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Abstract

The challenges of increasing environmental contamination and scarcity of natural resources
necessitate innovative solutions to ensure a sustainable future. Recent advances in synthetic biology
and protein engineering offer tremendous opportunities to design biological systems at the
molecular level for novel functions. While synthetic biology has been mostly applied in biomedical
and biomanufacturing fields, its potential for developing innovative strategies to address
environmental challenges is gaining increasing attention. This talk will present our research work on
leveraging synthetic and molecular biology in two areas: biocatalysis and biosensing. For
biocatalysis, the discussion will focus on examples of: i) renewable biocatalysis for the efficient
degradation of emerging contaminants in water reclamation and reuse, and ii) biocatalyst
engineering and enzyme mining for plastic depolymerization and upcycling. For biosensing, the
discussion will focus on engineering novel types whole-cell biosensors for point-of-use detection of
waterborne pathogens and airborne pathogens. Underlying these research directions is the
combined use of synthetic and molecular biology techniques, bioprocess and environmental
engineering principles, and machine learning/Al to solve emerging environmental challenges.
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