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Research Synopsis 

1. Cell-free synthetic biology.  We build synthetic gene networks and characterize them in cell-free protein expression 
systems.  These cell-free reactions can be confined in different nanofabricated devices and reaction vessels.  This 
enables the study of various properties of gene circuit function in contexts that are simpler than living cells. 

2. Engineering cell communities.  Using quorum sensing components from a variety of organisms, we equip cells with 
new intercellular communication capabilities.  We then interface these communication components to intracellular 
gene regulation components in order to engineer consortia, direct pattern formation, and divide tasks among group of 
engineered cells. 

3. Gene expression noise analysis.   Gene expression in cells is inherently noisy due to the fact that reactions are 
discrete, randomly timed, and confined to small volumes.  Analysis of the noise in gene expression of either live cells 
or of cell-free reactions confined in small volumes can reveal important design principles of genetic networks. 
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