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Auto-induction of Pcol-PcoR Quorum-sensing System
in Pseudomonas fluorescens 2P24

WU Xiao-Gang FU Cheng-Mei ZHANG Li-Qun’
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Abstract: Pcol-PcoR is a quorum-sensing (QS) system influencing the biofilm formation and rhizosphere
colonization in Pseudomonas fluorescens 2P24. The expression of the pcol, a N-acyl-homoserne lactone
(AHL) biosynthase gene, is under the regulation of a number of chromosomal factors, such as the
GacS-GacA two-component system. In this paper, we investigated the upstream regulators that influence the
transcription of pcol gene using a chromosomal pcol-lacZ fusion reporter strain PM203. Cosmids containing
genomic DNA of the wild-type strain 2P24 were introduced into the reporter strain PM203 (gacA™,
pcol-lacZ) to screen positive transcriptional regulators of pcol gene. One of them named pP32-24, which

contained a 5-kb Pst I functional fragment was selected. Further analysis identified that the pcol was the
gene responsible for the increase of the pcol-lacZ expression. The expression of pcol-lacZ reporter was also
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improved in both PM101 (pcol-lacZ) and its gacA” mutant PM203 after addition of exogenous AHL, indi-
cating that the expression of pcol is positively regulated by AHL (autoinduction) in strain 2P24. In addition,
deletion mutagenesis and complementation experiments demonstrated that the transcriptional regulator PcoR
positively controlled the expression of pcol and the formation of biofilm. These results suggest that, in strain
2P24, the expression of Pcol-PcoR QS system is auto-inducted, and the transcriptional factor PcoR is in-
volved in the regulation of pcol transcription and the biofilm formation.
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Table 1 Strains and plasmids

Strains or plasmids Characteristics Source
Strains
P. fluorescens
2P24 Wild-type, Ap" 7
PM101 Derivative of 2P24, pcol-lacZ reporter fusion, Ap’ 11
PM109 Derivative of 2P24, pcoR gene in-frame deletion, Ap" This study
PM203 Derivative of 2P24, gacA gene in-frame deletion, pcol-lacZ reporter fusion, Ap" 11
PM204 Derivative of 2P24, gacS gene in-frame deletion, pcol-lacZ reporter fusion, Ap" 11
g%rfigfggg IS A. tumefaciens NT1 derivative carrying a traG-lacZ reporter fusion 13
Escherichia coli DH5a F recAl endA1 hsdR17 deoR thi-1 supE44 gyrA96 relAl(lacZYA-argF)U169é-(O80dlacz AM15) 14
Plasmids
pRK415 IncP1 replicon, polylinker of pUC19, Tc" 15
pHSG299 Suicide plasmid for Pseudomonas spp., used for homologous recombination, Km" TaKaRa
pRK600 Helper plasmid, Cm" 16
pP32-24 pLAFRS containing P. fluorescens 2P24 genomic DNA, Tc" This study
p415-32P pRK415 containing the 5-kb Pst I fragment from pP32-24 with the pcol gene, Tc" This study
p415-1 pRK415 containing intact pcol gene, Tc' 8
p415-R pRK415 containing intact pcoR gene, Tc" This study
p299-ApcoR Suicide plasmid containing deleted pcoR gene on pHSG299, Km" This study
p970-pcol pRG970Km containing pcol-lacZ transcriptional fusion, Km" 11
15 ES9FAHL BRI EEUREYEEN  gacA) 4 PM203
B A8 ,
2P24 30mL LB pcol-lacZ pP32-24
, 28°C , 12000 r/min 5 kb Pst ,
1 min , QS pcol
) 0.1 mL pcoR s pcoX « 1,
5uL A. tumefaciens NTL4(pZLR4) , 2P24 QS
3ho, B B-
[17] AHL 2.2 HHk2P2415S5 5 FEMEE peol XF QS R4t
3- - (3-oxo-hexanoyl-ho- 88 & RIRIEE
moserine lactone, 3-oxo-C8-HSL) Sigma pcol p415-1
(8] PM101(pcol-lacz) PM203(pcol-lacZ, gacA")
PM204(pcol-lacZ, gacS) , pcol-lacZ
2 HR50% p4l5-1  PMIOL
B- PM101(pRK415)
‘2.1 Btk 2P24 EEXEFIFiLiRS pcol EEFR 3 : 2P24 gacS” gacA”
BHE (PM203  PM204) , p-
P. fluorescens 2P24  GacS- (2
GacA es 23 SNE AHL 529 F 3 QS R4 peol ZH
’ ’ A1)
2P24 PM203(pcol-lacz, 2P24

© FERFERMEMHARTATIKSHIEST http://journals. im. ac. en

http://journals.im.ac.cn/wswxtbcn



984

#od g AR

2009, Vol.36, No.7

500 bp

EcoR 1

o
peol peoX

|
o

=
S
25}

p299-ApcoR

p415-R

T+ Pst ¥

BamH 1 Pst 1
< ' I |
' 4000
pcolt
3 x .
¥ ¥ 3

>
= Hind III*J

1 P. fluorescens 2P24 pcol. pcoR Bf 4R L 2 4t £ F 4 78 [EiE
Fig. 1 Physical location of the pcol, pcoR QS genes in Pseudomonas fluorescens 2P24
Note: The bars designate the fragments cloned into the vector pHSG299 to give p299-ApcoR, into pRK415 to give p415-R. The fragment

inserted in p415-R was used to complement the pCOR mutation in PM109.
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Fig. 2 Auto-regulation of the pcol gene in P. fluorescens
2P24

Note: B-Galactosidase activity of the genomic fusion pcol-lacZ in
PM101 and its derivatives was measured at various time points
after inoculation into LB medium. Growth is indicated by dotted
lines. All experiments were performed in triplicate, and the X + S are
indicated.
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Fig. 3 Effect of exogenous synthetic AHL on the expression
of pcol

Note: B-Galactosidase activity of the genomic fusion pcol-lacZ in
PM101 and it derivatives was measured at various time points after
inoculation into LB medium. Arrowhead indicates the time point
that exogenous N-acyl-homoserine lactone was added. Growth is
indicated by dotted lines. All experiments were performed in trip-
licate, and the X + s are indicated.
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Fig. 4 Identification of the pcoR deletion mutant PM109
by PCR

Note: The fragments were amplified with primers R1130 and
R3610 from 2P24 and pcoR mutant PM109. M: Marker; 1: PM109;
2:2P24.
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Fig. 5 Regulation of the transcriptional expression of pcol
gene by pcoR

Note: B-Galactosidase activity of the plasmid p970-pcol in the
wild-type 2P24 and it derivatives was measured at various time
points after inoculation into LB medium. Growth is indicated by
dotted lines. All experiments were performed in triplicate, and the
X £ s are indicated.
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Fig. 6 Regulation of AHL production by pcoR gene

Note: B-Galactosidase activity of the traG-LacZ fusion in the bio-
sensor strain A. tumefaciens NTL4 (pZLR4) was measured after
incubation with AHL extracted from the wild-type 2P24 and its
derivatives. All experiments were performed in triplicate, and Error
bars indicate standard deviation; those with a different letter are

significantly different according to least signification difference
test (P<0.05).
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Fig. 7 Regulation of biofilm formation by PcoR

Note: Quantification of bacteria in biofilm formation by the
wild-type 2P24, the pcoR mutant PM109 and its complemented
mutant. All experiments were performed in triplicate, and the X £ s
are indicated.
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