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Investigate roles of RNA in regulation, in virology, as
enzymes, as vaccines

Identify conserved and functional structures in RNA
Identify functional RNA-RNA interactions

Predict spatial RNA structures as novel drug targets
Improve methods of RNA structure measurement by NMR

Industry collaborations in the RNA therapeutics and
vaccine areas (UVAXX Pte Ltd, AAVACC Pte Ltd, Skyhawk
Therapeutics Inc.)

Local Collaborations: NUS, NTU, NEA, A*STAR GIS, SigN,
IBN, IMCB

International Collaborations: Cambridge, Harvard, UCSF
Kumamoto, Lisbon, Tallin, Lund, Innsbruck
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We identified crucial conserved structural elements in (top)

the RNA genome of Dengue and Zika viruses that may be
amenable to targeting by RNA or conventional
therapeutics. Bioinformatic analysis of genomic
structure enabled by chemical probing, crosslinking and
sequencing experiments alongside structural models of
the genome elucidated potential targets within the
genome and these sites were verified to be functional
structures by synonymous mutagenesis experiments and
(where  possible)  attempted rescue  through
compensatory mutations that reconstitute the targeted
structures.
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We are currently working to target identified structures W|th antisense-oligonucleotides
and small molecules to demonstrate their viability as targets for drug discovery.
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Influenza Reassortment
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Influenza viruses feature a (-)-sense single-stranded RNA
genome segmented into 8 distinct parts, with each part of
RNA bound to a helical nucleoprotein assembly. A key step
in the lifecycle of Influenza viruses is the packaging of the
correct 8 segments into a nascent virion. Recent evidence
has shown that specific RNA-RNA interactions are involved
in the association of these segments and provide distinct
interaction sites to recognize each other.

We have constructed detailed structural models comprising
of viral RNA, the viral nucleoproteins and the viral
polymerases. EM studies of these assemblies have allowed
us to integrate near-atomic resolution models of the protein
components with RNA structures modelled based on cross-
linking and chemical probing data of the Influenza genome.

~66 nm _o

~78 nm
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We found functional structures in the
genome of Chikungunya virus. This is
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With Wan Yue, GIS & Dahai Luo, NTU
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We intended ;
todesigha C_/Jak
decoy of :

the human
cell-entry receptor
ACE2 for acute
treatment of SARS-

purpose we needed to

optimize the interface “

of ACE2 to enhance the ‘R‘J‘
Q\L\\\j 250kDa

kinetics and affinity of
. . . 150kDa
Spike-RBD binding. 100kDa

75kDa

' A= 1seq-FCACE2HYA-1

B = 1seq-FCACE2HYA-2
C = 1seq-FCYTEACE2HYA-1

D = 1seq-FcYTEACE2HYA-2

We identified several effective mutations that were subsequently synthesized and evaluated, which proved the effectiveness
of our proposed changes. ACE2-YHA showed improved affinity and faster binding kinetics over WT. The construct has shown
to be effective in neutralizing SARS-CoV-2 in cell culture and is currently undergoing production optimization.

With Cheng-l Wang, SigN.& Yuan Sheng Yang, BTI
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* Time-dependent and cell type-dependent structures in Enteroviruses

Multi-omics: Imprinting of immune memory in hematopoietic stem cells

Multi-omics: Pathways in spinal muscular atrophy

* Phage genome assembly

 Viral marine pathogens in Aquaculture

e Pseudo-contact shifts in NMR for RNA structure and dynamics measurements
* Ribozyme-based biosensors

* Feature detection and structure prediction using ML/AI

RNA-protein interactions
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PhD in Computational Biology (2014)

Research Visits at Roche (Basel, CH), Yale (CT, USA)
72 publications, cited ~1300 times, h-index 22
Group leader at Bll since 04/2019

Competitive grants: Austrian Academy of Sciences,
BMRC YIG, A*STAR CDA, AMED Japan, A*STAR UIBR

Industry collaborations in the RNA therapeutics and
vaccine areas (UVAXX Pte Ltd, AAVACC Pte Ltd,
Skyhawk Therapeutics Inc.)

Local Collaborations: NUS, NTU, NEA, A*STAR GIS,
EDDC, SigN, BTI, IMCB

International Collaborations: Cambridge, Harvard,
UCSF, Kumamoto, Lisbon, Tallin, Lund, Innsbruck




