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1. Genetically encoded sensors for cellular metabolites and life activities. We are currently

developing protein based sensors by fusion of fluorescent proteins and specific sensing
domains. These sensors may be used conveniently for monitoring various intracellular events.
Particularly, we have recently obtained highly responsive NADH, glucosc and cAMP sensors
for live cell imaging.

2. Small molecular fluorescent probes for specific labeling and imaging of protein thiol post
translational modifications, including protein S-nitrosation, disulfides, sulfenic acid and vicinal
dithiols. We developed new fluorescent imaging methods tor cellular protein disulphide,
S-nitrosation, sulfenic acid and vicinal dithiols. Ongoing studies include regulation of protein
thiol proteome and their functional implications.

3. Optogenctics modules and circuits. We arc currently developing synthetic proteins which are
activated by light. These proteins may be used for control of gene expression, enzyme catalysis
and labeling of live cells and animals in a spatiotemporal manner.

4. High content, high throughput genetic and drug screening. Our new methodologies make it
possible to identity genes and chemicals that regulate global cellular metabolism in a large
scale. These genes and chemicals have the potential to be used in disease diagnosis and
treatments.

5. Protein expression systems and bio-manutacturing technologics. We are currently working

on next generation bioreactor technologies with improved efficiency and reduced emission.
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