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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. M18Z1
Pseudomonas sp. MI18S
Pseudomonas sp. MI18T
Plasmids
pBluescript SK
pLFARS
pBZF
pPCA
pBZGm
pEX18Te
pEXZ

PMEAZ

pUCGm

recAl endAl gyrA96 thi-1 hsdR17 rkmk* supFA4 relAl

F thi-1 thr-1 leuB6 recA tonA21 lacY1 supE44 Mug, X Kan®
PCA**" Plt** producer Amp" Spe®

PCA™  Plt** ** producer phzl aacCl Amp" Spe® Gen"
PCA* Plt*** producer oS aacCl Amp" Spe® Gen®
PCA** Pk’ ~ producer pltD aacCl Amp® Spe® Gen®

ColE  cloning and sequencing vector Amp"

Cosmid vector for constructing the genomic library Tet"

pBluescript SK carrying 380bp-PCR product of phzF' gene

7.3kb- BamHI fragment containing partial phz gene cluster in pBluescript SK
4.6kb-Stul fragment replaced with aacC1 cassette in pPCA

Suicide plasmid Tet®

3.5kb- BamHI fragment containing aacC 1 cassette in pEX18Te

pME6010 with 0.6-kb pliA upstream fragment and a translational pltA’-" lacZ fusion carrying

first 8 pltA codons

Resource of gentamycin resistant cassette

Lab collection
14
Lab collection
This study
17
15

Lab collection
Lab collection
This study
This study
This study

14
This study

9

13

* ** indicates production of antibiotics by the wild type strain M18 1 * indicates less production of antibiotics by the derivative strain of M18 § ***

indicates more production of antibiotics hy the derivative strain of MI18 §

~ indicates no production of antibiotics by the derivative strain of M18.

-1-

phzF’
PZ2 P71

5'-

P72 5'-TCTGGA

MI8

94°C 8min 94°C 1min 55°C 1.5min 72°C 2min

380bp

pBluescript

1.1.2 T4 DNA DNA
Taqg DNA DNA Marker  O- -B-D-
ONPG 1.3 7.3kb-BamHI
DNA
o P dCTP 1.3.1 phzF PCR
2-79 P. fluorescens 2-79
1.1.3 M18 30-84 P. aureofaciens 30-84
KMB King’s medium B phzABCDEFG
tryptone Oxide 1 PCR
LB GCGCGGATCCTGGACCAGTCAC-3’
pg/mL Kan 50 Amp 100 ATTCGCATCGGGTCGCT-3'
Gen 20 Spe 50 Tet DNA PCR
20 M18
pg/ml Kan 50 30 72°C 10min
Amp 100 Gen 40 -1- BamHI  EcoR 1
SK pBZF
1.2 DNA DNA
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1-C 1-C -1-
MI8Z1 1- Opg/ml,  200pg/mL.
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Fig.3  Pyoluteorin production of the mutant M18S with addition of
. 12001 :T:ﬁiz%l;ﬁ\ﬁgi)z ' ><$ phenazine-1-carboxylic acid in KMB medium.
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Fig.2  Analysis of 3-galactosidase activities of pMEAZ in the wild type
strain MI8 A the mutant MI8T with addition of pyoluteorin B or the
mutant MI8T with no pyoluteorin  C  in KMB medium respectively.
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Autoinduction of pyoluteorin and correlation between phenazine-1-carboxylic acid
and pyoluteorin in Pseudomonas sp. M18

GE Yi-he' > ZHAO Yan-hong’ CHEN Li-juan’ MIAO Jing WEN Lu'"
! Department of Biology ~Huaiyin Normal University ~Huaiyin 223000 China
2 School of Life Science  Ludong University ~Yantai 264025  China
3 Hospital ~ Ludong University ~ Yantai 264025  China

Abstract A new bacterium with potential biocontrol ability — Pseudomonas sp. M18 was isolated from the soil of
agricultural field in suburb of Shanghai China . It had been demonstrated that biosynthesis and secretion of phenazine-
1-carboxylic acid and pyoluteorin in Pseudomonas sp. M18 contributes to its suppression of soilborne pathogens. In order
to study the correlation and regulatory mechanism of two antifungal compounds biosynthesis the mutant M18T and M18Z1
were constructed with insertion of the gentamycin resistance gene cassette aacCl  respectively. With introduction of
the translational fusion pMEAZ  pliA -' lacZ into the wild type strain M18 or the pli-mutant M18T respectively it
was found that B-galactosidase activities of the mutant MI8T pMEAZ are remarkably enhanced by adding a certain
amount of pyoluteorin in KMB medium. The results indicated that pyoluteorin might positively autoinduce expression of
the plt gene loci. In investigating the correlation of two antifungal agents it was showed that the pyoluteorin-negative
mutant MI18T produces the same level of phenazine-1-carboxylic acid in comparison with the wild type strain M18.
Overexpression of the plt gene loci does not result in decrease of phenazine-1-carboxylic acid in a pltZ-mutant of
Pseudomonas sp. M18. However the distinct decrease of phenazine-1-carboxylic acid biosynthesis does lead to enhanced
biosynthesis of pyoluteorin in the mutant M187Z1. Addition of phenazine-1-carboxylic acid in KMB medium makes the
mutant M18S produce less pyoluteorin. These results indicated that a special correlation of secondary antifungal agents
biosynthesis seems to be existed in Pseudomonas sp. M18 1i.e. production of pyoluteorin does not exert any influence
on expression of the phz gene cluster while phenazine-1-carboxylic acid makes negative impact on the biosynthesis of
pyoluteorin.

Keywords Pseudomonas sp. M18 biological control pyoluteorin  phenazine-1-carboxylic acid autoinduction
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