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Table 1 Strains and plasmids

Strains and plasmids

Characteristics

Source

Strains
E . coli DH5a
E . coli SM10
Pseudomonas sp. M18
Pseudomonas sp. M18S
Plasmids

pBluescript SK

recAl endA1l gyrA96 thi-1 hsdR17 rk™mk* supEA4 relAl

F thi-1 thr-1 leuB6 recA tonA21 lacY1 supkE44 Muc, X Km'
Wild type  PCA  Plt producer Spe'

PCA~ Plt** producer ¢ Spel Gen'

ColE  cloning and sequencing vector Amp®

Lab collection
17
Lab collection
This study

Lab collection

pGEM-T ColE  cloning and sequencing vector Amp® Promega
pGEMS pGEM-T easy vector carrying 378bp fragment of rpoS Amp" This study
pBLS pBluescript SK carrying 3.1kb EcoR T -Xho I fragment of rpoS Amp® This study
pBLSG 1poS inserted with 0.8kb aacC1 cassette in pBLS ~ Amp® This study
pMEG6000 pBBRIMCS ori  lacZ mob*  Tet® 14
pMEG6000S PME6000 carrying 3.1kb EcoR T -Xho I fragment of rpoS Tet" This study
pRKS1 Cosmid containing rpoS gene fragment Kan® This study
pRKS2 Cosmid containing rpoS gene fragment Kan® This study
pUCGm Cloning vector Gen" 15
pEX18Tc Suicide plasmid Tet™ 16
pEXS 1poS_inactivated with aacC1 gene in PEX18Tc _Tet® Gen® This study
1.1.2 MI18 CGCAGGTAGACGTTGAGC-3' MI18 DNA
PPM  KMB PCR oS 94°C 8min
8 Escherichia coli 1B 94°C 1min 55°C 1.5min 72°C 2min 30 72°C
pg/mL Kan 50 10min
Amp 100 Gen 20 Spe 50 PCR 400bp pGEM-T easy
Tet 20 M18 E . coli DH5a pGEMS
pg/mL Kan 50 Amp 100 DNA DNA
Gen 40 Spe 100 Tet DNA
125 13 pGEMS
1.1.3 T4 DNA
DNA Marker Tag DNA 1.4 poS
MI18 oS
o> P dCTP 378bp moS PCR
PCR DNA pRKSI
pRKS2 Southern
1.2 DNA 3.1kb EcoR 1 -Xho |
MI18 DNA pBluescript SK  pME6000 "
11 Southern
1.3 rmoS 13
poS 1.5 ¢° M18S
p1 p2*7" pUCGm 0.8kb Sma |
P1  5'-TTGGACGCAACGCAGCTG-3" P2 5'- aacCl ° nBI S
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Klenow fragment DNA polymerase | BamHI 378bp  PCR T
3.9kb  EcoR I -Xho I PCR
pEX18Tc ' poS a->P dCTP
pEXS E. coli SM10" pEXS PCR 3.1kb
SM10 M18 3mL GenBank No. AY728157
LB 37C 553 ~ 1557 1005
500pL ImL poS M18
LB 150pL LB rpoS PAO1 P. aeruginosa
LB 2cm PAO1 oS 99 %
37C 10 ~ 18h Azotobacter vinelandii P . chlororaphis 06 P.
ImL LB Gen40 putida KT2440 P. syringae pv. aptata CCI125
Spel00 8% LB 37C 84% 83% 83% 81%
48 ~72h M18 6"
Gend0 Tet125 P. aeruginosa PAO1
Tet Gen 99.5%
Mi18 " 2.2 M18S  Southern
M18S
1.6 rpoS DNA
o EcoR1 Pst 1 1
poS rpoS 3.1kb
pME6000S M18 3.9kb
M18S PCA Pl 3.1kb 0.8kb  aacCl
1.7 B- N : 3
19— ”
" PCA  Plt 21—
., ., 0 1 oS Southern
PMEZA  phzA’-"lacZ PMEAZ - pliA™-" lacZ Fig. 1  Southem blot verification of rpoS gene mutation. 1.MIS
KMB 2.MI18S.
Miller " B-
1.8 PCA Plt 2.3 o PCA
5 PCA  Plt PCA 2 M18S
M18 M18S PCA PP
PPM KMB 28°C MI18  PCA 58p.g/mL
soml.  KMB M18S . 20.4pg/mL
28°C 220r/min 12h 5% M . Fea
G PCA
7.5mL 150mL KMB Mg PCA
PPM KMB 500mL. 10.2pg/mL M18S
28°C 220r/min 8h PCA
HPLC 10 MI8S  PCA "
PCA
2
2.1 rpoS Pt
M18 DNA PCA
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oh Table 2 Antibiotic production in the wild type strain M18
2 M18S Mi18 the mutant strain M18S and their derivatives
PCA Phenazine-1-carboxylic

Fig.2 PCA production of the wild-type strain M18 or the mutant M18S
in PPM or KMB medium respectively.

2.4 o° Plt
PCA Plt
3
M18 PPM Plt
0.5pg/mL KMB Plt
20.5pg/mL M18S PPM
Plt 75 .4pg/mlL KMB
Plt 185.6pg/mL
P Plt
G Plt
250
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Fig.3  Plt production of the wild-type strain M18 or the mutant M18S in
PPM or KMB medium respectively.

2.5 o B-
oS c*
rpoS
ORF pME6000S
M18S 2
rpoS MI8S

Pyoluteorin® pg/mlL acid” ug /.

Strains
PPM KMB PPM KMB
Mi18 1.0 18.0£1.5 48.0+2.0 10.6x1.5
M18 pME6000 0.5 21.5+1.5 46.5+£2.5 11.4£2.0

MI18S 75.5£2.0 185.6+x5 20.5+2.0 ND
MI8S pMEG6000 77.5+2.5 178.5+5 21.5+2.0 ND
M18S pME6000S 0.5 16.8+2.0 50.5+3.0 15.2+1.4

 Pyoluteorin production after inoculation in PPM or KMB medium for 64
hours. "Phenazine-1-carboxylic acid production after inoculation in PPM or
KMB medium for 64 hours. Each value is expressed as mean SD of three
independent experiments. ND not detected.
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Fig.4  Influence of absence of & subunit on phzd  pliA genes

Beta-Galactosidase activities/(Miller units) Beta-Galactosidase activities/(Miller units)

expression. [-galactosidase activities resulting from A a translational
phzA’-"lacZ fusion on pMEZA and B  a translational pltA’-’lacZ fusion
on pMEAZ were determined in wild type strain M18 circles and its
derivative M18S  squares growing in KMB medium. Each value is the

mean = standard deviation from three experiments.
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Effects of ¢ subunit deletion of RNA polymerase on
antibiotics biosynthesis in Pseudomonas
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Abstract With the designed primers PCR was carried out using the genomic DNA of Pseudomonas sp. M18 as a
template and a 378bp DNA fragment of the rpoS gene was amplified. Then a 3.1kb EcoR [ -Xho I fragment
containing the rpoS gene and its flanking sequence was obtained by screening the genomic DNA library of Pseudomonas
sp. M18.A ¢”-subunit-deficient mutant M18S was constructed with insertional gentamycin gene cassette. In PPM
medium the mutant M18S produced 20.4pg/mL of PCA and 75.4pg/mL of Pli. In KMB medium the mutant M18S
produced no PCA and 185.6pg/mL of Plt. It is obvious that the deficiency of ¢* subunit in the mutant M18S leads less or
no PCA production and much more Plt production than those in the wild type strain M18.PCA and Plt production were
restored to the levels in wild type strain after complementation with rpoS gene in trans in strain M18S. Moreover -
galactosidase activities of the translational fusions phzA’-’lacZ and pltA’-’lacZ in strain M18S confirmed the effects of 6™
subunit on PCA and Plt biosynthetic operons. With these results it is suggested that ¢ subunit gives a differential
impacts on PCA and Plt biosynthesis i.e PCA production is positively regulated but Plt production is negatively
influenced by ¢ subunit in Pseudomonas sp. M18.

Keywords Pseudomonas spp. Pyoluteorin Phenazine-1-carboxylic acid ¢ subunit Deletion
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