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FEE HVYKTEE M 70 (HSPT0) 5 A4 9 7k 19 Bt B 36 RE 1 % V)M 36, K SR FH RACE (Rapid amplification of ¢cDNA
ends) Fi AR, NEFifh Pelteobagrus fulvidraco i [ F) — Fh 41 5l A #4K 50 8 (1 (HSC70) 36 & H cDNA, % cDNA 4>
K 2245bp , 4% 541 4a % X 82bp , 3"l 45 X 225bp , FF 1] 52 4E (ORF) 1938bp, 4% 645 A~ 3 ik 4 Wi (¥ 25 1 )i .
P HSCT0 ZEHNEH 8 MNE T, 5 A R T8 A 76 SR 85 (9 HSCT0 F R N & F R H AR, 67 BAML. Hod
K& F (873bp) A T 5" AR B 1K, HoAR & F (K AE 80—251bp Z AR5 ) S TE S X LA . B Fifh HSCT0
PR G B ) SR R R T 5 5 RS A B AR Bl BE SR 5, 35 96. 13% , 5 Wk VI AR B R AT Sk fil i AR oL BE 43 B Sk 94. 45% il
94. 14% , RT-PCR ¥yl @75 , IE #1500 T 8 0 HSCTO 78 ML 240 i L0 W T LSk B T 68 UL 1A i 08 o 3k, A
Fo kB AE SR TR B s, WU PRI S 45 R R, PG HSCTO ZE ML R AU T i R R B E L F (p <
0.05) , M 7E HAHL P MMAT R M RELRARE (p>0.05),

REEIR HSCTO H N 5 T e s AR Ik s s i
HhESES Q781 SCEKARIRAD : A

PAK T 1 (Heat Shock Proteins, HSPs) , 0l
PO 1, R AR R TE 2 3 50 5 BR 8 aa R (A
e U AR R AR SRR TS G TR A ) T
JIT 7 A B — 2 4 i R AR 4 A AR A2 A R R R R R
1 T HSPT0 R 1 b — A R, K
T T P SIS B TR i g A, BB B 955 T B ) HSPT70
B[R FZH AL (¥ HSCTO BL ], Hi 2 76 15 40 i 9 &
K EAG, 250 FURNGE 5 R Rk R R RN 5
6 IE 5 40 N BT 3k, 28 4h B 0UR H 3R Gk Ay
AR T X E (R A TR
AN 2 KB IES I & A EL 12 W8 2 8
BrREf iR & 200 & B SUE & kg i 12 2
FIARAF A T, AT RE AT R o AL AAS B9 TR 52 4 0 450 7
W,

Wi Pelteobagrus fulvidraco {43 FR 2 & ., Y 5
B3 E IR, B C B A R LR R L, 4K T X
ol e 8 B2 % B 5 3Lk HC T I 91 5 3 R G Al B30 B¢
(S, 5 TR & R B R
RE 3 780y phe g A % B 3 R v G 3 s IR Y R 2

Y %5 B #§:2008-11-14 ;11T H #§ :2009-03-08

X E %S :1000-3207 (2009 ) 03-0426-09

HZ—, HSCT0 SEPfE R —Fh B E R LN,
5 A YR R BT BT N RE ) % DDA G, 52 i AL A Y
e fE S R KRS H, e A
W7 8% ( Oncorhynchus mykiss ) ) B o1 ( Danio re-
rio) " . F % ( Oryzias latipes )" | i ( Acan-
thopagrus schlegelii ) ' F1 7 J5 # ( Silurus meridiona-
lis) " 4 1 JLA £ ) HSCTO ¢DNA 42 ) 51 £ 1 5%
B, 7E 6t B b AR I8 TSR 28w 7 B ) HSCT0
¢DNA J¥ 41, A& 3CH R 4 & E B 8 R w6
HSCT70 FE 5 J Ho cDNA 2751, DL K iz SE 1A 1) 21 21
Rk A, Ry ik — 20 [ W HSCT0 /Y £ Fh 2
AE , 5 ) A BT AT AR T 2558 T kA

1 #R57F*

1.1 SEI##

L1.1 Wz BEMBEIE ERHEG 0L
BRI 1 1) B A Sy S s s B, AR O (1371
1.74) cm, 528 A 7 B S0H KK b 52 90 5R 5d.
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1.1.2 K W% 5Ef M-MLV IJ H Promega 2\
Al ., rTag DNA X & B . TDT i B B . ANTPs Al DL
2000 Marker Wy [ K i% TaKaRa /&), & 5 24k 57
& E.Z.N.A.™ Gel Extraction Kit, I [§ Omega 2
A, Trizol 14 H Invitrogen A F] o 519G By 34
Z=46 I ¥ Sangon A ]

1.2 SEWAHE

Bk 355, 72°CHEAH Tmin, 35 NG ER 5 B Jm 72°C I

10min, Z3 56 WA~ PCR 7= ¥ U i 4 Ak 1T Wi ), 3%

H 3] pMD 18-T #ifk , Fe b K1 1E DHS o 252 540

ML, 28 55 5 I B PR PR SERE 2% [ Sangon 23 w1 Y o
F1 EHFE HSCIO EETREMREFASY

The primers used for HSC70 gene cloning and expression in

Tab. 1

yellow catfish

5| 4¥) Primer 514 751 Sequence(5'—3")

1.2.1 = RNA IREEUFIE —4 ¢cDNA BWE R H Up-dr CGGCAGTGGTATCAACGCAGAGTACT(18)
e 0 F T A L 40, % Trizol BB B4R ER 2 RNA, H UP-dG CGGCAGTGGTATCAACGCAGAGTACG (10)
AR 5 , R SRSV P A, R h GCCAGCATIGAGATIGAC
F 0D, /0D, = 1.8—2.0, L4 RNA(Z 2pe) W P2 GGTGATGATTGGGTTACAG
- R . . " P3 CACACCCAGTTATGTTGCCT
Btz , DL Oligo dT, hy 5|4y, 4% B 0 5% S filg M-MLV i3
. P4 CCATTGAAGAAGTCCTGTAGAAG
W45 G B — 4% cDNA
. o s1 TGGGTATTGAGACGGCGGGAGGAGT
1.2.2 HSC70 ¢cDNA Hial fF BEF MR E R , R
W HSCT0 <DNA J5 9] (% 5 2 2 TGAGCGAATGGTCCAGGAGGCAGAG
GenBank *h 7 Jy |:|C T AR Al CACTCCTCCCGCCGTCTCAATACCC
EF406131) 1 0 &5 X B ( Ictalurus punctatus ) “ COAAATCCTCACCACCCAGATC
HSP70 cDNA J7 5 (%535 U22460) , BT P 519 A3 TCGTGACGGTCTTTCCAAGATATG
(PL.P2 M P3.P4) (1) PHEE 4 HSCT0 cDNA SD1 GAGATTGTGCATCGACGTGAC
FE B (B 1 A), DA% —4%E cDNA R A, PCR AD2 AACTGGGTGTGGTCCGATTAC
SRR Y R 25, 45 % 2 2. 5l 10 x J i 2% o SD3 GAAAGGACCAGAACTCTAAAAAG
W,0.5uL L T U5 4 (4 10wmol/L), 0.5uL AD4 CACCAAAGAAAACAAACGGAC
dNTPs (10mmol/L) , Taq W 1. 25U, B Hig & 1L, DL HSC1 AGAGCACGGGCAAGGAGAAC
dd H,0 #MEAF(LLF PCR RN A B L) . 18SF CCTGAGAAACGGCTACCACATCC
B FE 1 3 - 94°C Fi A5 P 3min ; 94°C A5 P 305, 50C 18SR AGCAACTTTAATATACGCTATTGGAG
267bp overlapped 189bp overlapped 236 bp overlapped
P3 44
r Pl 4= P2
ATG Open Reading Frame TAA HSC70
A I—F—_—_ <DNA
1 500 1000 1500 2000 2245
UP-dG =» A2 - &UP-dT
UP-dG,=p A3 S2 &up
5' RACE 3 RACE
994bp overlapped 189bp overlapped
SD3 % Q.|P4
SDI=r|  4=AD2 Plep 4= AD4 fﬁﬁ?
B 'I_:ATG 3 Open Reading Frame TAA
S e L Y SN HSCT0
LS 500, 1000 1500 \_J 2000 2245

1 #F4h HSCT0 cDNA(A) K HAE A (B) PCR 44 it I 51 9 09 o2 % K% o e s i PR

Fig. 1
(PCR) and strategy of the gene cloning

P Sk ROoR 19, ik Z I 2 BekoR PCR 339 1 B B B i 4R 0 BB 43 3ROk HSCT0 SE RS B 7, M2 i 43 0 S 9 &5 F

Schematic diagram of yellow catfish HSC70 ¢cDNA (A) and HSC70 gene (B) showing locations of primers for polymerase chain reaction

Arrowheads represent primers; Lines between arrowheads indicate amplification products with PCR; HSC70 gene exon sequences were showed with

straight broken lines while introns were showed with curve broken lines
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1.2.3 3’ RACE #15' RACE 3’ RACE:fR#EDC 3k
Rryrh Rl e s, ot A g 1 S1 RS2 (3K 1), 435
sk I UP-dT (% 1) #4750 PCR(IE 1
A). E—% PCR ¥ 34 72 5 Jy: 94°C Wi 28 P 3min;
94°C A5 1k 45s,58°C i 'k 35s,72°C ZEff 90s,5 41§
3£ 394°C 25 30s,66°C iR k. 35s,72°C ZE{#H 1 min,30
AMEER s B Jm T2°C AT 10min, 55 % PCR 4714 72
JP 5 ia) R Be T g AR TR AR KR BE Bl 64°C
5" RACE : 75 & KA iy v la) lr Be i, 536 il = 459
Y AL A2 FI A3 (£ 1), et LL Al {8 % Oligo
dT,g, it #53 ¢DNA J TDT gE47 R fin C, LU J5 19
cDNA fERIHR, HI A2 F1 A3 535 5@ FH 4%k 519
UP-dG # 470 PCROEI 1 A) . 34727 5 ] i
Ber g A R, AR KR BE R TR (55 — %8 PCR
64°C 55 %k 59°C ), [al 3' RACE i1 5" RACE
55 — % PCR =¥y, i . % b w B F0 p
f1.2.2,
1.2.4 HSCT0 EEREE JHH M5 ik e
LA 3R O R 2 DNA, 3B HSCT0 ¢DNA J#
IR s, &It G g4 SD1AD2 . SD3 il AD4 (%
1B 1B) . F SD1 5 AD2 ¥4 HSCT0 J A i if Bl
51,SD3 5 P4 Y3 Horp [ &84, P1 5 AD4 W 4™ 1% H
JEBCER Ay (K IB) o 47 1 FE )y ¥ 22 94°C T AB 1
Smin;94°C A5 P 45s,53°C 18 k& 40s,72°C 4L 1. Smin,
35 MG e m 72°C ZE i 10min, BEHL R BeECR Y
PCR P97 )i e R A (1R 1.2.2)
1.2.5 RT-PCR :EERNZEF @ HSCTO0 kL
10 B Fita il a4l 5 B, ey
5d,—4— EWFE T IER K (26 £1)C P EXTR,
T3 —HE T (36 £ 1) CARAPPE Th, POK 5 T EH
KU (26 = 1) C RS 3h J5 , PR O 21 8 5900 (1Y)
IO JUE TS L UL A A5 R R, A
SRAERAFE T TR T IR, L 2pug & RNA A
#z, LA Oligo dT,  FHFEHLG | H)75 RAK KR G 51 Wik 17
Wik (7 1.2.1), fE4RIRT HSCT0 KE 5 K
H cDNA JPo Ll b B e s — DN E 7 (B 1)
PG UM 45 51 HSCL F1 AD4 (R 1) I T
P18 HSCT0 ¢DNA JE5, ¥ #6 7= 4 3 522bp; L) 18S
rRNA FEN 2L, & P 26 1 T4 1% 18S rRNA 1y
g a9 18SF A1 I8SR (K 1), it ¥ /™ ¥ 4y
y 221bp, e B A e i IR R BE A AL 2R
S B0 P PCR 9 AR R [F] 1. 2. 2(HSCT0 47 3
(55 M Ry J5E M cDNA, 18S rRNA N 2y J5L ¥ ¢DNA
1L/10M % B ) o B 3 B2 7 y: 94°C il 28 #£ 3min;

94°C A5 P 30s,57°C 3B & 30s,72°C i ff 30s, HSC70
34 /1 ¥5, 18S rRNA 23 /M ¥ i J5 72°C ZE {1
10min, £ H SpL PCR =¥ 7E 1% S WE&E I
VKRN, T3 W RS O 9 B LA . R AR 2 4L
3AEE LI EE , ] Excel ) STDEV bR it 5
FrifE 22, 1 SPSS 13. 0 GE i+ 43 A B4 3047 BE X5 4 i ¢
K06, XU 2 1Al S AT J5 HSCTO (AR X 3 3k 1 22
FEREFE(p< 0.05 HEHNERTE)

2 5 R

2.1 HSC70 £FE R H cDNA W EFF 54547

iz H§ DNAMAN #c4 f v i) J Bt .3" RACE F1
5' RACE )3 fr 45 7% 51 i 47 L X $F 2, B 45 21 3 35
170 kD PR 502K P13 cDNA 2 K751 (E 2)
ZIT A 4K 2245bp 5" A gm i IX 82 AT IR , 3" 4k
it X 225 DAL IR, poly (A) & Ll 2200bp 4k K
ELAZ A0 M R AR 5 (AATAAA ), T i B9 52 AE
(ORF) ky 1938bp, 4 5 645 4> & Ik ik 41 1% 19 & 1
L, H B pl/Mw Ky 5.49/70838. 07, 3 i 43 1 &
FEW 7 KW, ZE N A HSPT0 KGRI =A%
J¥ 9, 43 6r T 2 B iR Y H) ) 9—18 (IDLGTTY-
SCV), 197—210 ( IFDLGGGTFDVSIL ) F1 334—348
(IVLVGGSTRIPKIQK) I, [F B} 77 7€ B #% 4= W) i &
HSP70 4#4F 5 (EEVD) ( glu-glu-val-asp) M FE i C
Ui 1Y) GGMP PO ik {7 I 8 52 )7 51 . >k H] SWISS-MOD-
EL X H A A7 = e g5 0y 30, 0% ¥ 90 & A i 1—
386 B AL A 44 kD [ ATP fiff 45 #4315, , 384—543 5%
SR N 18 kD B IR 45 G a5 F 8, 542—645 BR B
AN 10 kD (4 C st dk . 7E4R15 214 cDNA 1y
Bl b, g — b R 4 DNA b o e ) 3% 5
G, 5 cDNA LLXT EIIZ L&A 8 MG+, H
RN E T, B — A& (873bp) i T 5" 4
it X, AESH — NS TP R — 5 HSE %0045
HJ 751 ( gaatatgeagaatgttecagaa ) , H A 4 & F ¥ fi
THbs XN 2) 4 B 53 51 o :82bp . 251bp 91bp
80bp.80bp.84bp F1 233bp,
2.2 EFES5HMYWMA HSCT0 S £ F LR

5

J NCBI 9 Blast X 7£ 2k ( http://www. ncbhi.
nlm. nih. gov/blast) X} # $i 1. 70 kD # 4K 7 & A
cDNAFT#E T 1 2 BR A7 R U A &, B 12 2RO
6] 432 v 457 4 b 1) HSCT70 & BL 18 42 7 91 5 1% £ ik
HEATAALPE LE X, R B8 B S5 (S me-
ridionalis ) [ ARV e 5 , 35 3] 96. 13% 5 H K Oy B
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1 GAGATTGTGCATCGAGGTGACAAGAGTGGGAAGCAGCTGAAAGGACCAGAACTCTAAAAA
60 GTGTTAAAAGe taaaaaaaaaacctgtaaatccttttttttattattcagtaagtacate
cagctaagectgtaaataacaaatatgctaggaaaaaaaaatatgctagtegtitatetis
ttaagctgattaagaaaaatgtaaacactatgtcgagatggacattgtagcticatagaa
gtettatagaattcagagggtacatggataggagtegcteggatagttttecttigctetta
ttgagttteteccagaatatgcagaatettecagaaageatttgtgattgtttcgaaata
tgcccataaaagegcattcaagacactoccttatgotgttatgtaatgtitgcatgattee
tgtigatactaacgaaagactgaggaaagaaacaaccttcttgtittigtagctaaagtag
ctaatgtcatagcaacatattgttatgtttigtttatticagetccactttcictttate
cctgtaaaatcatgaggcagcaaaaaacagaccataatgtacatgagetctgtaatgtat
gtegagctacaagagccagataactttttaactttttttttttgtaagtitattataagaa
ccaactataaatacatggcctttaactatggcgtatgcacatgaaaataaaggttaatie
ctaagggagctitagatcagacagacagctgaggtctgttaagagatcagttgaacaeet
gctggataatgaaagtaagtccagectgacagtcggtgeggaaaaaaaagaccattagatt
agttgagcggtcattatacggttaggaaaataaaaagcaagacagattitagaatgaaat
cacactaaacgaaaatggcttatcagttaactgtgtattttagGTGTCGCAAACCATGTC
1 M S
AAAGGGACCAGCAGTTGGAATTGATCTTGGCACGCACATACTCGTGTGTGGGTGTGTTTCA
3 K 6P A VY G I DLGTTYSCECV GV FO
GCATGGCAAAGTTGAAATCATTGCCAACGATCAGGGTAATCGGACCACACCCAGTTACGT
23 HG KUY E | I ANDAQ@GNRTTUPSYY
1080 TGCCTTCACTGACACAGAGCGACTGATCGGTGATGCAGCCAAAAATCAAGTTGCCCT GAA
43 A FTDTERTLI GDAAKNGYATLN
TCCCACCAACACAGTTTTTGgtaagcattatatttgcttctetttttcaattitacacaa
63 P T NT V¥
attatatgtgtaaattgtgacagttaaatggtacatttacagATGCCAAAAGGCTGATTG
70 A KRL I G
GACGGCGGTTTGACGATCAGGTTGTTGAGTCTGACATGAAGCACTGGCOGTTTAAAGTGA
76 R RF DDAV V¥ 0 S DMKHWwYPFKVY I
TGAATGATTGCTCACGTGCAAAAGT TCAAGTGGAATACAAAGGAGAGACCAAATGATTTT
96 N DS SRPKVYOY EY KOGETIKSFF
1380 TTCCGGAGGAAATCTCTTCAATGGTGCTTGTAAAGATGAAGGAAATTGOGGAAGCATATC
P EE Il S S WMWY LY KMEKTEITI AEA ATYIL
TTGGAAAGgtgatcatgaactcaatgtctttggtoctgtaactttgocattggtcttaaac
G K
cataaacatgctgaagctegtectctctcaaatacttatgatgtcttigtttattggctea
ggetcacattctttacactggaaatgttagtctatgtttacatttaaaacatitgcagte
gaaactcttgttitgctgtetttattaaaccttcaaccticactaactgttttaactgcece
caattgtttcctccttaagACCGTCACGAATGCAGTAGT TACAGTACCTGCATATTTCAA
T ¥ TNAVY VYT Y PAYFN
1740 TGACTCTCAGCGACAAGCTACTAAAGATGCAGGCACCATTTCAGGACTAAATGTCCTTCG
D §$ O RG@ATIKDAGTI S GLNVLR
1800 AATTATCAACGAACCAACTGCAGGTGCCATCGCTTATGGCCTGGACAAGAAAgtEEstet
172 I I NE P TAAAI|I AY GLUD KK
gcttgcaatacatcatagcagtagaaaagaaactgtaatatatatgatitttttctgatt
attgcctaatacctegtttgcag T TAGGAGCAGAAAGAAATGTCCTGATCTTTGATCTCG
L GAERNYLI FDLG
GTGGTGGAACTTTTGACGTGTCCATCCTTACCATTGAAGACGGAATCTTTGAGGTGAAGG
6 6T FDVS I LTI EDGI FEVYKA
CCACAGCGGGCGACACCCATCTGGGTGGTGAGGATTTCGACAATCGCATGGTCAATCACT
T AGDTHLUGGETDTFDM NRMVYMNUHF
2100 TCATCGCCGAGTTTAAACGCAAACACAAGAAGGACATCAGCGACAACAAGAGGGCTGTGC

262
2220
282
2280
302
2340
322
2400
342
2460
362
2520
2580
375
2640
385
2700
415
2760
435
2820
442
2880
448
2840
468
3000
488
3060
508
3120
509
3180
520
3240
540
3300
S60
3360
580
3420
3480
3540
3600
586
3660
603
3720
623
3780
643
3840
3800
3860

RLRTACGCERAKRTLSS ST AS
GTATCGAGATTGACTCTGTGCTACGAGGGCATTGATTTCTAGACCTCCATGACCAGGGCTC
I EI DS LYEGIDFYTSZSITRATR
GCTTCGAGGAACTAAACGCCGACCTGTTCCGTGGCACTTTGGACCCTGTTGAGAAAGCTC
FEELNADLFRGTLZDUPVYEIKAL
TTCGTGATGGCAAGCAGGACAAATCTCAAGTCCATGAAATTGTCCTGGTTGGAGGTTCTA
RDAKO QDI KSOYHEIVYLWVYEGEGS T
CCCGAATCCCAAAGATTCAGAAGCTTCTACAGGACTTCTTCAATGGAAAAGAACTTAACA
R I P K I @ KLLGDFTFNGIEKTETLNK
AGAGCATCAATCCTGATGAGGCTGTTGCTTATGGAGCAGEtaaattgaatattcattege
S 1 NP DEAVYAY G A A
aacgetcacattggttaagatttgcacacagtgcacataaatttotttttagctccacagt
TGTGCAGGCAGCGCATTTTGGCAGGAGACAAGTCAGAAAATGTTCAGGACCTTCTGCTGTT
Yy 0 A A Il LAGDI K SENYGGEDLTLLL
GGACGTCACCCCTCTGTCCCTGGGTATTGAGACGGCGGGAGGAGTGATGACTGTCCTGAT
DV TPLSLGI ETAGGGYMTVLI
CAAACGCAACACTACTATTCCAACCAAGCAAACGCAGACTTTCAGCACTTATTCAGACAA
K RNTTI PTKIQQTOQEG@TFTTYSDN
TCAACCTGGTGTACTCATTCAGgtgagaatatcaaactggtgatgagacagttaaaaagt
@ P G VL I @
tcatttctcaaaagcaaattctaatcttaatcattgtaccagGTGTATGAGGGTGAACGA
¥ Y EGER
GCCATGACCAAGGACAACAACCTGCTTGGGAAGTTTGAGTTGACAGGCATTCCTCCTGCA
A MTKDNNLLGKTFELTGI PP A
CCTCGGGGTGTTCCTCAGATCGAGGTTACTTTTGACATCGACGCCAACGGTATCATGAAC
PRGYPQ I EVYVTFDIDANTEGTI MN
GTTTCTGCAGTGGACAAGAGCACGGGCAAGGAGAACAAGATAACCATCACCAATGACAAA
¥ S A Y DKSTOGKENIKITITHNTIDK
Ggtagcacaactgtcatgactttttataccttatcattttttttotttttacaataataa
G
taatatttttaatttttgttttcagGTCGTCTCAGCAAGGATGACATTGAGCGAATGGTC
R LS KUDDIERMNYV
CAGGAGGCAGAGAGATACAAAGCTGAGGATGATGTCCAGCGAGACAAAGTAACTGCAAAG
@ EAERY KAEDDYOQRDIKVYTAK
AATAGCCTTGAGTCTTATGCTTTCAACATGAAGTCCACTGTTGAGGATGAGAAAGTGAAA
N SLESYAFNMMEKTSTVYETDTETEKVK
GGAAAGATCAGTGATGAAGACAAGAAGAAGATCCTGGAAAAATGCAACGAGGTTATCAGC
G K I 5SDEDIKIKIEKI I L EEKT GCNEY I S
TGGCTGGATAAGAACCAGgtagagaaacctttataagcgacttgottttcacacaaagect
W LD KWNAZQ
gctaacatgcataatagecttticttaactgataattgatgtgtattcaagggtcatiect
aagtcaagctaaggtttatititattgatcatatcataggtctaagtcacaagtgtcaaa
accattactttctttacctagtattccttgtgatoccttectitaaatttgttaactcttac
catgttcgtagACTGCTGAGAAAGAAGAGT TTGAGCATCAGCAGAAGGAACTAGAGAAGA
T AEKEEFEMHTOGQKELEK I
TGTGTAACCGAATCATCACCAAGCTGTACCAGGGTGCAGGTGGCATGCCTGGTGGGATGC
CNHNPI I TKLYQ@GAGSGMPUGSGMWTEP
CTGGGGGATTCCCAGGGGGCAATGCTGCACCTGGAGGAGGGTCTTCTGGACCAACTATTG
G GFPGGNAAPGGGSSGPTII E
AGGAAGTTGATTAAACTGTTCAACATTTTACTACTGATTTCTACTCATTAGCAGAGTCCGT
E VD =
TTIGTTTTCTTTGGTGTCATATTTTTAGTCACAGTAAGCTTTGTGTTAAGGTGTTAAGATT
TAGGCAGACACCTGCCAGTTTGCTCAGTGAGAAGCATGTTCCATATTATGTTTCATTCTT
ATTAAAACAGTACPRATAAACACT TTTAAGTTCT GAGT COCTAAAARAAAAAAAAAAAAA

B2 BAL HSCTO0 BN cDNA KL S/ 7 51
Fig.2 HSC70 gene ¢cDNA and deduced amino-acid sequence of yellow catfish

242 I A EF KREKMHIKIEKTDI SDNIEKRAUVR
2160 GGCGTCTGCGTACTGCCTGTGAGCGAGCCAAGCGGACCCTGTCCTCCAGTACTCAGGCCA
& KB AL R F 5 HSCT0 ¢DNA 42551, /NG

3 FRER IR HSCTO HR A& T %R

P T RS F R RN AR, i a R

LR B A AR S TR IR S T U R AR DU S TSE B 6 P 91 G 65 904y HSPTO R F 915 A0 B 1 2
FIA

The HSCT0 gene nucleotide sequence ( GenBank accession number FJ376084 ) is shown with both uppercase letters (exon) ,

¢DNA nucleotide sequence ( GenBank accession number FJ376083) and lowercase letters,

tide sequence represent corresponding amino acids.

lined. The grey background amino acid sequences are HSP70s’

LY ( Carassiusauratus gibelio ) Fl [ 3k #ifj ( Megalo-
brama amblycephala ) , # L1 £ 43 5 2~ 94. 45% F
94. 14% , Bl 5 5% 2% 5 R BGE B9 N (Homo sapiens) |

AR TNHE ( Xenopus Laevis) F13E ( Gallus gallus) 55,
IR B T 93% LA L, 58 2 5 T 7Y & Bk AT
( Paracoccidioides brasiliensis ) A 52.59% 1 [a] J§
Peo O3 A, WU A BF ( Paralichihys
ABG56390) \ R (A. AAXO07834 ) Fl T filf
(0. mykiss, BAB72233) ) HSP70 &4 5 ki 12 %

olivaceus ,

schlegelii,

Start codon and stop codon are underlined,

characteristic motifs.

representing full length of

representing introns. The capital letters below the nucleo-

and HSE-like consensus sequence is double-under-

The consensus polyadenylation signal (AATAAA) is framed

HSC70 Z K )74 47 N-J RE 47, 45 8] T F &R
REM(E3), EILJ%HJ. , BRI T0kD MR s 2
554 45 H b f 2 S5 7R N R HE S Y HSCT0 & 3%
W2 7 51 SR B — 3¢, iy 2 6 R 5 0 6 ) HSP70 2R
BT A —32 o T3 A, JCHE ME B W SR e 5 T A LA A
M 3h W) 45 b — 3, J5A% A 4 B Rk AR BR L S T
A H A TR A 45 Ab— 32, B 70 kD 2K R AR
TR IR T 9 R R — R LA LR )
FpZ B ML SE R
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K2 HFAS5HMWMAE HSCT0 S ERMELMENER

Tab.2  Similarity of HSC70 amino acid sequences between yellow catfish and other species

Yy Fh 4 % %5 Name and GenBank No. APt Similarity( % ) W)k 44 Fe % 55 Name and GenBank No. FEARL P Similarity ( % )
T )7 Southern catfish ( EF406131) 96. 13 X Chicken ( AJO04940) 93.03
RR 4R 8 Silver crucial (AA043731) 94. 45 K ZE 6 Turbot (EU099574) 92.01
13k 7 Wuchang bream ( EU623471) 94. 14 4 Black porgy (AY762969) 92. 00
A Human ( AF352832) 94. 12 HT % Rainbow trout (P08108) 91.75
BEH ft Zebrafish (Y11413) 93.53 S Fruit fly (DROHSC4A) 82. 80
M RIS African clawed frog (NM_001086599) 93.38 PG R BR T F B Paracoccidioides brasiliensi( AAB62884) 52.59
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100

Turbot (Psetta maxima) HSC70

Black porgy (Acanthopagrus schlegelii) HSC70
Rainbow trout (Oncorhynchus mykiss) HSC70
Silver crucial (Carassiusauratus gibelio) HSC70
Wuchang bream (Megalobrama amblycephala) HSC70
Zebrafish (Danio rerio) HSC70

Southem catfish (Silurus meridionalis) HSC70

Yellow catfish (Pelteobagrus fulvidraco) HSC70

Bastard halibut (Paralichthys olivaceus) HSP70

Black porgy (Acanthopagrus schlegelii) HSP70

Rainbow trout (Oncorhynchus mykiss) HSP70

Fruit fly (Drosophila melanogaster) HSC70

Paracoccidioides brasiliensis HSC70

African clawed frog (Xenopus laevis) HSC70
72| Chicken (Gallus gallus) HSC70
100 L Human (Homo sapiens) HSC70
99
89
t i
0.05

&3 F|f Clustal X 1. 83 Hl Mega 4. 0 #4219 K [ ) & HSC70 Hl HSP70 % 22 ¥ 51) & 4 & B W
Fig. 3 Phylogenetic tree of HSC70 and HSP70 amino acid sequences with Clustal X 1. 83 and Mega 4. 0
B 19 A5 BT R Bootstrap B2 iE T4 10000 U HY B 5

The number at each node of branch indicates the percentage of bootstrapping after 10000 replications
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Fig. 4 RT-PCR results of HSC70 and 18S rRNA in eight tissues or organs of control (A) and heat-shocked (B) yellow catfish
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Relative expression of HSC70 mRNA in 8 organs or tissues in control and heat-shocked yellow catfish
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The asterisks indicate the values which were significantly different from control (p < 0.05)
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HSC70 GENE AND ITS TISSUE EXPRESSION ANALYSIS IN YELLOW CATFISH

2

ZHANG Juan', ZHANG Qi-Zhong'*, ZHANG Zhan-Hui' and CUI Miao'

(1. Hydrobiology Institute of Jinan University, Guangzhou 510632; 2. Key laboratory of Aquatic science of Chongqing,
Key Laboratory Eco-environments in Three Gorges Reservoir Region ( Ministry of Education) , Chongqing 400715)

Abstract : Heat shock protein 70 ( HSP70s) act as a role of chaperone and play a key function in cytoprotection and cytore-
pair, including protein assembly, correct folding, and membrane translocation, it also enhance the organisms’ immunity
and enduration to stressors. Yellow catfish ( Pelteobagrus fulvidraco) is an important cultured species in China. In order to
illuminate molecular mechanism of the HSP70 family members in the catfish against stressors and diseases, it is necessary
to clone the gene and ¢cDNA sequence of HSP70 family members in the first instance. Therefore, the gene and its ¢cDNA of
a HSP70 family member were cloned in yellow catfish, and mRNA expression of the gene was studied in various tissues
and organs of the catfish under heat-treated or unstressed condition.

A full length ¢cDNA of 2245 bp was cloned in the gill of yellow catfish with RACE (rapid amplification of ¢cDNA
ends) technique. The cDNA contained an open reading frame (ORF) of 1938 bp, 5’ untranslated region of 82 bp and 3’
untranslated region of 225 bp. The deduced 645 amino acid sequence contained HSP70s’ characteristic motifs (Fig. 2),
and it indicated that the cDNA belonged to the family of heat shock protein 70. Carried out alignment with other organ-
isms’ HSC70 amino acid sequences, the deduced amino acid sequence from the ¢cDNA showed the highest similarity
(96.13% ) with HSC70 amino acid sequence of Southern catfish ( Silurus meridionalis). The phylogenetic tree ( Fig.3)
showed that 70 kD heat shock protein of yellow catfish clustered together with other vertebrates’ HSC70s but not HSP70s.
What mentioned above suggested that the sequence we cloned was a kind of heat shock cognate 70 ( HSC70). Further-
more, its constitutive expression in unstressed tissue cells by RT-PCR detection (Fig. 4) confirmed that the sequence we
cloned was HSC70 ¢cDNA. Subsequently, the catfish HSC70 gene was cloned by PCR amplification in the fish genome
DNA. Eight introns were found in the HSC70 gene, and the longest intron (873bp) was located in 5’ untranslated region
and the others (length between 80 and 251bp) in ORF region (Fig. 2). The introns with same number and similar loca-
tion were found in the HSC70 genes of human ( Homo sapiens) , mouse ( Mus musculus) , rainbow trout ( Oncorhynchus
mykiss) and hermaphroditic teleost ( Rivulus marmoratus) .

In order to elucidate the HSC70 mRNA expression in different tissues or organs of yellow catfish under heat-treated or
unstressed condition, ten catfish were divided into two groups randomly, one ( control group) was unstressed and the cat-
fish were cultured in water temperature of (26 +1)°C, the other (the heat shock group) was heat-treated at (36 £1)C
for 1h, and then recovered in normal water temperature (26 +=1)°C for 3h. Semi-quantitative RT-PCR method was em-
ployed to analyze the HSC70 mRNA expression in different tissues or organs, viz. , blood cell, heart, liver, head kidney,
spleen, gill, muscle and brain. The results were as follows: in control group, HSC70 mRNA expressed constitutively in
eight tissues or organs of the unstressed catfish, and the mRNA transcripts were various in the detected tissues or organs
and the highest in gill (Fig. 5) ; in the heat shock group, HSC70 mRNA expression significantly increased in blood cells,
liver, head kidney and brain (p <0.05), but did not significantly in the other four detected tissues or organs ( heart,
spleen, gill and muscle) (p >0.05).

The data above indicate that the HSC70 gene and its cDNA of yellow catfish have been cloned, and the gene ex-

pressed constitutively and could be induced by heat shock in various tissues and organs.

Key words: HSC70 gene; Clone; Tissue expression; Yellow catfish ( Pelteobagrus fulvidraco)
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