g AR FEB 20, 2008, 35(2) 225~229

Microbiology ©2008 by Institute of Microbiology, CAS

tongbao@im.ac.cn

tHERERRBREAALXEENTESERE

wES X % % B WX xXER #H E

( 100081)

H B ARRBRARREARARA—EEA S MARNTAOANGETR, TRXEH»RLT
IHERTWR, FESERIAFTRZAANAE, EALTRTSFEHRELARE. ALK
BESBYINELABARBATT 0RNRE, ZITUAEBE, ABFEH L L, 446 16S
tDNA /31 547 6 F 2 7 ik

KA LRBBREAREAMA, BRITEH B, RATKE B, 16STDNA, 5 £ %5

Isolation and Identification of Seven Symbiotic Bacteria
from Local Entomopathogenic Nematodes

YANG Xiu-Fen' LIU Zheng ZHANG Ran YANG Huai-Wen YUAN lJing-Jing JIAN Heng

(The State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection,
Chinese Academic of Agricultural Science, Beijing 100081)

Abstract: The symbiotic bacterium exists in the intestines of entomopathogenic nematodes and is a potential
biological agent. Systematic classification of these bacteria is scarce in China. In this paper, seven strains of
symbiotic bacteria from local entomopathogenic nematodes were identified by both observation of mor-
phology, physiological, biochemical characteristics and sequence analysis of 16S rDNA fragments.
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Tablel Tested strains of symbiotic bacteria

Code Origin Host nematode
15-2 Heterorhabditis sp.
NS-20 Heterorhabditis sp.
NMA-54 Steinernema sp.
HHK-34 Steinernema sp.
HDZ-1 Steinernema sp.
HSY-22 Steinernema sp.
CB-8602 Steinernema sp.

1.3 FASREEEUFENE

( ) 1
14 HEHRAHINER
NA 28 48 h,

1.5 PCR # 1% 16S rDNA 575l
DNA

DNA E.coli16STRNA 6 25
1540-1521
s DNA PCR Sense 5%

GAAGAGTTTGATCATGGCTC-3 % Antisense 5 <
AAGGAGGTGATCCAGCCGCA-3 =~

25 uL, 95 3 mn, 94 1 min, 63 1 min ,
72 2 min, 31
PCR , 1%
1.6 =4l FF
PCR PMDI18-T vector
s E. coli DH5a ,
PCR ,
3770
2 ZER545MH
2.1 FTSHIE
7 ) ,
, ; 0.7 pm~1.5 pm><
1.7 pm~6.4 pm
22 BEHRREERELHFE
7 NBTA 40 h,

s 1 mm~3 mm,

(2

2
Table 2 Character of colony

Strains

Shape and margin of colony

Luster Color

NMA-54

15-2 >

NS-20 5 >
HHK-34 s s
HDZ-1 5

HSY-22 >

CB-8602
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Table 3 Biochemical character of the tested strains

Characteristics 15-2 NS-20 NMA-54 HHK-34 HDZ-1 CB-8602 HSY-22
34 4 = = + 4+ 4 4
40 - - = = + - +
+ w = = = = =
BTB (NBTA) 4 4 e + + -
(MacConkey) 4 4 +
+ + = - - - -
+ = + + =
«C ) + w - _ +
aF = = = = = =
+ + - + + + +
Tween40 I w . . * I w
Tween80 + - - - - W -
( ) + = = = = = =
+ + + + + + +
+ + + + + + +
+ + + + + w +
+ + = + + + +
+ + + + + w +
+ + + + + - +
M-R - - - - - - -
V-P 4 = = = - — _
+ + w w + - +
D- + + + + + + +
D- + = = + + = +
D- 3 3 + + + + +
L- _ _ _ _ _ _ _
+ + + + + + +
+ + + + + + +
+ + + + + + +
+ + + + + + +
_ + + - - - -
( ) 4 4 e e +* 4 4
+ + - + +
( )+ i —Iw + _ - +
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. 15-2 NS-20 NMA-54 HHK-34 HDZ-1 CB-8602 HSY-22
Characteristics
+ w + + + = +
- - - - - - w
_ - - = = w w
DL- + + + + + + +
+ + = + + + +
+ w + + + = +
D- = + = + + +
+ + = = + + +
x<: ;W ;- ;e
Note ><: No growth; w: Weak reaction; -: Negative reaction; +: Positive reaction
2.3 AR UAFLE »15-2 NS-20
( 3), Photorhabdus 2
15-2 R 15-2 P, luminescens subsp.
NS-20 , i Kayaii 99%, NS-20
, Photorhabdus sp. 100% CB-8602
24 EAFZFEEWEIWE NMAS54 X. ehersii  X. bovienii
DNA , PCR 1500 bp 100% 99.5% HDZ-1 HHK-34 HSY-22 3
16S rDNA GenBank GenBank Xenorhabdus
9 97%, 16S rDNA
16S rDNA ( 4), 99%, 3 ,
DNAMAN Multiple Sequence Alignment
, ( D
100% 95% 90%
L L ]
Table 4 16S rDNA sequence registration number of P.lum 97%
known species in gene database NS-20 100%
P.sp.
g Registration
Code Species CB-8602  1100%
number X.che | 98%
X. ehe Xenorhabdus ehersii AJ810294 . 979
budapestensis 7% 94%
budapestensis  Xenorhabdus budapestensis AJ810293 Xinn
X. inn Xenorhabdus innexi AJ810292 HDZ-1 100% 97%
nematophilus Xenorhabdus nematophilus X82251 HSY-22 99%
X. sze Xenorhabdus szentirmaii AJ810295 HHK-34 — 979
poinarii Xenorhabdu poinarii X82253 nematophilus ———— ggo, 96%
- X.sze — 198%
X. bov Xenorhabdu bovienii AY317154 o
Photorhabdus lumi pomnat
otornabdus tuminescens
L5l subsp. Kayaii AL NMA-54 |100%
P. sp. Photorhabdu sp. AY278671 X bov
( 1) 16 1 16S rDNA
’ Fig. 1 Phylogenetic tree based on 16S rDNA sequences
7 2 7 homology
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3 Zwhitie
: . 152

NS-20 : , 16S
rDNA 100%  99%,

HHK-34 HDZ-1 HSY-22 16S rDNA
16S rDNA 97%,

98%, , 3

16S rDNA

5
Table5 The identification of tested strains

HEAMRIE Code $7 T %% 4 Species
15-2 Photorhabdus luminescens subsp. Kayaii
NS-20 Photorhabdus sp.
NMA-54 Xenorhabdus bovienii
CB-8602 Xenorhabdus ehersii
HDZ-1 Xenorhabdus sp.
HSY-22 Xenorhabdus sp.
HHK-34 Xenorhabdus sp.
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