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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-I Wang, SigN.& Yuan Sheng Yang, BTI

We intended
to design a
decoy of
the human
cell-entry receptor
ACE2 for acute 

treatment of SARS-
CoV-2 infection. To this 
purpose we needed to 
optimize the interface 
of ACE2 to enhance the 
kinetics and affinity of 
Spike-RBD binding.

Singapore Patent Application 10202112143T (01 Nov 2021)
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wt CN6A                                      CN6B                                CN6AB 

wt LR1A                                      LR1B                              LR1AB 

Yang SL et al. Nature Communications 12 (1) 1-15. (2021)

We identified crucial structural elements in the genome of 
SARS-CoV-2 through chemical cross-linking, SHAPE probing 
and usage of Nanopore sequencing to analyze the individual 
subgenomic transcripts of the virus.
This allowed us to design mutations within these elements 
that disrupt these structures and cause significant 
attenuation of viral fitness. Mutations were designed on both 
sides of the strand and tested as A/B, and A+B to confirm the 
effect is related to the predicted structures. Our study offers 
the potential to design attenuated strains and targeted 
therapies toward these elements. 
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The lab of Sherry Aw designs RNA constructs for diagnostic 
and therapeutic purposes. We contribute to the design of an 
autocatalytic ribozyme triggered by specific small RNAs. 
This strategy offers the opportunity to create biosensors via 
the release of fluorescent probe RNAs in the presence of 
disease-specific small RNAs. Alternatively, the constructs can 
release any specific small sequence that would serve as a 
targeted therapeutic only in cells expressing the trigger RNA.
Our team investigates the stability and cleavage mechanism 
to improve the efficiency of product release and to 
minimize background cleavage. We performed 
extensive modelling of the Ribozyme in secondary
structure space and analyzed the resulting
Ensembles with regard to stability
and energetics. We also
proceeded to model
the cleavage dynamics
using MD simulations.
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DeFalco L et al. Cells 10 (3) 642. (2021)

We collated a review of the cause 
and effect of flavivirus genome 
circularization. Flaviviruses are 
dependent on 5’ and 3’ 
circularization motifs for their 
replication. Our review highlighted 
recent work by our own and other 
labs that shed light on the functional
role circularization plays for these 
viruses.
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Delli Ponti R et al. Under Revisions (2022)

We constructed a computational pipeline to streamline the 
analysis of structure probing data and secondary structure 
modelling in the analysis of RNA structure. In the absence of 
experimental reactivity data, we include CROSS data that 
uses machine learning to impute reactivity from sequence. 
We show that our pipeline is able to identify known 
functional RNA segments in viral genomes, mRNAs and 
lncRNAs. 
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Wang J et al. Molecular Cell 81 (23) 4942-4953. (2021)

We traced the structure of transcripts through 
the process of neuronal cell differentiation. We 
found that a significant number of transcripts 
change their structure, particularly within their 
UTRs throughout differentiation. This is an 
interesting mechanism of gene regulation as 
such structures can regulate decay of transcripts 
and translation initiation. 
We find that transcripts are generally more 
homogeneous in structure within stem cells 
while the diversity increases throughout 
differentiation. We identified specific clusters 
associated with changes in structure that are 
uniquely more single-stranded at particular cell 
stages which is likely indicative of active 
translation. 
Modification of sites associated with RNA-
binding proteins to alter their structure showed 
that these structure changes can affect protein 
binding.
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Conceived as a follow-up to the neurogenesis project, we are currently 
investigating the evolutionary conservation of mRNA and ncRNA structure in 
mammals. We were able to identify a high number of orthologous genes and 
our collaborators performed full-transcriptome structure probing. We are 
currently comparing structures of all covered orthologous transcripts between 
species to identify conserved structural elements despite sequence changes.
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Huber RG et al. Submitted (2022)

This project aims to identify diagnostic and prognostic 
biomarkers for Amyotrophic Lateral Sclerosis. ALS is highly 
heterogeneous in presentation and currently relies on a purely 
clinical diagnosis. Moreover, specific patient sub-populations 
have divergent outcomes with regard to speed of progression 
and involvement of cognitive-behavioural aspects. 
Using public multi-omics data, our study used both a top-down 
analysis relying on clinical criteria for stratification of contrasts 
and a bottom-up approach based on clustering patients based 
on genetic information and subsequently identifying interesting 
clinical sub-populations with distinct outcomes.
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Evaluate immune response
of HSCs and derived myeloid 
cells:
• Survival
• Inflammatory cytokine 
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