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E1  BamH IF1 Kpn 1 D501 S 450K pQE30/HSP70
M: DL 15 000 DNA 43 ihsifE; 1: pQE30/HSP70 FZ kL ; 2: BamH
T Kpn T XS] 2 5k
Electrophoresis analysis of restriction enzyme digestion of
recombinant plasmid pQE30/HSP70
M: DL 15 000 DNA marker; 1: recombinant plasmid pQE30/HSP70;
2: restriction enzyme digestion of pQE30/HSP70 by BamH | and Kpn 1.
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M: 25 B bR 1-2: 37 CiS: pQE30/HSP70 2635 2 h Fl4 h.
Fig. 2 Expression of Crassostrea hongkongensis HSP70 gene in
E. coli M15 for 2 h and 4 h induction at 37 °C
M: protein marker; 1-2: recombinant HSP70 induced for 2 h
and 4 h at 37°C.
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IR R

D s <«— 69
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M: B HEBRIE; 1-3: 7E259C .30 °C 37 CIfFIREL T AT HSPT0 Ay ik bt
Fig. 3 Expression level of Crassostrea hongkongensis recombinant HSP70 at different induction temperature
M: protein marker; 1-3: expression level of recombinant HSP70 at 25 °C,30 °C and 37 °C, respectively.
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El 4 25°C FiFEFARR A4 HSP70 3R3A K-
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12h.16 h.
Fig. 4 Expression level of Crassostrea hongkongensis recombinant HSP70 induced for 2 h,4 h,6 h,8 h,12 h and 16 h at 25 °C, respectively
M: protein marker; 1,2: M15 and empty plasmid induced for 16 h; 3: recombinant plasmid of pQE30/HSP70 in an uninduced condition for 16 h; 4-9:
pQE30/HSP70 induced for 2 h,4 h,6 h,8 h,12 h and 16 h, respectively.
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Fig. 5 SDS-PAGE analysis of solubility of Crassostrea
hongkongensis recombinant protein HSP70

M: protein marker; 1: precipitate of bacterium lysis solution;

2: supernatant of bacterium lysis solution; 3: induced whole bacterium.
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LA N, 69 kDA B VBT
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Western blot 2
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K6 TyT4T5E4H 35 HSP70 ) Western blot 234
M: 25 R FHERRE; 1: 25 °CF %S pQE30/HSP70 12 h;
2:25 C T AES pQE30/HSP70 16 h.

Fig. 6 Western blot analysis of Crassostrea hongkongensis’ s

recombinant protein HSP70 expression
M: protein marker; 1: pQE30/HSP70 induced for 12 h at 25 °C ;
2: pQE30/HSP70 in an uninduced condition for 16 h at 25 °C..

3 itig

TEJFA%HE A A AR 53 9 A
RIMER, TEEAHIE KRR, IRBEIE 15
FHRHRARIRE T AN, b T Faifb kb
B AREIRAF R R PR A
31 RIEFHEFMEEERAEE

AW 5T 5 £ pQE30 T RLAE Oy Ji A% 2 1k 2 A
pQE30J2& pQE 2k 1Ak R 51 2 —, F A BRI AT I RNA
RA BB TS 585 2, K88 UL, H % 6 x His



428 i K R 2

F176

FRic, 7 Western blot & I i §E 55 B $T 6 x His 51
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22 D ARRIET A LA R FR B T 0 B AR B T i
T2 PRI Sl P 2 v 20 T VAR 85 B v, DTN B H b
F AN

HHGEFE H,0.1 ~ 1 mmol/L 35 Bl N 19 IPTG 45
TEAK AR, MR K PTG 1] L/
ey ok A A B " e TS LR I, A
5585 TPTG ¢ J ) 72 4 0.2 mmol/L, 5% 56 2% JE41E B 1%
We 75 S VT AT F HSP70 B4 4K [ A 2 il 411 .



5538 A TR EAPR FEEE 1 70 25 DX 9 SR R IR ST 429

S E 3k

[1] ERe, A, VPR . SR 70 ODFSEHE I )], fesiesrde
i£,2003,19(3): 79-82.

[2] Kiang J G, Tsokos G C. Heat shock protein 70 kDa: molecular
biology, biochemistry and physiology [J]. Pharmacol Ther, 199880
(2):183-201.

[31] Fink A L. Chaperone-mediated protein folding [J. Physiol Rev,
1999,79(2): 425-449.

[ 4] Srivastava P. Roles of heat—shock proteins in innate and adaptive
immunity [JI. Nat Rev Immunol,2002,2: 185-194.

[51 Milani V, Noessner E, Ghose S, et al. Heat shock protein 70 role in
antigen presentation and immune stimulation [J]. Int J Hypertherm,
2002,18: 563-575.

[61 Mads D. The heat shock protein 70 family: Highly homologous
proteins with overlapping and distinet functions [J]. FEBS Letters,
2007,581: 3702-3710.

[7] 24855 sk Hrh sk i 2 . = MoK 25903 T 4 ( Crassostrea
ariakensis ) BYFZE [J]. 791134, 2006, 25 (1): 153-154.

[81 (&, kI, 22 55 . WIRR R B0 X 3 VEALAS (Crassostrea
ariakensis) P EFEAE LI U314, 2006,25 (1): 155-156.

(91 sk 2r, sk, 53R B3, 45 FRFEIE VLA W EUm IR A9 2 B S

Y 1)), PR, 2008, 27 (6): 49-56.

[10] BE e F-, Ak, A5, 46 . v AR S PRI 5 AR W e I TS
LR AIFoE M. JE st . WL Rk, 2004 386.

[11] 5RILH . JEVTHEA5 HSCT0 2 19 41 cDNA 3 e S e A )
AE B a8 T ARk e DL dbst: hER B A
B&,2002: 1-132.

[12] 224555 . B A HU% 530 TT AL (Crassostrea hongkongensis ) HSC70
BERFGR T mWFFEIDL T 7R : BRI R,2007: 1-81.

(3] w3, 4 R, e, 2 & U L ECAT P 2 3R T 25 2 P St
1 pE ke R A AR ). rh R B4, 2004, 24 (3 ): 245-247.

[14] X5, 32/, Bt 5 . FLAIE XS EERL SR Gl 75 T2 2 iR
P AT 9 i B M A% 223k 1. B T5TARHIBE , 2007, 26 (3): 356-361.

(15] A, W80k INE A5 . LA XTI ER S 2R 11 70 19 B i AL
Fik 1 rPEK R ,2006,3 (2): 305-309.

(6] 22 W 4k, £ MR k. 4 JHSPT0 % [N A4 % 48, 4y 1 o 1k Al
pET32a-c (+) JFUZFRIA I 2124 ,2005,51 (6): 1080-1090.

(171 DR A% U8, IhF5 75 , 45 . o a5 A B AU 2R RSN 7 MCP S R
JERZARIR AT RAL . 2BV R, 2009,37 (6): 2422-2424.

(18] HLIr. JE PR 55 L[N 2 20 A M. b5t bt Ko B2 o kL
2006: 352.



430 o E K = R 2 175

Prokaryotic expression of heat shock protein 70 gene in Crassostrea
hongkongensis

LI Wei', ZHANG Qizhong" >, ZHANG Zhanhui', CUI Miao', YAO Zhanjuan'; HE Maoxian®

(1. Institute of Hydrobiology, Jinan University ; Engineering Research Center of Tropical and Subtropical Aquatic Ecological Engineering
Ministry of Education; Key Laboratory of Aquatic Eutrophication and Control of Harmful Algal Blooms of Guangdong Higher Education
Institues, Guanzhou 510632, Chinaj; 2. South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301,
China)

Abstract: Heat shock protein 70s (HSP70s) play an important role in folding, assembling, transfering proteins
and degradating, regulating polypeptides of living things, and contribute to the protection of cellular proteins by
functioning as molecular chaperones. Moreover, they take part in immune activity against pathogens, sensitively
respond to various pollutants and so on. Therefore, HSP70s are key molecules of cells. The oyster, Crassostrea
hongkongensis, is one of the most important economic mollusc and inhabits alongshore in South China Sea. It
has become an important reared edible species and a monitoring animal for early warning of marine environment
pollution in shore. Because oyster’s HSP70 is involved in controlling diseases and monitoring polluting status of
marine environment, it is necessary to get the HSP70 protein’s monoclonal antibody for further research of the
HSP70’ s function. Then enough HSP70 protein should be prepared. The present study aims to synthesize HSP70
with prokaryotic expression method. The recombinant expression plasmid pQE30/HSP70 was constructed by means
of linking the oyster’s HSP70 ¢cDNA with prokaryotic expression vector pQE30. It was identified by endonuclease
digestion and DNA sequencing of the recombinant plasmid. Then, the recombinant plasmid pQE30/HSP70 was
transformed into Escherichia coli M15 and induced to express the fusion protein with 0.2 mmol/L IPTG. The fusion
protein was identified by SDS-PAGE and Western blot. The expressed protein quantity induced at 25 °C. is the highest
among those induced at 25 °C,30 “C and 37 C . Thus,25 °C is the fittest inducing temperature. Meanwhile, the
expression level induced for 12 h at 25 “C is up to the highest, so the fittest induction time was 12 h. In the fittest
condition, HSP70, a 69 kD protein, could be highly expressed in E. coli M15 as a soluble protein, and was identified
by means of western blot with the monoclonal antibody against 6 X His. The prokaryotic expression vector pQE30/
HSP70 was constructed for the fusion protein expression of the oyster HSP70. The recombinant protein was highly
expressed as a soluble protein in E. coli M15, which would promote further study of the HSP70 function. [Journal of
Fishery Sciences of China, 2010, 17 (3): 424-430]
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