Research Paper _

Acta Microbiologica Sinica
51(8):1071 —=1077; 4 August 2011
ISSN 0001 -6209; CN 11 -1995/Q

http: //journals. im. ac. en/actamicrocn

210037
( ] .
. o | )
; 1%
NA ; 16S tDNA - )|
3 3 ( Stenotrophomonas) ( Ewingella) .
[ ] ; .
D X172 DA :0001-6209 (2011) 08-1071-07
Oku ° ( B. xylophilus)
1
6 -10
o ( Steinernema) ( B. mucronatus)
( Heterorhabditis)
2
( Heterodera glycines)
3 .
( Radopholus .
similes) Wolbachia .
4
(30972369)
o Tel: +86-25-85427427; E-mail: xqwu@ njfu. edu. cn
(1985 -) o E-mail: yuanweimin_18@ 163. com

:2010-12-20; 12011-04-25



1072 Weimin Yuan et al. /Acta Microbiologica Sinica(2011) 51( 8)
50%
1 .
NA
1.1
1.1.1 ( Pinus
massoniana) ( B. xylophilus) °
( B. mucronatus) o 1.4
1.4.1
1.1.2 1% 2% (D)
( ; (2) KOH  (3) (4)
. O ey MO (9 . (6) ()
) H-600A ( Hitachi ) - (8) M.R. F(9) VP + (10) '
( XTB-1 ) (11) o ; (12) ; (13) H,S;
( synbiosis ProtoCOL) Biolog Identification System (14) ) ’
i 1.4.2  Biolog96
( Biolog Hayward CA) PCR ( Eppendorf AG Biolog BUG + B
22331 Hamburg) . GN/GPAF
1.2 . 4-6h 1 16 -24 h
2 .
4% 4h 1043 16S rDNA : DNA
3 20 min 2% CTAB .  PrimerA ( 5"-AGAGTT-
o TGATCCTGGCTCAG-3") PrimerB ( 5"-ACGGCTA-
2 mm’ -4 mm’ o 30%.50%.70% .  CCTTGTTACGACT-3) " . PCR
90% 100% 2 50 pL :94°C 3 min; 94°C 30 s
30 min 52°C 30 s 72°C 1 min 30 s 30 ;72°C 7 min.,
37°C —45C —60°C o 5ul 1.2%
50 nm - 70 nm 20 min ( EB)
. . PCR
1.3 o NCBI
16S
1% rDNA MEGA4. 1
( 2000 ) 1h Neighbor-Joining
3 { mL. ( Bootstrap = 1000) .
100 L. NA ( 2
3¢ 10 g NaCl 5 ¢ 18 g
1000 mL) ( CKI1) 2.1
100 L
NA
3 (CK2) .
NA 30°C ( 1.
2d NA 0 N ( 1-A1)
N ( 1B1) (1.2 x0.4) pm -
NA (2.5 %0.35) pmo



. (2011) 51( 8) 1073

Fig. 1 TEM Photographs of B. xylophilius and B. mucronatus. A: longitudinal section of B. xylophilus; B:

cross—section of B. mucronatus; Detailed pictures of endophytic bacteria ( Al B1) ; Endophytic bacteria are

indicated with black arrows.
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Fig. 2 Endophytic bacteria isolated from nematodes of surface sterilization.

1
Table 1  The number of species and quantity of endophytic bacteria
Nematode Quantity of The number of species The quantity of endophytic bacteria Average quantity of endophytic
strains nematodes ( isolation ratio/%) Plate 1 Plate 2 Plate 3 bacteria of each nematode
AMA3 104 1 268 726 220 3.89 £2.68
ANLS 80 2(8:2) 586 622 714 8.01 £0. 82
2 mm -4 mm o 8 14
o ( Ewingella americana) (S.
(0.24 -0.35) pm x (0.39-0.70) pm maltophilia)
(0.25-0.33) pmx(0.38-1.1) pm 2.3.2 Biolog96 : ( SIM)
( 3). NSBm. 1 (DIS)  BIOLOG
: KOH.H,0, M.R..V.P.. N 2 o SIM > 0. 75
. H,S. ; o DIS<5.0 ; SIM 1
NSBm. 2 : KOH.H,0, . o SIM =0.5
N N ~ H,S. ; o NSBx. 1. NSBm. 1 NSB.

o ( » m. 2 Biolog Microbial Identification System



. (2011) 51( 8) 1075

h

2398
. & ,
'r-'-'-"""“

3 NSBx.1.NSBm.1

-

51

NSBm. 2

Fig. 3 Optical micrograph of strain of NSBx. 1. NSBm. land NSBm. 2 showing the cell

morphology. Bar 2 pm.

PROB. SIM DIS 2. Biology
NSBx. 1. NSBm. 1 NSB. m.2
Stenotrophomonas maltophilia~ Ewingella americana

S. maltophilia .

2 Biolog

Table 2 Identification results and the parameters from Biolog

Plate number Species ID PROB  SIM DIS
NSBx. 1 Stenotrophomonas maltophilia ~ 97%  0.629 5.00
NSBm. 1 Ewingella americana 100% 0.673 5.41
NSBm. 2 S. maltophilia 100% 0.560 6.92

2.2.3 16S rDNA : 3
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Fig. 4  PCR products of 16S rDNA of endophytic bacteria in B.

xylophilius. and B. mucronatus. . 1. NSBx. 1; 2. NSBm. 1; 3. NSBm. 2.
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Phylogenetic trees of endophytic bacteria in B. xylophilus and B. mucronatus based on 16S rDNA. Numbers at

the nodes are the bootstrap confidence values obtained after 1000 replicates. Support values lower than 50% are not

indicated. The number of substitutions per site is indicated by the bar at the top left of phylogeny. Bar

1% sequence

divergence. The GenBank accession numbers for nucleotide sequence data are shown in the brackets.
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Observation by transmission electron microscope and
identification of endophytic bacteria isolated from
Bursaphelenchus xylophilus and B. mucronatus

Weimin Yuan Xiaogqin Wu  Jianren Ye Xiaojing Tian

Nanjing Forestry University Key Laboratory of Pest Prevention and Control of Jiangsu Province Nanjing 210037 China

Abstract  Objective The pine wood nematode Bursaphlenchus xylophilus morphologically similar to B. mucronatus is
the pathogen of pine wilt disease. This study was focused on the endophytic bacteria present in these nematodes.
Methods Detailed observations were made on sections of all parts of the two types of nematodes by transmission electron
microscope. The nematodes were surface-sterilized by soaking in 1% mercuric chloride and antibiotic mixture and then
ground and cultured on nutrient agar plate. The physiological and biochemical characteristics combined with molecular
characterization of bacteria were analyzed and identified. Results Endophytic bacteria were found in intestines of the two
nematodes by transmission electron microscope observations. On the basis of surface sterilization total three bacteria
strains were obtained from B. xylophilus and B. mucronatus. These bacteria belong to Stenotrophomonas and Ewingella.
Conclusion It confirms the presence of endophytic bacteria in Bursaphelenchus xylophilus and B. mucronatus and these
bacteria may play a physical and ecological roles in nematodes.
Keywords: Bursaphelenchus xylophilus B. mucronatus transmission electron microscope ( TEM)  endophytic bacteria
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