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K& M # £ Ht (soybean cyst nematode,
Heterodera glycines) & — Fft 55 BZ (1] K 1) 2 A2 2 L, A&
SRS ES N RN TR S B ISR SO E NG R S 3G
(090 S 40 » Ay v 58 T b oK M 2 4 A G R 1
AR LT S TR T e TR S 5 R 3R 1
SR Crump 28 R BLK 42 2k U th
H % A B Nematophthora gynophila. Catenaria
auxilaris F1 Verticilium chlamydosporium VLK, # I jk
2 WIE 9 3 W1 3l 26 0 A K G I 0 4 003 35 91 9 g T
A AN AT AL A A

A SCARAE TR B B P A3 AL F- 16S 1DNA
F PR3 S (0 R G R T 23 ek SR BT K 2 4 R
I HE R R R IR AN A R SR T 2R R I ST A R
N S AT 9K S M S e R A Py A R 2R R A T g
B R, T K M R 2 O I AR A B T 5 At
Z: 2% WA -

1 MRS ik

L1 ##

L1.1 #REEEMGIE: LT 2011 4F7
FR B B R VLA W IR V5 T K 57 M 2 2% Uk Al (45°
40°N, 126°35°E) , R Hl 5 sUMUFEE, LBRE)E 5 em
(14, RERNGREE 5 - 20em B K 14, BN
RO AR, Hif 5z R s =, T 4C K4 $
TRAF A e R 200 g & T 500 mL BEAR b, Jok
300 mL &3 2 h JE5 8 2 1000 mL ) 95K 524
450 r/min $EFE 5 min, HI 58 K G 0b U6 b A B H
11:20 s J5 1 20 H A1 60 H &G, Wt 60 H i LT
50 mL &0 F,1975 x g B0 5 min, 7 B3, 0
AN 45 mL 1 75 % RERER I 780551975 x g B
O3 min, EFEWGS 60 H i, HI KRB b vt i L),
Ve 25K B I RERE bk B E AR ) U S Ok
JE M PE AT . JEARE A S 7R AR B R Bk iR
WA . B 25 AN I % 0. 3% NaClo %
[V B 5 min, LR KIEBE 5 K B N H 20 B 4%
WA N 1 mL 1 7K o1k e A s o ™

1.1.2 FERFIFYEE:Ex Tag DNA Polymerase 45
P44 B A5 3 ) B TaKaRa A &), PCR Purification
Kit 1) [1 Omega 2 7], 519 & Bl Big A A T
FEH AR %~ 7 5€ . PCR { fff /] Biometra /A ]
7= 1) Tgradient, #EHR A% 73 #1T A & BioRad 24 #]

i Gel-Doc2000,
1.2 PEMES BT

Sr SRR R ) NA B R AL (B Ak 10 g, 2
WHE3 g, NaCl5 g, BJl§ 17 g, 7848 7K 1000 mL, pH
7.2 -7.4) o JRER B W 22 R 5 W R S IR A TE NA
YIRS B 28 C R B HI R 9,2 -3 d JA S W TR
ok o PREBCGRALA 75 5 1 PR VR, 24 )5 e 2 NA
ARHIT > 4°C LR AT -

1.3 #& DNA 2 EUF0 16S rDNA 415

Z M Cui 45 [0 7 vk /b B R A A 4
DNA. =i T 5% T 50 wL TE Buffer 1, 1.0%
TRONRBE B VK K B0 DNA BT & 5 DNA K JZ 3 =
70 ng/ LA A, &4 PCR AR .

SIS A E 515, IE 54 27F:50-
AGAGTTTGATCCTGGCTCAG3", Jx In] 51 ¥ K 1495R:
5'-CTACGGCTACCTTGTTACGA-3". PCR " 14 {4 % :
DNA #i# 1 pul; ANTP Mixture (2.5 mmol/L) 2.5 ulL;
27F (20 pmol/L) 1.0 pL; 1495R (20 pumol/L)
1.0 wL; 10 x Ex Tag Buffer (Mg’* plus) 5 pL; Ex
Taq Iifg (5U/wL) 0.3 pL; #M 2 ddH,0 £ 50 pL.

PCR ¥ 1 7 :94C Fii A ¥ 5 min; 94°C A8
1 min,52°CE K 1 min, 72°C ZEf# 5 min, 38 4§ 35 ;
72°C #E{#H 10 min.

1.4 16 S tDNA ¥ 55t

PCR ¥ 1§ /= #) % PCR Purification Kit 4l 1t
Jei 38 I BT BEBE KT RIE 7 o DU o R 4k U 45
2, A ] BLAST 4k 14 Chttp: //www. ncbi. nlm. nih.
gov/blast/Blast. cgi) 5 GenBank %5 /& 7 1) 7> 41 3k
AT RO 23 A 3K A5 AH LU B B AH 0% TE AR IR 168
rDNA J# 51 GenBank #4fs 4 mb i Hi A AU 82 &1 1)
FIKHRR K 16S TRNA JE[A 541, A] CLUSTSL X it
T2 FEF L ™7, 5 40k A B 79 1 AR 4 Kimura
A A 4, H MEGA 4.0 ( Molecular Evolutionary
Genetics Analysis) X160 K FH AR #7000 it R G itk 1k
WO EAIRE 1000 YCHEAT R AE 52 BT K F A R
GEHEAA I 1 S5 R I R R o ARBE ST 4R E
f1)7 3 & §¢ 48 GenBank K i )%, W =% 5 730 Jill
JQ437416-JQ437437 .
LS HAEZHMESN

€ 168 tDNA 7 41 [R5 1t K T 97 % 1y [F)—
Fi B, SEF Shannon-Wiener 48 %t (H*) Hl 45 5] i 44
B () 3R
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S
Shannon-Wiener, H* = - 2 p; * lnp,

E =H’/InS
S D R PO RN 2 B LR, T LA
M P=n/NKt . n 25 i MERARE N 2T A
PR R AT

2 iR

2.1 BRSO EH

FIF NA 5577 365060 K 5 M0 38 26 i 2 4% 5 34T
Iy, MRPEETE RN EE . BUESERRE, BRI 5
SRR b TR TR AT DY g3 R R e 2l Ak, S TR A Al
G B, JL3R AT 90 PR vx LA Z F K, BN
FI A0 K R R 20 (0 45 . P B 9% T B0 15 31
BB RN 1.9 x 107 AN/ 8, 5 Nour
(2003) ™ xof i % kK o M 2 2k M 9 41 B R
WEFE & R (2.6 x 1074/ U 3E) 6 [ — M HU R 2% .
2.2 KERELZBBEXEEMERSHEN

XF 90 BRACK M TR FREAT 16S rDNA I B Fr 471 il

€ K ARAT P 9 O AE 28 XS 5] 8 BLAST 5
GenBank 45 42 4R IE 1K) 16S rDNA J3> 41 HEAT #H
AL X 4 BT o AU XS 2 BT R W (3R 1), AT
SIET T ANE 22 N Fh o Snannon-Wiener 22 £ 14 35 %
(H?) 2y 2.80, 85 e da B (E) 2 0.91. 45 R KW,
Z MR BN A PR B R

FET 168 1DNA FRa I R Gk & s i g A (1 1)
RWL BT 1) 90 4 A 24 4 20y | T 4 KRR
( Gammaproteobacteria, Firmicutes, Betaproteobacteria,
Alphaproteobacteria) « 7 > £} ( Pseudomonadaceae,
Bacillaceae , Moraxellaceae , Rhizobiaceae , Oxalobacteraceae,
e
( Pseudomonas, Acinetobacter, Rahnella, Duganella,
Burkholderia, Rhizobium , Bacillus) - .7 46 ¥k 8 T
25 H 7Ty I BE( Gammaproteobacteria) (51.1%)
(F% o0 M 28 B vk B 7 43 BB 5 32 BK & T 5 BE R T
(Firmicutes) (35.6% ) ,10 ¥k )& T2 E 56 1] B W
(Betaproteobacteria) (11.1% ), 2 #kJE TZ K H ] a
W2 (Alphaproteobacteria) (2.2%) .

Burkholderiaceae, Enterobacteriaceae )« 7

F1 HBEHEHKE 16S rDNA FFIEM S 7

Table 1 Similarity analysis of partial 16S rDNA sequences of isolations from Heterodera glycines cysts
Representative isolate No. of isolates Nearest type strain Similarity
Genus
(accession no. ) inOTU" (accession no. ) 1%
Pseudomonas SCN502 (JQ437416) 1 Pseudomonas grimontill(JF700434) 100
SCN1258 (JQ437417) 3 Pseudomonas poae (HQ406828) 99
SCN1255 (JQ437418) 13 Pseudomonas fluorescens (AB680977) 99
SCN1260 (JQ437419) 10 Pseudomonas azotoformans (JF792088) 100
SCN1248 (JQ437420) 4 Pseudomonas rhodesiae (AY623931) 99
SCN501 (JQ437421) 5 Pseudomonas putia (AB681349) 100
SCN1251 (JQ437422) 2 Uncultured bacterium (AB579016) 100
SCN122 (JQ437423) 1 Pseudomonas koreensis (HE588014) 100
SCN2601 (JQ437424) 1 Pseudomonas argentineasis (AY691189) 99
Acinetobacter SCN2203 (JQ437425) 2 Acinetobacter johnsoniic (JN409466) 100
SCN24022 (JQ437426) 2 Acinetobactersp. (JN571417) 100
Rahnella SCN223 (JQ437427) 2 Rahnella aquatilis (AB675632) 100
Duganella SCN37108 (JQ437428) 2 Duganella sp. (AM412134) 99
Burkholderia SCN3723 (JQ437429) 2 Burkholderia sediminicola (GQ181033) 99
SCN361 (JQ437430) 4 Burkholderiasp. (JN590378) 100
SCN3724 (JQ437431) 2 Burkholderia caledonica (AB681827) 100
Rhizobium SCN3721(JQ437432) 2 Rhizobium lusitanam (FN646634) 100
Bacillus SCN336 (JQ437433) 3 Bacillus pumilus (AB682185) 100
SCN3329 (JQ437434) 5 Bacillus subtilis (HQ326783) 100
SCN22108 (JQ437435) 6 Bacillus aryabhattai (JN252099) 99
SCN3318 (JQ437436) 12 Bacillus megaterium (AB680229) 99
SCN222 (JQ437437) 6 Bacillus sp. (JN9904434) 99

" The strains were clustered into operational taxonomic units (OTUs) at a level of sequence similarity =97% .
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Fig. 1 Neighbor-Joining tree constructed based on 168 rDNA gene sequence analysis showing the

phylogenetic relationships among strains isolated cysts of Heterodera glycines and related taxa. Numbers at

nodes indicated the bootstrap values ( >50% ) based on neighbor-joining analyses of 1000 resampled

datasets. Strain in bold type were potential novel species.
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e B B i B (Pseudomonas fluorescens) [5) Y5 1 8 &
SCN1260 48 & 19 7> 2K #. o0 5 )™ 5B % W
(Pseudomonas azotoformans) B N A VR
SCN1521 A 100% AHAL T 73 &5 A H A K FE MK — #k
KRB IR LA B RS BLA W Ak 16S rDNA 3 31 4
AP 99 - 100% o Uk 4k, 4 k55 A 3 A W R
(Acinetobacter) < 2 % 4], H o 44 3 B & SCN24022
5 Acinetobacter sp. WIAIYE N 100% o 2 ¥k 5 B
I J& (Rahnella) fAHAUYE R 100% -

Firmicutes S 4 73 B9 43 21 (1 55 — R H KR,
32 BRI A5 28 A 1 8 (Bacillus) X & % 1), 168
rDNA F#HUHIBLYE A F 99% - 100% 2 [i], 3 b B bk
SCN222 % & 4 K ¥ 56 5 Bacillus sp. AL P A
100% o

Betaproteobacteria ZSFE 1) 10 ¥ B 5 #4% 1K 6 &8
(Duganella) F111 53 [ W B (Burkholderia) % 22 % 4] o
Hop 2 ¥ Y5 Duganella sp. [A] 5 P &, 8 ¥k 5
Burkholderia ) A L M & 98% - 100% .
Alphaproteobacteria ] 2 ££ 4 5 W g i
(Rhizobium) % 45 K & % V) o

A SCR F G B T AR AT 16S rDNA JE [ )7
LEES- WA= PPN Tk £2 4L PSR e i T
M2 BEMEREAT IR T R K E i 90 MK
RERTE T 4 DRGKFRET DRNT AN g, il L
Gy 022 ANy Hs T K E A o B R AR S R SR
HORAR I % V) O 4 Bl it BB bk 2 T () 16S
rDNA LD P 9 #0478 22 e IR MBS R R T K
o e HOA O T B IR A AR R 2 AR

AR S AR TE Ty M HEAE K S S 4
PE AN BEVE SRR o # . 1X 5 Nour 2™ L)
JIEDNINEYIE 240 0E 20 G/ PSETI WO e SRS
HATR], 22 B 1)~y S O 40 v A v v 1R E 3 Rl
T A0 G d A0 35 J8 4 Vi A B IR (Lysobacter) » 3 IR J2
& W g (Variovorax) , 5 AW 745 R WA 1k
s, B OBF T OEK W,
Betaproteobacteria~ Gammaproteobacteria 25 3% # [
R L 2k BTG 40 B I LY L RS e
NITIUE 220 Ik R A O B RS E AT
T P10 T B 5 X 28 45 S 3% WK G B 4 O S 1 4

Alphaproteobacteria

KA S L Ed R BAMPIZAL .

O ko8, & M 2 U ( Bursaphelenchus
xylophilus) 51 5 M5 )& (Pseudomonas) 40 B 2 0] 17
FEAG FL A OC AR I 2 41 T e 08 e E AR A1 2k i R K
RV ™ o R AW SE o FRAT th o BB e 1
(Pseudomonas) & 2 Ji VT K 5 i B £t g 5 40 1 B
PR R . 58 B R A S AT O AR iR
G, FRATT A A B A 2 BT 20 8 2R K R A
T N HU B A T B OK N R R TR A A
FEFEAE R ZR S DLAGX S8 41 B 2 15 A7 A T K T $E 2k
ORI AF IS AR G AH AT DA 8 A B 2 P WD 2
FCPR A 08 1 A A7 A 05 A R T 3K 4 1 T 1 2 RN
SH o DRI T DA 005 e S BT 485 A A B PR N T e
TR K 0 38 2 i 1) 4 AL A R AN HIE 9

AWEG P AR KR E S E I
Firmicutes 8L AN ¥ 5 2E AT H B (Bacillus) 5% &
Y XS T R Sk 2 R AR L R IR IR SR B A )
FK fiff W, JL o — 2828 48 FF B (Bacillus spp. ) A1
Bacillus  pumilus. B. subtilis< B.
megaterium F1 Bacillus sp. 43 &5 H K &M 2 28 1 i
P GWFEW], Bacillus J& — 5 41 W A 20 K E L
B 2 A BRI T MEAE T B AR D 2 B T R R
JyPOT AR B0, BOK AT ( Bacillus
megaterium) J& — R AP 12 A= AR Br 4 B ( plant growth
promoting rhizosphere, PGPR) , H. 77 fif # - fift 21 - 4111 1
HL) 25 2 2 2 KR B Y S T g R TR
MR P B 7 o AT AT 3 A i A O
Y sz 50, R BT 43 25 1) 50K 2 F AT 7 SCN3318 1)
JY A0 73 0 ) LA B i ) R TR S BE S R K
0 3 2 dL O A B 7R e 4l L IR WK
2 TR 9 T 8 IR A v R R AR AR BT R 2F SR AT R AR B
BEUE X ST PR AT W A K 2E - B AR SO A ] i &
GrOfE . HA 5 75 2 12 b oK AR K M B 2 U RE
fity > DA PR 73 1 0 326 935 B0 9 0 28 SRAT TR SR Al R S T
BEAT L) J5T 73 15 % 5 FOAE HI AL 8F 5T, 0 9T K&
PR 2 R AT S B R SRR B . B Ah, — SR
989 1 B} (Rhizobiaceae) [f) 40 B 4% Kt (H AT AT
i 72 IX AT TR A A K SRR

C A W FUIE 52 0 A% 48 70 19 U7 10 58 8 iU E
SO B AE D) B0 0.1% - 10% » A g 7o 4y J&
TRIEI 2 BRI O A, — 2 K G
20 2 A T () E A PR 5 TP B A T DR

aryabhattai B.
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Diversity of bacteria isolated from cysts Heterodera
glycines in Heilongjiang

. 1,2 .2 . . 1 . . . 1 . . 1
Yingbo Zhu ", Fengyu Shi®, Niuniu Wang , Jianqing Tian , Meichun Xiang ,
. AT
Xingzhong Liu
'State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China;
*College of Life Science, Hebei Normal University of Science and Technology, Qinhuangdao 066600, China

Abstract: [Objective] To understand the bacterial diversity isolated from the cysts of Heterodera glycines in the soybean
field in Heilongjiang Province. [Methods] Bacteria were isolated from cysts on nutrient agar plates using dilution plate
method and further identified by phylogenetic analysis based on 16S rDNA gene sequences. [Results] Totally 90 bacteria
strains with different colony morphology were selected on nutrient agar plate and their phylogenetic features were analyzed
based on the partial 16S rDNA sequences. In total 7 genera and 22 species were identified, including 46 strains in
Gammaproteobacteria (51.1% ), 32 in Firmicutes (35.6%), 10 in Betaproteobacteria (11.1% ), and 2 in
Alphaproteobacteria (2.2% ). The dominant bacteria species were Pseudomonas and Bacillus. [Conclusion] There was
abundant species diversity of bacteria isolated from cysts Heterodera glycines in Heilongjiang, and these bacteria may play
a physical and ecological roles in nematodes.
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