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S’pore team wins contract
to improve mRNA vaccines

Researchers aim for version that
needs smaller doses, is cheaper

GenaSoh

A Singapore team of researchers is
working on the next generation of
mRNA vaccines that could have
doses up to 100 times smaller than
current ones and be cheaper to
manufacture.

Some of the production technol-
ogy advances will hinge on chang-
ing the shape of the genetic mate-
rial in mRNA vaccines - the tech-
nology usedin Pfizer and Moderna
Covid-19 vaccines - with re-
searchers looking at replacing the
use of straight strands of RNA with
the more stable circular RNA.

The Agency for Science, Technol-
ogy and Research announced last
week that a team from its Genome
Institute of Singapore (GIS) and In-
stitute of Bioengineering and
Bioimaging, together with the Na-
tional University of Singapore’s
Yong Loo Lin School of Medicine,
has been awarded a contract from
an international health tech pro-
gramme to manufacture circular
RNA formRNAvaccines.

The team is the only one from
Asia, out of 17 teams worldwide, to
be awarded a contract from the
Wellcome Leap R3 Programme
thisyear.

Wellcome Leap is a non-profit or-
ganisation founded by the Well-
come Trust to accelerate innova-
tions that benefit global health.

Its R3 programme aims to build
and deploy the next generation of
RNA technology for future pan-
demics. This includes the advance-
ment of mRNA vaccines, which
were introduced into mainstream
use in 2020 to fight Covid-19.

Current mRNA vaccines rely on
introducing the RNA molecule in
string form into human cells to in-
duce them to produce Covid-19
spike proteins, which trigger the
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Thegoalistoachieve
hundredfold
reductionofthedose
required, soinstead
0of100mcg, itwould
be1mcg.
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DRWAN YUE, from the Genome
Institute of Singapore.

While highly effective, current mRNA vaccines have drawbacks, such as high
doses to be effective and high costs. PHOTO: AGENCE FRANCE-PRESSE

What's the difference between straight RNA
and circular RNA in vaccines?

Here are three key differences between the two RNA shapes and how they affect
vaccine manufacturing and delivery

Straight RNA Circular RNA

RNA “caps” ®

Section of RNA that

signals where coding
should begin or end

RNA sequence coding
for spike protein

More vulnerable to degradation by enzymes due to
exposed ends

Requires expensive RNA "caps” to protect the strand
against degradation on exposed ends

No exposed ends; less vulnerable to degradation

Does not require patented RNA sequences to protect
strand against degradation because it is circular,
making it cheaper

Substantially lower dose required due to higher
stability of RNA molecule

Higher dose of RNA needed due to high proportion of
RNA getting degraded during vaccine delivery
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body’s immune system to mount a
defence against the virus.

While highly effective, current
RNA vaccine designs have several
drawbacks, such as the need for
low temperatures during trans-
portation and storage, high doses
to be effective - 30 to 100 micro-
grams (mcg) a dose — and high
costs.

The Singapore project aims to ad-
dress some of these shortcomings
by developing circular RNA ver-
sions of the vaccine, which in-
volves increasing and stabilising
the amount of proteins produced
perunit RNA,

This would allow the dose to be
reduced, in turn lowering the cost
of the vaccine.

Dr Wan Yue, group leader of the
Laboratory of RNA Genomics and
Structure and associate director of
Epigenetic and Epitranscriptomic
Systems at GIS, said: “By manufac-
turing circular RNA, we aim to re-
duce the cost of vaccine substan-
tially because the circular design
bypasses the need for capping of
the RNA and for RNA modifica-
tions along the RNA - both of
which are expensive due to the
patentsassociated with them.”

Furthermore, the higher stabil-
ity of circular RNA means lower
doses of RNA are required per shot
for an equivalent immune re-
sponse.

Dr Wan added: “The goal is to
achieve hundredfold reduction of
the dose required, so instead of
100mcg, it would be Imcg.”

For illustration, a single dose of
Moderna’s Covid-19 vaccine con-
tains 100meg of mRNA.

Theoretically, by manufacturing
circular RNA, the result is that only
Imcg of mRNA would be required
to mount an equivalent immune re-
sponse.

The researchers hope that this
platform to manufacture circular
RNA will be functional in three
years for use as a fast and flexible
system to generate RNA vaccines
against coronaviruses and other
pathogenslocally.

Professor Patrick Tan, executive
director of GIS, said: “Singapore is
deeply involved in the global effort
to develop RNA vaccines to fight
both current and future pan-
demics.

“This is part of our GIS journeyin
developing world-class nucleic
acid therapeutics capabilities in
Singapore to build a fast and flexi-
ble system in our fight against dif-
ferent diseases.”
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