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Construction of Pseudomonas sp. M18 pgsR Mutant
and Its Regulation on Plt Biosynthesis

LU Ji-Shun LIKang ZHANG Ming-Yue LI Sai-Nan HUANG Xian-Qing' XU Yu-Quan

(College of Life Science and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Pseudomonas sp. M18 is one of plant growth-promoting rhizobacteria capable of producing
two kinds of anti-fungal agents: phenazine-1-carboxilic acid (PCA) and pyoluteorin (PIt). The pgsR
gene, which encodes a LysR family member PqsR, was amplified from chromosomal genome of strain
M18. Using the homologous recombination technique, a chromosomal pgsR inactivated mutant strain
M18PRG was constructed in Pseudomonas sp. M18. To study the effect of pgsR gene on Plt biosynthe-
sis, the dynamic curves of Plt production by strains M18 and M18PRG was measured in KMB media.
As a result, Plt production of the pgsR mutant was three to four folds higher than that of its parent strain
M18. The PIt production was restored to the wild-type level when strain M18PRG was complemented
with pgsR gene in trans. The regulation of pgsR gene on Plt production was further confirmed by the
pltA'-'lacZ translational fusion analysis. These results indicate that pgsR gene negatively controls the Plt
biosynthesis. Additionally, by analyzing the growth curves of wild type strain M18 and pgsR mutant, we
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can readily find that PqsR has a negative influence on cell growth. It was also shown that the production
of red pigments in strain M 18 required the expression of pgsR gene. In conclusion, the data presented in
this study clearly demonstrate that PqsR acts as a global regulator involved in many physiological ac-

tivities in Pseudomonas sp. M18.
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Table 1 Strains and plasmids

Materials Genotype and/or relevant characteristics* Reference
E. coli
DH5a supE44 AlacU169(D80 lacZAM15) hsdR17 recAl endAl gyrA96 thi-1 rel41l This lab
SM10 thi-1 thr leu tond lacY supE recA::RP4-2-Tc::Mu Km' This lab
Pseudomonas sp. M18
Wild-type Rhizosphere isolate, PIt" PCA" Sp" This lab
MI18PRG pgsR::Gm', Sp" Gm' This study
Plasmids
pEX18Tc Gene replacement vector with MCS from pUC18, oriT" sacB", Tc" This lab
pUCGm Source of Gm' cassette, Gm" This lab
pEXTcpgsR pEX18Tc with EcoR I-Hind 111 insert of 1.55 kb, including gene pgsR sequence, Tc" This study
pEXTcPRG pgsR  Gm'in pEX18TcpgsR, Tc" Gm' This study
pPME6032 pVS1-pl5A E. coli-Pseudomonas shuttle vector, lacl’-Ptac expression vector, Tc" This lab
pOPQR pPMEG6032 with EcoR I-Xho 1 insert of 1.35 kb, including gene pgsR sequence, Tc" This study
pMEAZ 733 bp BamH 1-Pst I PCR-amplified fragment containing Pp/tLA-pltL-pltA’ cloned into pME6015, Tc" This lab

Note: *Plt: Pyoluteorin; PCA: Phenazine-1-carboxyl acid; r: Antibiotics-resistant; Km: Kanamycin; Tc: Tetracycline; Gm: Gentamicin; Sp:
Spectinomycin.
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MgSO47H,0 1.5 g, K,HPO, 0.3 g, pH 7.5; PPM [11] 4 ) 12h
: 22 g, 20 g, KNO; 5 g, pH ODé0o Plt
7.5; 15¢g (E. 1.6 B-FZLIEEEEMEANNE
coli) LB (pg/mL): p- [12],
(Kan) 50 (Amp) 100 (Gen) 20 3 , 3h B-
(Sp) 50 (Tet) 20 MI18 ODgpo
(pg/mL): (Kan) 50 ) R
(Amp) 100 (Gen) 40
(Sp) 100 (Tet) 125 : 2.1 pqgsR ERE AY PCR e A0 FF b3
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(2.5 mmol/L) 4 uL, 1 2 1k pgsR :: Gm" 2.4 kb , EcoR
DNA 3 uL, (5 U/uL) 0.2 uL, Hind pEX18Tc ,
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( ) , pgsR ;. Gm'
1.3 EFZ pgsR £ RE kB & F MI18 Gm  Tet
DNA Tet
[9], DNA Gm ,
MI18  pgsR MI18PRG
14 HRELEEHH DNA PCR

[10]

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

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



M18 pgsR 1095
EcoR 1 Hind 111
pgsR 1.5 kb
MI18
"'l \‘.s“
BamH 1 7 l "'-._s BamH 1 MI&PRG

QGm* 0.85 kb

Bl 1 posR BERREMBEFIEN Gm" Hilt R BRAIYHE
Eig

Fig. 1 Physical map of the pgsR gene and its flanking re-
gion with inserted Gm" gene cassette
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Fig. 2 Pigments produced by the strains M18 (top-left),
M18PRG (top-right), the pqsR mutant M18PRG harboring
plasmid pME6032 (bottom-left) or plasmid pOPQR (bottom
right) grown on KMB agar
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Fig. 3 PIt production and cell growth (ODgg) of the
wild-type M18 strain (e, ©) and the pgsR mutant M18PRG
strain (A, A) in KMB broth. Solid symbols denote Plt pro-
duction; open symbols ODgg
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Fig. 4 PIt production of the wild-type M18 strain or the
pgsR mutant M18PRG strain, which harbored the pgsR
overexpression plasmid pOPQR or the empty vector
PMEG6032 as the control, after 60 h of growth in KMB media
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Fig. 5 Influence of pgsR on PIt biosynthetic gene expres-
sion

: A pltA™-'lacZ M18(e,0)
MI8PRG(A,A) B- , b
s ODgoo ; B: pltA'-'lacZ
- SD: SD ,pltLA ,lacz ,

PpltLA pltLA .

Note: A: B-Galactosidase activities, resulting from the plt4'-'lacZ
translational fusion on pMEAZ were determined in the wild-type
M18 strain (e,0) and the pgsR mutant M18PRG strain (A,A) in
KMB broth. Solid symbols, B-Galactosidase activities; open sym-
bols, ODgo; B: Physical map of translational pl/t4'-'lacZ fusion
constructs. SD: Putative Shine Dalgarno sequence. pltLA sequences
are shown by heavy black lines, lacZ by white boxes. PpltLA, the
promoter of the pltLA gene.
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