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KW i0 A5 B A5 1A 25 T2 S AW 9T 1B 7 e e KU HSPOO 1% HSP83 3[R Y cDNA K IR 4 K 751,
AT LA KR [53E] N RT-PCR K& RACE AR M KUE 1 55k HSP83 FL [KI /) cDNA J¥ 41l 5 FREUEL
P4, SR NI, F5 cDNA JFAILLENM A TN G T T REET 0. [ER]1 K
IR HSP83 J: K #ifir 4 4 Sihsp83( GenBank & 35 : KM077137 ), Ky 2 496 bp, FFA ) :HEK 2 154 bp,
Yt 717 ANIEER, HEW S T8 R 82.6 Kuo IRIEE 4kl i AR ¥ 4 5 5 > HSPOO KIEMRFIF 41,
TE C-oR U AETE A LT 2 (i 55 . KUE HSP83 J [KI2H 7414 2 2 218 bp ( GenBank % 3¢5 : KM077138 ),
ANEWNET. EREKBWH, KIE HSP83 5 H Az sk AL B UK HSPO0 KRR h—2. (&gl FAm
FKUE HSP83 JL (K & HSPOO FE H AT Al 51 5 RUE (Y HSP83 R4k E A, BAMREMRTE.
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Molecular cloning and sequence analysis of the HSP83 gene in
Sesamia inferens (Walker) (Lepidoptera: Noctuidae)

SUN Meng™ LU Ming-Xing TANG Xiao-Tian DU Yu-Zhou™"
(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China)

Abstract [Objectives] The pink borer, Sesamia inferens (Walker) has in recent years become a major pest of rice crops that
is responsible for steadily increasing crop losses. The heat shock protein 90 (HSP90) family is of great significance for the
correct folding and transmission of proteins in organisms. HSP90 affects the growth and development of organisms and their
responses to external stimuli. Our study’s aim was to clone the full length cDNA and genome sequences of the HSP83 gene
from S. inferens, and analyze its basic characteristics. [Methods] RT-PCR and RACE were used to clone the full-length
cDNA of HSC70 gene from S. inferens. The genomic sequence was determined by genomic validation, introns were analyzed
by sequence analysis and a phylogeny constructed. [Results] The complete cDNA sequence was obtained and named as
Sihsp83 (GenBank accession no.: KM077137). This was 2 496 bp in length and contained an opening reading frame (ORF) of
2 154 bp encoding 717 amino acid residues with a predicted molecular weight of 82.6 ku. Five conserved sequences of the
HSP90 family exist in this amino acid sequence. The cytoplasmic localization signal was present in the C-terminal. Analysis of
the genomic DNA sequence (GenBank accession no.: KM077138) demonstrated that the HSP83 gene does not contain introns.
[Conclusion] Full-length cDNA and genome sequences of the HSP83 gene from S. inferens were obtained, and do not

contain introns. Sequence analysis confirms that HSP90 is very conservative.
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PR 1 ( Heat shock proteins, HSPs ) J&—
KIVZAFTE T AR APy o] LAk 2 Fh o1 5t iy ia
PR Cansil . IR . T Rlhl, E4m .
YU . BAEF ) I S RIBMRRIREE A 0T, alfr
Jy I EE Y ( Stress proteins ) ( Lindquist, 1986;
Nover and Scharf, 1997; Feder and Hofmann,
1999; Kregel, 2002 ). ##H HHA1E N1
1B BT 1R A SRR R, B B & i s s
HeFp AP IEE TR, R R &N E
R, 2R B kA8 S AUihE R R
Z K BE B 1155 A 5 %35 ( Parsell and Lindquist,
1993; Hartl and Hayer-Hartl, 2002 ). #%#4>+
w A DR E R S8 5 KFE: HSP110
( 100~104 ku )., HSP90 ( 82~90 ku )., HSP70
(68~75 ku ). HSP60( 58~65 ku )& sHSPs( 15~40
ku) ( Denlinger et al., 2001; Leeetal., 2007 ).
HSPO0 Kk BEARSF, S 5 . 4edrdiui £
FhEE IR S NS RE , [l M AE N AR A T
IEH A7 (Picard, 2002 ), HSP90 J iz 4 F:rif
{55 M1Eid, 2 5KEBEBERZ I | B A 5%
Wi, IHROGIEY , RIRHNaE S M1EE
( Jackson et al., 2004; Wegele et al., 2004;
Zuehlke and Johnson, 2010 ). HSP90 % [543 T
M 3 M IEAZEAIAL A . N-u R i BE LR SF 1Y 25
ku 253, HAT ATP 256605, REMEIL K iR ATP
( Prodromou et al., 1997; Satoetal., 2003 );
C-diihy 12 ku Z5kgsk, HA RSP EEVD H7
( Young et al., 1998; Pearl and Prodromou,
2006 ); HEIN 40 ku ZERgIR, ZERGANORSE, L
B4, SR EAMNEEGHA X (Sato et al.,
2000; Fontanaetal., 2002 ).

KU Sesamia inferens ( Walker ) X 44 fgli: 25
gk, KR, SRR T3 H ( Lepidoptera ), &
AP (Noctuidae ), #:ZX7%#kJ® ( Sesamia ), K
W2 A TR W R R K (FEAEE . 8RS .
Eh . WOHZESE ) M ARG (AL
WA ), TERARE. HAC, EPRESEE A il

( Mia and lwahashi, 1999 ). i & MHF5TIA
S, KIEAEFRE A AR L BRKCEAE 34N YRk rg
JiZE . WEEHE . ZRA AL ER—% (&
125, 1965; JHivERT, 1985), ITAEK, KAEAY
Bai v (5 SR o7 S 1 v N 2 25w e |
ARG X P R IR IR A (FETINEE, RAEFRE
B KIEJFCON—FOKRE F R Rk EE A, SR
MAEIT L 4E, VLRS54 AR Ak 8 P 4
T E T, X AKRE BT E I BT R EE
a2 —( WA AR TR, 2001 2=k 11145, 2002;
B IR SF, 2009; FRENGRSE, 2011; 51 K 5E,
2012 ; BEIEREE, 2014 ), AL, AR HE HSP9O
FEH AT ek, AT HEE R M B RURRAE, N
TR T HLFRRE, BRI X BRI L 114 43
THLHE, PRAtRleE

1 #R5FE*®

11 #iRH
i B N S AW NI 77 I T P
(32°39'N, 119°42'E ), ZMuH#HSE (2012) 4]
FO, TERRESRMT R (274) C, M
SRR 70%, JEEW 161 1 8D ) i LRI KU ik
3L B H A
1.2 5 RNA {#2E
B s = mgE 3R LA B A RIE 5 il e, &
% SV Total RNA 43 4alifk i35 £ ( Promega ) %
B A0 PR R IO I . RNA {817 %3S e I
HLUK ( DYY-4C HLIKAR ) LT 43 0606 BE 1
( Eppendorf BioPhotometer plus )5ill RNA (1) 5¢
BT AR SR KA MSIE RNA FEM T
—80°C IR vKAH ( Thermo Fisher ) PIARAE#H .

1.3 HSP83 EFAEFE KR
BB B OB BTk B, RRINA
2 puL itz RNA, 1 uL 514 oligo (dT)ss, /il DEPC
JKZE 15 uL, R 7E Bl B 08 AR A S ul
M-MLV 5>Buffer, 1.25 uL dNTPs Mixture ( £ 10
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mmol/L ), 1 uL M-MLV Reverse Transcriptase £/l
2.75 uL RNase-free ddH,0. KR G EE B 0,
BT 42°CiRE 60 min, #RJ5 70°C NI 5 min,
NS BV E T - 20°CHRAFA H o
TE KT PCR & HKIKAMA . 2.5 uL 10xTaq
Buffer, 2 uL dNTPs, 1 uL cDNA #iffz ., b i
518 1uL (£ 1), 0.25 uL Taq /i ( TaKaRa ).
i ddH,0 % 25 uL, 7 PCR 1% ( S-100, Bio-Rad )
SR HIRETE PCR &M v a) B, #FAn R 2 94°C
AP 5 min; 94°C7AE1: 30s, 60°C 30s, - 1°C/
PEFR, 72°CHEAf 1 min 3£ 9 MEI; AR5 94°CAE
4 30s, 50°C 30s, 70°CHEff 1 min, Ht 25 M
¥Ry 72°CHEff 10 min; 4°C#4F, B 5 uL PCR 7=
YIiEAT 1% BRI R VAN, IEA JC H Y
v i O
R R B 055475, KR P AR T3
SRS LYK, S8 Axyprep DNA BEBE RN,
& (Axygen) ULBH B EE L PCR =¥,
H 09 R BT8R4 4% , JrifiZ M8 pGEM-T Easy
Vector 774 (Promega) Ui, Bridkier=y)
E—2E 1T DH5oEAZ S a4 fk . T PCR
VI B , IR 2 BRI R R A R
A, BN R 3 ANLL B ke

1.4 HSP83 £[F 5 3Kk EE

218 SMARTer™ RACE cDNA Amplification
Kit 177 £ ( Clontech ) 3] 45-45 1L 51 3' cDNA
Hi— 2555, cONA “IIRAFET - 20°CHe . #ids

CaRIRhE B, sraliit 55l 3
¥ (£ 1), 5F 3R BY KRN : 05 uL
TaKaRa La Taq( 5 U/uL ), 5 uL 10xLa PCR Buffer
Il ( Mg®* free ), 5 uL MgCl, (25 mmol/L ), 8 uL
dNTP Mixture (45 2.5 mmol/L ), 2 uL 5'8% 3
cDNA #iffz, 2 uL 514 5'5% 3'5]4( 10 mmol/L ),
5 uL UPM( 10x), 22.5 uL RNase-free ddH,0,
PCR #F }: 94°C 5min; 94°C 30s, 68°C 30s,
72°C 2 min, 35MEFR; SRJ5 72°CHEA{ 10 min
J& 4°CLRAF . PCR PZHIRIAGIN | [nlli, 44, %%
Ak P38 5 v e R B G 3

1.5 HSP83 EEFFIHHES O

WP 245 SR 7E GenBank P47 Blast [ I 7
5% ( http://blast.nchi.nlm.nih.gov/Blast.cgi )
T LUIHHIA G H DNAMAN $H5 236 H 2K, il
A ORF Finder ( http://www.ncbi.nlm.nih.gov/gorf/
gorf.html ) # 8 B 5 58 #& 19 JF flc B 3k A

( Opening reading frame, ORF )., #AJ57E ORF
PN BT 51 4 1 A7 i BRL 4 K e ik AR A L
itk (£ 1), i/ SWISS 915 B2E it ss i
EXPASyY 73 5 A= W55 e 51 o3 A T AL 35 B
PEAG pl/MW Al Blast 43 #7 #ff 5 24 2 1R 7 1)

( Gasteiger et al., 2003 ). f#i[fl MEGA 6.06 #
PR AR 3 . /e AR | R R RUAR 1 A i
AT 204 KM R 48 AL ( Tamura et al.,
2013).

®1 HRPEANSY

Table 1 Primers used in this study

GlL By SIFs) (5-3) P (bp) Figs
Primer name Primer sequences Amplicon size Purpose
hsp83DP-F ATTGATACCGGTATTGGTAT 383 Fp ] Fr B 1
hsp83DP-R TTGATGGGGTAGCCGATGAA Intermediate fragment amplification
hsp83RACE-5’ GTCAGCGACCAGGTAGCAAGAGTAGA 602 5'RACE
hsp83RACE-3’ ACTCAAAGCACAACGACGACGAAC 1881 3'RACE
hsp83cDNA-F AAACAGTCAAAATGCCCGAAGA 2218 cDNA 2K IIIF

hsp83cDNA-R TCGCGAGACAATCATAAACACC

Verification of full-length cDNA
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hsp83DNA-F
hsp83DNA-R

AAACAGTCAAAATGCCCGAAGA
TCGCGAGACAATCATAAACACC

HE LI

Verification of genome

2218

1.6 HSP83 EHRLEH T

fdi Fii Phyre2 ( http://www.sbg.bio.ic.ac.uk/~
phyre2/html ) DL5 RIS & F 83 HAHLIR &
H BB AR, R R HR A 83 St
7 ( Kelley and Sternberg, 2009 ). fdi[] Chimera
AR A = Y5 AR T-HES ( Pettersen et al.,
2004 ),

1.7 HSP83 EELHIEIE

PEIUKUE 5 #y4hdi, ZHR AxyPrep R4
DNA /NI ( Axygen ) 160454 BRI EUK
LR 20 DNA. ZE[H 40 DNA FE5L BT - 20°C oK
FETPORAFE FH o AR 3R A5 1Y KRR (1 2 A
K75 (cDNA), it 1 X514, Hr-ya s
A TP RIEHE (1), PCR F=4agkem . [=]
We. iR HeAk . RS rhE R B R i —
. P45 RAE GenBank HifEAT Blast [A] 75751
K& F LUAfIAG H] DNAMAN DFH2E/S 5 B 20
Fo 4K . 5 cDNA Fol e K T, 4381 A
w o AtE

2 BR55H

2.1 KiE HSP83 EE 54 #T

PAKUE cDNA it , ] Bes | ik T
PCR ¥ #5351 383 bp eI, 4D,
SORE . WP P25 RET Blast Hox &S
PGk E 257 ik Sesamia nonagrioides (Lefebvre)fi)
HSP83 KA (hsp83) J&41 % 1w F BOAH IR ik 2l
97%, FWix Bt KiE HSP83 L[ (hsp83)
HH ] R B o i — 22 RACE Hi AR 1645 51 K i
hsp83 (1) 53741 (602 bp ) F1 33 F 51 (1881
bp). FI DNAMAN ##4x 3 4~k Bl £33
2 496 bp A KR hsp83 421, cDNA JF41 4K 5
T B BT R15 9 hsp83 JF 4 IEH NI 5¢ , a4 M
Sihsp83 ( GenBank %3%%5: KMO077137 ), [a]i}

W KM hsp83 15 PG ik 25 8k 1 hsp83 FL X}, &
= Z [BIARRLEE =535 97%.

ORF Finder Zr#7i.7~, Sihsp83 17 179 bp
1 5'dE 4w X (5 untranslated region, 5'UTR ).
2 154 bp f) ORF F 163 bp 4 3'AFZwiL X (3
untranslated region, 3'UTR ), 3'UTR A i 2 A i
T ploy A 4544, JL Bl 16 bp /b HA 1 2R
BRAFBREEF N 15 5 AATAAA, Sihsp83 145
W 717 DR, BBk 82.6 ku, FF
Hi 5 4.99, HAF 54~ HSP90 K% 4 ¥ 41«
YSNKEIFLRELISNSSDALDKIR ( 33~55 aa ).
LGTIAKSGT (102~110aa ), IGQFGVGFYSCYLVAD
(126~141aa). IKLYVRRVFI (347~356 aa ) il
GVVDSEDLPLNISRE ( 373~387 aa ). C-A i
(714~717 aa) A A HAZ M HSPO 1 3L [v]
FRAESLT (EEVD ), [ Bt J2 4 ffd )5 e v 45 5
Ui K HE HSP83 2 4t it Ji 4 A 11 S I A
(E 1)

2.2 K& HSP83 Z5¥aFiiml

f#FH Phyre2 #44 ( http://www.sbg.bio.ic.ac.
uk/~phyre2/html ), DL ¥ £k & Saccharomyces
cerevisiae (Hansen) HSP90 ( PDB ID: c2cg9A )
(Alietal., 2006 ) AHAR M H HE HSP83 £
PR AL Gl PR, AT LATE B 254 b 4k 2
5 /1> HSP90 Kk 4 Fr 51 (18 2),

2.3 KIE HSP83 EFEAFFIHHR

i I S 354 Sihsp83 WYKL LA 751, K
1 2218 bp ( GenBank %55 : KMO077138 ), %
It cDNA 351 & B Sihsp83 H1 LN & ¥

24 KR HSP83 RLELEHH

FIFH MEGA 6.06 # {5 T2 41 | /it
Aeids . I KT 2098 A R AL AR b i FH R e
17 # HSP90 5 K i HSP83 F 1T R B b 23 #i7 -
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RIL A PR LR R, WEAT  Roh—3F . BT LUE L, RATEERFH R
i L BOR T AR TR A RO B 3 ) 45 AR, IE HSP83 JHE[K 7 41| & I 4 AT S 1Y .
KR HSP83 &5 Pl i 25 & HSP83 b — 3¢,
5 HAb 77 PR LA HSPOO R
1 ACATGGGGATTTAATTCAAGAAAAGCGAAGTGAGAGATACGCTGCGATTCCAAGCGATCTTATAACACGTGTATTAAAAAACCGCGCTAG

91 TCAAGTCGAGAAGTTCTATACAGTGCTTAGTTTGCAAGTTTATTTGAATATTACTTGTGTACTATTTTAAAATAAGTGAAACAGTCAAAA
181 TGCCCGAAGAAATGCAGACCGATGTCGCGGAGGTGGAGACCTTCGCCTTCCAGGCGGAGATCGCCCAGCTCATGTCCCTGATCATCAACA
1 M PEEMAQTUDVAEVETTFAFA QAETIAQLMMSTULTITIN
271 CATTCTACTCCAACAAAGAGATTTTCCTTCGAGAGTTGATCTCCAACTCTTCAGACGCCTTGGACAAGATCCGGTATGAGTCACTCACCG
31 T F SN DR Y E S L T
361 ACCCATCGAAACTGGACAGTGGCAAGGAGCTGTACATCAAGATCATCCCCAACAAGAGCGAAGGTACACTCACTCTTATTGATACCGGTA
61 DPS KLDSSGIKETLTYTIZ KTITI®PNIEKSESGTILTIULTITDTG
451 TCGGTATGACCAAGGCTGACCTCGTGAACAACCTTGGTACCATCGCAAAGTCCGGAACAAAGGCATTCATGGAGGCTCTTCAGGCAGGCG
91 I G MTKADLVNNTELESGTTAKSGTI K AFMEALUGQAG
541 CTGATATCAGCATGATCGGTCAGTTCGGTGTGGGTTTCTACTCTTGCTACCTGGTCGCTGACCGCGTGACAGTTCACTCAAAGCACAACG
121 ADISMIGA QFG GV GFYSCYTLVADRVYVTVHSTZ KHN
631 ACGACGAACAGTACGTATGGGAGTCGTCTGCAGGCGGCTCGTTCACGGTGCGCCCCGACCATGGGGAGCCCCTGGGCCGCGGTACAAAGA
151 DDEQYVWESSAGGS ST FTVRPDHGEZPLGRGEGT K
721 TCGTTCTACACATTAAGGAAGACCTCACTGAGTATCTTGAAGAGCACAAGATCAAAGATATCGTGAAGAAGCACTCTCAGTTCATCGGCT
181 I VLHIKEUDILTEJZYLETEHI KTIE KDTIVIE KTEKHSA QFTIG
811 ACCCCATCAAACTGATGGTGGAGAAGGAACGCGAGAAGGAGCTCTCAGACGATGAGGCCGAGGAGGAGAAGAAAGAGGATGAGAAAGATG
211 Yy PILKLMVEI KETREIKIETLSDDEA AETEZEIKT KTETDTEK.D
901 ACGACAAGCCTAAGATCGAGGATGTGGGAGAAGATGACGAGGAAGATAAGAAAGACAAGAAGAAAAAGAAGACCATCAAGGAGAAGTACA
241 DDKPIKTEDVGETDTDETEDI KT KDI KT KT KZ KTZ KTTIZEKTEKY
991 CTGAGGATGAGGAGCTGAACAAGACCAAGCCCATCTGGACCCGTAATGCTGATGACATTACCCAGGAGGAGTATGGCGACTTCTACAAGT
271 TEDEELNIEKTIK®PIWTRNADUDITQETEYGDEYK

1081 CCCTCACCAATGACTGGGAAGACCATCTTGCTGTCAAGCACTTCTCTGTTGAAGGTCAATTGGAGTTCAGAGCACTATTGTTTGTGCCCC
301 S LTNDUVWEUDHLA AV KHFSVESGAQLTETFRALLTFVEPEP
1171 GCAGAGCTCCCTTCGATCTGTTTGAGAACAAGAAGCGCAAGAACAACATCAAACTGTATGTCCGCAGAGTATTCATCATGGACAACTGCG
331 RRAPFDLTFENIKIKRIKNNTIIKLYVRRVETIMTDNC
1261 AAGATCTTATCCCAGAGTACCTGAACTTCATCAAGGGTGTGGTAGACAGTGAGGATCTGCCCCTCAACATCTCTCGTGAGATGCTCCAAC
361 EDLTIUPETYTLNTFTIK GEREESEEEETNREEEENNANSEREE M L Q
1351 AGAACAAGATCCTCAAAGTAATCAGGAAGAACTTGGTTAAGAAATGCTTGGAGCTCTTTGAAGAGT TGGCTGAGGACAAAGAGAACTACA
391 Q NKILIKVIRIKNLVI KT KT CLETLTFETETLAEUDTIKTENTY
1441 AGAAGTACTATGAACAGTTCAGCAAGAACCTGAAGCTTGGCATCCACGAGGACTCTCAGAACAGGTCCAAACTAGCTGACTTGCTCCGCT
421 K KYYEQFSI KNLI KL GTIHEUDS S QNRSI KTLADTLTLR
1531 ACCACACATCAGCCTCTGGAGATGAAGCGTGCTCCCTCAAGGAGTATACTTCCCGCATGAAAGAGAACCAGAAGCACATTTACTACATCA

451 YHTSASGDEACSL LI KET YT SIRMIEKENQI KU HTITYYTI
1621 CTGGTGAGAATCGTGACCAGGTTGCCAACTCTTCATTTGTTGAGCGAGTCAAGAAGCGTGGCTATGAAGTTGTGTACATGACTGAACCCA
481 T GENRDAQVANSS ST FVERVKIKRGYEVVYMTEFP?P
1711 TTGATGAGTATGTAGTACAGCAGATGAGGGAGTATGATGGCAAGACTCTCGTCTCTGTCACAAAGGAGGGTCTGGAACTCCCCGAGGATG
511 I DEY VY QQMREVYDGEKTULVSVTI KESGLETLTFPED
1801 AGGAAGAGAAGAAGAAACGTGAGGAAGACAAAGTCAAGTTTGAAAACCTCTGCAAGGTCATGAAGAACATCCTTGACAACAAAGTTGAGA
541 EEEZKI KU KTRETEDTIEKVYVY KFENTILTI ECKTYVMIEKNTILTUDNIKVE

1891 AGGTTGTTGTGTCTAACCGTCTGGTTGAGTCCCCGTGCTGCATTGTCACTGCACAATATGGTTGGTCTGCCAACATGGAGCGTATCATGA
571 KvvvVvVSNRLVESPCCTIVTAQY GWSANMMET RTIM
1981 AGGCTCAGGCTCTCCGTGACACATCCACCATGGGATACATGGCAGCTAAGAAGCACCTTGAGATCAACCCTGATCATTCCATTGTTGAAA
601 K AQALRDTS STMGYMAAIKT KHLETINPDHSTIVE
2071 CCCTGAGGCAGAAGGCAGAGGCTGACAAGAACGATAAGGCTGTGAAGGACCTTGTCATCCTGCTGTATGAGACTGCTCTGCTGTCATCTG
631 T LRQKAEADI KNUDTIKAYJXKDLELUVITLLYETATLTLS:
2161 GCTTCGCTCTTGATGAGCCCCAGGTGCATGCTTCCCGTATCTACCGCATGATCAAGCTGGGTCTTGGCATCGATGAGGATGAACCTATCC

661 G FALDEPQVHASRTIYRMTIIKLTGLTGTIUDETDTETPI
2251 AGGTTGAAGAGGCGAACGCTGGAGACGTGCCCCCACTAGAGGGTGATGCTGATGATGCGTCCCGCATGGAGGAAGTCGATTAAATTCTCA
691 Q VEEANAGDVPPLETGDADDAST RM

2341 AATCTCAGTTTGCCATGTTGTAATGGTGTTTATGATTGTCTCGCGAAGTTATTTTGTGCACTGGTGTACAGCCAAAGACTGATTTAGTTC
2431 AAATTCCATTATTCAARATAAATGGTAATATTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

B 1 A4E HSP83 £ cDNA FFHI R EiFE R ERFS
Fig. 1 Nucleotide and deduced amino acid sequence of HSP83 of Sesamia inferens
HEFRIR 54 hsp0 KB LTS, LLERRMIBIENGS, THEFRREZSREFREWNERGS

Five signature sequences of hsp90 family are stressed by yellow, the cytoplasmic HSP90 carboxyl terminal region is stressed
by red, the putative polyadenylation signal is stressed by boxed.
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3 itig
UL AR — RN S KRG - R

H, M —EAERERPHGSHTE. 70 45
PUF IR R T 46 BT, 80 4RAXF 90 41

HAR R Fp A R B X TR R, (B A
1% —4k4E Chilo suppressalis ( Walker ) il —fk i
Tryporyza incertulas ( Walker ) JB4 ™ & (i
T, 1983 ); 90 AR RS, KMRAEFR E A HR
— SRR X A O AR, IR s R

2 KIE HSP83 L7 &l
Fig. 2 The structural prediction of Sesamia inferens HSP83

HEFRN 5 hsp90 K4 %51 . Five signature sequences of hsp90 family are stressed by yellow.

Fhhy FEE R (SRS, 19955 FRAEMXIAE
W, 2001; ZEpbN4E, 2002; BB R4, 2009;
RENIRAE, 2011; i R4E, 2012; HEEMAE,
2014 ), ARAEFRAT T AT, KU ALE X IR
WA T G E AT R 3

IR 1 — 2 [, BR T a6 A B R
Jii, HSP9O FKIkZ: 5% | dERraif iy Z /i A
(IR S FITIIRE , (5 240 B AE SN IR BT b3 T 1E 4 A7
I (Picard, 2002 ). 7EARZ R diFpir, HSPOO
BB T REMT . 2R, RTHRBES 90 FKik

FEH cDNA JPH1{ B8 R i A DL - kit
AT RT-PCR L)}z RACE H AR 1 K v 155
T RS HSP90 Kk A ( Sihsp83) ) cDNA J#
B, o HE R 2 R B TR AE

AW FE T REARAT I FE N i 717 KRR
T (9 4y 7N 82.6 ku, HSP90 F ki) 5
A2 WLARAE A AE KIE HSP83 4 L1k P41 b &
Mo TN 2 B R A A T Blast b X & B P
i 25 9% # HSP83 ( Gkouvitsas et al., 2009 ),
A H Mythimna separate (Walker) HSP90 ( Xu

* WWEIE . 973 Wi H (2012CB114100 ); EZH4IHH (31371937)

**E-mail: sunmeng8888@aliyun.com
*55HAAES, E-mail: yzdu@yzu.edu.cn

Yicke H . 2014-07-20, #2572 HH. 2014-08-26
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et al., 2011 ). H & # Mamestra brassicae
(Linnaeus) HSP90 ( Sonoda et al., 2007 ), Hiff
% 1% Spodoptera frugiperda (Smmith) HSP83
( Landais et al., 2001 ), — 4k HSP90 ( Sonoda
et al., 2006 ) “5f# H HSPI0 ZK k2 3R 73]
AERLBE A 5 o X R B FRATTARA5 10 B H | T HSP9O
FER KR

TE RIS HSP83 24 BMR 7 41 i A i A B T —
MR ERSFINIET EEVD, XEUIKIE HSP83
AR BT A R (Gupta, 1995 ); [F]
W, PN ST 2 HA TPR A7

99 |: Sesamia inferens HSP83 %
99 Sesamia nonagrioides HSP83

( Tetratricopeptide repeat, & 34 N2 LR E
P51 A 4 FAEB4S 4, 4 Hop/Stil . Hip.,
Fkbps. PP5. Sgt #l1 Cyp40( Pearl and Prodromou,
2006; Allan and Ratajczak, 2011; Gitau et al.,
2012 ), #RIM, BRALRSL, HSPOO 5 TPR A7
(3 AR AR TR R B e ANVE S (Carrigan
etal., 2005 ),

H1T HSPI0 mBERSY, B2 H THFhi

ARG RE Mo AWFFTRAESL T Ap R, K

Mamestra brassicae HSP90

Spodoptera exigua HSP90

il
Ncotuidae

61

Spodoptera litura HSP90

Spodoptera frugiperda HSP83

56

Helicoverpa armigera HSP90

94

Helicoverpa zea HSP90

77

Papilio polytes HSP90
Antheraea pernyi HSP90

Antheraea yamamai HSP90

99

Bombyx mori HSP90

Dendrolimus punctatus HSP90

E Dendrolimus superans HSP90

60 Dendrolimus tabulaeformis HSP90

Plutella xylostella HSP90

Grapholita molesta HSP90

100

Carposina sasakii HSP90

3 KiE HSP83 SH ik E B i HSP90 (B HSP83) MIRLA AW (4BHEX)
Fig. 3 Neighbor-Joining phylogenetic tree showing Sesamia inferens HSP83 with respect to the other Lepidoptera
insect HSP90 (or HSP83)

B0 FREEFE N A G E (1000 RER , G /~>50 f91H ); S. inferens HSP83 ( KUE, KMO077137 ). S. nonagrioides
HSP83 ( PHIk It 257 ik , DQ198859.2 ). Mamestra brassicae HSP90 ( H 7 i, AB251894.1 ). Spodoptera exigua HSP90
(Eifsere ik, FJ862050.1). Spodoptera litura HSP90 ( #t&u7k ik, GU433379.1). Spodoptera frugiperda HSP83 ( i
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ik, AF254880.1). Helicoverpa armigera HSP90 ( #f4%H, FJ986209.1). Helicoverpa zea HSP90 ( AR L,
GQ389710.1 ). Papilio polytes HSP90( 7 KUl , AK402420.1 ). Antheraea pernyi HPS90( FEZ: , GU235994.1 ), Antheraea
yamamai HSP90 ( K%, AB176669.1). Bombyx mori HSP90 ( 4%, AB060275.1), Dendrolimus punctatus HSP90 ( 1
EMEHR, EF190214.1), Dendrolimus superans HSP90 ( %% M-#AE H , EF197937.1), Dendrolimus tabulaeformis HSP90
(JhFAEH, EF197936.1). Plutella xylostella HSP90 ( /i, KF471526.1). Grapholita molesta HSP9O ( H4/NELy
i1, JX678980.1). Carposina sasakii HSP90 ( Ak Jigk, HQ392512.1 ),

Numbers on the branches are the bootstrap values obtained from 1 000 replicates (only bootstrap values >50 are shown).
HSP90 (HSP83) amino acids were from the following species with their accession numbers: S. inferens HSP83 (KM077137),
S. nonagrioides HSP83 (DQ198859.2), Mamestra brassicae HSP90 (AB251894.1), Spodoptera exigua HSP90 (FJ862050.1),
Spodoptera litura HSP90 (GU433379.1), Spodoptera frugiperda HSP83 (AF254880.1), Helicoverpa armigera HSP90
(FJ986209.1), Helicoverpa zea HSP90 (GQ389710.1), Papilio polytes HSP90 (AK402420.1), Antheraea pernyi HPS90
(GU235994.1), Antheraea yamamai HSP90 (AB176669.1), Bombyx mori HSP90 (AB060275.1), Dendrolimus punctatus
HSP90 (EF190214.1), Dendrolimus superans HSP90 (EF197937.1), Dendrolimus tabulaeformis HSP90 (EF197936.1),
Plutella xylostella HSP90 (KF471526.1), Grapholita molesta HSP90 (JX678980.1), and Carposina sasakii HSP90
(HQ392512.1).

I HSP83 5 JiAth i H E Ui HSPOO AHBIP: 1Y
7E 90%LA -, HLREAR AT 55 A ik} . HL i) HSP9O
R, XU, AR RIE HSP83
SR AR IER A ; RSB HSPOO &—4
HTRGELE PRI Fhrid.
AR RY, SREFREMRMERMLL, £
KREERBHERAELGAS FRRNE D
( Castillo-Davis et al., 2002; Wong et al., 2004 ).
fan, 7R HSP70 KA (hsp70 ) 7EMMA
AT AR 2 A S [R] PN AT 05 S AR BT 2
A, BAEHNE T MR HSP70 50k
L (hsc70 ) FEMRA SR T RIBEBA R E,
4 N & (Chuang et al., 2007; Wang et al.,
2008 ). Hi44 Ht Helicoverpa armigera ( Hibner ),
FhHL L A7k Helicoverpa assulta ( Guenée ), #}
2 ik Spodoptera litura ( Fabricius ) 45 2 Fi g
H R H A HSPOO SN #A A W& F( Xuetal.,
2011 ). A5 e A5 2 Y Sihsp83 [FIFEA &
&, FRATHEN Sihsp83 7Elif S5 N AR A i
() PN R AT 415 e 3Rk, X S AR — 2P s
HATIRUE
AT H alE T ORI HSP83 JE[H () cDNA
KIERA TP, A W2 IR KRR K
SR A RNA TR AT 2 L K 1 23k Je )
R, Rl IT KR AP R 22 8 DL R 3R
5 A 300 5% 30 AH G B 1 T 2 ) A G
ESSCOONE N L0 EZS:3:7) S1E BT VA s 7] B8 =0
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