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s RT-PCR thesis Kit
1.3 hcHSP60 cDNA
hcHSP60 cDNA 5’ 1
1 (2629 bp) ,
1.1
s Clontech SMARTer™ RACE
, 10—15 cm R cDNA Amplification Kit 3!
, 2 : HSP60-F1  HSP60-F2
(100 cmx60 cmx45 cm) , SMARTScribe™ Reverse Tran-
, scriptase 3" CDS primer A RNA
1 2 , 1 cDNA, HSP60-F1 UPM
(Long Short 1:3 ),
1.2 cDNA cDNA PCR ;
Invitrogen Trizol PCR 50 ,
RNA, ( RNA HSP60- F2  UPM PCR ,
RNA ) 1 g/L PCR
(Diethylpryocarbonate, DEPC) , PCR pMDI18-T ,
, 180°C 6h , )
RNase RNA hcHSP60 cDNA hcHSP60
cDNA SMART ¢DNA Syn- 1
R 1 hcHSP60 EE Y I 5 RIEFFAY
Tab. 1 Primers used in amplification and expression of =cHSP60
Primers Application Sequence (5'-3")
Long RACE CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT
Short RACE CTAATACGAC TCACTATAGGGC
HSP60-F1 3'-RACE ACACCTTGGGTTTCATCTCTACGGCTC
HSP60-F2 3'-RACE CTGAGTTCACAGACAAGAGTATGGTAGG
B-actinF RT-PCR ACGGATAACACAAGGAAAGGAAAC
B-actinR RT-PCR ATGGATGGAAACACGGCTCT
HSP60F RT-PCR CATTTGGCACCCTGTTTAT
HSP60R RT-PCR TATCACATTCCGACCCTTT
1.4 hcHSP60 GenBank
ExPASy(http://expasy.pku.edu.com) 2
hcHSP60 (ORF); 1.5 hcHSP60
NCBI BLASTp ; 3 ,
SignalP 4.0(http://www.cbs.dtu.dk/services/SignalP/) 5 , Trizol
, TMHMM ; RNA, (UV-5100)
ClustalW 1.83 hcHSP60 100 ng/pL, 2 uL cDNA,
HSP60 ; Mega 4.0 RT-PCR (20°C)hcHSP60
(N-J ) , , 1 PCR :
(Bootstrap Method) 94°C5min; 94°C30s, 58°C30s, 72°C90s, 40 ;
(1000 ) 72°C 10min 1%
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Tab.2 Genes of HSP60 used for multiple alignments and construction of phylogenetic tree

Species Protein Accession No.
Biomphalaria glabrata HSP60 ACL00842.1
Gallus gallus HSP60 NP_001012934.1
Cricetulus griseus HSP60 XP_003504389.1
Mus musculus HSP60 AAIO6113.1
Meleagris gallopavo HSP60 XP_003207490.1
Felis catus HSP60 XP_003991044.1
Odobenus rosmarus divergens HSP60 XP_004393550.1
Callithrix jacchus HSP60 XP_002749639.1
Oreochromis niloticus HSP60 XP_003456322.1
Ailuropoda melanoleuca HSP60 XP_002920071.1
Epinephelus akaara HSP60 ADM?73510.1
Paralichthys olivaceus HSP60 ABB76381.1
Tanichthys albonubes HSP60 ADK?27679.1
1.6 hcHSP60 HSP60 ( 2) hcHSP60
7 ( 3 ), 5C (Biomphalaria glabrata)
10C 15°C 20C 25C 30C 35T , HSP60 , 82%; (Paralichthys
4h olivaceus) (Tanichthys albonubes) HSP60
, Trizol RNA, , 75%
RT-PCR hcHSP60 ) 2.3 HSP60
PCR 1.5 Mega4.0 HSP60
Quantity One S-actin (D , 4 ,
, SPSS20.0
69 F. catus
(One-way ANOVA) s 93IL 0. divergens
P<0.05 o7 A. melanoleuca
99 C. jacchus
M. musculus
99
2 80 C. griseus
G. gallus
2.1 hcHSP60 cDNA 100
¢ Wl: M. gallopavo
RNA 3 T. albonubes
RACE-PCR s 178 bp s 100 O. niloticus
92 E. akaara
hcHSP60 ~ cDNA 2807 bp 5 b olivacens
(GenBank : KF941200), 5! H. cumingii
B. glabrata
69 bp, 3’ 1031 bp, &
—
(AATAAA)  PolyA 0.02
1707 bp, 568 : | HSPeo
61.04 ku, pH 7.0 5.63 Fig. 1 Phylogenetic tree of HSP60 gene
heHSP60 HSP60s Clustral X 1.83 , MEGA 4.0
1000
SignalP 4.0 hcHSP60 , TMHMM HSP60 2
hcHSP60 Full-length amino acid sequences were aligned using Clustral X
2.2 1.83 and a phylogenetic tree was constructed using Neighbor-
* Joining algorithm with MEGA 4.0 (1000 bootstrap). The GenBank
Clustal X1.8  GeneDoc 13 accession numbers of HSP60 are shown in Tab. 2
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, hcHSP60 HSP60 , R 70% , HSP60
, hcHSP60 82% hcHSP60
HSP60 >
2.4 hcHSP60 hcHSP60 60
(20°C) hcHSP60 HSP60 ,
5 RNA, HSP60 (AAVEEGIVPGGQG),
cDNA, RT-PCR, i
141 bp  hcHSP60 145 bp  pf-actin
(o4 ke s |
2.5 hcHSP60
3 , 30C 35C  4h - osk
hcHSP60 g
2
, heHSP60 5 04r
[~
35C, 4 hcHSP60 |
R 02
30C z ’jt“
=z
3 00 1I31 Gi He Ma Mu
2[4 Tissues
HSP60 5 2 hcHSP60
HSPs Fig. 2 The expression of ~cHSP60 in different tissues of H. cumingii
[5] HSP60 RT-PCR hcHSP60 (B1) (Gi) (He)
’ (Mt) (Mu)5 ,  P-actin ,
HSP60 578 o
HSP60 577 (ol (n=3)
RT-PCR was performed to detect the expression of AcHSP60 in 5
hcHSP60 568 > different tissues including blood (Bl), gill (Gi), hepatopancreas
61 ku 5.63 (He), mantle (Ma) and muscle (Mu). f-actin was used as an inner
’ control to normalize the samples. Data are presented as mean+SD
hcHSP60 HSP60 (n=3)
1ok ANEECC)
' @5 D25
E10 W30
E15 W35

o
®

AN HAE Relative ratio
(=)
=

0.2

0.0

21141 Tissues

3 hcHSP60
Fig. 3 The expression of ~cHSP60 under different water temperature
RT-PCR 5C 10C 15C 20C 25C 30C 35C 4h , hcHSP60 (BD) (Gi) (He) (Mt)
(Mu)5 p-actin s (n=3)

RT-PCR was performed to detect the expression of AcHSP60 in 5 different tissues of H. cumingii under 5°C, 10C, 15°C, 20C, 25°C, 30C
and 35°C, including blood (Bl), gill (Gi), hepatopancreas (He), mantle (Ma) and muscle (Mu). S-actin was used as an internal control to nor-
malize the samples. Data are presented as mean+SD (n=3)
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hcHSP60 ATP/ADP (MDGVTVAK),
(EGMKFDRGYISPY),
(AAVEEGIVPGGQG) ,
U4 heHSP60
1 C GGM
(GGMGGGM), N-
HSP60
IL-8 IL-12 IL-15 B7 MLP
MZP NO
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CLONING AND EXPRESSION ANALYSIS OF HEAT SHOCK PROTEIN
60 GENE FROM HYRIOPSIS CUMINGII

WU Sheng-Nan', LIU Da-Wei?, LIU Yi', HU Bao-Qing’, ZHANG Jian-Qiang', WANG Yan' and WANG Ting'

(1. College of Life Sciences, Jiangxi Normal University, Nanchang 330022, China;
2. School of Life Sciences and Food Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Heat shock protein 60 (HSP60) is an important molecular chaperone protein that mainly exists in the mito-
chondria of organism. In the present study, the cDNA sequence of Hyriopsis cumingii HSP60 (hcHSP60) was cloned by
3’ rapid amplification of cDNA ends methods (3’-RACE) based on a long chain sequence of 7icHSP60 (2629 bp) and was
determined by high flux sequencing for transcriptome of H. cumingii blood cells, and its expression in the different tis-
sues was detected by using reverse transcription-polymerase chain reaction (RT-PCR). Results showed that the
full-length cDNA of AcHSP60 was 2807 bp that contains an open reading frame of 1707 bp, encoding a protein of 568
amino acid residues with 61.04 ku of predicted molecular weight and 5.63 of the theoretical isoelectric point, which was
predicted to have no signal peptide and transmembrane helices. The deduced amino acid sequence of ZcHSP60 shares
the highest identity (82%) with HSP60 of Biomphalaria glabrata, and the phylogenetic analysis demonstrated that they
were clustered in a same clade. The results of RT-PCR indicated that h/cHSP60 was constitutively expressed in all 5
examined tissues of H. cumingii with the highest expression in hepatopancreas. The expression of AcHSP60 in all de-
tected tissues was up-regulated obviously by higher water temperature, suggesting that it may play an important role in

the stress response against heat.

Key words: Hyriopsis cumingii; Heat shock protein 60; Sequence analysis; Expression



