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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.)     
 

This proposal identifies a potential Pseudomonas aeruginosa protein sensor for cAMP, the primary 
signaling molecule for the virulence of the pathogen, and tests its involvement in virulence using a fruit fly 
model. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers) 
 

The ability of Pseudomonas aeruginosa to infect and sustain itself inside host cells depends on a 
virulence mechanism involving cAMP, a well-known signaling nucleotide. While Vfr (Virulence factor 
regulator), the known cAMP sensor protein, plays a central role in the virulence process of the pathogen, 
there is hidden complexity in the cAMP regulatory pathway that is not fully understood. 
 

This proposal concerns an additional putative cAMP sensor protein termed Vlp (Vfr like protein) in P. 
aeruginosa. We will test the role of Vlp in P. aeruginosa virulence by constructing a vlp-deleted P. 
aeruginosa mutant and then monitoring the killing efficiency of that strain for fruit flies (Drosophila 
melanogaster) in comparison with wild-type P. aeruginosa and a vfr-deleted P. aeruginosa. We will also 
test if Vlp is indeed a cAMP sensor for the pathogen. The cAMP dependency of Vlp for transcriptional 
activation will be monitored using a chimeric protein construct, which is designed to fully exploit the PI’s 
expertise on the Escherichia coli cAMP receptor protein, a prototype cAMP-sensing protein. 
 

The long-term goal of this research is to understand how the virulence program of P. aeruginosa is 
coordinated upon entry into human hosts. The sensor proteins for cAMP are key component for the 
process and also excellent targets for therapeutic intervention. Better defining the nucleotide sensors 
might therefore lead to the development of an alternative therapeutic strategy to control the pathogen. 
 
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.)         
 

Pseudomonas aeruginosa is an opportunistic human pathogen that can cause severe diseases leading to 
death. P. aeruginosa is also a frequent cause of nosocomial infections due to its natural and acquired 
resistance to many antibiotics. Thus, the pathogen is a serious threat to public health in California and 
around the world. 
 

A small molecule, cAMP, has been known to be the primary cellular signal utilized by P. aeruginosa for 
the expression of many virulence genes, which is required for the infection and survival of the pathogen 
inside human hosts. Proteins that sense cAMP are certain to orchestrate such virulence process. At 
present, only one cAMP-sensing protein is known, and that protein by itself cannot fully explain the known 
complexity of the cAMP regulatory pathway in P. aeruginosa virulence. Here we identify another potential 
cAMP sensor protein in the genome of P. aeruginosa and test its role in virulence, which might bridge the 
current knowledge gap in the primary virulence pathway of the pathogen. The proposed experiments 
include the construction of a P. aeruginosa mutant lacking the new protein factor and virulence testing of 
the mutant strain in fruit flies. 
 

The long term goal of this project is to comprehensively understand the primary virulence mechanism of 
P. aeruginosa, and further to develop alternative therapeutic strategies to control the pathogen, which is 
important due to the diminishing usefulness of antibiotics to this bacterium. 
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