
 

Researchers make discovery in fight against
food pathogen
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Kurt Miller (left), a UW professor of molecular biology, and Volkan Koseoglu, a
UW student in in the Molecular and Cellular Life Sciences Ph.D. program,
observe clumping of cells in exopolysaccharide (EPS). The two researchers
contributed to a paper that shows that EPS greatly increases survival to
disinfectants and desiccation of listeria monocytogenes, a food-borne bacterial
pathogen. (UW Photo)

University of Wyoming researchers have discovered a substance that
greatly increases the survival of listeria monocytogenes, a food-borne
bacterial pathogen that contaminates processed meat and milk products,
as well as fresh produce.

Researchers hope the discovery will lead to the development of
techniques to better combat the pathogen and to improve food safety.
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Mark Gomelsky, a professor in UW's Department of Molecular Biology,
and other researchers discovered and characterized a substance, called
exopolysaccharide (EPS), that listeria secretes on its cell surface under
certain conditions. The EPS coats bacterial cells and makes them form
aggregates or clumps, which are strongly protected from commonly used
disinfectants and desiccation (extreme drying).

"We think that EPS plays a significant role in survival of listeria in the
environment, during food storage, processing and transportation,"
Gomelsky says. "Listeria rarely causes serious disease in healthy
individuals but, in immune-compromised people, elderly and pregnant
women, it can be deadly, causing as much as 20 percent to 25 percent
mortality."

Gomelsky is a senior writer of a paper, titled "Cyclic di-GMP-
Dependent Signaling Pathways in the Pathogenic Firmicute Listeria
monocytogenes," that was published in Public Library of Science (PLoS)
Pathogens Thursday.

Li-Hong Chen, a visiting scientist from Inner Mongolia Agricultural
University in China, conducted the bulk of the research, Gomelsky says.
Kurt Miller, a UW professor of molecular biology; Volkan Koseoglu, a
UW student in in the Molecular and Life Sciences Ph.D. program;
Tuzun Guvener, a former UW post-doctoral fellow; and Joseph Reed, a
former UW molecular biology student, contributed to the paper.

"We were studying the cell signaling in listeria, by a molecule called c-di-
GMP," Gomelsky says. "What we discovered, quite unexpectedly, is that
a strain with a high level of this signaling molecule overproduces EPS."

For years, the research community has debated whether listeria could
produce EPS, which is a sugar polymer. But Gomelsky says he, and
other scientists who wrote the paper, now have proven that it does.
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Testing resistance

"You can envision EPS as a protective coat around the cell," Miller says.

To test what role EPS plays in protecting listerial strains, Koseoglu used
various chemical agents, including bleach, hydrogen peroxide and other
disinfectants commonly used in the food processing industry. Chemicals
were effective in killing the bacteria that did not produce the EPS coat,
but were much less effective in killing the ones that produced EPS.
When bleach was used, cells in the clumps coated by EPS were found to
be strongly protected.

"You can readily kill listerial cells with a disinfectant like bleach, but
you can't easily kill clumped cells," Koseoglu says.

Gomelsky concurs.

"Pour bleach on the EPS-coated cells, let them soak 10 minutes, remove
the bleach, and you will still find plenty of bacteria surviving this
challenge," Gomelsky says. "The resistance to bleach in EPS-coated
clumps increases by more than 10 million fold. To me, this number is
mind-boggling."

The research also included experiments with mice that took place at the
University of Kentucky. Sarah D'Orazio, an associate professor of
microbiology, immunology and molecular genetics there, and her
associate, Tanya Myers-Morales, studied listerial infection in mice via
oral ingestion of contaminated food.

She used a model that closely mimics all phases of human disease—from
ingestion of contaminated food to gastrointestinal problems.

"The mice got sick at similar rates, whether they ate EPS-coated or non-
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coated bacteria," Gomelsky says. "EPS did not change much the ability
of listeria to cause disease, but survival of listeria on food products prior
to consumption may be greatly affected by EPS."

How listeria spreads

Sources of listerial contamination can include unpasteurized milk and
milk products, raw meat and packaged cooked meat products. In plants
that process meat and milk products, listeria can persist for years, and
even decades, and cause repetitive contamination of processed foods. In
recent years, listeriosis caused by contaminated fresh produce has
become a significant concern.

Listeriosis is a relative infrequent disease, but it has the highest mortality
rate among food-borne diseases in the developed world. The 2011
outbreak—caused by listeria-contaminated cantaloupes from Jensen
Farms in Granada, Colo.—resulted in 33 deaths, one miscarriage and
116 other people becoming ill in 28 states, according to the Centers for
Disease Control. This represented the deadliest food-borne disease
outbreak in the United States in almost 90 years.

"Listeria can be found in contaminated water or soil. Food becomes
contaminated when something containing listerial cells comes in contact
with the food," Miller says.

For example, listerial cells can be transferred to deli meats when they are
sliced on a contaminated food slicer. If that meat is packaged for
consumption, it could eventually end up on a sandwich.

Currently, the UW researchers are determining the sugar composition of
EPS.

"This may provide crucial information as to how to remove EPS from
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listeria. We also want to determine what signals make listeria produce
EPS," Miller says. "The long-term strategy is to discover how to stop
listeria from producing EPS and how to make EPS-coated listeria less
resistant to disinfection."

  More information: www.plospathogens.org/article/ …
journal.ppat.1004301

Provided by University of Wyoming

Citation: Researchers make discovery in fight against food pathogen (2014, August 11) retrieved
26 April 2024 from https://medicalxpress.com/news/2014-08-discovery-food-pathogen.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://www.plospathogens.org/article/info:doi/10.1371/journal.ppat.1004301
http://www.plospathogens.org/article/info:doi/10.1371/journal.ppat.1004301
https://medicalxpress.com/news/2014-08-discovery-food-pathogen.html
http://www.tcpdf.org

