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Genetic Diversity of Nematode Parasitic
Bacteria Pasteuria spp.
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(1. Institute of Plant Virology, Fujian Agriculture and Forestory University, Fuzhou 350002)
(2. College of Life Science, Fujian Agriculture and Forestory University, Fuzhou 350002)

Abstract: Pasteuria spp. was one of the highly potential biocontrol agents of plant-parasitic nema-
todes. Based on their 16S rDNA sequences, we developed simple PCR, PCR-RFLP (polymerase chain
reaction-restriction fragment length polymorphism) and PCR-SSCP (polymerase chain reaction-single
strand conformation polymorphism) methods for rapid detecting the genetic diversities of Pasteuria
spp. in root samples. Using simple PCR, we detected Pasteuria spp. from nine out of thirty nema-
tode-infected samples collected from different crops in Fujian and Guangzhou of China. The genetic
diversities of Pasteuria spp. in root samples were examined by PCR-RFLP and PCR-SSCP. Two of
the five variant RFLP patterns were predominant among the clones when they were digested by re-
striction enzyme FEcoHI. The results from PCR-SSCP analysis were consistent with those of
PCR-RFLP and showed greater gene diversities. Twelve clones were chosen and sequenced. The re-
sults indicated the sequences of clones shared 97.8%~99.7% similar identity with those of previously
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reported P. penetrans, and the clones were further divided into one major clades and seven individual
clades in the phylogenetic tree.

Keywords: Pasteuria spp., 16S rDNA, PCR-RFLP, PCR-SSCP, Genetic diversity
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. , (PS) (PZ) (PL) (PF)
, ( )
B pSI( ) PS2( ) PS3( ) PS4( ) PS5(
, ) PS6( ) PS7( ) PS8 ) PS9( )

, Bl psto( ) PS11( ) PSI12( ) PSI3( )
PZI( ) PZ2( ) PZ3( ) PZ4( )
: PZ5( ) Pz6( ) PZI( % PLI( )
t61, PL2( ) PL3( ) PL4 )y, PFI( )
, PF2( ) PF3( ) PF4( ) PF5( )
) P3 )
, 1.2 514
, Duan "' GenBank ,
\ 2 LAl 39F/1166R
16S rRNA 16S rDNA PCR-RFLP  , A2
, PCR-RFLP PCR-SSCP 40F/423R PCR-SSCP (1),

>

x1 BHIEFE 16S rDNA FFH #3549

Table 1 Primers used for the amplification of 16S rDNA partial sequence of Pasteuria spp.

(Code) (Primers) (bp) (Product length) (Reference)

Al 39F: 5 “GCGGCGTGCCTAATACA-3 ~ 10 7
1166R: 5 TCGCCGGCTGTCTCTCCAA-3 ~

e 40F: 5 'GCGGCGTGCCTACTACA-3 ~ A6
423R: 5 "CTTCCCGATGAACAGGG-3 ~

1.3 #RAKL DNA 12 5 min; , , ;
02¢g , , =20 1 h, 12000 r/min 20 min( DNA

1 mL (7 mol/L , 0.35 mol/L NacCl, ), ; 1 mL 70% , 12000 r/min
50 mmol/L Tris-HCI pH 8.0, 20 mmol/L EDTA, 1% 1 min; , s 50 uL TE
sarkosyl), 2 mL , 1 mL , —20

(25 24 1, VVIy) ; ., 1.4 PCR¥ ST
6000 r/min 5 min; DNA , Al
24 1, V1Y) , 9000 r/min 16S rDNA PCR
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25 pL, DNA 2 uL, (10 pmol/L) 1

pL  dNTP (10 mmol/L)0.5 uL. 0.5 pL
BSA(10 pg/pL) 10xBuffer 4 uyL H,O 15.5 uL  Taq
DNA (2.5 U/puL) 0.5 pL
94 7 min; 94 60 s, 61
72 60 s, 37 ; 72

T3

PCR UltraClean 15 DNA Purification
Kit(Mo Bio Labs ) , pMD-18T
(TaKaRa ) , DH5a

60 s,

10 min

> > >

1.5 FAM5EEFH) PCR-RFLP 47
, Al

1100 bp (
Hha Hae EcoH 1

1.4),
(Promega )
20 uL,
17.5uL 50,37 3h~4 h ,
2%
1.6 [HIESEFE T RY PCR-SSCP 73 4ff
, A2
400 bp , 94
4 min; 94 30 s, 65 45 s, 72 45 s,
35 ;72 10 min 1.4
4 uL, 8 uL DNA (95%
0.5% 0.5% FF);
,95 10 min, 5 min, 8%
=30 0.8, WIw) ,4 , 150V
4 h,
1.7 FHIEF R G LR E
RFLP SSCP ,
12 ,

DNAman
Clustal W
(Version 1.83)* , Clustal W
slow/accurate, gap opening penal- ty
15.00, gap extension penalty 6.66, delay divergent
sequences 30%, DNA transitions weight 0.50,
negative matrix off, DNA weight matrix [1UB,

phy tree-puzzle(5.2)"!

Maximum-likelihood(ML) R
Tree search procedure: Quartet puz-

zling, Number of puzzling steps: 10000, Display as
outgroup: Thermoactinomyces dichotomicus, Parame-
ter estimation: accurate (slow), Parameter estimation
uses: neighbor-joining tree'”, Model of substitution:
HKY!"", Transition/transver- sion parameter and Nu-
cleotide frequencies: Estimated from data set, Model

of rate heterogeneity: uniform rate, out-
tree s Treeview
2 HiR50M
2.1 PCR i &
16S rDNA 39F
1166R, 30 DNA PCR ,
, 9 1100 bp
C
, PS1 PS2 PS3 PS4
PS7 PS9 ,
1~2 ,
Pz2 PF4
P3
bp bp
1375 1375
947 947

1 #R#f 16S rDNA A PCR ¥ &4 R

Fig.1 16S rDNA PCR results of root samples

M: DNA marker [(ADNA/Hind IlI+EcoR 1); 1: PS1; 2: PS2; 3:
PS3; 4: PS4; 5: PS7; 6: PS9; 7: P3; 8: PZ2;9: PZ4

2.2 PCR-RFLP 947

PCR-RFLP PS1 PS2 PS4 PS7
PS9 P3 6
Al , Hha 1 Hae
EcoH PCR ,
( 2), Hha , 500 bp
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350bp 170bp 3 , 600 bp
350 bp 2 , PS4-K19( 2a
5); Hae 111 ,
500bp 250bp 170 bp;
, PS7-C39( 2b 5),
Hha 1l Hae Il
, EcoH 1 5
( 2c 2),
bp M 12 3 4 5 6 7 8 910 11 12

bpp M 1 2 3 4 5 6 7

501 —
404 —
31—
242 —
190 —
147 —
110 —

2b  ERHEFERY Hae 111 B B K B i

Fig. 2b RFLP patterns of partial clones by Hae

M: DNA Marker 2; 1: PS1-A25; 2: PS1-E19; 3: PS1-G16;
4: PS7-A47; 5: PS7-C39; 6: PS7-D5; 7: PS9-E9

bp M 1 2 3 4 5 6 7 8 9 10

2a  EBSTEFERY Hha 1 BRIk E &

Fig. 2a RFLP patterns of partial clones by Hha 1

M: DNA Marker 2; 1: PS1-A4; 2: PS1-E19; 3: PS1-G16; 4: PS4-B7;
5: PS4-K19; 6: PS4-12; 7: PS7-A47; 8: PS7-C39; 9: PS7-D5; 10:
PS9-E9; 11: PS9-E36; 12: PS9-H22

E 2c E#RH TR EcoH 1 B Bk EE

Fig. 2¢ RFLP patterns of partial clones by EcoH 1

M: DNA Marker 2; 1: PS1-A4; 2: PS1-E19; 3: PS1-G16; 4: PS4-B7;
5: PS4-K19; 6: PS7-C39; 7: P3-4; 8: PS2-D12; 9: PS2-E42;
10: PS9-E9

% 2 PCR-RFLP ] EcoHI E§1]] 45 R 51 PCR-SSCP 45 R tbi5

Table 2 Comparison of results from PCR-RFLP EcoHI patterns and PCR-SSCP patterns

EcoH 1 (EcoH 1 pattern) SSCP (SSCP pattern)
(Type) (Band profiles) (Samples) (Type) (Samples)
1 600 bp 300bp 120 bp PS1 PS4 s I PS1 PS4 s PS1-A4
PS1-A4(lanel) PS1-G25 PS4-A32 (lane 2) PSI1-E6(lane 4) PSI1-E19(lane 5)
PS4-B7 (lane4) PS4-D4 PS1-G36(lane 7) P3-11(lane 10)
PS4-K19(lane5) P3-11 PS4-A32(lane 11) PS4-B7  PS4-K19
2 600 bp 450bp 50 bp PS2 PS7 PS9 P3 1T P3 PS2 PS7 PS9 P3-4(lane 8)
,P3-4(lane 7) P3-15 P3-15 (lane 9) PS2-A22(lane 13)
PS2-E42(lane 9) PS2-E42(lane 14) PS2-E43(lane 15)
PS1 s PS1-B5(lane 3)
3 600bp 300bp 70bp 50bp PS1-Gl6(lane 3) PS9-E9(lane 8) PS9-E9(lane 1) PS1-G16
4 600bp 350bp 50 bp PS7-C39(lane 6) PS1-G25(lane 6) PS7-C39(lane 16)
5 620 bp 450 bp PS1-E19(lane 2) PS1-A25 PS4-D4(lane 12)

2.3 PCR-SSCP ##7

SSCP ,
A2 , 400 bp
, SSCP ¢ 3,

5 (
2), SSCP RFLP  EcoH
s R EcoH
PS1 ( 1) SSCP ,
( )

PCR-RFLP  PCR-SSCP ,

http://journals.im.ac.cn/wswxtbcn

6
, PS2 PS7 PS9  P3

1 2345678 910111213 1415 16
HEHREW |
mrIn Y v
3 EBORMEFEI SSCP HIkTHE
Fig. 3 SSCP patterns of partial clones
1: PS9-E9; 2: PS1-A4; 3: PS1-B5; 4: PS1-E6; 5: PS1-E19; 6:

PS1-G25; 7: PS1-G36; 8: P3-4; 9: P3-15; 10: P3-11; 11: PS4-A32;
12: PS4-D4; 13: PS2-A22; 14: PS2-E42; 15: PS2-E43; 16: PS7-C39
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, ( 2) SSCP ( 4 , 12 GenBank
( ) ; PS1 PS4 (AF375881, AF077672;
, (RFLP 1 SSCP ) (
) , 92), Pasteuria nishizawae  (
, ) s P goettingianae
, PS1 (AF515699) P ramosa(DEU34688)
5

El

24 A4S

RFLP SSCP . 12 | 7
R DNAman '
12 EcoH 1 RFLP 2
) SSCP :P3-11  PS4-B7
(Pasteuria penetrans)
(97.8%~99.7%) , PS7-C39 PS4-D4 PS9-E9 ,
1142 bp, AT C G SSCP ;
22.5% 18.6% 232% 35.7%,  RFLP ~ SSCP PS1-A4
G/C , 840 PS4-A32 PS4-K19 ,
(Constant site, 73.6%), RFLP SSCP
193 4
__84_E PS2-E42(DQ667202)

% PS1-E19(DQ667201)
=~ P3-4(DQ667197)
P3-15(DQ667199)
—————— Pasteuria penetrans (AF375881)
69— PS7-C39(DQ667207)
osP Uncultured Pasteuria sp. clone nfo(AY081919)
L—— Uncultured Pasteuria sp. clone ncf4(AY081911)
92 80 — P3-11(DQ667198)
—PS4-B7(DQ667204)
70— PS4-K19(DQ667206)
Y— Pasteuria penetrans(AF077672)
95 PS1-A4(DQ667200)
PS9-E9(DQ667208)
PS4-D4(DQ667205)
97 PS4-A32(DQ667203)
1 @E Pasteuria nishizawae(AF134868)
97 99 Pasteuria nishizawae(AF516396)
L pasteuria sp.(AF254387)
100 Pasteuria goettingianae(AF515699)
Pasteuria hartismerei(AJ878853)
99r— Uncultured Pasteuria sp. clone 4(AY652776)
— Uncultured Pasteuria sp. clone 5(AY652777)
Pasteuria ramosa(DEU34688)
Thermoactinomyces dichotomicus(AF138733)

4 BHIETE 16S rDNA F5IE) R i b i E
Fig.4 Phylogenetic tree of Pasteuria spp. based on 16S rDNA sequences

55

3 Wig PCR-RFLP
PCR PS 6 PCR-SSCP s s
PZ2 PF4 P3 ; PS1 PS4
’ ’ 16S tDNA , PS3
, 4 , PZ2 PF4 ,
, PS1~PS10 ( ) , P3
, , PS
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