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PCA Plt 20 20¢ KNO, 5¢ pH 7.5
15¢ pg/mL
1 Km 50 Ap 100 Gm 15
Sp 100 Tet 120
1.1 1.1.3 DNA DNA
1.1.1 Klenow DNA DNA
1
1.1.2 LB 11 HPLC SHIMADZU LC-8A
LB 5% KMB C-18 4.6mm i.d.
20g 15mL MgSO, 7H,0 1.5g % 150mm Phenomenex LUNA
K,HPO, 0.3g pH 7.5 PPM
1
Table 1  Strains and plasmids
Strains and plasmids Characteristics Source
Strains
E. coli SM10 thi- 1 thr lew tonA lacy supE recA  RP4-2-Tc  Mu Km' This lab
E. coli DH5a recAl endAl gyrA96 thi 1 hsdR17 1k~ mk* supE44 rel Al This lab
Pseudomonas sp. M-18 PCA  Plt producer Amp" Sp* This lab
Pseudomonas sp. M-18Q PCA  Plt producer Amp" Sp" gscR~™ This study
Plasmids
pBluescript SK ColE  Amp" This lab
pSKQ pBluescript SK with 1.0kb Xba 1 - Hindlll fragment carrying gscR gene Ap" This study
pUCGM Source of Gm" cassette Ap" Gm" This lab
pSKQG pSKQ inactivated with Gm"  Gmr Ap" This study
pEX18Te Gene replacement vector with multiple cloning sites from pUC 18 This study
pEX 18TcQG 1.8-kb fragment from pSKQ in pEX18Tc This study
PMEG032 ]Ym 1 -EcoR | lacl®-P,,, fragment of .pJF118EH subcloned in BamH | -EcoR | double This Lsb
digested pME6031  lacl’-P,,. expression vector
pME6032Q PME6032 with 1.0 kb fragment carrying gsc® gene Tet" This study
420-bp BamH | -Pst I PCR amplified fragment containing phzA with upstream region _
PMEZA cloned into pME 6015 This lab
1.2 PCR 1.4
P. aeruginosa PAO1  gscR 2
PCR M-18 gscR 1.5 PCA Pt
’ 1 5'-CGGCTATCTAGAATGTACT 3 12h
TCCAGGTCCGGCTTGAT-3' 2 5'-GGCCTT OD gy, PCA Plt HPLC
AAGCTTACTAGCGTGCCGGACAACAGGAGGA-3' OD gy, PCA  Plt
5 Xba I Hindll 13 220r/min
PCR S50pL 10 x DNA 1.6 B-
5uL dNTP 2.5mmol/L 4yl 1 2 150mL.
1l DNA 3pl, 5U/pl. 0.2, S0ml.  28C 12h
36pl.  PCR 94°C 5min 94°C 40s 62°C 500mlL 150ml.  28°C 220r/min
Imin 72°C Imin 30s 30 72°C 10min Miller
DNA B-
1.3 qscR
2
DNA
11 DNA 2.1 gscR PCR
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PCR 1.0kb Xba 1 2.3 gscR pME6032Q
HindIll pBluescript SK pSKQ 1.0kb qscR
pSKQ DNAman M-18 gscR DNA pME6032
P. aeruginosa PAO1  gscR gscR pME60320)
99 % gscR Pst | gscR tac
EcoR 1 400bp tac 8
pSKQ Pst 1 EcoR 1 2.4 PCA Pit
400bp gscR M-18  M-18Q pPPM  KMB
2.2 gscR M-18Q PCA
pUCGm Gm' 2 KMB PPM
0.8kb  Sma 1 pSKQ  Klenow PCA
Pst | pSKQG PPM PCA
1 gscR ~ Gm’ pSKQG 4~6 2-A KMB
pEX18Te Gm' PCA 3~5 2-B gscR
gscR Xba | -Hind [l 1.8kb PCA QscR
Xba 1 -Hindlll pEX18Tc PCA
pEX18TcQG E . coli DH5a A MISQ O MI8Q
_ - ODGOO|: PCA[
X?iaT _P.\lﬂ HTd]]I 500 | o A MI8 EMI8 IR
. : | pSKOQ _ (o g
—- — S a0 E
gscR phe2 § S
— — i é 300 | {4 ?
% 100 1?
1 gscR Gm" L
ol
Fig.1  Physical map of the gscR gene and its flanking region with P S
inserted Gm" gene cassette. [ g i
6ok 410
pEX18TcQG E. coli SMI0
M-18 S o} 1 £
pEXISTCQG  M-18 £ I
gscR  Gm' é 80 - g
M-18 M-18 £ 143
Sp Gm Sp IB g& 40r 1
Gm
pEX18TcQG T % w e n
sacBR M-18 "
2 M-18 M-18Q PPM A KMB
B PCA
qscR M-18 M-18Q Fig.2 Dynamic curves of PCA production and cell growth of the strain
PCR M-18Q M-18 and M-18Q both in PPM A or KMB B mediums respectively.
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Fig.3 In the strain M-18Q the overexpression of gscR gene suppresses

the PCA biosynthesis both in PPM A and KMB B medium.
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Fig.5 In the strain M-18Q the overexpression of gscR gene does not

influence the Plt biosynthesis in KMB medium.
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Fig.6 The influence of gscR gene on expression of the PCA biosynthetic
gene cluster. [-Galactosidase activity resulting from phzA’ - lacZ
translational fusion of the strain M-18 and M-18Q in the PPM A and
KMB B mediums respectively.
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Construction of Pseudomonas sp. M18 gscR ~ mutant and its regulation
on biosynthesis of PCA and Pit

WANG Yi YAN An HUANG Xian-qing ZHANG Xue-hong XU Yu-quan”
School of Life Science & Biotechnology = Shanghai Jiaotong University ~ Shanghai 200240  China

Abstract In Gram-negative bacteria global regulator QscR controls the expression of many virulence determinants
secondary metabolites stationary phase genes and genes involved in biofilm formation through quorum sensing QS
systems. QscR binds the promoter region of target genes and regulates the gene expression at the transcriptional level.
Using homologous recombination technique a chromosomal gscR inactivated mutant strain M-18Q was constructed in
Pseudomonas sp. M-18 a strain of plant-growth-promoting rhizobacteria ~ which could inhibit several soilborn
phytopathogens by producing secondary metabolites including phenazine-1-carboxylic acid PCA and pyoluteorin Plt in
one single strain. To further study the effect of QscR on the synthesis of Plt and PCA in the wild type strain M-18 the
dynamic curves of Plt and PCA produced respectively by M-18 and M-18Q strains were measured in both KMB and PPM
mediums . The synthesis of PCA was much more activated in the mutant than in the wild type both in KMB and PPM
mediums. The PCA production in the mutant strain is four-to-six fold over that in the wild type in the PPM medium
reaching 480pg/mL  and three-to-five fold in the KMB medium reaching 140pg/mL. The synthesis of Plt however was
not detected in PPM medium and was nearly not influenced by the QscR protein in KMB medium. PCA production was
inhibited but Plt biosynthesis was not altered after complementation with gscR gene in trans in the strain of M-18Q. The
regulation of gscR gene on PCA production was further confirmed by the analysis of -galactosidase activities from the
translational phzA -’ lacZ fusion in which phzA is the first enzyme gene of the phenazine biosynthesis pathway. These
results indicate that QscR can control PCA production negatively but not Plt production in M-18 and show that QscR
functions as a global regulator to differently regulate the synthesis of PCA and Plt on the gene expression level.
Keywords Pseudomonas sp. M-18 g¢scR  phenazine-1-carboxylic acid pyoluteorin
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