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Abstract

Synthetic fluorescent probes have come forth as versatile tools that can help researchers to gain insight
into the roles of biomolecules in various diseases. Designing and discovering selective chemical probes for
biomolecules has become a topic of active investigation in recent years. In the first part of my talk, I will
present several examples to illustrate how synthetic fluorescent probes are designed and utilized for biological
investigation. In one example, we have designed a new thiol fluorescent probe by introducing dual-reactive
and dual-quenching groups to the same fluorophore. The as-designed probe showed improved sensitivity as
well as enhanced selectivity. In another example, we have discovered a minimalist fluorescent probe 4F-2CN.
The probe allows differentiation of the three highly homologous thiol species (Cys/Hcy/GSH) in living cells
using a single fluorescent probe.

Peptide-based biomaterials have attracted strong interest due to their prominent properties such as
biocompatibility, biodegradability and non-immunogenicity. Recently we have designed a new stimuli-
responsive drug delivery system by introducing peptide-functionalized AuNPs to mesoporous silica
nanoparticles. The resulting hybrid delivery system exhibits endo/lysosomal pH-triggered drug release, and
the incorporation of RGD peptide facilitates targeting delivery to avp3 integrin-overexpressed cancer cells. In
another example, we have designed the first hydrogel system that shows selective response to hydrogen
sulphide (H2S). The as-designed peptide precursor was able to produce hydrogels at a concentration of as low
as 0.1 wt%. It could then be fully degraded in the presence of excess H,S. We envision that the various
chemical tools developed by our lab can be helpful for further advancement of biomedical research.
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