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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.)   
The goal of this project is to target plasmid-borne protein toxins as biomarkers for identification of 
bacteria at the species level.  The proposed method will use mass spectrometry for detection in minutes 
without the need for antibodies.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Many techniques have been explored for rapid microorganism detection and identification.  The two most 
promising techniques target genetic information at different levels (DNA & proteins).  The polymerase 
chain reaction (PCR) has demonstrated unparalleled levels of sensitivity and specificity by targeting 
DNA for amplification.  Unfortunately, the time required for the PCR reaction hinders rapid detection.   
 
Matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS) has emerged as a promising 
alternative to PCR, with high sensitivity and detection times ranging from seconds to minutes.  MALDI-
MS can be applied to microorganism identification by detecting proteins directly from bacteria that are 
unique to the species of interest.  Unfortunately, specificity has been limited by extremely high amino 
acid sequence conservation between proteins observed from closely related species.  This problem is 
extremely prevalent for B. anthracis due to a high abundance of closely related species in the 
environment.  To alleviate the specificity limitation, we intend to target tryptic peptides from the plasmid-
borne protein toxins for microorganism identification.  This will provide a level specificity that has yet to 
be demonstrated by MALDI-MS proteomics approaches.  B. thuringiensis will be used as a model 
organism for the development of this method.  Since the toxins produced by B. anthracis and B. 
thuringiensis share similar characteristics from a method development standpoint, the method will likely 
be transferable to detecting the toxins of B. anthracis.   
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.)         
 
Bacillus anthracis, the causative agent of anthrax, has been categorized as a “class A agent” by the center 
for disease control and prevention (CDC).1  This classification states that anthrax poses a significant 
threat to human health.1  The spore form of anthrax is extremely rugged and can handle severe 
environmental conditions, which makes it an optimum delivery vehicle for bio-warfare applications.  
Sadly, anthrax has already been used with lethal effects.  In 1979 the Soviet military covered up an 
“accidental” release that ended up killing 64 people.2  In 1993 the terrorist group, Aum Shinrikyo, 
attempted to release anthrax over a Japanese city.3  Fortunately, the strain that was released was not fully 
virulent.3  The most recent event occurred in 2001, in which anthrax was sent through the U.S. mail and 
resulted in five deaths.4  In each of these cases it took days to weeks to discover that exposure to anthrax 
had occurred.2-4 Obviously this amount of time for detection is unsatisfactory for effective treatment of 
those exposed.  Consequently, a rapid method for the detection of B. anthracis is desperately needed.  
The focus of this proposal is to develop a mass spectrometry based method for early detection and species 
identification of Bacillus spores by targeting plasmid-borne protein toxins as biomarkers.  
 


