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Quorum  sensing  (QS)  is  a  widespread  cell-to-cell  communication  system  that 

enables bacteria to coordinate gene expression in response to population density. 

QS relies on the synthesis and excretion of signaling molecules called autoinducers, 

mainly acyl-homoserine lactones (AHLs) in many Proteobacteria, produced by LuxI-

like  synthases and detected by LuxR-like transcriptional  factors.1  QS has been 

reported to  play a  role  in  a  wide range of  functions within  Rhizobium, broadly 

classified  into:  A)  physiological  functions,  such  as  biofilm  formation, 

exopolysaccharide synthesis regulation, bacterial motility, and growth arrest2,3,4. B) 

plasmid-related functions, including conjugation and copy number control2,5,6,7; and 

C) functions related to their symbiotic/pathogenic relationship with plants8,9,10. 

This study aimed to assess the diversity and genetic context of luxI-like and luxR-like 

genes, and to evaluate the role of horizontal gene transfer in the evolution of QS in 

Rhizobium. Our results show that not all Rhizobium strains possess chromosomal 

QS systems; one such system was acquired at a specific evolutionary point and 

preserved in 90 of 142 analyzed strains. Strains lacking it occupy basal positions in 

the phylogenetic tree, suggesting that its acquisition occurred after their divergence. 

In  contrast,  plasmids  exhibit  greater  diversity,  along  with  evidence  of  multiple 

independent acquisition/loss events. The presence or absence of QS systems may 

influence  their  functional  contribution  in  specific  contexts,  where  persistence 



12 AL 16 DE OCTUBRE 2025
AGUASCALIENTES, MÉXICO

depends  on  the  adaptive  benefit  they  confer  in  specific  ecological  niches  or 

environmental conditions.
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