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Editorial Note:
The SMA Lecture 2002 was held on Saturday,
9 November 2002, at the Grand Copthorne
Waterfront Hotel. We reproduce here an
abstract of Professor Edison Liu’s lecture. The
full text will be published in the Singapore
Medical Journal at a later date. For the Citation of
the SMA Lecturer 2002, delivered by Professor John
Wong from the National University of Singapore,

The fundamental goal of genomics
is to uncover the structure and
sequence of the genetic material

that defines an organism. Therefore
the operational tasks are to map the
position of the genes to each other,
and to sequence every unit of genetic
information in that genome. It is a
remarkable thought that in the 3 billion
nucleotides that make up the human
genome resides all the information
necessary to reconstruct our species.
Equally astounding is that the complete
human sequence will be deciphered
within the next few years. This realization
has had a profound effect on our thinking
of biological knowledge.

In cosmology, the Big Bang theory
not only scientifically explained
observed events but it also reshaped
our collective psyche by confirming a
beginning of the Universe. In biology,
our Big Bang equivalent may be the
sequencing of the human genome.
In that act, we will face the reality
that everything that needs to be
known about a human being can be
read as a decipherable code of finite
length. This may be viewed as the
inherent limitations of man. However,
we also know that the complexity of

man resides in how the encoded genes
are expressed, in what patterns, and
at what intensities. Moreover, this
complexity is heightened by the sequence
diversity in human populations. Thus,
though our building blocks are finite, the
combinatorial possibilities are staggering.

The power of this knowledge will be
made apparent in how we investigate
human cancer. Potential targets for
new therapeutics will be discovered
through computer searches in the
database of the genome sequence; and
through the identification of uniquely
expressed genes. New classifications
of cancers are appearing that are
based on the profiles from thousands
of genes. The number of genes
induced or repressed can be used as a
measure of the effectiveness of a
therapeutic agent. The fundamental
change, however, is not the technology,
but the complete knowledge of the
genome sequence.

What do we hope to learn? By
comparing sequence data, we can
precisely define the differences between

normal and diseased states; we can
uncover the location of genes predisposing
to human illnesses, and we can begin to
fathom the complex interplay between
different gene products, or between
different forms of the same gene leading to
specific phenotypes. Not only is the
human genome important, but knowing
the sequence of genomes from a variety
of organisms important in research,
medicine, or industry will permit the
development of novel antibiotics, of
industrial scale production of useful
biologics, and of sensitive diagnostics.
Virtually all aspects of biotechnology
will use some by-product of genome
sequences. Therefore, public health and
public wealth will benefit from this
genomic revolution.

The Genome Institute of Singapore
(GIS) was first launched on 24 June
2000 by Minister of Trade and Industry
BG(NS) George Yeo as the Singapore
Genomics Programme. It is a national
flagship programme that will serve as a
vehicle to drive the life sciences enterprise
in Singapore. Its strategic goals are:
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provide some of the tools required to
test the hypotheses generated in the
clinical setting, or to develop new
hypotheses based on information
derived in the basic laboratory that can
be tested in the clinic. In a flash of artistic
creativity, you could combine the two
terms and call them: Clinician-Scientists.

“This time element is essential.
The investigator may be made to
dwell in a garret, he may be forced
to live on crusts and wear dilapidated
clothes, he may be deprived of social
recognition, but if he has time, he
can steadfastly devote himself to
research. Take away his free time
and he is utterly destroyed as a
contributor to knowledge.” – Walter
Bradford Cannon

What then sets the Clinician-Scientist
apart from the clinician? After all, don’t
all doctors have some understanding of
basic biology? Don’t all doctors read
the medical literature? Don’t they all
have scientific, disciplined minds that
should allow them to formulate and test
their own hypotheses? Can’t they talk to
their colleagues and discuss interesting
problems and find scientists to talk to
and have coffee with? The answer to
all these questions is “Yes.” What
differentiates a Clinician-Scientist from
a clinician is the quantity and quality
of time he/she chooses or is allowed
to devote to science as opposed to the
provision of patient care.

When one is sitting in a busy clinic
with a pile of case notes rising halfway
to the ceiling, patients wanting to know
more about their condition, and at the

same time knowing that the number of
patients seen and the waiting time are
constantly monitored, it is hard to notice
if a patient is behaving slightly differently
from all the other patients treated for the
same condition. Even if one makes the
observation, it is hard to find the time to
sit down and think about why this occurs.
Trying to do this while grabbing lunch
on the move and rushing off to another
clinic, to the wards or to a meeting, is akin
to thinking that it would be possible to
become a virtuoso musician by practising
only when you are free, such as at the
bus-stop while waiting for a bus.

While we do not live on crusts and
wear dilapidated clothes, hypothesis
generation and testing, the very
fundamentals of science, take time.
I believe the hallmark of the Clinician-
Scientist is a commitment to spend
time doing the thinking, reading and
experimentation that are going to form
the bridge between the clinician and
the scientist. Commitment is key to the
success of the life sciences programme in
Singapore: commitment from the people
who do the work; serious commitment
from the establishment to their work to
allow individuals the time they need
to do their work. There is risk involved.
As Clinician-Scientists, we don’t really
know if we can produce the deliverables
that are asked of us. After all, that is the
nature of science. We are looking for the
unknown. Likewise, the institutions that
pay our salaries don’t really know what
the final measurable outcomes will be.
I see it as a sign of maturity of the health
service, that over four to five years, the
establishment has seen fit to pay my
salary to sit about carrying out some

of these activities that I have described.
It was not so long ago when my own
worth was measured largely in terms
of the number of patients I saw.

What then is the role of the Clinician-
Scientist in Singapore? It is my hope that
the role of the Clinician-Scientist is a
transitory one. We need to show the
establishment that, for those who enjoy
it, the provision of true protected time
for research can result in useful enterprise
that will translate to better patient care
and economic gain. Once we establish
this, it is my own hope that our institutions
will mature from ones where research is
merely encouraged, to ones where real
protected time is provided for the pursuit
of scientific activities. All clinicians would
have the opportunity to become Clinician-
Scientists to some extent. With all the
talk about the life sciences industry, let
us not forget that ultimately, our mandate
comes from our patients and that we
should strive first and foremost to
reduce the burden of disease for human
beings all over the world. It would also
be worth our while to remember that
scientific endeavor of any sort, as long
as it is recognised as good science,
will raise the profile of our nation as a
centre for the life sciences even if it
does not result directly in intellectual
property and patents.

“The most beautiful thing we can
experience is the mysterious. It is
the source of all art and science.” –
Albert Einstein

Perhaps, like the “bug’s eyes” at
the Esplanade, our efforts will give us
a better, multi-faceted view of the
world we live in.  ■

• To promote genetic research and to

establish a genomics infrastructure

in Singapore;

• To provide international visibility

for Singapore life sciences through

initiatives that have scientific impact;

• To support the training of manpower

in life sciences for Singapore, and to

attract scientific talent to Singapore;

• To be the academic genomics

partner for the industry in Singapore,

in order to attract investments and

create jobs; and

• To be a nucleating force in the

Singaporean biological research

enterprise.

We have three main areas of scientific

concentration:

1. We will focus on transcriptional map-

ping and studying the transcriptome.

2. We will explore the genetic

architecture of Asian populations

and apply this knowledge to the

understanding of human disease.

3. We will concentrate on the

integration of genomics and

medicine. For each focus area, we

describe several representative

research programmes.

We will also describe some of the

findings from the investigators of the

Genome Institute of Singapore.  ■

  Page 1 – SMA Lecture 2002




