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Primers used for the cloning of HSP60 cDNA of T. albonubes and its RT-PCR qualification
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M-dF: GACTACGAGAAGGAGAARCT
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M-dR: GTCCTCACSACCTTKGTG
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R79-2(GSP2) : TCTTTTGTGACTTTGGGGCTTCC 723
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3'26-1: AGGAGTTGAGGGATCTCTGGTGGTG

3'26-2:CTCGGAGAATATGTCAACATGGTCG 913
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acids sequence deduced from HSP60 gene of

The phylogenetic tree based on amino

T . albonubes and other species
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2 Tissues
L:AFAE Liver; M: LA Muscle; G Gill; F.#% Fin; E. IR
Eye; O:80 8 Ovary; 1. /38 Intestine; B:fil§ Brain; * ; P<0. 05.
2 WHTEE PCREM HSP60 EARRAR P HERKTFE
Fig.2 The measured expression level of the HSP60

transcript in different tissues using qRT-PCR
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Fig.3 Relative liver mRNA of TaHSP60 after copper exposed

3 i it

WFIE 2R B BOR 5w 8 1 5 A= 0 32 B0 e 3 22 1]
AEWREZEMLRY . T O R B 1Rk
P, HAE AR W £ M2 B K 30 B AR 4% 1 AR R 1Y
B RN I T R ALY/ R Vo ) M Al & o (= I N ]
HSP60 7E IF & Bk N 8 4% 10 T 48 Fr 40 i 1F 5 2 g 2
WA AL

A5 2 N OGS IR T B 5K
HSP60 #EATHIE , 2 FE /R T 91 43 B W s, o e 1Y)
. HSP60 & A5 £k ki fk HSP60 45 1F 3 ¥ AAVEE-
GIVPGGG., ATP %5 & X 3 KAGRKGVITVK-
DGKTLHDELEIL, R IR 81k 5 5 7 51 AATAAA
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ARyl 22 18] HSP60 cDNA A% 1 /2 ¥ 91 #7163
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TR 22 7 I AETE , R v 235 R R ZEAS R 0 A AN ) 5%
A N =l = S P e S 5 N 1 R N 7/ S
B, B HSP60 4 14 75 5 45 o0 R, FLZE ATl Y
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Cloning and expression of heat shock
protein 60 cDNA of Tanichtys albonubes

LIU Hai-chao CHEN Hui-hui QIN Jian-hui MA Xu-fa

College of Fisheries s Huazhong Agricultural University/
Key Laboratory of Agricultural Animal Genetics ,
Breeding and Reproduction of Ministry of Education ,Wuhan 430070,China

Abstract Heat shock protein 60 (HSP60) functions as a molecular chaperon and plays an important
role in protein folding, maintenance of structural integrity and proper regulation of a subset of cytosolic
proteins. To identify a sensitive biomarker of freshwater monitoring, the full-length cDNA of Tanichthys
albonubes HSP60 (designated TaHSP60) was cloned by RT-PCR and RACE techniques. It was of 2 486
bp,including 5'UTR of 102 bp and 3'UTR of 656 bp. Its open reading frame contained 1 728 nucleotides
which encoded a 575 amino acid peptide. The deduced amino acid sequence of T. albonubes HSP60 had
the highest similarity with Danio rerio (96.2%). The similarity between T. albonubes and Carassius au-
ratus s Paralichthys olivaceus s Salmo salari and Xenopus tropicalis was 93. 2% ,89. 7%, 88. 3% and
83. 8% ,respectively. Clustal X analysis confirmed the existence of the typical mitochondrial signature se-
quence, ATP binding region and conserved GGM repeat motif at the C-terminal in T. albonubes HSP60.
Phylogenetic analysis placed T. albonubes and the putative D. rerio HSP60 into one separate cluster. The
results from real-time PCR showed that the T. albonubes HSP60 was ubiquitously expressed in different
tissues such as liver, muscle, gill, fin clips,eye,ovary.intestine and brain. HSP60 expression levels in liv-
er were the highest while extremely low in gill and fin clips. Statistical analysis indicated that the tran-
scription of HSP60 in liver was significantly higher (P<C0. 05) than in any other organs. After copper
exposed, mRNA expression level of TaHSP60 in liver were significantly higher than those in control
group in 48 h and 96 h(P<C0. 05). The data would help design nucleotide probes for detecting HSP60
gene expressions as a biomarker in environmental monitoring.

Key words Tanichthys albonubes; heat shock protein 60; cloning; expression; real-time PCR
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