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(1. FEUKPRZERIR R BRI, T74& 7740 510380; 2. AR R K SR 26, (LER &% 271018; 3. Ril

B0, R &% 271000)

R £ RT-PCR 75 347 14 5230 5161 . Xiphophorus helleri) #5% RR-B (1] HSP70 ZX B 1MEE 4 17 cDNA A B, FH3 2L
Ti/% B PMD18-T Zf-IF, ST 45 R 5 GenBank = HUIZF W8T 5 AE S R E M T A HHT FIVRE L. W)
RT-PCR & 8 7 R AN HE A R ESI R A AL T HIRE . BT R ERE T 9l B AR HSPT0 IR A-FRK A 1)
¢DNA B, B 75344 HSPT0 K IR MR IE 8 2 B AR VR R B A e AT AL B R g A R E B R R E#
(Oryzias latipes) %5125 HSPT0 Wi% B ER 55 F1 K 4mAd (S B MG 15 51 FIVR E Eh e, R B2 5 3| RIVE PR 88 =, R IR — 0 A
RS 5h 85% ~89% FlI 82% ~99% : FARRITFIFIVRIE &, M —FI R R — 53518 97% ~99% F193% ~99% . —MH&
KT TR RTE S R AT HE BT BN OB RO 3R IR (B RIS RE RN R — e S R A R PR OE, IR 7 AT
FiE B BRI R ZER IR, JF AT BEE S S USRI T R 5E A . [ P BEK = 714,2006,13(6):929 - 935 ]

=417 HSP70 s BN ik, I Bt b, R IA
i E535:0959. 475 XRRFRIRAD: A

PR R CHSPs ) A2 A2 1 P -5 3030 A 52 1Y)
—RToEENEA, A MR BT A m
FEORSF IR R A, W ERELIR I B 5 e
EETER. BRERE TN, U2 08050 & R
B E  ES BB 7 RS . DNA $if5. 5 ki
3 ) HRAT LS BN M R SR T R T
MR EARS KD . HSPs BRETHEAZ —,
WK i HSP70 5 A1) HSP70 5 50 % 1) [R5
P, R SREF 9T % B, HSPT0 AN 2 43 TAE18, 1
HRERMBET, AN BZ AR FESRE 6
R

1 2 #4 ( Xiphophorus helleri) J& 1£ 8%} . 61 B2 4
JB, RGN 2 AR N b2, (8
TSR =N MRS, 5 0 EH e S 68,
AR R T (8] P 3RAS R AN, T & S R sh M B 5o
G BLAE . K= BB T B IR T K =
B id -1 JLAE A 91 & £ /K 2B SE R sh i 1E A 5% e LAY
I8 B 5 M ARFERIES R 3 E &, £+ RR-B
RO ARARL ) B e« I A8 SR 7 [ 05 I o A 7 A
o, AR E B 26 0,81 T A E KR F K M g
TSR E, AR IR 348 5 A 540, o1&

Y5 H #1:2006 -01 - 16; 51T H#A:2006 - 04 - 07.
REEWMAB: HFEAHAPR L% £ 5 (2004BIB1J029 ).

N EHS:1005 - 8737 - (2006 )06 - 0929 - 07

i A R E Y SRS Zh ), S T RN
TR R IR R A . TR, 215 H
FK A SE 0 s Y 81 e fh1, A K PRI TS S M T K rh 4L
T EYIR R R - LUK PR 55 2 AT
AT R EE A E . (B, GXRE1R G AR
SN R A ROBEST, Al AR ARIE

AT LASI R 1 RR-B A by HEAL 5240 54 0 B
TR G, vi B S £ B P4 HSP70 ZXJR B 53 cDNA
(RYER 23 751, ELAE 4 W00 T i 57 7E 1) 2 8 411 200
w3k T AT L TR A OB T, B O I JB S U A
TR — LT B He i o

1 #MR57E%

1.1 &|Ef& 5 RNA £

Sl RR-B &, KK 5~7 cm, A iz 2.0 ~
4.0 g, A E K 7= RS 5 B 2R VLK = IS B B
B REARPTAUE, Wi 53R IA HSPT0 AW
L5402 T 2 AN B A A S R
BoffisE 36 CABAENIFRNIBERE . HUEFIE B 1 &1
RA(ERELA 3 o ELBRENE T2 K5 OKELA
25 C,SERS) B HIMA 36 C.1.5 h 47N
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AR EAE IR T (25 CHME 6 ho HUHSIEf,
0. 1% W)= sh R A E 28, 15 F 75% 0 RS i Bk 5k
B o ) O ek O i1 R I VA T 22 e s
RNA (320 . & RNA $2HUCR A S RNA $2 BURF]
% (Promega A H] ). F24ff¥) RNA, il i 355 55 B ik
BTSSR JE . I F - 70 CukEE, & .

1.2 5[#i&it5 RT-PCR 747

M4E T & % 1 M) HSP70 ¢DNA 5515 % 3
Wk, Bt R — (R FF 514, LESI 4 (P1): 57 TCA
CAG TT(A,C)C CAG CCT AT(C)T TCA 3, Tt
F141(P2):5" GAC(G)GTGCA)TAGCA)AAGTCGAT
(C)G(T)CCC 3", IR %z #7 H 4. ( Xiphopho-
rus maculalus ) ( GenBank v+ fif 5 : AB062115. 1) % il

(5 51, BG4 (P3): 5" CCTGGGCACTAC-
CTACTCTT 3’ , Fi#i#5|41(P4):5" ATGGTGGTGTTC-
CTCTTGAT 3’ .

RT-PCR N 4% iR 7] & ( Takara 2> 7] ) 5 B3
(A S BRIEAT, 15 48 LUE RNA A BEAR 46 AMV
FEHEEF T & K cDNA 25— 455, SRIGEL 5 pL &
BB AT — % PCR &1, IO A AR 514, 1.5 U
Taq B35 pL 5 x PCR Buffer #| /& 25 pL ) & W 4%
%. HSP70 f 51— /) PCR 718 I ¥ 4% 1:: 94 C 7
BV 4 min; SRS AT 35 AMEER RN, HAR TR A&
£75:94 C A1 30 5,50.4 °C 30 5,72 C ZEAH 35 s;
EAREE WG 72 C FF4E/H 8 min. Ji 7 — PCR ¥ 1%
SN :94 CTAE 1 4 min; 285 HET 35 MEHR
N, HE FEARIA A .94 C 25 30 5,48.3 C 30 s,
72 CHEAH 2 min; fEFAE5 )5 72 C AL 18 8 min.
B 5 wL PCR F=41, 1. 5% T A # 5% J FEL 9k 48 PCR
TR,

1.3 PCR =¥ =S F

% i Agarose Gel DNA purification Kit Ver. 2. 0 /i
A ERI AL PCR F=4), 1. 5% 3 N5 B e 5 HL Ik
Foriy [l =4y 3 i, A3 PR 6 6 v [m[ W PCR 9773
FEY), EHEE] PMD18-T #ifk I, #4k DHS o K HT B
B ASNPE, ¥ A Amp/X-gal/TPTG/LB “FAR, FEEL A
REVEIHTE 7%, AT PCR %, EM 2 A E
W, REFEY A FHAT 5 5E, A DNA 48
#{f VECTOR NTI 6.0 # NCBI b BLAST #& /% # 1T
JF5) 538,

1.4 #AMHx HSPT0 RiEm X R 76l R & A R4H
LR RIE I
IR RN S B (R EL 3 @ LR =

WE T2 RIGOKIBLA 25 C, SER ) BHBA
36 C 1.5 h @7 AN, SR EE =\ T (25 T
B 6 h. 2 EUR IR S B8R T AT B
JEADC LR A, B S RNA, 58 4820 5% 0 B A ) 52
RNA R, 3 J i LUK E SE RNA 28
B8 AN 41 405 RNA, ) F] RT-PCR iR # &
(Takara) & %5 — 5% cDNA. A B-actin & H7E & A
WIh B2 A 0 = B AR ST, T UK B-actin TEZH 2R
W PCR ¥ ME=WE NS Y. RO kKNSR
4 B-actin 1354 1751 ( DQOG0278 ) , P it T — X4 57
M5l : L 51 4: 5 TGAGCAGGAAATGGGAACT
3" T 514:5 GACAGGGAAGCCAGGATG 3’ . 1R
P e B8 7 51 6 HSPT0 7 1Y 0 3 IR % v 45 5 1
g1#: B b —: L3E514: 5° TCACAGTACCAGC-

CTATTTCA 3°’, T~ %% 31 #: 5’ GAGGTG-
TAGAAGTCGACGCCC 37 ; it i —: Eii5I#:5°

CCTGGGCACTACCTACTCTT 3’ , Fifi514:5" ATG-
GTGGTGTTCCTCTTGAT 3’ . h A% & ) cDNA (3
pLO AR, 1 £5 ) PCR 2% /1, SR H ™ 4 — 30 25
pL PCR & RifA %, 43 %t HSP70 B 57— R —F
B-actin HEATH M. WA RY I R4 R R 1.2
B-actin 1 [ N 414 :94 °C 722 M4 min; 28 J5 HEAT
35 MEFR R B, HAR TR A AF 4:94 T30 s,
50.4 °C 30 5,72 C 414 35 s; fEH S5 W5 72 C AL
i 8 min.

RILTERUG » N RN AR ZR R CE 8 pL PCR
FEW), [Rl— 1. 5% 35 IR B vt JRS AT R VK 2 285, 7E 48 A1
JTH T WE M. N A Glyko bandscan 4 #T & 4t
47 5 E B A HSPT0 K B-actin FH V4% 77 19 5 2K
E, HiHE 1 HSP70/B-actin HLAE .

2 #R

2.1 HSP70 Xi&M KRB FFI 54

200 J5 AR AR T R A% TR 7 51 5 0 B Y
B e 1. 2 Bros (B 5. DQ231461 1
DQ337172) , 5 H Ath i 41 €4 2% HSPT70 J3 51| [F] 5 4 H
B(R1.FRKD, LHEF M E 3. B4, Bl
MRl B S CRE N HH (Oryzias latipes ) 5 1
HSP70 (4% ¥ 82 > 51 A o4 5 (0 2 I 6 7 1 LL e
RILKZAT TR T 5 IR 2, B R — R — 4% 3k
85% ~89% H1 82% ~ 99% ; & 3 MR J7 5] [Fl Y5 1 8
i B — FRA Z 4 A 97% ~99% 1 93% ~
99% . 1 F & A T 73 Hr 4K F antheprot 7 #7 2 % 12
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#ol T3 305 % HSHEON S A HSPT0 SR A i B TR R I 1 R i 931

P8 R PR PR 31, IR AR 58 4 3G 1) HSP70 A%
A— % HSP70 17 1 4~% & )3 51 ( Signature se-
quence ) Fll HSP70 () 5€ 17 /7 3], £F A 7 — 6 51 2
AN 7 5 R HSPT0 (e A7 4. BRI 1 FIE 2
HHERRRK P IFDLGGGTFDVSIL, 2

K1 A& 2 HMKKDISDNKRAVRR AN
(K b 8% 4% 2 477 51 bipartite nuclear targeting
sequence) ™’ . HRAELL I HSP70 5 1% HT 5 A ) 5 10T
SR T HI A K [RIIR M LA, W25 1A B 3R A5 Y
BT & HSPT0 fYRF A, W fie 2 91 2 £ HSPT0 K HY

HIVLVGGSTRIPKIQK HAZLZFEH.,  Hik.

*1 GIE%S HSPI0 i A—ZHEBEMEERFT5HEMEMEAL HSP70 A LL3 48R
Tab.1 Comparison of nucleotide and amino acid sequences of HSP70 isoform 1 with other known fish

i 2 GenBank 11715 ZE AL % GenBank JE 5 HEMBALIE/%
Species Accession number Nucleotide identity Accession number ~ Amino acid identity

T 80ryzias latipes D13669. 1 85 D13669 99

¥ 8T Paralichthys olivaceus AF053059 89 AB010871 99

)14 Platichthys flesus AF187726 88 AF187726 99

YT #8 Oncorhynchus mykiss AB196460. 1 87 AB062281 98

9 94 Rhabdosargus sarba AY436786. 1 86 AY436787 98

Pt 5 Danio rerio NM131397 97

=2

G & HSP70 Bl I A HER MR SEF Y 5 b CHES & 4 HSPT0 AL 45 R

Tab.2 Comparison of nucleotide and amino acid sequences of HSP70 isoform 2 with other known fish

i GenBank 11715 ZE AL % GenBank JE 5 HEMBALIE/%

Species Accession number Nucleotide identity Accession number ~ Amino acid identity
1 H £ Xiphophorus maculatus AB062115. 1 29 BAB72169. 1 99

FA AL A Oligocottus maculosus DQO13308. 1 85

YT #8 Oncorhynchus mykiss AB196460. 1 83 BAD90026. 1 94
. . AA043731.1 94
#il Cyprinus carpio AY219845. 1 82 AAPS1388. 1 03
4 Paralichthys olivaceus AF053059 82 AAC33859. 1 93

1

61

121

181

TCACAGTACCAGCCTATTTCAATGACTCCCAGCGTCAGGCCACGAAGGATGCTGGCACCA
T v P A Y F ND S Q R Q A T K D A G T
TCTCTGGCCTCAATGTTTTGCGTATAATCAATGAACCGACTGCAGCTGCTATCGCCTATG
1 §$ G L N V LR 1 1 N E P T A A A1 A Y
GGCTGGACAAGAAAGTTGGGTCAGAG AGG AACGTGCTCATCTTTGATCTCGGTGGTGGCA
G L b K K VG S E R N V L I FDL G G G
CTTTTGATGTTTCCATCTTG ACCATCGAGGATGGGATCTTTGAAGTGAAATCCACTGCTG

T F D V § 1 L|T I E D G 1 F E V K S T A

241

301

361

421

Note : Primer sequence is indicated by grey shadow. Position of HSP70 motif and targeting sequence are shown in boxes.

GAGAT ACT CAT CTA GGT GGG GAAGACTTTGACAACCGCATGGTTAACCACTTCATTGCTG
G b T H L 6 G E D F D N R MV NH F I A
AGTTCAAACGCAAGTACAAGAAGGACATCAGCGACAACAAG AGGGCAGTCCGCCGTCTGC
E F K R K Y K KD I 8§ D N K R A VR R| L

GTACTGCTTGTGAGCGGGCA AAGCGCACCCTGTCTTCCAGCACCCAGGCCAGCATTGAG A
R T A C E R A K R T L §$ 8 S T Q A S I E
TCGACTCT CTGTATGAGGGCGTCGACTTCTAC ACCT C

T D S L Y E G V D F Y T

1 PR [SIE & HSPT0 1 R —#4r cDNA J7 51 R AR 1148 R & A BR 7 51
TE: R OB A 5149 FTER 2 HSPT0 RF1E M P I A0 2 A7 Fp 7).
Fig. 1 Partial HSP 70 isoform 1 ¢cDNA sequence and deduced amino acid sequence
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61

121

181

241

721

781

841

901

961

1021

1081

1141

1201

CCTGGGCACT ACCTACTCTT GTGTGGGAGTGTTTCAGCAC GGGAAAGTTG AGATCATTGC
L G T T Y S C V GV FQ H G K V E I 1 A
TAATGACCAG GGGAACAGGA CCACGCCCAGTTATGTGGCC TTTACTGACA CAGAGAGGCT
N DQ G N R T T P S YV A F T D T E R L
GATTGGAGAT GCAGCCAAGA ACCAGGTGGCCCTCAACCCC AACAACACCGTTTTTGATGC
]1 G D A A K N Q V A LN P N N T V F D A
AAAGCGGCTT ATTGGGCGTCGTTTTGACGATAGTATTGTCCAATCAGACATGAAACATTG
K R L 1 G RR FD D S$ 1 V Q S D MZK HW
GCCCTTCACCATCATCAACG ATAGCTCGAGGCCCAAAGTG AAAGTGGAGT ACAAAGGGGA
P F T I I N DS S R P K V K V E Y K G E
GACGAAGACCTTCTACCCAGAGGAGATCTCCTCCATGGTGCTGCTGAAGATGAAGGAGAT
T K T FY P T © I 8§ 8§ M V L L K MK & 1
TGCTGAGGCATACCTTGGCA AGACTATAACAAATGCCGTGGTGACTGTACCTGCCTACTT
A E A Y L G K T 1 T N A V V T VP A Y F
CAATGACTCTCAGCGTCAGGCCACCAAAGACGCTGGGACCATTTCTGGGCTCAATGTTCT
N D SQ R Q A T K D A G T I 8 G L N V L
GCGTATCATT AACGAGCCAA CGGCTGCTGCCATTGCTTACGGTTTGGACA AAAAGGTCGG
R I I N E P T A A A1 AY G L D K K V G
ATGCGAGAAA AACGTCCTCATCTTCGACCTGGGCGGCGGCACTTTCGACGTCTCCATCCT

¢c E K N V LI F D L G G G T F D VS I L

GACCATCGAGGACGGCATCTTTGAGGTGAAGTCCACGGCGGGCGACACCCACCTGGGCGG
T 1 E D G 1 F E VvV K S T A G D T II L G G

CGAGGACTTCGACAACCGCATGGTGAACCACTTCATCTCCGAGTTCAAGCGCAAGTACAA
E D F DN R M V N H F I S E F K R K Y

GAAGGACATCAGCGACAACA AGAGGGCGGTGCGTCGCCTGCGCACGGCCT GCGAGCGGGC

K D 1 S D N K R A V R R| L R T A C E R A

CAAGCGCACGCTGTCTTCCAGCACGCAGGCCAGCATCGAG ATCGACTCCCTGTACGAGGG
K R T L S s S T Q A S I E 1T D S L Y E G
CATCGACTTC TACACGTCCA TCACCAGGGC GCGCTTTGAG GAGCTGAACG CGGACCTATT
l b F Yy T S 1 T R A R F E E L N A D L F
CCGCGGAACGCTGGAGCCCGTGGAGAAGTCTCTCCGAGACGCCAAGATGGACAAGGCTCA
R G T L E P V E K S L R D A K M DK A Q
GATCCACGAG ATCGTTTTGGTGGGAGGCTCGACCCGCATCCCAAAGATCCAGAAGCTCCT
IHEIVLVGGSTRIPKIQK|LL

GCAGGACTTCTTTAACGGGA AGGAACTCAACAAGAGCATT AACCCTGACG AGGCGGTGGC

Q D F F N G K E L N K S I N P D E A V A
GTACGGTGCAGCTGTCCAGGCGGCCATCTT GTGCGGAGAC AAATCCGAGATTGTTCAGGA

Y G A A V Q A A I L C G D K S E I V Q D
CCTGCTGCTG TTGGACGTCA CGCCCTTGTC TCTGGGCATC GAGACGGCAG GCGGAGTCAT

L L L L D V T P L S L G 1 E T A G G V M

GACGGTGCTG ATCAAGAGGA ACACCACCAT

T Vv L I K R N T T

B2 sRESIREA HSPT0 &R —# 5> cDNA FEFI BAEN H M & AR 75
I KBR300 D7 AEE 2 B8 HSP 70 HR LM 7R 2 AL 71,

Fig.2 Partial HSP70 Isoform 2 ¢DNA sequence and deduced amino acid sequence

Note : Primer sequence is indicated by grey shadow. Position of HSP70 motif and targeting sequence are shown in boxes.

Bt 517t Danio rerio

YT Oncorhynchus mykiss
S Rhabdosargus sarba
F 8¢ Paralichthys olivaceus
JI| 8% Platichthys flesus
S\ Xiphophorus helleri

Eif Oryzias latipes ———— 8 Cyprinus carpio

TR MM Oligocotius maculosus
#rJ18 Xiphophorus maculatus 0.99
SN Xiphophorus helleri }

Y145 Oncorhynchus mykiss 0.86

0.84

0.81

0.88

A 8E Paralichthys olivaceus 0.84

B3 HSP70 hi 7 — 5 HAR 2 HSPT0 % R 514 HSP70 F 2 — 5 HoAh 2K HSPT0 HIZE LR
Fig. 3 Homology tree for HSP70 Isoform 1 Fig. 4 Homology tree for HSP70 Isoform 2
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#Fe M T3 303 % NN S B8 HSPT0 5 R N Y R B R e iR A s T 933

2.2 HAFHT HSPT0 RixF R REGIE BLHRA HLHAZIE, FEHRNBIF LT, B — R e 8 71
BIRIE MRk, B B-actin X {EH R ﬁO 3, 75
S HSPT0 PR AE AN R A AR EFEREAE VI O IR B A 3R ik s i i — 3 DRT 7 A R AU
JUE O R ATV )RR DL R KA I S By DR AVE R A R AR L, 5 Bactin AN A 1E
Ro IEFTEUL T, HSPT0 My i BRI AES Bt Bk 1.2 ~1.6.

E:FHE leer AL\HE Heart 'F B Kidney
ds s

.‘!Eu!
4 B
E| «If -

B-actin (381 bp)

HSP70/% & —
HSP70 Isoform 1

HSP70/% & —
HSP70 Isoform 2

18
- 16F
214
s 12f
4 1of
o8t
. 0.6

T

dé‘ 04F
02}

0 1 1 1 El 1 1 1 1 1

dg rg dp rp dx rx ds s

18
o L6F
214
8 12t
4 1ot
708k
= 0.6F
dg 041
02}

0 1 1 1 L 1 1 1 1 1 1 1

dg g dp rp dx rx ds s

5 HSP70 B¢ 7 — A% R —7E — B DU S8 7E S R AU U L O IE RIS U T RIS
F:dg - EEAFFMRE R g - ANBEEFEER: dp - EXERERES p- NEEERENERS & - E¥ AL
fhsrx - NEUS SO AERE s ds - IEF BB A s - NEUR & B IR R

Fig.5 Expression of the two HSP70 genes in different tissues under basal and heat shock conditions
Note : dg — liver sample of normal fish; rg — liver sample of heat-shocked fish; dp - spleen sample of normal fish; rp — spleen sam-
ple of heat-shocked fish; dx — heart sample of normal fish: rx — heart sample of heat-shocked fish: ds - kidney sample of normal
fish; s - kidney sample of heat-shocked fish.

HSPs [ 25 F 7= A 1 etk 320, AT 4 Fr 40 i 10 5

AT, HSPT0 15 40 T 1A W B3 4 % Bk sk
HSPs 2 — KA THHELEDEARAUTES e BEARESELRE, AR B R

KUO-WN B RSP R A, BRT S ERES TRA BHME A7 E e T,

/N HSPs #EAT 4328, 371 %) HSPOO HSP70 F{E 43 WFFLR IR, HSP70 £ B 16 A 3 2290 7 %K F

FE HSPs(16 ~24 kD) [MFFE A M2, e LT, HSPI0 KI5 /E HSPs h o B i+ &
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M—AFIE, A R AR T . fEANJS HSPT0 KRS
/LS 4 Fh 5 R A 51 - HSP70 . hsc70 grp78 ¢ BiP) A1
mtHSP75. ‘& 1114 B % 2= i /5 TS, HSPT0
KRR — KNSRIk MR, AT
AT BhRE 8 I8 HSPT0 5% 7 3 4 B B I %
KT W FLENY) HSPTO 2775 () A £ B 5 B I AE —
B T A AR TR, B R B 5 Rk,
F 22 T AT SR A0 B AT B AR RN, L 1
IR ATE NI — R A E BB, B R B
HAS AR MANEEASES MW M N B RN A
"7, 41 Ackerman %5 & L3N G % e M1 6 5, 3 0
T HSP70 & A4 FFALAISL 1 s (3R 0E, FE RS 56
5 K, BFAE A HSP70 B ARIE R R K, MAEBY G 8
4 K, B HSPT0 & ARk Ebis I B,

BTG T 61 2 M 00 7 A HSPT0 5 ik i it
{1 cDNA (1584 ¥ 5. J7 5+ 344 & HSPT0 ) —
RHEMEF S, BT k13 10 6 2 4 7 4> HSPT0 741 5
EL 4N HoAth £ 2% HSP70 74145 BLAST LE X 4047, K
I 55 HoAth 525 HSP70cDNA #% 1 1 Fl & JE 8 15 4] 41
A R, G H 2 2 TR P 5 )RR T .
FEIEFE BT, FAN 5 MR B R 55 R 7 1 R fa L 1
ANRILA ekl , v e T R ST Re 8 T
HSP70, MAN2& HSC70. 5 R m— b, jin —H fg
SEZ AL SRR R, AT BB R R A B 5 N
(RA 77 L B KAE . AL sE R zh 4 81 B fa
HSP70 17 cDNA JFHIM RS, B B R F & — L TF 8
HSP70 [ H A AR LB 5T
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Effects of heat shock on gene expression of two members of HSP70 in Xiphopho-
rus helleri

WAN Wen-ju'?>*,SHI Cun-bin', WANG Ji-ting®, CHAI Tong-jie*, WU Shu-qin'
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences.Guangzhou 510380, China; 2. College of Animal
Science & Technology, Shandong Agricultural University, Tai’ an 271018 . China; 3. Tai Shan Medical College, Taian 271000, China >

Abstract: Using RT-PCR, two cDNA partial clones encoding HSP70 protein of Xiphophorus helleri were isola-
ted. Their expression was examined in the tissues of Xiphophorus helleri exposed to heat shock. The cDNA frag-
ments were cloned into PMD18-T vector and sequenced subsequently. The nucleotide and amino acid sequence
were compared with GenBank data. The results showed that the isolated cDNA fragments contained consensus
HSP70 motif sequence and bipartite nuclear targeting sequence. Comparison of the nucleotide and deduced a-
mino acid sequences to entries in the GenBank revealed that the cDNA clones could encode heat shock 70 kD
protein. The isolated two ¢cDNA clones nucleotide and amino acid sequence exhibited a high degree of homolo-
gy to the sequences from other fish types. Compared with the published sequences of other fish in GenBank , the
homologies of nucleic acids were 85% —89% and 82% -99% for Isoform 1 and Isoform 2 respectively. And
the homologies of amino acid deduced from DNA sequences were 97% -99% and 93% —99% . mRNA signal
for the two isoforms has not been found in Xiphophorus helleri under basal conditions; mRNA signal for Isoform
1 was induced in spleen and mRNA signal for Isoform 2 was not only induced in spleen but also in liver, heart
and kidney more significantly after heat shock. The results showed that the two genes coded for subfamily of
HSP70 proteins may be involved in different pattern of induction for heat shock. [ Journal of Fishery Sciences of
China,2006,13(6):929 -935 |
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