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1.1.2 LA Tag DNA s
Nde Xho , T4 DNA Ligase, IPTG, DNA
TaKaRa ;
BugBuster Master Mix
Ni-NTA His Bind Resin Novagen ;
DEAE-Sepharose FF GE ;
HSP70 Stressgen ;
IgG-HRP ; ECL
Pierce ;
R250  SDS-PAGE
1.2 Ma-HSC70 Ma-HSP70 PCR

Ma-HSC70 Ma-HSP70 cDNA
(GenBank accession nos. Ma-HSC70:
EU623471; Ma-HSP70: EU884290),

(
TAA), 503
Nde Xho ,
Ma-HSC70 Pl  5-TAICATATGITCC-
AAGGGACCAGCTGTTGGT-3', P2 5'-CC-

GCTCGAGGTCGACCTCCTCGATGGTT-3"; Ma-HSP70
P3: 5'-TTCICATATG [TCATCAGCAAAAG-

GAGTC-3, P4: 5'-CCGCTCGAGATCCAC C-
TCTTCAATAGTT-3’ Nde ,
Xho
pMD18/Ma-HSC70 pMD18/
Ma-HSP70 , LA Tag DNA
PCR , 94  3min, 30
(94 30s, 58 30s, 72 1.5min), 72
10min PCR 1.0% R
, PCR
1.3 pET-22b(+)/Ma-HSC70  pET-22b(+)/
Ma-HSP70
pET-22b(+)
Nde Xho R
T4 DNA 16
16h, 10ul E. coli DH5q,
100pg/ml LB , 37
: LB (
100pg/ml ), 37 12—16h,

, Nde Xho

PCR R

14

pET-22b(+)/Ma-HSP70

37
LB

PET-22b(+)/Ma-HSC70  pET-22b(+)/

Ma-HSP70

‘© ’
(

), 37°C, 200r/min

IPTG
3 E]

Smin,

>

pET-22b(+)

pET-22b(+)/Ma-HSP70
OD600

IPTG

3

pET-22b(+)/Ma-HSC70

1 50¢(
100pg/ml

E. coli BL21(DE3),

LB

)
, 0.6%

ODgpo 0.5—0.7 ,
Immol/L, 37°C Sh,
1ml, 10000r/min 2min(4°C),
, 100ul 1xSDS
12000r/min 10min,
8% SDS-PAGE

>

,100°C

(Bio-rad)

(PVDF) , 5%

HSP70

TBST

1h,

IgG-HRP

Ma-HSC70

>

Immol/L,
1 3 5 7 %
Iml, 4°C 10000r/min 2min

3,
,—20C

B

(1 1000 )
3,
(1 2000

Ma-HSP70

pET-22b(+)/Ma-HSC70

0.5—0.7

37C

>

BL21 37C
IPTG
30C  25C

pET-22b(+)/Ma-HSC70  pET-22b(+)/

Ma-HSP70

>

>

4°C 12000r/min

R250

100ul

100ul BugBuster

20min,

B

20min,

(pH 7.4),
2xSDS
SDS-PAGE
Bandscan 5.0
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1.6 Ma-HSC70 Ma-HSP70 Ma-HSP70 BL21 72kDa
, pET-22b(+)
pET-22b(+)/Ma-HSC70  pET-22b(+)/Ma- ( 2A) Ma-HSC70 Ma-HSP70
HSP70 BL21 , 1 100 ( 71.24kDa  70.52kDa, pET-22b(+)
) LB ( 100pg/ml Xho 6 (C
, 0.6% ), 30°C, 200r/mim, ) 1.08kDa,
ODggo 0.5—0.7 IPTG
Immol/L, pET-22b(+)/Ma-HSC70 pET-22b(+)/
Ma-HSP70 30C 257C
7h ( ) S5ml Bug-
Buster S R
20min, 4°C 12000r/min 20min,
Novagen Ni-NTA His Bind Resins
(@ 6xHis tag)
DEAE-Sepharose FF , NaCl ,
SDS-PAGE ,
Western-blotting R 1.4 1 HSC70  HSP70 PCR (A)
9 PCR  (B)
Fig.1 PCR amplification of HSC70 and HSP70 ORFs (A), and
21 MaHSCTO  MaHSPTO PR Mentcaion o eeombiant lanids by ol disesion of
pMD18/Ma-HSC70 , A:M1: DL2000 DNA ; 1: Ma-HSC70
P1 P2 Ma-HSC70 , 2000bp ; 2: Ma-HSP70 B: M2: DL5000 DNA
, 1961bp : ; 1: pET-22b(+)/Ma-HSC70  Nde Xho
pMD18/Ma-HSP70 ,  P3 P4 Ma-HSP70 3:;p21~;¥-]i;;2(i];/(1\+/1)£-\f{as-27s§ h PC}'\ide Xh;04: pET—22b(+)/;
’ 2000bp ’ Ma-HSP70  PCR
1944bp ( 1A)
2.2 PET-22b(+)/Ma-HSC70  pET-22b(+)/ 4 : :
Ma-HSP70
, Nde Xho TR et
s 2 , 5.4kb 2.0kb,
pET-22b(+) ,
, P1 P2 P3 P4 PCR
: 2.0kb : g
( 1B) GenBank 31.0 kDa B
HSC70  HSP70 ,
70 ’ 2 SDS-PAGE (A)
Western-blotting (B)
PET-22b(+)/Ma-HSC70 PET-22b(+)/Ma-HSP70 Fig.2 SDS-PAGE analysis (A) and Western-blotting identifica-
23 PET-22b(+)/Ma-HSC70 PET-22b(+)/ tion (B) of prokaryotic expression products of recombinant
Ma-HSP70 M: ?11as_n;1:ds PET-22b(+)
SDS-PAGE , 37C IPTG pET-22b(+)/Ma-HSC70  pET-22b(+)/Ma-HSP70
5h, pET-22b(+)/Ma-HSC70 pET-22b(+)/ BL21 37C 5h; 4—6: 1—3 Western-blotting
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, Western-blotting , 72kDa
( 2B),
70
2.4 Ma-HSC70 Ma-HSP70
SDS-PAGE Bandscan 5.0 Ma-HSC70
Ma-HSP70 ,
Ma-HSC70 , 37°C
90%, s 3h
R ( 3 ) 30C
b 5h b
50%( 3 ) 25C
s 7h s
80%( 3 )
Ma-HSC70
Ma-HSP70 R 37C
3h s
50% ( 4 ) 30C
E 7h s
60%( 4 ) 25C
s 9h s
70%( 4 )
Ma-HSP70
Ma-HSC70 25C Ma-HSP70 30C
7h
25 Ma-HSC70 Ma-HSP70
BL21,
R Ma-HSC70  Ma-HSP70 6><

43.0

31.0 kDa

3 HSC70
SDS-PAGE

Fig.3 SDS-PAGE analysis of soluble and insoluble Ma-HSC70
fusion protein expressed at different temperatures and times

: ; : ; M: ;
0: pET-22b(+) BL21 30C  5h;l:
pET-22b(+)/Ma-HSC70 BL21 37°C 30C
25C  9h, ;2—6: pET-22b(+)/Ma-HSC70
BL21 37C 30C 25TC 1 3 5 7 %
His (Cc ), Ni-NTA His Bind Resins
R DEAE-Sepharose FF ,

Ma-HSC70  Ma-HSP70

SDS-PAGE R 72kDa
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31.0 kDa

4 HSP70

SDS-PAGE

Fig.4 SDS-PAGE analysis of soluble and insoluble Ma-HSP70
fusion protein expressed at different temperatures and times

: ; ; M: ;
0: pET-22b(+) BL21 30TC 7h; 1:
pET-22b(+)/Ma-HSP70 BL21 37C 30C
25°C 9, ; 2—6: pET-22b(+)/Ma-HSP70
BL21 37C 30C 25C 1 357 %
( 5A); Western-
blotting 72kDa
, ( 5B),
70
Ma-HSC70 Ma-HSP70
96.3% 95.8%

>

SDS-PAGE  (A)

Western-blotting (B)

Fig.5 SDS-PAGE analysis (A) and Western-blotting identifica-
tion (B) of two purified fusion proteins

M: ; 1: Ma-HSC70 ;

2: Ma-HSP70 ; 3: Ma-HSC70

; 4: Ma-HSP70 5—8:

1—4 Western-blotting

HSP70 ,
N  ATPase (ATPase domain) C

(Polypeptide-binding domain)(Kiang et al,
1998; Hartl et al, 2002) ATPase 2
(Globular subdomain) ,
, 2
; € B-
(B-sandwich) 5 o- (a-helix)
(Zhu et al, 1996) C

HSP70s

ATP
( , 2006)

HSP70s
/

(Wu et al, 2005)

(Tamura et al, 1997; Ito et al, 2005) R

HSP70s ,
(Castelli et al, 2001),

HSP70s )
HSP70s,
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T7 lac pET-22b(+)
pET-22b(+), 6x His R
BL21(DE3), T7 RNA 5 > 5
R 0.6% R ( >
, IPTG 2006; , 2010) R
90% R DEAE-
Novagen pET , T7 lac Sepharose FF 95%
Immol/L IPTG R )
0.5 1.0 1.5mmol/LIPTG
Ma-HSP70 ( ) > >
pET-22b(+) pET-22b(+)/ 95% 70
Ma-HSC70  pET-22b(+)/Ma-HSP70
BL21 IPTG HSC70 HSP70 s HSP70s
72kDa R HSC70
, Western-blotting HSP70,
Ma-HSC70 Ma-HSP70
5 37°C
3h 5
s , , 2006. HSP70
55% , Ma-HSC70 (
> ), 32(6): 989—992, 999
90% s Ma-HSP70 50% s , , 2010.  (Siniperca chuatsi)
. , 41(3): 365—370
(Baler et al, 1993; Feder et al, 1999) e » 2006.
. sp
(Ming et al, 2010), Ma-HSC70 L 22(8): 712—715
7 S Ma- HSP70 , , , 2005.
, ( ), 44(6): 87—89
25°C Baler R, Dahl G, Voellmy R, 1993. Activation of human heat
shock genes is accompanied by oligomerization, modifica-
’ ’ tion, and rapid translocation of heat shock transcription fac-
Ma-HSC70 7h > tor HSF1. Mol Cell Biol, 13(4): 2486—2496
80%, Ma-HSP70 %h Basu N, Todgham A E, Ackerman P A et al, 2002. Heat shock
s 70% s protein genes and their functional significance in fish. Gene,
295(2): 173—183
Castelli C, Ciupitu A M, Rini F et al, 2001. Human heat shock
’ protein 70 peptide complexes specifically activate antime-
’ lanoma T cells. Cancer Res, 61(1): 222—227
> Ma-HSC70 25°C DuBeau S F, Pan F, Tremblay G C et al, 1998. Thermal shock of
Ma-HSP70 30C 7h salmon in vivo induces the heat shock protein hsp70 and
confers protection against osmotic shock. Aquaculture,
168(1—4): 311—323
R Novagen BugBuster ( ) .
( ) Feder M E, Hofmann G E, 1999. Heat-shock proteins, molecular

chaperones, and the stress response: evolutionary and eco-
logical physiology. Annu Rev Physiol, 61(1): 243—282
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PROKARYOTIC EXPRESSION, PURIFICATION AND IDENTIFICATION OF TWO
HSP70s IN WUCHANG BREAM MEGALOBRAMA AMBLYCEPHALA

MING Jian-Hua" >3, XIE Jun?, XU Pao’,
LIU Wen-Bin’, YE Jin-Yun'
(1. College of Life Sciences, Huzhou Teachers College, Huzhou, 313000; 2. Key Laboratory of Genetic Breeding and Aquaculture
Biology of Freshwater Fishes, Ministry of Agriculture, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences,
Wuxi, 214081; 3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi, 214081)

GE Xian-Ping?,

Abstract In this research, The fragments of Constitutive HSC70 and inducible HSP70 ORFs of Wuchang bream
Megalobrama amblycephala were amplified by PCR, and then cloned into prokaryotic expression vector pET-22b(+). The
two recombinant plasmids, confirmed by double-endonuclease digestion and DNA sequencing, were transformed into
competent E. coli BL21 (DE3). The two recombinant strains were induced by 1mmol/L IPTG at different temperatures and
times, establishing optimal conditions for inducible expression. The expression products were purified by Ni-NTA His
Bind Resins affinity chromatography and DEAE-Sepharose FF anion-exchange chromatography, and detected by
SDS-PAGE and Western-blotting. The results show that two recombinant expression plasmids of pET-22b(+)/Ma-HSC70
and pET-22b(+)/Ma-HSP70, each expressing a 72kDa protein that could be recognized by rabbit source anti-HSP70 poly-
clonal antibody, were successfully constructed, and the purity of two purified fusion proteins was more than 95%. A higher
temperature (37°C) was conducive to the rapid expression of fusion protein, which was easy to form inclusion body; a
lower temperature (25°C) was in favor of the soluble expression of fusion protein, but also reduced the expression rate of
fusion protein. All things considered, the optimal conditions for expressions of two fusion proteins of Ma-HSC70 and
Ma-HSP70 are induced for 7h. at 25°C and 30°C, respectively. In this study, two higher purified fusion protein of
Ma-HSC70 and Ma-HSP70 have been obtained by prokaryotic expression of two HSP70s of Wuchang bream, thus laying
foundation for further research on molecular structure and function of two proteins and associated antibodies.

Key words Wuchang bream Megalobrama amblycephala, Fusion

Heat shock protein 70, Prokaryotic expression,

protein, Purification, Identification



