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Abstract

Nattokinase is a kind of alkaline serine protease secreted by Bacillus subtilis, which is extracted
and isolated from traditional fermented food natto. Due to its powerful thrombolysis ability, nat-
tokinase has attracted the attention of most researchers and is expected to become a new genera-
tion of thrombolysis drugs. In this paper, the structure, physicochemical properties, catalysis and
thrombolytic mechanism of nattokinase were firstly introduced. Secondly, the molecular biologi-
cal research of nattokinase was briefly introduced, including the modification of signal peptide,
propeptide and mature peptide. Finally, the prospect was made. The paper is expected to provide
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theoretical basis and new ideas for the relationship between structure and function of nattokinase,
bioengineering research and drug development.
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1. 5|8

OILE PRI (CVD)— EA2 B N4 BRI TR B 22—, BUA R CVD BB AR T i 2544 H
AR Z, MEURE AN R NER—FR B, T2 bR ST BAE — % B N A B
Jlo XA ARAE SN E K T G T ZER R L. 2O RN ERRAG R T CVD
PRIRAET R, 19N e 90 RN et O B (R E A DGR 1], 200 VAR AT 1 A T2 )\ 4R AR 1
NEFEAR R XL, IR IR A SR LT IS TR A 20 SR BV i 44 9 Nattokinase (NK), BIZN (2] -
V2 [ A A O NK BT 7 OREBTTT, gy S 0e 25 B E 17 Bk 1 B s KV ke Thse 2 ik B
APURILE] PUEh KR FEREAL AN BRI ARG (4] PR ERI[S]. BCERMIRR[6]. V67T & 24 [7)55 4 s
FEZGWNIEIE T, 99 e Pl AR BR8] 2 HE[O]. MRS 10] R aR s [ 11 8RBT Biig, M
T R G S B T8 I AN RS, B2 o S B R e ks AR R RO T, Al P A IR [ 12] Wi
ARG 135 T BUe Mg e ™ & SOtk . seoh, VGEmg et s, AR, XS GmE e
2y Je b U R A ARH TR T R K BT 7 -

2. P HERE I
2.1. NS HEELEH

PNEWIEIER H aprN JEKZwID, B 1146 bp FIFFBUEEEAE, UL GTG NREHILF, LD 381
MNEER, AFE NK 155 MK (pre), FTF K (pro) AR BEAIK(nk) . 155 1K AR K BEEAIK 43 3l el 29, 77,
275 MRS, HARKIER[14]. 55 0KAES] S NK BT, - EIpst. wi Sk A # ) NK
AT B Y RS TEA R T g . 2 BR A5 5 IR AR NK SR AR (B 1S ORI BT PR Sy 44 &2 3586 )5 (pro-nk) o
2010 4F Yanagisawa 25 \[15]% F AR I8 2 MV 9N G 55 28 A AT B8 b o0 B8 4l Ak 15 2 90 5 g, Rl
X BHEATH, T T NK =455, il 1A FiR. 9 G 3m aah BERR I a5 Eh 9 4 o 12iE
24 BATBARL, MWANELELE 2 A Ca® d A, HEMEWRE M. NEHMEIHEA p S
T C Rumgh sy, A EAE g Pr @ WAL T LM, S EEER 9 N BRSS9 o RIER
R, H 7 A o BIEE R —RIE L[15]. 40 S8 5 PR A O B OR ST I M Ak —T56 4 (Asp32, His64,
Ser22 )AL AR, 5 H ARG FAT B H CIREISALL, 9N SRR 4 A AL s R A S = AR ST I E SE R (Ser 125,
Leul26, Gly127)[16] (&l 1B).

2.2. NS HEETE{LE R
N B T VR — S AR K, P REZIN 27.7 kDa, TEMERS —aREE, SN 8.6, G
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Figure 1. Three-dimensional structure of nattokinase

E 1. PEHEE=4EHE

pH 4 7.0+ 8.0 [17]. NK #& /)52 2IEE . &R 257 pH 50052 . I N 40 G IlE s, s T 45°C
I N BB, KRR R AE RO IE RS, HIRE AR T 37°Co AEKREE . AR LIRS F
SN R E Y E R, W Mg Ca® SHEVEA WG E L, LR AR IR 5 IR R I H P 0 2k B A
F: F'\ Zn®'. Cu¥, Ba¥. AL Mn? AN IS A A R AR RO, HASIRETEG: IR
JE I KA R B i SR A 98 S TR TR RCR ST Rk BE T 2 4 NK 3 P 18]

2.3. PEHERHENEBENIE

FURG, 93 R AL MR AR IE - E i T 0 S 45 1) 5 3 S0 v FLAL RS 2 AT 7 2R g ) — 4
SEREEARYY G, FARAGHLE] SRS REAT B R ARG AR L. AL EEEIE[19]: 1) WETEHO ) His6d FRAE
IR U T4 Ser221 MUFRFE T+, 195 T Ser221 MISKAZRE ST, JFUCH YNGR R Bk, T A T £
A AR, 2) Asp32 JBITFRIEM i AT AR E His64 1R THIRAS, 3) His64 [ HT 1 M) 2 4R 4 — 4
ST AR — A (AL SR, RN TR O R R &1, 4) Ko TR LA - B 2 aYE
PP THIAA (R A, His64 B 15 R 1m] Ser221, LA 3 Ml RE TS 55 — R =4, AT 58 BB B AX, S 8 o

NG R T RS R 28N, el AR AR R RS R O ROR, g e
AU 4 Fh[20]: 1) NGNS CBRINA 4 R TR, R R K E Ik, R P4 KR
MR KB 2) PRS0 SINERE PR BBOE T R B, T — s s g, AR R
AVEREE LA, WEAILEE, 3) -PA B4, NK Al # B2 23R 200 B EOB0E 71U (-PA) AR B, AR ™
LT HENE, 4) PAL-L @R ZFERRIEHAEY) 1 RN (PAL-1) AT #2724 5 (1 B A O (2 BE 2T 4 B 1 T
B GG ] AR PAL-L, $RTHERRAIER .

3. NS HES FEIFENR
3.1. FERK

NG G R R I 381 NEERR, BARETIK. BT SIRRAE. K& S Ik SRR R ik
FAOR, 155 IR A A3 X T (1 A8 03 77 A (35 52 o Liang X [21 98 LIS R IME S IKE 4 7 PelB 15
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Ik, AE KRBT R P BRI IKAE PN S, 15 R A v A 0 S0 s Y v A L N S
Rtk 5 R RSS2 AT IR YF38 IR RIRON A 2 o (132 R[2210 R M S RIE KT, R 3 FiASIH]
& Fk(wapA, yncM, prep)7 il 5 pro-NK AT EEHE M i 5 RARIE A, I SLILH AL 5258 FAT B P 3R
B, BREY, HHAMPIANE S, wap A 55 IRSEHL MW RIERCR ey, B RS . Wei X
[23 ] VK 90 GG L A 28 HOAT B AT R A, RN XS vpr 5 S ARDIREREAT AT AT, RI vpr (5 Tk
HE SN 2 ) g B i RS

3.2. BISRK

Y04 5 B HT IR (propeptide) FH 77 NSRRI B, A& —Fh o> T W AR [24], 2 5 U Bl 1) IERHT & [25],
Hd A 1) s SRAF2IEREE T RSHHIZIK, 2) §TSRA SRS ERTE, 3) BAEA
Pt 375 A P AR K A T S RORI B B 2 TR O ke, 4) AT SRR PR AR, IR . 7T S IR T g e WD E A
FF R AR B 26] T ORI, TEARAN AT B AR08, Rl R B A R IR S AR S T S, KA BE
BT &, HIWEYE, RIS B 2B R aE S 025 w73 K00 s ik 28 48 [7) 4% 14 F0
SYIE, AR EMdT 2L RCE S MM E AR, JEERAEMNE. Bk, 57 S KA TS
AENCHEZENEM . Jain SC 273G T — AR E O E 50 SR E MW, 5L 2.0
Y. EEMERERHEEAN E ST K RAEES MM TER, PR T i SkEhrSd RS
Xof B AR P B

TE P R AN S, T SRR R Rt A . EFI[28]5 51K 7 51 NK 1l pro-NK 5%
AR, M T AN SR R AT T AL, PSS R, RS SRR B A .
[FIFE, Weng [29]58 N LLE: 790 G A BRI K + BCBIR) RO 9N G S0 BRI A v 1, R R A T
N 1 T PR S IR R 0 5 B LA v AT Y, T RTINS S5 9 SRR N o T N FRE I IE R AT & . Jia
(3018 77 AR 4 2 T B g S 3G 1 i S IR D e EAT O AL, SEd B SR 2 R SO R, A SR AR A
AEEMR(Tyr10, Gly13, Gly34, Gly35) 5T R M AR E MEAR DS,  H AL 235 9 Sl 45 4 I D e IE i
1] o

3.3. BRFRAK

AESR, NMCGEGN TR . SR TEEE MR, 2 S E AR R TR R AR LR ST BTN
GWEEEAT TR A NGE . W0 Cai 3R E ML, &0l 3 5 DNA FiEekd, #8717 —1H
A 16 NRFERIR AR SRAR R, 1% I ML R L N B A BN G I Y 2.3 5. Wu S5 [32)@ i xt
S3 W IX S FE TR AT AR, I S3 P IX ) Z I Xeh g (14 P A Vi PR A B 2RI o X [ 33 )25 T 5 b i YA
4, Voo BRI Asn AT Gln 2355250 Asp 1 Gsp, 193] 7 AEEEEREGEME . PRasE k)i Tt
15K QS9E S N218D . Weng [34 1M 85 7 51 LU XS 23 4t , ¥4 D0 4 RAF 13 1L 51 N\ 44 52 i (0 4% B 28 Y NK
ZRAFR M222A. T2208), £5HEW 31 Ai9828N Leu (EEAL IR (keat/km) S 2T, HJE R AT RE RN
31 {7 Leu 3458 T B PRI RN, MR FE T HEALRE TS 122 K[35]H4E Zhao [36]/ITF AL R,
SINIERAS M E T 5 DRAK, Hrh 248k P14L A1 N76D $21m 7 #Fa gt . XIMI[371%F NK
JKEE A nkD F1 nkB BEATRSMBAR AL BT, FESEH AR AR R P RIL, P FIH RKIL, RAZE D36G
PR R T 20%, HIE /RS T 16.6%.

4. RE

o L R CRON e NSRAB B “ % T 22—, WRlia T A SRy o i M8 P59 ) 2B B2 H I
B RER . H AT R B ST iae 256 BE e . AL IR R BOE 5%, BRI R RN
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ERME A . AN EREER SR RRe ), Heatm, DRARL 22— M BaE eIk

IMERIVEREZGY), TR O I 250 R R

FURG, 9NN e B2 24 S i SUBTI AR VE 2 IR 8. B %G, AN GBI R 25 RO R AT LS5 8

MIIRERAMIBE T, H ATV IEASRHE TR o MEREE TSR A R, ARRA A — L85 T AR A Bl
T RN T, 2N S 5 S BRI AR I R DhRESCHRAE M. LK, A
L ) B R RETE I T AR A AR, 0T 3R i SRS L pH RRE T R VR E TR AR L
DN KIR T BRI AL, Sz 5 ARGV I 4RIE, 40 S5 FoAt 2510 BRI AT AR AT REDA AR 2K
IR IR R UUET T i
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