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B E: ATAGFRPMERER D A RS A
BREERZFR(ERE T IEE Q xR BT EMAs ) IR
FROGI BT I Q x KR WP Mo ) Wi hdErE, #
FI RT-PCR HFiEBF5R T 38 T X 4 B A RRIA R

(885 FEAEMULA) IR TTE B 70 (HSP70) 2 H i KB M
o SRR EREN 22 XA T 4 P EATHR

HSP70 kK- ik 2 B SCHE N5 FEARA R 24 h BhARK
18,48 h B FRE R RK P IR W & 35 J§ HSP70 Rk
TBETN, BARMTEEEARAAZBBFEER, K
ZFREEF HSP70 TERAh a2 #f R BRIk £
BER 22 RMFIE T , IERZFRE H HSP70 B H KA & A
BAE B HSP70 R X B|IEAE ; R FR IR F HSP70 Fik
B7E 0 ~48 h FFEE R 1B IN,48 h R AR KEH; ERW RS
e LA HSP70 Fe R ESR BE 22 S5 (i ia T Rk R 7t
B HARRE K PEREE S KEMEZE. S5EH.
HSP70 3357/K -85 2 3k A i it 8 66 o 808 BE 25 4
A, b E T & o HSP70 M RXMABS LI L 4 M
£ TR RE ) 22 [ AE SRR RGR , AT LAE R PFA X 4 0 %5 JE faifi

MR=m: Bl mEPEamhin
B FEA 96 h EHIILE VL
T B IB] R 50% B3 B[], EL3X 25 48 bR
BA -ErRRMY, HSPT0 BEEN
LY EE T, HRKKTER
A FT LA o P40 LA o7 872 BE
WRE M B RIS bR, i B TR
i FRERW DA M RP EA
RHEERZFR4MPEGLFAH
o HSP70 R RIBME, W2 T
KFERX 4 MBI arish b
FE T BAh, tsh HSP70 1E H % 4F fa fiif
MR PR N PR T B AR,
KR ER W% 3 ( Oreochromis
mossambicus ) ; 1 A b B JE £ (0.
hornorum) ; IERRF; RREFMH; #
B8 ; HSP70 RH
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HhAE LS TR R

% 4 # ( Tilapias ) £ J& T & & H
( Perciformes) Wi & #} ( Cichlaidae) , 35 3 Mg,
%70 AR, BARfON T Eh PR, BERE
FEVOK P IREE, AT AFE K 35 . BT,
frE B AR A e hs EEA 96 h L H I
J# (Median Lethal Salinity-96 h, MLS-96) -4 i,
7% B ] ( Mean Survival Time, MST) F1 50% J%, 3 Bt
] (Median Survival Time, STS0) "', X6 £h$&
WEAE —-EWRRBRE N TREFFIEHA
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MR F BB T AEE T MRS R A
VB RSB LR, R B R E
fReF IhEE L EXREENEH . RIE HSPs 47
BRER SRR, BHS R 6 MFIE: NrF
HSPs, HSP40, HSP60, HSP70., HSP90 i
HSP110'*, HSP70 J& HSPs RIKH W EE M 2
—, BTEIE %15 0L 2R/K-F WA IR R 35, 760 #
KT OREBEE RIE MEYRE . EL
B IUBRABLASE) TR LR, BEfE T
HIES 5EBRE R Ir& ERCREHE , 7 LM
R AR R E R E B, T R4
TREPLRIEAE 71"~ o HSPT0 150 A Wik His )
HE T, A R d s R A
WAL FEYeE , B RE KPR AT LAE
a4 B A L AR BE R B U RE ) B B 3R
ARV . AR 2001 4E N E SPGB (35
Hre % k(0. mossambicus ) Fi i A e & 4F
(0. hornorum) ;BB MK RIETHREBT
T PR o A e L HL AR KM BB AT I B e
e (0. mossambicus @ x 0. hornorum & )12,
R T WNGFAREAE R e B AE f F A R B
et R IE R AR FRB T 2 RE , AW 58 Hh 8 a0
HryEpha T 4 #F A AR HA + HSP70
FEH IR, O HSP70 3R 1R R B Rt i £
PEFE IR BN ISR L T BRI BER
1 MRS
1.1 ##H
1.1.1 sZIG M

4L AAUERARRK Y EMA
AW F 4k £ IE3X FAL (0. mossambicus @ x O.
hornorum & ) Fl JZ 38 F4% (0. hornorum @ x O.
mossambicus & , FHERTL/K F=HIF 5% BT e B2 7K 7= Fb i
TREFORE, AR 9.2 ~ 10.8 cm KEH )y
30.8 ~ 49.4 g, SLHHT T2 AR T EFINLH
Jilo BILFNSE 30 0 BR R4 K 2 173, i AR IR AE
7.0 mg/L A I, pH 7.0 ~8.0, 7K (28 + 2)
C,BRAREL NAKER 3%,
1.1.2 &5

RNA $#2BUAN & B A B AV EARF R
/N ] ; PrimeScript™ 11 i 71 & . pMD19-T Vector .,
DNase I #1 DNA Marker 3] Jtj § TaKaRa 7\ &];
SYBR Green PCR Master Mix [ H Life

Technologies /3] o

1.2 A%
1.2.1  Ehhia s2us KBk

i SERAE AR D 100 L RFEFRKRAE
AT, BB I A RELRA S BH, & 3 4
ATH, BT 20 Bfa, SLAFEMAEOD
MK o B AR 22 UK 1,48 h 5
Vb B E RS 2 35, 0 A Z AR AFHT
RAKH s 7£0 h.24 h 48 h 196 h 435 AL 4H
AR 3 A FATAH P& B3 BE AR, o
iR S AR LN 4 MR T BRA
WL
1.2.2 RNA $2EU K cDNA W&

AT LR RNA 2R A Zh #4141 RNA
NERBGEH &, PRSBZER &R, %
Fi DNase I 2% RNA 3R B3 LR 4H DNA,1 %
DR e PR A B RNA JRE @R RER
5 B {X (Eppendorf) #; Il & RNA ¥ . X M
PrimeScript™ [R5 & & AL 4E cDNA, 2 BRIE L
13nn s LR T
1.2.3 %3 HSP70 mRNA RT-PCR #1752
ML

HT FRELRFMF TRERBN NS HE
W, ALE BT 4 MASERE (K 18S I
B (I8S rRNA) . H B - 3 - BERR B A 6
(GAPDH) \ L3 & H ( B-actin ) FIE#H %I i H 7
lo WHE(EFI-a) & H W E HSP70 W90 E &
PCR 519,519 5 3R 1, @it 4% 5Ot € &
TR PR A T 4 Fh B AR R A
(885 FEAFMLA ) ZEA R £ (0 h.\24 h 48
h 196 h) b3k 4 NS5 H 59# DU, R FHTEL
¥ {4 RefFinder ( http://www. leonxie. com/
referencegene. php) 4T NS A E Mo H7 , 7
WREERENHNSEREHTEM)E T HSP70
HEAWRE T

RT-PCR % F§ SYBR Green PCR Master Mix
(Life Technologies) X7 & , 5530 TR S UL 45
#4778 ABI 7300 ZOt5E & PCR X L4 &b,
B NARFR A 20 pL, & cDNA Btk 1 pL, EF
W51 %4 0.4 uL (¥ E N 10 pmol/L), SYBR
Green PCR Master Mix 10 L i ddH,0 8.2 pL,
J R 25438 95 °C 2 min;95 C 158,57 C 15 5,72
°C 1 min, 3t 40 MEFF,65 ~ 95 C #4715 A Bl 2%
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GriTe B3 MERLIARE

F1 RKHKEEPCRIIMFT
Tab.1 The primers for RT-PCR

FEHA A FK gene name 5| ¥4 FR primers 3 (5'-3") sequences P BE/bp length of products
HSP70-6F CAACGACTCCCAGCGACAG
Hsp70 HSP70-6R CTCTCGCCTGACTTGCCTTT 129
18S-F AGTTCCGACCATAAACGATG
185 rRNA 18R CACCCACAGAATCGAGAAAG 255
GAPDH-F GTGCCCACGCAAACATCATT
CAPDH GADPH-R GAAGCAGGCTTGGAGAGACG 160
p-actin B-actin-F CCCATCTACGAGGGTTATGC 123
B-actin-R GGCTGTGGTGGTGAAGGAGT
EFl-a-F GGAAATCCGTCGTGGATACG
Efl-a EFl-a-R AAACTTGGGGCTGTCCTCAA 226
1.2.4  BdRHT 7,96 h it 4 Fp B EAHFRT(FK2), 4 HF
Ehpha T AR E S HSP70 ERMFRER  FEAPREAR (KRS EA MR LS Ik
G B R 2 BB AAC, = AC, - ) BT R T IE RS FRE R
Act (control) » :/H\: EF Act (test) = Ct (test, target) - ﬁo
Ct (test, reference) 9 ACt ( control ) = Ct (control, target) - 2’ 2 ? HE ﬂ. HSP70 E RT-PCR W %E ﬁ
Ct (control, reference) © ’I—\.ZJEH SPSS 17.0 ﬁﬁ‘?}’(ﬁ‘*ﬁlﬁ ii
R £ BAIR#H TG94, LA P <0.05 B 4 3F 9 E B PCR F AT T Bk
H B EEFIKE, BT (0 ~24 h JyhBF 22,48 h J5¥Eh EiH =

) sk 35) AR TE (0 h\24 h48 h 7196 h)4 Fp %k
- BEEE BRI S 4 BRI 188
2.1 HHBFHT4HTEENFFER rRNA .GAPDH ,B-actin 1 EF1-a 4 NS H
4 FB A NBOK B AR 22 WK P85 IUB TR AT RefFinder X NS ZER R E 12>
HL7E0 ~24 h A BE N BRI BISE B O, (H 4 4R ILE 1, SRE R LT EBRIR K NS5
ME MK A CE I B, B RABM;48 h  HEgfaaEtbbily, 4 M2 kb NS R E KL
LB T IERFRAPBEAERISCTHAR, K3 SREERNHEF N B-actin > GAPDH > 18S rRNA >
MEEAIHIICT. 48 h FHERFE 35,4 EFl-a,
MR IR O R R, WS Z18 , B K

F2 HpEXBPIFHTESHIETHER
Tab.2 The deaths of four kinds of tilapia under salt stress

DR [Fih S SET-% / J& number of deaths 2HETR B
The species of tilapia Oh 24 h 48 h 9 h the cumulative deaths
BT P k44 (0. mossambicus) 0 1 3 4
AR B Ak .( 0. hornorum) 0 0 2 3 5
IEAZFAR( 0. mossambicus @ x O. hornorum & ) 0 0 0 2 2
JAEFAR(O0. hornorum @ x 0. mossambicus & ) 0 0 1 2 3

2.3 RMERIMTEELRRARD HSP70 K JHET 0 ~48 h N,4 F P JEMAEIH L H HSP70
RRRIEME RN B b AR 2 B RE I 1] S5 5 D AR

AFBAEAZ BN E G X HR P HSP70  {L#a$,24 h A EKRE, HPRZTRE24 h
HENRABNLUMBEFELZS . HE2 KF W, HSP70 REABHO0OhNEBEEZR (P >
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0.05) , T HAth 3 FF AN 50 h if E 7 B &
(P<0.05);48 h BRI S IEAMIERL TR
i HSP70 3£ R ) 3R 35 & T B 2 %) 45 7K F (0
h) , T AR % 4k A e 58 F-ARER H HSP70 A
FRIEBEMRTRHAKFE. 48 h 5 E L
W Z 35,96 h B} 4 Fp B IR R+ HSP70 FEH 3R
PE548hEREES(E2),

2.828
N ] I l

B-actin GADPH 18STRNA EF-la
WS R
reference genes
1 HEHET4AMNSEEE4
FEaPHESREL
Fig.1 The comprehensive stability of 4

3.224

e
cuocwmomowm

values

AR LTI
geomean of ranking

reference genes in 4 kinds of tilapia

g 2 b Y A
S 8 (0-mossambicus)
i 2 7 N IR TAR(0. mossambicus$
:&;'jc 6 X 0. hornorumd)
#® Q‘E 5 Bfaf A8 16 2 E44.(0. hornorum)
REEL 4 m A TA%(0. hornorum?
% oy, 3 X0, hornoruma)
REZC 9
g% 1
[ 0

0 24 48 96
FffE)/h time

B2 #AmETFIE&EES HSP70
FIAKFEEURE
Fig.2 The expression level of HSP70
gene in the gill of tilapia under salt stress
SER LI + i 2T R, AR R BAE 7 B 7 R R+
B’ERIR HSP70 JEPIAHRS Rk & A 22 5 B35 (P <0.05) , 4 [
FRNFRZEFARBE(P>0.05) , FTEIF,
The values showed as mean + S. D, Different letters above the
same type of bars indicate there was a significantly difference in
the relative expression of HSP70 (P <0.05), while the same
letters indicate there was not a significantly difference (P >

0.05). The following figures are the same.

R 22 KA T, ERXFREAH
W HSP70 FE[H ik B 7 0 ~ 48 h Py Jethn)a i
1,24 h B3R B (E ; 55 5% b 5e B HE ORI AR R
TSt HSP70 KB FE 0 ~48 h R4y
B, 48 hoikFORME, KA AR Z kA E
HSP70 £XBEAE24hEBEEERTOh, TF A
35 5, EXFRE AT HSP70 ik BIE

96 h if#5 48 h RGN, B b 7 B AR
KB A B HSP70 FRIKEAE 96 h 548 h
E TR, MRS TR TS ZE 2 (B 3)

] ﬁ%bhﬁ?fﬂiﬁ (0. mossambicus)
T4X,(0.mossambicus$ X 0. hornorum )
@ ﬁ AR 2 46 (0. hornorum)

5.0 0 XA FAR(0. hornorum$ X Obhornorum 3)
g 45
Hy 40
Ha gg
KES 25
}éé‘g 2.0
24 1.5
§'§ ° 10
25 05
s 0

0 24 48 96
BE]/h time
3 HEMETFIEEEH HSP70
RIEKEEURE
Fig.3 The expression level of HSP70
gene in the kidney of tilapia under salt stress

BN 22 ZZAFHA T R P AR i
AR I & AE L FNIE AL TR P HSP70 BRI R K
B7E0 ~48 h NAEHINEREMR, 24 h iR BIIE(E,
48 h W4 (0 h) o g AR
HSP70 FR3KXEAE 0 ~48 h ARFLEEZIEIE N, 48 h
BEKME. HE AR G, ERILRP A,
AR AR A IE SR TRE A+ HSP70 2 H %
KEAE 96 h 5 48 h Z [H] 6B & A2 L, T R 5L
TRIEERH HSP70 FIKEAE 96 h 48 h BE

fR(E4),
g B b Y Al
] (0. mossambicus
m}g g 90 N IEARTAR(0. mossambicus ¢
®ES 15 XO0. hornorum
i 1o B A8 352 k44 (0. hornorum)
R3Z | m KA TAR(0. hornorum$
% oo XO0. horngrum &)
S
g5 lacs . 22
H 0 24 48 96

iFE)/h time

4 HEMETFIEREET HSP70
RiZKFEURE
Fig.4 The expression level of HSP70
gene in the pituitary of tilapia under salt stress

EREEN 22 S ihE T, far AR R B E £ R0 IE
RAAFARPLAH HSP70 3 HFEXEEO0 ~48 h
W AESE NG REAIG, 24 h B X B4 {H,48 h BFfE =
FIIEKF(0 h) . R TF AL H HSP70
FIXRTE 24 h KB KME, HFF5E%E 96 h, #HF E
WE35 5,4 FBIEANLAF HSP70 B FH £k
HTE96 h i 548 h Z[AIE LB E M (ES),
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XO0. hornorum
b 2 b

- 8 p mARHTEE M

S 7 (0. mossambicus)
4 6 EARTFAR(0. mossambicus $
HES 5 XO0. hornorum
#®ES oA P k4 (0. hornorum)
% 3 ) g mAFAR(O. hor;norum—?—
L\E S 2
G5 1
:E 0

BfE)/h time

5 HEETFIEANAH HSP70
Rk FLAL AR
Fig.5 The expression level of HSP70

gene in the muscle of tilapias under salt stress

3 g

FIFASE BP0 E & RT-PCR J7 gl 2L Rl &
ik ELA HERS RS AR SR L BT IZ A
TENHEY) B A Y o BB 2R IR 3R ik 7K S AR 4k
MARRIBIE . FIHHX PO E & PCR J7 ik #1T
WEFEET, H 45 1T N S 2 R 17 1 I F A o
fbo EHEEREREREINSERN, HHAS
ST AR ER R E s B
AP FAENSHE RER FEH B-actin,
EF1-o.,GAPDH F1 18S rRNA'® "' | {H3X 645 5K
HEATREEZ B YR M H R =57 )
B RE Y B SE I S F R e, B R ¥ JCE A
FHAAS FRMLEFEHNSERET T,
Pt AR RT-PCR % 2 RE2E 5 2047 2 B 0T i,
TR E LI AR A LM B P R e R
WSEENER2EXEZ, HATHTOWASE
Hfe & M4 EEF BestKeeper, geNorm Fl
NormFinder'™! | A< 5256 5% F (R 7E 48 8 /4 RefFinder
ZAT UL 3 AN B ACH fH ELEHE R NS
BT W AMHEF . A SCI AL T 7E 2R e
i ,4 Fh & 9E R R4 215 18S rRNAGAPDH . B-
actin 1 EF1-a 3£ H F) 5 & 1, 45 R % B B-actin
SatEERST, HME b e T 4 # % 3E
1 HSP70 FERI 3K 7K, 28 B-actin fE 9 A
SR,

BERKAEAYFER R PN EEELE
T, BT N A ) A BRI ok 5 me LA AR A
A o EhEE R ZU AR Ak 4 X 4 i PN TR R R AR
AR, AN E B R R G R A TR
AW S, B R B, TR &
AR, XA SVIEREREIIKREE
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I (HSPs) 16 & 55 % ff 40 i P9 28 1 28 F1 5 DA sk
DH B, S B AR B B RS 2% 2 B AR
2% ASE U JE B9 & R Fe sl AR, T 4R &
2 A5 15 PR R ZU AR AL T8 B RE 10

ARG RRILEEBE 22 KM WHET 24 h
(R A | W i | A 2 | N S e A
8 HSP70 mRNA B EE®H T 0 h if M & &;
$148 h B, #EZH 4 HSP70 A E LB T
K Z 01 467KF- (0 h) SR T 46K P, SRR A
HENBEERTEE, 8 LR o0 &40
ROK AT DA ER 4 , 7 1 7K rp 0 HE 4 R LS B
IKEA LR BEAR A . 24 f AR £ BE /K IR % A 3%
FER KA, AR B ETESSREK
AR PAE R R 2R EREE Y HXAEN T E W
VA9 1o A AN E] , AL-AMOUDI "/ B 55 3 B & 3
B a8 B — N5 R 9 ER BE TR 22 48 h Y IE By A
6], 7E0 ~24 h, g T o5k B Y R 24 AR 16 5 me
% o S8 200 M v S R, R M R A B B R
RRIEH 2 MR MR, X 68 HSP70 #) 1
WRAEATEEAEERED, R840 0 5 E 5
Tk ; ) 48 h i, B JE 4 B3 13 3 fin 68 b S 40
BH AR S AN S B A A T R T N ARy 22
HIER 5%, HSP70 ik Z B W, =38 FAR a8
HSP70 #E 5 22 M 38 B IR ERIK, X
A B AR 2 B R VR AR A R,
PRI R 1 3 I £ BE a8 . AR SR 4 R iE
2,48 h 5 K2R BE H A E 35,%] 96 h B 4 Fp %
B BT S, H ik L B, W sh &g,
XULHH 4 Fh B JEf7E 96 h B LR G B 28 i
HiZ /e )1, BN S & R, 5 A
Z EAMH] , 4 A 1 B R, A& BB ;96
h B} 4 Fh B IR R HSP70 B # AR FER _FiEE
KM G R BT, A4S A R
J1F R, A& R R AL fh 40 2540 ook B 2 A dh
43, DT 532 W) AL A A A A R 7, 8 AR i =
1%, PR e 2R B A R 2 LA 6, o 5 g0 e i
P SZ RIS K. BRSRERM, RS & R
HSP70 Z5 A W] LA 40 i X R — R PR e 3 8 9
PG TR , XFPFE- R S B R PR A2
HIFRAS E @ o o B R A BU R AR E R L B
IRl S B VR FR AN 40 B 8 T4 Sl s B

VOKEFaAE S T/ REE £, @S
ANER I A BRAE FEFR B /NG 1 2B R MO FE TR v
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FEARAR B R B PRI, I T X AR AL A4 7K 6 T 5 B
HEEER . APFTEAERRE 22 & 0Fha
T, ERZTREHL H HSP70 I[N F£k BT
24 h BEEKAE, TR FEAEHH h HSP70 =
REF 48 h AR HEKE, XATREREH TER
LT 40 x5 3 H AR Ak EL SR AS B 40 B B 4
&, 15T HSP70 WP BRI A T4+ 5 4 fe
FIIE# A BT AR, MRS BRI T Eh e 1. #
M Pt R AW, R LB AN
WA i) MLS-96 4371y 22. 29 i1 21. 56, % &
BRI R R L B Ak SR B Ak
#IERL TR R 22 F AR B MLS-96 43512 29. 80
F129. 38, B I A] WL AN SR A B i $h B8 0 AH 24, T
EERZFR T B E S TEA, RALH
WA, YHREFEREE3S 5,796 h B H
FIEAZ TR HSP70 3 H R FEFREK, X E
B B AR 1IF R 38 F R 1 MLS-96 AH3T , {H B4 Tiif 35
FEAR I REUER S BRATLAR Y it 5 1 B, IE 38 F4R
B A T S PR T R AR B 4, A
A N AT 4E R A0 B IE K AR BRI RE, B T
W R

EAERAREENNTWHE, S H5EHKM
AR EE RSB BRSNS, flan
(R W I 7L R (Prolactin, PRL) 2 5 iR i Fif
BB BEERT D AHREREH, RET
REE(RH HSP70 Rk BRAEO ~48 h NFRFLLZ 183
i ,48 h Bk ORE, A 3 F & JE ik
HSP70 X BTE 24 h K F|E(H ,48 h B FREZEA)
1HKF(0 h) , X R R FREARE X BB
FEAS AR AN BURR , T 52 5218 3 3 I # AR 52 2R B
K AR IE B ALAE, At 3 #h P AR
X b B L BUREE B . IR BRARR AL
BEERTAE, (B EREE LA &K &
HZE ALK 23 28 3 B0, B s LA
HSP70 {3357K 7] LA B2 Bk B X HL 2 e K/
FEERRE 22 S hE R, AR B B R i R OE 38
FRULAH HSP70 Fik B35 LFHE TR, 76 24
h B IR B WE(E , 38 B FH R 2 35 J5 , HSP70 Rk &
KU N ; MEER L B JE AL H HSP70 %
HPEEREE 22 Sk e KRB B R E T, H—
BEREAE KRN 25, X Ui 58 AR L
MER WP EANRZmBERR, SR
ik HSP70 75 ) F HoAB 47 i B A 40 P P 484k 35 475

HH , JEFR M IE W A RS

i LRTR, T E AT LS R R R e B IE
AR e B Ak R IE R T A HR
HSP70 357K #7224 , A 7] & B A1 4 L 2 8] 7
TEZ25+ . HSP70 TERL AT 2 AR IA , 78N 3
Ja HR KB BN N, R Rk K S F) g I AT
LAVE 9t A [ 52 3 #8074 B 0 0 0 302 BE 19
fotno Hr, ThE T E AL H HSP70 REM
RSP AR ML AE 1 Z RIS MEBEGR , 7] DR
PR LA L 4 7 2 AR A R RE T TR FE 0 T AR
{H HSP70 f9321K 5y 3 Ji16 £ BZ v 1 A 4k 2 B[R]
KA IR, HSP70 235 /K1 o B 3F 4 it b
IrF-FEbR B9 BB 7 ML T T — 2 A B
Fto

B2k
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The HSP70 gene expression response of four strains of tilapia to salt stress in
different tissues

LIU Zhigang', LIU Yujiao'*, LU Maixin' , ZHU Huaping' , KE Xiaoli', GAO Fengying', CAO Jianmeng',
WANG Miao'

(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture, Pearl River
Fisheries Research Institute, Chinese Academy of Fishery Science, Guangzhou 510380, Guangdong, China; 2. College of
Fisheries & Life, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To evaluate the salt tolerance of four strains of tilapia Oreochromis mossambicus, O. hornorum,
cross hybrid ( 0. mossambicus @ x O. hornorum & ) and reciprocal cross hybrid ( 0. hornorum @ x O.
mossambicus & ) at molecular level, expression profile of heat shock protein 70 gene ( HSP70) in four tissues
(gill, kidney, pituitary and muscle) of the four strains of tilapia under salt stress was studied using RT-PCR
method. The results showed that at salinity 22, HSP70 gene expression in the four tissues of those tilapias
increased first, peaked at 24 h and then dropped to initial level at 48 h, and there was no significant change
in its expression level when the salinity was increased to 35. There were differences in the expression level of
HSP70 gene among different strains of tilapia and among the four tissues under the treatment of salt stress.
The expression level of HSP70 gene was not up-regulated in the gill of cross hybrid throughout the treatment.
The expression level of HSP70 gene peaked earlier in the kidneys of cross and reciprocal cross hybrids
compared to that in the parents at salinity 22. The expression level of HSP70 gene increased slowly from Oh to
48h, and peaked at 48h in the pituitary of reciprocal cross hybrid at salinity 22. The expression level of
HSP70 gene in the muscle of O. mossambicus increased rapidly at salinity 22 and maintained high at salinity
35. In conclusion, the expression level of HSP70 gene was closely related to salt tolerance and stress level of
tilapia. The expression level of HSP70 gene in the kidney of tilapia under salt stress was in positive correlation
with their salt tolerance and it can be used as a potential molecular indicator for evaluating salt tolerance of
tilapia.

Key words: Oreochromis mossambicus; Oreochromis hornorum; cross hybrid; reciprocal cross hybrid; salt
stress; HSP70 gene
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