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Project Goal: Engineer sugar-responsive biosensors to enable high-throughput screens of 

cellulase mutants for improved enzymatic activity.  

Allosteric TFs (aTF) are useful metabolite sensors which enable directed evolution of enzymes 

and biosynthetic pathways. Expanding aTFs to respond to new molecules would greatly increase 

their utility, facilitating the biosynthetic production of fine chemicals, intermediates, and fuels. 

However, inducer recognition and transcriptional response in aTFs are tightly coupled through 

allostery, making redesign toward new inducers challenging. Using computational protein design 

guided by evolutionary analysis, we engineer variants of the E. coli lac repressor, LacI, to respond 

to a variety of fermentable sugars while preserving allosteric function. These sugar biosensors are 

highly valuable for screening cellulase variants with broader substrate specificities and higher 

catalytic efficiencies. Superior cellulases have the potential to improve cellulose recovery from 

biomass and reducing the overall cost of commercial production of biofuels. 
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