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tdh
AR, &R, BEeEs, TEHL EER

(1 , 266003; 2

266032; 3 , 266071)
WE: @ if PCR & KM 35 i\ H (Vibrio Parahaemolyticus, VP)IF 20 DNA ¥ 3§ &t iz fo & K F
tdh, S BgY) G F @ IENF| B R A BAK pPICZaA F, ME T M A XA pPICZaA-tdh, 2 R4 M4y
B Sacl &M 85540 22 5k B8 B (Pichia pastoris, P. pastoris)GS115, £ PCR Feitl 5 % & & s e & 3
B AR B e RBE A Y. £ TEFF F AT tdh #9KEA, SDS-PAGE 45 #7iE9 £41 TDH
(thermostable direct hemolysin, TDH) #94>F /& €% % 23 ku, £ Western blotting %% VP #uik 68 ’3%&
#ey) TDH RARFEAL, 50 dh SR EEFEEFORAREAG. BhTERIENT KA
TDH BAEdniEdE, KR EREREFRBEFERAEAFIEDELR dh, AEFETRFS f)ifikéﬁ
W HGR A E, AR tdh BRI h AL E T T A,

KR WHGERE, Hakbkik; HARBE, RbhEk
FESES: P714+.5 SCREFRINAD: A X EHE: 1000-3096(2010)09-0010-05

VP (Fenneropenaeus chinensis)

, ; , VP TDH

(Pseudosciaena crocea),
| . 1 ARE R
1.1 AR5 Ak

() (Vibrio Parahaemolyticus, VP)
> (Escherichia coli) IM109 , EasySe-
0 () : lect Pichia Expression Kit Invitrogen
, 20%
~ ) =4
“]; 3) : Osaka Kansai 1.2 ﬁk‘%']'%lﬁi%
36 780 440 Ex Taq pMDI18-T DNA Marker
84 777 , DL2000 DL15000 Xho I Xba I
1959 [ (4) . ( Sac I, DNA T, DNA
HSP60)"! 4 ; SDS
( TEMED BBI ;
[5] NN
) 1.3 BARE
, TDH
LLB YPD MDH MMH BMGY BMMY
TRH(TDH related hemolysin, TRH), .
Invitrogen
TLH(thermolabile hermolysin TLH) ,
:2010-04-22; :2010-06-25
VP : 863 (2006AA100306; 2006AA100307)
VP : (1974-),

s : 053287839922, E-mail: zhyg929@163 com;

DNA tdh s 1 0532-82032284, E-mail: wbzhan@ouc.edu.cn
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(Pichia pastoris, P. pastoris) M 10069), tdhR  tdhS,
1
: ELL ’
14 PCRYHHGKAR Yo I Xba I ’
pPICZaA AAAAGA pPICZa o
, tdh (GenBank KEX 2
F1 AXBHERANSY
Tab.1 Primers used in this study
(5'-3)
tdhR TGCTCGAGAAAAGAATGAAACACCAATATTTTGC
tdhS TGCTCTAG TTATTTTTATTGTTGATGT
5'AOX1 GACTGGTTCCAATTGACAAGC
3'AOX1 GCAAATGGCATTCTGACATCC
VP DNA , PCR 0.5%, 12 000 g 10 min,
tdh PCR 195 SDS-PAGE(12%)
5 min, 94 45 s, 55 45's, 72 1.8 )?_,#fu VP _\fﬂ-/%él]%']%
1 min, 35 , 72 10 min 1%

1.5 BEREABARGME

PCR , Xho 1 Xba 1
PCR pPICZaA
, T, DNA 16 ,
pPICZaA-tdh,
IM109, LLB ( Zeocin 25mg/L)
, DNA, Xhol  Xba
I
1.6 WAL FREEE GS115
Sac 1 pPICZaA-tdh
, GS115
GS115 YPD (  Zeocin
25mg/L) DNA, PCR

1.7 EABEFHHFERE

GS115/pPICZaA-tdh

25 mLBMGY ,28 30
300 r/min 16~18 h, Asgoo
2.0~6.0 3000 g 5 min, ,
200 mL BMMY ,  Aeo 1.0
1L , ,
28 30 300 r/min
12h I mL 100%

VP, 5%
LB , 37 24 h;
5% 5 mL LB
37 12 16 h; 1: 1 000
1000mL 5% LB 37 12
16 h, 5000 r/min ; 100 mL
6x10"/mL( ) ,
0.5% 48 h; 5000 r/min 10 min,
; 1, 5000 r/min
, s ,4 12 000 r/min
1 5 9 11 13
12x10" 12x10" 18x10'" 18x10"  18x10"
, 7 ,
30 min , 4 3000 r/min 5 min,
=20

1.9 RiX%& G ) Western blotting %%
TDH SDS-PAGE , SDS-PAGE

>

PVDF , Western blotting
, Western blotting
VP , anti-rabbit I[gG(Fab)- HRP

1.10 REAZEGE o~ R

3 000 r/min 5 min,
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S mmol/L  DTT
30 min; s 50
pLDTT 5 mmol/L  DTT, 37C
12 24h
2 ZRE540
2.1 PCRY¥H AR
VP DNA , PCR
576 bp , PCR 1
1 tdh PCR
Fig. 1 PCR amplification products of tdh gene

1. DL2000 Marker; 2. tdh PCR
1. DL2000 Marker; 2. tdh PCR products

22 BERZBARGMBER L KB

# GS115
PCR pPICZaA
Xho 1l  Xbal , IM109
s Xhol Xbal
2 , 3 600 bp,
576 bp, 2
, pPICZaA-tdh Sac 1
pPICZaA-tdh ,
GS115, 5'AO0X1
3'AO0XI1 tdhR  tdhS
PCR 2 )
, 1 100 bp ,
s 576 bp
pPICZaA-tdh GS115

23 ETAZOERABEFFHESFRLE

GS115/pPICZaA-tdh ,

12 /2010

/

12 h I mL

0.5%,

100%
12 000 g 10 min,
SDS-PAGE(12%)
, SDS-PAGE 3

23 ku

96 h

2 PCR
tdh
Identification of transformants by PCR and pPIC-
ZaA-tdh after digestion by Xko I and Xba I
1. ;2. ; 3. DNA marker
DL2000; 4. pPICZaA-tdh ; 5. DNA marker DL2000;

6. DNA marker DL15000

1. DNA marker DL2000; 2. PCR products with universal primers;
3. PCR products with specific primers;

4. pPICZaA-tdh after digestion by Xho I and Xba I;

5. DNA marker DL2000; 6. DNA marker DL15000

pPICZaA-

Fig. 2

2.4 % 3iX%& &% Western blotting X &

TDH VP
Western blotting , VP
) 3 )
2.5 B iE AR
S0uL DTT 5 mmol/L DTT
, 37C 2 3h DTT
s 5 mmol/L DTT
, 4

, (P. pastoris)
[7~9]
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P. pastoris ,
C 11 HIv gp120t!
E (2] HPV 16E6 (13, 14]
3 Western blotting
Fig. 3 SDS-PAGE and Western blotting analysis of re-
combinant TDH protein in P. pastoris
1. 5 pPICZaA GS115 ;2.4.
5 pPICZaA-tdh GS115 ;3
5 pPICZaA-tdh GS115 ;5.
Western blotting .M. Marker

1. P. pastoris GS115 cells transformed with plasmid pPICZOtA

after five days of cultivation; 2, 4 cells culture supernatants after
five days of cultivation of P. pastoris GS115 cells transformed with
expression plasmid pPICZaA-tdh; 3. P. pastoris GS115 cells trans-
formed with plasmid pPICZaA-tdh after five days of cultivation;
5. Western blotting analysis of recombinant TDH protein; M. a low
molecular mass SDS calibration standard

— .y

_—

4 TDH

Fig. 4 Hemolysis by TDH
1.TDH; 2. 5 mmol/L DTT
1. TDH; 2. 5 mmol/L DTT

Vp TDH R Vp

>

[15~19]

>

DNA
PCR VP
DNA tdh ;
Genbank 99.9%,
tdh pPICZaA |,
; , SDS-PAGE
tdh s 23 Kku,
TDH )
TDH
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Expressing the tdh gene of Vibrio parahaemolyticus in Pichia
pastoris and its hemolysis activity
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Abstract: We cloned thenmostable direct hemolysin gene (¢dh) from the genome DNA of Vibrio parahaemolyticus
polymerase chain reaction (PCR). The gene was ligated into eukaryotic expression vector pPICZaA. The
recombinant plasmids pPICZaA-tdh was transformed into P. pastoris GS115 cells by electroporation after Sacl
digestion. After the transformed cell was induced with methanol, one protein of 23 kDa appeared in the medium as
detected by SDS PAGE. Western blotting showed that recombinant TDH would react with rabbit antiserum

immunitied by VP antigen. The recombinant protein also showed hemolytic activity. This is the first report
describing successful expression of the tdh gene in P. pastoris and consequent production of secretory recombinant
TDH, providing a framework for further structural and functional studies.
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