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TOM TAT

Nattokinase, mot serine protease cé trong san pham Natto truyén thong cua Nhat
Ban, c6 kha nang lam tan dac hiéu cac soi fibrin gdy ddng mau, rat c6 ich trong viéc
phan hity huyét kh&i ndi sinh & nguoi. Nghién ctru nay nham muc dich khao sat cac
diéu kién nudi cdy thich hop dé nang cao mutc o biéu hién cta chung Bacillus subtilis
BD170 mang gen natC10 ma hoa nattokinase. Cac diéu kién nuoi cdy dé€ biéu hién
gen da duoc t6i vu bao gom mat do té€ bao tai thoi diém cam tng, téc do 14c, nhiét
dd cam tng, thoi gian cam tng, néng do chat cam tng va mdi truong nuodi cdy. Miec
d0 biéu hién cao nhat ctua gen natC10 duoc xac dinh ¢ nong d6 IPTG 1,2 mM, 12 gio
sau khi cam tng ¢ 39°C, t6c do 14c 200 vong/phut véi mat d t€ bao & ODeo dat gia

tri 0,8 va khi dwgc nudi cdy trong moi truong LB 1ong.

Tt khoa: Bacillus subtilis, nattokinase, natC10, biéu hién.

1. DAT VAN PE

Dot quy nao 1a bénh ly mach mau ndo nguy hiém va phd bién nhat hién nay
bdi nguyén nhan tir vong ding hang thit 3 trén thé gidi. Nguyén nhan chinh 1a nhiing
cuc mau dong chan luu lwong mau dén cac t€ bao nao gay bénh dot quy, do la can bénh
rat nguy hiém, kho cdp ctru va chira tri, kha nang hoi phuc stic khde nhw ban dau la rat
kho, da s6 bénh nhan dot quy déu gap phai nhing di chiing nang né, anh hudng dén
cudc song va sinh hoat ctia ngwoi bénh, ton chi phi diéu tri ctia gia dinh va xa hoi. Phan
giai fibrin dong vai trd quan trong trong liéu phap diéu tri cdc bénh tac mach méau. Do
ban chét fibrin 1a cac protein, fibrin sé bi phan hily bang enzyme protease. Cac protease
thuwong duoc sit dung trong diéu tri gom cd nattokinase, urokinase, streptokinase va
plasmin. Urokinase va plasmin ludén hién dién trong co thé nguoi nhung su tich lay
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plasmin c6 thé gay ra hién tieong xudt huyét trong. Streptokinase c6 nguoén gdc tit vi sinh
vat, c6 gia thanh san xuat ré tuy nhién gay ra dap ting mién dich khi dwa vao co thé gay
ra hiéu iing khéong mong mudn nhw xuat huyét trong, di tng. Hién nay, nattokinase la
liéu phap chinh duoc stt dung dé chong lai cac bénh mau dong [4], [5].

Nattokinase la mot enzyme thty phan fibrin manh dwoc tao ra boi qud trinh 1én
men bang cach bd sung Bacillus natto. Hién nay, da cé nhitng nghién ctru tao nattokinase
tai to hop budc dau cho thay hiéu qua cao vi enzyme tai t6 hop duoc biéu hién c6 hoat
tinh cao va la enzyme ngoai bao [1], [2], [3].

Sumi va cs (1987) [6] lan dau tién da phat hién nattokinase, mot serine protease,
6 trong san pham Natto truyén théng ctia Nhat Ban. So sanh kha nang lam tan huyét tu
véi cac duge pham thong thuong khac, nattokinase ¢ nhiéu wu diém nhuw tinh an toan,
hiéu qua da duwoc chiing minh 1am sang, hoat tinh cao va ton tai 6 ndi mac trong thoi
gian dai bang liéu udng nén hiéu qua diéu tri cdc bénh mau dong dwoc duy tri. Hon nita,
nattokinase con ho trg téng creong san sinh ra plasmin (enzyme do co thé san sinh lam
tan huyét khoi bam chit ndi mac). Nattokinase thuc sy c6 hiéu qua cao hon nhiing loai
lam tan huyét tu thong thuwong khac nhu urokinase, streptokinase va tissue plasminogen
activator (t-PA).

Hién nay, nhu cau str dung nattokinase ngay cang ting do nhiéu lgi ich ma né
mang lai. Viéc tim hiéu va t6i vu diéu kién biéu hién ctia nattokinase tai t6 hgp tir cac
chung B. subtilis 1a thue sy can thiét d€ tao ra ngudn cung cap nattokinase ré voi hoat
tinh cao. Trong nghién ctru nay, ching toi trinh bay két qua cta cac diéu kién biéu hién
t01 wu gen natC10 ma hda nattokinase trong Bacillus subtilis BD170 tai t6 hop & quy md
phong thi nghiém.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Chung vi khuan Bacillus subtilis BD170 mang vector pHT43 c6 chita gen natC10
ma hoa nattokinase (pHT43/natC10) do BO mon Cong nghé sinh hoc, Khoa Sinh hoc,
Truong Dai hoc Khoa hoc, DPai hoc Hué cung cap.

2.2. Phuwong phap nghién cttu
2.2.1. Nubi cay vi khuan

Chung B. subtilis BD170 mang vector pHT43/natC10 dwgc nudi cay qua dém
trong 5 ml moi treong LB long (1% tryptone, 0,5% dich chiét ndm men, 1% NaCl) c6 bod
sung khang sinh 50pg/ml chloramphenicol & 37°C véi tdc d lac 200 vong/phtt. Quy
trinh cam Ung sinh tong hgp nattokinase duoc tién hanh nhu khuyén cao ctua nha san
xuat (Mobitec, Germany). Sau 12 gio dén 14 gio, 2,5ml dich t&€ bao nudi cdy qua dém
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duoc cdy vao binh 250ml ¢6 chita 50ml moi treong LB long cd bd sung khang sinh. T€
bao dugc nudi cdy o 37°C, 220 vong/phut cho dén khi mat d¢ t€ bao & ODew dat gia tri
to1 wu. Mat do té€ bao tai thoi diém cam tng (ODsw) duwgce thit nghiém trong khoang ttr
0,4 dén 1,0. Anh huong cua tdc do khuay tron dén su biéu hién ctia gen duoc danh gia
trén may nudi cdy cé téc do lac tir 160 vong/phut dén 220 vong/phut. Nhiét d6 cam ting
duoc khao sat tir 33°C dén 39°C. Thoi gian ctia tng duwoc khao séat ¢ 4 gia tri khac nhau
tir 8 dén 14 gio. Sw cam tng ctia gen natC10 dwoc thuc hién bang cach ba sung Isopropyl
p-D-1- thiogalactopyranoside (IPTG) ¢ cac nong d¢ khac nhau tit 0,6mM dén 1,4mM.
Moi treong nudi cdy dwgce khao sat trén 2 loai méi treong la LB long va YPD long (2%
D-glucose, 2% peptone va 1% dich chiét naAm men). Ddi chiing 1a B. subtilis BD170 dang
chuing hoang dai. Két qua t6i wu cua cac diéu kién da duoc khao sat trude d6 duoc stk
dung cho nhitng thi nghiém sau.

2.2.2. bBién di SDS-PAGE trén gel polyacrylamide

Dich nuoi cdy B. subtilis BD170 c6 vector pHT43/natC10 dwgc ly tam lanh 6 13000
vong/phtit trong 10 phut & 4°C, thu dich ndi va két ttia nattokinase bang acetone theo ty
16 1 mau : 4 acetone, ti€p tuc ly tdm lanh 13000 vong/phut trong 20 phut & 4°C, loai bd
dich n6i va két tia duoc hoa tan bang dém PBS pH 7,5 (phosphate- buffered saline). Mau
sau do duoc dién di SDS-PAGE 12% (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis) d€ danh gia mic d biéu hién cua gen natC10. Sau khi dién di xong, ban
gel duoc nhudm bang Coomassie Brilliant Blue d€ quan sat cac bang protein.

3. KET QUA
3.1. Anh hudng ctia mat d6 t& bao

Nhiéu nghién ctru da chiing minh thoi diém cam tng khi nuo6i cay t€ bao c¢6 anh
huong dang ké dén su tong hop va hoat ddng cta protein tai to hop. Vi vay, can phai t6i
uwu hda mat do t€ bao d€ biéu hién protein cao trudc khi bd sung chat cam tng. Chung
toi da nghién ctru anh hwong cua mat do t€ bao & 4 gia tri khac nhau cua ODsw
(0,4;0,6;0,8;1,0). Sau d6, dich nudi duoc bé sung ImM IPTG, duoc nudi cdyd 37°C trén
may lac véi tdc dd 1ac 180 vong/phit trong 8 gio. Su biéu hién cta gen natC10 dwgc mong
doi dé tao ra protein khoang 37,5 kDa (Hinh 1).
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Hinh 1. Anh huong ctia ¢d mau 1én sy biéu hién ctia gen natC10 trong Bacillus subtilis BD170.
M: marker Page Ruler™ Prestained Protein Ladder (hdng Thermo Fisher Scientific). 1-4: mau
ddi chiing khi nu6i cay khong c6 cam tmg IPTG twong tmg véi cac cd mau cd ODeoo tit 0,4-
1,0 (gia s6 0,2). 5-8: mau TC3 khi nudi cdy c6 cam tng IPTG twong tng véi cdc cd mau c6
ODso tir 0,4-1,0 (gia 6 0,2).
Két qua dién di SDS-PAGE cho thay protein tai t6 hop biéu hién cao ¢ gia tri
ODsw tir 0,6 dén 0,8. So sanh cuong do cua cac bang protein cho thay ¢ ODsw dat 0,8 1a

thich hop cho su biéu hién cao nhét ctia gen natC10. Chung NC (negative control) biéu
hién nattokinase yéu hon chung B. subtilis tai to hop.

3.2. Anh hudng ctia tdc d6 khudy tron

D& danh gia anh hudong ctia tdc d6 1ac dén su san xuat protein, khi mat do t& bao
0 ODen dat 0,8, cac tht nghiém & cac tdc do lic khac nhau (160 vong/phut, 180
vong/phut, 200 vong/phut, 220 vong/phut) ¢ bd sung 1ImM IPTG duoc thye hién ¢ 37°C
trong 8 gio. Két qua dwgc thé hién ¢ hinh 2.
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Hinh 2. Anh huong caa t6c d6 1ic 1én biéu hién cta gen natC10 trong Bacillus subtilis BD170
dong TC3. M: marker Page Ruler™ Prestained Protein Ladder (hang Thermo Fisher
Scientific). 1-4: mau ddi chitng khong cé cam ting IPTG tuong tng véi cac téc d6 1ac Tan luot
14 160 vong/phut, 180 vong/phut, 200 vong/pht, 220 vong/phut. 5-8: mau TC3 ¢ cam tng
IPTG tuong tng v&i cac tdc d6 lac Ian luot 1a 160 vong/phut, 180 vong/phtt, 200 vong/phit,
220 vong/phit.

T hinh anh dién di SDS-PAGE ¢ hinh 2 cho thdy kich thudc bang protein
tang dan tir 160 vong/phat dén 200 vong/phut, bang protein 16n nhat tai gia tri 200
vong/phut, sau d6 giam dan. Chung NC biéu hién nattokinase yéu hon chung B.
subtilis tai t6 hop. Do d6, chung tdi chon tdc dd lac t6i wu 1a 200 vong/phtt cho Tan
khao sat tiép theo.
3.3. Anh hudng ctia nhiét d6 cam tng

Dai véi sy anh huong ctia nhiét d6 cam ting dén su san xudt protein, cac gia tri
nhiét d¢ khac nhau da dugc nghién ctru ttr 33°C dén 39°C. Khi mat d6 té€ bao & ODeoo dat
0,8, cdc mau dich nudi cay duoc cam ung ¢ 33°C,35°C,37°C,39°C véi téc dd 14c 200
vong/phut c6 bo sung 1mM IPTG trong 8 gio. Két qua duoc trinh bay ¢ hinh 3.
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Hinh 3. Anh huong ctia nhiét d6 cam tng 1én sw biéu hién ctia gen natC10 trong Bacillus
subtilis BD170 dong TC3. M: marker Page Ruler™ Prestained Protein Ladder (hang Thermo
Fisher Scientific). 1-4: mau d6i chitng khong ¢ cam ting IPTG tuong tng vé6i cac nhiét do
Tan lwot 33°C, 35°C, 37°C, 39°C. 5-8: mau TC3 cd cam tng IPTG tueong ting véi cac nhiét do
lan lwot 33°C, 35°C, 37°C, 39°C.

Dua vao két qua 6 hinh 3 cho thay kich thuéc bang protein ting dan tir 33°C
dén 39°C, bang protein 16n nhat tai gia tri 39°C. Ching NC biéu hién nattokinase yéu
hon chting B. subtilis tai t6 hop. Vi vay, mau c6 nhiét d6 39°C cho mtic biéu hién cta
gen natC10 ma hda enzyme nattokinase trong TC3 manh nhét.

3.4. Anh hudng ctia thoi gian cam tng

Cac thoi gian cam tng khac nhau (8 gio, 10 gio, 12 gio, 14 gio) duoc stt dung dé
khao sat anh huong ctia chiing d6i véi sy biéu hién gen natC10 bang cach st dung IPTG
ImM & 39°C va tdc dd lac 200 vong/phut. Két qua dién di SDS-PAGE da chi ra rang gen
natC10 biéu hién protein cao nhét sau 12 gio (hinh 4).
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Hinh 4. Anh huong ctia thoi gian cam tng 1én su biéu hién ctia gen natC10 trong Bacillus
subtilis BD170 dong TC3. M: marker Page Ruler™ Prestained Protein Ladder (hang Thermo
Fisher Scientific). 1-4: mau di chting khong 6 cam tng IPTG tuong ting véi cac thoi gian
Tan lwot 8 gid, 10 gio, 12 gid, 14 gio.5-8: mau TC3 c6 cam tng IPTG tuong ting voi cac thoi

gian cam tng lan luot 8 gio, 10 giov, 12 gio, 14 gio.
3.5. Anh hwéng ctia néng d chit cam tng IPTG
Trong nghién cttu nay, anh huong cua néng dd IPTG lén su biéu hién cua gen

natC10 da duoc thue hién 6 39°C, 200 vong/phut trong 12 gio. Nong do IPTG duoc sw
dung la 0,6mM; 0,8mM; ImM; 1,2mM; 1,4mM. Két qua duoc thé hién ¢ hinh 5.

kDa M 1 2 3 4 5 6

70 e O

55 —_— -

40 —_—-

2 h e <37kDa
-

115



Cdi thién mikc dd biéu hién cia gen natC10 ma hda nattokinase trong Bacillus subtilis BD170 tdi t6 hop

Hinh 5. Anh huong ctia nong d6 IPTG 1én sy biéu hién ctia gen 7atC10 ma héa enzyme
nattokinase trong Bacillus subtilis BD170 dong TC3.M: marker Page Ruler™ Prestained
Protein Ladder (hang Thermo Fisher Scientific). 1: mau d6i chitng khong c¢6 cam tng IPTG.
2-6: mau TC3 ¢ cam tng IPTG véi nong do lan luot 1a 0,6mM; 0,8mM; 1mM; 1,2mM;
1,4mM.

Tt hinh anh dién di SDS-PAGE ¢ hinh 5 cho thay kich thudc bang protein
tang dan te nong do IPTG 0,6mM dén 1,2mM, bang protein 16n nhat khi nong do
IPTG la 1,2mM. Chung NC biéu hién nattokinase yéu hon ching B. subtilis tai t6 hop.
Vi vay, mau cé nong d6 IPTG la 1,2mM cho mtic biéu hién ctia gen natC10 ma héa

enzyme nattokinase trong TC3 manh nhat.
3.6. Anh hudng ctia méi tredng nudi cdy

D€ danh gia anh hudng ctia moi trieong nuodi cdy dén su san xuat protein, nghién
ctu duoc thye hién trén 2 moi treong khac nhau la LB long va YPD 1ong khi mat do t€
bao & ODew dat 0,8 c6 bd sung ImM IPTG 6 t6c dd 14c 200 vong/phit, 37°C trong 8 gio.
Két qua duoc thé hién ¢ hinh 6.
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Hinh 6. Anh huong ctia méi trudong nudi cy 1én sy biéu hién cta gen natC10 trong Bacillus
subtilis BD170 dong TC3. M: marker Page Ruler™ Prestained Protein Ladder (hang Thermo
Fisher Scientific). 1: 1a mau d6i chiing khong c6 cam tng nudi trong moi truong LB long. 2:
la mau TC3 c6 cam tng IPTG nuoi trong mdi truong LB 1ong.. 3: 1a mau d6i chiing khong c6
cam ting nudi trong mdi treong YPD 16ng. 4: 1a mau TC3 cé cam tng IPTG nudi trong mai
treong YPD long.
Dua vao két qua ¢ hinh 6 ta thdy kich thudc bang protein khi nudi cay trong
mdi treong LB 1ong 16n hon. Trong khi d6 kich thudc bang protein ciia mau khi nudi
cdy trong mdi truong YPD rat mo. Chung NC biéu hién nattokinase yéu hon ching

B. subtilis tai t6 hop. Vi vdy, mai treong LB long la moi treong thich hop cho su biéu
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hién ctia gen natC10 ma hda enzyme nattokinase trong TC3. Nguoc lai, moi truong
YPD khong pht hop cho thi nghiém nay.

4. KET LUAN

Qua qua trinh nghién ctu ching toi da tdi wu hda cac diéu kién cho biéu hién
cua gen natC10, bao gdbm mat d¢ t&€ bao & ODew 1a 0,8, nhiét d6 cam tng & 39°C, toc do
lac 1a 200 vong/phtt, nong dd 1a IPTG 1a 1,2mM, thoi gian nudi cay 1a 12 gid sau khi cam
tng va trong mdi treong nudi cdy la méi treong LB.

Nhing két qua nay cé thé duoc dp dung dé€ cai thién sinh tong hop enzyme
nattokinase trong nghién cttu tinh sach protein.
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ABSTRACT

This study aims to investigate the appropriate culture conditions for enhancing
expression level of natC10 gene encoding nattokinase in recombinant Bacillus subtilis
BD170. Nattokinase is a serine protease found in traditional Japanese Natto product,
has the ability to specifically dissolve fibrin fibers causing coagulation, useful in
endogenous thrombolysis. Currently, nattokinase is produced by traditional
fermentation as well as recombinant DNA technology approaches. The culture
conditions for gene expression were optimized including cell density at the time of
induction, shaking speed, induction temperature, induction time, inducer
concentration and culture medium. Highest level for natC10 was determined at IPTG
concentration of 1.2 mM, 12 hours after induction at 39°C, shaking speed of 200 rpm

with cell density at ODsow reached a value of 0.8 and suitable culture medium is LB.

Keywords: Bacillus subtilis, expression, nattokinase, natC10.
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