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Research progress in functional diversity of quorum sensing
signaling molecule PQS in Pseudomonas aeruginosa

LI Panxin, CHENG Juanli, ZHANG Heng, LIN Jinshui’

Shaanxi Key Laboratory of Chinese Jujube, School of Life Sciences, Yan’an University, Yan’an 716000, Shaanxi, China

Abstract: Pseudomonas aeruginosa is a Gram-negative opportunistic pathogen that can cause
persistent infection in immunocompromised patients. The infection of P. aeruginosa is
dependent on its virulence factors, most of which are regulated by the quorum sensing (QS)
aeruginosa has four QS systems: las, rhl, pgs, and igs. The
2-heptyl-3-hydroxy-4-quinolone (Pseudomonas quinolone signal, PQS), as a signal molecule in

system. P.

the pgs system of P. aeruginosa, can not only regulate the expression of diverse virulence
factors but also affect a variety of physiological processes of microorganisms and hosts. This
review summarizes the biological functions of PQS, such as mediating the QS system,
regulating biofilm formation, mediating outer-membrane vesicle biogenesis, iron acquisition
regulating host immune activities and cytotoxicity and providing population protection. The
purpose of this review is to highlight the functional diversity of P. aeruginosa PQS and provide
guidance for studying new PQS functions and developing antimicrobial agents.

Keywords: Pseudomonas aeruginosa; quorum 2-heptyl-3-hydroxy-4-quinolone;
biological function

sensing;
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Figure 1

PQS mediated QS system. AA: Anthranilic acid; Ant-CoA: Anthraniloyl-coenzyme;

Mg RHE PQS 1% QS AL RIAIE T EE
Schematic diagram of the four QS signaling networks in Pseudomonas aeruginosa and regulation of

2-ABA-CoA:

2-aminobenzoylacetyl-coenzyme; 2-ABA: 2-aminobenzoylacetate; 2-HABA: 2-hydroxylaminobenzoylacetate;
2-AA: 2-aminoacetophenone; HHQ: 2-heptyl-4-quinolone; HQNO: 4-hydroxy-2-heptylquinoline-N-oxide; PQS:
2-heptyl-3-hydroxy-4-quinolone. The gray arrow indicates biosynthesis and the black arrow indicates activation.
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Figure 2 Schematic diagram of PQS affecting the biofilm formation of Pseudomonas aeruginosa and
Aspergillus fumigatus. The black arrow indicates activation, the black T-line indicates inhibition.
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Figure 3 Schematic diagram of PQS mediating Pseudomonas aeruginosa outer-membrane vesicle biogenesis
and iron acquisition. The arrows in the figure represent the information flow.
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Figure 4 Schematic diagram of PQS mediated host immune activity. ROS: Reactive oxygen species; NrF2:
Transcription factor NrF2; HO-1: Heme oxygenase-1; NF-kB: Nuclear transcription factor-B; HIF-1:
Hypoxia-inducible factor 1; IL-1 B, NLRC4 and Caspasel: Inflammation-related genes; T2Rs: Taste family 2
bitter receptor protein; IL-12: Interleukin 12; hPBMC: Human peripheral blood mononuclear cells; TNF- a:
Tumor necrosis factor a. The black arrow indicates activation, the black T-line indicates inhibition.
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Figure 5 Schematic diagram of regulation of PQS
mediated cytotoxicity. The black arrow indicates
activation, the black T-line indicates inhibition.
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Figure 6 Schematic diagram of PQS helping Pseudomonas aeruginosa respond to environmental stress and
provide population protection. The black arrow indicates activation.
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