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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 will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)   
 
To identify and characterize novel virulence factors of Yersinia pestis, the causative agent of plague, 
aiming to utilize such factors for the development of plague vaccines and therapeutics     

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Yersinia pestis is a human pathogen and the etiological agent of plague, a disease which has caused over 
200 million deaths in three major pandemics. Today plague is recognized as a reemerging disease. The 
recent identification of multidrug resistance strains and the possibility that Y. pestis could be used as a 
bioweapon indicate that plague still poses a significant threat to human health. A safe and effective 
vaccine that induces immunity against plague is still not available. Because of these concerns, the long-
term goal of our research focuses on the identification of novel virulence factors of Y. pestis and 
utilization of such factors for the development of plague vaccines and therapeutics. Here, we propose to 
study two-partner secretion (TPS) systems of Y. pestis. Exoproteins (known as TpsA) secreted by this 
mechanism are transported across the cell envelope with the assistance of their cognate transporters 
(TpsB proteins). TpsA proteins are known to be virulence factors in many other pathogens. We have 
identified four TPS systems in the Y. pestis genome and demonstrated their expression by RT-PCR. To 
continue the study of these putative virulence factors, we propose the following specific aims: (1) 
Cloning of all four TPS systems in E. coli K12 and purification of the secreted TpsA proteins. (2) 
Production of antibodies against the purified TpsA proteins and characterization of expression and 
secretion of the TPS systems in the native Y. pestis KIM cell. At the end of the period covered by this 
proposal we expect to have identified secreted TpsA proteins of Y. pestis. We will begin to characterize 
the functions of these proteins by biochemical assays, but these experiments are beyond the scope of this 
EXECUTIVE SUMMARY: (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.)         
 
Plague is still endemic throughout the world and was classified as a reemerging disease in 1997. The 
plague bacillus was used as a biological weapon on several occasions in the past, and more recently, 
genetically-engineered strains were constructed by the Soviets that were more lethal than the wild-type 
strain and resistant to common antibiotic treatment. No vaccine is currently available for plague in the 
US. The long-term goal of our research focuses on the identification of novel virulence factors of Y. 
pestis and consequently their utilization for the development of plague vaccines and therapeutics.  
 
The potential benefits of this research project are far-reaching. The development of vaccines against 
infectious diseases is a growing and very dynamic field of biotechnology. Graduate students at Cal Poly 
Pomona who are majoring in Biology with emphasis in Biotechnology or Microbiology will have the 
opportunity to perform original research in the field of infectious diseases. Given that most of our 
graduates are employed by the local biotechnology and pharmaceutical industry in Southern California 
and the Bay area, this research project will provide an excellent training opportunity for future 
researchers who will be employed in the State of California. 
                                                                                 
 
 
 


