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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.)   
The objective of this project is the identification of concentration changes in bacterial proteins as the 
result of exposure to bacterial pheromones that regulate fundamental physiological processes in the 
bacterial cell. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The goal of this study is to identify proteins produced in response to a bacterial pheromone or signal 
molecule. The concentration of the signal molecule indicates that the bacteria have reached a particular 
cell density or quorum. This ability to sense population density allows the bacteria to carry out group 
activities, such as host invasion. The quorum sensing system is not well understood in Escherichia coli 
and most other gram-negative bacteria. Two major classes of signals have been identified in E. coli. One 
class (AI-1) seems to be species specific, while the other (AI-2) seems to be a generic signal for many 
different species of bacteria to sense the others presence. For the proposed study, proteins contained in 
the bacterial cell will be separated using 2-dimensional electrophoresis and proteins that are expressed or 
repressed by the addition of the signal molecule will be identified using mass spectrometry. Identification 
of proteins made or degraded in response to the signal molecule will be used to identify the genes 
regulated by the quorum sensing system. Preliminary results have identified differentially expressed 
proteins in response to (AI-1) and AI-2. The results indicate the signals may be involved in preparing the 
cell for starvation conditions, where replication and protein synthesis is being down-regulated and amino 
acids are being metabolized as a source of energy. The results of the proposed studies may allow the 
identification of potential targets for development of new antibiotics; as well as provide insight into the 
regulation of fundamental cellular processes.  

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State 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 goal of this study is to identify proteins produced or degraded in response to a bacterial 
pheromone or signal molecule. The concentration of the signal molecule indicates that the bacteria have 
reached a particular cell density or quorum. This ability to sense population density allows the bacteria to 
carry out group activities, such as host invasion. The quorum sensing system is not well understood in 
Escherichia coli and most other bacteria. The proteins contained in the bacterial cell will be separated and 
those that are made or degraded in response to the added signal molecule will be identified. By knowing 
which proteins are made or degraded in response to the signal molecule, it is possible to work backwards 
to identify the genes regulated by the quorum sensing system. Knowledge of the gene systems regulated 
by quorum sensing may allow the identification of potential targets for development of new antibiotics. 
Broad, long-term objectives of this proposal include providing enhanced training opportunities for my 
students and maintaining my own currency in the field as well as providing a foundation for expanded 
facilities via external funding. 


