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Research progress on quorum sensing regulation of
organic pollutants biodegradation
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Abstract The biodegradation of organic pollutants is influenced by microbial activities, and quorum sensing (QS)
is a crucial mechanism that regulates physiological activities. During the biodegradation process of organic
pollutants, QS affects the synthesis of key enzymes for degradation, the formation of biofilms, the regulation of
microbial community structure, etc. Furthermore, directly adding QS signaling molecules or using bacterial agents
that produce such molecules can promote QS regulation, thereby enhancing organic pollutants biodegradation rates.
However, environmental factors like pH, temperature, quorum quenching bacteria, nanoparticles, etc., can
negatively impact QS activities. Currently, research on QS regulation of organic pollutant biodegradation is still in
its early stages. This review summarizes the progress of related research, discusses the mechanisms of QS on the
biodegradation of organic pollutants, outlines strategies to enhance QS regulation, identifies the main environmental
factors affecting QS activities, and provides prospects for its application.
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Fig.1 Main signal molecular structures used by Gram-negative and Gram-positive bacteria
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Table 1 Research on the biodegradation of organic pollutants by pure cultures regulated by AHL-QS
4l 7= AHLs HHLIE YY) QSF#EAEM
Pseudomonas aeruginosa PAO1''1% C4-HSL, 30C12-HSL PAHs VHEYIBIE . BRZEMERR G 5 53
Pseudomonas aeruginosa N6P6! C4-HSL. 30C12-HSL PAHs S P AHs AR 2R HI A= 4 R 2544
Croceicoccus naphthovorans PQ-2"""  30C6-HSL, 30H-C8-HSL  PAHs PR R SL PR R0k | AR R TR M
Novosphingobium pentaromativorans US6-181 25K A AHLs PAHs WS A PR R PR e | 200 M 3 TRT B8 /K 1 FTEPS A A
Pseudomonas putida AQ8*" FKAEAHLs BTEX VR4 R0 4 it PR ARNIGE 2%/ R R 2 U AU B R 3 1
Pseudomonas aeruginosa CGMCC 1.8601>%°] C4-HSL, C6-HSL pN LEEARYSIE=1 2 g
Sphingonomas sp. YK527! C8-HSL WA RS Al ) i R 5k
Acinetobacter sp. DR15 ZEFA W] AHLs IEF75%E VA T 7S B e A A T 1
I ik T B T % QS I AR B
(T T T — T \ Ve N\ — - :
| | [ 4
O o ) [2
| S i | BIREE
l AHLs ——T1—> @ &
SEOkEE="
| A _EENe | ‘b‘%ﬁz?ﬁﬂ HashiE
! R ! R ; B
| ‘ ] i L w
] AL AN Qs REER SRR

B2 QSiEENFIRE

Fig.2 Scheme for QS regulation mechanism
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Table 2 Research on the biodegradation of organic pollutants by mixed cultures enhanced by AHL-QS regulation
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