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Research progresses in the heat shock proteins of Chilo suppressalis
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Abstract The rice stem borer, Chilo suppressalis (Walker) , is one of most important rice pests. In recent years,
C. suppressalis have caused more and more damages. Heat shock proteins belong to stress proteins, which play
very important roles in the development, differentiation, gene transcription of cells. In this review, the progres-
ses in the heat shock proteins of C. suppressalis were summarized. To date, 11 heat shock proteins have been iden-
tified from C. suppressalis, belonging to heat shock protein 90, heat shock protein 70, heat shock protein 60, and
small heat shock protein family. They played different roles in the development of C. suppressalis. Moreover,
heat shock proteins (Cshsp90, Cshsp70 and Cshsp60) are also closely related to the diapause of C. suppressalis. In
general, the responses of heat shock proteins to temperature can be divided into three types: response to both heat
and cold stress, response to cold stress only and no response to temperature. Last, the problems in the study of
heat shock proteins of C. suppressalis were analyzed, and the prospects for the future study was exhibited.
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Table 1 The identified heat shock proteins in Chilo suppressalis and their basic characteristics
B 4 sy Fik/kDa  GenBank %55 SRR /bp FIEFHE
Gene name Molecular mass  Accession number ~ Gene length Family characteristics
Cshspl9. 8 19. 8 JX491641 780 a AEAR PR G A4 358,
Cshsp21. 4 21. 4 JX491642 1411 a AR AR G5 A 35k
Cshsp21. 5 21.5 KC710018 891 ar fi R AR EE A4 J5k
Cshsp21. Ta 21.7 JX491640 1277 a AR PR A4 358,
Cshsp21. 7b 21.7 KC710019 958 o p IR AR 2
Cshsp22. 9b 22.9 KY701308 872 o iR IR ZE A 35,
Cshsp24. 3 24.3 KY701309 821 a ARG HE 355
Cstep-1 59. 4 MF471349 2 144 RSAYGPNGMNKMI #1 QDAEVGDGT 4k 741
Cshsp60 61.0 GQ265913 2 142 C i) (GGM), X
Cshsp70 71.2 GU726137 2102 IDLGTTYS, IFDLGGG TFDVSIL #1 IVLVGGSTR IPKVQK 431iE JF 51
Cshs p90 82, 5 AB206477 9 439 NKEIFLRVISNASDALDKIRY, LGTIAKSGTK, IGQFGVGFY

SCYLVADR. IKLYVRRVPI il GVVDSEDLPLNISREM $#iE 7571




« 58 . FR(BWBEPIAHSSAEER —2 T B 2018

Cshsp60
Gmhsp60
Cstep-1

Cshsp70
Pxhsp70
Cshsp90
Hahsp90
Cshsp21.4
Cshsp21.7a
Cshsp21.7b
Cshsp21.5
Cshsp24.3
Cshsp19.8
Bmhsp19.9
Cshsp22.9b
F4r % BRI B 51E(1 000RES). Gmhsp60, Z4/ £t B hsp60
(KT003962); Pxhsp70, /N3EiR hsp70 (IN676213); Hahsp90, #4% B hsp90
(HM593517); Bmhsp19.9, & (NM_001043519.1)

Numbers at the nodes are the bootstrap values obtained from 1 000 replicates.
Gmbhsp60, Grapholita molesta hsp60 (KT003962); Pxhsp70, Plutella xylostella
hsp70 (IN676213); Hahsp90, Helicoverpa armigera hsp90 (HM593517);
Bmhsp19.9, Bombyx mori (NM_001043519.1)
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Fig. 1 Neighbour-joining phylogenetic tree of different heat

shock proteins of Chilo suppressalis
2 AHEATE_MUEARAFEHRHATIER

IR ZARIE 2 58 R AR E L, 43 g O 4 H L
AL 4 MBS AR RS, 78 A [F Y
HERBEEBEL Cshsp90 FRIKKFIBA W& 2E 57
1M Cshsp70 TN R T B B JREHAN
PO [A] b P B 2 AN W] Y R G . (H2
Cshsp90, Cshsp60, Cshspl9. 8, Cshsp21. 4, Cshsp21. 5
N Cshsp21. 7b 75 W HL ) e 3k 7K P 5 » Cshsp70 F
Cshsp21. Ta A5 1 W% 4y 132 38 7K F 3k 2 & .
hsp90,hsp70 Fil hsp60 FEMEPE R FRIA T & T
HEVEAS R TGI8 I 3 1 i 2 R T 1 Cshspl9. 8.
Cshsp21.4,Cshsp2l. 5,Cshsp2]1. 7a F Cshsp21. 7b
{18 38 7K ST 7 A P O P = I A A 22 R
ARV R Rk i R b GE B RS
TRV 52 BN R AR TR T T B ) B R R AR
BB BS B 0 i PO AR RO Y ]
i 7 L R R R AR N 2 R BTG P A A
111 J 2% % R F Foxo Fll INK 5582155 M R
IR R BUE R A K,

3 RHEAE_MNMIENRFEREPER

KR AR SRk A R L DG IR E R
SIS IN . 3 1 Al HUR 32 BRSO A 9 19
SRS B RBLL 4~T W4l Huli AT Y KA
AR P L D AT IR 9 A 0 R
fBRAGmEE Y 1 H RS 2 A W) (8] fe s 0 R R

JEJE 11 Ay, Al LR B RS KB 5 DM HZ A
TEH AR5 EF IR 3 A A I HARBEE H (Csh-
5990, Cshsp70 F1 Cshsp60) 13 35 MK FF AL = (1)
WEAAEHNBRT . G, KR A A &)
BRI hsp90, hsp70 il hsp60 HREE 2011 4£ 1 H
AR IF Hax 3 AR 1R TR
2011 4F 1 AR UG #F2 PR . i, AW
Tl 28 B AR B AR A [R] ) B KRS AL B B
RN R R B ESRT PUEE AT
ABAE —ALIEHT B R R BRI B O A5 T
SR AVE R DT ORAIE & B 5, X 2e 8
RERE DRAIE AR — PR T .

4 ZILEEPLE B X IR B TN A

PERE » BB R FE PRI R A —
B R T SE M 5 B RO R AR o oy = Fh 2
B S FE R S ey TS T FE A kST
W B S Hm e B R . WFIT 3 B A T R 1Y
IR AR AT AT 52 — 21 C BRI, Hiz M i X
IKAE AL AT FERE S 7E 1 H 3 Bk, LU — B iR
C TR A2 8 e TR U T U0 4 I A M A B Y T
FENEA J& 58 4 MO T B, B A e b Sr T
B/, ULAh, HRKARE AR gt 42°C L8 h 4k
HRIG ABSRA 7520 MIAEIE 2R s AL IR &)y i i b B
2 ity LTy (G IREFPHE 50 0 MATET IR ED & 45. 4C;
KRR A I e St R PR R TR AL B2 Wiy LT 43
SR 43, 8'CHI 43, 6 CH AR WA 1 =5 A 38 P T
e ST AR N PG E B R IB WA & U)K
%, HARBBIEE K : Cshsp90 7] LIBEAKIRIE S
{H . Cshsp70 F1 Cshspl9. 8 A~ BE % B % 1 i
S AT 11 b A A R R 17 i)
IR T FR GE 0 43 BT 5 28 B A AN ] A 288 g AR
VAR 1 I RN AR R, Hed Cshspl9. 8, Csh-
sp21. 7b,Cshsp22. 9b,Cshsp24. 3,Cshsp90 ¥ ik ik
FOA A R o EGT g VG T 1 g O B R — B, Csh-
sp19. 8, Cshsp21. 7b Fl Cshsp24. 3 Xof 12 TG AR 5 14
IO » T ARG il (AT SR BE PR Wi 17 5 Cshisp22. 96 X 1y
T A R A R A W T X A TR L AT A 5 A M Y 5
Cshsp21. 5 ORI A H 45 5 0 0 o 1% e YA
W), Cshsp2l. 4,Cshsp2l. Ta,Cstcp-1,Cshsp60,Csh-
spT70 XF EARIRAR B A W N . B2 7EiX 11 Fpifii R
1A 20k e o B 200 A Xk B G
HE I R S5 A RAE 3 BT 2 I — LA I I A
UL 1 R Xy A i o, 8 i [0 AN SR 8] G Cos-



44 55 5 1)

i Y 2 45 < KR — AR SRR i IE S e

0590

sp2l 4 HA NG T X AR AN, 5 R 5
AR, A A I 0 A Rk B2 I AR R L
B L F RS E R A S 2 SRR

®2 ARZTEHHE B XHERE RN
Table 2 The responses of different heat shock proteins of

Chilo suppressalis to temperature
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