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Progress in detection and modeling of quorum sensing
molecules of foodborne pathogens

Weijia He, Siyuan Yue, Xiang Wang, Tianmei Sun, and Qingli Dong

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Quorum sensing (QS) plays a major role in the outbreak mechanism of foodborne diseases caused by food
poisoning and food spoilage. QS affects the formation of cell membrane and pathogenicity ofpathogenic bacteria. Through the
in-depth understanding of QS molecules of food-borne pathogens, we describe here the types of signal molecules produced by
Gram-negative and Gram-positive bacteria, and the differences in QS molecules. Meanwhile, we introduce the detection of QS
molecules by different technologies. According to the influence of QS on food, we propose also future research needs for the
control of foodborne pathogenic bacteria.
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Table 1 QS molecules and signal-dependent phenotype of some foodborne pathogens

Signaling molecules Strain Signal-dependent phenotype References

Al-1 Pseudomonas Biofilm formation and proteolytic spoilage [11]
aeruginosa Virulence and antibiotics [12]
Serratia marcescens Secretion of extracellular enzymes [10]

Al-2 Salmonella Encodes ribosome transporters [13]
Escherichia coli Mediating both intra- and interspecies signal [14]

Vibrio harveyi

Bioluminescence,

colony morphology and spore [15]

production
Bacillus subtilis Biofilm formation [16]
Al-3 Salmonella Signal transduction across species [17]
Escherichia coli Virulence [17]
AIP Staphylococcus Sporulation and virulence factor [18]
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Fig. 1 Control diagram of quorum sensing™".
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Fig. 2 Quorum sensing pathway of Pseudomonas aeruginosa
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