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28C 72h CB6- 1 2 ~3mm
NBTA CB6- 1 24h
72h
1.6 G+ C mol% CB6- 11
14 Escherichia coli AS1.365 BTB TTC CB6- 1
MacConkey
1.7 16S rRNA CB6- 11
16S rRNA 15 2.2
PCR pGEM T easy vectors Progema CB6 I 1
Sangon MR VP H,S
1.8 H,0,
CB6  16S rRNA GenBank
13
Photorhabdus 16S rRNA
DNAMAN 4.0 Multiple Sequence Align-
ment
Bootst =1
ootstrap 000 CB6- 1 CB6-1I
2 CB6
1
2.1
CB6 1 CB6 I 1
1-A Table 1 Biochemical characteristics of the strain CB6 phase | [l
1-B o Results )
20n T 0.5~1.0 Characteristics e o X . nematophila
pmx 2.1~7.3 pm 3.96pm I Growth at 34°C + + +
37C - w -
0.5~1.0 pmx 1.1~4.2 pm BTB abeorption . b .
2.58 pm 20;1111 MacConkey + - +
Tyrosinase w - -
Lecithinase + - +
Phosphatase - -
Protease  skim milk agar + w +
Utilization OY medium of
Propionate + + +
Citrate - - +
Gluconate - - +
Lipase egg yolk agar - + +
Tween 60 + + +
Tween 80 - w -
Tributytin + + +
Acid from
Cellobiose + + +
Maltose + + w
Inositol w + +
Fig.1 Electron micrograph of strain CB6 Dextrin + + w
A Peritrichous flagella of CB6- ] 8000 x D-ribose - - w
B. Birefringent bodies 10000 x . Inosose i - * -
HCl-a-glucosamine - + —
NA 48h CB6- | + . Positive — . Negative w. Weak reaction =+ . Positive or nega-

tive varied with different strains.
1 ~2mm
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2.3 G+C mol% GenBank AF522294
CB6  Tm 70.8°C E. coli 16S rRNA
AS1.365 Tm 74°C G+ C mol % = 2 Proteus vulgaris
50.4+2.08 Tm - T, .; G+ C mol % Outgroup CB6 X.
43.7% nematophila 4
2.4 99%
CB6-1  16S rRNA 1496
0.01

100 [Photorhabdus temperate (X82249)
P. luminescens (D78004)
100 |P. luminescens (D78005)
Lp tuminescens (X82248)

100

10 * P. luminescens (X82250)
Xenorhabdus beddingii (X82254)
45 Xenorhabdus sp. CB6-1 (AF522294)
. nematophila (X82251)
3 | i X. nematophila (D78009)
] X. nematophila (Z76738)
L] 92 X. nematophila (Z76737)
100 45 X. bovienii (X82252)
_l—x poinarii (X82253)
»2 -X. japonica (D78008)
Proteus vulgaris (AJ233425)
2 16S rRNA

Fig.2 Phylogenetic tree based on 16S rRNA sequences homology
Evolutionary distances were calculated by Multiple Sequence Alignment of DNAMAN 4.0  bootstrap = 1000.

Bar 0.0l substitution per nucleotide.

2 CB6- 1
Table 2 The antibiotic activity of strain CB6- |

Bacteria Antibacterial activity " Pathogenic fungi Antifungi activity”
Staphylococcus aureus + 4+ + Alternaria solani ++ +
B. thuringiensis HD-1 + 4+ + Physalospora piricola -

B . megaterium ++ + Vaisa mali -
B. subtilis + 4+ + Botryosphaeria ribis + +
Corynebacrium pekinense + 4+ + Fusarium graminearum -
Micrococus luteus + + Helminthosporium sativum ++ +
B. cereus + + Alternaria citri -
Erwinia carotovora + + + + Phytophthora melonis + 4+ + +
Xanthomonas oryzae + + + P . beohmeriae + 4+ +

* + + 4+ + diameter of the circle by antibiotic activity >25mm + + + 25mm3z= diameter of the circle by antibiotic activity >20mm + + 20mm=
diameter of the circle by antibiotic activity > 15mm.
f + + + + 1/4 colony contrasted with control + + + 1/3 colony contrasted with control + + 1/2 colony contrasted with control + weak anti-

fungi activity — no antifungi activity.
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Identification of A Strain Xenorhabdus sp. with High Antibiotic and Insecticidal Activity

PANG Zai-Tang YANG Huai-Wen YANG Xiu-Fen”  JIAN Heng LIU Zheng
Institute of Biological Control — Chinese Academic of Agriculture Science  Beijing 100081  China

Abstract Strain of Xenorhabdus sp. CB6 with high antibiotic and insecticidal activity was isolated from the intestine of
Steinernema carpocapsae collected from orchard of Beijing China. The morphology physiological and biochemical char-
acteristics were studied. The results indicated that its characteristics were most consistent with X . nemaiophila . The se-
quence of 16S rRNA fragements were analyzed. The homology between strain CB6 and other strains of X . nematophila is
above 99% . Strain CB6 was clustered together with other four strains of X . nematophila in phylogenetic tree. But there
are some differences in biochemical characteristics e.g. tyrosinase lipase acid from ribose with other strains of X.
nematophlia  especially CB6 has high insecticidal and antibiotic activity. We suggested that strain CB6 was a variation of
X . nematophila and named X . nematophila var. pekinegnsis .

Key words Xenorhabdus nematophila 16S rRNA  Phylogenetic tree Identification
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