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Professor Donald Henderson: Making the world a

safer place

In June 2005, Professor Donald Henderson visited Singapore, in conjunction with the 3rd World
Congress of Nephrology and as part of BMRC's Distinguished Visitor Programme.

Professor Henderson is a key
figure in the area of biological
weapons, being Distinguished
Scholar at the Center for
Biosecurity, University of
Pittsburgh Medical Center.
Following the 9/11 attack,
Professor Henderson was
appointed as the US
government's first Director of
the Office of Public Health
. Emergency Preparedness.
e T He is also Professor of Public
Health and Medicine at the University of Pittsburgh, and
Johns Hopkins University Distinguished Service Professor.

Professor Henderson is best known for his contributions
in heading the World Health Organisation's global smallpox
eradication program that culminated in the eradication of
smallpox. He was also instrumental in initiating WHQO's global
program of immunisation, which has vaccinated 80 percent
of the world's children against six major diseases.

Professor Henderson shares his contributions in making
our world a safer place.

What are some of the pressing issues that mankind is
facing in the fight against bioterrorism?

Terrorists have various devices that could be used to cause
trouble, but the ones of greatest concern are the biological
agents. To quote the U.S. Senate Majority Leader, Bill Frist:
"The single greatest threat to our safety and security today
are infectious diseases and bioterrorism, the potential of
which could rise above every other concern." Smallpox and
anthrax represent the most serious bioterrorist threats
and the potential of pandemic influenza has everyone's
serious attention. Fortunately, scientists are now beginning
to make a number of critical breakthroughs that will provide
us better vaccines, effective anti-viral agents and new
antibiotics. These developments may lead to vaccines for
important diseases such as malaria, tuberculosis and
hookworm diseases.

You played a key role in the global smallpox eradication
programme. How did it feel in 1980, when it was announced
that small pox had been eradicated globally?

It was a truly exhilarating experience, similar to reaching the
summit of a mountain. Curiously enough, it was also a bit
depressing, as the joy in achieving something lies more in

the journey than the arrival. We had been immersed in this
problem for so long. We had built up a great team of people,
who were a pleasure to work with. And when we realised that
it was finally over, it was quite anti-climatic!

What are your thoughts now on news of the smallpox
virus being used as a biological weapon?

It was in the early to mid 90s that the world first learned
that secret programmes in the Soviet Union had been
directed towards the weaponisation of the smallpox
virus and in combining it with other viruses to make it more
lethal or transmissible. This was tremendously disheartening,
because during the years of the smallpox eradication
programme, the Soviet Union had been a substantial
supporter of the global WHO programme and many Soviet
scientists played important roles.

After 9/11, you were appointed as the First Director of
Public Health and Emergency Preparedness. What was
your role here, and what did you do?

| was asked to facilitate civilian public health and medical
preparations for a catastrophe such as a biological attack.
This involved setting goals and guidelines for states and
cities to develop programmes, deciding how best to allocate
the substantial new sums of money being made available,
developing a national laboratory diagnostic network, deciding
directions for new research agendas and establishing the
facilities necessary for handling dangerous agents.

After 9/11, there were concerns that there would be a
second event and that it would most likely involve release
of a biological agent. Heroic efforts were needed to establish
a smallpox vaccine production facility and to acquire large
quantities of a tissue cell culture smallpox vaccine. In
addition to the vaccine, we established teams trained to
handle control measures, diagnostic materials were
distributed, laboratory workers were trained and instructional
materials were distributed. These activities were no more
than started than we had the anthrax attacks and this had
a great impact not only within the United States, but around
the world. Following these attacks, there were all manner
of false alarms and hundreds of thousands of specimens
were processed. Twelve strategic national stockpiles have
now been established containing medical supplies, as well
as antibiotics for treating anthrax and a number of other
agents. These can be delivered anywhere in the country
within 6 hours.
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How does Singapore's BMS development fit into this?
What we need are global centres of excellence, working
on important diseases, particularly infectious diseases.
Singapore's activities here are ideal. There is real
professional excellence; scientists are collaborating with
others in the region in dealing with relevant problems in
the area and working closely with other leading scientific
centres around the world.

The world is a much smaller place now. Disease outbreaks

in Latin America or Africa can migrate to Singapore
or elsewhere in the world within a matter of a day or two.
We can no longer keep out diseases by controlling
access at borders - they are coming in no matter what
is done. Disease problems and challenges have to
be dealt with son a worldwide basis. We need to
embark on more aggressive plans to cooperate
internationally. So the developments occurring here at
the Biopolis represent a most important contribution to
world security.

Proteins and Pandemics: discovering ways to

save the world

As a young research scientist at the Genome Institute of Singapore (GIS), Dr Lisa Ng has
already had the rare opportunity of working on two of the most significant infectious diseases
in Asia's recent history - SARS and H5N1.

Despite living every
junior researcher's
dream, she comes across
as down-to-earth and
unassumingly matter-
of-fact, qualities that
perhaps stem from her
acute awareness of the
serendipitous nature of
the events that have
presented her with these
opportunities.

After completing a PhD
thesis on coronaviruses,
Lisa joined GIS in 2002
expecting to carry out post-
doctoral work on Hepatitis
B virus (HBV). In March
2003, however, the
outbreak of SARS in
Singapore and the region

catapulted the coronavirus, which was previously more
relevant to animal agriculture, into the spotlight.

Lisa's prior experience with coronaviruses put her in
an excellent position to contribute to GIS' work in
developing PCR primers for a SARS diagnostic kit, which
was eventually produced and marketed by Roche
Diagnostics. The sense of urgency and mission pervading
the scientific community during that period left an indelible
impression on her, and has helped shape her interest in
the field of public health.

When the H5N1 virus emerged in Asia, it was a natural
transition for the GIS team to put their previous experience
with SARS to use in developing proprietary primers for an

avian influenza diagnostic kit. This kit is currently being
marketed by local start-up Veredus Laboratories, and has
had the distinction of obtaining the World Health
Organisation's stamp of approval for its sensitivity and
specificity. Lisa is now working on primer optimisation for
a real-time PCR avian influenza test kit, which will further
improve the sensitivity and shorten the time required for
diagnosis over the current kit.

Although HBV has sometimes had to take a backseat to
the other pathogens clamouring for her attention, the virus
still remains Lisa's major research focus. HBV is a chronic
public health problem in many parts of Asia and Africa, and
despite the existence of antivirals and an effective vaccine,
there are still an estimated 350 million HBV carriers
worldwide, all of whom run the risk of developing liver
cirrhosis and liver cancer. The suppression of viral replication
in HBV carriers, an effective way of controlling disease
progression, has thus become an important area of research.

Most of the drugs in the current treatment repertoire
for HBV carriers target viral proteins. These, however, have
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been largely unsuccessful in providing a long-term cure
for the disease, and have the added disadvantage of
imposing a selective pressure for drug-resistant viral
mutants.

To explore the disease from a fresh perspective, Lisa's
team focuses instead on the host response to the virus, with
the aim of identifying host genes and pathways that are
involved in regulating viral replication during infection. Detailed
information on the mechanism of this regulation may throw
up new drug targets that can be exploited to block viral
replication.

In a recent study carried out in a group of HBV carriers,
Lisa's team identified a single base polymorphism in the
regulatory region of the viral genome that
correlated with high serum viral load. They
then managed to isolate a host DNA-binding
protein, heterogeneous ribonucleoprotein
K (hnRNP K), that binds to this polymorphic
region, and demonstrated that this binding
improves viral replicative efficiency. The
team also found that hnRNP K binds with
higher affinity to the variant sequence
correlated with high viral load in HBV
carriers, as compared to the sequence
associated with normal levels of virus.

In cell transfection studies, siRNA
silencing of endogenous hnRNP K resulted
in a significant reduction in viral load,
providing further support for a role for this
protein in the regulation of viral replication.

This study suggests that viral replication
efficiency can be determined by interactions
between viral gene sequences and specific
host proteins. That hnRNP K belongs to the
class of heterogeneous nuclear riboproteins,
which are involved in routine cellular
functions, underscores the potential of viruses to exploit the
host machinery to achieve their own ends.

Since work with host proteins is relatively uncharted
territory in the field of HBV treatment, the GIS team hopes
that their research will reveal fresh drug targets for further
investigation, and as a long-term goal would like to work
with industry to further develop and validate potential targets.
This approach is not without its own set of challenges: care
must be taken to ensure that drugs targeting host proteins
will not have adverse effects on normal cellular functions in
addition to blocking viral replication. This type of treatment
is also not stand-alone - in order to bring about long-term
viral clearance, such drugs will probably need to be used
in combination with those that directly target viral proteins.

Besides her laboratory work, Lisa has also ventured
into public health policy by working with the Ministry of
Health (MOH) to provide feedback and inputs on avian
influenza diagnosis and control in Singapore and the
region. She shares that although policy work takes a
significant amount of time away from her research, it has

also provided her with a refreshing and exciting perspective:
"It's an eye opener and has allowed me to see science from
another angle. It has also changed the way | think about
science."

Lisa has also participated in public health missions to
Indonesia and Vietnam, the two Asian countries worst hit
by the recent avian influenza outbreak. During these
missions, Singapore provided test kits and training for
laboratory personnel in diagnostic and surveillance
procedures. Participating in these initiatives has given Lisa
a glimpse into research outside of privileged Singapore,
as well as a sense of admiration at the resilience and
resourcefulness of laboratory staff in these countries. As

Dr Lisa Ng (back row, extreme left), is pictured here with Lora Agathe, a Research Assistant from GIS
and A/Prof Raymond Lin, Head and Senior Consultant, National Public Health Laboratories, MOH
Singapore, as well as key lab officers from the Ministry of Health Indonesia, Jakarta in the front row -
Ibu Hana, Ibu Triyani and Ibu Oerip.

an example, she recounts how a lab in Vietnam had
constructed a make-shift gel reading station out of a box
and a strategically mounted camera, because they did
not have the resources to purchase a commercially-made
one. "l myself would have given up and said that it wasn't
possible, but they think out of the box," she reflects.

Of the unexpected twists in her research career, she
reflects on the importance of being receptive to new
ideas and having the courage to plunge into unfamiliar
territory: "For some projects, you have no idea what you're
in for, or even if you like it. Sometimes, you may discover
a different angle that suits you, or define an area that
you're comfortable in and in which you can do a lot
more." This philosophy certainly seems to have served
her well.
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On a lighter note

NUMBER PUZZLES

Each empty white square in the grids below contains one of the numbers 1, 2, 3, ... up to 15.
Each of the horizontal and vertical equations should be true. Each number will be used exactly once.
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Fill in the grid so that every row, every column, and every 3x3 box contains the digits 1 through 9.
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WIN a $10 voucher for lunch @ BISTRO FABULOUS

23

Complete the answer to either of the puzzles above and send a copy of this page with your solution to: Biomedical Research Council (Attn: Khoo I-Jean),

20 Biopolis Way, #08-01, Centros, Singapore 138668, Email: A-STAR_ADMIN_BMRC@a-star.edu.sg, Fax no: 6478 9580

Please also include your full name, email address and daytime contact number.

Two winning entries will be randomly selected out of the correct solutions received by 31 January 2007, and each winning entry will win a $10 voucher

for lunch @ Bistro Fabulous (Biopolis, Singapore).
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