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Small tweak leads to big

dengue breakthrough

NTU team finds that simple lab
process used to engineer enzyme
was negatively affecting results

Samantha Boh

A few years ago, scientists hit a wall
in their quest to find a drug to treat
dengue.

Despite trawling through mil-
lions of compounds, nothing
seemed to have a hope of working
against it and other related fla-
viviruses, like Zika. It took a break,
and fresh eyes, for scientist Luo Da-
hai to expose a ray of hope.

He found that it was not the po-
tential medicines which were at
fault. Instead, a simple lab proce-
dure used to engineer an enzyme in
the test tube had gone awry.

It took Dr Luo and his team some
time to tweak this process, and now
his group at Nanyang Technologi-
cal University (NTU) is developing

new compounds which they hope
can be developed into drugs to treat
dengue and Zika.

“It's a fresh start,” said Assistant
Professor Luo, who is from NTU's
Lee Kong Chian School of
Medicine.

He is working with researchers
from the Experimental Therapeu-
tics Centre at the Agency for Sci-
ence, Technology and Research
(A*Star), the NTU School of Biologi-
cal Sciences and Duke-NUS Medi-
cal School.

Flaviviruses cause anumber of se-
rious human diseases, including vel-
low fever, dengue, various types of
encephalitis and hepatitis C. For
yvears, Dr Luo had studied these
viruses and how to inhibit them.

In particular, his team had fo-
cused their efforts on the NS2B-
N53 protease — an enzyme that di-
gests viral proteins. Viral proteins
are produced in a big chunk, he ex-
plained so, to work, they need to be
cut into individual components .

Since flaviviruses need certain
proteins to reproduce, the way to

combat them is to somehow dis-
rupt this process so that they will
not be able to spread through their
human host, or infect their next vic-
tim.

“If you find a way to kill the func-
tion of this enzyme, you stop the
virus from replicating,” he ex-
plained.

This had, until now, been a fruit-
less journey.

While potential compounds that
could inhibit the function of the en-
zyme were identified, further tests
on infected human cells and animal
models were disappointing.

In 2013, Dr Luo put the effort on
the backburner to focus on other
projects. But when Zika broke out
in 2016, he was motivated to give
the research another go.

He and his team pored through lit-
erature on the subject to figure out
what had been done and why there
was no success. It struck him that
for the last 15 years or so, an artifi-
cial linker — basically a string of
amino acids - was used to create
the N52B-N53 enzyme for labora-

tory experiments.

He did away with the artificial
linker. Instead, he allowed the pro-
teins to be produced as separate
fragments, and then allowed them
to combine naturally in cells.

“The idea is not special... We were

HOPEFUL

We hope this will
resultin potent
inhibitorsand
eventually antiviral
drugs not just for
dengue but for Zika
andyellow fever as
well.
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ASSISTANT PROFESSOR LUO DAHAI on
the group's findings.

just removing nine amino acids
which were not supposed to be
there,” Prof Luo said.

This time, the process worked.

Papers on the findings were pub-
lished in several scientific journals,
including Science, over the past
year.

For now, the team is revisiting
compounds that were found to dis-
play some level of inhibition
against the N52B-N53 enzyme in
earlier dengue studies.

They have found some possible
candidates and will be doing fur-
ther experiments on the best five.

“We hope this will result in po-
tent inhibitors and eventually
antiviral drugs not just for dengue
but for Zika and vellow fever as
well,” Prof Luo said.

Professor Ooi Eng Eong, deputy
director of Duke-NUS5S Medical
School's Emerging Infectious Dis-
eases Programme, said the NTU
finding is an important step for-
ward in improving the understand-
ing of how a key viral protein com-
plex from the Zika virus works.

“Their findings provide new in-
sights on how drugs can be designed
to target this protein complex and
disable its function,” he added.

However, he noted that it will
take some time for a drug to be de-
veloped.

“Although the findings are excit-
ing and promising, successful devel-
opment of a drug that targets this
protein safely to inhibit Zika virus
infection effectively, especially in
expectant women, remains a very
challenging task,” Prof Ooi said.
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Assictant
Professor Luo
Dahai's discovery
is a significant
step forward in
the search for a
potential drug to
treat dengue
and Fika. The
scientist from
NTUs Lee Kong
Chian School of
Medicine had
put the quest on
the backburner
after repeated
failures several
years ago, but
renewed interest
when Zika broke
out in 2016.
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