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Fig.1 The inhibition of GP72 against Phytophthora capsici .
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1 GP72
Table 1 ~ Mycelial growth and comparison of 8 funguses by GP72

in asynchronous culture assay

2 GP72
Table 2 Main characteristics and comparisons of GP72 and

the relevant strains

. Degrees of mycelial growth o Strains
Strain - Characteristics
CK E.coli GP72 MI8 GP72 30-84 (2-87 PAOl1 MI8
Phytophthora capsici +++ +++ 0 0 Flagellation 1 ND ND ND 1
Rhizoctonia solani + 4+ 4+ + 4+ 0 0 Pyocyanin production - - - + +
Fusarium oxysporum {.sp. niveum ++ 4+ + 4+ 0 0 Fluorescent pigment + + + + +
Pythium ultimum +++ +++ o+ 0 Non-fluorescent pigment green - - - - -
Sclerotinia Sclerotiorum +++ + 4+ 0 0 orange + - - . .
Fusarium oxysporum {.sp. cucumerinum +++ +++ ++ o+ blue non-water soluble - - - - -
Corticium sasakii +++ +++ 0 0 Hydrolysis of Gelatin + + + + +
Colletotrichum lagenarium ++ +++ + + o+ Starch - - - - -
0 no mycelial growth + 1~ 10mm wide zone + + 11 ~20mm Poly-B-hydroxybutyrate - - - - -
wide zone + + + more than 21mm wide zone. . . .
Litmus and milk reaction + + + + +
Nitrate reduced to nitrite + + + + +
2.2 Protease  skim milk agar + + - + -
GP72 2 0. 3V'm ~0. 8Hm % Fructosan production + + + - -
1 -OFLm ~1. llum Growth at 4°C + + + + +
41C - - - + +
KMB 24h Lecithinase + + - - -
1.2mm Arginine dihydrolase + + + + +
el Ly
Lipase + + - + -
Oxidase + + + +
Denitrafication - - - +
M.R. test - - - - -
L] . .. .
Fy Citrate utilization + + + + +
i~ Voges-Proskauer test - - - - -
" 8 Catalase + + + + +
. Indole formation - - - - -
H,S formation - - - - _
Growth at 5% NaCl + - - - -
Snim |
+ Positive — Negative ND No datum.
2 GP72 10000 x Biolog 24h
Fig.2  The strain GP72 cell morphology under trans-electron microscope 3 GP72 95 BiOlOg
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Pseudomonas
2.3 chlororaphis 98 %
2 P. Pseudomonas chlororaphis
aureofaciens  30-84  P.  fluorescens (Q2-87 P. 2.5 G+C
aeruginosa PAO1  Pseudomonas sp. M18 4 GpP72 T, 96C
DNA “ G+ C mol%”
65. 1mol % Pseudomonas “ G+C mol%”
H,S
i GP72 2.6 16S rDNA
28°C ~30°C pH 7.0~7.5 GP72 DNA 27F 1492R
PCR 1.5kb PCR
GP72 16S rDNA GenBank accession
NaCl 0~6% NaCl 7% number DQ158873 GP72 16S tDNA
GenBank
2.4 Biolog GN 13
GP72 95 GP72

RDP ) )
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Neighbor-Joining 3
GP72 Biolog GN
3 GP72  Biolog 95
Table 3 Utilization of 95 carbon-substrates by strain GP72 using Biolog microplate
Carbon-substrates Results Carbon-substrates Results Carbon-substrates Results
H,0 + Turanose - D-Alanine +
a-Cyclodextrin - Xylitol - L-Alanine +
Dextrin - Methyl Pyruvate - L-Alanyl-glycine +
Glycogen - Mono-Methyl-Succinate w L-Asparagine +
Tween 40 + Acetic Acid + L-Aspartic Acid +
Tween 80 + Cis-Aconitic Acid + L-Glutamic Acid +
N-Acetyl-D-galactosamine - Citric Acid + Glycyl-L-Aspartic Acid -
N-Acetyl-D-glucosamine + Formic Acid w Glycyl-L-Glutamic Acid -
Adonitol - D-CGlactonic Acid Lactone + L-Histidine +
L-Arabinose + D-Galacturonic Acid - Hydroxy-L-Proline +
D-Arabitol + D-Gluconic Acid + L-Leucine -
D-Cellobiose - D-Glucosaminic Acid - L-Ornithine -
i-Erythritol - D-Glucuronic Acid - L-Phenylalanine -
D-Fructose + a-Hydroxy Butyric Acid - L-Proline +
L-Fucose - {3-Hydroxy Butyric Acid + L-Pyroglutamic Acid +
D-Galactose w v-Hydroxy Butyric Acid - D-Serine +
Gentiobiose - p-Hydroxy Phenylacetic Acid + L-Serine +
a-D-Glucose + Ttaconic Acid w L-Threonine -
m-inositol + a-Keto Butyric Acid - D L-Carnitine +
a-D-Lactose - a-Keto Glutaric Acid + ¥-Amino Butyric Acid +
Lactulose - a-Keto Valeric Acid - Urocanic Acid +
Maltose - D L-Lactic Acid + Inosine +
D-Mannitol + Malonic Acid + Uridine -
D-Mannose + Propionic Acid + Thymidine -
D-Melibiose - Quinic Acid + Phenyethylamine w
-Methyl-D-Glucoside - D-Saccharic Acid + Putrescine +
D-Psicose - Sebacic Acid - 2- Aminoethanol +
D-Raffinose - Succinic Acid + 2 3-Butanediol -
L-Rhamnose - Bromo Succinic Acid + Glycerol +
D-Sorbitol - Suceinamic Acid - D L-a-Glycerol Phosphate w
Sucrose + Glucuronamide - Glucose-1-Phosphate -
D-Trehalose + L-Alaninamide - Glucose-6 — Phosphate -
+ Positive — Negative w Weak.
80 Strain GP72
961 Pseudomonas aureofaciens (AF094722)
85 Pseudomonas aurantiaca (AY271791)

0.02

26

33
100

Pseudomonas chlororaphis (Z76673)

— Pseudomonas lini (AY035996)

7 Pseudomonas tolaasii (AF348507)

99

91 Pseudomonas corrigata (AF348508)

99 |, Pseudomonas veronii (AF064460)

52 L Pseudomonas marginalis (AF364098)

Pseudomonas fluorescens (AF336349)

Pseudomonas brassicacearum (AJ292381)

Pseudomonas fluorescens CHAO (AJ278812)

3 GP72

Pseudomonas aeruginosa PAO1 (AE004091)

Burkholderia pyrrocinia (U96930)

Fig.3 Phylogenetic tree of strain GP72 and its relatives. Numbers in parentheses represent the sequences’ accession number in GenBank .

The number at each branch points is the percentage supported by bootstrap. Bar 2% sequence divergence.
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Isolation and characterization of a new Pseudomonas strain against
Phytophthora capsici

HE Yan-jing LIU Hai-ming HU Hong-bo XU Yu-quan ZHANG Xue-hong™
School of Life Science & Biotechnology ~Shanghai Jiaotong University ~Shanghai 200240 China

Abstract One Pseudomonas strain GP72  which was against Phytophthora capsici was isolated from green pepper rhizosphere in
Jiangsu province. It had distinctively inhibitive effect on several kinds of pathogenic fungi mostly of them are soilborne pathogens.
Therefore this strain may be used for an effective biocontrol strain in the crop protection. The morphological biochemical and
physiological characteristics Biolog GN G + C mol% content and 16S rDNA sequence analysis of this strain were studied. In
comparison and conclusion of all the experimental data GP72 is identified as Pseudomonas chlororaphis. The strain is single-cellular
and motile by means of single polar flagellum. It was not able to accumulate ploy-B-hydroxybutyrate. Compared to P. aureofaciens
30-84 the strain was able to survive at the concentration of 5% NaCl. It could strongly utilize 45 of 95 carbon-substrates weakly
utilize 6 of the whole carbon-substrates and never utilize 43 of the whole carbon-substrates resulting from analysis of Biolog GN
bearing the similarity probability of 98% with Pseudomonas chlororaphis and with the similarity index 0.72. The G + C content of the
strain DNA was 65.1 mol% using the thermal denaturation method. A phylogenetic tree was constructed by comparing with the
validly published 16S rDNA sequences of the related type strains from GenBank using the Neighbor-Joining method of Saitou and Nei
and the Clustal X program to do the multiple alignments. The tree topology was tested by a bootstrap analysis of 1000 samplings. The
overall similarity value between strain GP72 and typical is the closest in the phylogenetic tree. For the latest taxonomical development
has put genus Pseudomonas aureofaciens to the genus Pseudomonas chlororaphis then it is appropriate to say that GP72 belongs to
the genus Pseudomonas chlororaphis. This is the first time in China to report that a strain of Pseudomonas chlororaphis was isolated
from green pepper rhizosphere having a strong inhibitive effect on Phytophthora capsici and other soilborne pathogenic fungus. The
other characteristics and the biocontrol mechanism are yet to be further studied.

Keywords Pseudomonas spp. GP72 Identification Biolog GN 16S rDNA
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