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BIEU HIEN GEN NAT05 MA HOA NATTOKINASE
TRONG BACILLUS SUBTILIS BD170
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Tém tit. Nattokinase, mot serine protease cé trong san pham Natto truyén thong ctia Nhat Ban, c6 kha
nang lam tan dac hiéu cac soi fibrin gy ddéng mau va rét co ich trong viéc phan hay huyét khéi noi sinh
0 nguoi. Nattokinase hién nay duwgc san xuét bgmg phuong phéap lén men 1an cong nghé DNA tai t8 hop.
Trong nghién cttu nay, ching tdi trinh bay viéc t6i wu hda thoi gian cam ting va nong do chat cam tng
IPTG ctia gen nat05 ma héa nattokinase trong Bacillus subtilis BD170 véi hoat tinh protease manh. Tai
thoi diém 10 gid, nat05 biéu hién nattokinase manh gap 9,5 1an so vé6i d6i chiing. O nong d6 IPTG 2 mM,
nat05 sinh ham lueong nattokinase manh nhét (gap 10 Ian so véi d6i ching).
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Abstract. Nattokinase, a serine protease found in the Japanese Natto product, can specifically dissolve
fibrin fibers causing coagulation and is useful in endogenous thrombolysis. Currently, nattokinase is
produced with the help of traditional fermentation and recombinant DNA technology approaches. In
this study, we presents the optimization of time and the inducing substance (IPTG) concentration of gene
nat05 encoding for a nattokinase in Bacillus subtilis BD170 with strong protease activity. After 10 hours’
cultivation, nat05 expresses 9.5 times higher than the control. At the IPTG concentration of 2 mM, nat05
exhibits the strongest activity, which is 10 times higher than the control.
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1 Pit van deé hay nh6i mau ndo dang tdng cao ¢ Viét Nam va cac
nudc trén thé gidi. Theo to chirc Y t&€ Thé gidi, hang
Hién nay, ti 1é mac bénh nghén dong mach nam c6 khoang 17 triéu nguoi chét do cac bénh tim

do cac cuc mau déng nhu chiing nhéi mau co tim
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mach ma nguyén nhan la do hdu qua cta ching
huyét khoi. Can bénh nay that sy tré thanh mdi de
doa d6i véi stee khoe con nguoi. Trude day, nguoi
ta thuong diéu tri bénh nay bang phau thuat hoic
dung mot s6 loai enzyme nhu urokinase,
streptokinase, v.v. lam tan huyét khéi c6 hiéu qua
ttec thi nhung khong kéo dai 1au, dat tién cé nguy
co bién chiing gay xuat huyét. Nattokinase thuc sy
c6 hiéu qua cao hon nhiing san phadm lam tan
huyét tu thong thwong khac nhu urokinase,
streptokinase va tissue plasminogen activator  (t-
PA). Nattokinase duoc thu nhan chti yéu bang con
duong 1én men ban ran ching Bacillus subtilis natto
trén co chat dau nanh nau chin hay 1én men dich
thé. Hién nay da c6 nhing nghién cttu budc dau
tao nattokinase tai t6 hop cé hoat tinh br?mg hé
théng vi khudn (Escherichia coli, Bacillus subtilis,
Lactococcus sp.) [1]. Hwdng nghién cttu nattokinase
tai t6 hop budc dau cho thdy hiéu qua vi enzyme
tai t6 hop dwoc biéu hién cé hoat tinh va tiét ngoai
bao [2]. Tuy nhién, nghién ctu trong nuwdc theo
hudng nattokinase tai t6 hgp con rat it trong khi
nhu cau st dung nattokinase ngay cang tang cao
nho nhitng loi ich ctia né [3-5]. Trong nudc, cac
cong ty duoc phadm ciing bat dau cho ra cac san
pham tir nattokinase véi nguyén liéu ngoai nhap
chu yéu tir Nhat Ban véi gia thanh cao [6]. Viéc tim
kiém ngu6n nguyén liéu nattokinase cé hoat tinh
on dinh va gia ca phu hop la dinh huéng ctia nhiéu
cong ty trong nudc. Do vay, viéc tim hiéu va thu
nhan nguén gen ma hda nattokinase tot tir cac
chung B. subtilis tai t6 hop da mo ra trién vong cho
cong nghé san xuat va thu nhan nattokinase hoat
tinh cao nham lam nguyén liéu cho dugc phdm va
thuc phdm chic néng. Trong nghién ctu nay,
ching t6i trinh bay két qua cua cac diéu kién biéu
hién t6i wu gen nat05 ma hoéa nattokinase trong
Bacillus subtilis BD170 téi t& hop.
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2 Vatliéu va phuwong phap

2.1 Vatliéu

Chung Bacillus subtilis BD170 da duwoc tao
dong mang vector pHT43 tai t& hop gen nat05
(pHT43/nat05) va chung Bacillus subtilis BD170
(chung hoang dai) do phong thi nghiém cua B0
mon Cong nghé sinh hoc, Khoa Sinh hoc, Truong
Dai hoc Khoa hoc, Pai hoc Hué cung cép. Vector
pHT43 (MoBiTec, My) duoc st dung dé€ biéu hién
gen trong B. subtilis BD170 (Hinh 1).
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Hinh 1. Vector pHT43 (MoBiTec, M¥)

22 Phuwong phap

Kiém tra sy bi€u hién nattokinase ngoai bao
trong hé thong vector pHT43

Tich chiét plasmid tdi t6 hop pHT43

Chung B. subtilis BD170 tai t6 hop dwoc cdy
trén 5 mL moi truong LB 16ng (1% tryptone, 0,5%
dich chiét ndm men, 1% NaCl) qua dém ¢ 37 °C véi
tdc d6 lac 200 vong-phut. Sinh khdi t& bao dugc
thu hoi bang ly tdm 13.000 vong-phut'/5 phit.
Plasmid téi t0 hop pHT43 cta B. subtilis duoc tach
chiét bang cach st dung kit GeneJET Plasmid
Miniprep Kit (Thermo Fisher Scientific). San pham
cua qud trinh tach chiét duoc sit dung dé kiém tra
s c6 mat cta gen nat05 tai t6 hop trong B. subtilis
BD170.

Kiém tra sw cé mdt vector pHT43 tdi t6 hop

Sw ¢6 mét ctia vector tai t6 hgp pHT43 mang
gen nat05 dugc kiém tra bang phan tng PCR véi

cap moi dac hiéu (Bang 1).
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Bang 1. Cap moi khuéch dai gen nat05

Tén goi Trinh ty nucleotide Kich thudc (pb)
NatF 5-GGATCCTTCAGCAACAAGTCTGC-3’ 1100 pb
NatR 5-CCCGGGTTATTGTGCAGCTGCTT-3’

Thanh phan phan Gng PCR bao gom: 40 ng
DNA tong s8, 10 pmol/uL moi primer, 10 uL. ~ 2x
PCR Master Mix (Fermentas) v4i tong thé tich
phan ting la 20 pL. Chu trinh khuéch dai bao gom
bién tinh & 95 °C trong 5 phat; bién tinh & 95 °C
trong 30 gidy, gan moi ¢ 55 °C trong 30 giay, kéo
dai ¢ 72 °C trong 1 phaut, lap lai v6i 30 chu ky; cudi
cung san phdm PCR duoc hoan thién ¢ 72 °C trong
10 phat. San phdm PCR sau d6 duoc gan dudi A
bang cach G véi enzyme 1U Tag (Thermo Fisher
Scientific) trong 10 phut ¢ 72 °C. San pham PCR

duoc dién di trén gel agarose 0,8%.

Kiém tra biéu hién gen nattokinase

Kha nang tiét nattokinase ra moi truong bén
ngoai cua chiang B. subtilis mang vector tai to hop
pHT43 va gen nat05 duoc kiém tra thong qua so

sanh vong phan giai voi co chat skim milk.

Cac khuén lac don tai t6 hop dwoc nudi cdy
trong mdi truong LB & 37 °C qua dém, lac 6 téc do
200 vong-phut-. Pha loang dich nudi cdy véi moi
treong LB dén ODgy = 0,15 va nudi dén khi ODg,
dat 0,7-0,8. Sinh tdng hop nattokinase ngoai bao
isopropyl  p-D-1-
thiogalactopyranoside (IPTG) véi nong d6 1 mM

dwoc cam Gng véi

va u & 37 °C. Thu mau sau mdi hai gio nudi cay dé
kiém tra hoat tinh nattokinase. Sau khi cam tng
sinh tong hop nattokinase, chuan bi dia méi truong
LB ¢6 bd sung 1,5% agar va 2% skim milk, tao cac
16 trén bé mat dia mdi truong véi duong kinh
4 mm. Huat 1ay 50 pL dich nudi cdy cho vao 15, u &
37 °C qua dém. Vong phan giai skim milk ctia cac

khuan lac khac nhau dwoc khao sat.
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Khao sat anh huéng cua thoi gian cam ng lén sy
sinh tong hop nattokinase

Cdam itng sinh tong hop nattokinase

Chung B. subtilis BD170 tai to hop dwoc nudi
cdy qua dém trén moi truong LB long (1%
tryptone, 0,5% dich chiét ndm men, 1% NaCl) ¢ 37
°C véi toc dd 1ac 200 vong-phutl. Nong do sinh
khéi ctia dich nuoi cay dwoc do bang phuirong phép
quang phd & budc séng 600 nm. Sau d6, dich nuoi
cdy dugc chuyén qua mdi truong LB 1ong véi thé
tich sao cho gié tri quang phd ¢ budc séng 600 nm
dat 0,1 va tién hanh 14c véi t6c d6 200 vong-phtt-!
0 37 °C trong 4 gio (ODy~0,6-0,8). Nattokinase tai
t0 hop duoc cam ung v6i IPTG nong d6 1 mM va
ti€p tuc nuodi cdy cam tng trong 6, 8, 10, 12 va 14
gid. Sau mdi gid cam tng, dich moi truong chira
enzyme ngoai bao nattokinase duoc thu nhan bang
cach ly tam 12,000 vong-phut! trong 10 phuat ¢
4 °C. béi chung la B. subtilis BD170 (ching hoang
dai).

Tinh chéprotein

Dich nuéi cdy B. subtilis BD170 sau khi dwgc
thu nhan va tinh ché bang cach ly tam 13.000
vong-phut/15 phtt & 4 °C duoc két tta bang
acetone theo ty 1é mau/acetone 1:4, trong tu
—20 °C tir 1 dén 2 gio. Tiép tuc ly tam lanh 13.000
vong-phat/20 phut ¢ 4 °C d€loai bd dich néi. Cudi
cting, rira qua két tiia bang nudc cat va dugc hoa
tan bang dém phosphate 100 mM & pH 7,5.

71



Nguyén Thi Anh Thw va CS.

Kiém tra sw biéu hién bang phwong phdp di¢n di SDS-
PAGE

Chuan bi separating gel (4 mL dung dich
acrylamide 30%, 2,5 mL dém separating gel 4x, 3,5
mL DW, 50 pL 10% APS, 5 pL TEMED) va stacking
gel (1 mL dung dich acrylamide 30%, 1,5 mL dém
stacking gel 4x, 3,5 mL DW, 30 pL 10% APS, 5 pL
TEMED). Mau protein duoc b6 sung dém mau SDS
theo ty l¢ mau/dém mau 3:1 va duoc bién tinh bf“ing
nhiét trong 10 phat. Mau duoc tai vao giéng va
chay 6 hiéu dién thé 55 V trong 1 gio 20 phut déi
v0i stacking gel va 85 V trong1 gio 50 phut doi véi
separating gel. Gel sau khi chay xong, mau duoc
nhudém bang dung dich coomassie blue trong 30
phtit va rita bing dung dich rira gel qua dém.

Xdc dinh hoat dj ciia protein tong s6’

Hoat tinh protease tong s6 cua dich nudi cdy
cua B. subtilis BD170 tai t6 hop mang gen nat05
dugc thu nhan va kiém tra bang phuong phép
quang pho & budc song 660 nm. Mot tram micro lit
dich nudi cdy duoc u véi 500 uL dung dich casein
0,65% trong dém 50 mM potassium phosphate, pH
7,5. Phan tng dwoc tién hanh trong 10 phuat & 37
°C. Sau d6, phan tng duoc két thic bang cach bd
sung 500 uL dung dich 110 mM trichloroacetic acid
(TCA). Loai bd két ttia tir hdn hop phan ting bang
ly tam voi téc do 13.000 vong-phut-'/15 phat ¢ 4 °C.
N&m trdm micro lit dich néi duoc tt véi 1,25 mL
dung dich Na,CO; va 250 pL dung dich Folin va
Ciocalteu's phenol 1 N. San pham ctuia qud trinh
thity phan casein duoc xac dinh bang quang phd &
budc séng 660 nm bang may Evolution 60S UV-
Visible Spectrophotometer (Thermo Scientific,
My¥). Hoat d0 protease dwoc xac dinh dua vao
duong chuan stt dung co chat tyrosine. Mot don vi
hoat do protease duwoc xac dinh la lugng enzyme
can thiét dé€ thuy phan tao thanh 1 pmol tyrosine

trong mot phut ¢ diéu kién phan ting.
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Nong dé cam tng IPTG dén suw sinh téng hop
nattokinase

Cam tkng sinh téng hop nattokinase

Chung B. subtilis BD170 tai t& hop dwgc nudi
cdy qua dém trén moi truong LB long (1%
tryptone, 0,5% dich chiét ndm men, 1% NaCl) ¢ 37
°C véi tdc d lac 200 vong-phut-. Dich nudi cay
duoc do sinh khdi bang phuong phép quang pho
¢ budce séng 600 nm. Sau dé duoc chuyén qua moi
truong LB 1ong véi thé tich sao cho gia tri quang
pho 6 bude séng 600 nm dat 0,1 va tién hanh nuoi
cay lac 200 vongphtt! & 37 °C trong 4 gio
(ODg00~0,6-0,8). Nattokinase tai t& hgp dwgc cam
tng trong 5 binh tam giac chita 20 mL moi truong
LB véi cac nong do IPTG 0,5, 1,0, 2,0, 3,0 va 4,0 mM
trong thoi gian 10 gid va tdc do lac
180 vong-phut. Déi ching la B. subtilis BD170
(chting hoang dai).

Tinh ché’protein

Dich nudi cdy B. subtilis BD170 sau khi duoc
thu nhan va tinh ché bang cach ly tam 13.000
vong-phat/15 phut ¢ 4 °C. Dich n6i dugc két tua
bang acetone theo ty 1¢ mau/acetone 1:4, 1 &
-20°C, 1-2 gio, tiép tuc ly tam lanh
13.000vong-phat/20 phut ¢ 4 °C d€ loai bo dich
ndi. Cudi cling, rira két ttia bang nudc cat va hoa
tan bang dém phosphate 100 mM pH 7,5.

Kiéin tra sw biéu hién bang phwong phdp dién di SDS-
PAGE

Chuan bi separating gel (4 mL dung dich
acrylamide 30%, 2,5 mL dém separating gel 4x, 3,5
mL DW, 50 pL. 10% APS, 5 uL. TEMED) va stacking
gel (1 mL dung dich acrylamide 30%, 1,5 mL dém
stacking gel 4x, 3,5 mL DW, 30 pL 10% APS, 5 pL
TEMED). Mau protein dwoc bd sung dém mau SDS
theo ty 1€ mau/dém mau 3:1 va dwgc bién tinh bz\?mg
nhiét trong 10 phut. Mau dugc tai vao giéng va
chay 55 V trong 1 gio 20 phut d6i véi stacking gel
va 85 V trong 1 gio 50 phut d6i véi separating gel.
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Gel sau khi chay xong, mau dwoc nhuém bang
dung dich coomassie blue trong 30 phut va rtra

bang dung dich rira gel qua dém.

Xdc dinh hoat dg ciia protein tong so’

Hoat tinh protease tong s6 cua dich nudi cdy
cua B. subtilis BD170 tai t6 hop mang gen nat05
dugc thu nhan va kiém tra bang phuong phép
quang pho & budc song 660 nm. Mot tram micro lit
dich nudi cdy duoc u voi 500 uL dung dich casein
0,65% trong dém 50 mM potassium phosphate, pH
7,5. Phan tng dwoc tién hanh trong 10 phat & 37
°C. Sau d6, phan ting duoc két thic bang cach bd
sung 500 uL dung dich 110 mM trichloroacetic acid
(TCA). Loai bo két ttia bang ly tam véi t&c dd 13,000
vong-phat?/15 phat ¢ 4 °C. Nam trdm micro lit
dich n6i dwoc t voi 1,25 mL dung dich Na,CO; va
250 pL dung dich Folin va Ciocalteu's phenol 1 N.
San pham cta qua trinh thuy phéan casein duoc xac
dinh bang quang phd ¢ budc séng 660 nm bang
may Evolution 60S UV-Visible Spectrophotometer
(Thermo Scientific, My). Hoat d0 protease duoc
xac dinh dya vao duong chudn st dung co chét
tyrosine. Mot don vi hoat d¢ protease dugc xac
dinh 1a lwong enzyme can thiét d€ thuy phan tao
thanh 1 umol tyrosine trong mot phut ¢ diéu kién
phan tng.

3 Kétqua

3.1 Kiém tra sw biéu hién nattokinase ngoai
bao trong hé thong vector pHT43

Kiém tra sy c6 mit vector pHT43 tai t6 hop
Vector tai t6 hop pHT43 mang gen nat05
sau khi tach chiét tir B. subtilis BD170 da dwoc kiém
tra bang phan tng PCR véi cdp mdi dic hiéu.
Vector tai t& hop pHT43 mang gen nat05 da bién

nap thanh cong vao B.subtilis BD170 tao cac dong
R1, R2, R3, R4, R5, R6 (Hinh 2).
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Hinh 2. Hinh anh dién di san pham PCR
Nat05 WT 1a mau d6i chtrng; M 1a maker 100 bp PCR
Molecular Ruler (Bio-Rad); R1, R2, R3, R4, R5, R6
la cdc khudn lgc mang vector tdi t6’ hop pHT43/nat05 sau khi
da bién nap

Kiém tra biéu hién gen nattokinase

Kha nang sinh tong hop nattokinase cua
chung B. subtilis chtta vector tai t6 hop pHT43
mang gen nat05 duogc kiém tra bang cach quan sat
vong phan giai voi co chét skim milk. Chung B.
subtilis tai t6 hop dong R4 c¢é vong phan giai 16n
nhat (Hinh 3), chiing t6 dong nay c6 kha nang sinh
tong hop protease manh nhat, manh hon ching
NC va chung hoang dai nat05. Do d6, dong R4 sé
duoc chon dé khao sat cac diéu kién anh huong
dén su biéu hién gen nat05 & chung B. subtilis
BD170.

Hinh 3. Hinh anh vong phan giai skim milk ctia chung
B. subtilis BD170 tai t& hop va chung tu nhién khi cam
tng IPTG véi ndng d6 1 mM
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3.2 Anh huéng caa thoi gian cam Gng dén su
sinh tong hop nattokinase

Chung B. subtilis sau khi cam ttng ¢ cac thoi
gian khac nhau dugc phan tich biéu hién bang
phuong phap dién di SDS-PAGE (Hinh 4).

Sau 10 gio, chung B. subtilis BD170 téi t6 hop
biéu hién nattokinase (~37 kDa) manh (Hinh 4).
Chung NC biéu hién nattokinase yéu hon chung tai
t0 hop.

Két qua phan tich hoat d¢ protease tdng s6
cua chung B. subtilis BD170 mang vector tai to hop
pHT43/nat05 & cac thoi gian cam tng khac nhau
duoc trinh bay 6 Bang 2.

Két qua cho thady chung B. subtilis BD170
mang vector tai t6 hop pHT43/nat05 c6 hoat do
nattokinase cao hon so v6i d6i chiing. Trong d0, tai
thoi diém 10 gio, vi khuan cd hoat d¢ nattokinase
cao nhat.

3.3 Anh huéng cta nong d6 IPTG dén su sinh
tong hop nattokinase

Chung B. subtilis BD170 sau khi cam t&ng o
cac nong do IPTG khac nhau duwgc phén tich biéu
hién bang phwong phép dién di SDS-PAGE (Hinh
5).

Két qua phan tich hoat d6 protease tong s6
cua chung B. subtilis BD170 mang vector tai to hop

pHT43/nat05 & cac nong do IPTG khac nhau dwoc
trinh bay ¢ Bang 3. Két qua cho thay, ¢ nong do
IPTG 2 mM, vi khuén sinh nattokinase manh nhat.

kDa 14h 12h 10h 8h 6h M 6h 8h 10h 12h 14h

70—
55 e

40 ~37 kDa

35—

Hinh 4. Hinh anh dién di kha ning biéu hién cta chiing
B. subtilis BD170 dwgc cam ttng
sau 6 gio, 8 gio, 10 gio, 12 gio, 14 gio
M la marker Page Ruler™ Prestained Protein Ladder (hing
Thermo Fisher Scientific)

kDa

70

55

40
~37 kDa

35

Hinh 5. Hinh anh dién di kha nang biéu hién cta chung
B.subtilis BD170 & cadc nong d6 IPTG: 0,5, 1,2, 3 va 4
mM. M la marker Page Ruler™ Prestained Protein
Ladder (hang Thermo Fisher Scientific)

Bang 2. Hoat d0 protease tong s6 khao sét tai cac thoi gian khac nhau (mM)

Thoi gian cam tng (gio)

Chung
6 8 10 12 14
NC 0,0083 0,0115 0,0172 0,0054 0,0047
R4 0,0757 0,0917 0,1630 0,1432 0,1097
Bang 3. Hoat d protease tong s6 khi khao sét tai cac néng d6 IPTG khac nhau (mM)
Noéng d6 IPTG  (mM)
Chung
0,5 1,0 2,0 3,0 4,0
R4 0,0220 0,1198 0,1635 0,0947 0,1154
NC 0,0159
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4 Kétluan

Qua trinh nghién ctu t6i wu hda thoi gian
cam tng va nong do chat cam Gng IPTG cta gen
nat05 ma hda nattokinase trong Bacillus subtilis
BD170 cho thay, tai thoi diém 10 gio sau khi cam
ung, chung B. subtilis BD170 biéu hién nattokinase
manh nhat va manh hon chung déi chiing. O nong
do IPTG 2 mM, chung B. subtilis BD170 sinh

nattokinase manh nhat.

Thong tin tai trg

Nghién cttu dwoc thiec hién dwdi su tai trg
cua dé tai Khoa hoc va cdong nghé cdp Dai hoc Hué,
ma s6 DHH 2018-04-82.
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