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Most of bacteria commonly survive in nature by forming biofilms, sur-

face-attached microbial agglomerations. Bacteria in such multicellular as-
semblages are protected from fluctuations in environmental conditions, anti-
biotics and host defenses by complex matrix. So it’s not surprising that 
biofilm formation is a major virulence factor among human and plant patho-
genic bacteria. 

Biofilm formation is controlled by population density-dependent regula-
tory mechanism of cell-to-cell communication called quorum-sensing (QS). 
Such communication among Gram-negative bacteria involves acyl homoser-
ine lactones (AHLs), small secreted molecules that can be self-recognized in 
dose-dependent manner, and a complex set of transcription factors of QS-
controlled genes. QS plays a significant role in attachment of bacteria, 
biofilm development and dispersal. 

A plant-produced phenolic compound salicylic acid (SA) is widely 
known as a primary plant immune response signal but yet little is known 
about its effect on production of virulence factors by phytopathogenic bacte-
ria. In this study we tested the effect of SA on biofilm formation, swimming 
motility and AHL production by different plant pathogens. 

The obtained data showed that SA showed strong inhibitory effect on the 
AHL production, swimming motility and biofilm formation by Pectobacte-
rium carotovorum 29 and Pseudomonas syringae pv syringae 13. Taking into 
account the fact that there’re structural similarities between SA and LasR 
regulator ligand (LasR is a transcriptional regulator of LasI/LasR QS system 
in Pseudomonas aeruginosa) we may suggest that SA inhibits swimming mo-
tility and biofilm production by inhibiting the activity of LuxR-like regulator 
in there bacteria. The reduced ability to produce AHLs may be explained by 
the fact that LuxR-like regulator up regulates luxI (AHL-synthase) gene ex-
pression, otherwise it remains basal and amplification of QS signal doesn’t 
occur. However, it was surprising that SA inhibited swimming motility by 
Pseudomonas corrugata 3’M, while increasing its ability to form a biofilm. 
SA showed also no effect on AHL production by this bacterium, maybe due 
to its ability to utilize SA as a carbon source. 

Neither biofilm formation nor swimming motility was affected by SA in 
Erwinia amylovora 1/79.  Unfortunately,  we couldn’t  study the  effect  of  SA 
on its AHL production as no violacein production by the biosensor strain was 
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observed. Apparently, AHLs of Erwinia amylovora 1/79 strains have N-acyl 
side  chains  from  C10 to  C14 in length and thus they are unable to induce 
violacein production by C. violaceum CV026, which can only be used to de-
tect AHLs with N-acyl side chains from C4 to C8. 

The AHL production by Xanthomonas campestris pv campestris 2.5 was 
not detected either, which was not remarkable as it has been shown earlier 
that Xanthomonas campestris lacks AHL signaling system and uses diffusible 
signal factors as autoinducers. In our study, SA induced the swimming motil-
ity of this strain and had no particular effect on biofilm formation. 

 
 

 
 

. ., . . 
 

LagonenkoLL@gmail.com 
 

 
 

. ,  
 

 (Clavibacter michiganiensis, Bacillus pumilus, Erwinia 
amylovora).  
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