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EfP-0 RT-PCR
In Silico Cloning of EfP-0 a Novel Earthworm
Fibrinolytic Enzyme Gene and Verification of its Coding
Region by RT-PCR
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F-1-0 Lumbricus rubellus F-1-0
N VVGGSDTTIGQYPHQL DNAMAN Lumbricidae ~ dbEST
RT-PCR Eisenia foetida
EfP-0 EfP-0 678bp 225 F-1-0
BLAST EfP-0 40%
GenBank DQ836917 pMAL-c2x- EfP-0 TB1 MBP- EfP-0
EP-0
Q781 Q811.4 A 1000-3061 2006 06-0897-05

Abstract There are four different types of N-terminal amino acid sequences F-1-0 F-I F-1I F-Il in the multi-
components of earthworm fibrinolytic enzymes EFE . In GenBank 21 nucleic acid sequences of EFE have been reported.
Among them most of the N-terminal amino acid sequences belong to the F-IIl type few belong to the F-1I type. Only one is
similar to the F- | type but none to F- I -0. In this research we hoped to obtain the gene encoding component F- | -0 of EFE by
the bioinformatics tools. Based on the N-terminal amino acid sequence VVGGSDTTIGQYPHQL of the F-1 -0 type from
Lumbricus rubellus a nucleic acid sequence was obtained by in silico cloning from dbEST of Lumbricidae using the software
DNAMAN. A new gene of EFE from Eisenia foetida was successfully obtained by RT-PCR using specific primers designed
according to this sequence. The new gene named EfP-0 was cloned in pMAL-c2x and expressed as the fusion protein MBP- EfP-
0 in the supernatant of lysate. The fusion protein MBP- EfP-0 purified by affinity chromatography had hydrolytic activity on casein
plate. Sequencing result shows EfP-0 has 678bp and encodes a protein of 225 amino acids. The protein is a serine protease
belonging to trypsin family . It has similar amino acid composition to F- ] -0. BLAST in GenBank shows that the similarity is
lower than 40% between EfP-0 gene and other EFE genes. By this we conclude that EfP-0 gene of EFE is a novel gene and it
is the first time to be reported its accession number for Genbank is DQ836917.
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22 EST
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earthworm fibrinolytic enzymes EFE

5
GenBank 21 28

21 7

N-
Mihara H ° 6 5
F-1-0
Lumbricidae ~ dbEST
1
1.1
Eisenia foetida  Trizol
cDNA TaqDNA DNA
DL3000 DNA Marker pMDI9-T Vector

TaKaRa E . coli TB1 pMAL-c2x NEB
1.2
1.2.1 dbEST  Lumbricidae

dbEST  Lumbricidae hitp //www. ncbi. nlm. nih. gov/

entrez/query . fcgi  CMD = search&DB = nucest

1.2.2 F-1-0 F-1-0
EST N
NCBI  BLAST thlastn E e
06 DNAMAN
blastn DNAMAN
contigs

1.2.3 RT-PCR Trizol
RNA cDNA
CDS 678bp

5'-GTCGTCGGTGGAAGTGATACC-3'

5'-TTATTG GC GC AG ATGATCCAGGT -

3" PCR PCR
pMDI19-T Vector

1.2.4 PCR

pMAL-c2x IPTG

2

2.1 dbEST Lumbricidae
Lumbricidae dbEST 18330
17222 Lumbricus rubellus
Genbank
AY438624 Eisenia foetida AY684711 Eisenia
Joetida LRAJ3152 Lumbricus rubellus
87.27%

86.12% 93.53% dbEST

dbEST

2.2 F-1-0
F-1-0
VVGGSDTTIGQYPHQL
DNAMAN 1
seqmanl
91.02%
DNAMAN
246
38-100
101

38-
778 38
F-
I-ON
915

778
Poly A
225

2.3 EfP-0
RNA 2.2
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1 GCCGATTCGG CACGAGGCGA AAGGTTTCAA TCGTAACATG AGGATCCTGA TCTTGCTGTG
61 TTTGGCTCTG CCCGCTCTGG GTTUCGGTCT GGATCAGCAT GTCOTCOGTG GAAGTGATAC
121 CACCATCGGC CAATACCCGC ATCAGCTGTC GTTGCGAGTG ACTGGATCTC ACTCATGCGG
181 AGCATCTCTG ATTGGAACCA CTCGAGCTGT GACCGCGGCT CACTGCACAG GATCTGCCAT
241 CGGEGTCTAC TCTATTCTTG GCOGTACCAC TGATCGTACT ACTACAAACT GCGCCACTTG
3ol TGTACTCAGA GATCTCAACT TCCTAAAAAG GCATCCTAAT TACGATGGAA ACCGCGCGGG
361 ATATCCGAAT GACGTAGCCG TTATTGGATT CGCTGCTGTG TCGACCAACA CCAACCTCCA
421 GACAATTGCC CTGGCCACTC CATCGGACGG AAACTTTGCT GGTGACAGCT GTGTCATCAC
481 CGOATGOGGE CAMCTGGAT CCATCGGTGG TCTTCCAGAC ACCTTGCAGC TGGCTACAAT
841 GAGTGTCTTG ACCAACACGG CATGTGCCGG CATCTGGGGT GCAGTTCGCA TCAACGACGG
601 ACACATCTGL GTCCATGCAG CAGCAAGAAG CGCCTGCAGT GGCGACAGCG GTGGCCCACT
661 GCAGTGCAGT AACAAACTGG CTGCAGCGAC ATCTTGGGGT GAGGCCTCGT GTGACCCATC
721 CTACGCGTCC GTCTACACAA GAGTCAGCTA CTTCTACACC TGGATCATCG CCCAATAAGC
781 GACGCAATGA CTGGACCACG GATTCACTTC TCATGATTTC TGCATCCCAT TAAATAACAA
841 GAAATAAAAA ACTGTTATCT TATATAAATT TCAGCTAAAC GATAATCCCT TAAATAAACA
901 ATTTGCAACC TAAAAAAAAA AA

1 DANMAN F- 1 -0
Fig.1 Sequence of F- I -0 in silico cloning by DNAMAN

680bp 2 s 1 EfP-0
pMDI9-T F-1-0
1 F-1-0 EfP-0
90.41% F-1-0
Table 1 Comparison of amino acids composition of speculate
EfP-0  GenBank DQ836917
P enbat Q peptide EfP-0 and F- I -0
Amino acid Speculate peptide EfP-0 F-10 ¢
Ala 25 27 31
Cys + halfcys 10 10 3
Asp + Asn 22 25 24
Glu + Gln 8
Phe 4 4 4
Cly 30 27 29
His 6 5 6
Tle 13 12 15
Lys 2 0 0
Leu 15 15 16
MET 1 1 1
Pro 7 9 11
Arg 8 9 9
2 RT-PCR Ser 21 21 20
. Thr 26 24 25
Flg.2  Agarose gel electrophoresis of the product by RT-PCR Val s 1% 16
1 DL3000 DNA Marker 2 RT-PCR product. Trp 4 4 4
T 8
2.4 EfP-0 =
EfP0 225 DNAMAN EfP-0 22989D
EfP-0 pl 5.45 Nakajima ® F-1-0
Eisenia fetida EfP-0 23013D 4.85
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900
23008D  22967D N- Asn-Xaa-Ser/Thr
http //www. N-x-S/T 0- 78
bioinfo. tsinghua. edu. cn/Subloc/eu- predict. htm 33 34 197 EfP-0-1
EfP-0-2
2.5 BLAST
EfPO EfP-0 NCBI  BLAST
His-41 Asp-91 Ser-183 37- EfP-0
42 177-188 EfP-0 3 EfP-
C 17-19 33-35 57-59 0 EfP-0
190-192 Il 113-116 151- 40%
154 198-201 3-8 4-9 22-27 32- EfP-0
37 44-49 83-88 117-122 130-135 133-138 137-142
EfP-0
Distribution of 21 Blast 1lits on the Duery Sequence
Mousc aver 10 sec the deflinc,click 1 shaw alignments
Color key Tor alignment seores
3 EPO NCBI  BLASTn
Fig.3  BLASTn of EfP-0 in NCBI
2.6 EfP-0 MBP 42kD 23kD  EfP-0
EfP-0 pMAL-c2x 65kD pMAL-c2x- EfP-0
pMAL-c2x- EfP-0 EfP-0 E . coli TB1 IPTG
MBP EfP-0 SDS-PAGE 65kD
S KD b MBP- EfP-0
071 —  M— 4 A
64— e 4B
443 5
20,0 | S
01
1.3 — B

4 SDS-PAGE

MBP- EfP-0

Fig.4 SDS-PAGE analysis of MBP- EfP-0 expression and
purification in E. coli
A 1 protein molecular weight marker 2 3 TBI/pMAL-c2x- EfP-0
induced for Oh 4h 4 The supernatant of lysate of TB1/pMAL-c2x- EfP-
0 5 The deposit of TBI/pMAL-c2x- EfP-0. B 1 protein molecular
weight marker 2 MBP- EfP-0 purified by affinity chromatography .

5 MBP- EfP-0
Fig.5 The analysis of MBP- EfP-0 activity on casein plate
1 MBP-EfP-0 2 positive control EFE 3 Negative control MBP .
© PERZRMEDFRAATIRSHESE http://journals. im. ac. cn



EfP-0 RT-PCR 901
3 dbEST
Mihara H Lumbricus rubellus
¥ 6 3
F-1 F-TT F-T F-1 F-1-012 F-TI
F-M-1  F-M-2° F-
1.0 P10 REFERENCES
v Eisenia foetida | Peng YD Li YB Song HD . Novel
1 EfP-0-1 2 EfP-0-2 N full length ¢DNA cloning from normal adrenal gland and
pheochromocytoma and functional prediction. National Medical .
Lumbricus rubellus Journal of China 2002 82 1 31-34
P10 N 2 Peterson DG Schulze SR Sciara EB e al. Integration of Cot
analysis DNA cloning and high through put sequencing facilitates
FEisenia
genome characterization and gene discovery. Genome Res 2002 12
Joetida EfP-0 GenBank 295 — 807
DQ836917 3 Lander ES Linton L M Birren B e al. Initial sequencing and
5 3 analysis of the human genome. Nature 2001 409 860 — 921
BLAST 4 Huminiecki L Bicknell R. In silicon cloning of novel endothelial-
40% specific genes. Genome Res 2000 10 1796 - 1806
5 Mihara H Sumi H Akazawa T et al. Fibinolytic enzyme extracted
from the earthworm. Thromb Haemostas 1983 50 258 — 263
6 Mihara H Sumi H Matsuura A et al. A thrombolyeic agent.
DNAMAN  Seqmantl European patent application Ep0 105 092 A, . 1983-06-28
S0 7 WulX Zhao XY . Casein-Plate Method for
EST 225 Determination of Earthworm Fibrinolytic Enzyme. Nature Magazine
22989D 2004 26 3 184185
Cys  Ala 8  Nakajima N Mihara H Sumi H. Characterization of Potent
DNAMAN Fibrinolytic Enzymes in Earthworm Lumbricus rubellus. Biosci .
Cys Biotech . Biochem 1993 57 10 1726 - 1730
9 Mihara H Sumi H Yoneta T et al. A novel fibrinolytic enzyme
) extracted from the earthworm. Lumbricusrubellus. Japanese J
N- oligo Physiol 1991 41 461 — 472
dT RT-PCR cDNA

10 Zhao XY Jing TY et al. Antigenicity of
Components Constituting Earthworm Fibrinolytic Enzyme. Chinese
Journal of Biochemistry and Molecular Biology

2002 18 2 209 -212

© PERZERMEDARIATKSHESE http://journals. im. ac. cn



