
Memento does
not lie entirely
on what the
story is about
but on how
the story is
presented.”

centrepiece of the story that, according to chronological order of the
plot, is the middle section of the story.

Watching the film is tantamount to riding a bus on a backward facing
seat. When the bus stops and you look out the window, you are not
entirely sure of the reason why it stops until the bus moves forward
to reveal that you have just passed by a traffic light. However, the passenger opposite you (forward facing) would have already spotted the
traffic light that lies ahead. Such is the sensation of watching the film
i.e. we see the effects before the causes. Each colour segment of the
film represents the effects of an earlier event.

Many of us might be familiar with Nolan’s more recent works (the Batman trilogy, Inception). Memento is one of Nolan’s earlier gems that
showcased a genius already at work since the threshold of the millennia. Instead of the glitzy surroundings or elaborate costumes in his recent films, Memento is memorably set at a suburb with certain dilapidated settings that add an extra touch of realism, involving the middle
class and the criminals. The complex plot is matched by the cast members’ sophisticated performances, with
particular mention on Joe Pantoliano’s (co-star of The Matrix) incredibly equivocal performance that had
viewers constantly pondering whether Teddy is a saviour or an enemy, or someone in between.

LEFT: Leonard Shelby uses Polaroid shots (among others) to record past events.
RIGHT: A Samaritan? Friend? Liar? An enemy? Joe Pantoliano’s ambiguous performance will have viewers scratching
their heads till the very end.

While the film is not strictly a work of science-fiction, the extreme novelty of how the story is presented, putting the audience straight into the shoes of the protagonist suffering from short-term memory loss (a disorder
known as ‘anterograde amnesia’ affecting the hippocampus of the brain), warrants it a place in this review
section. Viewers will be continually challenged by the segmented plots to recall what has just happened, that
is, challenging our own short-term memory. At such, the film renders the viewers to empathise with Leonard’s
memory disorder by experiencing it on our own to a certain extent. This is the ultimate beauty of the film.
And based on the definition stated earlier, do you remember what memento is?
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