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1
Table 1 Strains and plasmids

Strains and plasmids

Character

Source

Strains
E . coli DH5a
E . coli HB101

Pseudomonas sp. M18

recA” F~ endAl gyr96 thi-1 hsdR17 rk~ mk* sup44 relAl
Ap" T¢* containing pMEA97

PCA Plt producer Ap"Sp" Km®

Lab. collection
Lab. collection

Lab. collection

Pseudomonas sp. MISR™ PCA Plt producer  Ap'Sp’ Km'  rpoS ™ This study
Plasmids
pGEM-Teasy ColE Ap' Promega
pMEA97 Mobilizing plasmid IncP-1 Tra RepA Ts  Ap’ D. Hass
pME3087 ColEI replicon IncP-1-mob Tc" suicide vector D. Hass
pDSK519 resource of Km resistant cassette N.T. Keen
pMI8SI PGEM-T with a 1.0kb PCR fragment containing rpoS gene This study
pM18S2 pMI18SI derivative with a Km resistant cassette in blunted BamH | from pDSK519 This study
PMERpoS pME3087 with a 2.6kb Bel Il fragment from pM18S2 This study
1.2 Bgl 1l W=AorT R=GorC
M18 PPM KB M18 PCR 3
6 3 A Tth DNA Tag DNA
M9 1% 10% PCR 94°C 5min 94°C 30s 55°C 45s
78 Km 50pg/mL 72°C Imin 30
Ap 100pg/mL Gm 40pg/mL 1.0kb  DNA T-A pGEM-
Chl 100p.g/mL Sp 100pg/mL Teasy
1.3 1.5 PCA Pit
DNA Marker MBI MISR™
Tag DNA KB 5%
a-” P dCTP TaKaRa KB
PCR DNA 500mL 28°C 220r/min
8h PCA Plt
1.4 DNA PCA Pt
1.4.1 Mi8 DNA PCA
2pm
1.4.2 DNA DNA 2pm
DNA SpL
9 6
1.4.3 2
’ 2.1 rpoS
1.4.4 MIS8 rpos GenBank
rpoS Pseudomonas fluorescent sp. M18
5'-GGGGAGATCTATGGCWCTCARWAAAGAAG-3’ 1.0kb NCBI
5'-GAATAGATCTTCACTGGAACAGCGWGTRG-3’ Blasting .. BooS 335
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P. 2.2 M18  rmpoS
aeruginosa PAO1 P . fluorescens pM18SI  BamH | Klenow
P. putida RpoS pDSK519 Km' Pou 1l
99.1% 87.35% 87.8% E.coli  RpoS 1.6kb pM18S1
63.6% N 20 55 C DH5«a
pM18S2 pMI18S2  Bgl Il
20 55 2.6kb pME3087
pMERpoS 1
M18
A_ BamH]
T-Vector Ligation
Y BamHI Klenow BglTl
A rpos _ |
A Pyl —\
Kan Pyull
pDSK519 PMERpoS
Pyull tet  pME3087
mob
1 pM18RpoS
Fig.1 Construction of recombinant plasmid of pM18RpoS
pMERpoS E . coli DH5a o’ P DNA South-
pME497 E. coli HB101 ern 2 1 M18
M18 DNA 1kb 2
pMERpoS M18 M18S-1 DNA 2.6kb  1kb
moS Km M18 3 MISR™ DNA 2.6kb
oS M18 M18 1.6kb Km'
Sp Km Sp 1IB
M18S-1
Km Tet Sp Km Sp LB
Tet'
tet  pME3087 mpoS
oS Km Km Sp
LB Km Tet Sp LB
MI8 rpoS :
MI8R™ 2 Ptl Pul Southern
2.3 Southern M18R"
M18 M18S-1 Fig.2  Southern blot analysis of chromasome digested with Pst | and
MISR™ DNA  Pul  Pull frel
1.M18 2.M18S-1 3.MI8R~ M.Marker.
pMI8S1 Bgl L kb © PERFRMENMRAAATIKEHEE http://journals. im. ac. cn
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2.4 rpoS PCA Plt PCA 166.8mg/l,  118.3mg/L.
M18 M18R"™ KB M18 PCA 19.9mg/L
PPM KB 66.8mg/l.  3-B 8.3 1.76
8h ODy, PCA  Plt
PPM KB KB PPM
MI18R™ 0D, M18 ODgy, PCA 25 5.78
> 4 MI18 MISR™  PPM Plt
0Dy 3-A PPM KB KB Plt
mpoS 41.5 mg/L 110 mg/L 3-C
KB PPM Plt
MI18R™ PCA M18
_—e— MIS(KB)
14  —o— MISR(KB) 200 -
12 | 5" MIsR (pew) o ISR
ras | —O- MISR(KB) 120 _e MISKKB)
0 5 R D!\;l[}ggp(ll\’gl\/l) 100 | ~o~ MISR'KB)
Q§ 8T A § 120 B g 80 | C
S 6T § g0k % 60 F
4r ER| < dof
2t 0 20 F
0 ll() 2I4 3IZ 4IO 4I8 5I() ()I4 7I2 0 16 2I4 3I2 4IO 4I8 5I() 6I4 7I2 00 16 2I4 3IZ 4IO 4IS 5I() ()I4 7I2
t/h t/h th
3 oS PCA Pit MI18
Fig.3 Influence of rpoS mutation on PCA and Plt production in M18 strain
A. Strains’ growth was measured as ODgy, B. PCA production C. Plt production.
2.5 oS M18 MI18R"™
M9 10mmol/L
M18 MI8R™ M9 M9 18 %
Immol/L M9 3d VIV 200pmol/L 2.4mol/L
4 5
4.4 x 10°CFU/mL 42min MISR~
24d MI18R" M18 1000 100
3 M18R"
M18R"
95 oS
9.0 -
s MISR
g 8.0
& 75
=70
= 3
60 —E—MI18
55 —A—MISR M18
>0 0 3 6 9 :?d 15 21 24 PCA Plt
4 RpoS poS
Fig.4 Influence of rpoS gene on survival of M18 strains in carbon starva-
tion PAO1 Pt-5
KT2440
M18
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Fig.5 Effect of various environment stresses on survival of the M18 and MI8R ™ strain
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A. Challenging with 18% V/V ethanol B. Challenging with 200pmol/L H, O, C. Challenging with 2.4 mol/L NaCl. Viable counts present in each of the pre-

challenge samples time zero were normalized to 1. Survival was determined as relative viable counts.
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Cloning Sequencing and Functional Studies of rpoS Gene from Pseudomonas Fluorescent sp. M18

XU Wang-Jie ZHU Dong-Hua ZHANG Xue-Hong XU Yu-Quan”
School of Life Science and Biotechnology — Shanghai JiaoTong University ~ Shanghai 200240  China

Abstract The poS gene encoding the stationary phase sigma factor 6° from fluorescent Pseudomonas sp. MI18 was
cloned and sequenced. The deduced RpoS protein of M18 strain showed 99.1% 87.35% and 87.7% identity with that
of Pseudomonas aeruginosa  Pseudomonas fluorescens and Pseudomonas putida respectively but only 63.6% identity with
that of E. coli. The rpoS gene was inactivated by inserting a Km cassette at the site of blunted BamH [ in vitro and
then the resulting reconstruct was introduced into the M18 genome using homologous recombination technique to obtain
the null mutant MI8R™ . Several pleiotropic effects of rpoS~ mutation in MIS8R™ were observed. The M18R™ could
overproduce phenazine-1-carboxylic acid 25 and 5 fold more in KB and PPM medium respectively but produce the same
amount of pyoluteorin in KB medium in comparison with the wild type strain M18. The M18R™ also showed reduced sur-
vival of carbon starvation and cross-protection against other types of stress in cells starved for carbon in particular after a
challenge with ethanol and hydrogen peroxide.

Key words Pseudomonas sp. M18 mpoS-mutant Phenazine-1-carboxic acid Pyoluteorin
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