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B EAREEQUSPY S EEETAAEIALRNEMEIE R EEYEGEHTEEEEAHI
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FHARKEMMEI TR RTRMERE . A REESY IRy, B LT3 RE L A R 5 0 F % 33
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BANRFHARE, FHENAENRERRENERFAETTRENEE. UM KGR HSPs ERFa WP MER
LR SRS %

KR R PR TR A R BIRHE

FE S HES:Q958.3 XEIRERS:A

#AK 75 5 (heat shock proteins, HSPs) 24 )32 B3R 55 4 58 | fb 2% | A= W S5 300 38k B R A T 38 R B T
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ZLRR FEHT R LU R s HSPs BIfEFABLEI LA KA T HSPs S A28 36 97 98 i R 2258 17 H 500% O BF
RiEfS%.

1 hsps BEERBARRERINEE

1.1 shsps(small hsp genes ) EH

Ny FBHBARTEE B (sHSPs) 2% i 75 5 B 19 0 R 4L B, 5 4% 40 7 B 32 0 JRRT B, BB S50 e 2
AFBEAFFZLATERTIHENERZE A S HMARKRE QL FERGEZHTERNITE; B4
FEARMNTE, HSEAHETBHIRTENHXER A REIER X, sHSPs 45#) 1 8 5k 5 B A — 1
RFH o— R OB R JVEFR R B, sHSPs 5 M E B4k, 1 B Leroux™* B i B ix b 2 B f& X}
F sHSPs 5RITBEAMNL G R LTF K. Norris®  FE B 57 18 59 PR 78 2 BB & PR, sHSPs 38 3 2 75 il #4
WRE LS REREA TR RE. WA DY T4 D0 R M shsp BRBFIFR K, YR T 485
ATE S I

EAA=ZMAIB B (Dugesia japonica) PRI shsp HF B FAEEAF AT 2. B sHSPs R — s
AR R F K A B K Rk R R P & R DY (H Djshsp 35 BOA TEIR P XM 2 R G 4%
SURBED. RIEEREFERS 4 shsp HRFER, BAREEELS HESNEERS A o Hk
1 (aerystallind) 0 B T /A FRAKRRTEOBRIE, (HEEAAT)GEE AR5 2. 4 H$ i IR B (Schmidtea
mediterranea ) W , i UM th KB shsp FH A RIIRIE RS, (H B HT shsps 2 H7E IR B g9 B AR 68 ¥
F L.

1.2 hspios BE

HSP40s %ﬁ’iaﬁﬁafﬂﬁ 5 AR L B B RS, EE A &R RAAE KRB # (Escherichia coli) ff
KRB H A% 4 Dnal, JG RAE B AEY R BILE B IFfr 4 9 HSP40. R ¥ 5] 4387 & B HSP40s REH
ANRSFEG] B ESHEAR/ANEREME FRESWBCGERERT SEEIFID AT H C K,
Hep&F 70 MEIERY ] 45H382 HSP40s KIEM IR E YEF 5. HSP40s FHE B T A [6] A9 26 15 3% A1 7 40 iy
EMTEAEARGIR, ELEF ARG TS SMBAE Y5, N &4 T R4 5 0~ 3 /E . HSP40s 1R
HSP70s %8 B 7 F A1 HSP70s — 25 i T & F 4 M 25, E AL 8 B HSP70s £ 5 DNA %% 53 R o (& & 1l
HEBABEESZ ARFE ARNE A THESHSOR P M HSPI0s ~-ERTEASH . RER
fif Bt

TG/ R (S, mediterranea) R hspd0 BERBEMA S HETHM B T TR hsp &
T, H IR R hspd0 BEH G 345 N ERER L EHER/ENERE TEWRMN N a8/ ] 40
B, ] M HSP70 454 57 WAE7E 2 B HSP40s #1 HSP70s #8 B 4E JA. HSP40 i 1t i) #% HSP70
ATP BgiFt, 5 HSP70 Hh R/ R AP T RED. BEAh, 3R 3R Aspd0 N E TR M AP X EREE
ﬁ;}gﬁ[sej_

1.3 hsp60s HEHE

HSP60s £ Z @ TR, (8 0 77 76 F FA% 40 09 48 M B . 8 b — Fh 18 2 B, HSP60s JE /i %
Wy, BEGSAR BT & I B R A IERR 3 &Y. AN, BE SR R W HSP60s B A G5 95 T 88, fB 10 5 % Bk M 40 i
P 1 4 2% v 5 5 4 M b T R BOIR AT HSP6Os A F 40 MR 3 A A AR R RE B e B 9 R 4
FEHITERS. B, B Z I hsp60 FF 7E T 40 M0 40 i o _EiRRIRD .

FE B 2% = A 15 HURN ML P IR B T 4B T 2 R B hsp60 H: B 455 59 HSP60! ~**. Djhsp60 EE7E H
A= T RS Rk TEF AR ZF A E I ER K. RNA THREB KT, Djhsp60 K Xt T+ 40 g i 4
BMEEELENS . RS A W R R hsp60 B FVEF A, 540« 75 £ 65 R 0 0 BG4k
ARG /PR EA N REPFEAEWE D hsp60 HBEH TRIE, THRLRRAMRMNE XELR
KA A REE B A RS HSP60s FE A3 B i BRI BE M AN TE 2 (B R X BB 5 45 R & /R HSP60s 1]
BREFEAYBRPEEEEN/EM.



%28 BEF E ARAEG(HSPORAARALER R PO EEE 121

1.4 hsp70s BEEH

HSP70s Kk R— N B H R Rk, & HSPs RIEH B R &L M — RN EE B, 725 6 B 40 B3R AL K A&
BEAGTRAARMIIEE. KEBEEERS 54 35 400 9 2552 105 & fn 40 B4R 3207, 3 4 36 58 Wa 0 g
FRIGIT P REEREEAYY. Hsp70s HEARKAKVEA Y AXRGEHFEER. FFMNEUEBREENA
B EMER . B4, HSP70s B35 AR B3 BURFEZEFHES , MANEZTE , meE
BREBMERZF MBS, B L, HSP70 {3 X K34 0 2 P4 B4 B BT S BUE M EE S K.

AR R, AR R PR 4 M rspTo BB R ER R, 4 5 & Djhsp70. Djmot™* ™ |
Djhsp70D;GRP78V LA Kz Pyhsp70¥ Djhsp70. £ H A = F iR dL 9h , DiHSP70 KA1t 40 M 4 A5 T 1% 3k 1 0 41
4 B BT AL 23S EE R BN Dihsp70 JEH 7 4370 TR HUMAR Y 3 78 75 4 A B0 25 2530 07 b i e ikt
WAk, Dihsp70 ZERTERERA DIE G WURMEFR/OBRBE P REKFEE LA, B, WAl LES
AEBHERRN NS FHEY . GRPTS B THRARRTEN 70 X . MERAANE . ELB UK
HERREBIET Dijgrp78 AW RZE LIRS, HIIANR  Djgrp78 2 HTE 14 B A4 BLAEHL I #4 PR &
HEMIEM. Dimor 2 H 48— M4 HSP70 R 5L, 7 T 40 il o K3k, T Djmor B H J5 IR B
RegEAEM . ZHWHRPH Pyhsp70 HEEKBINR AL RGURETRERBEWNIES PyhspT0 3
KB b TR A R BRI Pyhsp70 FEFE R RIKR, XM B R = MR Dihsp70 R, JFA 2384 R
2B Pyhsp70 FE P 3 BEAE A TR M 3K 30 A0 A0 8 IX 88 DA S P26 1R U AR ZE B AL 383K, #E M Pyhsp70 AT BEIY
SRIA MR AE AT Z W, S SR R E A SR P TR AT S SR A S, B2 hspT0s E A
REBAWER R BRI RRETES S5,

1.5 hsp90s HEA , )

HSP90s ¥ EFETHREY .2 5EERINESHEM AEFES %G A0SR GRS 4 5o
RS P EAREH ML AT . Shi IR ER, HSP £/ RAF AR R k& LA,
Li 0 45 HSPOO fe it i X # . S 5 A S B E i .

FEHAR=MAREA R ERE SR hspo0 RN REAMEA THM RS, RA AR ER,
H& 5 AR . Dispo0 HEEH A= AR AFEAERHELE LS AN Dihsp90 W 518 R4
LR 518 5 TG BRI TE 4 1A 5%, BRI RE 0 T EaE — P IR ABF .

2 NGEERE

BB, R H TREANTFERRETHAMERAENYREFA T AR RO AR EERS,E5
RN TAEE R 2R, AR, 18 K 2 3l Yy i i BU%h &% Fp 2R S 28 40 B B 2816 B & IR AR Y R T5
G 55 Lo B RURR TE S AL R 1 R P LB R S8 A0 R TR R T PR T 2R 1 7R ARy 40 LR 4 S By 4 O T
ERBIER. 750 HSPs RIEBAEAEYKCNES 5T SR REE IS 30, BRI T AW 22 85T 8 2%
RZ— Hl ERBEFHRAAREEAMXERNNIREAEER L. AR BNEREPC RALHHMK
SR AR BRI E T TSP B — S RER R DERRTE SO PR EERR
TR AR B2 5 20 38 ML A B BPR S 2R A R 0 2 RE R AL R AT 4 R0 R 7 1R R B B A B WA R P DD B
DR B PR TTEAE S Y RE IR TR RF A, AN RERERTREFIYFE.

BN T HE— B T AR A P A SRR BERE T R SRS LR L HISPs 78 W8 oL F AL 053 5 A2 o i 4 A
DA 530 s A A A K R AT IR it HSPs #E 47 3 21  E WA MBI, LU A K0 & o
L HJE AR LA B EB AT HE RO BIG T AL S 2%, 0 NS BOR 1936T SR BB B B A5 35,
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Advances on HSPs Gene Family in Planarians

CHENG Fangfang, DONG Zimei, CHEN Jing, ZHAN Huina, CHEN Guangwen

(College of Life Science, Henan Normal University, Xinxiang 453007, China)

Abstract: Heat shock proteins (HSPs) are ubiquitously found in all domains of life from bacteria to humans and play an
important role in life, e. g. as a molecular chaperone involved in cell proliferation, differentiation and immune response, etc. ;
Moreover, the levels of HSPs expression may be used as a parameter of environment pollution or the therapeutic effect of ma-
lignant cancers and prognosis. Planarians possess extraordinary regenerative capacity and play an important role in studying the
systematic evolution of animals, which make them one of the model animals for the investigation of regeneration and develop-
ment. This paper review some major achievements and latest developments of HSPs in planarians to aim revealing the mecha-

nisms of HSPs in stress responses and regeneration of planarians.

Keywords: planarians; HSPs; Gene; research advances



