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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
Many drugs synthesized in the pharmaceutical industry require difficult to catalyze esterase reactions.  
We have shown that bacteria can catalyze esterase reactions that are useful in synthetic chemistry and 
we seek to identify (milestone) and genetically engineer bacteria (milestone) to overproduce these 
enzymes for applications in synthetic chemistry.   
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
We have discovered that several species of bacteria promote the hydrolysis of the water-insoluble 
molecule p-nitrophenyl picolinate (PNPP) at efficiencies greater than that of any published method and 
have shown that multiple factors contribute to this process.  In addition, this technology is green, using a 
completely safe/non-pathogenic bacterium that produces no hazardous waste products (unlike chemical 
methods).  Our data suggest that the major contributing factors are secreted enzymes and we seek to 
identify these factors.  Once the enzymes are identified, they will be overexpressed for applications in 
synthetic chemistry.   
 
NON -TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project for California.)         
The synthesis of many pharmacologically relevant drugs use chemical reactions are often slow, inefficient 
(only converting a fraction of the starting material), and produce toxic byproducts.  We have discovered 
that bacteria produce enzymes which catalyze chemical reactions that will be useful in the synthesis of 
pharmacologically relevant drugs (the synthesis of many drugs requires esterase reactions).  Our goal is 
to identify the bacterial enzymes that catalyze these chemical reactions.  We will then engineer safe, 
harmless bacteria to overproduce these enzymes so chemists can produce drugs faster and cheaper 
without toxic byproducts that can pollute the environment. 
 




