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Abstract

Although microorganisms are, in fact, the most diverse and abundant type of organism on Earth, the ecological
functions of microbial populations remains poorly understood. A variety of bacteria including marine Vibrios
encounter numerous ecological challenges, such as UV light, predation, competition, and seasonal variations in
seawater including pH, salinity, nutrient levels, temperature and so forth. In order to survive and proliferate
under variable conditions, they have to develop elaborate means of communication to meet the challenges to
which they are exposed. In bacteria, a range of biological functions have recently been found to be regulated
by a population density-dependent cell-cell signaling mechanism known as quorum-sensing (QS). In other words,
bacterial cells sense population density by monitoring the presence of self-produced extracellular autoinducers
(AI). N-acylhomoserine lactone (AHL)-dependent quorum-sensing was first discovered in two luminescent marine
bacteria, Vibrio fischeri and Vibrio harveyi. The LuxI/R system of V. fischeriis the paradigm of Gram-negative
quorum-sensing systems. At high population density, the accumulated signalstrigger the expression of target genes
and thereby initiate a new set of biological activities. Several QS systems have been identified so far. Among
them, an AHL-dependent QS system has been found to control biofilm formation in several bacterial species,
including Pseudomonas aeruginosa, Aeromonas hydrophila, Burkholderia cepacia, and Serratia liquefaciens.
Bacterial biofilm is a structured community of bacterial cells enclosed in a self-produced polymeric matrix that
adheres to an inert or living surface. Extracellular signal molecules have been implicated in biofilm formation.
Agrobacterium tumefaciens strain NT1 (traR, tra::lacZ749) and Chromobacterium violaceum strain CV026 are
used as biosensors to detect AHL signals. Quorum sensing in lactic acid bacteria involves peptides that are
directly sensed by membrane-located histidine kinases, after which the signal is transmitted to an intracellular
regulator. In the nisin autoregulation process in Lactococcus lactis, the NisK protein acts as the sensor for nisin,
and NisR protein as the response regulator activatingthe transcription of target genes. For control over growth
and survival in bacterial communities, various strategies need to be developed by which receptors of the signal
molecules are interfered with or the synthesis and release of the molecules is controlled. However, much is still
unknown about the metabolic processes involved in such signal transduction and whether or not various foods
and food ingredients may affect communication between spoilage or pathogenic bacteria. In five to ten years,
we will be able to discover new signal molecules, some of whlch may have applications in food preservation to
inhibit the growth of pathogens on foods.
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Fig. 1. Time course for development of luminescence and luci-
ferase as compared with growth, measured by optical
density. Luciferase was measured with antibody as
cross-reacting material (CRM); luminescence in vivo and
in vitro was measured photometrically (Nealson and
Hastings, 1979).
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B2 AE 2eyiR] mE2A F4E 5 Ak o) e F
& Aol SA A Al H&3 A EE 2] $EiA A
Ak, Hu)sl= #}ehA Al % (chemical signal)E AgdteE F¢
oltf, olggt HAFLS FHZo] A “cell-to-cell communica-
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Fig. 2. Schematic representation of acyl-homoserine lactone
(AHLs) with a different length of side chains.
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Fig. 6. Simplified schematic representation of formation and
dissociation in bacterial biofilms. Bacterial biofilm is a
structured community of bacterial cells enclosed in a
self-produced polymeric matrix and adherent to an inert
or living surface.
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Fig. 8. General outline of the quorum-sensing system in low
GC Gram-positive bacteria in cell-density dependent
expression (a) the peptide pheromone of signalling
molecule is accumulated to triggers its own produc-
tion, (b) the structural gene for the peptide phero-
mone is not present and induction of the gene of
interest depends on the exogenous addition of the
pheromone.
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analog, nisA 3-& nisF T2 RE F9] 9 71 379l cloning
site® 71X & plasmid So| NLE A ckFig. 9). L tEH Q]
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Fig. 9. Outline of the nisin gene cluster. P denotes promoter, IR denotes interval region and Pnsa and Pugr can be induced
by nisin, a bacteriocin produced from Lactococcus lactis.
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