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Diversity of quorum sensing and quorum quenching bacteriain
sediment biofilm of Qingdao offshore
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Abstract: [Background] Quorum sensing refers to the phenomenon that bacteria use secreted signal
molecules to communicate with each other, while quorum quenching refers to inhibiting the quorum
sensing pathway by interfering with the production, release, accumulation or response of signal molecules.
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[Objective] To explore the diversity of quorum sensing and quorum quenching bacteria in sediment
biofilm of Qingdao offshore. [Methods] Culturable bacteria were isolated from the sediment biofilm of
Qingdao offshore by marine agar 2216E. The bacteria with quorum sensing and quorum quenching
activities were screened by plate interaction and high-throughput screening methods. [Results] A total of
83 bacterial strains and 54 bacterial species were isolated, belonging to the four major phyla of bacteria:
Proteobacteria, Bacteroidetes, Firmicutes and Actinobacteria. Among them, 38 strains (45.8%) produced
acyl-homoserine lactones signal molecules (AHLSs), belonging to Proteobacteria (37 strains, 15 species)
and Bacteroidetes (1 strain, 1 species). The dominant bacteria belong to the genera Vibrio and Ruegeria.
57 strains (68.7%) can degrade AHLSs, including Proteobacteria (41 strains, 23 species), Bacteroidetes
(14 strains, 10 species), Firmicutes (5 strains, 5 species) and Actinobacteria (1 strain, 1 species), which
showed high abundance and diversity. [Conclusion] The results of this study indicate that among the
bacterial isolates from sediments biofilm in Qingdao offshore, quorum sensing and quorum quenching
bacteria showed a high abundance and diversity. It laid afoundation for further research and devel opment.

Keywords: Surface sediment, Biofilm, Quorum sensing, Quorum quenching
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AEUEEZR 50 mg/L . PUFRZE 45mg/L.
113 BEHEREH

T I 30 W IO ) 28 2 A W T o B B Y
FrA TR, PR KE TR e 2216E iF 11455+
Margaifh; T EERREEA AHL K555
TREAERE I B HER ] AT R 3R RE IR0k

R 4 B Bk Agrobacterium tumefaciens A136
(PCF218/pCF372) 5 AT #6: ) e % M0 4 < 1B oy
C4-Cl4 ) AHL 55501, HE MR %14 LB
By CHEZ: 50 mg/lL; PUFFZ. 45 mglL),
28 °C. %I i 3 EE LB i 37 K% Robert JC.
McLean Z#2 M, HTARIEIA SME R, pCF218
HERK AHL ZIRE M TraR, AHL-TraR &1k
Sk pCF372 MR s T454, W3kl Filf lacz
BEEMRRE - TE. Uk, A136 wliE
R B~ FUBE T B 1E 4, 5 oA B AR G i
AHLs I fE
12 HmRE&E

2017 4 7 A RITET B ME(120°33 E,
36°07'N), 3k B B A\ Ay e A i) 3l [ 7 0 Joa I AR
Yy, FH e 5 K TR R 25 BT O B ) 2% J2 R SR A= W e s
(B 1), Sz B 1m0 5256 % FH G B AR B K sk T R 4%
ERORES, SR MAN BRI 10°-10° 15 R
IRAITE 2216E VAl |, 28 °C 13RI R 2d,
13 HMHEHID B

VEBUE R B H A1 (1 2216E A, REL =X &1
i XA T R s alifk, 28 °C HigR. #ELE

yhdég, -

Bl 1l BBIEgsiRRRBRRYE YRR

Figurel Biofilm of surface sediment in Qingdao offshore
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Figure2 The screening methods of bacteriawith QS (A) and QQ (B) activities
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Figure3 Microbial community composition of surface sediment biofilm at phylum (A), class (B) and genus (C) level
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Figure4 Phylogenetic tree of bacteriawith QS activity and their reference taxa
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Note: The serial number in brackets denotes the GenBank accession number of the strain; Scale bar: The nucleotide substitution rate was
0.02; Bootstrap values (expressed as percentages of 1 000 replications) are shown at branch points.
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Figure5 Phylogenetic tree of bacteriawith QQ activity and their referencetaxa
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fRFN 0.05; 243 3R SRR T 1000 R I8 A2 1 & (5.
Note: AHLs were identified from the isolates marked by e; The number in brackets denotes the GenBank accession number of the strain; Scale
bar: The nucleotide substitution rate was 0.05; Bootstrap values (expressed as percentages of 1 000 replications) are shown at branch points.
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