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1
Table 1~ Strains and plasmids
Strains or plasmids Characteristics Source
Strains
P. fluorescens

2pP24 2 4-DAPG* Ap" wild type 5

2P24MP 2 4-DAPG~ Ap" Km' This study

2P24MP-ME 2 4-DAPG™ Ap" Km" Ter 2P24MP containing pME6032 This study

2P24-pP 2 4-DAPG* Ap' Km' Tc¢" 2P24MP containing pME-84 This study

Gaeumannomyces graminis
Ralstonia solanacearum

Rhizoctonia solani

Fungal pathogen caused wheat take-all
Bacterial pathogen caused tomato bacterial wilt

Fungal pathogen caused cotton damping-off

Lab collection
Lab collection
Lab collection

Escherichia coli DH5a @80 lacZAM15 A lacZYA-argF U169 hsdR17 recAl endAl thi-1 6
Plasmids
pMD18-T Ap"  ColEl origin T-vector TaKaRa
pBluescript [[ SK + Ap" ColEl origin Stratagene
pMDHL Ap" pMDI8-T with 0.75 kb fragment of phlD This study
pHSG299 Km" ColEl origin TaKaRa
p299HL Km" pHSG299 with 0.75 kb Pst | -EcoR | phiD fragment from pMDHL This study
p415-12 Tc'  pRK415 with 10.8 kb BamH | fragment expressing phlACBDE from P . fluorescens CPF-10 AN
pBS-84 Ap"  pBluescript with 8.4 kb BamH | -Cla | fragment from p415-12 This study
pME6032 Te"  laclq-Ptac expression vector 8
pME-84 Tc" pME6032 with 8.4 kb BamH I - Xho | fragment from pBS-84 This study
pRK600 Cm' ColEl RK2-Mob* RK2-Tra*  helper plasmid 9
Ap" Km" Cm" and Tc" indicate resistance to ampicillin  kanamycin ~chloromycetin and tetracycline respectively.
CATCGTGTATGAG-3" " 2 4-DAPG Rhizoctonia solani Ral-
PCR 94°C 5min 94°C 40s 65°C stonia solanacearum 2P24
40s 72°C 1min 35 72°C 10min 5
Omega E.Z.N. A" Gel Extraction Kit D2501-01 1.7
pMD18-T pMDHL 5
PCR
Pst1  EcoR1 pMDHL 2
pHSG299 p299HL 2.1 2 4-DAPG
p299HL P. fuo- Phi2a  Phi2b 2P24
2P24 LB
rescens '7‘15 k)[)
30002 Bio-Rad Gene pulser” [I 2 4-DAPG
1.4 . P299HL 2P24
12 BamH 12 4_]2‘? PI 1512 8p:1:1; p2oOHL 2
" ’ Blp4 it 1] SK 4 DAPG
pbluescript + 2PIAMP
pBS-84 BamH 1  Xho 1 pBS-84 pA15-12
Belll  Xhol pME6032
10.8 kb 2 4-DAPG
pME-84 pRK600 DNA p
7 pME-84  pME6032  DH5a R - fluore-
2P2AMP cens CPF-10 p415-12
s > 4.DAPG 8.4 kb phIACBDE
L6 pMEG032 2 4-DAPG 2P24MP
2P24-P

Gaeumannomyces graminis
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5 2 4- 2P24 665
2.2 2 4-DAPG 30
2 4-DAPG 2P24 2 4-DAPG
3 2 4-DAPG

1 2P24MP-ME 60% 2 4-DAPG
2 4-DAPG 2P24 2P24-P 20%

2 4-DAPG p299HL 2 4-DAPG 2P24

2P24 2 4-DAPG

pME-84 2 4- 3 024

DAPG

2 4-DAPG
Fig.1

and its derivates

2P24

TLC analysis of 2 4-DAPG production of P. fluorescens 2P24

1. Sample of 2 4-DAPG 2. 2P24 3.2P24MP-ME 4. 2P24-P.

2.3
2 4-DAPG 2P24MP-
ME 3
2P24 2P24-p
2P24-P
2 2 4-DAPG  P. fluorescens
2P24
2 2P24

Table 2 Antagonistic ability of P. fluorescens 2P24 and its derivates

Antagonistic zone of no pathogen growth/mm

Pathogens
2pP24 2P24MP-ME ~ 2P24-P
Gaeumannomyces graminis 8.5+0.4 0 8.8+0.3
Rhizoctonia solani 8.0+0.2 0 8.4+0.2
Ralstonia solanacearum 7.2+0.1 0 7.5+0.2
Data are averages of three repeats.
2.4
5d
3 10d
62.5 2 4-DAPG
46.7
25 16d 2 4-DAPG
70.5

Table 3 Control efficiency of P. fluorescens 2P24 and its derivate mutants

on tomato bacterial wilt

Disease index Control efficiency/ %

Treatments
10d 16 d 10d 16d
Disease control 62.5a 84.6a — —
2P24 24 .6¢ 32.9¢ 60.8a 61.6a
2P24MP-ME 46.7h 70.5b 25.4b 16.8b
2P24-p 22.5¢ 30.0c 64.1a 64.5a

Data followed by different letters in the same column mean significant differ-
ence at 0.05 level.

3
2
2 4-DAPG 2pP24
2 4-DAPG
85% PhID Phi2a  Phi2b
phiD
Phl
Phl ?
2p24 phiD
2P24  phiD phlD
2 4-DAPG
2 4-DAPG 2P24
2 4-DAPG
2 4-DAPG 2pP24
2 4-DAPG
2 4-DAPG

) 2P24
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Experimental Evidence on The Functional Agent of 2 4-diacetylphloroglucinol
in Biocontrol Activity of Pseudomonas fluorescens 2P24

WEI Hai-lei ZHOU Hong-You ZHANG Li-Qun® WANG Ye TANG Wen-Hua
Department of Plant Pathology —China Agricultural University ~Betjing 100094  China

Abstract Pseudomonas fluorescens 2P24  a plant disease biocontrol agent isolated from wheat take-all decline soil is
characterized with efficient production of antibiotic 2 4-diacetylphloroglucinol 2 4-DAPG . In this study the 2 4-
DAPG was investigated as a functional agent in antibiosis and biocontrol activity using genetic methods. A 2 4-DAPG
negative mutant of P. fluorescnes 2P24 named 2P24MP-ME  was constructed through site-directed mutangensis. The
mutant was unable to inhibit the growth of plant pathogens Gaeumannomyces graminis  Rhizoctonia solani and Ralstonia
solanacearum in Petri dish and to control the development of tomato bacterial wilt in greenhouse. A plasmid-bearing 2 4-
DAPG biosynthetic locus inserted into 2P24MP-ME resulted in a complemented strain 2P24-P. The restored 2 4-DAPG
production and strong antibiosis against the phytopathogens were observed in the 2P24-P. Moreover the efficacy of the
2P24-P for control of tomato bacterial wilt was also recovered to the level of the wild type in the greenhouse. The results
indicate that the 2 4-DAPG was one of the key biocontrol factors in P . fluorescens 2P24 and played an important role in
controlling tomato bacterial wilt.

Key words Biological control 2 4-diacetylphloroglucinol  Pseudomonas fluorescens Tomato bacterial wilt
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