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ZXEHE hspT70 ERZOFINTE, Rik
e RN TRIAARIE

AERT REEY x4 FRET OE M AWE'
MEH ' Ry EA AW BEE

(1. IR RS Rk B AR 6111305 2. DU R FAmBl# %kt HEZL  625014;
3. RERTARMPBLE BRI AT AR 611130)

HZE  #{kE & & 70(Heat Shock Protein 70, HSP70) 5 A 4 k40 ¥ 4 8 86 ) 148 %, HAE &
MENEEE TR EENER AR UELET @ (FEFH & Pelteobagrus fulvidraco @ x LK & #l &
P vachelli 3) A 3¢ %, 13 %] 735 bp t hsp70 cDNA #8 F7|, HFHATT £ W1 B F 00 55 Lo
%t & & PCR Tyﬁémﬂﬂ hsp70 £ F mRNA EKWH/AM%EXJJ%LED £RET, hspl0 HEELAE
FRRE. 85, . LA 4 NS AERE, Hd, E¥AHGT, ENENELAELRER TARN. £
%umm@%% B(P<0.05); £ 20°C(# 8.41). 25°C . 28°CH1 31°C 4 MNBE LU T, 2 #&H £ hspl0
HEEME, &, BN ALPNELELRLMBEEARE FAEY, Hd, 28CH 31CT,
hsp70 EFE A R Rk BB Z 5 T H M4 2(P<0.05), F WA N4 % H 05 5 Mgk 4 4,
TN ERA M E LS WELERE LR T MELTH — LR K
B340 BN EH A hspT0 A H; AL KR
RESZES S917.4 XEHREEE A XEHS 2095-9869(2021)01-0047-09

R AR KA REPEENREN T, 1 R A D EZ A IR R A R A
AR N ALK A MES Y, R AR AR S AR A B AR S 1k SR (T R A, 2009) ¢ it
FUAt A5 PR S Sh 0 EAT B B2 0 (Elliott, 1995) WY BLe X 2 A K (5%, 2007; 5KHEZ4E, 2009).
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11 R (A%, 2004; Goyer et al, 2014) . AR (=,
2015) . %u¥% (Morvan et al, 1996; i #E#KZE, 2007)%5 5%
o, DT 5 | 02— R AR BLAE AR AR AR I U
AT 55 (Oncorhynchus mykiss)E/KiR 14°C~23CF , 4L
29 250 B L B 1 T e T e (el 2 D, 2008)5 22°CTF
VIR B aa SR 68 (Pampus argenteus)4f1fh 48 h, H
1l RN AR i I B 2 AR R (P>0.05), T
HAE 32°C F WG J1 2 LT (P<0.05) (tE Ik %,
2016), HYRFEHE 70 (Heat Shock Protein 70, HSP70)

S A0SR BN O A A AR AR AR bR —

HSP70 J&#K 78 3% 4 (Heat Shock Proteins, HSPs)
KGN B ELEN— 01, s FE2R 70 kDa. i5tfL 2%
K Ritossa 1 UK TE 18 (Drosophila) Wk if v & LAV
i 8K I (Ritossa, 1962); FRIMIRTESN, 40MAEIGIE . Bt
AL EEE . BRI EHANIHEIE T, A HSPs
HE R, R, SRR A N B H (Stress Protein, SP) (B
CHEAE, 2005), HSP70 J2& H i a2 R iiF 5 i) 12 B —
IR/ 1, P2 M0 hspT70 LT A O HRIE,
wn B Ak f1 (Oreochromis mossambicus) (Molina et al,
2000) . i ffi (Ctenopharyngodon idella) (FKV.Fk 55,
2009). W13k fifi(Megalobrama amblycephala) (FH#E1ES,
2009). ik [KH# (Huso dauricus)(Peng et al, 2016)%
HSP70 A EZMEY=Tife, o EDRe. 4
s BT DNA ., BSR4 Z 68 1% . 1R R+
FEE, fERIR T, HSP70 BEbRBh AR MR 1 2 M (Heredia,
2008). PRI ARG 32 4545 (Deane et al, 2006; Rosic
etal,2011),

ZeAZ PO (B Pelteobagrus fulvidraco @ xF,
KRB Fifa Pelteobagrus vachelli )L 15 & H4E
Tl K2R 55 2 R E R LRI & | 22 KR
AT R A 22 01 23 W 38 I Y R IR K SR £ 28
HEL AR FPEIC S GS-02-001-2018), HiAEA R 3554
ST, SHAREFMMAL, | aE KT
i 143.4%; SAORTLIREFUOARLL, AT 4

ZREEYE . BT, RAETEENCIFRE T i i
HBEH B B A 3 e WA T oY TAE(E DR, 2003;
FEEAREE, 2016; Pl RS, 2017; skAEHESE, 2017),
RAEHTI 7 T8 WS AR RT3 o A58 0] 24 38 B i b
hsp70 FERFEATERE . AEYME B2 . HEIRIRW
R I, FR ST T R N IONT hsp70 35 R 20 21 36 35 A 52
S | PO O B FE LA, o HAd R AL
FREE A —E SR T

1 M5
1.1 SEg&A

VERUEERETCHG . HUAS B S0 2438 B i fa 30 |2,
A (13.88+1.03) em, SRAE TP JE LT AR X
2 STTE RV e 15278

30 BB A 4 4, 4l 6 )R, 4 I EIE
T 48 cmx34 cm*25 cm (FRFEAH, KK 20 cm. B
AN, 2508 20°C(H 4. 25C, 28C
F31C, R R0.5°C), AL 3 h J5 R,
TG EAS AL AR . 88 RAILIA, GER, —80°C
FEAGIR VKA PR AT

1.2 hsp70 ERE#ZOF I E

%M Total RNA Kit 1I (Omega)$it Bt 24 22 # Fi
& RNA . 1%3h i 0% BE ik B 9K A1 NanoDrop 2000
(Thermo) Kz ill RNA (W58 ME | WE M4, 1
PrimeScript™ RT reagent Kit with gDNA Eraser
(TaKaRa)f) 2L B AT cDNA 195 1o

95 GenBank H B F A1) hsp70 cDNA J¥51] (&
e KR673401.1), #it5I1¥(ER DY HAss i #ifh
hsp70 FEHFKZOITH) . LLZRAC it cDNA iR it
17 PCR "1 ,PCR /K 5 3 IR 2xTSINGKE" Master Mix
(TSINGKE)., [l 54ifb . W7, $RAFA38wHiMm
hsp70 BRI TS

x1 AZLKETABSIFT
Tab.1 The primers used in the experiment
519 Elk/ 2]l P71 H AR /PN
Primer Primer sequence (5'~3") Amplification target Product size (bp)

HSP70-F GCTTGGATGTGGATGGG #0731 Core sequence 735
HSP70-R GAGGGATAATGATGCGGC #0731 Core sequence

HSP70-qPCR-F AGCAAAGCCACCCACCAAGA qPCR 101
HSP70-qPCR-R TCCAGCCCACCATCAGCAAG qPCR

actin-F GGATTCGCTGGAGATGATG qPCR 219
actin-R TCGTTGTAGAAGGTGTGATG qPCR

18S-F CCTGAGAAACGGCTACCACATCC qPCR 1
18S-R AGCAACTTTAATATACGCTATTGCAG qPCR
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1.3 hsp70 ERABLHRKIE

RYE I s B Fita hsp70 075, BE qPCR
1P (3 1) S M A 1R TR AH AT 5T (1 55 B4E,
2017; 5KUHSE, 2009), AKELHNSIHLA B-actin Al 188
rRNA A NS5 D). SRS s
. B MK, WIS RNA, Sehs, RTSemse
52 & PCR(Quantitative Real-time PCR, qPCR)J7 i
K hsp70 JER mRNA FEAFAE . 68 . LA )
X R A, TR R 274 (Livak et al, 2001).

KH] SPSS 22.0 #E47 LK F Jr 2253 41 (One-way
ANOVA), A[FALERE]FEAT Duncan’s £ 5 LA IR,
i KFHL 0.05,

2 #R

hsp70 R0 5153 47

Dy 25 SRR WY, D Z A2 B A0 T 20 20 B 5 0
B2 hspTOFE A B BER/INAT735 bp(El1), i@ NCBI
I ) ORF Finder (https://www.ncbi.nlm.nih.gov/
orffinder/) iy %& JF Jji %] 1 #E (Open Reading Frame,
ORF), ORFH729 bp, BT 2 4ihS 24342 LR 1
A H; T ExPASy-Protparam tool (https://web.expasy.
org/cgi-bin/protparam/protparam)it 17 & [ J5 51| FE A4
TEA . AR AN, Leu(L). Ala(A)F1Ser(S)w%
AR, M H8.6% . 8.6%F17.8%; MREZ LR (Asp
+Glu) 274>, fdi11.1%; B8Pk 2 LR (Arg+Lys) 321,
H13.2%; HIEpI/MW 49.06/27251.28.

2.1

GCT TGG 6

7 ATG GTG GAT GGG TCC CGC CCC CTT GAC TCT AGT TTT AGG CAA GCA CGT GAA CAG CTT CGC 66

M v D G $ R P L D S S F R @ A R E Q@ L R 20
67 AGG GCC AGA CAC AGC CGA ACG TTC CTC GTG GAG AGT GGA ACT GGG GAA TTC TGG TCT GAG 126
21, R A R H § R T F L V E 8§ G T G E F W S E 40
127 ATG CAG ACG GGT GAT AAG TAC ATA GTG GCA GAC TGT GGA GGC GGG ACG GTG GAT CTT ACA 186
41 M @ T 6 D K Y I VvV A D C¢C G G G T V D L T 60
187 GTA CAT CAG ATT GAA CAG CCT CAA GGA ACA CTG AAG GAG TTG TAC AAA GCA TCA GGA GGT 246
61 VvV H @ I E Q@ P Q@ G T L K E L Y K A S G G 80
247 CCGC CAT GGT GCG GTA GGC GTA GAC CTG GCT TTT GAG GCC ATG CTG TGT AAG ATA TTC AGC 306
81 P H G A V G V DL A F E A M L ¢ K I F S 100
307 ACA GAC TTT GTT GAA ACA TTT AAA GCC AAA CGT CCG GCT GCC TGG GTG GAC CTG ACC ATC 366
101 T b F vV E T F K A K R P A A W V D L T I 120
367 GCC TTT GAG GCC CGC AAA CGC ACA GCA GCC CCA AGC AGA ACA AGT GCA CTC AAT ATC TCA 426
121 A F E A R K R T A A P S R T S8 A L N I S 140
427 CTG CCC TTT TCC TTC ATT GAC TTC TAC AAG AGA CAC TGT GGC CAA AGC GTG GAG ACA GCA 486
141 L P F 8 F I D F Y K R H €C GG @ S8 V E T A 160
487 CTA CGC AAG AGC AAT ATG AGC ATA GTA AAA TGG TCT TCT CAA GGG ATG CTA AGG CTT ACA 546
161 L R K 8 N M 8 I V K W S8 8 Q@ G M L R L T 180
547 GCA GAG GCT ACA AAT GAG CTT TTC CAG CCC ACGC ATC AGC AAG CTC ATC AAA CAGC ATT GAG 606
181 A E A T N E L F Q@ P T I S K L I K H | E 200
607 GAC CTG ATG GAG AAG GAG GAA GTT AAA AAT GTG CGC TTT CTG TTGC TTG GTG GGT GGC TTT 666
201 b L M E K E E VvV K N V R F L F L V G G F 220
667 GCT GAG TCT CCA ATG CTC CAG CGT GCA GTC CAG AAT GCA CTG GGC CAT CGC TGC CGC ATC 726
221 A E S P M L @ R A V @ N A L G H R G R I 240
727 ATT TAT CCC 735
241 I Y P 243

B ZRsg B hsp70 BERAZ 0 91 L 4 U ) = L 1R Py 91

Fig.1

2.2 hsp70 BEEZERS REREIRES T

W v BEAS B 1 A 28 U hsp70 FE AT IR 5
SR F 515 5T NCBI L #) BLAST(https://blast.
ncbi.nlm.nih.gov/Blast.cgi)i#f 1] Nucleotide BLAST #l
Protein BLAST, izl MegAlign 7.0 #7155

Core ¢DNA and deduced amino acid sequences of Asp70 in the hybrid of P. fulvidraco @ x P. vachelli &

AIEMFNEIEDH . ZRERER 2), L EBAE
6 Fh a2y hsp70 X 1 IR A U 14 4 80.2%~
99.7%, BILFRFEEIEN 87.6%~99.6%, FW hsp70
LA B R FUEE, 2 X B R BT . 1K 2
TEANF T Zesc 05 DL b 6 F 2y hsp70 FEH
RAIEMRITHNM 2R
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R2 RTEPE hspT0 ERGERSREBE RS
Tab.2 Homology analysis of nucleotide and amino acid sequences of 4sp70 gene in the hybrid of P. fulvidraco Q@ x P. vachelli 3(%)

Sequence PfQ x Pvd HSP70 PfHSP70  Ph HSP70 Ip HSP70 PnHSP70 Am HSP70 Sg HSP70
PfQ x Pvd HSP70 99.6 95.0 95.4 91.3 90.5 87.6
Pf HSP70 99.7 95.5 95.9 91.7 90.9 88.0
Ph HSP70 93.1 93.2 98.3 94.6 94.6 90.5
Ip HSP70 91.1 91.3 95.2 95.9 95.0 91.3
Pn HSP70 86.6 86.7 89.2 88.4 94.6 92.6
Am HSP70 86.5 86.5 89.4 87.9 91.8 93.0
Sg HSP70 80.2 79.8 81.3 81.7 83.6 82.9

W ZENEG I REIENE, 47 A N A BB FEIRE; RS R T 24 E A, W0 Pelteobagrus
Sulvidraco }y Pf, & 2 [al, [RIPEPESBT A IR D . R IR S A M Y B ok SRR AN R . BUifa . XM_027142774.1,
ANA95811.1; KRR ICIAHE: XM 026936442.1, XP 026792243.1; BEA X EHN:. XM _017472403.1, XP_017327892.1; ZHIK
B S IEHE . XM_017699660.1, XP_017555149.1; Z&VHEFANJEAE: XM_007242038.3, XP_007242100.2; JH jth 4 £ il .
XM_016269488.1, XP_016124974.1

Note: The lower left hand part of the table shows the homology of nucleotide, and the upper right hand part of the table
shows the homology of amino acid. The abbreviations in the table are acronyms of the scientific name of the species, for example,
Pf stands for Pelteobagrus fulvidraco. The same as Fig.2. Species and Accession numbers of nucleotide and amino acid sequences
used in the Homology analysis respectively are as follows: Pelteobagrus fulvidraco, XM_027142774.1, ANA95811.1;
Pangasianodon hypophthalmus, XM_026936442.1, XP_026792243.1; Ictalurus punctatus, XM_017472403.1, XP_017327892.1;
Pygocentrus nattereri, XM_017699660.1, XP_017555149.1; Astyanax mexicanus, XM_007242038.3, XP_007242100.2;
Sinocyclocheilus graham, XM_016269488.1, XP_016124974.1

I SECRS A ) (I W1o/GS RPMDS SF RQARE QLRRARHSRTF L VES GT GE[fWSEMQTGD[4Y| VADCGGGT VDL TVl

Pf HSP70 A IGSRPEDSSFRQAREQLRRARHSRTFLVESGT GEgWSEMQTGD|{Y| VADCGGGTVDL TV i\
Ph HSP70 BN SGSRPEDSSFRQAREQLRRARHSRTFLVESGT GEBWSEMQTGD Y| VADCGGGT VDL TV Y
Ip HSP70 B GSRPEDSSFRQAREQLRRARHSRTFLVESGT GEBWSEMQTGD[(Y | 59
Pn HSP70 MR GSRPEDSSFRQAREQLRRARHSRTFLVESGT GEMWSEMQTGD|{Y | 60
Am HSP70 M8 GSRPEDSSFRQAREQLRRARHSRTFLVESGT GEBWSEMQTGDLY | 60
Sg HSP70 A»GSRPEDSSFRQAREQLRRARHSRTFLVESGT GEBWSEMQTGD[3Y | 60
Consensus gsrp dssfrqareqlrrarhsrtfl vesgtge wsemqtgd yi vadcgggtvdltyv

PfQ xPvd HSP70 [Fle] 122
Pf HSP70 121
Ph HSP70 KRPAAWDL TI AF ¥al
Ip HSP70 KRPAAWVDL T1 AF vy
Pn HSP70 121
Am HSP70 121
Sg HSP70 121
Consensus ieqpqg | kelykasggp

PfQ xPvd HSP70 [FGUGUAARSRT SARNIEINGETE] 183
Pf HSP70 EARKRTALPSIR SLPFSFI 182
Ph HSP70 EARKRTALPSIR SLPFSFI 182
Ip HSP70 EARKRTALPNIR SLPFSFI 181
Pn HSP70 EARKRTANPERLYSTNL NI SLPFSFI 182
Am HSP70 S [HGRA SLPFSFI 182
Sg HSP70 EARKRTALPERE SLPFSFI 182
Consensus earkrta p r i slpfsfi

PfQ xPvd HSP70 TNEHFZNESKL IXGI E RFLFLVGGFAESPMLQRA | 243
Pf HSP70 UINEL FQPTI S48 KHI E RFLFLVGGFAESPMLQRA | 242
Ph HSP70 UINEL FQPTI S 4RI KHI E RFLFLVGGFAESPMLQRA | 242
Ip HSP70 IINEL FQPTI S 4RI KHI E RFLFLVGGFAESPMLQRA | 241
Pn HSP70 RFLFLVGGFAESPMLQRA | 242
Am HSP70 RFLFLVGGFAESPMLQRA | 242
Sg HSP70 | 242
Consensus nel fqpti ikhie Im keev vrflflvggfaespmi gqra gqnalg crii p

B2 hsp70 3R Z LR T 5 LT

Fig.2 Alignment of amino acid sequences of 4sp70 gene
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2.3 hsp70 EEAARIE

DL B-actin A1 18S rRNA HXU N ZFH, qPCR 73
BT hsp70 FERITE 20°C (il 2H ) 4% 28 B Ff0 AN [R) 41 41
IR X ik i, 25 o (B 3), hsp70 JEHTE 38 HE
S L. 68 M. LA 4 MEZUI A R, HEES
R BRI IE . R, 88 WLA . R S
5 LR eIk A 22 W (P<0.05), Ml SR . AL
A B 26 kR 22 5 35 (P<0.05), BES LY k2
A3 (P>0.05),

—
W
™

._
o

|

|

g
n

(=]

JeAE # A HSP70FE I AE T 32k &k
Relative expression of HSP70 gene in

the hybrid of P. fulvidraco Q x P. vachelli 3

JHFHE Liver #8 Gill i Brain JJLA Muscle
ZHZH Tissues

K3 sz ien hsp70 JENTEA R ZHEUR YRR ik &
Fig.3 Relative expression of 4sp70 gene in different tissues
of the hybrid of P. fulvidraco @ x P. vachelli 3

P& P AN [) 7 B RS FEAS [F) 2 2] 19 3235 22 5+ (P<0.05)
Different letters in the figure represent differences in
expression between different tissues (P<0.05)

24 hsp70 EERERENE THAARIEDH

TR S qPCR 25 (Bl 4), 25°C. 28C
F31°CF ,hsp70 FEPH B35 1 i s SR U 32 o 8
JFRE . Bk WLA, H 28°C . 31°CF hsp70 FEH T
RBESENE. W, NIRAP RS EER T E
(P<0.05); 1fii 25CF, hsp70 &N TR LR S5
JHFIE P 1 22 35 1 25 SR 1 25 (P > 0.05), (H 5. LA
R Ik R 25 5 T 3 (P<0.05)

JIFIVE HR Asp70 S5 PR ) 26 i ik AL 8 1) T 55 B T
J5 N, 28 CHARIRKME, RikmEBEST 20T,
25°C A1 31°C N FIEE(P<0.05); A, hsp70 FHEA
14) 3¢ 35 ek P TR B 1) T v TR BT B 7, 31°C Ik Bk
H, 28°CHI 31°C FHYEIA R R E ST 20°CHI 25°C T
FRIKEE(P<0.05), b B BE I O 22 28 # G hspT0
FENFEGR A )RR b, Asp70 FEK AR
5T B AT S TR R, 28 CRTIA Bk
i, H 28 CTFRFEXIELE 201C, 25°CHI31°C FRYE

IR 225 5 0 3 (P<0.05); WLRHZH, hsp70 JEPH
Ak i Pl L B A TR BT BT, 31°C AR e KA,
3ICTFHFREEY 200C . 25°CHI 28 C MR A EE
5t I 3 (P<0.05),

Bb
25r &8 FPE Liver Be
20 il Gill
15t Ji%§ Brain
oL == JLPY Muscle
51 Ac (_j'[&_lb Ba B:a

N
T

—
T

ZeR BB HSPT0R FH AN £k B

Relative expression of HSP70 gene in the

hybrid of P. fulvidraco Q xP. vachelli 3

20 25 28 31
1R.JE Temperature/’C
Bl 4 RERE T 438 8P hsp70 FEH
TEAN [F) ZH 21 Fg R NS 8 3K
Fig.4 Relative expression of 4sp70 gene in different
tissues of the hybrid of P. fulvidraco @ x P. vachelli &
at different temperatures

R IRV - 1 2 ) — S 7 2 20 i 02
(P<0.05), A[FKREFEAGRR —HLUR R T 1Y
Fik 2 57 (P<0.05)

Different lowercase letters in the figure represent
differences in expression between different tissues at the
same temperature (P<0.05), and different uppercase letters

represent differences in expression at different
temperatures of the same tissue (P<0.05)

3 i

R IR A HESI Y, IR H AR LA Z= A2 Al
Xof 0B A A R EE N, K PR Y A PR ER (n
Hpm . A AR AR ) W R A 0SSR o) A
AR, X SE R 5 e AR N R 5 2 1 i 0
MFAFEE B BAMC, HSPs AW A A7, 1
[ —E WA A R L 2L 3 A SRk (2 =48, 2004)
AWF5EiHE AL qPCR HYTT AN T hsp70 FEZR 58 8 Hifh
AFEHA A KRR, S5 RERVI(E 3), hsp70
BENTENFHE . 8. Mk . LA EAT B R SV Ak
JHFRE b 0 Rk o 0 2 v T L LA TP R s A,
X AR S FIETE S i AL . AR Se . NERBE YA
WA HER A o EEAEIA G, hspT0 HYLIZ
R 5 PR 3R GK A R A (WK KA, 2009) L R VT 6
(Trachidermus fasciatus) (XI|JK4, 2013) . i5 G #(Peng
et al, 2016) MBI il , (HAHXF X RIS H] R0k
IV AFTE 22 57 - T £ 1Y) 4% 2H 21 R] 9 358 6 vl v 2R
WRUCR . TEIBENE . 88 LA, ELAG S AT IRNE . B
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JWLPA A8 25 35 4 25 5 1 35 (P<0.05) (BKIEFKZE, 2009) 5 s
VL8 hsp70 FEAESE . B . WLPA . IR A 0 260k AR
B IR (R PR 42, 2013), 1T fE 5 R A PR i) 22 50 %
LR B BB BN IA], R BEAE ALY hspT70 TEASF] 4
2 2 P A OS] ) 0 7 (Peng et al, 2016; F =%,
2008; J1 334, 2006).

TR L S S 5 N TR JRLEE T 2 58 # B hsp70
HREARAL P RFRIKKFE, 20C~31°C, KEER
JERITH R, hsp70 JERFE AR [RS8 5 5 b Fh
W hsp70 SEHFEQRP B G2 4005 h B AR, H
o, EERUULIA P ek e SRRk B AR A I
IR R ) Rk e S O TS R R R R, 28°C Bk
AR, B8 LA R E B AR T Fa 34 5 B A hspT70 it
Tk JEE e 17 B 7 A (R B 4, 2013)#a s —3, iR o8
fh a5 4 (Cyprinus  carpio) N IEEKH 10°C~28
T BEH(E 2%, 2008)— 2, Y2 AW ETHYE
o WA, PHIAFIE G (Acipenser baerii)ifE 1T 2
N, R 17.5°CililEE % 27.5CI5, hsp70 THE
FUIRG ) ek R IR RS, 2013), X
L S5 ATIF 5T 25 S AAT

hsp70 HA T Z Wiz Ffis, e A8 Rie
Wi fa 25 ) A FRIR 25 (Dunlap et al, 1997; Vijayan et al,
1997). AYric ) 5K W (De, 1996; JLHESE,
2004), TAEN A Y bn 5 AE AR A 1A R R
FT HSP70 KGNSS, EI4EHEA HSP70 Kk
KT S HLR “HR B B T E(Ge et al, 2002).
HSP70 X il BE W A UK, B HE S Fhric ot k4
X BE 4 26 855 A8 fL 19 i B, (Mukhopadhyay et al,
2010), WFFEEM, SMEEER M B ERT D P
AEffi(Oreochromis niloticus) ¥ fa i fiE HSP70 ik,
HR B EIARLE S FTHE FRABBGRR S, 2012);
4R Carassius auratus gibelio) i ¥ 2 h 5, FFHE
H hsp70 FikE AR E (P<0.01) (AEIfE, 2018),
hispT0 1EAS ] 2 2% o7 380 v 1oy R[], AR BF 7
F A A0 1) B 2 X TR %) i) i Ay URK Ry
2 B AR R U U ZEL 4, T R R A S A SRR
W AR Y SRS T, hsp70 ik T 2 S AE IR
LU BUR B —FP LR LRI SR . hsp70 SEPRIZK
WEAFAE WA hsc70 FER, HOFE N A TR Fimn
HSC70 FiE(5KLE, 2009)04HEAMF5E, 25°CF HSCT0
FERTRE I SR B ik, AR R resi b i,
TENLA T ERAR, X 5ZAe5c B ATE 25°CF HSP70 /Y
PRRGER 5, 2 3RB HSP70 kB Z% %t
B B P LA TR R R 7 A I 2 I A8 X LA AR
P EA EEE,

o, BRI A9 P 32 P 2 S (Oxygen- and
capacity-limited thermal tolerance, OCLTT) (Portner et al,
2001, 2008) Al i HH Tk K il 2R (H 254, 2013),
WRAEZ B PRI B A W R S R, A
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Cloning, Expression of 4sp70 Core cDNA and the Effects of Heat Stress on
Its Tissue Expression in Pelteobagrus fulvidraco Q x P. vachelli &

ZHU Lingwei'”, ZHANG Chaoyang'”, LIU Zhao', LI Liangyu®”, TANG Hong®, ZHAO Zhongmeng',
CHEN Yuwei', WU Jiayun’, HUANG Xiaoli', YANG Shiyong'"

(1. College of Animal Science and Technology, Sichuan Agricultural University, Chengdu 611130;
2. College of Life Science, Sichuan Agricultural University, Ya’an 625014,
3. Fisheries Research Institute, Chengdu Academy of Agricultural and Forestry Sciences, Chengdu 611130)

Abstract Heat shock protein 70 (HSP70) is closely related to the stress resistance and anti-stress
ability of organisms, where it plays a crucial role. In the present study, a 735 bp core cDNA sequence of
the hsp70 gene isolated from the liver tissue of Pelteobagrus fulvidraco QxP. vachelli 3 was amplified
using reverse transcription polymerase chain reaction (RT-PCR), and the bioinformatics was analyzed.
The relative mRNA expression of the Asp70 gene in different tissues was tested using quantitative
real-time PCR (qPCR), which revealed that 2sp70 mRNA was found in all tested tissues, including liver,
gill, brain, and muscle, and 4sp70 mRNA expression levels in liver tissue were significantly different from
that in brain, gill, and muscle tissue (P<0.05). At 20°C (control), 25°C, 28°C, and 31°C, the Asp70 gene
expression in liver, gill, brain, muscle tissue generally increased with increasing temperature. The Asp70
gene expression level in gill tissue at 28°C and 31°C was significantly higher than that in other tissues
(P<0.05), which indicated that gill tissue was sensitive to heat stress in the hybrid. It was suggested that
this may be an organism protection strategy for gill tissue, which is important for respiratory metabolism
under extreme changes in temperature.

Key words Heat stress; Pelteobagrus fulvidraco; hsp70 gene; Tissue expression
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