@ ’ Journal of Hygienic Engineering and Design

MICROBIAL OMICS FOR FOOD SAFETY

Djuro Josic'?, Dajana Gaso Sokac®, Martina Srajer Gajdosik®, James Clifton*
'Department of Biotechnology, University of Rijeka, Radmile Matejcic 2, 51000 Rijeka,
Croatia and
2Warren Alpert Medical School, Brown University, Providence RI, USA,
’Department of Chemistry, J. J. Strossmayer University, Cara Hadrijana 8/A, 31000 Osijek,
Croatia,

‘Department of Pharmacology, Physiology and Biotechnology, Brown University, Richmond
Street 222, 02903 Providence, Rl, USA

‘e-mail: Djuro_Josic@brown.edu

Abstract

Fungi, bacteria and other organisms secrete into the extracellular environment numerous compounds that
are required for their survival. The secreted components can be scrutinized by proteomic and other “omic”
tools. Many of these secretion systems are involved in pathogenic processes and indicate mechanisms of
pathogenesis and could as well be of great interest for the applications in food technology and
biotechnology. Further improvements in “omic” strategies and techniques will enable studies of pathogen
secretomes in order to build data sets of proteins and other metabolites. Network of these components will
lead to the increased understanding of interactions between the host and pathogen. The identification of
proteins and small molecules that are produced by a still unknown pathogen will be the first step on the way
of detection of food borne diseases.

We investigated the Gram-positive Bacillus subtilis and Listeria monocytogenes, as well as the Gram-
negative Escherichia coli and Yersinia enterocolitica. Changes of proteome in these bacteria grown under
stress conditions were identified. By the application of a new method for sample preparation, followed by
LC—MS/MS, both characterization and comparison of proteomes of these food pathogens were achieved.

It was shown in all investigated bacteria that some of the proteins of key importance for protein turnover and
metabolism are down regulated. Some stress proteins involved in protein folding and degradation were up
regulated. Most of both up and down regulated proteins belong to the group of proteins with high abundance.
Flagellin is the only protein of lower abundance that is down regulated in two strains, B. subtilis and E. coli.

Presented results give better view into the proteome of food pathogens, and pave the way for further
investigation of their virulence, pathogenicity and detection of biomarkers for tracing the ways and sources of
microbial food contamination.
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