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1. PERLAZFEED RPN/ AR EEANFERE L LR T, T 100193;
2.4 R K FR A FHARF R, KX 430070

WE  PUEEH 90 £ A (heat shock protein 90 genes.hsp90s) & S5 =W KT AW B [ v VL & A= 9 5t FF

BEhia S Z I RE 3N . ALK DL RT-PCR 454

RACE J5 ik MWB 2284 B Ditylenchus destructor W 53
W1 A hsp90, 4~ Dd-hsp90-1, 3% 55 HQY01595,

Dd-hsp90-1cDNA 2K F5&H 14 2 160 bp

Y TF 0 B 32 HE CORF) L 4 B9 719 A& 5L iR 4% &%, H 5/ 2R I A 3/ R 3 42 W& 4 70 bp A1 117 bp MY AR 4 15 X

(UTR),
FYISE GT/AG #,

190, R &tk

R, AR T 5] — Bk

Z R IEIT R,
XA
FESES S432.475

| 86.65% ,

i 3 H (heat shock proteins, HSPs) Sy —2&
2 5 R G A 1 MR AR 1A 0 1 B R
W2 PP 5 [m) I8 5 T RE L v RE o 5 A T KR
HSP100 % J& . HSP90 % J% . HSP70 % J& . HSP60
KA/ F HSP Kk, Kb oy 7 i 7E 82~
90 ku Z [l A # i HE 1y HSPYOH = . HSPYO
NAl gy R 5 AN AR W AL T 4 b
HSPOOA . i T P J5 ¥ (19 HSPOOB, i T it £ {4
H HSPIOC 2 ki ik TNFR Bt 2K 4 (mitochon-
drial TNFR-associated protein, TRAP) 140 & /=5 IR
# H G (bacterial high temperature protein G,
HtpG)P Y,

HSP90s 2 5 Z MLY%k f2, R A &2k
Y2EYiGe. HSP90s B ATP BgiG I, H 5K &
FI45 4G IREE ATP /K i B0 AE 58 51 5 8 F ARG IE
Wr& . HSP9Os NEI Eﬁmﬁaéﬁ%ﬁ%ﬁz
HAR F o 2 ) 45 4, 8 BE 2 3E 2R R A

Yo BT 2011-03-25
HEeTH. HRA KRB LTE (30871627)

Dd-hsp90-1 N & FAM B FEEH M a5 R 2, HIEERAUFIE & 9 W& F . B4 T 96 3G 55 240
Dd-hsp90-1 H: K #E € 45 F Dd-HSP90-1 43 - 5 7t
Jl%l Jf H5 HAB P E S 90 FER EE R, DA-HSP0-1 B A HGHE 1 90 KT FHI LR,
IR I B MR 2GR 90 19 5 NERAE R 5 AN S MEEVD # & .
AT 45 5 R, Dd-hsp90-1 5 ¥k 28 th PO 19 90 5L (GenBank % 55 ACY01918) 3% X%
[ Ff L SR 90 JE R Y R SE it

2920 82.79 ku, HEEH Ny KL
LAk

X FEH Dd-hsp90-1 Sy M 5 78 $h 80 25

I A6 53 BT 25 R A AR B T A A

JE LR SR B 90 HER s TORE S R A AT
MEARIRE A

NXEHS  1000-2421(2011)06-0693-08
HSP90s REE i fisi B0 9 52 i A5 988 o e 958 410 ) P 5
(Von Hippel-Lindau disease tumour suppressor)
R, BbAh, HSPOOs 7 i ki A 4E {1 3 72 b H A
FEYIRE. DNA & il i #2 b Kz (telomere) Y
S At 22 b B A AR O [R) 58 B, H v 2 AR
M5 &M S DNA ¥ Z 8 0 A 5 AE ¥
ZHSP0 % 5,

TES W) i & geh , HSP9O g5 Bt i 2 ik (an-
tigenic peptides) &5 &, HoK HAL 38 45 MHC-1 431
KRR R 3 5 /E JH Cantigen presentation)™ . 7
W0 A W 0P I R, HSPYO ] #E B AT B E Y 3
. JOVEEESE ABESE 7 BN G &R S17 MR Z H
o T PN I ) T B 2H AR A L A R R I e I R 4
ﬁﬁ*ﬁﬁ% 48 h ZJa . M EH 90 HEH LiH%

B LRI T R ALY T HSPO0 S 5 HTk
FEHA F BB (5 T B Sk B AT v B R MG ik
A S PO (5 55 5 Sl B L FE T A5 1

Tk W AR R R AP R E R S B R AT S A BRSO I M T A ). E-mail: gengtian1985@163. com
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fifi I+, Bhattarik " A T HUME S Mi SE A
M PUms (5 5 e F . HSP90 5 Mi & 1 Ml SGT1
B (EE SGT2 8 1D Ao J B A M5 5 5
5% & ¥ (R-signaling complex), Mi & H W &
RME1 # H KB 221k ; 2 RMEL # 2k dusli# B il
TFE P E K F (Avr determinant) & i J& . Mi
HAPS RMEL JF 5 2454, M5l Mi 8 1%
] ¥ AR Ak, WO PO A 3 PO {5 5 5 ik
4% (R-signaling pathway),

R K B, hsp90 Fe K 7E 22 R & R (Filarical
nematodes) 1 75 [ /N1 28 B (Caenorhabditis ele-
gans) i R85 I B R A Y o B B A )
BB, De SN YO A A A AR R R T i AR A5 4R ik
Meloidogyne artiellia hsp90 FEH (Mer-hsp90) FEF
S P AR A AR R B RGBS BEAT T A0 A AR K
B AN R B 2 T L BRRT 2 % 4 H i) Mehs p 90
PRl 22 59 38 L T HL i X [6) 75 il /N AP 26 HL Da f-21
BEPA Ry ) PR JE AL HE W Me-hsp90 AT REBAT Daf-21
KR IIRE . S5 H RS & i yrE Mg . Har.
TEJ R 2 b AT oK DU A SC I hs p90 B TR AR 4 3E
EHEERMNEEZL R BT A A B Asp9o
S BRI FAEY) A A B hsp90 FE YY)
FURE P HERL KA

1 #MRlE7F*®

1.1 il
JB§ % 25 4R R Ry A P A S I A W AR L PR AF YT
TR LB DCRPRE R R 2R 2k s 5ROy s ook
#ER T1H Fusarium semitectum EFAE PDA 5 3%
1,25 CARMTREFE 4 d. 75 J0 1 388 WA 6
AJE L ZE 2 R RO % 2= PDA By R SE v, IR AE
PDA B 35 B rfr B b i o2 28 20y J s 22 4k U DL AR
BRI A A 25 C S N AT B, iR
40~50 d J& » [ 45 37 ML 55 o hn 38 & T i K, JH TS
R L =g it 1| A 11| N IS E 7 N 2
*®1

Table 1

1.5 mL A9 DNase/RNase-free .08 1, FFZk &
DOABLEIRER I IR WA W 5 B2 KA. A
DEPC &b H K 558 7 s fA L i 4 HUDDA 0 4 iR 3
Jo R W 4% W 5 b )2 OK AR, It ve % 5 . KA
100 pL By (£ 10 000 kO MAF] 1.5 mL
DNase/RNase-free & .04 1, I M A 1 mL TR-
Izol, A %R » — 80 °C A7 4.

KIAFF &2 2 TOP010,DNA Marker 1B flig
BEEERE DNA [ 77 & 2 W 3 R AR AR (LR AT BR
Nl EXTag B H TaKaRa 2~ Fl; TRIzo 15,
Gene Race® Core Kit F1 SuperScripe™ Il First-Strand
Synthesis System for RT-PCR 5] & A Invitrogen;
pGEM-T easy & G i 7 & W H Promega 2\ # ;
DIG DNA PCR A5 i i 57 & 1 [ b 50 56 3 1 2= 24
Bl A BR 2 @5 DIG High Primer DNA Labeling
and Detection Starter Kit | 1 H Roche /A 7] (f&
=) .
1.2 2 RNA$RELK cDNA % 1 # &

LA TRIzol 150 PR A7 19 18 )2 25 2 U] R il i
PEAT AR BUE RNA, #18 Gene Race® Core Kit
Fl SuperScripe™1III First-Strand Synthesis System
for RT-PCR 5 & YL W] 45 4 B3 i mRNAs 5’3
3 S e ) cDNA 551§,

1.3 E[F 4 DNA #JIREX

JEE R 252 i N 41 DNA Y $2 LS I] Patel 1Y
T AT T WS A Bl . K et 2R 2k o B 2k ok 2
IR A 65 C MRV 1 h, DNA H B/ G 07 142 ,
N CBEPLRE . DNA £ B 1R IFTE 37 °C
2T H RNase A 43 30 min,

1.4 3'RACE

$Z B8 SuperScripe™ [l First-Strand Synthesis
System for RT-PCR 7] & 15 B 45 2 BR LA T i 12 25
28 dt HSP90 [ Y 3' RACE 56, MR 2K 4k il
hsp90 [ EST J¥ 51 5k 1 28 3 T 16 55 5 % 1 1 19 g
REZRL L cDNA CEGE D,

JBIEZEL R hsp90 B EST F 5

EST sequence of hsp90 in D. destructor

M Gene

FEH B EST J351

EST sequence(5'-3")

GGAGTTGGACTCTGGCAAGGAGCTGTTCATCAAGATCACGCCGAACAAGGCCGAGAAGACGCTCACTC
TCATGGACACTGGCGTTGGAATGACCAAGGCTGACCTCGTGAACAATCTCGGAACGATTGCCAAGTCG
GGAACCAAGGCTTTCATGGAGGCTCTTCAGGCTGGCGCAGACATCTCGATGATTGGTCAATTCGGTGTG

hsp90

GGATTCTATTCGGCGTTCTTGATTGCTGACCGCGTTGTCGTCACTTCGAAGCACAACGATGACGAATGC

CATCAATGGGAATCCTCTGCTGGCGGCTCGTTCATTATCCGTCGCGTTGAAGATCCAGAGCTTACCCGT
GGCACTAAGGTGGTCCTTTACATGAAGGAGGATCAAACCGAATACCTCGAAGAGCGCCGTATCAAGGA
GATCGTCAAGAAGCACTCGCAGTTCATTGGATATCCCATCAAATTGC
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WG ZE 1 EST F 31, A M Primer 5.0
S DNAMAN Bt SRR 514 S1.82(5k 2), U
cDNA % 1 88 M#EH, LA 3’ GeneRace Primer K Sl
51t PCR R, PCR R &A% .94 °C HilAR
P 3 min; 94 ‘CAEME 45 s, 56 CiBk 45 s, 72 “CHE
1 2.5 min,35 MEFH; 72 CHEMH 10 min, FLLZ
PCR 7= % 100 % i B & M B, LL 3" GeneRace
Nested Primer il S2 & PCR 5| ¥, # 17 Nested
PCR [ )i, PCR KW & AF: 94 C #ZE ¥ 3 min;
94 CASPE 45 s, 60 C Bk 45 s, 72 CIHEfH 2.5
min, 35 MEH; 72 °C A 10 min, PCR =¥ LA
1.0 00 Byt BERHEE Joe i UKk 43 25, ik B 1y Jr B, 1k AT

A Ak TORE L PCR T RO S I

F2 WP ERAM PCRSIY
Table 2 PCR primers used in this study

5194 B S19F 5 (5'-3")

Primer name Primer sequence
S1 AAGGCTGACCTCGTGAACAATCTC
S2 TACCGTCGTTCCACTAGTGATTT
S3 TTGGTTCCCGACTTGGCAATCGTTCC
S4 CCCAAGTTTGAGAAATCA
S5 TGTGGAGATCTTGTGAAGTATA
S6 GAAGTTCTACGAAGCATTCTCCA
S7 CAGAGTTGTCCACGGTTTCCTT

1.5 5 RACE

¥z 18 SuperScripeTM 11T First-Strand Synthe-
sis System for RT-PCR {1 & U B 3 2 B 47 )
L2 L hsp90 B9 5’ RACE 56, M4 g 12 25 2%
W hsp90 B9 EST A Bt 8 Primer 5. 0Fl DNA-
MAN it 5 KR 5 51 %) S3 (3% 2), LA cDNA 3
1 55 R, UL S3 1 5'GeneRace Primer N 5| ¥y
T PCR 73, PCR I %14 : 94 ‘CHIZEPE 3 min;
94 CASME 45 5,72 ‘CHEAH3 min,5 PMEH; 94 CAF
P 45 5,70 ‘C ZEMH 3 min,5 PEIF; 94 CAP: 45 s,
67 ‘CiB *k 45 5,72 C ZEff 1. 5 min. 25 P~ 3
72 CHEA10 min, PCR F=¥ LA 1. 0% B 0l 5 g
HLUK A B8, alifb B 0 R B, B AT i A e RE
PCR T WA 0 )5 0 7%

1.6 cDNA &K ¥ &

WHE cDNA PHEEP 8], W IF S H R 5514 S4.
S5(% 2),4F cDNA JPF T &Ky 1. LI cDNA
91 AE MBI, DL S4.S5 A 5l ik 4T PCR ¥,
PCR i 45 : 94 “C HiAEPE 3 minj 94 “CAEPEAS s,
53 CiBk 45 s, 72 ‘CHEH 3 min,5 NMEH; 94 C
ASPE 45 5,48 ‘CiB ok 45 s, 72 ‘C ZE# 3 min, 30 ME
s 72 ‘CHEAf 10 min, PCR P=#LL 1. 0% BifEHE

EER LUK AT 8, gl H 0 R B, AT 42 ek o
B, PCR B A 0 )5 0 7%
1.7 BEEHAFTITE

WHE B AL cDNA 31, 78 75 3t A 2 5% X &
FCR I BT SRR R g | L 45 R R 511 S4.S5 £F
HEMEGE2) . DIERZEL B DNA MFH, LI S4,
S5 51 H it PCR B, 47 18 B i 3k B 9 3k R 40
J¥%1, PCR I &4 : 94 CHiASPE 5 min; 94 C 748
P 1 min, 53 CiE K 1 min, 72 ‘C#EMH 4 min.5 4
¥R ; 94 “C7A%PE 1 min, 48 “CiB K 1 min, 72 °C4E
1 5 min, 30 MEFF; 72 CHLEM 10 min, PCR 724
Ph1.0% Bhe bEse e ik o0 &, gl 5 i R B, 1
PEATHEE AL L TERE L PCR B RO IS 0
18 EFEFIIREGBEASERFIINHT

TE NCBI M3 (www. ncbi. nlm. nih. gov/) # 47
A Blast X [m] I H %43 87 FH# A DNAMAN Xf
FEP cDNA JF 50 #E 47 FF 7550 P ) 152 A 5090 S HC A%
R F 5 1% . LLARE Clustal X X3 H 6 DA RY
Ry HSPOO (3R 3) FIAM 5T H se fE iy HSPIO 2 5
B 7 94T 22 15 91 L, g5 31/ GENEDOC
HEAT SR . LLEE MEGA 4. 0 UPGMA 8 1 %) 5%
B 9 MR BRI HSPIO (R 4) FIA 5T h v b 1
HSP90 # 17 & 4t i# 1k 43 #r. UL Compute pl/Mw
(http://www. expasy. org/tools/pi_tool. html) Fii
M M5 7 i . L GSDS (http://gsds. cbi. pku.
edu. en/)HEATIEH N & F M2 T 2548 538 .

R 3 6 ANTEWFHE HSPIO F IR B
Table 3 Information of HSP90s from six different species
. SER PR R
YR Species GenBank accession of HSP90
Burspahelenchus xylophilus ACY01918
Heterodera glycines ACR57216
Meloidogyne incognita ADD10372
Caenorhabditis briggsae Q18688
Homo sapiens NP_031381
Escherichia coli ADR25877

®4 KB I ANTEWFHE HSPIO

Table 4 HSP90s from nine different species

YpFh Species %E:Fﬁ%%
GenBank accession of HSP90

Caenorhabditis elegans Q18688

Haemonchus contortus ACU00668
Brugia pahangi CAA06695
Bursaphelenchus xylophilus ACY01918
Heterodera glycines ACR57216
Meloidogyne artiellia CAU15484
Meloidogyne incognita ADD10372
Saccharomyces cerevisiae EDN60908
Escherichia coli ADR25877
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1.9 Southern &3 #f

W15 pg BREZRLR LN 4] DNA 3% 3 4
0.2 mL PCR &, RGP N VI EcoR 1 \EcoR
VH Hindlll T 37 °C K& TREY) 16 h, R4
H 0 3 PR B4 32 B 4 e 9 i3 e B4 S 51 4 S6 it ST
(# 2), 2M DIG DNA PCR #Hicid Fl &30 B4
AR £, IF # I DIG High Primer DNA Labeling
and Detection Starter Kit [ &30 & Ui B #1724 38
GIRTS %

2 ZHRESMH

hsp90 cDNA £ KR E 5 F 5 o #r
HR 4 I 2 25 2% 1L hsp90 B EST 41, H RACE
FARTEBEZIEN 3'H 5 cDNA A S e 51, I e 45 S 52
B, R /N300 1685 bp 1 395 bp(&l 1),

2.1

M: DL 2 000 marker; 1:PCR =4 PCR products.
B1 BEEZLH hsp0 3°F1 5'RACE HJ PCR =41
Fig.1 PCR products of hsp90 gene from

D . destructor 3" and 5’"RACE

YT ARE N 2 A4 cDNA FBrla g e 2Lk
hsp9OEST Jp o #EA7 e 9 B4 45 13k 45 T1 ek
2 347 bp ) cDNA J¥4, fE£i% cDNA J¥ 51 M i
PR R S5 9, 64T PCR &84 5 L 245 5 e
F 1442253 bp Y cDNA FBE(E 2) ., ¥ i2 253
bp B cDNA R BtATH B3 cDNA PF % ¢ 51 17
HEXT A3 AT, 43 245 S R 9 )5 81— B, X 3% B A
e 22k durp SR HSPOO LI cDNA P45 591 iF
Wi, % hsp90 FEP cDNA 2K &A1 42 160 bp HY
TF RO () 2 A, I 5" i e 4 25 15 F ATG Bl AT 14
70 bp WIARGRALG X, 3 3 A 1 4 117 bp MARSAS X,
H 3" A 2 BB &R F 5 (AATAAA),
PRI, DA 2 25 28 R s BE Y hsp90 ¢DNA J7 31 2
SEEEFH 44 N Dd-hsp90-1,H GenBank % 35
4 HQY01595,

bp
2000 —]|
1000 —

750 —
500 —

250 —
100 —

M: DL 2 000 marker; 1: 54 S4 & S5 #J PCR =4 Prod-
uct of PCR primers S4 &. S5.

2 FEREZE L hsp90 cDNA £ i PCR ¥ 1

Fig.2 Amplification of PCR primers S4 & S5 of

hsp90 gene from D . destructor
2.2 hsp90 WEEHFFFIEERF 5 551
DAKE RS 52514 S4 R S5 S PCR 5147, L& 4
R ML DNA Al 9718 A HE D i 2 A 20
FeBJf 00 e, g5 R FEBE R 1 A 4 008 bp R/NHY
DNA JBr(fE 3.

bp

PS5 000
L 1—3000
L 1—2000
—1 000

—750
d—>500

—250

M: DL 2 000 marker; 1: 514 S4 & S5 1) PCR 74 Prod-
uct of PCR primers S4 & S5,
B3 MREELR hspI WEEARFIIRE
Fig.3 Clone of hsp90 genomic sequence

from D . destructor

AR RE2E 28t hsp90 cDNA 2K 551 K H AL
2 B R A7 N A 40 8 F 45 0 0 # . 25 3R oR L H
HEHEEH 9NN TF.1470 bp 19 5'-UTR # 1 4
117 bp W3'-UTR., H W & F W sty §F 12 {57 15 77 51 38 5F
GT/AG B (& 1),

2.3 HSP0 S EEBHIF 5 &

R A M B2 25 48 b 38 B 1Y hisp90 ¢DNA 2K
FEAEI gt 8 (1 & A 719 DMEERRIR I, o T
R 2N 82.79 ku, VA SingalP 3.0 X¥fJE ik iy
HSP90 #1715 5 BR T , 25 5 1 7 75 H 2 e i 3 A
FE. LORAARFEYF G 7 F HSPIO & R T
G E AT 7 5 e R o B, 45 SR R I, R 2R Rk
HSP90 &4 HSP0 [ M5 A ~F 1) 52 20 IR 1 5% 7



%6 M BB OAE . R 2R A HUHGOR OB D SERE S R S 697

51 (leucine zipper sequence). LXXLL J¥ 4] fl 2.4 HSP90 B RStk 5 #r

GXXGXG HEZ LA K B A HSP9O &5 1 Y 5 4> JEE 24 AL Y Bl i) HSP9O A& 4t i Ak 7
FRAEF 51 MEEVD SER2 VS (B 5) . bl W, N BraR B, ok [ IR 27 A8 2k ARG 10 8 4 . Haemon-
JE 2Rk rp TR R B 1 R DR N A B R R hsp90. B chus contortus 2 EAGTE LR W Brugia pahangi FIAE
J&ET AR, Y B A 4k U R 2R LR L WA A 2R B Bursa phelenchus

Dd-hspso 0 " —" T —

) bp 500 bp 1000 bp 1500 bp 2000 bp 2500 bp 3000 bp 3500bp  4000bp
Legend:
mmm exon  wmm marked region — intron —UTR 01 2: intron phase

B4 BEELZHR hspIO WASFHEFEMINER

Fig.4 Intron-exon structure analysis result of hsp90 from D . destructor

D.destruct : --MSTDAQKQE A I Yy I I KT NK K MD B 3 93
B.xylophil " ) K 3 : 89
H.glycines 89
M.incognit 71

C.elegans : ~7MSEN‘A)‘E ﬁﬁ ) NK 3 X : 88
H.sapiens : MPEEVHHGEEEVISTE. 2O M 3 A K RTLT X Wy @ S5

e e s e e e

D.destruct 183
B.xylophil 179
H.glycines 179
M.incognit 161
C.elegans 178
H.sapiens 185
E.coli 180
D.destruct 267
B.xylophil 259
H.glycines 268
M.incognit 256
C.elegans 253
H.sapiens 274
E.coli 219
D.destruct 362
B.xylophil 354
H.glycines 363
M.incognit 351
C.elegans 348
H.sapiens 369
E.coli 313
D.destruct 454
B.xylophil 446
H.glycines 455
M.incognit 443
C.elegans 439
H.sapiens 461
E.coli 408
D.destruct 548
B.xylophil 540
H.glycines 549
M.incognit 537
C.elegans 533
H.sapiens 555
E.coli S 503
D.destruct 643
B.xylophil 635
H.glycines 644
M.incognit 632
C.elegans 628
H.sapiens 650
E.coli 588

D.destruct ISDDDEEEAQASSST -2 TKPVEKMEEA 719
B.xylophil i-——DEADAVEESTS-—j2 PVAVPRYEEA, 708
H.glycines 1PDEE-EPAEQQPSTSGS PTIAERMAEA! 721
M.incognit I TEEDLEGGEQQPCTSG3 P--VEKNMAEA! 708
C.elegans IGDDEIEDSAVPSSCT. IEeA 702
H.sapiens V IDEDEVAAEEPNAAVP! G s ASRMEEVD) 724
E.coli : V F IR N O S — — — = = = = : 624

TRl AR HSP9O 1 5 4> ?E%ﬁu XAITMJQM‘“ PRSP SE B M P BEIF 51 . # 7S ARk (R <7 19 LXXLL 351 3% % 51 68 -5 40 M %
ZURE G, T SARIE GXXGXG H R, “XXXXX S5 M T % HSP90 B A ) MEEVD 4 % . The five HSP90 signature sequences
are underlined. The consensus leucine zipper sequence is double underlined. The consensus LXXLL sequence, which has been shown to
bind nuclear receptors, is indicated with the sign “ = ”plus sign. The GXXGXG motif was indicated with the sign “ * ”. The cytoplasmic
HSP90 sequence motif (MEEVD) is indicated with the sign “XXXXX”,

B 5 BEELZHSHEMYT HSPIO EERBKF 5 b X 5347

Fig.5 Multi-sequence alignment of heat shock protein 90 from D . destructor and other species
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xylophilus VI & B W A £k B 55 Wi /b FF 26 B9
HSP90 5y — 3¢, 1A ) 2 A= 2 d R 57 A 2 2k o
Heterodera glycines . g J5 3 45 4k B Meloidogyne
incognita FIH #2524 L HSPIO JE il o — i fb
SCECE 6) TR IE LEXF o A 4 2R B e 2R

HSPOO 4558 1 75 /0 FF 26 i 387 1L F 2% st 2 %

MELR ML R KT MRE R R L R
I 5 AR 45 2k iy HSPOO & 3 R 1 51 — 2 vk 49 3l
ik B 82. 20%. 83. 59%. 85. 02%. 86. 65%,
83.45% . 84.46% F 82.33%.,

74 Caenorhabditis elegans(Q18688)

I 51

0.4 0.3 0.2 0.1

0.0

Haemonchus contortus(ACU00668)
41 Brugia pahangi(CAA06695)

l—Ditylenchus destructor(HQ901595)
100

55 Bursaphelenchus xylophilus(ACY01918)
Heterodera glycines(ACR57216)

96
99

Meloidogyne artiellia(CAU15484)
Meloidogyne incognita(ADD10372)

Saccharomyces cerevisiae(EDN60908)

& 6

Escherichia coli(ADR25877)

AR E HSPI0s R G 1L &5 47

Fig.6 Phylogenetic tree of heat shock protein 90s from different species

25 EIEEZH hsp90 B Southern 44

NI IR REZEER L hsp90 WY F5 DLEL, DL PCR J7
AT 1 AR ZEZR R hsp90 55 0 L AR IC
BREF L HK/NR 375 bp (B D B E P& 1A
BRI N VDS Hoind [T % B 70 07 45

M: DL 2 000 marker; 1: L5147 S6 Fl S7 #£47 PCR ¥ 14
AR 2 25 2R 1 hsp90 b i F i 4R BF . Digoxigenin la-
beled probe of D. destructor hsp90 gene synthesized by PCR
amplification with primers S6 and S7; 2. % #E 47 H % 3 i 5
¥ S6 F1 S7 ) PCR =4, Unlabeled PCR product of primers
S6 and S7.

7 JEIEELR hspo0 MRS
Fig.7 Probe synthesis of hsp90 from D . destructor
VLB il NS EcoR T \EcoRV #1 Hind Il 4351
X R 25 4 UL N 4] DNA #4788, 9f L Asp90
WomFbRIC R EAT 2R 58, S5 R B, EcoR T
EcoRV Ml Hind Il i Y] 1Y 8 8% 25 28 i 56 [ 41 43 )
R 1461 5/ 2 Z 00 (18 8) . IXRBIE 224

Hhsp90 g HLPE DI, il T A SR B 81 A7 A

LA Hind [l B9 B VIAL 83, e Hind [ 76 88 5 2% 52
J 51 ROl BAPE DL ARG JE 2 2520 1 hsp90 BEUT AL 2 Bt
ZSERET T hsp90 FEINAY 2 BEor B 2R 52, HE T 7R

RO
2 k5 (E 8).,

EcoR1 EcoRV Hindlll

q:-‘"—

DU 2 2528 2 W & U 3 4] DNA i#E17 DNA BRI 1)
fitg i 1) I S5 s X S hs p90 2238 BT #E4T Southern 43047 . #i
KRR hsp90 I SCHREF A4 52 WAL S5 4iF . A Southern
blot of restriction enzyme-cleaved genomic DNA extracted
from D. destructor second-stage juveniles was hybridized with
a probe obtained by PCR amplification of the D. destructor
hsp90 gene. Bands that hybridized to the hsp90 probe are in-
dicated by arrows.

B8 FEIZZELH hsp90 BY Southern &4

Fig.8 Southern blot of hsp90 from D . destructor

i
ARG WA R R R ZE L hsp90

AR hsp90 FEN & T 1] — D HELSC R R
2Rl B P B AT RE D RE TR U . e A L T

i#
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L 2R 2k G A 2k R TR OB R R Al S FR
NTTR R LA A L L H W AR 2 4 HURI R 5 AR 2
LY hsp90 HEPE 1y i 4 3 & X 5 X JL R A
WAy A R R Z (AR PR PR S [R) W . TR RS 2R A
HUSRABE LR B B AR A AR R e
PR N A RES SRR IE U S 4 2L M —— IR A
Hi (feeding site) , Z# I N E B MEF E A, K&
L2ty AR 2 2k HORT g 7 AR S R O B L
11 HL7E A7 A8 Bk 75 T A8 PR B ORS00 3 5 BR
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Cloning and sequence analysis of a new heat shock protein gene

from Ditylenchus destructor

GENG Tian '* PENG De-liang' LI Jian-hong * HUANG Wen-kun'
WANG Gao-feng ! PENG Huan' LONG Hai-bo'
1. Institute o f Plant Protection ,Chinese Academy of Agricultural Sciences/
State Key Laboratory for Biology of Plant Diseases and Insect Pests ,Beijing 100193 ,China;
2.College of Plant Science and Technology , Huazhong Agricultural University ,Wuhan 430070,China

Abstract  Heat shock protein 90 genes (hsp90s) are multifunctional genes, which are related to bi-
ological development, biological defense reactions, environmental stress tolerance and so on. In this re-
search,a heat shock protein 90 gene (Dd-hsp90-1; GenBank Accession: HQ901595) was cloned from
Ditylenchus destructor by RT-PCR and RACE. The ¢cDNA sequence consisted of a 2 160 bp open reading
frame (ORF) encoding 719 amino acid residues that was franked by a 70 bp 5’ -untranslated region
(UTR) and a 117 bp 3'-UTR. The result of intron-exon structure analysis showed that the genomic se-
quence of Dd-hsp90-1 also contained 9 introns. And all the introns obeyed the GT/AG rule in the splice-
site junctions. The molecular weight of Dd-hsp90-1 deduced protein was about 82. 79 ku. Dd-hsp90-1
was a single copy gene was highly homologous to other hsp90s. There were consensus amino acid se-
quences and motifs of HSP90s in the amino acid sequence of deduced protein Dd-HSP90-1. Further-
more,the deduced protein Dd-HSP90-1 also contained five signature sequences and MEEVD motif specif-
ic to cytoplasmic HSP90s. All of these demonstrated that Dd-hsp90-1 was an cytoplasmic hsp90. Phy-
logenetic dendrogram indicated that Dd-hsp90-1 was most closely related to Baursaphelenchus xylophi-
lus hsp90 (ACY01918) with 86. 65% sequence identity. It also revealed the differences in the feeding
behaviors of plant parasitic nematodes.
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