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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.)     
The objective of this project is to develop a rapid, specific, high throughput method of detecting and 
identifying non-O157 Shiga toxin-producing E. coli. 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 Shiga toxin-producing E. coli (STEC) infections can cause various illnesses such as mild to bloody 
diarrhea, hemorrhagic colitis (HC), hemorrhagic uremic syndrome (HUS) and can lead to death of 
individuals with compromised immune systems.  E. coli serogroup O157 remains the most common 
STEC in the U.S., but many more STEC O serogroups may be equally hazardous, and are typically 
ignored.  Epidemiological studies suggest that 20-50% of STEC infections are caused by non-O157 
STEC's, accounting for an estimated 37,000 illnesses annually. STEC's have been recovered from many 
domestic and wild animals, particularly ruminants.  Transmission may occur via the fecal oral route, 
leading to the contamination of foods and water.  This project proposes to design, optimize and validate a 
method for detecting non-O157 STEC's and identify their O serogroups.  PCR assays will be designed for 
the STEC O serogroups more commonly associated with human illness such as O26, O91, O103, O111, 
O113, O121, O128, and O145.  Current DNA databases, BLAST, and primer design software will be used 
to identify target DNA sequences unique to each O serogroup.  Once these PCR assays are designed 
and optimized, they could be combined by coupling the PCR assays with differentially-colored Luminex 
fluorescent beads.  PCR reactions analyzed on the Luminex platform can discern up to 100 different 
target DNA sequences.  The PCR-Luminex assays will analyze multiple targets, be extremely sensitive, 
are specific for target sequences, and are rapid because of the Luminex platform’s high throughput 96 
well format.  Successful implementation of this project will result in a method for detecting non O157 
STEC's which will help prevent consumption of hazardous foods  and save thousands of Californians 
from the physical, emotional and economic stresses of foodborne illness.    
 
 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.)         
 E. coli that contain one or more of the shiga toxin genes are characterized as Shiga toxin- 
producing E. coli (STEC) and are potential human pathogens.  STEC infections can cause various 
illnesses such as mild to bloody diarrhea, hemorrhagic colitis (HC), hemorrhagic uremic syndrome (HUS) 
and can lead to death of individuals with compromised immune systems.  STEC's have been recovered in 
the intestines of many domestic and wild animals, particularly ruminants.  Transmission may occur via the 
fecal oral route leading to the contamination of foods.  These STEC's can be classified by their O 
antigens into over 200 different O serogroups, which helps to facilitate laboratory procedures for clinical, 
environmental and food microbiological labs and provide better epidemiological data to control the spread 
of foodborne outbreaks.  Although E. coli serogroup O157 remains the most common STEC in the U.S., 
many other STEC O serogroups may be equally hazardous but are largely ignored.  Epidemiological 
studies suggest that 20-50% of STEC infections are caused by non-O157 STEC's, accounting for an 
estimated 37,000 illnesses annually. The number of STEC infections and illnesses may be severely 
underestimated, however, because many laboratories are not able to detect non-O157 STEC's.  This 
project proposes to develop a method for detecting non-O157 STEC's and identify their O serogroups.  
PCR and Luminex fluorescent beads will allow for detection of genes unique to each O serogroup in a 
single multiplex assay.  Successful implementation of this project will help prevent consumption of 
hazardous foods saving thousands of Californians from the physical, emotional and economic stresses of 
foodborne illness. 


