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M18rsmA ~ Pit PCA
200240
Pseudomonas sp. M18 -1- PCA Plt
PCR M18 rsmA
M18 rsmA 1.5kb
Km" DNA rsmA”~ M18 rsmA
MI18R" MI18R" Plt M18 4 PCA 20%
rsmA Pl PCA
M18  rsmA -1-
(0786 A 0001-6209 2004 02-0189-05
Pseudomonas sp. M18 CsrA RBS
mRNA
Pyoluteorin Plt 7 RsmA
-1- Phenazine-1-carboxylic acid PCA
rsmA
M18 Plt -~ PCA Plt  PCA
1
1
Repressor of secondary metab-
olite Rsm A 1.1
2 1.1.1 1
Rsm 3 RsmA RNA 1.1.2 DNA Klenow
rsmB DNA DNA
RNA RsmA *  RsmC MBI Roche LB
rsmA rsmB ’ 8 LB
5% PPM 22¢g
20g KNO; 5¢ pH 7.5 King' s B
CHAO Pseudomonas fluorescens CHAQ RsmA 20g K,HPO, 0.3g 15ml, MgSO; 7H,0 1.5¢
RNA pH 7.5 15¢
GacA/GacS pg/mL Km 50 Ap
GacA  RsmA 100 Gm 40 Chl 100
RBS ° RsmA Sp 100
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1
Table 1 Strains and plasmids
Strains and plasmids Characteristics Source
Strains
Escherichia coli DH5a recAl endAl gyrA96 thi-1 hsdR17 k™ mk* supEA4 relAl This Lab

E. coli S17-1
Pseudomonas sp. M18
Pseudomonas sp. MI8R™
Pseudomonas sp. M18S01
Plasmids

pDSK519

pME3087

pBluescript SK

thi pro hsdR recA mobilizer strain
PCA  Plt producer Amp" Sp"
PCA  Plt producer Amp" Sp" rsmA ~

pMOR-chromosome plasmid integrate

resource of kanamycin resistant cassette
suicide vector ColEI replicon IncP-1-mob Tc'

ColE  Amp"

Simon et al .
This Lab
This study

This study

N.T. Keen
D. Hass
This Lab

pMOB3 Km" Cm" SacBR oriT H. P. Schweizer
pSKrsmA pBluescript SK with 1.5kb pst T fragment carrying rsmd  Ap" This study
pRSK8171 pSKrsmA inactivated with Km" Km" Ap" This study
1.2 PCR
E. coli P. aeruginosa  E. carotovora 1.6
rsmA PCR M18  MISR~
M18 rsmA 1 5'-CGT- KB 4
GGATCCATGCTKATTYTGACTCG-3' 2 5'-TGAAT 28°C 36h Pythium aphani-
AAGCTTCHCGGTGWAC SGMVAC-3’ K dermaitum 3d
=G/T Y=C/T H=A/C/T W=A/T M=A/C V=A/ Smm
C/G 5 BamH 1  Hindlll M18  MI8R"™ 36h
PCR PCR 28C 60h
50p.L 10 X Taq Spl. MgCl,
25mmol/L. 3pl. ANTP 2.5mmol/L. 4pL 1 2
2 1pL DNA1pL Taq S5U/pll 0.5pL 2.1 rsmA
34.5u. PCR 95°C 6min 95C M18  DNA PCR
Imin 57°C Imin 72°C 45s 35 130bp PCR BamH |
95°C 1min 57°C 1min 72°C 10min Hind[ll pBluescript SK
1.3 rsmA DH5a DNAman
DNA M18  rsmA P. aeruginosa E. ca-
Zp Southern rotovora P fluorescens  rsmA
8 DNA 9 94.74% 68.38%  71.94%
Southern Roche kit E. coli  csrA
DNA 72.79%
1.4 2.2 Mi8 rsmA
8
0 PCR 130bp rsmA
1.5 PCA Pit M18 Cosmid 5
1 pM18J-pM18N 5 Pst 1
6h ODg, PCA Pl 6 Xho I Belll 1-A 5
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pM18]J pM18M pBluescript SK pSKrsmA rsmA
rsmA South- Aat 1 pSKrsmA  Pst |
em 1-B 5 Aat [l 600bp  900bp
rsmA Pst | 1.5kb Aat [
12345678 910MILI2I31415 123456 78 910MI1 12131415
=
—3.0
—2.0
1.5kb—>  se—
A
1 A Southern B

Fig.1 Restriction map of positive clones A and Southern blot analysis B

M. 1kb ladder 1~5. pMI8J-pMISN/Pst I 6~ 10. pMISJ-pMI8N/Xho I 11 ~15. pMI8J-pMISN/Bgl I .

2.3 rsmA 2 DNA
Aat 1l pSKrsmA Aat 1l 1.5kb 3.2kb 1
T4-DNA pDSK519 MI18R" DNA 3.2kb
Km' Pou 1 1.7kb 1.7kb Km'
pSKrsmA DH5a rsmA
i kb
pRSK8171 Not T —120
pMOB3 SacBR 5.8kb i~
pRSK8171 w0 _
Kpn | ' —40
2.4 rsmA MISR | - .{v | iy
pMOR E. coli S17- X
1 M18 )
pMOR M8 2
. —16
rsmA - Km' rsmA 2 rsmA Southern
M18 Sp Fig.2  Southern blot verification of rsmA gene mutation
Km Sp LB 1.MISR™ 2. MI8SOI 3. MI§ 4. Molecular marker.
M18S01 Km 2.6 PCA Pit
pMOR sacBR MI18 MISR™ King' s B
M18 PPM 3-A
RsmA
rsmA M18 MI18R"™ King' s B MISR™
2.5 Southern MISR"
M18 M18S01 6h rsmA
MI18R" Pst | PPM M18 30h
Pst | pSKrsmA 1.5kb oD 4.0 MI8R™
rsmA a-" P 12h
DNA Southern 2 3 0D 7.0
DNA 1.5kb rsmA
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Plt PCA Plt PPM
4C King' s B PCA M18R"™
PPM 5 King’ s B MI18R™ M18
60h MI18R" KB PCA
Plt PPM PCA
M18 Plt MI18R"™
140 140
120 120
S 100 S 100
) £
o = =
3 g 80 f 80
3 : :
T 60 g 60
§ 40 E 4
20 20
0 0
0 12 24 60 72 0 12 24 36 48 60 72 0 12 24 36 48 60 72
t/h t/h
3 KB PPM MISR™ Mi8 A PCA B Pit C
Fig.3 Growth A PCA B and Plt C production of MIS8R™ and M18 in KB and PPM culture
—4&— MISR- KB —H— M18 KB —A—MI8R- PPM —@—MIi8 PPM .
2.7 3
KB M18R"™ M18
Plt MISR- PPM
! 4 M18R"™ M18
rsmA
M18
MI8R" rsmA csrA ’
MISR Kornberg
Plt KB
MI18R™ PCA M18 rsmA
PCA Pl o
KB Plt RsmA
RsmA
MI18 King' s B
PPM
rsmA Plt
PCA RsmA
mRNA
4 KB PPM
Fig.4 Inhibition of two strains on P. aphaidermatum on KB plate Plt
land 3 MI8 2 and4 MISR™ .
RsmA Plt mRNA

s . _PPM
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rsmA PCA rotovora on the production of global regulatory rsmB RNA and extra-
M18 cellular enzymes and harpinEcc. Mol Plant-Microbe Interact 2001
RsmA 14 4 516-52.

5 Cut Y Mukherjee A Dumenyo C K et al. RsmC of the soft-rotting
mRNA mRNA PCA

RsmA PCA KB extracellular enzyme and harpin production virulence by modulating

PPM the levels of regulatory RNA  rsmB and RNA binding protein  Rs-
mA . J Bacteriol 1999 182 6042 - 6052.

6  Blumer C Heeb S Pessi G et al. Global GacA-steered control of

bacterium Erwinia carotovora subsp. carotovora negatively controls
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Construction of Pseudomonas fluorescent sp. M18 rsmA ~ Mutant and Its
Different Regulation on Biosynthesis of PCA and PIt

WANG Su-Lian GENG Hai-Feng SUN Lei ZHANG Xue-Hong XU Yu-Quan”
School of Life Science & Biotechnology — Shanghai Jiaotong University Shanghai 200240  China

Abstract Pseudomonas fluorescent sp. M18 one of plant-growth-promoting rhizobacteria can inhibit several soilborn
phytopathogens by producing secondary metabolites including phenazine-1-carboxylic acid PCA and pyoluteorin  Plt
Partial segment of rsmA was amplified from M18 genome and used as probe to screen M18 gene library the 1.5kb se-
quence containing rsmA gene was obtained by digesting one of positive clones then kanamycin resistant cassette was in-
serted into rsmA gene to inactivate it in vitro. Through homologous recombination mutant M18R ™ was constructed. Re-
sult of dynamic analysis shows that Plt yield in the mutant increases four times and PCA is only 20% of the level of wild
type. This study suggests that rsmA gene in Pseudomonas fluorescent sp. M18 regulates PCA and Plt production differ-
ently.

Key words Pseudomonas fluorescent sp. M18 rsmA  Phenazine-1-carboxylic acid Pyoluteorin

Foundation item The 10th Five Years Project for National Programs for Science and Technology Development of China 2001 BA308A02-14
* Corresponding author. Tel 86-21-54743347 E-mail xuyq@sjtu.edu.cn

Received date - 06-09-2003 © PEHSEME NFRFMTIBEABEH http://ournals. in. ac. cn





