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Wh Oligo dT (12~ 18). HUIEH mRNA 3.0 Hl,
Oligo dT 1.0 BI (10 mmol/L), M S ¥ 5% 2% pp
WL FEHENEEAT R k. B, BUREESK )
AT PCR Y84, T, h60C.

1.2.3 PCR 7)1 e e 5 5 B v B 41l 5
PCR Y] . s ik el . B Y]~ 4#) 5 pGEM-T
WA S AL IR B S TR [ 2] 5.
PEHUE 4] pGEM-T JukL, W€ =4 B A% 17 R
FP3l.

1.2.4 4y BUF 5 5 8 E T Al SR P T
W AL BUKR P 51 B LR N 1) S I R Y
H, R Z M G o B SO R (DN Asis
pegene #AF . SWISS-MODEL % . Insight 11 97 4
) « NCBI (S E LAY HARLE BbL) 12 5
Blast I fig 71 PHD ( Profile fed neural network
systems from HeiDelberg) prediction 73§ D) HEXT b
B Fy B 2L 1l S HEoxk i 1 B B 5T 45
W PEREAT T AN 23 H

1.2.5 pTrxfus PVog SALTURL R 2 AR v B
b BB AR UL s R v R i 2, vty
HAL B PCR 38519, 514 2: 5 ¢ ggg gla
cct cat cat cal cal cal cal glg ata ggg goc acl aac g 3
(W Kpn 1 BEUIAL ) : 5149 3: 5 aactg cag
tegacaagetlactaacg aga git gte tee gat <3 (N Pst |
D) Ar a8) . i T RIZA o b2k 1 difb £
His {7 s ERIB A N 3.

LA pGEM-T iR AR, 514 2. 3 347

PCRY™ MY, T, 0 55C. ¥ pTrxfus JFAL
I Kpn 1 A1 Pse 1 XUERY), IO B[R]
W= PR T4 SR M ER:. RERE W ARZ
AXHFE TOP10, HL 100 W1 46 R0 Amp*
LB “FHx, 37 CHi#% 12 h.
1.2.6 pTrxfus PVt GI724 Pl k£ IA S
. PEEC R PE VR (GI1724/ pTrxFUS PVag)
fpF M9 FREFRIET, 30 CHl A E IR G T
FHFEFRIET, 30 CHIFER Agooh 0.5, Ntz
BIRIE S 100 mg/ L, 1F 37 CAREEEEIE 3 h, WL
M TR, AL R AR, T A R AR
&, EA B, B0 S E RS EAT SDS-PAGE I
WO ENEAT I, JFX4F SDS-PAGE Ji#EAT 434 Ml
ERK AL, IR B BTl P W T 4 Rk R
N i 2 HERR PP ).

Prog. Biochem. Biophys. * 611 -
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2 (ORF), gafd ke o, LRBEATRIF4 4
3 v AR, IR L AL T % DNA BT
727~ 729 i Z W], Z1% 74 TAG. % cDNA
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3R cDNA FF 91 4% B8 = 10 5 1 SR, SR
DNASIS HEM HS i fish 1 1l Bk 2L 78 4. 1% )% 5
it 242 NaLIERR, N s — AR V, Bt
%R R 44 R B S 2T 5 PV 2go, 1 HR E BT



* 612 -

SRR AT U 45| 2T H B PV 2so 2E Y. PV 2pn 22 [ F ik 4]
PERIZRAR WA A e 51 438, A Hr 28, Blast 23 #7
PV 20t [ 5 i v 6 1) 88 2% 1 il it 1) 04 e v A

44% , ZE A S H AR E W5 2T ¥ R F- 10D

F- TR 2 K rp [ R BILIR 55 — i ] £F 5 i 1) 2 D B Py 41
[l Y51k AE 30% ~ 35%.

8 H] pegene FAF 73 T PV oup 28 2 18 7 51 41 1L,
TIIE pI 4 4.33, S4%FE (40 LSASHC 45) K&
225408 (189 GDSGG 193) PG MEAL 45, PHD
IIMT PV o bk 22 28 1 £ 11 I 5 1 110 Jol 2 1 g K

(a)

Serl91

His44

EMFESE MR ER

Prog. Biochem. Biophys. 2002; 29 (4)

Wi, HEGE R IR (B D) PVa TA
A ST [ 25 K94 ( domain) . PN &5 MY 34 55
ANBITE, BT BIBR. PSSR i
B, WEPERL 2 Hisd4 . Ser191 A7 T P4 45 Myt A8 5
ST AN AN loop b TR PV L —=A>
fi @, B Cys158 ~ Cysl176. Cysl27 ~ Cysl197 .
Cys29~ Cys45. PVap —4E4h i W n i A FAME 2
BRIE, KA —wdb A mim K26 (B 1b 5k
AR), TS PEAY A His44 . Ser191 A7 T~ 24 B o o0
(B, ARBREAMSWIES.

(b)

Fig. 1 The predicted structure of PVa4,

(a) The inside structure of PVa4:  the molecular had two domains and one was in left, another in right. The balls represented the active

aminoacids His44 and Ser191: (b) The surface form of PVag: there was a cleft on the surface of PV (where the arrows pointed) .

2.5 TrxA PV S EBEXKBITFEPRIRIA

¥ PV BE H 58 & N pTrxfus JT R K BY
pTrxfus PV EAUTRL. L PV 3N 40 11
BIRAIEHT I TrxA BIFER, PV 5 TrxA CLELG
KIS TexA 70 7 BB O 11,7 ku, 1 SRl &
30 ku [ PVog, & I8 B H N 4 40 ka A2 47 . ¥
pT rxfus PV o FEAL TR AL KT B G1724, Bl )G
BEAT (L R . KL 7 ) 22 SDS-PAGE £ 3l

Fig. 2 SDS PAGE analysis of TrxA- PV24; fusion
protein expression in GI724
I, 2. 3. 4: GIT24/ pTrxfus PV induced for 3 h, 2 h,
l'h, Oh (The arrowhead pointed the target fusion

protein): 5: protein molecular mass marker.

BRAT 40 ku AN S RIEEAW (K 2).
FHA % 1 4 IO Wi 48] T V5 B PV 200 2 58 BE LA i
FRiE BT E A SREERN, S AE 40 ku
EAFFEA EA R EEN (H3h3.4.5),
FAPER (P 3 1 . 2) 8. o Bk S RIEH
HEAT PVDF S A7, & AN 5] 5 4
RIEMFH K. SDKIL, [REA R AR N S50 —

NP
Fig. 3 Western blot analysis of TrxA- PVa4, fusion
protein expression in GI1724
I: G1724/ pTrxfus induced for 4 h; 2 ~ 5: GI1724/ pTrxfus
PVag induced for Oh. T h. 2h. 3 h; M: protein molecular

mass marker,
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oA B E AW EHEG HE TrxA/PVap. il
G ARE R AT RE T 8% .
2.6 TrxA/PVpf 8 EAMALEEHEEER
FEHL pTrxfus PVas/ G1724 HioglE, HHATH ST
FA. L300 ml i R0, HUUTIE. R4 pE R
FR AT . B S IR TS, W
B As ik aith. aifer i 3 AU liie.  Br e s ED
EERTIAEfL W ke, SRR (Bl 4): 1L g2
TS RIEE AW, W3 LRI PR SR
MEER (FE5): GI724/ pTrxfus PV oy i FK 1L 4 h

ku M 1 2 3
7. 4 e
66, 2 m——

42 = .

14, 4 o= >
Fig. 4 Western blot analysis of purified TrxA- PV,4,

fusion protein expression in GI724
I: eluted peak 1; 2: eluted peak 2; 3: eluted peak 3; M:

protein molecular marker.

o Sy =

Fig. 5 The analysis of TrxA- PV, fusion protein activity
1: 30 Hl aliquote of sonicated bacteria ( pTrxfus/ PV in G1724
induced for 4 h); 2: 30 Kl aliquote of sonicated bacteria ( pTrxfus in
G1724 induced for 4 h); 3: 30 ¥l PBS; 4: 30 Bl Try solution; 5:
30 Bl eluted peak I production; 6: 30 Ml eluted peak 2 production; 7:

eluted peak 3 production 30 BI; 8: 1 U urokinase.
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expression of ¢DNA encoding serine protease with fibrinolytic 271

Cloning and Expression of The Novel Gene —PV24 of
Earthworm Fibrinolytic Enzyme

XU Y+Hui, LIANG Guo-Dong™ , SUN Zhao-Jun, CHEN Fei,
FU ShirHong, CHAI YuBo, HOU YumrDe

( The Key Laboratory for Molecular Virology and Genetic Engineering, The Chinese Academy of Prevent Medicine, Beijing 100052, China)

Abstract One kind of protein from earthworm ( Lumbricus bimastus) with the molecular mass about 30 ku
was extracted by SDS-PAGE. Then the N-terminal of the protein was sequenced. The PCR primer was
designed according to the N-terminal sequence, and its ¢cDNA fragment was obtained by RT-PCR. The ¢cDNA
was cloned into pGEMT-vector and sequenced. The sequence showed that the fragment was 888 bp, with the
ORF of 726 bp and the 3 untranslation terminal area. The ORF encoded a protein of 242 amino acids, so the
protein was named as PVayp. The prediction of protein structure shows that the PVas has two domains,
between which is the active sitess His44 and Ser191. At the same time, the p/ 4. 33 of PV 24 was detected, and
it is a protease in trypsin family of serine protease superfamily. PV was expressed in pTrxFUS expression
system as the fusion protein TrxA-PVa4, in soluble form, the TrxA was a molecular chaperon which made the
expressed protein soluble. The fusion protein was purified by ion exchange chromatography. The purified fusion

protein TrxA-PVa4; has fibrinolytic activity.

Key words Lumbricus bimastus, fibrinolytic enzyme of earthworm, cloning, recombination and expression
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