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A novel screening system for Pseudomonas aeruginosa quorum
sensing inhibitors

Weijie Sun, Yuan Wang, Lixin Shen, and Kangmin Duan

Key Laboratory of Resources Biology and Biotechnology in Western China, Ministry of Education, College of Life Sciences, Northwest University,
Xi’an 710069, China

Abstract: Quorum sensing is an important gene regulatory mechanism in Pseudomonas aeruginosa and controls the expression of
numerous virulence factors. We designed and constructed a screening system for quorum-sensing inhibitors. We developed the
system by using the lasl and rhlA promoters fused with promoterless sacB as reporters. Using this system we screened a number of
Chinese herb extracts, and identified three herb extracts containing inhibitors to the quorum-sensing system and to its regulated genes.
The screening system developed was highly efficient and sensitive. It could serve as a useful tool to identify herb compounds that
block infections but unlikely render antibiotic resistance in pathogens.
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Table 1 Bacterial strains, plasmids, and primers used in this study

Strains, plasmids and

. Description or sequence (5'-3") Reference
primers
E_ coli DHI10B FmcrA (mrr-hsdRMS-mcrBC)®80lacZM151lacX74deoR recAl araD139 Invitroeen
' (ara leu)7697galU galK rpsL endA1 nupG &
P. aeruginosa PAO1 Wide type [21]
. Escherichia-Pseudomonas shuttle vector,
Plasmid .t .
Tetracycline This lab
pUCP26 . .
Cloning vector with sacB gene [22]
pEX18Tc L
pKD-lasl" pMS402 c?ntamng lasl promoter [23]
pKD-rhlA" region; Kn', Tmp' [23]

Primers sacB PCR Forward

pMS402 containing rhlA promoter region; Kn', Tmp"

5'-cgegaatTCGGCATTTTCTTTTGCG-3'
With an underlined EcoR I restriction site.

ﬁf.r;ec}{ 5'-cgeggatecc GGAGACATGAACGATGAACA-3'
With an underlined BamH [ restriction site.

Forward

Reverse

5'-catctgcaGTTGACCAGCATCACCGT-3'With an underlined Hind III restriction site

5'-ctgaagctTGCTCTTCCTGCAATCCG-3'With an underlined Pst [ restriction site

Centrifuge5415D CentrifugeS810R  PCR
Eppendorf ;96
; Vector NTI

Mastercycle gradient

Costar Invitrogen

1.2 B 0K B M2 & 4 D % 49 (Quorum-sensing
inhibitor, QSI)if it R & I T 7E

pEX18Tc ) EcoR 1 BamH 1
sacB (1 PCR ,
sacB
R EcoR1I BamHI s 2
pUCP26 , sacB
pUCP26 —pUCP26-sacB
PstI  Hind III rhlA (
1), PAO1 PCR rhlA
(rhlA"), Pst 1
Hind 111 rhlA"  pUCP26-sacB,
pUCP26-rhlA-sacB(  1)*%
, BamHI pKD-lasl' lasl
(lasl"), BamH I
pUCP26-sacB , pUCP26-lasl’-
sacB( 1)
2 PAO1
37 °C 1h
s 100 pL (70 pg/mL) LB
, 20~24 h
LB ( Tc35ug/mL) 96
R 37 °C 48

Hind 111 (1426)

rhlA'(lasl')-sacB-pUCP26
6914 bp

thlA’

=—Psf1(1929)
amH 1 (1943)

_sacB
P Cla1(2694)
Apal. 1 (4°84) Clal(3°31)

WAua 1 (34°7)

W Xma 1 (34°7)

\Smu 1(34°9)
‘EcoR 1(3414)

Bl 1 fFikRHKL pUCP26-rhlA'(lasl’)-sacB
Fig. 1 Screening plasmid pUCP26-rhlA'(lasl')-sacB.

96
(70 pg/mL) (10%) LB (251
(70 pg/mL) LB ,
[26]
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1.4 FIATHIERGEX P AR BB FIE T &
pUCP26-rhlA'-sacB pUCP26-
(70 pg/mL)
LB ,37°C 18 h 2 mL LB
( Te 35 pg/mL), 37 °C 200 r/min,
12~16h 50 uL LB (
Tc 35 pug/mL) 1:20 ,37°C 200 r/min,
3 h, 96
10% LB ( Tc35pg/mlL)
96

lasl'-sacB

>

1/150 1/500 1/1000  1/2000
96 1:10 ,
100 pL

, 96 ,

10 uL

LB

50 puL ,
1420 Multilabel Counter 0.5 h
(ODigo0)
15 353k QSI ik R FARM N % 36
pKD-rhlA®  pKD-lasl' PA
LB ( Tmp 100 pg/mL), 37 °C
5mL LB ( Tmp 100 pg/mL),
200 r/min, 14 h 250 uL
LB ( Tmp 100 pg/mL),
) , 5
) 6 mm ,
15 puL 1/5
ddH,0 , 15 uL
G711 37°C 18h

Wallac

37 °C,

LAS-3000 /

2 BEREM
2.1 QSI iFiERFRIMIE

QSI
(sacB)——
Qs lasl QS
rhlA

[28]
2
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QS ( D
, sacB S
BT 2) QSI sacB ,
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Fig. 2 Effect of sucrose on PA harbouring different plasmids.
A: PA with pUCP26; B: PA with pUCP26-rhlA'-sacB; C: PA
with pUCP26-lasl’-sacB. The left plate contains 10% sucrose
and the right is the control without sucrose.
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Fig. 3 Effect on the sacB screening system for QSI by herbal
extracts. (A) Inhibition of rhl'A" expression by Acanthaceae. (B)
Inhibiton of lasl' expression by Valerianaceaep. (C) Inhibiton
of lasl' expression by Asclepiadaceae.
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Fig. 4 Effect on the florescence screening system for QSI by
three extracts. (a) Growth of PA with pKD-rhlA'. (b)
Chemiluminescence of PA with pKD-rhlA'. (c) Growth of PA
with pKD-lasl. (d) Chemiluminescence of PA with pKD-lasl'. V:
Valerianaceae; A: Acanthaceae; B: Asclepiadaceae; H: ddH,O;
G: garlic.
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