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ABSTRACT

Quorum sensing (QS) is a regulatory mechanism used by Pectobacterium carotovorum for the genes
expression and the production of virulence determinants. Recently, some soil inhabiting bacteria were
isolated that degraded bacterial signaling molecules such as Acyl homoserine lacton (AHL). The aiiA gene is
responcible for AHL lactonase enzymes in Bacillus species. In this research the effects of aiiA genes from
Bacillus sp. DMS133 and Bacillus sp. A24 were evaluated on the motility properties and enzyme production
in P. carotovorum. The results revealed that swimming, swarming and twitching motilities were significantly
reduced in aiiA mutant pectobacteria (EMPCC/aiiAl and EMPCC/aiiA2 strains) in comparison with the wild
type EMPCC strain. The expression of aiiA genes in mutant Pectobacteria significanlty inhibited production
of pectinase, protease and cellulase enzymes. According as the means of enzymes production in EMPCC
twenty time more than mutant EMPCC/aiiAl and EMPCC/aiiA2 strains. Motility and plant cellwall
degradation enzymes are two most virulence determinants in Pectobacterium, which are regulated by AHL
mediated quorum sensing. Heterologous production of AiiA lactonase enzyme in Pectobacterium causes
degradation of signaling molecules and decreases accumulation of them around the bacterium. As a result,
the quorum sensing and related phenotypes are inhibited in P. carotovorum.
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Fig 1- Effect of aiiA genes on the motility of Pectobacterium carotovorum. Means with the same
letter are not significantly different based on LSD test at P<0.05.
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Fig. 2- Pectobacterium carotovorum with reduced mobility cloned using aiiA genes (after 24 hr of
culturing). A, B, C: diameter of swarming motility halo in wildtype P. carotovorum EMPCC, mutant
EMPCCl/aiiAl and mutant EMPCC/aiiA2, respectively; D, E: diameter of swimming motility halo in

wildtype P. carotovorum EMPCC and mutant EMPCC/aiiAl recpectively; F, G, H: diameter of
twitching motility halo in wildtype P. carotovorum EMPCC, mutant EMPCC/aiiAl and mutant
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Fig. 3- Effect of aiiA lactonase genes on the production of virulence associated enzymes
(pectinase, protease and cellulase) of Pectobacterium carotovorum. Means with the same letter are
not significantly different based on LSD test at P<0.05.
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