Research

The Aw lab is interested in understanding roles for RNA, in particular microRNA
(miRNA), in neurodegeneration and movement disorders, and exploiting RNA biology
to develop translational technologies based on novel functional RNA molecules, for
disease diagnosis and therapeutics.

To do this, we take a cross-disciplinary approach, combining genetics, biochemistry
and chemistry, behavioural assays, high-speed imaging and computational analysis,
collaborating closely with computer scientists, chemists and engineers.

1. RNA in disease

MiIRNA, a class of short, non-coding RNA involved in gene regulation, carry out
important functions in most biological systems and are implicated in many diseases.
We carry out functional screens of miRNA mutants, and molecular and biochemical
characterization of conserved miRNA regulatory pathways, to understanding how
defects in miRNA biology can lead to diseases like neurodegeneration, tremor and
movement disorder.
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2. RNA technologies for diagnostics and therapeutics
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Besides functioning in gene regulation and disease pathways, miRNA also have
emerging roles as clinical biomarkers useful for disease diagnosis. Innovations in



techniques to sense and quantify miRNAs may aid research into novel aspects of
miRNA biology and contribute to the development of RNA-based diagnostics. By
introducing an additional stem loop into the fluorescent RNA Spinach and altering its
3’ and 5’ ends, we generated a new RNA, Pandan, that functions as the basis for a
miRNA sensor (Aw et. al., NAR 2016, PCT/SG2017/050086 2017).

While Pandan exhibits large fluorescent fold changes and is specific for its target
miRNA, it was not sensitive enough for detection of miRNA at endogenous levels, as
the RNA is not amplified (as is normally carried out in RT-gPCR). Hence, we are
further working on other RNA sensors that can amplify this signal.

We are further developing these molecules for clinical diagnostics for diseases in
which RNA serve as useful biomarkers, including COVID-19.
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3. Machine learning for study of movement disorder

Movement defects often accompany neurodegenerative diseases, and are used as a
basis for diagnosis. To better characterise these defects, we developed a fully
automated machine learning-based tracking and gait analysis system for fly disease
models. We are using our automated tracking system to link cellular dysfunction to
behavioral outputs, in order to understand the genes and circuits that underlie
disease, including miRNA.
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