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OVERVIEW

The Translational Chemical Biology Group bridges organic chemistry
and biology to uncover fundamental biological mechanisms and
inspire the next generation of targeted therapeutics.

In chemistry, chemoselectivity describes a reagent’s ability to react
selectively with one chemical group while ignoring others. Organic
chemists have long harnessed this property to design catalysts and
streamline the synthesis of complex molecules. The Group applies
this same principle within living systems. By leveraging expertise
in organic chemistry, the team explores the intrinsic reactivity of
functional groups in biological macromolecules—such as nucleic
acids and proteins—to develop innovative molecular probes and

therapeutic agents.

“Our Group has made
significant contributions at
the interface of chemistry
and cancer biology. By
applying fundamental
chemical principles to
biological systems, we have
developed new methods
for de novo biology that
support several ongoing
therapeutic and diagnostic
programmes.”
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RESEARCH HIGHLIGHTS

The Translational Chemical Biology Group has developed a
chemistry-driven immunodiagnostic platform that enables
minimally invasive cancer detection and therapy response
prediction. This Nature Communications study identified a panel
of plasma amino acid residue biomarkers capturing cancer-specific
immune activation distinct from autoimmune or infectious disease,
with proof of concept demonstrated in a170-patient cohort across
multiple cancer types. The approach provides a foundation for
precision, blood-based cancer diagnostics and real-time immune
monitoring.

In parallel, the Group reported in Nature Chemistry a tumour-
specific STING activation mechanism achieved through proximity-
induced covalency—the first demonstration of small-molecule
recognition enabling spatially controlled prodrug activation. In vivo
validation confirmed robust anti-tumour efficacy across different
models.

In a Journal of the American Chemical Society publication, we
described the development of a charge-based chemical strategy to
modulate biomolecular condensates. Cysteine-selective inhibitors
targeting the NTF2 domain of G3BP1 introduced negative charges
that compacted the protein and suppressed stress granule formation.
This work establishes a new framework for small-molecule control of
intrinsically disordered region dynamics with therapeutic potential.

Together, these studies demonstrate how rational chemical design
can decode immune signatures, modulate innate immunity, and
develop small molecules that control biomolecular condensates
for next-generation cancer diagnostics and therapies. B

FIGURE 1 Our two-component
prodrug strategy with enhanced tumour
specificity for on-site synthesis of a
potent STING agonist. Nu: nucleophile.
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