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Program Background

The Microbial Safety of Aquaculture Products Center of 
Excellence was established on the campus of Delaware 
State University, Dover, DE, in 1999, as part of the USDA, 
Agricultural Research Service’s Microbial Food Safety 
Research Unit. Centers of Excellence are partnerships 
between the USDA and colleges or universities, and are 
intended to foster complementary research on problems of 
National and regional concern and to enhance cooperative 
research at participating schools.  

One of the most pressing problems related to shellfi sh 
safety is the contamination of oysters, clams and mussels 
with enteric viruses and bacterial pathogens.  Among those 
microorganisms most associated with shellfi sh-related 
illnesses are hepatitis A virus, norovirus (also called 
Norwalk-like viruses), and bacteria of the genus Vibrio 
(including the Vibrio which causes cholera).

The overall mission of the laboratory is to develop rapid, 
cost effective, and practical methods to detect these 
microorganisms in fi sh and shellfi sh and to evaluate 
processing strategies to eliminate such pathogens.  
Information and methods are provided to health and 
regulatory agencies.

Research Objectives

The Seafood Safety Research Program is focusing its 
resources on several research areas including:

• developing rapid test procedures for the detection of 
hepatitis A virus and noroviruses from shellfi sh using 
molecular biological and cell culture-based methods 

• evaluating the uptake, distribution and spread of enteric 
viruses and vibrios from shellfi sh maintained under 
natural conditions 

• developing improved shellfi sh depuration and other 
purifi cation techniques such as high pressure processing 
to eliminate viruses

• identifying and characterizing potential virulence 
proteins in Vibrio species and rapid assays for their 
detection

Impact
As requested by industry, state and Federal regulatory 
agencies, we developed improved virus testing methods 
and shellfi sh processing strategies to enhance shellfi sh 
safety.  The new tests provide a means to evaluate the 
safety of shellfi sh before they reach the consumer.  
Among the tools developed are: standard and real-time 
molecular methods to test for hepatitis A virus, hepatitis E 
virus (an emerging pathogen often found in Asia), and a 
broad array of noroviruses; a cell culture-based assay for 
hepatitis A virus, rotavirus and other enteric viruses using 
chemiluminescence technology; and procedures for the 
extraction of these viruses from shellfi sh.  We determined 
that high hydrostatic pressure processing was effective to 
inactivate a norovirus-like calicivirus, hepatitis A virus, 
and other viruses.  The demonstration of virus inactivation 
in oysters using high pressure technology provides a 
process suitable for use by the shellfi sh industry.  

We identifi ed and characterized a novel enzyme activity 
present in all species of Vibrio bacteria.  The nature of the 
activity suggests the enzyme is a virulence enhancer that 
may be involved in the invasiveness of vibrios.  Rapid 
methods were developed to detect the enzyme in bacteria 
from clinical isolates, seawater, and shellfi sh.  Since 
vibrios commonly cause disease in humans and fi sh, our 
research fi ndings may lead to faster clinical diagnosis of 
illness and better monitoring for vibrios in seafoods and 
in the environment.
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