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Abstract: The gene pre-pro-nk (encoding signal peptide, propeptideand mature peptide) and pro-nk (encoding propeptide and mature
peptide) were amplified from Bacillus natto chromosome by PCR. Three recombinant vectors (pMAO0911-wapA-pro-nk, pMA0911-
yncM-pro-nk, pMA0911-pre-pro-nk (m)) with different signal peptides were constructed. Overexpression of nattokinase with those different

signal peptides were achieved in B. subtilis expression system. The recombinant nattokinase with wapA signal peptide was expressed at the

highest level, and exhibited the strongest fibrinolytic activi binant nattokinase was purified, and the purification factor and activity

recovery of the nattokinase were 2.15 and 21.5%, respecti lhe e atic property was analyzed. The optimal pH and temperature were 8.0

and 50 C, respectively. And the recombifiant nattokinase was stablé at pH of 5.0~11.0 and temperature of less than 60 ‘C. This study could be

useful for genetic reconstruction of nattokinase and improvement of expression level of nattokinase in B. subtilis.
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Tabel 1 Sequence of PCR amplification primers

Name

Sequence

Forward:5'-CGGAATTCGCCGGAAAAAGCAGTACAG-3'

pro-nk

EcoR [ site

Reverse:5'-CGGGATCCTTATTGTGCAGCTGCTTGTACGTTGATTAA -3'

BamH [ site

Forward:5'-CGGAATTCGTGAGAAGCA AAAAATTGTGG-3' | 4

pre-pro-nk

EcoR [ site

Reverse:5'-CGGGATCCTTATTGTGCAGCTGCTTGTACGTTGATTAA-3'

BamH I site gy

Forward:5'-CGCATATGGTGAGAAGCA

pre-pro-nk (m)

Reverse:5'-CGGGATCCTTATTGTGCAGCTGCTTGTXEIGT

Nde I site

BamH I site | M

pUC18-pre-
pro-nk (m)

Forward:5'-GAAAAAAGATCCGAGCGTTGCGTACGTGGAAGAAGATC -3'
Reverse:5'-CATGTGCAAT ATGATCTTCT TCCACGTACGCAACGCTCGG ATC-3'
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1.2.8 44 2 BBl MR A R,

BOEHR BEIME . SRHERIM YT HEN E 44
G 20 'C 30 'C. 40 C. 50 C. 60 ‘C. 70 C
NHIBERE, I LAY SRR B R 2 B BE AR
K.

BO&E pH AERINE: RSN THENE
INLIIRAE AR pH HZMBARAE TS, IF
AN 8 AR N B 4 4 BeX pH {EAE . pH
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W, pH 9.0~pH 11.0 KRHKZZMEE N 20 mM
Na,CO;-NaHCO; ZZH -

PRUETERNE : KNI E T 20 mM B
FRELZZE PP (pH 7.0) W, 78— RHIA[FIE



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.5

(30~70 "C) FUEHE 30 min, FHEIM G
T 5 T 2% YRS S LAAFDR R (4 7 2 ERh R AR 1L
pH FeE MERIIE . 9N G SCE T — RIIA
7] pH {H G (pH 3.0~pH 11.0) 1, 37 C FIFHE
30 min, RSN A CREETHED 2 TR RS LA
FEXTE IR B 23 ekt pH B

2 HBREHH
2.1 pMAO0911-wapA-pro-nk. pMA0911-yncM-
pro-nk. pMAO0911-pre-pro-nk (m) ik # &ty Ay

#

ble

r
Km

B 1 NEMESMRAHEESF TR 2R R AIE
Fig.1 Construction of expression and secretion plasnxds |

yncM-pro-nk.
dpp M 1 2

1200—
900—
700—

500—
300—

100 —

[E] 2 PCR ¥ 14 FELH FAEE I K E LA R
Fig.2 PCR product of pro-nk , pre-pro-nk and identification of
the recombinant plasmid by restriction enzyme digestion
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Fig.3 Fibrinolytic activity of recombinant nattokinase
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B SR 48 h Jo, & B AR B RN IR ik
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Fig.4 SDS-PAGE analysis of recombinant vectors expression
products
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23 HE RS E A
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90 G 28 T IR B Eh A A0 HiTrap SP HP 4046 1Y
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Fig:5 SDS-PAGE of purified recombinant nattokinase
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Table 2 summary of purification.o n#okinase from WB600/pMA0911-wapA-pro-nk

Purificationstep Tgtal thal .S.peciﬁc Purification  Yield/
activity/FU  protein/mg  activity/(FU/mg) fold %
9300 19.0 489.47 1 100
3650 6.60 553.03 1.13 39.25
2000 1.90 1052.63 2.15 21.51
)4 /{ P T EREE, AT 60 C, SRR
241 RE Y RIEE L . 100
YN SSIE E R R (I R RS0 6 B > sl
e A LR IOEIRE A 50 C o 2SI KT 50 °C, 2 ol
YNSRI ) IR T . : .
242 ¢hE g RE pH 2 |
AN SIEREE A FI pH 44T IR 20r
7 iR, WGBS pH {E ) 8.0 747, 24 pH A % - m o "

4.0 B, YN BAEEE TEREAE R
243  HhZ BN HAE MR

HAN G HEHEAFEE T E 30 min J5HHY
W E AR 8 . R T 60 CHY
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Fig.6 Effect of temperature on the purified nattokinase
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Fig.7 Effect of pH on the purified nattokinase
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Fig.8 Effect of temperature on stability of the purified
nattokinase
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Fig.9 Effect 6t of pH on stability of the purified nattokinase
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FIBIFENR, fh R EE R T DA ) wapA {55 1k51 5
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e F NI AR 2 M IEHRATE —E KR KA
XPZIE PP HAT 1 AL R PR AT, SRR 45
AT CAA H R S 1 Bid pH A EGE IR 2 51
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