Sensing the metabolites and cell population for metabolic engineering
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Natural metabolic control strategies have inspired the engineering of writing dynamic
function into cellular regulatory network. Current challenge for dynamic control is lacking
artificial dynamic function components in chassis, which requires the genetic parts to be tunable.
Biosensor that are metabolite-responsive provides desired input-output relationships in
synthetic dynamic metabolic control system in pathway engineering.

By rational, semi-rational design and irrational evolution of different biosensors, including
transcription factor based biosensor and RNA type biosensor, we were able to obtain the
biosensors that has different sensitivity. Combine with CrispRi or other effector, these
biosensors not only enable us to regulate the metabolic pathways dynamically and tunable but
also enable us to evolve the key enzymes and pathways towards desired products. In addition,
quorum sensing that senses the cell population in the environments was also used to control the

metabolic pathways using the AND gate and orthogonal design.
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Current research interest is focusing on metabolic engineering and synthetic biology of

microorganisms. Specifically, these interest includes:
1) Developing the metabolic and biosynthetic methods or tools for the synthetic biology;

2) Investigations of the molecular mechanisms of stress response during the metabolic

engineering and fermentation process in these micro-organisms;

3) Pathway engineering of micro-organisms towards the efficient production of useful bulk

chemicals and value added compounds;
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