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DITOR’S FOREWORD

Contents for the magazine have grown steadily since the
first Issue- with 13 articles, this Issue is the thickest Issue so far.
All credits go to the team members and writers for contributing
to the magazine!

In the main articles section of this Issue, our regular contributor Dr.
Afroz Ahmad Shah, introduces the earthquakes in Asia, specifically
on SE Asia, and what we can learn from past earthquakes (pg 10).
Evon Cheong analyses the physiology, stages and the benefits of
sleep, as well as the recommendations for better sleep experience
(pg 13). We have two events reported by Jasmine Leong and
Xander Chong in this Issue: the National Science Challenge
2012 in Putrajaya (pg 16) and the 4th Technopreneurship and
Innovation Symposium and Exhibition (TISE) 2012 (pg 17). In
the Project Collab section, we feature an article on University
Malaya’s 1K Genome Consortium Project on Multidrug Resistant
Bacteria (MRD) that aims to uncover the genome(s) of MRD and
to publish in high-impact journals (pg 20).
Two interviews were conducted and reported for this Issue:
(1) An interview with Prof. Dr. Norita Mohamed (Deputy Dean
in Research, School of Chemical Sciences, Universiti Sains
Malaysia) by Dr. Hooi-Ling Lee and Dr. Valerie Soo (pg 22).
(2) A live web interview with Prof. Dr. Meharvan Singh (Chair of
the Department of Pharmacology & Neuroscience, UNT Health
Science Center, Texas) by Dr. Valerie Soo (pg 25).
The “Life as a Scientist” section is adorned by several interesting
articles. Firstly, Khoo Teng Jian introduces a personal yet
informative account on the working and research experiences
at CERN (pg 28). The article is followed by a PhD experience
piece in Ireland and details of the research by Dr. Hooi-Ling Lee
(pg 30). Lastly, Dr. Sylvia Yip delves into the challenges faced
as a former postdoctoral researcher in Atlanta, US, as well as
advice to younger generation of scientists who plan to undertake
postdoctoral training (pg 33).
Gabriel Chong examines the threat of earthly impacts caused
by objects from the outer space and provides exciting insights
that such impacts could have shaped earth’s habitability (pg 37).
This article serves as an inspiration for the front cover illustrated
by Charis Loke.
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There are two book reviews: (1) Two books reviewed back-to-back
by Shi-Hsia Hwa on the scientific progress on Mars discussed
in Mapping Mars (by Oliver Morton) and a fictionalised account
pertaining to Mars in the Mars Trilogy (by Kim Robinson) (pg 39).
(2) A book review by Ley Hood Hong on Slow Light (by Sidney
Perkowitz) on the concepts of invisibility, teleportation and fasterthan-light travel (pg 41). Finally, the film Cloud Atlas (2012) is
reviewed for light reading (pg 43). Enjoy the current Issue!

Dr Wong Kah Keng
Editor-in-Chief Issue 5
kkwong@scientificmalaysian.com

http://facebook.com/ScientificMalaysian
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necessarily reflect those of the
editors/staff and members of
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All articles cannot be
reproduced without prior
permission from the author(s)
and Scientific Malaysian.
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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.

PROF. DATIN PADUKA DR. KHATIJAH BINTI YUSOFF
Professor Datin Paduka Dr. Khatijah binti Yusoff is one of the Malaysian
women leaders in the area of science and technology. She received
early education in Penang, her place of birth. She successfully
procured a Colombo Plan Scholarship to further her studies at La
Trobe University, Australia, where she graduated in 1979 with a first
class Honours degree in Microbiology.
Her academic achievement continued to excel when she won a La
Trobe University research scholarship to complete her PhD in microbial
genetics in 1983. She returned to Malaysia in the same year and
served at Universiti Putra Malaysia (UPM) as an academic. She has
also worked as a post-doctoral Research Associate at the University
of Newcastle-upon-Tyne, where she started to develop interest in
Newcastle disease virus (NDV).
During her service at UPM, she was promoted to Associate Professor in 1994 and a full Professor
in 2001. In 2006, she was appointed as the Dean of Faculty of Biotechnology and Biomolecular
Sciences and then later as the Deputy Vice-Chancellor of Academic and International Affairs.
Based on her leadership track record in championing science and technology, Prof Khatijah was
seconded to the Ministry of Science, Technology and Innovation as the Deputy Secretary General
of Science and still takes the lead until today. She is also actively involved in several organisations
at the national and international level.
Her research interests include microbial genetics, the molecular biology of the NDV, particularly
paramyxoviruses of which continues to this day. Her teaching and research, especially on the
molecular biology of NDV have been recognised internationally (among them are the 2005 Carlos
J Finlay Prize for microbiology, and National Young Scientist Award in 1990).
In 2002, she was invited by the Houghton Trust to present her work, which has a contribution to
the poultry industry, at the Third Houghton Lecture. It was held at the XIIth World Veterinary Poultry
Association (WVPA) Congress. In 2006, an honorary title was bestowed upon her by the Selangor
State Government as an award to recognise her contributions and merits in the development of
academic and science in the country.

S C I E N T I F I C M A L AY S I A N
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PROF. DR. ROFINA YASMIN OTHMAN
Professor Rofina Yasmin binti Dato’ Othman is a professor at the Institute
of Biological Sciences, University of Malaya. She obtained her BSc
and MSc from the University of Surrey, UK and University of Malaya,
respectively. She was then awarded a Chevening Scholarship to pursue
a PhD in Plant Virology at the University of East Anglia, UK. Upon her
return to Malaysia, she started her career as a lecturer at the Department
of Genetics and Cellular Biology, University of Malaya. In 1999, she
was appointed as an Associate Professor at the Institute of Biological
Sciences and later a Professor in 2005.
She has deep research interest in plant biotechnology. Her group works
on transgenic plants for the production of novel biopharmaceuticals and
for plant improvement, novel plant virus epitope expression systems, plant genomics for novel
gene discovery, molecular epidemiology of tropical plant viruses, molecular market systems in
plants as well as comparative plant genetics. Her research interest also involves issues concerning
biotechnology policies, bioethics and biosafety.
Prof Yasmin is actively engaged in academic and research endeavours both at the national and
international level. She has received fellowships and international links grants to collaborate with
Cornell University, Scripps Research Institute, Nara Institute of Science and Technology, University
of Derby and the University of Leicester.
She sits in various organizational committees a member of the International Banana Genomics
Consortium, an Associate Fellow of the International Molecular Biology Network (IMBN), a member
of United Nations Industrial Development Organisation (UNIDO) South-South Biosafety Network
and the Asian Network for Biosafety Education, National Genetic Modification Advisory Committee,
the Founding Head of the Centre for Research in Biotechnology for Agriculture (www.cebar.
um.edu.my), Chair of the University’s Biotechnology and Bioproduct Cluster (UMBIO), Chief Editor
of the Asia Pacific Journal for Molecular Biology and Biotechnology and is on the editorial board
of several other scientific journals. She also sits on the Board of Governors of the International
Centre for Genetic Engineering and Biotechnology (ICGEB). She has also represented Malaysia
at the UNESCO Bioethics meeting and a Malaysia’s representative to the Asean Sub-committee
on Biotechnology.
In view of her vast experience, expertise and leadership, she was recently seconded from the
University of Malaya to the Ministry of Science Technology and Innovation, Malaysia (MOSTI) as
the Undersecretary of the National Biotechnology Division. She is now currently the Acting Dean
of the Health and Translational Medicine Cluster, University Malaya.

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/
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TEAM MEMBERS

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.

MOHAMMAD FIRDAUS ABDUL AZIZ (LIAISON AND EXTERNAL
RELATIONS) is a DPhil candidate at the Centre of Health, Law and
Emerging Technologies, University of Oxford, UK. He graduated with an
MA in Biotechnological Law and Ethics from the University of Sheffield,
UK after successfully procuring the National Science Fellowship awarded
by the Malaysian Ministry of Science, Technology and Innovation. His first
degree is in Genetics and Molecular Biology, which he obtained from the
University of Malaya, Malaysia. His current research interest is on the
interdisciplinary development of human stem cell research, particularly
in embryonic stem cell research. He focuses on the scientific progress,
the ethical issues involved, and the governance of stem cell research in
different jurisdictions, such as in the UK, Singapore, Canada, Australia,
South Korea, and Malaysia. The expected outcome of his research, among
many others, is to develop policy recommendations for the Malaysia’s
future regulatory system that can facilitate the nation to advance stem cell
research whilst ensuring ethical compliance. Firdaus aspires to facilitate
active involvements and build strong connection between Malaysian
government bodies and Scientific Malaysian.

DR LEE HOOI LING (INTERVIEW CORRESPONDENT) is a senior lecturer

in the School of Chemical Sciences, Universiti Sains Malaysia (USM)
since 2012. Her current research interest in USM includes synthesis and
characterisations of nanomaterials via chemical and green techniques.
She obtained her PhD (Surface Science) from Dublin City University,
Ireland, in which her PhD degree was fully sponsored by the Science
Foundation Ireland (SFI) grant. During the course of her PhD study, her
research was dedicated on the deposition of porphyrins on different metal
surfaces to form covalent bonded nano-networks under ultra-high vacuum
(UHV) conditions, where she had opportunities to utilise instruments
such as X-ray photoelectron spectroscopy (XPS) and scanning tunnelling
microscopy (STM). Prior to her PhD, she was a researcher in the School
of Chemical Sciences, USM and carried out work on synthesis of cadmium
sulfide (CdS) nanoparticles and also CdS in thermotropic liquid crystal
nanocomposites. She pursued her MSc. (Pharmaceutical Technology) in
the School of Pharmaceutical Sciences, USM. Her MSc. research project
was to develop a novel formulation of a rapid emulsifying dispersion
system for docosahexaenoic acid (DHA). She also received her first
degree in Bachelor of Applied Science (Industrial Chemistry) (Hons)
from Universiti Sains Malaysia. Hooi Ling believes that the existence of
Scientific Malaysian is very appropriate and it is an excellent portal to bring
scientists around the world with various backgrounds together.

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

NEWS HIGHLIGHTS
Snippets of the latest news published on Scientific Malaysian website

DECEMBER 2012
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). 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. For more information, please visit: http://www.society-in-science.org/how-to-apply.html.
JANUARY 2013
The Sackler Institute for Nutritional
Science to work with the Health Ministry
of Malaysia
The Sackler Institute for Nutrition Science,
established by the New York Academy of
Sciences (NYAS) and The Mortimer D. Sackler
Foundation, Inc., has finalised agreement to
work with the Health Ministry of Malaysia.
Malaysia is the first national government to
agree to such partnership with the institute, in
effort to combat the increasing trend of nonPhoto: Jonathan/Flickr
communicable diseases such as obesity and
diabetes among Malaysians. The institute will also provide input regarding the handling of
issues on undernutrition and overnutrition among Malaysians.
Malaysia’s partnership with the Sackler Institute for Nutrition Science is an example of
multitudes of international scientific research collaborations geared towards improving the
nutritional conditions of a nation. As the global population increases, the amount of food
required to sustain such large population also increases. It is imperative for the nations of the
world to participate in global research collaboration to address urgent issues regarding food
e.g. food supply shortages and the increasing food demand from a growing world population.

S C I E N T I F I C M A L AY S I A N
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JANUARY 2013
New Function on Our Website
We have added a new functionality to our website:
geolocation check-in! Geolocation check-in will allow
our members to get to know other SciMy members
in their vicinity. This will prove to be useful especially
when you go on scientific conferences abroad, or
visiting collaborators’ labs – wouldn’t it be great if you
can meet up fellow Malaysian scientists?

FEBRUARY 2013
Inaugural Live Web Interview Session
For our inaugural live web interview session, SciMy has
interviewed Prof Meharvan Singh, Professor and Chair of the
Department of Pharmacology & Neuroscience at the University
of North Texas Health Science Center (UNTHSC), on the 2nd
March 2013. Prof Meharvan also serves as the Director of
Translational Research and Education for the Insitute for Aging
and Alzheimer’s Disease Research (IAADR) and the Director of
Research for the Center FOR HER, a women’s health center at
UNTHSC.
The 7th IAS Conference on HIV Pathogenesis, Treatment and Prevention (IAS 2013) in
Kuala Lumpur

IAS 2013, the world’s largest open scientific conference on HIV/AIDS, will be hosted in Asia for the
first time, and will have a focus on the HIV epidemic in the host country and in the Asian region
providing Malaysian stakeholders the opportunity to discuss progress made to date and challenges
specific to Malaysia itself. Professor Françoise Barré-Sinoussi, International Chair of IAS 2013, IAS
President and Nobel Laureate for her discovery of the HIV virus, during her lecture entitled “From
the discovery of HIV to the end of AIDS” given at the Faculty of Medicine of University of Malaya in
March, explained how recent scientific advances may eventually lead to the end of HIV/AIDS.
IAS 2013 Late Breaker Submissions open on 3rd April and will close on 7th May. The process for the
selection of late breaker abstracts is extremely rigorous and often leads to the announcement of
ground-breaking science at the conference. The full IAS 2013 Programme will be available online at
www.ias2013.org in May 2013.
ISSUE 5 / 2013
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EARTHQUAKES ALONG
PLATE BOUNDARIES IN
SOUTHEAST ASIA: PART I
by Dr. Afroz Ahmad Shah

O

ur scientific knowledge about earthquakes is growing and this will eventually help us in
understanding the science and therefore prepare remedies to counter the continuous threats faced
by our 10,000 year-old civilization.
A few examples of some major past
earthquakes, which constantly remind
us of the immediate need to master the
science behind these eventualities, are
as follows: the devastation 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, of Japan,
New Zealand and Turkey in 2011, of
northern Sumatra and of Solomon
Islands in 2013.

“The Indian plate
is moving at 30-50
mm/year towards
the Eurasian plate
and thereby causing
the collision,
which leads to the
earthquakes”
In this article I will highlight the
latest development in the earthquake
research along the Nepal Himalayan,
which was conducted by Prof. Paul
Tapponier (Earth Observatory of
Singapore) and his group.

To understand this critical work, a
brief introduction is required to know
the cause of earthquakes along the
Himalayan regions.

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

Figure 1: Topographic map shows three major active plate
(India, Sunda and Eurasia) boundaries, where earthquakes
occur frequently. Collision of the Indian with the Eurasian plate
at geologic and geodetic convergence rates of 30–50 mm/yr1,2
produces earthquakes. About 20 mm/yr of this convergence is
absorbed by the Main Himalayan Thrust (MHT)3. It reaches the
surface at the Main Frontal Thrust fault (MFT)4 shown in red color.
Yellow stars (Figure 1b) show major earthquakes. Sapkota et al.10
identified a 150 km long surface rupture of the 1934 Bihar-Nepal
earthquake in Nepal and also another event in 1255.
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Earthquakes along the Himalayan arc occur due to movement are not smooth, however. Instead,
collision of two continents. Here, the Indian plate strain builds up in the crust and is sporadically
is colliding with the Eurasian plate at geologic and released in massive earthquakes along this plate
geodetic convergence
rates of 30–50 mm/yr1,2
(Figure 1). Convergence
rate is the speed at
which the two stations
(e.g. continents) come
towards each other.
The Indian plate is
moving at 30-50 mm/
year towards the
Eurasian plate and
thereby causing the
collision, which leads
to the earthquakes.
The region along which
the two plates come
in contact with each
other is called a plate
boundary. The active
plate boundary fault
along the Himalayan
arc is called the Main
Frontal Thrust fault
(MFT)2,3, a megathrust
Haiti earthquake. Photo: Zoriah/Flickr
fault that (see
Understanding Earthquakes: Part II, Scientific boundary. During the past ~100 years, six major
Malaysian Magazine Issue 3) stretches all along earthquakes have occurred along the Himalayan
the Himalayan arc for more than 2000 km.
Frontal Thrust (HFT; Figure 1), the sequence
from west to east is: the 2005 Kashmir earthquake
On the south the Indian plate subducts beneath (Mw 7.6), 1905 Kangra earthquake (Mw 7.7), the
the Sunda plate and forms the Sunda megathrust4 1934 Bihar-Nepal earthquake (Mw 8.1), the 1879
(see Understanding Earthquakes: Part II) which Shillong earthquake (Mw 8.1) and the 1950 Assam
is also seismically very active and has hosted a earthquake (Mw 8.4)6,7.
number of major earthquakes in the recent past.
I will discuss this megathrust in the next issue as The Kashmir earthquake of 2005 was special
today we will primarily focus in understanding because it was the first instrumentally recorded
the earthquakes along the Himalayan arc.
major earthquake in the Himalayan arc. Also
distinctive was the fact that although it was
About 20 mm/yr of this convergence is mainly a relatively small event (Mw 7.6), it produced
absorbed by the Main Himalayan Thrust (MHT)5, a coseismic surface faulting (breaking of the
which reaches the surface at the Main Frontal ground on land or underwater) for a distance
Thrust fault (MFT)3,5 that marks the southern of ∼80 km8,9. Past studies tell us that none of
margin of the Himalayan range. This absorption the historical earthquakes are reported to have
by the MHT therefore account for about half of produced primary surface rupture6,7. Thus, the
the total convergence rate between the Indian previously held consensus that all the major
and Eurasian plate5. The push and the subsequent historical earthquakes in the Himalayans were
supposed to have occurred on blind faults (those
faults which do not rupture the surface) had to
“... after the 2005 earthquake, be re-evaluated.

earth scientists used
modern techniques to gather
evidences left behind by
historical ruptures”

Therefore, after the 2005 earthquake, earth
scientists used modern techniques to gather
evidence left behind by historical ruptures along
the Himalayan front. A new chapter started to
unfold in the earthquake chronology of the
Himalayan front and the long standing consensus
was challenged by Sapkota et al. 10 in 2012,
providing a strong evidence that the Mw 8.2 Bihar–
ISSUE 5 / 2013
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Illustration signifying the 2011 earthquake and tsunami disaster in Japan. Photo: DonkeyHoey/Flickr

Nepal earthquake on 15 January 1934 did break
the surface.

This group of scientists used the extensive
geomorphological mapping of fluvial deposits,
palaeo-seismological logging of river-cut cliffs and
trench walls. This, together with the modelling of
calibrated 14C ages have demonstrated that the
Mw 8.2 event has left clear traces of the rupture
along at least 150 km of the Main Frontal Thrust
fault in Nepal10.
Furthermore, they also found an earlier earthquake
of 7 June AD 1255, which has also ruptured the
surface along this stretch of the mega-thrust10.
This earthquake is believed to have destroyed one
third of the population of the Kathmandu valley10.

This new earthquake research along the Nepal
Himalayas is very critical, because it tells us that
the reportedly blind faults could actually have
ruptured the surface. Thus, the surface ruptures
of other reputedly blind great Himalayan events
might exist, and to prove this evidence need to be
recollected. This research will be extremely useful
to understand the historical earthquakes and to
re-evaluate the seismic risk along the Himalayan
front.
FOOTNOTE

Mw: Moment magnitude scale used to measure
the size of earthquakes according to the energy
released.
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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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T HE P OWER OF S LEEP
by Evon Cheong

A

s a medical student, I find myself fascinated by the depth and breadth of science and how it is so
intrinsically intertwined with our daily lives. Recently, we learned about the physiology of sleep
and the extremely significant role it plays in safeguarding our health. It was then that I asked myself:
How much care and attention do we really pay to the basic things that contribute to our well-being?
Given how important sleep is, why is it one of the first things we are always willing to sacrifice in our
tenacity to fill the fissures of our lives with accomplishments and experiences?

Perhaps it is due to our conjured perception that one or two hours of sleep deprivation can
do no harm. However, the reality is that even a small amount of sleep deprivation can be detrimental.
According to Dr. Charles A. Czeisler, the Baldino Professor of Sleep Medicine at Harvard Medical School,
“If humans average four hours of sleep a night for four or five days, they develop the same level of
cognitive impairment as if they’d been awake for 24 hours ‒ equivalent to legal drunkenness. Within
ten days, the level of impairment is the same as you’d have going 48 hours without sleep. This greatly
lengthens reaction time, impedes judgment, and interferes with problem solving.”1 Table 1 shows the
amount of sleep that we need based on age.
Table 1: Hours of sleep needed based on age

PHYSIOLOGY OF SLEEP

To appreciate the significance of sleep,
it is essential to review its underlying
physiology. For centuries, sleep has
been misperceived as an inactive
state. In 1929, electroencephalogram
was invented to enable scientists to
record the electrical activity of the
brain. Since then, it was proven that
sleep is a dynamic process, and our
brain is hard at work while we are
sleeping. Sleep is divided into two key phases ‒ rapid-eye-movement (REM) and non–rapid-eyemovement (NREM) sleep. Sleep begins with the NREM state. NREM sleep is further divided into four
stages of sleep: onset (Stage 1), light sleep (Stage 2), and deep sleep (Stages 3 and 4). After about 60
to 90 minutes, REM sleep sets in (Stage 5), lasting for approximately 20 to 30 minutes. Subsequently,
NREM sleep returns to start a new sleep cycle. A healthy adult goes through four to six consecutive
sleep cycles in one night. Illustration on the next page shows the stages of sleep in an adult.
BENEFITS OF HAVING SUFFICIENT SLEEP

Sleep plays an important role in the consolidation of memory, which is pivotal for learning
new information. Research suggests that memory consolidation takes place during sleep via the
strengthening of the neural connections that form our memory2. It has long been known that a good
night’s sleep reinforces the day’s memories, transferring them from short-term storage into longterm holding. However, it is helpful only if you explicitly tell yourself you’ll need the information in
the future. In other words, don’t expect eight hours of shut-eye to help you on a pop quiz.
Using EEGs, scientists at the University of Lübeck in
Germany found that the “test is coming” group spent more
time in deep sleep than did the group not anticipating
a test. Slow electrical waves act as a replay button,
causing the hippocampus to reactivate new memories
and synchronizing the neocortex so that the memories
are stored in the long-term memory bank. This expectant
group also had more “sleep spindles,” bursts of electrical
activity that prime networks in the cortex to store
memories arriving from the hippocampus and to integrate
them into existing knowledge, facilitating retrieval3.

“Given how important sleep is,

why is it one of the first things we
are always willing to sacrifice in
our tenacity to fill the fissures of
our lives with accomplishments
and experiences?”
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The Five Stages
of

Stage 1: Lasts ~5 min. Eyes
move under the eyelids and
muscle activity slows down.

Sleep

Stage 2: Lasts ~20 min. Heart
rate decreases. If awakened,
one might feel as though
has not been asleep
at all.
Stage 3:
Hormones are
released, repairs
made to the
bone and skin.
If awakened, one
feels disoriented.

Stage 5:
Occurs after ~90 minutes; Rapid
Eye Movement (REM) sleep.
Dreaming occurs. The body is
‘paralysed’ to prevent one from
acting out anything one dreams
about - Imagine running towards
the wall just because you are
dreaming!

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

Stage 4: Blood flow
decreases to the brain
and redirects to the muscles,
restoring physical energy.
Difficult to awaken.

Illu s tration by Char i s Loke
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There are several repercussions of not getting sufficient sleep. Sleep deprivation slows our
metabolism and raises our cortisol level. Cortisol is a stress hormone that increases our cravings for
foods high in fat and carbohydrate. Increased level of cortisol is linked to insulin resistance, a risk
factor for both diabetes and obesity. When we are sleep-deprived, our body produces more ghrelin,
the hormone which increases hunger, and less of the hormone leptin, which helps prevents overeating.
Plus, those who are not getting at least seven hours of sleep every night are losing precious REM sleep,
the stage where you burn the most calories4.
The effects of sleep deprivation may not be immediate, but think about the tragic road accidents
caused by drivers who fall asleep at the wheel. The causal link between sleep deprivation and mortality
is real. Since sleep deprivation alters immune function, including the activity of the body’s natural
killer cells, and may eventually cause a string of diseases, having sufficient sleep may also help fight
cancer and keep us healthy5. Dr. Mehmet Oz (cardiothoracic surgeon, television personality and author
based in the US) has recommended the following for better sleep6.
SUGGESTIONS BY DR. OZ FOR BETTER SLEEP EXPERIENCE

1) Dim the lights. The blue light from laptops, TV and cell phones suppresses the secretion of melatonin, a sleep-promoting hormone. Read a book instead of watching TV just
before bed. Place an orange light bulb in our bedside lamp; its glow lets us read or relax
without actively inhibiting melatonin;
2) Don’t go to bed hungry. A growling, empty stomach makes it harder to fall asleep, and
that can derail our diet;
3) Slip on some socks. A study published in the American Journal of Physiology in 2000
suggests that wearing socks to bed keeps the blood vessels in our feet dilated, drawing
blood away from our core and cooling us off, which initiates sleep;
4) Time our workouts right. Combined with a regular bedtime routine, exercising four times
a week may increase our overall sleep time by 1.25 hours each night, according to a recent study published in Sleep Medicine.

Considering how important sleep is, sleep should no longer be deemed as an expendable luxury.
It is an integral part of our lives and an easy way to keep us healthy and whole!
“Thus God saves his loved ones from dread and alarms,
While safely they sleep in his own loving arms;
Rest here and hereafter he richly imparts
To all who permit him to dwell in their hearts.
Sweet sleep, richest boon to the wearied one given,
Little halts to take rest on the march up to heaven” – Sleep, a poem by S. Moore7

ABOUT THE AUTHOR
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NATIONAL SCIENCE CHALLENGE 2012 IN
PUTRAJAYA
Report by Jasmine Leong. Photos by Xander Chong
On the 24th of October 2012,
National Science Challenge
was held in the Federal
Government
Administrative
Centre in Putrajaya. The
event was graced by Tun Dr
Mahathir Mohamed, former
Prime Minister of Malaysia and
Tan Sri Dr Ahmad Tajuddin Ali,
President of the Academy of
Sciences Malaysia (ASM).

This national event was
organised by the Academy
of Sciences Malaysia and
Students from SMJK Sin Min, SMK Tinggi Bukit Mertajam, SMK St. Francis and
ExxonMobil Subsidiaries in
SMK St. Michael competing at the National Science Challenge 2012.
Malaysia, in collaboration
with the Ministry of Education Malaysia and
the finalists. In the final round, the teams were
the Universiti Sains Malaysia. The final level of
tested through an interactive quiz on topics such
the challenge was supported by the National
as general knowledge, mathematics, biology,
Geography Channel.
chemistry, physics and science and technology.
This was the final battle between the Secondary
4 students of SMJK Sin Min (Kedah), SMK Tinggi
Bukit Mertajam (Pulau Pinang), SMK St. Francis
(Melaka) and SMK St. Micheal (Sabah) to claim
the Prime Minister’s Challenge trophy and the
grand prize of a trip to Stockholm, Sweden, to
attend the Nobel Prize awards ceremony in
December.

In the event, Tun Dr Mahathir shared his opinion
on the importance of science in moving a nation
to greater good. He commented, “It is important
to know how things happen and how to live with
science. Scientific research is endless where one
new discovery could lead to many applications of
this new knowledge.”

In the semi-final, the four teams were sent for a
one week residential science camp programme
in Universiti Sains Malaysia to complete various
components of scientific research to develop
both critical and analytical thinking among

As the primary sponsor of NSC 2012, ExxonMobil
contributed RM 327 000 to the competition.
“At ExxonMobil, we believe that science,
technology, engineering and math form the
cornerstones of any county’s socio-economic
progress,” said Hunter Farris, Chairman of the

The competition was divided into 4 stages. It
started in March 2012 with the preliminary
level followed by the state level then to the
semi-final and final narrowing from 4,296
teams across the nation to the top 4 teams as
mentioned.

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

The President of ASM, Tan Sri Tajuddin also
commented, “National Science Challenge is a
platform to nurture, promote and enhance the
interest among school students. This is part of a
long term programme to produce the very first
Malaysian Nobel Laureate in the near future.”
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ExxonMobil Subsidiaries in
Malaysia.

After an 8-month long
competition, SMJK Sin Min
of Kedah represented by Tan
Tun Jian, Khong Yi Kye and
Heng Mei Pei took home the
challenge trophy and four
tickets to Stockholm.

“It has been a challenging
8 months for my students.
They have made the school
very proud,” said Mdm Kum
Wan Thai, mentor teacher of Recipients of the prizes together with organisers of the event. Students from SMJK Sin Min
of Kedah (Tan Tun Jian, Khong Yi Kye and Heng Mei Pei) won the grand prize.
the winning team. Tun Jian
commented on behalf of the team, “Our curiosity and frequent discussions with friends and family
contributed to our success tonight. We would like to thank all of them as without them, we would not
be on a plane to Stockholm!”
The event ended with the prize giving ceremony and photo taking sessions with the members
of the press. These 16 year old students and many of them out there will soon be embarking
on a greater journey as they pursue their tertiary education in a few years’ time. As they
will be the driving force of the nation or possibly the very first Malaysian Nobel laureate,
it is important to nurture and guide them with opportunities and experience to grow their
passion for science. Collaboration between the government and industry such as this shows
the consistent direction that all parties are spearheading towards for a better Malaysia.

4TH TECHNOPRENEURSHIP AND INNOVATION
SYMPOSIUM AND EXHIBITION (TISE) 2012
Report by Jasmine Leong. Photos by Xander Chong
Creating a Bright Future through Science, Technology and Innovation: In October 2012,
Scientific Malaysian (SciMy) was proud to be one of the co-organisers of the 4th Technopreneurship
and Innovation Symposium and Exhibition (TISE) that was held in Technology Park Malaysia (TPM),
Bukit Jalil. Among special guests present for the opening ceremony were Dato’ Dr Sharifah Zarah Syed
Ahmad, Deputy Secretary General of Ministry of Science , Technology and Innovation (MOSTI) as well
as Dato’ Haji Mohd Azman Hj Shahidin, CEO of TPM.
Technopreneurship simply means technology entrepreneurship that involves business
initiation and planning for a technological product or idea. TISE aims to establish an effective
ecosystem among technoprenuers, investors and academicians in Malaysia. The event
provides a platform for aspiring technoprenuers to look for ideas and business opportunities.
“Triple helix collaboration between the government, industry and academic promises sustainability,
in driving technopreneurship in Malaysia. Participation of young scientist in such events improves
ISSUE 5 / 2013
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creativity and innovation
at early stage that would
benefit the development of
Malaysia in time to come,”
said Dr Sharifah.

Prof Emeritus Dato’ C.P.
Ramachandran,
VicePresident of the Malaysian
Scientific
Association
(MSA) added, “Graduates
today require guidance to
enhance their capabilities in
entrepreneurship in order
to be on the right career
track especially in the field
of science.”

Organisers and the winners of the Young Technopreneur Competition at TISE

One of the highlight of the event was the results
announcement of the Best Young Technopreneur
Competition 2012 that was won by Gan Yu Han
and Leong Chee Ken from Universiti Tunku Abdul
Rahman (UTAR). The winners submitted an
invention entitled Contour Positioning System
(CPS) that is a calculation method maximizing
usage of energy in electric car navigation. The
second prize went to Rosazlin Abdullah from
Universiti Putra Malaysia (UPM) with her project
on Compost Recycled Paper Mill Sludge. As
commented by the panel of judges, these projects
were judged based on factors such as business
drive, teamwork, alignment, technical expertise
and innovation.

The other highlight of the event was the forum
entitled
University-Business
CollaborationMalaysia’s Challenges and the Way Forward.
The forum consists of three panels, Dr Geoffrey
Williams, Deputy Chairman of the EU-Malaysian
Chamber of Commerce and Industry, Mr
Alexander Stedtfeld, Executive Director of the
Malaysian-German Chamber of Commerce and
Industry as well as Prof Dr Wilson Tay, Dean of
the Faculty of Business, Communication and Law,
INTI International University. Topics discussed
among these distinguished speakers were,
number of graduates vs skills of graduates in
Malaysia as well as the importance of vocational
trainings for graduates. The discussions were
positioned to address issues and challenges of
Malaysian graduates today when they venture
into the industry as a working professional.
S C I E N T I F I C M A L AY S I A N

Among the other events organized in TISE were
product exhibition by technopreneurs, talks on
idea protection, funding sources as well as the “dos
and don’ts” when setting up a business in Malaysia.
These events were beneficial for both aspiring and
experienced technopreneurs in Malaysia providing
a platform for sharing and learning.
Ideas will only remain as ideas if it can’t be brought
to the market in the most effective manner. Most
importantly, great ideas could be made into
reality with the right support and guidance by the
government, industry as well as the academic. With
the right strategic alliances, innovative and creative
technopreneurs in Malaysia could possibly grow to
be independent business owners in the near future.
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UNIVERSITY OF MALAYA 1000 GENOME CONSORTIUM
PROJECT ON MULTIDRUG RESISTANT BACTERIA 			
(UM 1K GENOME PROJECT)
The Project Collab aim is to foster research collaboration. In this section, we highlight a
research project conducted at University of Malaya.
Multidrug resistant (MDR) bacteria is
a major public health problem in the
Asia Pacific region as well as globally.
Although the regional disease burden
is difficult to quantify, it can be assumed
to be very substantial. The abuse of
antibiotics usage in the region, both
in humans and livestock, has led to
the evolution of resistant pathogens
in a wide array of bacteria, thus
rendering these drugs ineffective in
the treatment of the infection. In some
cases, “superbugs” are being created
such as the methicillin-resistant
Staphylococcus aureus (MRSA), which
are resistant to practically all available
drugs.

There is a compelling need to obtain
information on the extent of bacterial
drug resistance and its evolution
Signing of MoU between RIKEN, JAPAN and University of Malaya
from the genomic point of view. Next
Generation Sequencing (NGS) technology is a powerful 2) MRSA (nosocomial or community strains; pathogens
tool that makes it possible to scan the entire genome or commensals; particularly those resistant to new
of drug resistant bacterial strains at a low cost, in a
antibiotics such as streptogramins, daptomycin and
matter of hours to days.
linezolid)
The University of Malaya-Ministry of Higher
Education High Impact Research (UM-MoHE HIR)
Nature Microbiome programme is proposing to set
up the UM 1000 Genome Consortium Project (UM
1K GENOME PROJECT) for the study of MDR bacteria
from human and animal origin in Malaysia, using
the Next Generation Sequencing (NGS) technology.
In the last three months, the use of NGS on several
Malaysian bacteria strains has already resulted in >30
publications. In January 2013, UM HIR shortlisted the
following for further studies using two main platforms,
Illumina (HiSeq & MiSeq) and PacBio (Single Molecule
Real Time Sequencer, SMRT).
1) Mycobacteria as follows:

1.1) MDR-TB, XDR-TB and rifampicin/isoniazid
mono-resistant strains of M. tuberculosis
1.2) Non-tuberculous mycobacteria (NTM) that are
resistant to anti-NTM drugs e.g. clarithromycin,
amikacin, ciprofloxacin, linezolid, doxycycline
(clinical or environmental strains; from humans or
animals)

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

3) Penicillin-resistant and MDR Streptococcus
pneumoniae (from sputum/nasopharyngeal source,
superficial or invasive infections) as follows:

3.1) Acinetobacter spp. (imipenem-resistant, as well
as MDR strains; clinical or environmental source)
3.2) Aeromonas spp. (or Pseudomonas with plasmidmediated resistance)

OBJECTIVES OF THE PROJECT
1) To perform large-scale parallel sequencing of
multidrug resistant pathogenic bacteria from Malaysia
and other Asia Pacific countries;

2) To identify the origin of multidrug resistance in
the region and to understand the dynamics of the
development of resistance;
3) To create a database for MDR pathogenic bacteria
genomes sequences for the Asia Pacific region;
4) To collaborate with researchers outside the Asia
Pacific region.
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high impact, informative and competitive
advantage on single cell genome NGS
involving micromanipulation of cells and
microfluidic devices. This will provide
individual genome NGS datasets and provide
comparative genomes at the single cell level.
EXPERIMENTAL DETAILS			
DNA extractions will be done on various
multidrug resistant bacteria from clinical
and environmental settings, using robotic
workflow for speedy, standardized and
unbiased nucleic acids extraction. Purified
DNA will be subjected to NGS.

DATA ANALYSIS				
Using bioinformatics software, the NGS data
will be analysed to:

1) Determine the spectrum of mutations
by screening for mutations known to be
associated with resistance to antibiotics (in
all selected isolates)

Signing of MoU between RIKEN, JAPAN and University of Malaya

PROJECTED OUTPUT
Using the Illumina HiSeq and PacBio, the genomic
sequencing and in-depth genomic study output in
UM-HIR will be 140 de novo bacterial genomes in 20
days which is equivalent to 250-300 bacterial genomes
per month or 600 bacterial genomes per year.

OPTION TO EXPAND THE SCOPE OF THE PROJECT:
PHASE 2
This project can be extended to the next phase on
pathogen transcriptome analysis including the use of
RNAseq. RNAseq is one of the newest transcriptome
analyses that investigate the global gene expression at
a particular time which will provide a very precise and
clear picture on genes expression in the cell. RNAseq per
se is an excellent tool for gene expression work, and also
it can be explored for drug testing that is used to study
the effects of drugs on the pathogen genes expression,
and also environmental factors on the pathogen genes
expression such as heat shock, pH shock, chemical or
UV treatments, etc.
Comparative genomes can be done on pathogens of the
same group. This will provide insights into the various
sources and origins of resistance (e.g. transposon,
chromosomal mutation, or even lateral genes transfer).
To illustrate, the Vibrio cholerae strain that caused a
lethal diarrhoeal outbreak recently in Haiti was studied
using the NGS method and its resistance origin was
confirmed.
Single cell genome will be the next niche area in
NGS since >90% of the current scientific literature is
based on population DNA extraction instead of DNA
extraction from single bacterial cells. It is assumed
that all bacterial cells are clonal but this is due to
limitation of instrumentation to study single cells.
The next phase of NGS work will venture into this
niche research area that will help UM-HIR to establish

2) Identify new mutations (by comparing pre- and posttreatment isolates) to provide a genetic basis for new
antibiotic resistance mechanisms
3) Study genetic features associated with rapid
acquisition (emergence) of resistance
4) Correlate strain genotypic features with host/
environmental features (to determine what drives the
development of resistance)

5) Describe the origin of drug resistance and
the circulation of resistant strains (clades) over
geographical regions

DELIVERABLES					
1. Publication of ISI-indexed journals [target: New
England Journal of Medicine (Impact factor or IF:
53.29), Lancet (IF: 38.28), Nature (IF: 36.28), Science
(IF: 31.20), Nature Medicine (IF: 22.46), PLoS Medicine
(IF: 13.05), PLoS Biology (IF: 11.452), PLoS Pathogens
(IF: 9.172), PNAS (IF: 9.681)].
2. The setting up of a bacterial genome database hosted
by UM-HIR with free access for the global scientific
community. Find out more by visiting: http://www.
hir.um.edu.my/

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? Drop us an email at:
projectcollab@scientificmalaysian.com
The Project Collab directory is available at:
http://www.scientificmalaysian.com/project-collab/
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SciMy Interview:
Professor Norita Mohamed
D eputy D ean in R esearch , S chool
U niversiti S ains M alaysia

of

C hemical S ciences ,

A

chem i st b y tra inin g , b u t a n ‘e n g in e e r ’ in p ra c t ic e – s u c h is t h e d e s c rip t io n t h a t
the SciM y team wo u ld like to tag o n P ro f . No rit a Mo h a me d . Wit h a g o o d g r a s p
o f chem i str y fu n d a menta ls, the chem is t in h e r s e t s o u t t o s o lv e p ro b le ms t h a t ha v e
p l a gued tw o secto rs, n a mely the was t e e n v iro n me n t a n d t h e c h e mis t ry e d u c a t io n
s y s tem . In a r ece n t inte rview with th e S c iMy t e a m, P ro f . No rit a e la b o ra t e s o n he r
re s ear ch at r e mo vin g /re cove rin g heav y me t a ls f ro m t h e e n v iro n me n t , a s we ll a s h e r
i n v o l vem ent in imp roving the teach ing o f c h e mis t ry a t t h e s e c o n d a ry a n d t e rt ia r y
l e v e l s. Inter vi ew by Dr. Hooi-Ling L e e a n d Dr. Va l e r i e S o o
Q1. On your research on metal ions removal, what 2005, I have been involved in advocating the
methods have you adopted to separate metals implementation of microscale chemistry experiments
from the waste solutions?
for secondary schools and first year chemistry
We effectively recover metals from metal-bearing
courses. Microscale chemistry is an experimetal
solutions through the use of electrochemistry – this
approach pertaining to using small quantities of
is a basic to electrochemistry concepts you can find
chemical substances. By using miniature labware
in any chemistry textbook. However, the rate of
and significantly reduced amounts of chemicals,
reaction and selectivity of this basic system are too
we reduce chemical usage and waste up to 70%.
low for an industrial-scale application. This is where Furthermore, we can save up to 75% of time spent in
my research comes in. My group has developed an
carrying out experiments. There is also no need for
electrogenerative system based on a spontaneous
a traditional lab setting and exposure to hazardous
reaction. This reaction occurs in an electrochemical
chemicals, fire or explosions is very much reduced.
cell that does
Our microscale
not require
chemistry
external energy
experiments
input. By
based on the
selecting the
Malaysian Form
appropriate
Four chemistry
electrodes and
syllabus are
electrocatalysts
now available
(hence altering
on the UNESCO
the electrode
official
potential), we
website1.
have shown
Thanks to the
that the rate
Knowledge
Prof. Norita (center) and the members of her research group
and selectivity
Transfer
of reactions
Programme
are controllable. So far, we have succeeded in
funded by the Ministry of Higher Education, we
recovering, or removing, heavy metals such as
are implementing this microscale approach in two
gold, copper, lead, cobalt, chromium(VI), nickel and
schools, Maktab Rendah Sains Mara Beseri in Perlis
cadmium from metal-bearing solutions.
and Sekolah Berasrama Penuh Integrasi Gombak in
Kuala Lumpur.
Q2. We know that you have been interested in
enhancing the quality of chemistry education Q3. As a youngster, have you always known that you
for a long time. Can you tell us more about your would become a chemist? Would you mind telling
involvement in this area?
us your journey towards becoming a chemist?
Earlier on, I was involved in developing computerMy taking up of chemistry was inspired by my
aided instructional modules in chemistry. Since
chemistry teacher (Ms. Chan Siew Yee from Tunku
S C I E N T I F I C M A L AY S I A N
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Khurshiah College, Seremban) in Form Four and vast resources and diversity of natural products:
Five. I really enjoyed her chemistry lessons. Also, I these two factors promote interdisciplinary research
had always done well in science and mathematics in collaborations between analytical chemists and
biologists, ecologists or
school and this further
pharmacologists, and also
edged me on to take up
the sciences with a focus
to have engagement with
on chemistry. After my
the local industries by
MCE (Form Five) exams
fulfilling their needs as
well as assisting in their
in 1973, I was offered to
problem solving.
a MARA scholarship to
do a degree in chemistry
in USA. I was enrolled
Q6. It
is
very
at
Northern
Illinois
encouraging to know
University
in
1974.
that
the
Malaysian
After graduating with a
chemistry scene has a
Bachelor in Chemistry
lot to offer. Are there
(summa cum laude) in
any chemistry subfields
1977, I moved to Kansas
in Malaysia that you
State University (KSU)
think need further
to begin my PhD in Chemistry educational activities organised by Prof. Norita development?
Analytical
Chemistry
I think that analytical
involving primary and secondary school students.
in January 1978. I
research requires further
completed my PhD in early 1982, and joined USM development by exploiting the Malaysian business
(Penang) as a faculty member in the same year.
environment and natural resources, in order to obtain
the best return in chemistry-related investments.
Q4. How did you become interested in In addition, our quality control (QC) analyses can
environmental electrochemistry?
be improved by recruiting chemists (especially
It was largely due to the comprehensive structure young grads) with a strong analytical chemistry
of my PhD programme that eventually led me to my background. Quality control in this sense includes
current research area. For my PhD, I was trained as an obtaining robust and reliable results that meet the
atomic spectroscopist (analytical chemistry), while standard requirements in the laboratory practice or
also taking postgraduate-level courses in chemical industrial production.
separation methods, electroanalytical techniques,
electronics and instrument/computer interfacing. Q7. Speaking of recruiting a new generation of
In addition, I had to take courses in physical, organic chemists, what obstacles does a young chemist
and inorganic chemistry. After joining USM, I initially expect to face in our country?
continued to use atomic spectroscopy for direct Chemistry research institutions in Malaysia,
analyses, but eventually took up environmental particularly those gaining the status of a research
electrochemistry as a research
university, have sufficient core
area – a subdiscipline of
research facilities. However,
analytical chemistry that has
there is a lack of support
already piqued my interest
staff to facilitate reseach (e.g.
during my PhD programme.
maintenance and on-site repair
of equipment). Moreover, most
Q5. After being in the
chemicals are more costly due
Malaysian chemistry scene
to them being imported, and
for ~30 years, what do you
delivery by suppliers is slow.
think are the strengths
that Malaysia can offer for
Q8.
Based
on
your
chemistry research?
experiences, what are the
Although this also applies to several countries, I must-have qualities of a chemist?
think we have a significant pool of a new generation My personal opinion is that a chemist should
of inquisitive, talented young and senior academics possess good grasp of chemistry fundamentals, be
with diverse research interests, ranging from natural detail-oriented with sufficient analytical and critical
product extractions to spectrocopy tecnhiques. thinking skills. These attributes would help one
Another unique strength offered by Malaysia is the to question and develop hypothesis, and to test it

“... a chemist should
possess good grasp of
chemistry fundamentals,
be detail-oriented with
sufficient analytical and
critical thinking skills.”
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with the appropriate experimental techniques and
subsequent critical data analysis for a scientifically
sound conclusion. Also, a chemist should be conscious
about safety in the laboratory and proper handling of
chemicals.

Q9. Do you think that the general public
encourages the new generation to be a scientist or
chemist? If not, why is it the case and how do we
resolve this problem?
Some parents nowadays are encouraging their
children to take up courses that looks prestigious such
as medicine, accounting or law which are associated
with high salaries. A lot of time and effort have to
be invested to become a scientist that holds a PhD
degree with many years of reseach experience. This
factor might hinder parents from encouraging their
children to become scientists. Hence, more efforts
are required to explain to the public, especially the
parents, of the career opportunities in science and
engineering, as well as the significant contribution
of scientists in our daily lives. This will aid in getting
them to encourage their children to take up Science
and Technology subjects.

engineering, medicine, agriculture or electronics could
not have been achieved without chemistry. Chemistry
is not just theoretical or academic knowledge but it is
essential for our daily lives. We cannot advance as a
nation with a community who has a weak background
in chemistry.

Q11. Lastly, what is your advice for future,
potential chemists or those interested in pursuing
a scientific career in the academia?
There is a great potential for aspiring chemists wanting
to pursue an academic career to succeed, especially
so with the funding available for research these days.
The rules of the game are indeed very different for
academia nowadays compared to those days in the
80s. During my time in 1980s, research fundings were
scarce. Very often, new lecturers started their career
with minimal funding. Currently, new lecturers are
provided grants from the university once they take up
the position. This provides good motivation for these
new lecturers to immediately start their reseach. If
one wishes to become a scientist or pursue a career
in academia, I think the best advice is to have a strong
passion for your work. Have patience, passion and
perseverance – simply put, “3Ps” – these are essential
In the long term, one way to promote chemistry qualities to become a successful scientist.
among the students is through education. I think we
need to enhance the quality of chemistry education in
schools and universities in order to produce chemists
with a sound fundamental knowledge of chemistry
and other relevant scientific disciplines including
mathematics, physics, biology, geology and others.
Aspiring chemists cannot be just mere rote learners;
instead, they should acquire good analytical and
critical thinking skills in order to meet the challenges
of the ever expanding frontiers of chemistry. Inquirybased learning should be gradually introduced in
our education to instill a thinking habit among our
students during their early childhood. Besides, the
chemistry syllabus can be made more interesting
with examples relating to our daily lives. These steps
can encourage students to take up science subjects
Prof. Norita with Dr. Lee after the interview.
particularly chemistry when they continue with their
tertiary education.
REFERENCE:
http://portal.unesco.org/science/en/ev.php-URL_
Q10. Besides education, what are the suitable [1]
ID=7708&URL_DO=DO_TOPIC&URL_SECTION=201.html
methods to promote chemistry among the general
public, and to acknowledge the contributions
For more information about Prof. Norita, please visit the
made by chemistry?
following link:
High-profile ceremonies to celebrate achievements in http://chem.usm.my/index.php/our-staff/academic/
Chemistry in our mainstream media. We could also a n a l y t i c a l - c h e m i s t r y / 8 2 - a c a d e m i c / a n a l y t i c a l have an annual chemistry week or month celebrating chemistry/75-prof-norita-mohamed
chemistry achievements and related events for
the public understanding of chemistry. It must be
made clear that numerous advances in the fields of
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SciMy Interview:
Professor Meharvan Singh

P rofessor and C hair of the D epartment of P harmacology
& N euroscience , UNT H ealth S cience C enter , T exas ,
and the I nterim D irector for the I nstitute for A ging &
A lzheimer ’ s D isease R esearch .

P

rofessor Meharvan Singh – fondly known as “Sonny”
– is a Texas-based neuroscientist with family roots
in Kuala Lumpur. He studies how hormones (such as
estrogen, progesterone and testosterone) affect brain
functions, and how these hormones, or the lack of them,
influence brain aging as well as the vulnerability of the
brain to neurodegenerative conditions (e.g. Alzheimer’s
disease) and certain brain cancers (e.g. glioblastoma).
After being invited to serve the SciMy Advisory Board,
Sonny recently shared his thoughts on science (and
life!) in our inaugural live web interview session on
March 2, 2013. Interview by Dr. Valerie Soo.

Q1. How did you become a neuroscientist?
I have lots of people who inspired me, and lots of circumstances
that have contributed to my professional direction. I had the
benefit of having parents who valued education – my father
was an academician at Universiti Putra Malaysia (UPM) for
many years, although in a very different field. Throughout
my primary and secondary education, I was always drawn
to biological sciences, more so than other subjects. When I
was in college (University of Florida), I found myself taking more courses, and that reaffirmed my
interest in the sciences.

Probably what really sort of pushed me into the direction of neuroscience was when I learned
about a particular program called Pharmacodynamics (that combined both pharmacology and
neuroscience) at the University of Florida. The faculty were doing work related to brain aging
and potentially neurodegenerative disease, and I got hooked. While in graduate school, I had the
opportunity to explore the neurosciences more, and to this day, remains my principle area of study.
In particular, I developed what is now a long-standing interest in understanding how the brain ages
and the factors that render individuals at greater risk for
neurodegenerative disorders like Alzheimer’s disease.
The field fascinates me, and it continues to fascinate me.
Q2. What are the challenges you’ve faced as a
Malaysian scientist working abroad?
I can honestly say that I’ve been fortunate to not really
experience very much of that at all. However, there
are some practical things that I think as a person from
Malaysia may experience – some of it is very personal,
because you find yourself separated from your family
and their support. You’re literally halfway around the
world from your family and sometimes that can be a
source of stress, I suppose. The other practical element

“As a community, and
maybe as a nation,
what we can learn
from the US is the
need for a critical level
of investment into the
sciences”
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is related to visas, and what you are and aren’t
eligible to apply for as an international student
or an international fellow – those things are the
challenges but they are not unique to being a
Malaysian, necessarily. And I must admit, when
I was going through college and graduate school,
this was all well before the so-called 9/11, and
the issues weren’t nearly as complex as they
are today. I have been fortunate, I guess, I’ve
benefited from what I think the US is very good
at, i.e., rewarding hard work and the meritbased system.

science can capitalise on these virtual meetings
to foster collaborations. I think collaborations
will be a tremendous asset in one’s research.

I think Project Collab is an excellent initiative,
particularly since technology has helped us be
in contact a lot easier than it used to. You start
out exploring areas of mutual interests through
Project Collab. People go, “Hey, you know, these
folks have the expertise, and maybe I can tap
into their knowledge, resources and so on”.

I would, however, say that the momentum
Q3. Since you have been in the US for almost
must continue. One of the ways I think you
33 years, what are the aspects that you think
can continue (with Project Collab) and yield
the Malaysian scientific arena could learn
a lot of positive effects from it is to have
from those in the US?
more sponsored international meetings that
As a community, and maybe as a nation, what we
give both scientists abroad and Malaysia the
can learn from the US is the need for a critical
opportunity to come face-to-face, and initiate
level of investment into the sciences. The US,
an international project. After all, a lot of the
I believe, is still number one
health issues that scientists
“... a lot of the health abroad are trying to tackle
in the total dollars invested in
research. It’s quite significant
in biomedical science are
issues that scientists the same issues that we have
– the budget is over 450
billion dollars in total and
to deal with in Malaysia.
abroad are trying to
that represents close to
3% of the country’s GDP.
Q5. What career path
tackle in biomedical would you choose if you
Countries like Malaysia are
in upswing because they are
weren’t a scientist?
recognising the importance science are the same If I had the opportunity
of being a player in the global
to do this over, I would
scientific community, and it’s issues that we have to certainly consider clinical
ramping up. I can sit here
medicine, and being a
and very nonchalantly tell deal with in Malaysia” physician – which quite
you that we need to increase
frankly, I did, many years
investment, but I know it’s a very complex issue.
ago but eventually I found myself gravitating
more towards biomedical research. I also
People in power have to juggle lots of different
see myself being a teacher – whether it’s at
priorities, but I think investment into the
the high-school level or college level, I enjoy
sciences is something that we can certainly learn
teaching and I continue to enjoy teaching.
from what the US has done, and how that has
translated into good discoveries and support
I see teaching particularly rewarding when you
for the scientific community.
see the proverbial light bulb going off in the
student after you’ve helped them understand a
Q4. Scientific Malaysian has been working
concept, philosophy etc. Or you know, I would
extensively on Project Collab, a platform
also consider being a professional golfer, maybe
to foster research collaborations between
that would be nice!
scientists in Malaysia and abroad. What do
you think about this project?
Q6. How do you manage your work-life
In a couple of times that I had the chance to
balance?
talk to Malaysians about science in Malaysia,
It is tough, and I think we have to be always
I applaud the increased spirit and drive to
conscious of the need to establish a good workpromote collaboration. The world has gotten
life balance. One of the things I tell my graduate
smaller and virtual tools like Google Hangout
students is to actually consider the work-life
allow scientists to meet up and collaborate
balance as they consider their career trajectory.
easily – they simply don’t have to be face-toI am a believer in the phrase, “I want science to
face with one another. Before the invention of
be a very important part of my life, but I don’t
virtual tools, unless you were face-to-face, it was
want it to BE my life”. So, make a conscious
really difficult to communicate ideas. Malaysian
effort to maintain a good work-life balance.
S C I E N T I F I C M A L AY S I A N
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Prof. Meharvan
(center) and the
members of his
research group.

For example, at the dinner table, maybe it’s not really a good idea to check your email. We have to
create some boundaries between work and home, and purposely carve out time doing things that
we love – whether it’s a hobby or spending time with family – any of these things can be meaningful
to achieve a work-life balance.

Q7. What are your advices to aspiring scientists?
Go into the field with the highest level of commitment and seriousness. I would also encourage them
to self-motivate and recognise how one’s contributions fit into the broader picture, for example, how
the research one conducts in the lab may enhance the health of the global community. Whether you’re
on the front line (as a physician, a nurse, etc.), or behind the scenes (doing some very innovative
research), always be passionate about what you do.
It’s important for us scientists to be able to communicate to the community who don’t understand
research why what we do is important. And we shouldn’t forget that it is truly our privilege, not our
prerogative to do research in a particular area. In these days, this privilege is endowed by people’s
perception of a need to do research in that area. So, be engaged with the people we intend to help
or serve, always be professional and be a hard worker.
For more information about Prof. Meharvan Singh, please visit the following links:
http://www.scientificmalaysian.com/prof-meharvan-singh/
https://profile.hsc.unt.edu/profilesystem/viewprofile.php?pid=10050183&onlyview=1
VIDEO OF INTERVIEW

The interview video can be viewed at: http://youtu.be/Y9lsDpgsdKI

LIVE INTERVIEW
SciMy Live Interview features inspiring Malaysian scientists across the globe. It provides an
opportunity for all to engage and ask questions via our live Q&A session. Stay updated on our next
live interview by registering as a member of SciMy at: www.scientificmalaysian.com/registration
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Behind the Scenes at CERN:
An Account From ATLAS
by Khoo Teng Jian

D

espite the massive media coverage
of the Higgs boson discovery on
4 July 2012, it is probably fair to say
that the process of “discovering” a
new particle remains a mystery to
most. As one of the 5000 physicists
nominally involved in the result from
the ATLAS1 and CMS2 experiments, I
hope to offer some insight into the
background behind the boson buzz
– a look at the lives of experimental
high energy physicists.

Two activities occupy the bulk of our
time: coding and communicating.
Interpreting detector data requires
many layers of analysis software
that successively refine the “picture”
taken of each collision event; writing,
improving and debugging this
software is the main activity of most
ATLAS members. We also spend a
significant amount of time reporting
results to and seeking advice from one
another, via e-mail, Skype, “kopitiam- On 4 July, 2012, the ATLAS experiment presented a preview of its
style”, or in the ubiquitous meetings updated results on the search for the Higgs Boson. Photo: CERN©
that are scheduled all day and every
day. This description may sound more reminiscent of evolving conditions (the experiments will run for
an IT company than of a physics lab, but a great deal of decades), so there’s no end to the adjustments that
physics is embedded in all these
need to be made.
activities.
While much maligned for taking
Little needs to be said about the
us away from “productive
experience of writing analysis
work” (i.e., coding), meetings
code, but the motivations
can be a much more lively affair.
for the large and sustained
Just as in any collaboration,
effort are worth discussing.
the exchange of information
Experimental particle physics
and ideas is critical; we simply
is the industrially automated
have to manage it on a larger
equivalent of first year
scale. Those responsible
university physics. Special
for monitoring detector
relativistic mechanics allows
components need to report
us to combine the trajectories
any problems that might affect
of “final state” particles
the reconstruction of physics
observed in the detector into
objects (electrons, muons,
their “parent” precursors –
photons). The reconstruction
something like tracing all the
experts then devise recipes
twinkly bits in an exploded firework to figure out how to correct for these, in addition to calibrating
much gunpowder was in the firework to begin with measurements of particle energies, momenta etc.
– an operation that must be repeated on trillions of These recipes are finally passed on to the physics
events. It’s also necessary to describe and correct for analysis groups, which carry out the searches and
defects in the detector, equipment failures and other parameter measurements that are our main focus.

“... many presentations
are made by freshfaced PhD students,
and anyone who
wishes to may
comment, establishing
a very democratic
environment”
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from the circulating beams.
Shift teams of a dozen
physicists spend eight hour
stints in the control room
to ensure that the delicate
detector components do
not risk damage as the
beams are powered up
and manoeuvred into
collisions. A stray beam
could bore a hole through
equipment worth tens
of thousands of Euros.
While we have no direct
control over the beams,
we do ensure that fragile
detector components
remain switched off until
conditions are safe, and
continue to monitor
them for errors and
malfunctions.

As the LHC approaches
its first long shutdown,
the race for results to present at the 2013 winter
conferences is on its final lap. Though the machine will
take a two-year break for repairs and upgrades, for the
physicists there will be no rest, as data sit unanalysed,
and preparations must be made for the 2015 restart.
But that’s a story for another day!

CMS detector that was opened during installation. Photo: CERN©
How precisely does a meeting at CERN proceed?
Speakers present a great many slides and plots, while
audience members all over the globe tap away on
laptops (perhaps writing their own presentations).
New results are announced, their consequences are
discussed, and suggestions may be made for solutions
to problems or cross-checks
of unexpected occurrences.
While the senior members
of the collaboration often do
the bulk of the talking, many
presentations are made by
fresh-faced PhD students, and
anyone who wishes to may
comment, establishing a very
democratic environment.

29

“During datataking, the LHC and
experiments run 24/7,
squeezing every last
drop of data from the
circulating beams”

Particularly important are the
approval meetings for new
results to be published. All members of the experiment
are sworn to secrecy – collaboration information is
private unless explicitly approved for release. This is
less a matter of protecting trade secrets or retaining
juicy information, and more to prevent misuse of
information by outsiders who may not know how to
interpret it correctly. Authors of a conference note or
article must convince the collaboration that they have
produced a solid physics result without bias or error,
which can be an arduous process, taking weeks if not
months. Once more, comment is open to the whole
collaboration, and all concerns must be addressed
before publication.
A final, though less regular, activity is taking shifts to
operate the detector. During data-taking, the LHC and
experiments run 24/7, squeezing every last drop of data

ABOUT THE AUTHOR
Khoo Teng Jian is KL-born,
Penang-bred, and an Old Free.
A graduate of Williams College,
Massachusetts, he has just
completed his PhD thesis in
experimental particle physics
at the University of Cambridge.
As a member of the ATLAS
collaboration, he searches for
supersymmetric particles and
investigates reconstruction techniques involving
invisible objects. In October, he will take up a Junior
Research Fellowship at Jesus College, Cambridge.
He can be contacted at tee.j.khoo@gmail.com. Find
out more about Teng Jian by visiting his Scientific
Malaysian profile at http://www.scientificmalaysian.
com/members/Khoo.Jian/
FOOTNOTES

[1] ATLAS, standing for A Toroidal LHC Apparatus, is the
biggest particle detector experiments of the Large Hadron
Collider.
[2] CMS, standing for Compact Muon Solenoid, is one of the
seven particle detector experiments of the Large Hadron
Collider, and the heaviest one.
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My PhD Journey in the
Land of Leprechauns
by Dr. Hooi-Ling Lee

I

reland or Èire is surrounded to the north and west by the
Atlantic Ocean and to the northeast by the North Channel. The
Irish Sea links to the Atlantic Ocean through St George’s Channel
to the east and the Celtic Sea to the southwest. The country is
famous for its landscape which consists of rugged cliffs, hills
and mountains. Rainfall is quite prevalent throughout the year
although it is less during summers than winters. Irish people are
warm and friendly. Republic of Ireland is also well-known for the
Celtic cultures and Irish folklore that include stories of angels,
fairies and leprechauns†. Here is a narration of my journey as a
PhD researcher in the Land of Leprechauns.

In October 2008, I received great news which was a turning
point in my life. I had been accepted by my PhD supervisor to
do my graduate study with a full scholarship under his recent
Science Foundation Ireland (SFI)1 grant. The PhD study would
be conducted in Dublin City University (DCU, Ollscoil Chathair
Bhaile Átha Cliath)2, Dublin. I had always harboured a dream to
further my study abroad after having accomplished my Master
in Science and undergraduate study in a local university. The
dream became more intense after my research attachment in
Nancy, France for four months in 2007.

I have always been an interdisciplinary researcher. I am an applied
chemistry graduate but I did my Master in Science by research in
the Technological Pharmaceutical field. After that, I worked as
Leprechauns as souvenirs in a gift shop in
a researcher for almost four years specialising in nanomaterial
Dublin, Ireland. Photo: Heneker/Flickr
synthesis before embarking on my PhD journey. This time, I was
accepted as a PhD candidate in the School of Physical Sciences,
which was not really my original plan, especially since the word Physics scares me. What’s more, the research
would focus more on fundamental investigation than on application.
The fact that I would be doing a totally new research in a foreign country for at least three years gave me mixed
feelings. I felt excited because I would be living in a foreign country for some time and I would get to travel
extensively in Europe. The feeling of uncertainty also gradually crept in, as I was not sure whether I could handle
this study responsibility effectively given that I was not a
physicist but a chemist. Eventually, after thinking it over,
I accepted the offer. As of today as I write this article,
it has been exactly four years since the day I landed in
Dublin Airport.
It was near the Christmas season. My supervisor picked
me up at the airport and helped me to register my PhD
candidature officially on the same day I arrived in
Dublin. I also had my first Christmas dinner with my
lab colleagues and some other colleagues from the other
Surface Science group in DCU on the same night. After
the long haul flight, I felt jetlagged. I had a very good
sleep in the Bed and Breakfast (B&B) hotel for the next
S C I E N T I F I C M A L AY S I A N
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three nights before settling down at the university
postgraduate residence that would become my home
for the next three and a half years.

During the first three months, I had to apply for the
GINB registration card3. This is a ‘residence card’ that
allows a non-EU citizen to stay in Ireland for a year.
This card has to be renewed every year with a fee and
the applicants have to show that they have sufficient
income to stay in Ireland. In this case, my supervisor
provided me with a support letter that indicated the
amount of stipend that I would receive per annum
and also my status as a postgraduate student. Being
Malaysians, we are very fortunate that we do not
require a visa while studying in Ireland. However, as
non-EU residents, we have to purchase medical or
hospitalisation insurance during our stay in Ireland.
Seeking medical care will cost a person about €50-60
(RM200-240). This fee does not include medications
which we have to purchase at the pharmacy with
doctor’s prescriptions.
During my first year, I struggled to understand the
real physics of my research. Coming from an applied
background, I was adjusting myself to become a
fundamental researcher. At the same time, I had a
conflict of identity. Was I a chemist or a physicist? I
settled down as a ‘chemist cum physicist’ during my
course as a PhD student there. Due to my background,
it took me a year to slowly learn how to handle the
ultra-high vacuum chamber (UHV) that is equipped
with X-ray photoelectron spectroscopy (XPS), scanning
tunnelling microscopy (STM) and low energy electron
diffraction (LEED) technique. Being a petite gal, I had
problems transferring the samples in the UHV chamber.
Given that I am vertically challenged, my height required
me to climb up the chamber and also to use a stool or
a chair in order to do so. The UHV chamber is made of
stainless steel and it looks very gigantic. But the actual

“The transfer report is
essential to give a PhD
student a direction of his/
her work”

fact is this chamber is very vulnerable because we have
to maintain the chamber pressure within 10-10 mbar.
Whenever there was a sudden power cut during night
time due to the weather, we would be very anxious
on whether the pressure was recoverable or would
we need another bake to recover the pressure? Such
scenarios made us very hands-on because we had
maintained the chamber and instruments ourselves.
The spare parts are very expensive and hence, the
maintenance cost is high too.

River Liffey and Ha’penny Bridge, Dublin
In my first year, I had a chance to go to the Institute
for Storage Rings Facilities (ISA)4 in Aarhus University,
Denmark. That was my first beamtime. That one year
had just passed in a blink without much to show of my
own project!
In my second year, I was able to work better on my
research work. I had another trip to ISA, Aarhus. With
the results acquired, I got to attend my first international
conference in Groningen, The Netherlands. From
that conference, I met my future collaborators from
IM2NP5, Marseille, France. Together, we applied for
and successfully acquired an Ulysses Travelling Grant1
for our collaboration. During the same year, I had a
new opportunity to visit MAX Lab6, University of Lund,
Sweden to run synchrotron work there. With the results
obtained in my second year, I passed my transfer
report. The transfer report is essential to give a PhD
student a direction of his/her work. One has to submit
a mini thesis which consists of the current results
with the plan for future work. After the submission,
the candidate is required to give an oral presentation
in front of a selected internal examiner. An interview
to test our basic knowledge in the project would be
carried out by an internal examiner. Personally, I find
this approach prepared me to face questions that
would arise during my viva later on. Moreover, I had
started to write one third of my final thesis from the
mini thesis that I had written for the transfer report.
When I was in my third year, life became extremely
hectic. A resolution was made to finish my
experimental work by end of the year. I travelled
to IM2NP5, Marseille, France for a month for a
collaborative work which employed ultraviolet
photoelectron spectroscopy (UPS). To my delight, I
was very productive there. We were thinking that it
would be useful to have density functional theory
(DFT) calculations for the UPS results that we had
just obtained. Irish luck was on our side. I attended
the same conference that I did in 2010 in Wrocław,
ISSUE 5 / 2013
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Poland and this time, we met a chemist cum theorist from
CIRIMAT7, Toulouse, France who was interested to collaborate
with us on this project. As of the time of writing, the calculations
are still on-going and the early results appear to be promising.
At the end of 2011, I managed to complete my experimental
work.

My life in the beginning of 2012 revolved around writing up my
thesis, during days and nights. I made sure I always had enough
sleep and exercise. I was very fortunate to have a postdoctoral
research associate who helped me tremendously to proofread
my thesis chapters, gave me constructive feedbacks, and spent
time on fruitful discussions with me. After four months of
intense writing together with to and fro corrections between
my supervisor and me, I finally submitted my thesis in early
April. In late May, I successfully defended my thesis. It was
a huge relief when the external examiner congratulated me
for passing my viva. To be frank, I enjoyed my viva very much
because we had very good discussions throughout the session.

Looking back now, life has been very kind to me. I had one of
the most understanding and patient supervisor. Without him, I
do not think I will ever come to this stage. Throughout my stay
abroad, I have matured in my thinking and expanded my social
UHV chamber in Dublin City University
as well as my professional networks. Most important of all, I
learned to appreciate the importance of fundamental research.
In addition, I DID travel extensively during my stay in Europe. Well, what’s more to ask for?

Slán go foil, Èire. Tá súil agam go fheicim tú arís lá amháin (Goodbye for now, Ireland. I hope I see you again
one day).
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FOOTNOTE
[†]
Leprechaun: a mischievous elf of Irish folklore usually
believed to reveal the hiding place of treasure if caught.
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The American Postdoc
Experience

33

by Dr. Sylvia Yip
In the previous issue of SciMy Magazine, Sylvia shared her experiences in
exploring alternative careers whilst working as a postdoctoral researcher.
In this article, she delves into her genuine opinions on postdoctoral training in the US.
oon enough, I was to find the working
Sdaunting.
life to be very overwhelming and
Now as a working person,

I could no longer expect the level of
support students enjoyed. I felt as
though I was thrown into the sea, yet
need to understand immediately how
social security number1, credit score2,
medical insurance, driver’s license,
taxes, visa conditions, employee
benefits work – matters that rarely
ever cross a student’s mind.

The most challenging part of being a US
postdoc, in my view, is to understand
quickly how the grad school3 system
and academia work in this country,
what a postdoc traditionally meant
and what it means now. A US graduate
student typically spends 5-7 years
to earn a PhD degree, which is quite
significantly longer than the period
it takes for Asian, Australian, UK and
European PhD candidates to complete
Atlanta skyline at night. Photo: Terence S. Jones/Flickr
their program. Unless one is in
Switzerland or Australia, postdocs are
paid poorly. The compensation is low that it’s almost a stipend. According to the National Institutes
of Health (NIH) standard, the minimum stipend of an entry level postdoc in 2012 is US$39,2641.
To avoid the ‘forever postdoc’ syndrome, many US institutions like Emory have limited postdoctoral
training to no more than five years. Five years is a long time, but keep in mind that funding situations
are so fragile that it’s not uncommon at all for a principal
investigator4 (PI) to ask a postdoc to find another job within “The most challenging
three months. For that to happen to an international postdoc,
part of being a US
the odds are all against him or her.
Firstly, the postdoc has been admitted into US as a researcher
so finding any non-research job is likely to violate the visa
conditions. Secondly, being on a visa, the postdoc’s eligibility
for grant applications is extremely limited. Thirdly, postdocs
have highly specialised but not necessarily transferable
skills – a postdoc specialising in evolutionary biology might
not be favoured in a cancer research lab.

postdoc, in my view, is to
understand quickly how
the grad school system
and academia work...”
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The mission of a postdoctoral
training, traditionally, is to prepare
a junior scientist for academia and
independent research i.e. to have
his or her own lab and funding
in the future. However, not every
PhD holder is interested in
conducting independent research.
Some are interested in academic
research (under a PI), industrial
research or numerous other nonresearch career paths that put
a science PhD to good use e.g.
scientific writing, science policy,
consultancy, intellectual property,
technology transfer or other
relevant sectors. Postdocs and
PhD holders have many career
path options, especially in the
Research in the laboratory. Photo: meneertuur/Flickr
US, yet all postdoctoral training
tell them is to ‘publish or perish’5.
From an economic point of view, it doesn’t make
individual by the Social Security Administration,
sense that every PhD holder or postdoc should an independent agency of the United States
strive for a tenure-track6 assistant professorship: government. Its primary purpose is to track
there is a clear lopsided supply/demand imbalance
individuals for Social Security purposes.
that attributes to the ‘forever postdoc’ syndrome.
Postdoctoral researchers, apart from facing funding
issues, sometimes end up having to do several
trainings in different labs. Unlike professions
like law and accountancy where prior experience
matters and contributes to the career path, postdocs
might not continue with their unfinished research
from the previous lab(s).
As I pen this article for Scientific Malaysian, I am
hopefully months away from a new job and a
new career – intellectual property. I am currently
heavily involved in non-profit organisations that
aim to bridge the gap between
academia and industry and
to seek positive changes for
postdocs, PhD holders and
grad students in US – I hope to
share these experiences in an
upcoming article for the next
issue of Scientific Malaysian
magazine.
REFERENCE

[1] http://grants.nih.gov/
grants/guide/notice-files/NOTOD-12-033.html

FOOTNOTES

[3] The grad school: In the US, a school that awards
advanced academic degrees i.e. Master’s degrees
and PhD degrees with the general requirement
that students must have earned a previous
undergraduate degree.
[4] Principal investigator: The lead scientist or
engineer for a particular
well-defined science (or
other research) project,
such as a laboratory study
or clinical trial. It is often
used as a synonym for
“head of the laboratory” or
“research group leader”.

“Postdocs and PhD
holders have many
career path options,
especially in the US,
yet all postdoctoral
training tell them is to
‘publish or perish’...”

[1] Social security number: A
nine-digit number issued to U.S. citizens, permanent
residents, and temporary (working) residents under
section 205(c)(2) of the Social Security Act, codified
as 42 U.S.C. § 405(c)(2) . The number is issued to an
S C I E N T I F I C M A L AY S I A N

[2] Credit score: A numerical expression based on
a statistical analysis of a person’s credit files, to
represent the creditworthiness of that person. A
credit score is primarily based on credit report
information typically sourced from credit bureaus.

[5] ‘Publish or perish’: A
phrase coined to describe
the pressure in academia
to rapidly and continuously
publish academic work to
sustain or enhance one’s
career.

[6] Tenure-track: Refers to life tenure in a job and
specifically to a senior academic’s contractual
right not to have his or her position terminated
without just cause.
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SYLVIA’S OPINIONS TO YOUNG MALAYSIAN SCIENTISTS WHO ARE
PLANNING TO UNDERTAKE POSTDOCTORAL TRAINING
i) Identify what you are looking for in a postdoctoral training e.g. acquiring
more research techniques, developing hypotheses, developing research
independence/teamwork.
ii) Identify what you are looking for at the end of the postdoctoral training
e.g. tenure track position, industrial research, other non-academic, and nonresearch career paths.
iii) Conducting research and developing a career concurrently is not easy.
Thus, manage your time wisely.
iv) See things as a big picture, envision and do not lose perspective.
v) Try not to just spend your time doing experiments at the bench.
Be productive – publish, present posters, give seminars, attend conferences,
pursue an internship, conduct informational interviews, volunteer.
vi) Get to know people and be known – expand your network physically
and electronically. Never be isolated.
viii) Stay away from negative people – they are enervating.
vii) Steve Jobs’s quote: Your time is limited, so don’t waste it living someone
else’s life. Don’t be trapped by dogma – which is living with the results of other
people’s thinking. Don’t let the noise of other’s opinions drown out your own
inner voice. And most important, have the courage to follow your heart and
intuition. They somehow already know what you truly want to become.

ABOUT THE AUTHOR
Sylvia Hsu-Chen Yip was born in Ipoh, Malaysia. She holds a
BSc (Biochemistry) from Universiti Kebangsaan Malaysia and a
PhD (Chemistry) from Australian National University. At Emory
University, Atlanta, she continued her postdoctoral research while
simultaneously pursuing an internship at the university’s technology
transfer office. Sylvia now resides in Washington DC where she
works as a patent agent in a boutique intellectual property law firm,
representing clients to obtain patents in biotech/pharma/chemical
technological arenas. Outside her profession, Sylvia serves in the
national committee of Women in Bio (WIB), a non-profit organisation
for women in life sciences. Sylvia can be reached at sylviahc.yip@
gmail.com. Find out more by visiting her Scientific Malaysian profile
at http://www.scientificmalaysian.com/members/chopin1810sy/
SUBMISSION OF A POSTGRADUATE OR POSTDOCTORAL EXPERIENCE ARTICLE
Would you like to share your experiences as a postgraduate student or as a postdoctoral
researcher? Your article could serve as an inspiration for several others, particularly
younger generation of scientists. For submission or further enquiries, email us at:
magazine@scientificmalaysian.com
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THE THREAT OF LARGE
IMPACTS
by Gabriel Chong

O

n February 15, 2013, a 17 meter-long meteor
exploded in the air above Chelyabinsk, Russia,
releasing energy equivalent to the detonation
of approximately 30 Hiroshima bombs, and
injured over a thousand people. According to
NASA, it was the largest meteor impact in about
100 years. The following day, the asteroid DA14,
measuring three times as large, zipped past the
earth at a hair’s breadth of 17,100 miles. Had it
collided with the Earth, it would have no doubt
triggered an even more cataclysmic aftermath.
The unexpectedness of the Russian meteor and
the temporal proximity of both events have
captured the imagination of the public regarding
apocalyptic large impacts. But just how often do
large impacts occur and how greatly do they pose
as existential threats to life on earth?

Large impacts, as it turns out, are actually
very common in the Earth’s history. A useful
comparative phenomenon would be earthquakes.
Large impacts, like earthquakes, are not singular,
discrete events that only occur periodically. In
fact, thousands of space rocks land on earth
every day, though they are usually so tiny that
their impact is negligible, just as thousands
of tremors occur on a daily basis, though they
are mostly so mild as to escape our perception.
Large impacts occur because the earth does not
orbit in a clear vacuum, but through a swarm
of debris, asteroids, comets, meteoroids, and all Perseids meteor shower in 2012 at Snowy Range,
Wyoming, US. Photo: David Kingham/Flickr
kinds of hazardous near-earth objects (NEOs) remnants of the formation of the solar system,
just as earthquakes occur because our planet is not static, but tectonically active and heated by
natural convection.

The relation between the magnitude and frequency of both large impacts and earthquakes is
logarithmic. In other words, the frequency of an event decreases exponentially with regards to
increase in magnitude. For example, it is estimated that earthquakes with a magnitude of 2.9 or
lower on the Richter scale take place more than a million
“... asteroids measuring times annually, whereas catastrophic earthquakes such
as the one that triggered the 2011 Japanese tsunami
less than one meter in (measuring 8.0 or greater on the Richter scale) occur
only about once a year. Likewise, asteroids measuring
diameter collide with less than one meter in diameter collide with the Earth
on an hourly basis (the majority of which take place
the Earth on an hourly in remote areas or the oceans that cover 70% of the
earth’s surface). Meanwhile, very large impacts (objects
basis”
measuring 1 km in diameter or more), such as the
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Chicxulub asteroid
that wiped out the
dinosaurs during the
Cretaceous period occur only once every
few hundred millions
of years.

Curiously, as much as
large impacts pose an
existential threat to
us, they might have
been also crucial in
shaping the Earth’s
habitability. In fact, our
very own moon was
likely the product of a
large impact. Although
various theories
abound regarding the
origin of the moon,
Crater caused by meteorite impact. Photo: LuisJouJR/Flickr
the most probable
hypothesis was that a Mars-sized planetesimal
that any impending large NEO hurling towards
collided with the young earth as early as within its
the Earth will likely have been predicted at
first 100 million years. It was then gravitationally
least months prior to the impact and we will
captured by the Earth and has remained as our only
have much warning in advance. However,
satellite ever since. The large impact hypothesis
three caveats abound regarding the threat of
has been corroborated by various features of the
impact events. Firstly, we have not yet devised
Moon (that it lacks an iron core characteristic of
an efficient or economically sound method
the rocky planets, that it shares a similar density
of deflecting a potentially devastating large
and isotopic content with the Earth’s mantle, etc.)
impact. Secondly, while extremely large NEOs
and thus, conforms to existing theories of planet
are reasonably easy to detect, there are many
formation.
small ones which fall within
“... as much as large the ‘blind spot’ of asteroid
Without the Moon, life on the
detection – asteroids that are
impacts pose an
Earth may not have existed at
small enough to escape our
all, or may have evolved very
radar, yet massive enough to
differently. The gravitational pull existential threat to us, potentially result in moderate
of the Moon creates the tides,
destruction (such as the recent
which distribute heat across the they might have been
Chelyabinsk meteor). In the
globe and deposit chemicals from
short run (from a human
the continents into the oceans. also crucial in shaping perspective), these moderateThe resulting mineral richness
sized impacts are likely to
of the oceans may have been the Earth’s habitability” cause more aggregate damage
crucial for the emergence of the
than extremely large impacts.
first complex organic compounds. Additionally,
Last but not least, extremely large impacts are
tidal heating contributes to the Earth’s average
a type of ‘black swan’ event – events that are
global temperature being higher than it would
potentially extremely catastrophic, but their
have been otherwise. Furthermore, the same
high improbability renders it almost impossible
gravitational pull has also significantly reduced the
to predict their next occurrence.
rotation speed of the earth since the early epochs
of its formation, as well as kept it tilting within a
ABOUT THE AUTHOR
small range of angles, both of which were vital to
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stabilizing the earth’s magnetic field and giving it
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a more even, temperate climate necessary for the
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development of complex life.
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At present, the threat of an extremely large impact
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is unlikely to arrive as a surprise. The state of
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Book Review: “Mapping Mars ” (2002)
by Oliver Morton; “Mars Trilogy ”
(1993-1996) by Kim Stanley Robinson
by Shi-Hsia Hwa

A

s I write this, a rover bigger than a Kancil is puttering around Gale
Crater on Mars. The presence of a large, charismatic robot able to send
back high-resolution photos has sparked a minor revival of interest in Mars.
However, not many of us know what happens with the data that is sent
back: non-specialists are generally happy to glance a few cool pictures. In
Mapping Mars, Oliver Morton tells the story of what happens with these
reams of data sent back by the few dozen missions to Mars over the past
half-century, from the low-resolution Mariner images until Mars Global
Surveyor of the early 2000s (when this book was published). This contains
two parallel histories: the history of humanity’s knowledge of the Red
Planet, and models of how Mars’s own history could have created what
we see today.

Mars occupies a unique place in human imagination, and as our closest
neighbour we have far more detailed images and knowledge of it than any
other. However, mapping another planet is not a simple matter of taking
photos and recording coordinates. Creating maps is a complex process of
interpreting the raw data and placing it in context. Mapping also unveils
the story of the planet, showing the age of a surface from how many times
it has been bombarded over the millennia, and strange highlands and valleys where its crust may have
rotated en masse. This book does a wonderful job weaving together the stories of many individual efforts
from engineers, astronomers, geologists, physicists, cartographers and artists into that of a tremendous
interdisciplinary accomplishment.
Morton describes the people mapping Mars with humour and sympathy, making individuals stand out from
a huge cast of characters. The reason for artists among the USGS (US Geological Survey) astrogeography staff
is that a plethora of low-resolution, monochrome images taken from various angles and in variable lighting
cannot be readily composited into a coherent image, especially not with the lower graphics processing power
of the early days of Mars fly-bys. Thus the first maps of Mars were made by airbrush, by artists whose job
was not mere copying but interpretation of blobs into features.
Over the past decade, more precise data have been obtained
from the laser altimeter onboard the Mars Global Surveyor, but
the old manual map still compares favourably. These two, in
addition to other beautiful maps and photographs, are shown
in colour plates, along with some of the paintings mentioned
below.

“Mars occupies a
unique place in human
imagination, and as our
closest neighbour we
have far more detailed
images and knowledge
of it than any other”

Even though Mars as a whole is smaller than Earth, its
geological features are the opposite to an extent that is difficult
to grasp, bigger than any terrestrial analogues. Morton’s
imaginative descriptions turn to other scale bars to convey
this - for instance, Olympus Mons (one of the tallest mountains
of the Solar System) is so large that a flight across California
could fit through it. To us Terrans, Mars is both ancient and
raw. In an unfolding story, the timeline of the planet’s formation and deformation is presented in parallel with
the accumulation of our knowledge of it. This book would be worth reading for this elegant history alone.
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storming down the longest valley in
the solar system.

Some of the biggest ongoing debates about Mars
surround water: How much does it have? Was there
ever significant surface water? Where did it go? Various
leading theories are presented as to how erosion-like
features could have formed as well as several models
for what kind of water cycle could exist on Mars. Living
as we do on a planet with abundant surface water and
yearly seasonal cycles, the idea of water cycles lasting
millennia, with planet-scouring outbursts of flood is
staggering. The presence of water has a huge bearing
on whether Mars is colonisable by humans, and here
is where we enter the realm of science fiction. The
last section of the book is a mixture of science and
speculation on the future interactions of humans with
the Red Planet.
Somewhat unusually for even a popular science book,
Morton devotes a large number of pages throughout
to literature and fine arts. Being our closest neighbour,
Mars has long been a subject for the imagination.
However, the author focuses on those painters and
writers who have made some effort to let the planet
shape their fantasies, not H.G. Wells’ creepy monsters
and their ilk. A comparison is also made with similar
art forms such as landscape paintings of the American
West. Among the science fiction novelists, pride of place
is given to Kim Stanley Robinson’s Mars Trilogy.

Science fiction novels, almost by definition, revolve
around technological or socio-political futuristic
concepts, the setting often suffering in comparison.
Robinson’s trilogy earns its definitive moniker because
the planet is no mere backdrop but a central force,
described in sharp-edged detail. The landscape drives
the story, shaping the human society as it evolves from
a small band of colonists to a thriving civilisation – the
utopian communities living in lava tubes (such things
do exist on Earth in smaller form), rebels hiding under
the southern polar carbon dioxide ice cap, the space
elevator at Olympus Mons.
Robinson intimately describes the colonisation of Mars as
it unfolds, from the microcosm of personal relationships
to mountain ranges stretching thousands of kilometres.
You can feel the terror of a group of fugitives racing a
flood down Valles Marineris as well as the rage of a flood
S C I E N T I F I C M A L AY S I A N

Like Morton, Robinson makes it
clear to the reader that the usual
rules do not apply here. This is
reflected even in the language
used by the colonists, who use the
prefix areo- where we would use
geo- or terra- in a similar context.
A biologist and her followers even
develop an artificial but native
quasi-religion, chanting the various
names of Mars in a bonding ritual
called the areophany. Many children are named
after Mars as well, such as Nirgal (Babylonian) and
Huo Xing (Mandarin Chinese).

As the volume titles suggest, this is the story of
Mars’ transformation from a world of rock and
dust to one with plants and water. The journey
is not a smooth one, as the colonists fight
among themselves over ideological issues such
as conservation versus terraforming, as well as
against an Earth controlled by giant multinational
corporations. Again, Robinson manages to
craft emotional dramas on both the sweeping
scale of civil war as well as personal passions.
Eventually, Mars itself becomes the springboard
for humanity’s great diaspora to the rest of the
solar system and even the stars, as the surviving
characters settle down and come to terms with one
another and the reborn planet. While readers may
find the pacing unrealistic in some places – a few
decades seems awfully short to create a breathable
atmosphere, for one – the author’s vision of the
future is contagious.
Regardless of issues which may be a matter of
opinion, this trilogy has more than earned its
place in the canon of Western science fiction.
And because knowledge and imagination share
a horizon, Morton’s Mapping Mars is a highlyrecommended companion book - by reading it,
one can understand where Robinson found this
captivating world waiting to be filled with people.

ABOUT THE AUTHOR
Shi-Hsia Hwa is an analytical development scientist
for Inviragen, a vaccine development company
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her MSc from the University of Wisconsin’s
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work includes an internship at the USGS National
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shhwa@inviragen.com. Find out more about ShiHsia by visiting her Scientific Malaysian profile at
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Book Review: “Slow Light ”
(2011) by Sidney Perkowitz
by Ley Hood Hong

L

ight moves incredibly fast and we have utilised this property well,
making high-speed internet ubiquitous nowadays. Despite current
photonics technologies which exploit the manipulation of light, the
true nature of light has yet to be fully understood, especially its bizarre
behaviour to act as both particle and wave. And how about entangled
lights? Two entangled particles of light, regardless of their distance apart,
any consequences made on one of the particles will immediately have the
same effect on the other. These peculiarities of light have delighted (pun
intended) scientists for ages.
The concepts of invisibility, teleportation, faster-than-light travel, and
the book title itself are the topics highlighted in Slow Light by Sidney
Perkowitz, a professor emeritus of physics at Emory University. We are
always amazed when we see these phenomena in action as depicted in
sci-fi or fantasy movies, especially the famed Harry Potter’s invisibility
cloak or Star Trek’s warp drive. Ever wonder how close science and
technology are to achieve these “magic”? If you have, then this is the
book to whet your curiosity palate. In his book, Perkowitz discusses the
capability of our current technologies in achieving such fictional ideas
and how these ideas influence researches in science.

Perkowitz first tackles faster-than-light travels (FTL). Our current technology can only move a spacecraft to
0.005% of the speed of light, the record from NASA’s New Horizons probe directed for Pluto. However, theory
of relativity sheds light on making FTL plausible via warp drives, hyperspace or wormholes. Albeit being clichés
in sci-fi, all these terms
actually have their roots in
the theory of relativity.
These methods utilise
space-time distortion to
change the speed of light
and the spacecraft. Imagine
saving time by walking
through a tunnel piercing
through a mountain
than climbing over it an analogy by the author
in explaining wormhole
travels. As Perkowitz
noted, wormholes are
proposed to be formed by
two linked black holes, but
to date, there have been no
hints of naturally formed
wormholes. Perhaps until
humanity has found a way
to effectively manipulate
the space-time fabric, the
possibility of FTL will
remain far from grasp.

If slow glass is placed at a location in the past such that the light will take, say, 50
years to travel through slow glass, the ‘past’ of that location 50 years ago might
be seen and the effects may be similar with this figure. Photo: izifunny.com
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‘Invisibility’
achieved
by Susumu
Tachi and his
group. Photo:
lilithezine.com

Another lesser known idea pointed out by Perkowitz
refers to a science fiction story by Bob Shaw, “Light
of Other Days”, where light is slowed using a medium
with huge refractive index so that light would take
a thousand years to travel across
it. Such material is coined as ‘slow
glass’. Scientifically speaking, to
fabricate slow glass would require
medium with huge refractive index
(in the order of trillions), and
to date there is no material that
could provide such value yet. Not
to mention a thin slow glass could
not possibly hold a decade’s worth
of light energy. Also, due to its high
refractive index, no light would
enter slow glass as all incoming
light will be reflected.

achievements: a modern stealth aircraft can appear
as a size of a bird in the radar! The experiment on
virtual transparency was first attempted by Susumu
Tachi and his group in 2003. They achieved invisibility
simply by projecting the image of B
onto A (where B is behind A) and
make A appear to be “invisible”. As
for ‘real’ invisibility, in principle
this is achievable through the
manipulation of light ray using
a “cloak” such that light curves
around an object and continue
in its original direction. In 2010,
researchers have successfully
cloaked objects up to centimetres
in size in the visible light region.
This field of research is still in its
infant stage, but current result
shows a bright future towards
achieving the dream of personal invisibility.

“... current result
shows a bright
future towards
achieving the
dream of personal
invisibility”

The properties of entangled light, mentioned
earlier, can serve as the working principle for
quantum teleportation. Neat. But does this mean
teleportation is within reach? Yes, but not quite the
sort that we’d expect, as instead of transferring an
object or a person, quantum teleportation is used
to transfer information. Although researchers have
teleported atoms, hindered by quantum mechanical
principles, this is not possible for macroscopic object.
However, quantum teleportation has found its use in
cryptography and has been developed for commercial
use especially in the field of communications,
where security is of paramount importance in data
transmission through the internet (such as online
funds transfer).
The author described a few types of invisibility that
is technologically available – radar invisibility for
stealth aircraft, virtual display invisibility (which
is actually an illusion), and the invisibility of Harry
Potter’s cloak. Radar invisibility has shown splendid
S C I E N T I F I C M A L AY S I A N

I thoroughly enjoyed Slow Light, and Perkowitz also
provided a list of further reading on specific topics,
divided into fictional and technical reading. In my
opinion, I would say this book is rather easy to digest
as the author did a good job in explaining complicated
concept in a simple manner.
ABOUT THE AUTHOR
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FILM REVIEW: THRO U GH THE
LENS OF SCIENTISTS
by Dr. Wong Kah Keng

CLOUD ATLAS (2012)
DIRECTORS: LANA WACHOWSKI, TOM TYKWER, ANDY WACHOWSKI; STARRING: TOM HANKS, HALLE BERRY,
JIM BROADBENT, HUGO WEAVING, JIM STURGESS, DOONA BAE, BEN WHISHAW, JAMES D’ARCY, ZHOU XUN,
KEITH DAVID, DAVID GYASI, SUSAN SARANDON, HUGH GRANT.

I

t might not be wise to compress a three-hour epic into a mere
two-page review when the film consists of six distinct yet
interwoven stories spanning across different centuries (from
1849 to 2321), with diverse elements comprising of sci-fi,
comedy, romance, action, thriller, and ultimately philosophy.
Despite its vast ambitions, Cloud Atlas could be, ironically, one of
the most overlooked films of 2012.

The film is an adaptation of the novel Cloud Atlas (shortlisted for
Booker Prize in 2004) by David Mitchell. Due to the intricacies
of the structure of the book consisting of six separate stories
pouncing between different eras, characters and plots, the book
was deemed unfilmable as a film adaptation could risk puzzling
the audience with numerous variables. However, it was made
possible by three accomplished directors: Tom Tykwer (Run Lola
Run) and the Wachowskis (The Matrix). There is another unusual
aspect of its production: Fundings for this film have come from
independent sources. With a budget of over USD100 million, it is
one of the most expensive independent films ever made.

Production notes aside, the six stories encompass a 19th-century
voyage, a 1930s tragic love story, a thriller in 1973, a present-day comical skit set in Scotland,
a 2141 sci-fi in Seoul involving genetically-engineered clones, and a far future post-apocalyptic
dystopia in 2321. Rather than presenting one story in its entirety before moving to the next, the
six stories are presented almost simultaneously with each plot lasting for a few minutes before
bouncing to the others and returning. Nonetheless, each story is presented chronologically and
they progress to their own finale at the ending of the film.
Some audience might have a
cloudy experience handling
scene after scene of different
stories but the film is finely
edited with engaging plots
throughout that they render a
seamless transition between
distinct plots: the storiesare put
together into a single narrative
experience. The clever editing
has also instigated miniclimaxes throughout the film:
the nail-biting events of each
substory
(e.g.
attempted
murder, car-chase, escape) are
almost always placed together,
with the non-intimidating
events placed in between that
act as effective build-up for the

Cloud Atlas is a visual treat, be it CGI-assisted or bona fide
scenes indoors and outdoors.
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next mini-climax. This consistent
pattern of storytelling prepares
the audience for the film’s finale.

Three different characters portrayed by Zhou Xun (from left to right):
as a hotel attendee in the 1970s, a genetically-engineered clone in
Seoul (2141), and a Caucasian living in tribes (2321).

The make-up and use of
prosthetics could be one of the
most talked-about aspects upon
viewing. From one story to the
next, the entire principal cast
are transformed in terms of
occupation, age, gender, skin, eye,
eyebrow or hair colour: African
to Jewish, Caucasian to Asian, or
vice versa. For instance, one could
see Hugh Grant dressed as an
Englishman in Cambridge in the
1930s, while in a post-apocalyptic
future he is seen riding a horse
with his face painted in blood and
decorated with human skulls. At
such, the film provides a great
opportunity to showcase the
versatility of the cast members’
acting skills. However, this is
not the main purpose of the
characters’ transformation.

The ultimate rationale to have the
cast members playing completely
Jim Sturgess as an Asian insurgent in 2141, a lawyer from the US in distinct characters in different
1849 (inset, left) and a Scottish in the 2010s (inset, right).
eras is to imply reincarnation, or
more precisely, the evolution of a
character through time. The characters played by Halle Berry are the yardstick for such evolution: In
the earliest time-point (1849), she was a native slave; in the middle chronology of the plots (1973),
she played a struggling journalist; and in the final arc of the stories (2321), she was a member of a
technologically-advanced society attempting to salvage the remnants of the Earth’s colonies from
destruction. Such depictions could be considered as a metaphor or the on-screen tribute to Charles
Darwin’s theory of evolution: Berry’s characters evolved
from slavery to heroism through struggles over long periods “Such depictions could be
of time i.e. hundreds of years.

considered as a metaphor

One might need repeated viewing to fathom the central
themes of the plots that are not explicitly shown but subtly or the on-screen tribute to
delivered. Cloud Atlas is an examination of humanity’s
interconnectedness and how our actions could make an Charles Darwin’s theory of
impact that resonates into the far future. Yet, the message
evolution”
of the film could be open-ended and one’s interpretation of
it might be different from others. This could render the film
a work of art: like the responses to many artforms, some would dislike it as they find it perplexing and
unable to comprehend, while some would applaud it as the artform allows different ways of personalised
interpretation. Be it the former or the latter, it is injudicious to neglect the prodigious scope and ambition
of Cloud Atlas, and the remarkably unique experience that it provides.
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