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YPDS #5575k WEREE 10g, 55 1R 20g, 5 E 25
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dmg/L AWK 0. 1 mol/L BEEREH, pH6. 0) TR BT 2
0D 2109 1. 0 K 5 2 W T 250 ml =N, T
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bp M 1

2000

1500

1 PPFE-I ¥ PCR ¥
Fig.1 PPFE-I amplification
M: marker; 1. PPFE-I

2.2 FRIEFH K pPICZoA/PPFE-1 HJEE

¥y #E Tk pPICZaA/ PPFE-I , Y5 52 P2 56 Ak E. coli
DH5a, ki LLB zeocin Hith P b Az 1< R 4TI TV
P I A R AT ) U ) S8 5, B i ) 48 0E E
B B 7 B BRI e, 0 25 SR R A A H Y
FEPR R ) B A R T 1R
2.3 BEEFHY zeocin HrETHiE KR PCR IGIE

FH A2 PR U A B TR VR AR USRI AE 5 zeocin ¥
435024 100,200,500 we/ml (5 YPDS Az |3 d )5,
PEREAE AL FE YPDS $PERR B Al L A9 2R F 4 Bl
2 iR, WA zeocin Y& B I NN, zeccin Y& IAF
200 pg/ml i} 5% 1k 750 H A W0/, 24 R EE 35 3] 500
pg/ml FAL TR H I, PRITE YPDS ~F- 4 (zeocin ¥
J# 500 wg/ml) b AR KA AT 4 bk T 2H 1R AR 7K, oF
— AT PCR %€ , 453845 T WU /N 2578
UEWITEIX S AL bk b, PPFE-T JE R € 28 45 B B BE
PSR, AT — A AR s e Rk

2 EEEEE{LFRY zeocin HUIETFIE

Fig.2
(a) ~ (c¢)Transformants grown on YPDS Plates with zeocin concentration of 100,200,500 g/ ml

2.4 PPFE-I1 ERZEEFRBEGHRILR SDS-PAGE B
ko
WAL TR BAA R E . K EIE L
TUVE , BRI AR5 SDS-PAGE HLIK 34, 45 SR an &1 3
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Screening of P. pastoris transformants by zeocin resistance
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kDa

3 SDS-PAGE Eik#ilEHEHR
Fig.3 The SDS-PAGE analysis
of the expression of rPPFE-I

M: Marker; 1:Enzyme solution

B4 AAEZRFRENESBEE
Fig.4 Fibrinolytic activity assay on fibrin plate

1,2, 3, 4. Reconstructed P. pastoris SMD1168/PPFE-I; CK.
Reconstructed P. pastoris SMD1168/pPICZaA

2, N1 h 34 h,y §EZ WG 2584, Ao Fil BB §ERE
B A T e 2 BEAE 21 000 ~ 41 000Da 2 [, b 5 B
IR RE K , Acw 1 BB A 14 55 fiff 7= 1) 2ok 25 % ik s IR
TFHRENIK Gy T,y B R AR P ) S5 B 37 000 F 21
000Da P FIAN - BE, 5 FARBEE PEAR L
K 1 S

R AR — Rl U E I R E 51 T
T2 SRTE  {H 6 T N AR TR R U5 £F 175 il 1 F 9 41 0 o AN
L, Li 20 b2 2% 1 B 20 4 e 07 1 7 T s il —
Bk Verticillium sp. Tj33. Ueda %" W 2525 J& (At ) 20
AUrh i 3 — PR B A R IE PE Fusarium sp. BLB,
ARSI 2 AN AR R A AR AL R o i B LA K
SIR PR ZT VA TG P ) P9 2 22 R SR AT T EIS-37 L IR, A
rh AR PN AR TR R R AT R N R B S B ) Y A

5 BEAARBEBAEEAR

Fig 5 Fibrinolytic enzyme cleaved fibrinogen

1 : Fibrinogen control without rPPFE-I after 0 min incubation; 2 ~7;
Fibrinogenolytic products by rPPFE-I after 0.25,0.5,1,2,4,8 h

incubation
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Expression of Paenibacillus polymyxa EJS-3 Fibrinolytic

Enzyme Gene in Pichia pastoris

QIAN Hui ZHANG Chong LU Zhao-xin BIE Xiao-mei ZHAO Hai-zhen LV Feng-xia
(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract A recombinant plasmid pET-DsbA/PPFE-I was constructed and used as template to amplify
fibrinolytic enzyme gene PPFE-I. This was then used in Pichia pastoris expression vector pPICZaA / PPFE-I;
pPICZaA / PPFE-I and integrated into the genome of Pichia pastoris SMD1168 by electroporation. Results
showed that after methanol induction for 72h, enzyme activity was 286 IU / ml. When compared to the wild type,
the enzyme activity had improved 2. 6 fold. SDS-PAGE electrophoresis analysis showed that the recombinant
fibrinolytic enzyme (rPPFE-1) was expressed. In human fibrin degradation test rPPFE-I was used to firstly
degrade the o chain human fibrinogen, followed by B chain, while the y chain degradation was slowest.
Endogenous Paenibacillus polymyxa fibrinolytic enzyme gene expression in Pichia pastoris was achieved, this
would provide a new way to develop thrombolytic drug from endophyte sources.

Key words Fibrinolytic enzyme Pichia pastoris Heterologous expression



