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Abstract Earthworm fibrinolytic enzyme EFE is a group of protease having fibrinolytic and plasminogen-activator activities
isolated from earthworm. Molecular biology research showed that there were 21 EFE coding sequences in which only one
sequence AY438624 whose translated protein had similar N-terminal amino-acid sequence to EfP- [ purified from Eisenia
fetida . To obtain coding sequence of EfP-1  we designed specific primers according to 5’ and 3’ sequences of AY438624. A
new DNA sequence was obtained by RT-PCR  sequence analysis showed that the protein translated from the coding sequence had
identical N-terminal amino-acid sequence with EfP- | purified from Eisenia fetida and Lumbricus rubellus . Analysis by using
ScanProsite prediction programs proved that the sequence had high similarity to AY438624 and belonged to trypsin family of
serine protease. But there was difference between two sequences that was there was a domain of characteristic amino acids of N-
glycosylation site Asn-Xaa-Ser/Thr N-x-S/T in the new sequence DQ418454 . Then the expressed vector pMAL-c2X- Efp- |
was constructed by cloning the gene into the plasmid pMAL-c2X and was transformed to E. coli TB1. After induction and
expression of the recombinant the product MBP- EfP- | was purified by MBP affinity chromatography. Western blotting analysis
showed that the product reacted with both anti-MBP and anti- EfP- | -1 serum. Casein plate test and fibrin plate test showed that
the protein expressed had fibrinolytic activity.
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earthworm fibrinolytic enzymes EFE

4
GenBank 21 EFE
N-
Nakajima * Lumbricus
rubellus 3 F-Ml-1 F-M-2 F-
I AY438624 Eisenia
fetida N- I GGTDASPGEFPWQL
Nakajima F-1-1 F-1-2 N- I
GGSNASPGEFPW(QL
7 EfP-1-1 EfP-1-2
> d e FEisenia fetida
N- F-1-1 F-1-
2 [T GGSNASPGEFPWQL EFE
AY438624 RT-PCR
FEisenia fetida ~ mRNA
AY438624 92%
N- EfP-1 ~ N-
1
1.1
FEisenia foetida
E . coli ]M109 pMAL-c2X MBP
Amylose Resin E. coli TB1 NEB

pMD19-T Taq DNA EcoR1 Pst I T4 DNA
BcaBEST RNA PCR Kit  Agarose Gel DNA

Purification Kit TaKaRa
SIGMA
TRIzol Invitrogen EFE EfP-1-1
EfpP-1-1
1.2
1.2.1 Efp- 1
lumbrokinase-5 precursor GenBank

AY438624 Primer Premier5.0

P1 5'-TGCTCTCAGCCTTTGCC-3’
P2 5'-TTACGAGTTGTTGGCGA-3’

RT-PCR

RNA

Eisenia fetida
oligo-dT

cDNA P1 P2 PCR
pMDI19-T 16°C
JM109 pMDI19-T- Efp- 1
NCBI SWISS-PROT BLAST ScanProsite
prediction programs
1.2.2 pMAL-c2X-Efp- [
EcoR |
Pst | P3 5'-
CGGAATTCATGGGTGGTGAGCAGT-3' P4
5'-CCTGCAGTTACGAGTTGTTGG-3'
PCR DNA
pMAL-c2X E . coli TB1
PCR
1.2.3 pMAL-
c2X-Efp- 1 1% LB
37°C 1%
40ml. 37C ODgy, =
0.6 IPTG Immol/L. 20°C
12h

12% SDS-PAGE

Amylose Resin

E/P-1-1 MBP Western blotting *
1.2.4 ’
10
2
2.1
1 RNA
oligo-dT P1 P2 RT-PCR
hp
— 1000
— 75D
1 1% RT-PCR

Fig.1 Product of RT-PCR
1 the product of RT-PCR M markers DL3000 3000bp 2000bp
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1.0% 24832D 4.613
0.8kb NCBI BLAST
2.2 EFE
DNA pMDI19-T 1
pMDI9-T- Efp- | AY438624 2%
793bp 242 9B % 88%
6 5%
1
Table 1 Similarity of nucleotide and amino acid sequences of the target gene to that of other EFE genes
Accession No.  Simiarty of nucleotide sequences of CDS/%  Similarty of wature peptides/ % Name of fibrindytic enzyme earthworm species
AY438624 92 93 Lumbrokinase-5 precursor Eisenia fetida
AY172839 83 71 ARSP1 precursor Eisenia fetida
AY438623 83 69 Lumbrokinase-4 precursor Eisenia fetida
AF393512 66 61 Fbrinolytic enzyme component A Eisenia fetida
AF109648 66 62 Pyy Lumbricus bimastus
AY438625 65 61 Lumbrokinase-6 precursor FEisenia fetida
AB045720 50 28 Fbrinolytic enzyme F-l[-1 Lumbricus rubellus
AY438622 50 25 Lumbrokinase-3 precursor Eisenia fetida
PROSITE ~ ScanProsite prediction programs P3 P4 PCR 750bp
http //www . expasy. org/tools/scanprosite/ EfP-1 pMAL-c2X
H" pMAL-c2X- Efp-1
S™ PCR 2
D* 2.4
pMAL-c2X-Efp- | Immol/L
AYA438624 IPTG 20C 12h
6-8  NAS 12% SDS-PAGE 3
N- N-X-T/S AYA438624 70kD
AY438624 42kD  MBP  26kD
EfP-1  GenBank DO418454 EfP- 1
2.3 pMAL-2X-Efp- | M1
pMDI9-T- Efp- | kD
974— —
L 2 M 3 4 3 b 1RI- AT
- 66.2— N BP-£f 1]
10— 4 BE
30—
20,1 —-.
T4 4—me

3 pMAL-c2X- EfP- |
12% SDS-PAGE
Fig.3 SDS-PAGE 12% of the target
fusion protein MBP- EfP- |
M protein molecular mass markers 1 4 7 the pellet supernatant and
total protein of uninduced cells with pMAL-c2X 2 5 8 the pellet
supernatant and total protein of induced cells with pMAL-¢2X 3 6 9

2 PMAL-c2X-Efp-I PCR A B
Fig.2 Identification of recombinant plasmid pMAL-c2X- Efp- |
by PCR A anddigesting with EcoR [ /Pst 1 B
1 PCR product using recombinant plasmid as templet 2 gene Efp- |
positive control M marker DI3000 3 pMAL-c2Xdigested with

EcoR1/Pst I 4 recombinant plasmid digested with EcoR I /Pst |

the pellet supematant and total protein of induced cell with pMAL-c2X-
5 gene Efp- 1

arrowhead pointed the target fusion protein
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Amylose Resin

MBP- EfP- |
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4 pMAL-c2X- EfP- |
12% SDS-PAGE

Fig.4 Purification of MBP-EfP- | fusion protein
M  protein molecular mass markers 1 2 purified MBP-EfP-1 3
supernatant of cell lysate induced pMAL-c2X-EfP-1 4 5 pellet and
supernatant of cell lysate induced pMAL-c2X MBP-EfP-1 . The
arrowhead pointed the target fusion protein .

SDS-PAGE PVGF
MBP EfP-1-1 Western
blotting 5 MBP
EfpP-1-1
MBP  EfP-|

- — T -
r T
5 MBP-EfP-1 ~ Western blotting

Fig.5 Western blotting analysis of MBP- EfP-1 fusion protein

A stained by Coomassie Brilliant Blue B reacted with anti-MBP
serum C reacted with anti- EfP- | -1 serum. M protein molecular mass
markers 1 supernatant of induced cells with pMAL-c2X 2  supernatant
of induced cells with pMAL-c2X-Efp-1 3 purified MBP-EfP- | 4
natural EfP- I -1 purified from Eisenia fetida positive control .

2.5

MBP-EfP- |
EP-1-1 1.3

6 MBP- EfP- |
EP-1-1

6 MBP- EfP- |
0.2%
Fig.6  Activity Comparison between MBP- EfP- |
and natural EfP- | -1 0.2% casein plate
A load 2pg protein in each hole B load 0.3nmol protein in each hole.
1 purified MBP-EfP-1 2 maltose eluent negative control 3
natural EfP- [ -1.

7 MBP-EfP- |
1 MBP-
EfP-1 EfP-
11

Fig.7  Fibrinolytic activity assay on fibrin agarose plate
1 purified MBP-EfP-1 2 the maltose eluent negative control 3
natural EfP- [ -1 positive control .

3
RT-PCR Efp-1
DQ418454
EFE AY438624
90% N- Nakajima
Lumbricus rubellus F-1-1 F-1-2
Eisenia fetida EfP-
11 EfP-1-2 d e II
GGSNASPGEFPWQL AY438624
7%
N- I
GGSNASPGEFPWQL N-
N-X-T/8 EfpP-1-1
P11
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