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Project Description
Understanding virulence mechanisms of bacterial pathogens is vital to anticipating 
biological threats and to improving detectors, vaccines, and treatments. This project will 
characterize factors responsible for virulence of Yersinia pestis, the causative agent of 
plague and a biothreat agent, which has an inducible Type III secretion virulence 
mechanism also found in other animal, plant, and human pathogens. Our approach relies 
on genomic and proteomic characterization of Y. pestis in addition to a bioinformatic 
infrastructure. Scientific and technical capabilities developed in this project can be 
applied to other microbes of interest. This work will establish a significant new direction 
for biodefense at LLNL and expand our national and international scientific 
collaborations.

Expected Results
Results from genomic, proteomic and modeling approaches to characterize Y. pestis will 
provide a more thorough understanding of the Type III secretion virulence mechanism in 
general while laying the foundation for next-generation detection of biothreat agents. 
Several spin-off projects have resulted from this work that encompass both an applied 
platform for pathogen detection as well as more basic science approaches to characterize 
virulence mechanisms for other relevant pathogens and microbes.

Mission Relevance
This project represents a national security investment that ultimately will help detect the 
presence of biological warfare/bioterrorist threat agents and genetically modified 
organisms. Our research complements existing LLNL programs in counterbioterrorism 
and builds on LLNL's expertise in genomics, proteomics, biocomputing, instrumentation, 
and national security. The project will create a functional genomics/proteomics platform 
that will be useful for future applications relevant to national security, environmental 
management, and biotechnology missions in NNSA and the DOE Office of Science.



Accomplishments and Results
Work completed in FY03 includes (1) genomic and proteomic characterization of Y. 
pestis; (2) analysis of host response to Y. pestis exposure (3 spin-off projects); (3) 
characterization of Y. pestis regulatory proteins by SELDI-MS; (4) development of a 
real-time expression system to detect cascades and feedback loops that govern virulence 
(spin- off project); (5) siRNA knockouts of virulence factors to characterize virulence and 
protein interactions (spin-off project); (6) development of a novel fuzzy logic-based gene 
network modeling approach; (7) gain of expertise in conventional pathway modeling 
resulting in novel biological insights for virulence; and (8) implementation of 
bioinformatics for data management, mining, and interpretation in genomic, proteomic, 
and regulatory studies. 
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