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ABSTRACT

quorum sensing, types, and its mechanism.

Quorum sensing is a central communication system and regulating system that lets bacteria coordinate group behaviors crucial for
virulence, biofilm formation, motility, sporulation, toxin production, and resistance. There are two main types: acyl-homoserine lactones
(AHLSs) in Gram-negative bacteria and autoinducing peptides (AIPs) in Gram-positive bacteria. It means bacteria can use quorum sensing
to make group decisions based on population density, which enhances coordination, efficiency, and adaptability and allows bacteria to
act as a multicellular organism to perform tasks that are only effective in large groups. This article aimed to provide an overview of
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Introduction
Quorum sensing (QS) is the main way bacteria “talk” to each other using
small chemical signals called autoinducers, and it is considered the
regulatory system by which the behavior of microbial populations is
regulated. By sensing these molecules, bacteria measure their own
population density and switch on group behaviors such as virulence, biofilm
formation, motility, energy saving, and antibiotic resistance. Targeting QS
rather than killing bacteria outright is emerging as a promising anti-infective
strategy (1, 2). The generation, release, and detection of extracellular
signaling molecules called autoinducers are all part of quorum sensing.
When autoinducers are detected throughout a group, bacteria might act
collectively. It facilitates the coordination of collective activities in bacteria,
including motility, biofilm formation, virulence factor synthesis, and
bioluminescence (1, 3). This article aimed to provide an overview of
quorum sensing.
Types
There are two types of classification for QS; the first depends on the
structure and is divided into autoinducing peptide, furanone, lactone, and
substituted homoserine lactone, and the second type is according to its
nature into natural products and synthetic products (3). The two common
types are:
1. Acyl-homoserine lactones (AHLs) in Gram negative bacteria.
2. Autoinducing peptides (AIPs) in Gram positive bacteria.
Mechanism
In order for bacteria to use the quorum sensing constitutively, they need to
be able to do three things: secrete a signaling molecule, secrete an
autoinducer to detect changes in signaling molecule concentration, and
regulate gene transcription in response. The signaling molecules' diffusion
mechanism is crucial to this process (4).
Roles of Quorum Sensing in Pathogenesis
QS controls large virulence arsenals and biofilm development in
Pseudomonas aeruginosa, driving chronic, treatment-resistant infections.
QS-regulated traits include toxins, enzymes, siderophores, motility, and
biofilm maturation, which together promote immune evasion and antibiotic
tolerance. Similar QS control of biofilm and virulence exists in Vibrio
cholerae. Hosts can even “spy” on QS: the aryl hydrocarbon receptor
senses P. aeruginosa QS molecules to adjust immune responses (2, 5).
QS is a key regulatory layer linking bacterial population density to
virulence, biofilms, and antibiotic tolerance, including in major pathogens
like Pseudomonas aeruginosa and Vibrio cholerae. QS also underpins rich
interspecies and host-microbe signaling. A broad range of natural,
synthetic, and repurposed QS inhibitors can attenuate pathogenicity and
sensitize biofilms, offering a promising antivirulence route, though
translational and resistance issues remain active areas of research (4,6,7).
Quorum Quenching and QS Inhibitors
Strategies to disrupt QS
e  Quorum quenching (QQ) enzymes: degrade or modify autoinducers
(e.g., AHL lactonases) (8).

Published on: 31 May, 2026

e Small-molecule QS inhibitors (QSIs): natural or synthetic signal
analogs, antibodies, CRISPR-based tools blocking receptors or
signaling cascades (9,10).

These approaches can:

e Reduce virulence and biofilm without necessarily killing bacteria,
potentially lowering selection for classical resistance (11, 12).

e Show promise in medical devices, aquaculture, agriculture, and food
processing (13, 14).

Conclusion

Quorum sensing is a central communication system that lets bacteria

coordinate group behaviors crucial for virulence, biofilm formation, and

resistance. By disrupting QS through quorum quenching enzymes and
diverse inhibitors, it is possible to attenuate pathogenicity and biofilms
while potentially avoiding some drawbacks of conventional antibiotics.

Continued work on QS mechanisms, signaling diversity, and practical

delivery of QS-targeted therapies is vital for translating this concept into

robust antimicrobial strategies.
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