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CoVvID-19 %TH EFIRST100DAYS

Medical, tech investments pay ofl' in Covid-19 war

Singapore able to respond to crisis effectively
and quickly due to capability built up over time

Audrey Tar
Science Correspoicéit

Joyce Tea

Senior Health Correspondent

‘The worldis fighting awar against a
virus and Singapore scientists are
pullng thes weight when i comes
t0 building up an arsenal of know-
chgmhn( can be used to vanquish
theenemy.

But their expertise did not spring
up overnight. It is the fruit of the
continuing investment in the health

address Singapore’s public health
emergencynee

BUILDING AN ARSENAL
‘Today, Singapore's biomedical man-
ufacturing cluster makes up more
than 4 percent of the nation’s gross
domestic product and employs
more than 24,000 people, many of
whem are in high-skilled jobs.
Italsa supports the development
of healthcare solutions and prod-
ucts that benefit Singaporeans,
given the focus of research on dis-
among Asian pop-

Key scientific terms

Antibodies

* An important element
of the immune system.
Antibodies, which are
found in the blood
detect the presence
of a virus and latch on
1o the infected cell
flagging it so other
elements of the

"

ore started decades
‘ment that, during this crisis, is pay-
ing offhandsomely.,

Forinstance,inthe early stagesof
the coronavirus outbreak, seien-
tists here developed a diagnostic
test that allowed clinicians to iden-
tify and quickly isolate infected pa-
tients.

Since then, a multitude of inven-
tions and discoveries have been
rolled out.

Disinfection robots, armed with
ultraviolet ray “swords", will soon
rove some public places to get rid of
viruses lingering on surfaces.

Swabbing booths have also been
designed to provide extra protec-
tion for healtheare workers doing
large-scale Covid-19 tests.

But as Mr Frederick Chew, chief
executive of the Agency for Sci-
ence, Technology and Research
(A*Star), points out, these products
do not just appear overnight. They
are founded on a strang capability

lations, saysa
pore’s National Research b,
tion (NRF).

Many of the scientists have been
working behind the scenes for
years. But it was perhaps not until
the Covid-19 crisis that the impor-
tance of their work has been high-
lighted.

Singapore has been building up
the nation’s capabilities in the

can kick in (o =5
destroy it =

cated that the coronavirus-causing
Covid- inated in bats.

It took Prof Wang’s team just one
week to successfully culture the
virus from. Vs sam-

Semlugy
tests
= These
detect the
presence of
virus-fighting
antibades in
the body.

nia-like cases was reported in

Wuahan, China, last December, sci-

entists and clinicians at A*Star and

Tan Tock Seng Hospital were al-
dvonhighal

health and sciences
over the past two decades, notes
the NRF spokesman.

This started with the formation
of A*Star and its Biomedical Re-
search Council research institutes,

pleafter Singap
case on |an 23, making it the third
country in the world outside China
todoso.

The ability to grow the virus in a
]aburawrv during the early stages

was a crucial start-

which pr the
severe acute respiratory syndrome
(Sars) in 2003. A*Star was formed
in 2002, taking over from what was
known as the National Science and
Technology Board.

It was this long-term investment
that allowed the country to re-
spond quicklyand effectively to the
Covid-19 outbreak, adds the NRF

base bu
ingly over time, he tells Insight.

rangible health and economic out-
comes from investments made into
the health and biomedical sci-
ences,” he says.

“In this Covid-19 wartime period,

the same peacetime capability sets
are being strung together to swiftly

For example, NRF supported
scientists such as Professor Wang
Linfa of the Duke-NUS Medical
School to pursue basic research on
bat-borne viruses, which include
coronaviruses. This allowed Prof
Wangand his team to achieve signif-
icant breakthroughs in Covid-19
‘when calledupon.

Preliminary research has indi-

mg point for scientists here, in
terms of helping them develop new
diagnostic methods or a porential
vaccine, for instance

The Sars outbreak had also
spurred action, prompting an em-
phasis on infectious diseases a5 a

y

After China shared the genome
sequence of the coronavirus in the
second week of January, they - sci-
entists and doctors — worked to-
gether todevelop and roll outa diag-
nostic test kit in less than a month.
This was a record, considering that
a similar ane for Sars had taken
months.

Today, the Fortitude Kit has been
deployed in 13 public and private

coronaviruses, and the ways they in-
feet humans.

“I am amazed by the number of
excellent dedicated scientists and
superb facilities that are now in
place here,” he says.

“We should pay tribute ta the vi-
sion of the leaders who supported
this and the great dedication of the
staft and managers running facili-
ties such as NCID and the hospi-
tals™

DEALING WITH UNKNOWNS
Singapore has, over the past 100
days or 50, achieved a number of

hospitals and
pore, as well as in more than 20
other places, including Hong Kong,
New Zealand and the 3

sarea, e NRF
“This led to the formation of the Na-

says AStar.

tional Centre for Infec
(NCID), which developed state-of-
the-art facilities and created a na-

Julien Lescar, an
associate professor at Nanyang

Teehnalogical University's School
: i 0

for
fectious diseases, she adds.

The experience with infectious
diseases over the years, including
Sars and the swine and avian in-
fluenza, also helped to hone the
radarsof researchers here.

The moment a series of pneumo-

o
gapore from France in 2002, just be-

But the work continues, as scien-
tists move to peel back the remain-
ing layers of unknowns about the
virus. And many mysteries still re-

fru
one that caused Sars, it is still not
known wi is one is so much

And since then, the scientific
landscape in Singapore has pro-

hesays.
It is also unclear why some
Covid-19 panem: dwelnp severe

pressed says Prof
Lescar, who studies the moleculax
structure of RNA viruses, including

“The good news is that there is a
huge international effort to address

Genome

* Avirus' unigue genome
serves as a“fingerprint”
to distinguish it from
other viruses. The
genome of Sars-CoV-2 -
the virus which causes
Covid-19 - comprises a
single-strand of
material called Rf
which is made up of an
“alphabet” of molecules
knawn as nucleotides.

these issues, which hopefully will
lead to vaccines and cures in the
farm of specific anti-viral drugs,”
ProfLescar says.

Preliminary studies have pointed
to possible answers, and some im-
portant clues may lie in the struc-
ture of the virus.

Under a microscope, the corona-
virus - called Sars-CaV-2 - appears
spherical. In its centre, encased by
an oily membrane, is a
single-stranded genetic material
called RNA. Protruding from the
membrane is a crown of spikes
made of protein, or S-proteins, Prof
Lescarexplains.

Ome possible explanation for the
higher infectivity of the virus at the

of the current outbreak, he
says, is that compared with the
wirusthat caused Sars, the spikes of

Polymerase

» This refers to a

molecular bilogy
process which can
help to determine

any detectable
genetc matera
he coronavirus.

T\
GENouE

chain reaction

if a sample contains
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The S-proteins of the virus latch on
o the receptors on the human cel
much like how pieces of a jigsaw
pmzleﬁtmgemex

enables the virus to inject its
lLNA into the human cell, and use
the resources of its host to make
new capies ofthe virus.

Prof Lescar says: “It seems like
just a few mutations at the surface
of the spike protein of the virus are
enough to affect how infectious the
virus is and also its pathagenicity
the way it harms an infected per-
son.”

Viruses are not static but are
prone to mutation. This could
change the behaviour of a virus,
and also affect the sensitivity of a

Scientists such as Dr Sebastian
Maurer-Stroh, deputy executive di-

‘higher affinity
farthe ACE-2 receptor on the hu-

Selentists think this receptor, lo-
cated on the surface of the human
cell, could be used by the corona-
virusas an entryroute.

These spike pi
helps the virus “ n
cells, the first step of an infection

fresearch ar A*Star's Bioin-
formatics Institute, are keeping an
eye outonitin caseitdoes.

The active surveillance of the vi-
ral genome is key to ensuring that
the diagnostic test kits remain sen-
sitive in detecting the virus in
Covid-19 patients, says an A*Star
spokesman.

a “fingerprint” to distinguish it
from other viruses. By comparing
the genome of the virus causing
Covid-19 with that of other viruses,
scientists were able to identify
parts of the genetic cade that were
unique to Sars-CoV-2.

These differences allowed scien-
tists 1o develop diagnostic tests,
such as those in the Fortitude Kit.
These tests work by flagging the
unique parts of the viral genome in
a person’s respiratory secretions
through a process known as poly-
merase chainreaction (PCR).

Professor Tan Chorh Chuan,
chief health scientist at the Min-
istry of Health, says new tools — in-
cluding a new serology test devel-
oped by Prof Wang — to combat

s £ :

“This can be used to assess if a
patient had been recently infected,
and will be also very helpful in as”
sessing the extent of community

Inthe meantime, groups of scien-
tists are studying how infected pa-
tients could be better treated. This
mcludes efforts across the local re-
kat the use

posure 1o C
Prof Tan.

Associate Professor Hsu Li Yang,
programme leader for infectious
diseases at the National University
of Singapore’s (NUS) Saw Swee
Hock School of Public Health, says
the testwill not pickupan infection
in someone who has just been i
fected, because antibodies are pro-
duced only between days 10 and 14
of theillness.

Antibody testing is also not fool-
proof, as some 5 per cent of the peo-
ple who have been infected with
the coronavirus disease do not de-
velop antibadies, he says, adding
that smlqg;cal tests are being eval-
uate

While the presence of antibodies
‘may be indicative that a person has
recovered from Covid-19, it is not
clearif they protect against the dis-
ease for sure.

For instance, there have been
reports that South Korea is seeing a
growing number of recovered
Covid-19 pati B

of repurposed drugs and explore
various drug combinations that
might prove to be an effective cure,
says A“Star.

Professor Dean Ho, director of
the N.1 [nstitute for Health and the
Institute for Digital Medicine at
NUS, is working with a collaborator
to leverage artificial intelligence in
the search for the best combination
of drugs in the best doses to treat
Covid 19 patients.

Because thereare so many param-
eters to consider - from the type of
drug to the ways the drugs can be
combined and in varying doses — it
is a task that can sometimes feel
like searching for a nail in 10 galax-
ies, he says.

Enter IDentifAl (pronounced
Identify), a platform that can
rapidly optimise drug regimens for
ectious diseases.

The platform uses a pool of 12
cmfuny selected drugs — includ-

VACCINES, DRUGSAND

THEWAY FORWARD

A successful coronavirus vaccine,

on the other hand, would confer

immunity, and developing this is

the subject of research worldwide.
Billionaire Bill Gates, whose Bill

and Melinda Gates Foundation is

B A ;
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A serology test, or antibody test,
is different from a PCR test.
PCRtests look for the presence of
viral genetic material in a sample,
but a serology test detects markers
of the human immune system.
Specifically, serology tests flag
the presence of antibodies, which
are proteins developed by the im-
mune system tofight off bacteriaor

Avirus' uniq as

didates, recently said.a coronavirus
vaccine could be manufactured at
scaleinjustayear.

There are now atleast 76 vaccine
candidates and, in Singapore, the
Duke-NUS Medical School has tied
up with Arcturus Therapeutics in
the United States to develop one,
based on anewway of making avac-
cine. Clinical trials are expected to
startby August.

P
tients - to figure out the optimal
dosage of drugs that can be used in
combination for the treatment of

Because there are so many

SCIENCE

Covid-19 patients.

There are multiple ways that
drugs canwork, Prof Ho explains.

One, the drug could have a direct
effect on the virus. For example, it
could stop a virus from replicating
inthe body. But there may be limits
on how high a dose can be adminis-
tered to a patient, because of fac-
tors such as how toxic the drug is,
Forexample.

Two, in a cocktail of medicine
taken by a patient, a drug could also
help by reducing the side effects
caused by another drug in the mix.
Or, it could work by reinforcing the
positive effectsofanother drug.

Prof Ho, who is also head of the
NUS Department of Biomedical En-
gineering, says: “Biology is com-
plex and drug interactions can be
unpredictable. But Al allows us to
interrogateand study huge parame-
tersinashort span of time.”

IDentif. Al could soon be used to
rank the best drug combinations
and dosing for Covid-19 patients,
he says.

And with the results, we will fol-
lowupwith potential clinieal collab-
orators in Singapore to potentially
roll out a drug trial involving an Al-
optimised combination of drugs,
which may beaworld’s first.”

Singapore's ability to respond
rapidly with technology-driven so-
lutions to the Covid-19 pandemic
was possible only because of consis-

parameter -
fromthe type of drugto
the ways the drugs can be
combined and in varying
doses-itisataskthat

tent in the nation’s re-
search, innovation and enterprise
ecosystem, says NRF.

“Without the investments we
‘made years ago,
these capabili

can feel like
searchingforanailin
10 galaxies, says
Professor Dean Ho.

“Itis thus important that we con-
tinueto invest in building new capa-
bilities today, so that we will alsa
have the capacity to deal with the
emergencies of tomorrow.”
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