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Gaeamauuomyces gramiais var. tritici Ggt Plt
Pythium ultimum M18
MI18 43 M18
RpoD
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M18 M18 PCA Plt
M18 rpoD
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1.1
1
1
Table 1~ Strains and plasmids
Strains and plasmids Character Source
Strains
E . coli DH5a recA-F-end A1 gyr96 thi-1 hsdR17 rk~ mk* sup44 relAl Lab. collection
E . coli 1LE392 F~ hsdR574 supkA4 supF58 lacY1 GalK2 galT22 metBl1 trpRS5 Promega
Pseudomonas sp. M18 PCA Pl produced Amp" Lab collection
Plasmids
pLAFR-5 IncP Tc® cos * Lab collection
pBluescript KS pMB1 Amp" Lab collection

pME6032 PVSLpISA E. coli-Pseudomonas shuttle vector lacl9-P,, Expression Offered by Dieter
vector Te" Haas Switzerland
pGEM-Teasy ColE  Amp" Promega
pMI18RA ~ pM18RF pLAFR-5 with 28kb fragment from M18 This study
pM18R1 pGEM-T with 370bp PCR fragment This study
Plasmids Character Source
pMI18R2 pBluescript KS with 3 kb EcoRV fragment from pM18RA This study
pM18R3 pGEM-Teasy with 1.85 kb PCR This study
pMERpoD pME6032 with a 1.85 kb EcoR I /Bgl Il PCR fragment rpoD under P,  This study

control
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1.2
M18 PPM 4 E.coli LB LA
7 E . coli 25pg/mL 50pg/mL
M18 100pg/mL
1.3
DNA Marker MBI taq pfu DNA
o”-P dATP PCR
DNA Promega
1.4 DNA
1.4.1 Mi8 DNA
1.4.2 DNA M18
6
1.4.3 MIS8 DNA M18 DNA  Sau3Al
28kb pLAFR-5  BamH | E . coli
LE392 6
1.4.4 Southern-blotting ~~ pM18R2 6
NCBI BLAST rpoD 5" TCGGG-
TATAATCCTCGGC 3" CGCATGTACATGCGCAC M18  DNA PCR
6 370bp pGEM-Teasy pM18R1
370bp  PCR M18 6 pM18RA ~
pMI18RF EcoR'V Southern-blotting 3kb pBluescript KS
EcoRV pM18R2 Southern-blotting
6
1.4.5 pM18R3 pM18R2 pME6032 P,
5'-GGGGGAATTCTGGATAGGGTGTTATGTCC EcoR 1 RBS
ATG
5'-AACCAGATCTTTACTCGTCGAGGAAGGAG Bgl Il
pMI8R2  DNA pfu
6 95%C Smin 1 cycle 95°C 30s 55°C 45s 72°C 4min 30 cycles 72°C
6 min 1.85kb  PCR A T-A pGEM-Teasy E . coli
DH5«a pM18R3 pM18R2
1.4.6 pMERpoD M18 pMI8R3 EcoR |
Bgl I pME6032  FEcoR1  Bglll E . coli DH5a
pMERpoD M18 M18 pMERpoD
100pg/mL PPM 28 1:20

© '79[ﬂﬂ-?ﬁm‘ﬁimﬁﬂﬁﬁﬁmlWﬁﬁé\iﬁﬁ‘ﬁﬂ htt[;. /journals. im. ac. cn



318 43

ODg, =0.5 IPTG Immol/L
1.5 PCA Pt
M18 1mL pH 4.0 PCA 3 S5pL
Plt ImL Spl.
HPLC PCA 248nm 1.78min Plt 308nm
3.1 min 70% Iml/min Ci
HPLC Cis uv -
1.6 PCA PIt
M18 MI18 pME6032  M18 pMERpoD PPM
100pg/ml. 28°C 1:20 28°C 220 r/min
M18 pMERpoD ODgy, =0.5 IPTG 2h ODy, PCA
Plt 6
2
2.1 rpoD
M18 1920 6 EcoRV Sou-
thern-blotting pMI18E 1
pBluescript KS EcoRV rpoD pMI18R2
GGATAG M18
rpoD CHAO rpoD 99.45%
1838/1848 RpoD CHAO RpoD
rpoD 2
12 11 10 9876 5 43 21M 1211 10 9 8 7 6 5 4 3 2 1 M

1 Southern blotting
Fig.1 Restriction endonuclease digestion of the positive clones and Southern blotting

M. 1kb ladder 1~ 6.pM18A-pMI8F/Hindlll 7 ~12. pM18A-pMI18F/EcoRV. Because there was positive signal in the 5 and 7

lanes pMI8E clone screened by in-situ hybridization was identified as an artificial positive clone.
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ggatagggtgtt

atgiccggaaaagcegceaacageagietegectcaaagagttgatcagecgtggacgtgageagggttacctgacttacgeggaggtcaat
MSGKAQQQSRLKELISRGREQGYLTYAE VN
gaccacctgcecggaggatatttcagatceggaacaggtggaagacatcatccgeatgatcaacgacatggggatcaacgtaticgagagt
TTCRRIFQIRNRWIEKTSSAZSTTWGS T Y SRV
getceggatgeggatgecctittigttggecgaagecgataccgacgaageageagetgaagaagecgecgeagegitggeggctgiggaa
LRMRMPFCWPEKPIPTEKQQLEKEKPPQR W RL WK
accgacattggtcgeactaccgacccagtgegeatgtacatgegegaaatgggeacggtegagetgetcacacgtgaaggcgaaatcgaa
TDIGRTTDPVRMYMPREMGTVELLTRE G E I E
atcgccaagegtatcgaagagggeatcegtgaagtgatgggegeaatcgegeacticectggeacggttgatcacatectetccgagtac
IAKRIEEGIREVMGAIAHFPGTVYVD HILSETY
actcgegtcaccaccgaaggtggacgectgtecgacgttctcagegggtacatcgacccggatgacggceattacgecgectgecgecgaa
TRVTTEGGRLSDVLSGYIDPDDGTI TP PA AE
gtgececegeetgtcgacaccaagaccgegaaageggatgacgacagegaagacgaagaageggaagegaccgaagacgaagaagaagee
VPPPVDTKTAKADDDS SE DEE A E A TEDE EE A
gaaagcggteeggateeggtcatcgecgeacagegetttggegeggtegeegaccagatggaagtcaccegeaaggegetgaagaaacac
ESGPDPVIAAQRFGAVADOQQMEVT RK A L KKH
ggcegegagaacaageaagecatcgecgaaatgetggecctggetgaactgticatgecgatcaaactggticcgaageaattcgaagge
GRENEKOQAIAEMLALAELFMPIKLVY PKOQFESG G
ctggtegaacgtgtacgeagtgeectggatcgectgegecageaggaacgegecatcatgeagetetgegtgegtgatgeecgeatgeea
LVERVRSALDRLRQQERAIMOQLCVR DARMEP
cgtgeegacticetgegeeagticeegggeaacgaagtggatgaaagetggacegacgeectggecaaaggeaagageaagtacgeegaa
RADFLRQFPGNEVDESWTDALAEK GK SKYAE
geeatcgeecgectgeagecggacatcatcegttgecageagaagetgaccgetettgaagtcgaaacaggettgaagatcgecgagate
AITARLQPDIIRCQQXKXKL TALEV E TG LKTITATETI
aaggacatcaaccgicgeatgtcgatcggtgaggecaaggeecgecgggegaagaaagagatggttgaagecaacctgegtetggtgate
KDINRRMSIGEAEKARRAKKEMVYVEA AN LRTLVI
tccatcgccaagaagtacaccaaccgtggectgeagticctegacctgatccaggaaggeaacatcggettgatgaaagecgtggacaag
SIAKKYTNRGLQFLDLIQEGNIGLMEKA AV DK
ttcgaataccgtcgeggetacaagitetegacttatgecacciggiggatecglcaggegateactegetcgategeegateaggeccge
FEYRRGYZKFSTYATWWIRQAITRSIADTG QAR
accattcgtattccggtgeacatgatcgagacgatcaacaagetcaaccgtatticccggeagatgetgeaggaaatgggtegegaaccg
TIRIPVHMIETINE KLNZRISRQML Q EMGTREP
actccggaagagetgggegaacgeatggaaatgectgaggacaagatcegeaaggtatigaaaatcgecaaagagecgatetecatggaa
TPEELGERMEMPED KIRKVL K1 A KEP ISME
accccgatcggtgatgacgaagactcecatctgggegacttcatcgaagactcgaccatgeagtegecaatcgatgtecgecacagttgag
TPIGDDEDSHLGDF FIEDSTMOQSPI DVA TVE
agcctgaaggaageeactcgegaagtactetecggectcactgecegtgaagecaaggtactgegeatgegettcggeatcgacatgaat
SLKEATREVLSGLTAREAKVLRMREGI DMN
accgaccataccctcgaggaagtcggtaageagttcgatgtgaccogtgageggatccgecagatcgaagecaaggegetgegeaagetg
TDHTLEEVGKQFDVTRERIRQI E A K ALREKTL
cgccaccegacgegaagegagcatctgegetecticetcgacgagtaa

RHPTRSEH LR SFLDE *

2 Mi8 rpoD

Fig.2  Nucleotide sequence of M18 strain and the deduced amino acid sequence
The sequence sites of rpoD which are different from CHAO strain are boldface and the putative

ribosome-binding site  RBS is underlined.

2.2 PCA Pt

M18
GC-MS
-1- PCA Plt PCA Plt
GC-MS 3 4
2.3 Mi8 rpoD PCA Pit
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Fig.5 Influence of RpoD expression on PCA and Pt production in M18 strain
A. M18 wild type B.MI8 with plasmid pME6032 C.M18 with the-rpoD P, plasmid pMERpoD

—4@—Strains’ growth was measured as ODgyy —4&—PCA production —[]—PIt production.
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Gene Cloning of rpoD and its Impact on Biosynthesis of
Antibiotics in Fluorescent pseudomonas M18

Zhu Donghua Xu Wangjie Geng Haifeng Zhang Xuehong Xu Yuquan”
School of Life Science & Biotechnology ~ Shanghai JiaoTong University ~ Shanghai 200240  China

Abstract Fluoresceni pseudomonas M18  one of plant growth promoting rhizobacteria which can in-
hibit growth of several phytopathogenes produces several secondary metabolites including antibiotics
phenazine-1-carboxylic acid PCA and pyoluteorin Plt . The rpoD gene encoding the housekee-
ping sigma factor 6" was cloned and sequenced from M18. Through sequencing and homogeneous
comparison the deduced RpoD amino acid sequence between M18 strain and Pseudomonas fluores-
cens CHAO shows 100% identity. It indicates that rpoD gene is very conserved in different members

of fluorescent pseudomonads. The rpoD gene was placed downstream of the constitutive P,,. promoter

.
in the shuttle vector pME6032 between E. coli and Pseudomonas fluorescens and the recombinant
plasmid was introduced into M18. It was found that the time of both PCA and Plt began to accumu-
late was 4 and 8 hours earlier and the yield of these antibiotics was increased one and six times more
respectively in M18 in comparison with the control.

Key words Pseudomonas fluorescens M18  Phenazine-1-carboxyli acid Pyoluteorin  rpoD
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