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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:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  Bacteriocins are small molecules bacteria use to kill competing microbes.  This work will 
focus on key features of these molecules and their role in modulating the bacteriocin:membrane 
interaction that leads to subsequent target cell death. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Many organisms use small cationic peptides as antimicrobials and toxins.  In bacteria, these 

molecules, termed bacteriocins, are used to aid the microbe in competing for resources in its ecological 
niche.  These peptides are membrane active and are thought to exert their action through permeabilization 
and subsequent lysis of the target cell.  Interestingly, each bacteriocin is able to kill only specific types of 
similar bacteria, while leaving the parent organism unharmed.  Many bacteriocins also share a common 
bacteriocidal activity against Listeria monocytogenes, a common food-borne pathogen.  Although there 
has been extensive genetic characterization of the bacteriocidal activity of these peptides, little is known 
about their mechanism of action, particularly the biophysics of their association with membranes.  This 
work will focus on elucidating the roles of key amino acids in the bacteriocin:membrane interaction and 
the implications that these interactions have for biological activity.  Mutant bacteriocins will be 
synthesized or expressed and their ability to bind and permeabilize model cell membranes will be 
monitored.  Bacteriocidal activity against Listeria monocytogenes will also be assessed.  A chemical and 
biophysical understanding of how specific amino acids affect the association of bacteriocins with cells is 
essential to understanding their target cell specificity and activity.  This knowledge can aid to the 
development of bacteriocins as both potent non-cytotoxic probiotics and food preservatives for fighting 
and preventing human diseases.   

 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  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 relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
The re-emergence of bacterial pathogens as a significant threat to public health has lead to an increased 
awareness of food safety.  One of the most common food-borne 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.  In the past decade it has been found that lactic acid bacteria, common 
food borne bacteria that are non-pathogenic, produce small proteins that kill Listeria.  The project 
outlined in this proposal focuses on understanding the 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. 


