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1.1.4 NCBI ng 95 C 5 min 94 °C
30 s 62 C 30s 72 C 1 min 30
Primer I 5’ -GCG GAT CCA TGA GAA 72 C 10 min
GCA AAA AAT T-3’ Primer 2 5" -CCC TCG  1.2.4 BamH 1
AGT TGT GCA GCT GCT TG-3’ XhoI PCR pET30a
BamH 1 GC 1% UNIQ-10 DNA
Xho I cC T, DNA Lig-
ase E. coli BI121 PCR
1 143 bp 1
Primer 3 5’ -GCC GGA TCC GCG CAA  1.2.5
TCT GTT CCT TAT-3’ Primer 4 5’ -GCG BI121
CTC GAG TTA TTG TGC AGC TGC TTG TA-3’ 100 pl 100 mL LB
BamH 1 GCC3 37 C 2~3h  0OD550 0.8
Xho 1 GCG3 20% 1 mL
1 mol- L™" IPTG 100 L 22 C
825 bp 2
1.2 1.2.6 SDS-PAGE
1.2.1 7 0.1g 1 x SDS 5%
20 mlL 0.15 mol- L™'NaCl 0.02 mol- L™"  12% SDS SDS-PAGE
Tris-HCl pH 7.0 121 <C
58 C 20 mg
20U 4 <C 1.2.7
1.2.2 NO7 $ E. coli BI21
5 5 mL 20 pl
24 h 37 °C 220 r min"' 37 C 18 h
0.1 mL EP 1 mL
80 C 2
10 min ’ 2.1 PCR
10 NOI  N10 PCR 800 ~ 900 bp NK1 1
LB 203 1 100 ~1 200 bp NK2 2
NO7 1
NO7 LB
UNIQ-10 DNA Wiiar_q il Hoid
DNA DNA T
0.7% DNA —
1.2.3 ity
PCR U0 b
50 ulL ddH,0 40.5 wL 10 x PCR s
Buffer Mg’* 5 wL 10 nmol- L 1.0 FEL Lyt
pl 5 U- pL~" TagDNA 0.5 pL 10 mmol- |
L™" dNTP1. 0 pL DNA 1 plL 100200
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The Cloning of Nattokinase Gene and Its Expression in E. coli

LI Ying CHEN Bin JING Jun-feng HE Zheng-bo

Institute of Entomology and Molecular Biology Chongging Engineering Research Center for Bioactive Substances
Engineering Research Center for Bioactive Substance Biotechnology of Ministry of Education

Chongging Normal University Chongging 400047 China

Abstract Nattokinase is a natural streptokinase. Many scholars at home and abroad for the enzyme of genetic engineering research
but the genetic sequences in cloning expression appeared in much different length. The present study aims to determine which fragment
of the nattokinase gene is better for the expression of the gene in E. coli BL21. We first isolated the effective fibrinolytic strain Bacillus
subtilis NO7 from Japanese natto and extracted its genomic DNA. The nattokinase gene fragment Pre-Pro-NK NK1 that encodes sig-
nal peptide propeptide and mature peptide and the fragment NK NK2  that only encodes mature peptide were then separately ampli-
fied from the genomic DNA using PCR with specific primers. Two expression vectors pET30a-NK1 for NK1 and pET30a-NK2 for
NK2  were constructed and transferred into E. coli BL21 followed by the multiplying of E. coli BL21 culture induced by IPTG the iso-
lation and purification of nattokinase and the detection of nattokinase activity on fibrin plates. The results showed that the bacteria from
pET30a-NKI1 effectively produced the secretive nattokinase with high fibrinolytic activity. However the bacteria from pET30a-NK2
could not produce active nattokinase. This research has compared the expression of NK1 with NK2 in E. coli BL21 and the NK1 could
express well it would be helpful in producing nattokinase by engineering.

Key words nattokinase gene E. coli cloning expression



