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HE, ﬁ(%ﬂ[lzaodelphax striatellus (Fallén) | —Fh i), XA A AR 3 Pk i) B Bk R 25 . PRl
F 70( Hsp70) TGS 5 A MR IR 38 1 o A 25 D) I — 2B U BT, A P93 i RT-PCR 5 RACE AR 5o B JK K &L
Hsp70 FER R A W05 BT L0 0 TR A R FRE , RS2 9862 | PCR FARFR %R AN F A K &
BB B A R R, 25 R PR, Wb T Hsp70 SEH 19 2 i cDNA £ K751, 43 5l fiw 24 R
LsHsc70( GenBank % 5% 5 & KF660252 ) I LsHsp70 ( GenBank % 5% 5 4 KF660251) , LsHsc70 41412 399 bp, 4 fi%
657 DR , I 1 BT SN 5.3, 70 T8 873 0005 LsHsp70 421K 42 468 bp, Tt 690 I HEMR , S it 1) 2
FUR L SN 5. 8,43 T8 474 900, LsHsc70 Hl LsHsp70 FREIEER T4 H 4578 Hsp70 B AHRKIRN 3 MESTF
K 1A~ ATP-GTP 25505 . REHCR I RBWIEAT 15 ZFE RUH Hsp70 25027 914 85 1 IR o
AR & B BB K CEUA N LsHse70 F1 LsHsp70 23RN R B F IR, LsHse70 FEAEME iR B BE 3R A =ik B iR K
{8, T LsHsp70 B 25 AR 1 IR UGB, MBI R KRR R N LsHse70 b A B &2 5, T LsHsp70
WHBEZESR, SEAREMNEES T LI S K CEUKR N LsHse70 1 LsHsp70 B3k, -4 C -9 °C AR IR A
N, LsHsc70 1 LsHsp70 43 B ik fx K Feik . 76 40 °C | LsHsc70 Fl LsHsp70 Fe ik K F AL BRI 0.5 h Wb dgesr, T
-4 °C ,LsHsc70 F LsHsp70 )35 K FEAC B 1 h Bk 3 R(E 2 R K A AT DL RN BY LsH-
s¢70 F1 LsHsp70 235 , R BEXTAS R A IR TR
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Cloning , sequence analysis and expression profiling of two heat shock pro-
tein 70 genes in small brown plant hopper, Laodelphax striatellus ( Hemip-
tera: Delphacidae)

ZHANG Qing'*, LU Ming-xing', ZHU Shu-de'
(1.School of Horticulture and Plant Protection ,Yangzhou University , Yangzhou 225009 , China ; 2.Suzhou Academy of Agricultural Sciences , Suzhou 215155,
China)

Abstract: The small brown planthopper Laodelphax striatellus (Fallén) ,an important rice pest insect, feeds on rice
and causes the decrease of yield and quality.The small brown planthopper is widely distributed and adapts to various envi-

ronments. Heat shock protein 70 subfamily is considered as

I %5 B #A . 2015-09-08 the protein related mostly to environmental adaption of
E&W B : HERHHE - RIWH (2011BAD16B03) 5 7 iR 52 organism. In this study, two full-length ¢cDNA encoding
#3815 3 (SNG201204) Hsp70, LsHsc70 ( GenBank accession no.KF660252) and
EEEN Ik FH(1969-) , 5, WoanmiE A, L, RITFsER , B LsHsp70 ( GenBank accession mno. KF660251 ), were
77 g ARl B 5 T HUGA B, (Tel ) 0512-66700877 5 ( E- cloned. The complete ¢cDNA of LsHsc70 was 2 399 bp in
mail) zhangqingsz@ 163.com length , encoding a protein of 657 amino acids, with the the-

BIRIEE HLEE, (E-mail) sdzhu@ yzu.edu.cn oretical isoelectric point of 5.3 and molecular weight of
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73 000.The complete ¢cDNA of LsHsp70 was 2 468 bp in length,encoding a protein of 690 amino acids,with the theoretical
isoelectric point of 5. 8 and molecular weight of 74 900.The amino acid sequence of LsHsc70 and LsHsp70 both contained

three signature sequences of Hsp70 family and a ATP-GTP binding site.The phylogenic tree demonstrated that LsHsc70 and

LsHsp70 shared high homology with Hsp70 amino acid sequence from other insect species.Real-time PCR analyses revealed

that the expression level of LsHsc70 differed from LsHsp70 in different developmental stages; LsHsc70 reached the highest

level in the male adult of L.striatellus ,while LsHsp70 expression level peaked in the first instar nymphs. LsHsc70 showed sig-

nificant differences between male and female adults,but LsHsp70 did not.The LsHsc70 and LsHsp70 expressions of L.striatel-
lus could be induced by both heat and coldness stress.The highest LsHsc70 and LsHsp70 levels were observed at —4 °C and
-9 °C ,respectively. At 40 °C , LsHsc70 and LsHsp70 levels reached the peaks 0.5 h after treatment.It was indicated that L.

striatellus could regulate the levels of LsHsc70 and LsHsp70 to adapt to adverse temperatures.
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WK KE\[ Laodelphax striatellus ( Fallén) ] J& -3
H RER} 2K R i B VR 0 B 2y B RE B
I A5, CRE A A% 3 K R 2% B0 A 9 B ( Rice
stripe virus, RSV') %55 |2 [0 H2 16 3, 38 ™ 8 10 7 &
Wil UM 1 (Heat shock proteins , Hsp ) 1£ &
240 0 P 2 R A JL T A i A I AR AR R A A
1t , Hsps A Wik 32 3 Z Rl 38 0975 5, a0 e i L AIK
T R AR AR DU AED ) Hsp 1
FEIRE RS SEA RGN & KIS sk
G sh e . AR TR S A T RN, R MR
F1— %734 Hsp90 , Hsp70 . Hsp60 . Hsp40 I/
G F (sHsp) 7, o Hsp70 505 02 I 4
SRR N IZ R IES . I 11 Hsp70
A5 T W ia i S AR 40 i 4H B A ( Heat shock
cognate , Hsc70) “Fp2S RN Hsp70 32 B 454 (U 45
S I/ Fg 45 000 19 ATP 25 G 38l R J i
(RL 425 000 () 25 & Lt RAFTEE 1R
450 A VFZILFRRE, (HE B AT R
SR, KA RPTTEEE R R I IEEE 1 Hsp70
TEA WA 0 AL BRI RE 4% Fh Pt RS I vh HA B
FEROFE R R S e B BRI o A R
MiREEN T2 FEAREN T, RR&H
BT AR AR EE  (H 2 i T AR N T A
TR RE 2%, IR R kA F v | B U
T ZRRb R 7 1 SRR 40 B AT 5 i
PAT MR 1 Hsp70 1Y 3R 3K 5 2 15 AR 9 & Fh i
LT P A AR R R R ¢
SR AT v I HUIRIR AR ), B RETE h EH YL P R K
FEFT=IX LA 3 ~5 W7 Mk A g ) AR 4t R
TR REL 4~ 5 W5 B 2 S 7E-10 C LA
LRI BRI . 7E 18~30 C R

Laodelphax striatellus ;heat shock protein 70 ; development ; temperature ;real-time quantitative PCR

KRB A HAN, B A B E P Y &
BB HRR XA B EEIE 1 9 53 BL AT
RATEIE . AWTFENBHE A AR R IR T K
QORI B MR R ) AL, At — R
B RE 1% BN LR G B A SRR AL BE K

IR i

1.1 #HiXEHR

PN K 2 S A O AP 2 B B U S 5 = ]
TR SR80 Rl 22 1K REVFI R, i Bl
7 SREH SR 10 LA L WA (2621) °C L4
XEEE 70% , Y6 16 1/8 D,
1.2 RKE Hsp70 EFEMTEE

JKREE RNA 8L, Hsp70 F H (8] B B 7
[, Hsp70 :H RACE 9738 | Hsp70 B P 5 Bh i 5
G3HT, Hsp70 Z5H4 53 B 55 75 1k 2 Bk 3 S5 X6 KK AL
HSP90 FER M Tl 501 ik ™ JFms A lesh, R
PEEAT 2 H R H Hsp70 FEHFH), Bt T 2 X
Jf 51 ¥, 4 9 A LsHsp7OF, . LsHsp70R, Al
LsHsc70F, \LsHsc70R, (£ 1) ,
1.3 AEALXEMBERARRERNE TR R
Hsp70 EERIEER S
1.3.1  cDNA % — 4k 89 & &%
HSP90 WMk,
1.3.2 jl4pikat 5a s MK CEl Hsp70 HEH 4
KB TP 2 & PCR 5149, R iE e
KRB B-actin T3 FAN BT NSRS 1Y) (£
1), H B R AR ARG R A E & 519 .
1.3.3 a2 244 i8] SYBR Green I ik 59%
HIEHAT Real-time PCR 2304, 340 72 8 HSP90
R HT > I A e sh, PR JGREE(T,)

Z W3k 35 5T



ok HE LKA 2 FEIEER I Hsp70 1 5ERE AT 1259

9 A Hsp70:58.5 °C, Hse70: 60.8 °C, B-actin:
58.5C,

2 HR50Hr

2.1 RXE Hsc70 #1 Hsp70 EE 2K #8555
S

PR QA cDNA AR, & FH & 951497 LsH-
sc70F1 LsHsc70R1 Fl LsHsp70F1 ., LsHsp70R1 AT
PCR "8 /33545251 000 bp A1 400 bp B4 FE
Fr . PGP R s R DT S, 4 Blast LEXT,
BRI AT BT 5 43 0 5 H At B HLY) Hse70 F
Hsp70 ¥ R F 5 ELA o FEARRUPE , #E D K )
B\ Hsc70 1 Hsp70 fHIE) 7B, K BE 43 51241 047 bp
421 bp, MRHEIX 2 4R B i1 Kl
Hsc70 1 Hsp70 K ¢DNA 42K 19 3/ F0 5/ 514, IF- 3k
17 RACE 34 MR8 Hse70 B9 ] 31, 43 54 14
5% 980 bp 3"%FFIF1 1 823 bp 1Y 5/ 751, 4
DNAMAN P3R5 —1~2 399 bp iy JK R\ Hsc70 &
[H cDNA J¥31 4 K | fis 44 N LsHsc70 ( GenBank & 5%
5 KF660252) , H 3" UTR K B A #RI ) ploy A
ZER AE ploy A F3iF 12 bp AL B | DN RIRFH R
5K AATAAA, B W JF BB 32 HE (ORF) K
1 974 bp, 4 657 PNEIER , gt )& A B+ =
73 000, %5 HL 5 5. 3, LsHsc70 £ 5 ELA Hsp70
FIR F R 2545 7 51 . IDLGTTYS (25 34 ~ 41 5%
J£) VFDLGGGTFDVSLL( %f 222 ~235 fii 5% 3L ) | LV-
LVGGSTRIPKVQQ( 4 359 ~ 373 fusk4t) . Btz
AN FE 157 ~ 164 DiFRFEALA 1 4~ ATP ~ GTP 4541
R CoR G (5 654 ~657 (iskEL) HA 4 MRSFIYE
W2 KDEL, 2 1 LsHsc70 2 4 5 I AU G & 1 %
MG (K 1TA) . BRI Hsp70 a3, 23 54 18
351 805 bp 3"%i ¥ 51 F11 485 bply 5'3i 791, 4
DNAMAN Bf3545 1 N2 468 bp K KEl Hsp70 FE
cDNA 732K fis 44 4 LsHsp70 ( GenBank %5 5%
5. KF660251) , H 3’ UTR R H A7 A1 ploy A
254 HTE ploy A LR Z I AATAAA 451, B
TEHk BEEHE (ORF) +:2 073 bp, gwfith 690 > & FEM2
it () 3E R 2> T 74 900, %5 HL 15 5.8, LsHsp70
FA Hsp70 8 1 5t 586 F# 1iE %5 44 1F 91 . IDLGTTNS
(%5 62 ~69 v % %E) . VYDLGGGTFDISIL ( % 247 ~
260 i 5%%E) . VILVGGMTRMPKVQS ( 4 388 ~402 {if
FRIL) . BRI Z AN, 7E 183 ~ 190 (s FL4b A 1 4

ATP-GTP 2555 (K 1B)

®1 KHARFAEASY

Table 1 Primer sequences used in this study

512 ST (5'—3") EIL7)iibes
LsHsc70F, %X%&CBGCYA‘ ] By
L<HsTOR, éﬁﬁﬁkémmmmc—
CATGAAG- ) X
LsHsp70F, Eﬁ?ﬁﬁ% rha) Jr Bed i
ATGGARACATCRAAN-
LsHspTOR, GTRCCDC
Lshsc7ORACE3’ égﬁéﬁmccmcccc- 3'RACE
Lshsc70RACES’ EX%EE‘;&%TT(’TA(" 5'RACE
Lshsp70RACE3’ éizlcccAAfécA%ﬁ;ClCA' 3'RACE
. CCTGTCGTT- .
Lshsp7ORACES' (ot nl vy o 5'RACE

LehecTOF1 GCCAAAAATCAGCT- Real-time PCR
qrsnse CACCACA A PR
qLshsc70R1 EX{S\C ;\ ;\C?CACCATAG'

LehenTOF1 CGACTCCTATCTCG- Real-time PCR
qLshsp GCACCTCA R
qLshspTOR1 zé%?rrg;,mccmu-

pinFl GTCTCACACACAGTC- Real-time PCR ¥
B-actin CCCATCTATG RS 1

Rl TCGGTCAAGTCACGAC-
B-actin CAGC

2.2 LsHsc70 #1 LsHsp70 & B /R &/ 454

PANZE Homo sapiens Hsp70 &5 H 5 ( PDB 1D
c3d2fC) A BL AL {H ] Phyre T K KB Hsc70 F
Hsp70 2 I BT 25 MR AY B A TS5 N2 Hsp70 2 11 T
FRARARLEE 23 300 R 27% 1 25% , 45 B AT 22 18] 1 AH
UM & (B e A1 4544 2 8] 5 L X #6802 2 T 600 4
DL bR IR R HE S5 R REAY R KK EL LsHse70
M LsHsp70 & 1 &0 HAT O E A KK 70 925
FRFIE (L 2) o
2.3 LsHsc70 #1 LsHsp70 &% 4547

FEHIARALME A 48 R 7 . K KL LsHse70 Al
LsHsp70 AR5 W A8 35 1 FA ML Zootermopsis nevadensis
Hsc70 (KDRO8641) Y& LR /7 51 I — Bt dc v , 43
BIK 919 F1 84% , LIASIRI YA Hse70 F1 Hsp70
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A AAT T ITCAGIGITIITGACGIGTITIIAACATITCGTITGATITATATICGTITCTITICITITITICITIGIGARA
CAGGACGT IAAARARCAT I TCATCAGGTGAATAARGGTICTCAAARARATGAARARNTGARARNCTAG

1 1 N
ATAGGAATGGCCGAGI TGAAA T TAT IGCCAATGACCAGGGTAACAGAATCACACCATCCT
ATG L IGC I I I CACAT I TGAAGGCGAGAGAT IGAT ITGGITGATGCIGCCAAARAATCAGCTICA
CCACARAATCCAGAGAATACCAICT ICGATGCCAAGCGACIGATITGGCAGAGAATGEGTCCG
ATGCTACAGIACAGAGCGACAITAAATICITICCCGTICAAGGITITIGGAGAAGAACAGCA
D A x v K E P S g K e L K n S
AGCCACACATCCAGGT TAAGACIAGCC.“GGmCAAGGIGT ITGCACCTGAAGAGGITT
K = H = ~ K i =4 Q A r E = ~
NCAGC e GAAGC E L. 2 &C x {AGGAAAGAAG G‘TrAA
r T I cmmmmmm
Q rR Q a T K
ACGCGGGCACCATITGCCGGAC I'GAACG‘;GATGCGCAICAICMCGAGCCGACGGCGGCCG
CCATCGCCTIACGGCCTIGGACAAGCGGGAGGGCGAGAAGARACGIGCTITCGTGTTOGATOTGG
CGA(— GAAC GGTGRCACTCACTTGGGRGGAG LGGACI‘TT GACCAGCGTG%GA;.;GGAC CACT
2 CAAGCTGIACAAGAAGA_ ;GAAAGGAA. LGGACAICAGGAAGGACAACCGAICC GIGC
AGAI\.GC TGAGGA(:AGMGTGG LGMGGCGA_ _GAGAGCGCTGTCGTCCAGCCATCMGTCA
CCGAAATTITGAATCCTICT ;CGAGA(_;CG‘ LCGACIIC TCTGAAACTCITACCAGAGCCA
S
QAT ICGAGGAATIGAACAIGGACC IGI
}:'CGZ AGGACGCCGACAT GAACAAGA.A.AGZLCGT GAACGAGAT TG ;GT;GGTVGG(‘&T GGCAGCA
CGOCGCATTOCCCAAGG T ACAGCAGCTGG IGAAGGAGT LTI TICGGAGGCAAGGAGCCGTCGC
%TGmC TG;.I;CGGCGGLG;ECAIGACCN&GCTCATACCACGmCAC IG‘:I}CATCC cCcacca
?GA%ATCGCAGATAITC TCGACCGCITICGGACAACCAGCATACTGICACCATITCAGGIGT
ACGAGGGAG. CGACCAATGACAAAGGACARACCATCITCITGGGCAAAT
GCATCCCACCAGCACCAAGCGAGGAGIGCCTCAGATTGAGGITACATICGAAATCGATGCCA
ACGGTAICCIACAGGIGICIGCCGAGGACAAGGGARACAGGAAACCGAGAGAAGATCGIGA
ICACCAACGACCAGAACCGCCIGACGCCCGAAGACAICGAGCGCAIGAICAAGGACGCCG
AACAGTITGCTGACGATGACAAGAAGC TGAAGGAGCECGEGICGAGGCCCECAACGAGCTCG
E = A D D D K K I < ) -4 R v -3 A R N E L
AGTCATATGCCTACTCTITCICAAGAACCAGTTIGTICCGACAAGGAAAAGCTTITGGTGCTAAGG
IGAGCGATITCCGACAAARACCAAGA LGGAGGAAGCGATCGACGAGAAGATCAAATGGCITG
v =3 D s D K T K M E E A x D = K xz K W I
ARAGAGCACCAGGACGIGGAT TCCGAGGAGTACAGCGAAGGAGAAGAAGGAGCTGGAGGACA
TCGITCAGCCAATCATCGCCAAGCTGTACCAGGGGGCGGGCGGACCCCCTCCCcCcCccaCcCca
GCGGCC AGCCGACGAT GATC ":CAAGGAC GAAC T TI'GAAGIC TCACTTITCACAACAGAANGA
CTG CAAD CAIIIAIIGGGCMGIGCCGIGIGICA":CIC
GCAACA'ITTTCGACTCIGCCCTCAITTCATGGAAACC GTIICCITICICATCTAGCG
TICATIGAACTICATICCIGCCCGTIICGITAATAATTATTICTAGTIATIGITICCCTIIGATG

GGCAAT ITAAA T AARAC T T ITCAATAAGI T TATCGATAACT ICATGIITATICTAGTATTIIIT
CICCTI CARAGGGCGCAATAA AN A AT G I IAATCGAAAADRADADD DD ADIAADIADADDDD AP

CTCCGATCAACAATGAAGCCAGIGCAGAAGGIARA

B AT GECEAAG T LACATCAGAT I T IGCACGTIGAAGCGCCGAAT IICGAGCTIIGTATATITGAT TAR
ARAATCTIIGICIGIT AACACGIIGCGIZCGE ACGmCCTIIGA:’TG GCLTGI_A—TCA_

T

b4 T
iE\GGgC GAAARGATIAGTIT GGJ\J\;.F{GC CAGCTAAACGTCARAGCAG

S EC K
mrmgcscrn TCG TRCWTCGI GAAAGCATCGCARCEGGAGRACGCGTEGGL GTAGG
GCAGIGA"'GGCM"‘G "'AC TCTCSCAGTCAGGLC GE"‘G&AI ZTGIGCIGATGAAGATIGA
AGGAGR(‘CGCCG.RC TCC a.g ICICGGCRCCT AG‘J:YCLAGMCGCCG ITTGTAARCIGIGCCGE

3 = B a =2 GG_RTGEGGGACmT*GCrGGACTM
A—G TTT L(:L.G TGIT -.A;. CAA"GMCCGACAGC GCTGCICITIGCITATGGCATGGACARAAR

l
U
b

:3

H

Hal
1

Y ¥ D I. e G = D x
_cnemsgas‘.}a—rcms'rcm E CGJ\CmCGg_GELCRCZLTTCCTTGG ER )
GAGARAGACT TCGI\_MIACR IIGGICARACT ICCTITGCICAGGAATICAAGAGRGACCARMG
=] E D E D o L v n E L A E
gﬂG_TG%CAT“:ACM%AG%CCEGA-GG}:LM_GCAGCG_'.E GAAGGARGCTGECC G
CGMICGMIIGICAIC_

gTA;GCmCCGAC\A_CMIC;"'CLT"AC&ICACCRIGG
AI ':'C.RT C.AGGICC CmGA—G'EGAA—'CT CAAGTTGACARGG"‘CAGRGI: ".'GAGAG—CCT"‘G
=3 G 4 =3 H h L k9 = E E I

TTGMG&TC TGA$CWMCGA__ TC&CCATGCCJ\GMGGC TCTTT CCG&TGC TGAGE

M

g_Gﬁkngs*ccsacnﬁrGmsaarv-rﬂ-rw‘?nﬁ??mvr-.rnn-ra.;».nr:s.a.*rrrr-r-anss
Tvﬁl‘ = a'r;ucne ITGCAGGACATAT TTGGCCGACILGCCGILGWG‘GC GGEIGARTCCGGACG
MGSGGIGGCCGT AGCAGCCGIGCAGGGCT AGTTCTGGCCGGIGACGICAC TGACG
‘%IICIELIC;ZGC I CEACGI CACGCLCTCIGTILGCICEETATZCCARRACGCIGEEAGECGE, LGJ. ICThA
%C GGC"‘AA"‘A"‘CGCGmCACCACCA‘.L‘ACCCAC"‘MGMGAGCCKGG"GII"‘ CGACARG

S R 5] = T £ P iy [53 ® S g W E =1
CGGCCG&CGGCCAGACGCAGGIGGAGAT CRAAGGIGCACCTAGGGCGAGCGAGAGALIGGCCTA

GC GACARCAAGAIGC ICGEGCCAG T ICAGTICIGATICGECAT ICCGCOGEGLGCCGCGUEECTo
IGCCCCAGRTCGAGG T C&CC T ‘ECGACA‘ECGACG{‘CAACGGCA‘CGIGCACGIG_CAGCGA
SGGACL ACCECRG CGSCA&GG%ACAGC%GAT T ‘rTA_CCéG'FCATC GCGETGETCTGAGTA
MGATG. A A AT CGAGCARCATGGLGAARCARTGC TGS AWGEGC T T ICGC TCAACAGGACARRMCTCA
g iGG_ ACGCA;:GAAGC ICIGRAACCAGGCCG. kA.GGCAI akaCGACACCA%AICAA
AGAIGGAGGAGTACAAGGAGCAGTIGCCCARAG h.C GAGT GCGATMGT—GAGI\GMCAGC
IGTIéIIC. A AGIGAAGACCCIAGLIGCIGATAAGS. LAGGAGCAGAT CCAGILRG&RGT Tkglﬁ
AGAC’.L‘G "'CGG“'CMC“‘C CRAACAAGCGITCACT G mc—'c‘:rcam"' GGCC ".‘ACMGA
TGGE T GC LGMC& _GMJ. = STAGCGG“GCA;IAGCRGCJ\GCG%CCMCMCCRGE&RG

GC GMGmmmG%AA%GAﬁG%GTAGAGTGAC"'GA""GCCA"‘ TITCTTTGCG

QR

TG

SCT
2GR
(=3

HRHOHND

CEE
ARAGARRARTT SC
ITTATTTG G

ARIAT AR

HUAMABASE 37 2R P 11 70 FIFHE 51 5 B RIZE /Y208 ATP ~ GTP 254 i 15 WKLy 2R 2 WA H A5 5 851 (AATAAA) .
1 X%E LsHsc70(A) #1 LsHsp70(B) EEMEEF I NEBHEEREFT
Fig.1 Nucleotide and deduced amino acid sequences of LsHsc70 (A) and LsHsp70 (B) genes from Laodelphax striatellus



sk S K RE 2 PP FE R Hsp70 75

[ oA 1261

\\m} "‘
v" “‘,,

A LI AZE Homo sapiens HspT0 ( #E2%€0) MM, FH Phyre2 T K
K\ Hsc70 RYZE R A1 (286 €5 ; B LU A2 Homo sapiens Hsp70
(MRS E) RN, T Phyre2 TN JK KB Hsp70 1) 45 R 1 B ( 4

@)

B2 7x%E Hsc70 (A) #1 Hsp70 (B) BILEHITN

Fig.2 Structure of Hsc70 (A) and Hsp70 (B) from L. striatel-

lus

AR XF 21 Fl R HUAY Hse70 1 Hsp70 ZFEFR 51

/?%i‘ FEXT, 2T MegS. 0 SR HI GR35 40 1) &
Gtk B W R WK KB Hse70 5 V§ 48 & 5
Frankliniella occidentalis Hsc70 ( AGI36553) Bl 3¢
R—3HK RE Hsp70 SRR & Tribolium cast-

0.05 61

aneum Hsc70 (XP_975386) H h—3% ., Fifa ik
H EH Hsc70 F1 Hsp70 #OREAE—&, [FIAT, #i%
FET 70 P R G0 & B WAL RN T ik 64 4
R RGEXLR(E3),
24 AEAEEHERX
LsHsp70 WRx 3L

LsHsc70 F LsHsp70 TEANTR & B B B 1) K &
NAES P NEEE Sy 5= . Bﬁ%fﬂﬁﬁkﬁ“ﬁ;ﬁf&ﬁ
(I3 IN , LsHsc70 Y335 5 15 Wi 22 | 78 1 ) AL s 3k
Bl KRR, I 2 % v TSR (Fg = 7.509, P <
0.001), 1 ##7 BAK N LsHsp70 F& R 335 8 e
BT H ARSI (F, ,=3.377,P=0.028), fH
&, LsHsp70 BEPR 335 78 MEME R 2 18] TC Bk 2 25 5%
(El4),

¢ KB A LsHsc70 #n

2.5 AEEREMETRK KA 4 87 BER LsHsc70
F0 LsHsp70 HIRIA
IR AR IR AR AT LA S K KEUAR N LsHse70 F

LsHsp70 BYZIK  fBJE AR XX 2 M BGEE A 1915

Trichoplusia ni Hsc 70 #y 8L iHsc 70(ABH09734)
Drosophila melanogaster Hsc 70 8 i Hsc 70

Laodelphax striatellus Hsc 70 7K ¥ EHsc 70

Frankliniella occidentalis Hsc 70 Fi1£%] B Hsc 70(AGI36553)
Aedes aegypti Hsc 70 12 KA Il Hsc 70(ABF18258)

Diamesa cinerella Hsc 70 #E15Hsc 70(AGQ45969)

sql | 73 Habrobracon nebetor Hsc 70 Z MR Hil%Hsc 70(AFM45298)
Leptinotarsa decemlineata Hsp 70 %% 2 H diHsp 70
Panonychus citri Hsp 70 £ 4= JiliHsp 70(ADM83425)
1001l Cervus elaphus Hsp 70 & JEEHsp 70(ACT46911)

100

Panagrellus redivivus Hsp 70 205 52 154k HiHsp 70(AAN15207)
67 __:Haemaphysalls longicornis Hsp 70 £ ff I 4% Hsp 70(ACA84007)
Tetranychus cinnabarinus Hsp 70 A0 - Hsp 70
{ Brachionus ibericus Hsc 70 & E 4t H1Hsc 70(ADR79282)
Neospora caninum Liverpool Hsp 70 ¥ #1F HHsp 70(XP_003885152)
Hordeum vuigare Hsp 70 XZHsp 70(AAA62325)
{ Theobroma cacao Hsp 70 7] ] Fi{Hsp 70(XP_007040596)
Laodelphax striatellus Hsp 70 X ¥ E\Hsp 70

100 Tribolium castaneum Hsc 70 7740 4% 5 Hsc 70
Epicauta chinensis Hsc 70 425 55

Zootermopsis nevadensis Hsc 70 P35 F I Hsc 70(KDR08641)
Pediculus humanus corporis Hsc 70 & Hsc 70(XP_002428084)
Microplitis demolitor Hsc 70 fll74 #{#4Hsc 70(XP_008560903)
Harpegnathos saltator Hsc 70 1 £ Bk Hsc 70(EFN87680)

#Hsc 70(AHK26790)

g— Megachile rotundata Hsc 70 & 1 1] 1% Hsc 70(XP_003702705)
00 Bombus impatiens Hsc 70 A&#§Hsc 70(XP_003492512)
Bombus terrestris Hsc 70 f&i§Hsc 70(XP_003393349)

By ERECFE R A SISME (1 000 REE ) (LBR>50 FIE) .

B3 F4REEMERN R KE Hsc70 #1 Hsp70 5 E 1 BB B Hsc70 1 Hsp70 B9 R & HELHT
Fig.3 Neighbour-joining phylogenetic tree of the Hsc70 and Hsp70 proteins from L. striatellus and other insects
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