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Singapore team invents test kit that detects virus antibodies in 1 hour

Local researchers have invented a
test kit that can tell if someone has
antibodies that neutralise the coro-
navirus - in just one hour. Such a
test is crucial in the war against
Covid-19 and can be used for con-
tact tracing, assessment of herd im-
munity and vaccine development.
It was announced yesterday that

Duke-NUS Medical School would
be co-developing and manufactur-
ing the test kits together with
biotechnology company GenScript
Biotech Corporation and the
Agency for Science, Technology
and Research’s Diagnostics Devel-
opment Hub.

The kits specifically detect the

presence of neutralising antibod-
ies, which play a key role in the
body’s defence against Covid-19.
When the coronavirus attacks a
person, proteins on its shell attach
themselves to cells in the body.
Neutralising antibodies bind
themselves with the proteins be-
fore this happens, thus preventing

the virus from infecting the cell.
Duke-NUS Medical School’s Pro-
fessor Wang Linfa, the kit’s inven-
tor, said tests currently available
cannot be rolled out on a mass
scale. His test, however, does not re-
quire a live virus or live cells. This
means the test can be carried out
much quicker, more safely,andona

larger scale than existing ones.
Professor Teo Yik Ying, dean of
the National University of Singa-
pore’s Saw Swee Hock School of
Public Health, said: “This is a ter-
rific development that significantly
shortens the time taken to deter-
mine whether one has previously
been infected and thus possesses

the neutralising antibodies that
may preventare-infection.
“Presently, there are a few un-
knowns with regard to whether
prior infection immediately con-
fers immunity against re-infection,
and even if so, how long this immu-
nity lasts. This testkitisa crucial re-
source in allowing the world to
learnabout these unknowns.”

Timothy Goh
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Duke-NUS to co-develop, produce

one-of-its-kind test kit with partners

New antibodies

test, known as cPass,
is available to
hospitalsin S’pore

Timothy Goh

Duke-NUS Medical School has
come up with a test kit that takes
justan hour, instead of the usual sev-
eral days, to detect if someone has
antibodies which can neutralise the
coronavirus that causes Covid-19.

The new test, which The Straits
Times first reported on earlier this
month, can be used to see if poten-
tial vaccines work, to check what
proportionof the population has al-
ready been infected and for contact
tracing, which is critical as Singa-
pore eases up on circuit breaker
measures.

Known as cPass, the first-of-its-
kind test is available to hospitals
here.

When someone is infected with
the virus, the body produces hun-
dreds, if not thousands, of different
antibodies, which bind with the
virus and are known as binding anti-
bodies. However, not all of them
can neutralise the virus. This is the
role of neutralising antibodies,
which bind with proteins on the
virus’ shell, preventing it from at-
tachingitself toa person’s cells.

There are currently Covid-19
tests for such antibodies, but they
require the use of a live virus, cells,
highly skilled operators, and com-
plex laboratory procedures that re-
quire several days to obtain results.

In contrast, the cPass mimics key
parts of the testing process chemi-
cally and does not require the use of
a live virus or cells, said Duke-NUS’
Professor Wang Linfa, at a virtual
press conference yesterday. It can
be carried out in most research or
clinicallabs, he added.

Prof Wang, who led the team that
invented the test, is director of
Duke-NUS’ emerging infectious dis-
eases programme. The role of anti-
bodies in granting immunity from
Covid-19 is currently still being re-
searched.

But Prof Wang said: “We are in
the phase of a pandemic where ev-
erynation is discussing an exit strat-
egy...inmost cases, neutralising an-
tibodies equal protection, or are the
best indicator of protection (from
thevirus).”

He added: “It’s not a perfect indi-
cator or biomarker for protection
(from Covid-19), but it’s as good as
you can get right now... We have to
be realistic, either you do nothing
or do something. Andif you want to
do something, cPass is the only one
thatcandoit.”

Duke-NUS also announced yester-
day that it will be co-developing
and manufacturing the kit with
biotechnology company GenScript
Biotech Corporation and the
Agency for Science, Technology
and Research’s Diagnostics Devel-
opment Hub (DxD Hub).

Current versus new test

Sars-CoV-2, the coronavirus which causes Covid-19, infects people by binding
the proteins on its shell - known as spike proteins - to a cell surface protein
called the ACE2 receptor. Neutralising antibodies bind to the spike proteins,

preventing the virus from binding with the receptor.

CURRENT SEROLOGY TEST

- Conventional tests

which detect

neutralising antibodies
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NEW SEROLOGY TEST: cPass™

+ Duke-NUS' test
removes the need
for a live virus by
mimicking key parts
of the process
chemically. Instead
of a human cell, the
ACE2 receptors are
spread on an ELISA
plate.
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it with an enzyme
that causes the
mixture to change
colour when it binds
with the ACE2
receptors.

ELISA plate

= If neutralising antibodies are present, they will
prevent the modified spike protein - and the enzyme
- from binding with the receptors, and there will be
reduced or no colour change.
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The cPass test
kit can detect
antibodies
capable of
neutralising the
coronavirus in
patients in an
hour, instead of
the usual several
days. The test
can be used to
D% see if potential
vaccines work,
among other
things.
PHOTO:
GENSCRIPT
BIOTECH
CORPORATION

Professor Wang
Linfa from
Duke-NUS
Medical School
led the team
that invented
the test.

There are also plans to partner lo-
cal biotech companies to increase
the production of the test kits.

DxD Hub validated the kit with
clinical samples of patients, and de-
veloped the manufacturing proto-
coland quality controls to secure its
provisional authorisation by the
Health Sciences Authority.

GenScript was responsible for
proof-of-concept research, prod-
uct design and development and op-
timisation, and will now play a cen-
tral role in the commercialisation
process using its global network
and manufacturing capacity to
launch cPass in Singapore and
around the world.

Prof Wang said he came up with
the idea for the kit on March 10.
Proof of concept data was obtained
10 days later, and by April 24, kits
were being shipped to the World
Health Organisation’s diagnostic
labs for assessment.

cPass received provisional autho-
risation from the Health Sciences
Authority onMay 8.

“Fighting Covid-19 is like in
wartime, where everything has to
progress very fast.. We could do

that due to this three-way partner-
ship,” said Prof Wang.

Professor Peter Preiser, associate
vice-president (biomedical and life
sciences) at Nanyang Technologi-
cal University, said the test kit
would help identify those who were
exposed to the virus but did not de-
velop symptoms.

“The ability of this kit to deter-
mine the level of neutralising anti-
bodies will provide valuable infor-
mation on whether a person could
be protected against a future infec-
tion. This information would be use-
ful to identify the best approach on
how to reopen the economy with-
out risking a second wave of infec-
tions,” he said.

Professor Teo Yik Ying, dean of
NUS’ Saw Swee Hock School of Pub-
lic Health, called the test kit a “ter-
rific development”.

Knowledge gained from tests con-
ducted by the kit could alter a coun-
try’s strategies against Covid-19, he
said, allowing them to know when
torelax their posture.

Prof Teo noted that the test can
be deployed in field settings with
limited resources.

“This is important for countries
where the rural regions typically do
not have access toadvanced labora-
toryset-ups,” he said.

He added: “Presently there are a
few unknowns with regard to
whether prior infection immedi-
ately confers immunity against re-
infection, and even if so, how long
this immunity lasts for. This cPass
testkitisa crucial resource in allow-
ing the world to learn about these
unknowns.”

timgoh@sph.com.sg

Home tests may not be as accurate,
sensitive as lab tests, cautions expert

Home test kits to detect Covid-19
have their limitations, cautioned
Professor Wang Linfa, director of
the emerging infectious diseases
programme at Duke-NUS Medical
School.

“I know the general public thinks
it’s great to have a home kit, but...

I'm convinced you can never pro-
duce a home kit as accurate, as sen-
sitive as a lab-based test,” he said
yesterday.

Arecent attempt in the UK to use
such kits on a mass scale fell flat, af-
ter the authorities announced that
at least 3.5 million such kits were

tooinaccurate to be used.

Earlier this month, the Health Sci-
ences Authority (HSA) removed
the online listings of a number of il-
legal test kits with inherent limita-
tions which might have resulted in
incorrect or misleading findings.

HSA said: “Self-directed use of

such unapproved test kits by con-
sumers can lead to a false sense of
security and risk the spreading of
Covid-19 unknowingly due to false
negative readings, or result in delay
in seeking appropriate treatment.”

Prof Wang said there might also
be operational issues associated
with such tests.

He said: “In a finger prick test,
when you take blood and put it on
the apparatus, do you do it yourself,
oraskyour brother, or your mother,
oryour grandfather to doit?

“Because if that person’s hand is
shaking, you will have a drop of

Source: The Straits Times © Singapore Press Holdings Ltd. Permission required for reproduction.

blood in the air, and you may infect
the person trying to help you if
you're actually (infected).”

Prof Wang acknowledged home
test kits may still have their uses -
such as mass testing to see what pro-
portion of a population is infected -
but felt that it might not be helpful
in other situations, such as letting
individual people know whether
they are immune to the virus.

“They have their uses. But you
have to (know) what question you
are asking,” he said.

Timothy Goh

USEFUL FOR DEVELOPING NATIONS

ThecPass
developed by our
team can be used
for contact tracing,
reservoiror
intermediate
animal tracking,
assessment of herd
immunity, longevity
of protective
immunity and
efficacy of different
vaccine candidates.
Itdoes notrequirea
biosafety
containment
facility, which
makesit
immediately
accessibletothe
global community,
including many
developing nations.
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PROFESSORWANG LINFA, director of
Duke-NUS emerging infectious
diseases programme.

KEYIN FIGHT AGAINST PANDEMIC

Thisinnovative
cPassdiagnostic kit
will beinstrumental
insupporting the
fightagainstthe
global pandemic.

b D

DRSIDNEY YEE, DxD Hub's chief
executive.

HELPFULTO GOVERNMENTS

The testresults will
be of greathelp to
governmentsin
guiding the
resumption of work
sinceitisextremely
useful for quickand
reliable
surveillance to
determine how
widely a population
has gained
immunity to the
Sars-CoV-2virus.
Detection of
neutralising
antibodies
determines who can
more safely go back
towork or to more
social life.

b D

DR ZHU LI chief strategy officer of
GenScript.
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