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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The 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.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
 

Bacteriocins are small molecules bacteria use to kill competing microbes by lysing their cell 
membrane.  This work will focus on the production and initial characterization of bacteriocin mutants for 
the collection of preliminary data to be used in the re-submission of an NSR Research at Undergraduate 
Institutions (RUI) proposal. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 

The goal of this proposal is to understand the underlying cell specificity and activity of 
carnobacteriocin B2 (CbnB2), an anti-Listerial bacteriocin, through the functional characterization of key 
amino acids and target membrane components. We hypothesize that residues and membrane 
components shown to be essential for CbnB2 function directly affect CbnB2 structure, membrane binding, 
and/or membrane penetration.  To this end, mutant bacteriocins will be expressed and purified and their 
bacteriocidal activity will be assessed.  Future work will involve structural characterization and 
determination of membrane binding affinity for mutant bacteriocins displaying altered functions.  
Understanding the chemical and biophysical nature of the bacteriocin:membrane interaction, through 
examination of both the peptide and the membrane is essential.  Discerning and exploiting the bacteriocin 
mechanism of action may suggest new targets in the development of potent non-cytotoxic antibiotics and 
food preservatives, both important in fighting and preventing human diseases. 

Studies on this topic will also add to the general knowledge base of structure:function 
relationships in peptide:membrane interactions, a long-term overall goal of the PI’s laboratory.  Compared 
to studies of free proteins, the analysis of membrane bound proteins is still a young field.  For example, 
there have been extensive studies on the antimicrobial target spectrum of bacteriocins, but there has 
been little biophysical description of key molecular features required for their mechanism of action.  This 
work will also lead to additional data on the use of biophysical methodologies, particularly calorimetry, in 
the study of membrane-binding peptides.  Preparation of the mutants described in this proposal is the first 
step towards these discoveries. 
 
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.)         
 
 The re-emergence of bacterial pathogens as a significant threat to public health has led to an 
increased awareness of food safety.  One of the most common food-born pathogens is Listeria 
monocytogenes, a bacteria found to contaminate a variety of raw and processed foods including 
vegetables, meats, and dairy products.  Listeria infection can result in a variety of illnesses ranging in 
severity from fever and nausea to meningitis and fetal miscarriage.  It has been found that lactic acid 
bacteria, common food-born bacteria that are non-pathogenic, produce small proteins that kill Listeria.  
The project outlined in this proposal focuses on preparing mutant proteins that will allow us to elucidate 
the roles of key features of these molecules that allow them to target and kill other competing bacteria 
such as Listeria.  This work can aid in the development of these molecules as both potent and safe drugs 
and food preservatives for fighting and preventing human diseases.




