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TAO DONG GENE MA HOA NATTOKINASE TU CHUNG
BACILLUS SUBTILIS N05

Nguyén Thi Anh Thu'?*, Nguyén Tran Mé Khué!

1 Truong Dai hoc Khoa hoc, Dai hoc Hué
2 Truong Pai hoc Y Duge Hué

Tém tit: Natto 1a mot loai thuec phém chiic nang c6 gid tri da dwgc chiing minh la giap phong cac bénh
tim mach, tai bién. Hoat chét chinh trong natto 1a mot subtilisin ¢ tén goi nattokinase (EC 3.4.21.62). Nat-
tokinase do Bacillus subtilis natto, mot loai vi khudn c¢6 1¢9i c¢6 mat trong nhiéu thuc phdm 1én men tiét ra.
Nattokinase hién nay duoc san xuét béng phuong phap 1én men 1an cong nghé DNA tai t6 hop. Trong
nghién ctru nay chiing t6i bao cdo viéc tao dong gene ma hoda nattokinase tir mot chung Bacillus subtilis
NO5 c6 hoat tinh protease manh duoc phéan lap tit ché phdm natto Nhat Ban nhim phuc vu cho viéc san
xuat nattokinase bﬁng cong nghé DNA téi t6 hop. Gen ma hoa (N05) cho nattokinase 1a mot doan DNA ¢6
kich thudce 1147 nucleotide (Genbank accession No: KU341115) ma hdéa cho mot protein truwong thanh cé
kich thuéc xap xi 27,7 kDa.

Tt khéa: Bacillus subtilis, nattokinase, aprN, tao dong

1  Datvan dé

Dot quy, bao gom nho6i mau nao va nhoéi mau co tim dwgc xac dinh 1a nguyén nhan gay
ti vong hang dau trén thé gidi trong s6 cdc bénh khong truyén nhiém, véi 17 triéu ca tir vong
vao ndm 2012 [7]. Tai Viét Nam hién nay dang c6 xu huéng tré héa d6i véi bénh nhan bi tai
bién va ti 1¢ t& vong do tai bién mach mau nao lén dén 50% [1]. Co ché ctia dot quy da duoc xac
dinh la do sy hinh thanh cac cuc mau déng tai nhitng mach mau hep ¢ néo va tim, khién cho
mau khong thé dén cac md do mach mau bi tic nghén cung cdp, dong thoi gay ra nguy co vo
mach mau. Khi mach mau bi vd, mau sé tran vao khong gian xung quanh, gay tang ap Iuc tai
cac mo nay, khién cho dot quy cang nghiém trong hon [3]. Co thé c6 co ché€ d€ phan giai cac cuc
mau dong nay thong qua hé thong phan huy fibrin, trong d6 ¢6 cac thanh phan chu yéu nhu
plasminogen (khi hoat hda tré thanh plasmin, tac nhan chinh gay phan huy fibrin), cac chét
hoat héa plasminogen (PA) va chét ttc ché phan huy fibrin. Nhiéu protease serine c6 kha nang
hoat héa plasminogen thanh plasmin, do d6 gian tiép c6 kha nang lam tan cuc mau déng. Co
thé dat duoc s can bang gifta cac yéu t& phan huy fibrin, 1a plasmin, plasminogen, PA va cac
chat gay hinh thanh fibrin hodc ttc ché€ phan huy fibrin dé€ can bé“mg gitta dong mau va chay

mau. Trong mot sO truong hop cac chat PA ngoai lai nhu streptokinase, staphylokinase va
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APSAC 6 thé duoc dwa vao co thé d& hd tro cho PA ndi sinh nhdm 1am tan cic cuc mau déng,

tuy nhién viéc sit dung cdc PA ndi trén thuong di kem mot s6 nguy co [6].

Nattokinase (EC 3.4.21.62) la mét loai protease serine c6 mdt trong thyc pham 1én men
truyén thong cua Nhat Ban goi la natto. Vi sinh vat chinh trong men san xuét ra nattokinase la
Bacillus subtilis natto (B. subtilis natto). Enzyme nay dugc san xuat ¢ dang bat hoat chita trinh tw
dan signal peptide (30 axit amin), trinh ty propeptide tic ché& protease (70 ndi véi dau N cta
chudi polypeptide truéng thanh). Trinh tu propeptide cé vai trd quan trong ddi véi viéc bidu

hién nattokinase tai t6 hop [4].

Da cé nhiéu nghién cttu chiing minh kha nang cai thién nguy co tai bién ctia nattokinase
khi st dung trén nguoi. Nhitng nghién cttu nay ciing chi ra réng nattokinase it gay hiéu ting
phu trén nguoi va c6 thé st dung nhu mét loai thude bé [5]. Trong thuc té, thudc co tén goi
nattospes [1] da duoc ban rong rai trén thi truong Viét Nam. Tuy nhién gia thanh ctia loai thudc
nay con qua cao so vdi thu nhéap binh quan ctia nguoi Viét.

Cong nghé DNA tai td hop la giai phap hitu hiéu d€ thu nhan duoc mét luong protein
16n ¢6 @6 tinh khiét cao. Xét thay nhu cau st dung nattokinase ctia ngueoi dan Viét Nam réat cao,
viéc san xudt nattokinase v6i gia thanh ré 1a mot giai phap tot d€ giai quyét nhu cau cap bach
nay. Trong nghién cttu nay ching t6i bao cao viéc tao dong gene ma hoa nattokinase tir chung
B. subtilis NO5 da duoc phan 1ap tlit ché phdm natto Nhat Ban bang phuong phap PCR.

2 Vatliéu va phuwong phap nghién cttu
21 Vatliéu nghién cttu

La chung B. subtilis N05 da duoc phan lap va cat gitt ¢ -80°C trong phong thi nghiém B
modn Cong nghé Sinh hoc, Treong Pai hoc Khoa hoc, Pai hoc Hué.

2.2  Phwong phap nghién ctitu
Tach chiét DNA tong s6 tix B. subtilis N05

Chung B. subtilis N05 dwgc phéan 1ap tir ché pham natto Nhéat Ban trude day duoc nuodi
cdy trong moi truong Luria Bertani (LB) (1% tryptone, 0,5% Yeast extract, 1% NaCl) qua dém
véi t8c d6 lac 185 vong/phut ¢ 37°C. Sinh kh&i duoc thu nhan bang cach ly tam 10.000
vong/phtit trong 5 pht. DNA téng s duoc thu nhan bang phiong phap CTAB (3% cetyltrime-
thykl ammonium bromide, 28% NaCl, 4% EDTA, 100 mM Tri-HCI, 0,2% mercaptoethanol, 3%
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polyvinylpyrrolidone, pH=8) [8]. DNA tdng sd duoc kiém tra trén gel agarose 0,8% trong dém
TAE.

Thiét ké méi dic hiéu dé tao dong gene aprN ma héa cho nattokinase

Trinh tu dung d€ thiét ké moi tao dong gene aprN duwgc thu nhan tit co s& dit liéu NCBI
nucleotide véi tir khoa tim kiém aprN complete CDS AND B. subtilis[organism]. Mot trong s6
cac trinh ty nay (ma s6 truy cap ) duoc chon lam khuon dé€ thiét k& cap moi dac hiéu. D€ dam
bao tinh dac hiéu cua cdp moi, chung tdi st dung chwong trinh Primer BLAST trén NCBI, véi
khuon 1a trinh tw gene AF368283 va kiém tra tinh dac hiéu trén toan bo genome cta cac chung
B. subtilis. D€ tao diéu kién thuén lgi cho viéc tao dong gene aprN (la gene ma hoéa cho nattoki-
nase) vao vector biéu hién, trinh ty cat han ché ctia BamHI (GGATCC) va Xmal (CCCGGG) Ian

luot duoc thiét ké vao dudi 5 ctia mdi xudi va moi nguoc.

bién di DNA

Mau DNA duoc phan tich trén gel agarose cé nong dd khac nhau (tir 0,8 - 1,0%) trong
dém Tris Acetic acid EDTA (TAE). Két qua duwoc phat hién bang cich nhuém béang thudc
nhudm Ethidium bromide (EtBr) va doc trén mdy doc UV transilluminator.

Tao dong gene aprN bang phwong phap PCR

Hon hop phan ting PCR gom 40 ng DNA téng s8, moi ddc hiéu mdi loai 10 pmol va 10 ul
2xPCR Master mix (Fermentas) véi tong thé tich 1a 20 ul. Chu trinh khuyéch dai gom bién tinh
95¢C trong 5 phut, va 30 chu ky véi bién tinh 94°C trong 30 giay, gan moi 55°C trong 30 gidy va
kéo dai 72°C trong 1 phtit. Cudi cting phan ting duwoc két thic bang budc kéo dai 72°C trong 10
phut va lam giam dan nhiét d6 téi 4°C.

San pham PCR dwoc tinh sach béng bo kit Gene]ET Gel Extraction Kit (Thermo Scientific)
va thuc hién phan ting gan dudi A. Thanh phan phan tGng gan dudi A gdom toan bd lugng san
pham PCR thu nhan dugc bo sung v6i 10 mM dANTP va 1 U Taq Polymerase. Tong thé tich phan
tng la 50 ul. Phan Gng duoc thuc hién trong may luan nhiét & 72°C trong 10 phut. San pham
dwoc tinh sach béng bd kit Gene]ET Gel Extraction Kit.

Dé doc trinh tu gene, san pham gan dudi A néi trén dugc ndi vao vector pCR® 2.1 (Fer-
mentas) v6i thanh phan phan tng gom 2 ul 10x buffer, 1 ul 5u/ul ligase T4, 40 ng vector pCR®
2.1, 40 ng san pham PCR gan dudi A. Phan tng duoc u trong 4h ¢ 22°C, sau d6 dem bién nap
vao chung E.coli Top10 bang phuong phéap sdc nhiét nhu md ta[2]. Chiing E.coli sau khi bién
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nap duoc trai 1én dia LB chita 50 ug/ml Ampicillin c6 bd sung IPTG va X-gal. Thé bién nap duoc

dua trén mau trang xanh ctia khudn lac moc 1én trén dia sau 18 gio nudi cay ¢ 37°C.

Xac dinh trinh tw san pham PCR

Khuén lac tréng dwoc thu nhan, kiém tra sw hién dién cta insert bz?mg phan tng PCR véi
cap moi dac hiéu ndi trén, va sau d6 dem nudi cdy dé tach plasmid. Plasmid pCR® 2.1 tai t6 hop
duoc tach bang bd kit miniprep GeneJET Plasmid Miniprep (Thermoscientific), cat bang en-
zyme EcoRI d€ kiém tra sy hién dién cta insert, va sau d6 gui di giai trinh tw bf“ang cdp mdi xudi

va ngugc cia M13 ¢4 sén trén vector.

Két qua giai trinh tu dwoc kiém tra bang phan mém FinchTV nham loai bd nhitng base
doc khong tét, sau d6 dwgce chuyén déi sang dinh dang fasta. Trinh tw insert dwoc ndi lai tir hai
trinh tw doc xudi va doc nguroc bang phan mém Contigexpress trong bd phan mém Vector NTL.
Tié€p dén, trinh tu vector dugc loai bo bé“mg cach xtt i trinh tu thu nhan dwoc & trén bf?mg phéan
mém Vecscreen. Cudi cling trinh tu insert dwoc so sanh véi trinh tu ly thuyét bang phuong
phap giong cot 2 trinh tw, st dung phéan mém lalign
(http://www.ch.embnet.org/software/LALIGN_form.html).

3 K&t qua nghién ctru va thio luin

3.1 Téach chiét DNA tong s6

Két qua dién di DNA t6ng s6 cta chung B. subtilis NO5 chudn bi bang phuong phap
CTAB cho thay san pham DNA tdng s6 tach duoc dam bao chat lwgng va luwgng cho cac thi
nghiém tiép theo (Hinh 1). Bang DNA sang, rd va khong c6 vét phia dudi, ching t6 DNA téng
sO khong bi dit gay va du sach.

I S5 kb

2kb

0,85 kb
Hinh 1. DNA t6ng s6 tach chiét tir chting B. subtilis NO5. Duong chay 1: DNA téng s6, 3 ul mau
duoc tai 1én giéng s6 1; dwong chay 2: thang chuan DNA (5 kb DNA ladder); mau dugc phan
tich trén gel agarose 0,8% trong dém TAE.
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3.2  Thiét ké méi dic hiéu cho gene arpN

Két qua thiét ké mbi bang phan mém primer BLAST cho ra nhiéu cip mdi dac hiéu. T4t
ca cac cap moi nay déu théoa man diéu kién khuyéch dai mét san pham duy nhat trong genome

cua tat ca cac chung B. subtilis.

Trinh ty cap mo6i ma chiang toi thu nhan duoc la:

Mboi xu6i (Forward primer):
5-GGATCCTTCAGCAACAAGTCTGC-3’
Mbi nguoc (Reverse primer):

5-CCCGGGTTATTGTGCAGCTGCTT-3’

trong do trinh tu gach dwdi la trinh ty cit ctia cac enzyme cit han ché& BamHI va Xmal dwoc

thém vao mdi dic hiéu sau khi dwoc thiét k&.

3.3  Tao dong gene arpN bang PCR

Két qua PCR duoc phan tich trén gel agarose 1% trong dém TAE. Sau khi nhuém gel
bang EtBr va quan sat dudi may doc UV, két qua cho thay c6 mot san pham duy nhat c6 kich
thwdc khoang trén 1 kb (Hinh 2).

5kb
2 kb

0,85 kb

Fig. 2. Hinh 2. Két qua dién di san phdm PCR béng cdp moi dac hiéu néi trén véi khudn la DNA tong so tie
B. subtilis N05. 3 ul/20 ul thé tich phan tng duoc phan tich trén gel agarose 1% trong dém TAE. Puong
chay 1: san phdm PCR; duong chay 2: thang chuan DNA (5 kb DNA ladder).
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34  Tao dong san phadm PCR vao pCR® 2.1 va xac dinh trinh ty

San phdm PCR duoc tao dong vao vector pCR® 2.1 (két qua khong trinh bay) va gui di
giai trinh tw. Sau khi x ly két qua giai trinh tw nhu da mo ta & phan phuong phap, trinh tw thu
nhan dugc dugc dem so sanh trén co sé dit liéu ngan hang gene GenBank bang BLAST va
giong cot vai trinh ty trén ngan hang GenBank AF368283. Két qua cho thay gene thu nhan duoc
chinh la gene aprN va gidng nhau dén 99,9% voi trinh tu gene ¢6 ma truy cap KJ174339 (Hinh
4) vé trinh ty nucleotide va giéng nhau 100% vé trinh tu axit amin. Diéu nay chiing to gene
aprN da dwoc tao dong thanh cdng va sdn sang cho viéc biéu hién. Trinh tw aprN cta ching toi
da dwoc dang ky trén GenBank véi ma truy cap KU341115.

10 20 30 40 50 60
AF3682 GTGAGAAGCAAAAAATTGTGGATCAGCTTGTTGTTTGCGTTAACGTTAATCTTTACGATG

KU3411 GTGAGAAGCAAAAAATTGTGGATCAGCTTGTTGTTTGCGTTAACGTTAATCGTTACGATG
10 20 30 40 50 60

70 80 90 100 110 120
AF3682 GCGTTCAGCAACATGTCTGCGCAGGCTGCCGGAAAAAGCAGTACAGAAAAGAAATACATT

KU3411 GCGTTCAGCAACATGTCTGCGCAGGCTGCCGGAAAAAGCAGTACAGAAAAGAAATACATT
70 80 9 100 110 120

130 140 150 160 170 180
AF3682 GTCGGATTTAAGCAGACAATGAGTGCCATGAGTTCCGCCAAGAAAAAGGATGTTATTTCT

KU3411 GTCGGATTTAAGCAGACAATGAGTGCCATGAGTTCCGCCAAGAAAAAGGATGTTATTTCT
130 140 150 160 170 180

190 200 210 220 230 240
AF3682 GAAAAAGGCGGAAAGGTTCAAAAGCAATTTAAGTATGTTAACGCGGCCGCAGCAACATTG

KU3411 GAAAAAGGCGGAAAGGTTCAAAAGCAATTTAAGTATGTTAACGCGGCCGCAGCAACATTG
190 200 210 220 230 240

250 260 270 280 290 300
AF3682 GATGAAAAAGCTGTAAAAGAATTGAAAAAAGATCCGAGCGTTGCATATGTGGAAGAAGAT

KU3411 GATGAAAAAGCTGTAAAAGAATTGAAAAAAGATCCGAGCGTTGCATATGTGGAAGAAGAT
250 260 270 280 290 300

310 320 330 340 350 360
AF3682 CATATTGCACATGAATATGCGCAATCTGTTCCTTATGGCATTTCTCAAATTAAAGCGCCG

KU3411 CATATTGCACATGAATATGCGCAATCTGTTCCTTATGGCATTTCTCAAATTAAAGCGCCG
310 320 330 340 350 360

370 380 390 400 410 420
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AF3682 GCTCTTCACTCTCAAGGCTACACAGGCTCTAACGTAAAAGTAGCTGTTATCGACAGCGGA

KU3411 GCTCTTCACTCTCAAGGCTACACAGGCTCTAACGTAAAAGTAGCTGTTATCGACAGCGGA
370 380 390 400 410 420

430 440 450 460 470 480
AF3682 ATTGACTCTTCTCATCCTGACTTAAACGTCAGAGGCGGAGCAAGCTTCGTTCCTTCTGAA

KU3411 ATTGACTCTTCTCATCCTGACTTAAACGTCAGAGGCGGAGCAAGCTTCGTTCCTTCTGAA
430 440 450 460 470 480

490 500 510 520 530 540
AF3682 ACAAACCCATACCAGGACGGCAGTTCTCACGGTACGCATGTCGCCGGTACGATTGCCGCT

KU3411 ACAAACCCATACCAGGACGGCAGTTCTCACGGTACGCATGTCGCCGGTACGATTGCCGCT
490 500 510 520 530 540

550 560 570 580 590 600
AF3682 CTTAATAACTCAATCGGTGTTCTGGGCGTAGCGCCAAGCGCATCATTATATGCAGTAAAA

KU3411 CTTAATAACTCAATCGGTGTTCTGGGCGTAGCGCCAAGCGCATCATTATATGCAGTAAAA
550 560 570 580 590 600

610 620 630 640 650 660
AF3682 GTGCTTGATTCAACAGGAAGCGGCCAATATAGCTGGATTATTAACGGCATTGAGTGGGCC

KU3411 GTGCTTGATTCAACAGGAAGCGGCCAATATAGCTGGATTATTAACGGCATTGAGTGGGCC
610 620 630 640 650 660

670 680 690 700 710 720
AF3682 ATTTCCAACAATATGGATGTTATCAACATGAGCCTTGGCGGACCTACTGGTTCTACAGCG

KU3411 ATTTCCAACAATATGGATGTTATCAACATGAGCCTTGGCGGACCTACTGGTTCTACAGCG
670 680 690 700 710 720

730 740 750 760 770 780
AF3682 CTGAAAACAGTAGTTGATAAAGCGGTTTCCAGCGGTATCGTCGTTGCTGCCGCAGCCGGA

KU3411 CTGAAAACAGTAGTTGATAAAGCGGTTTCCAGCGGTATCGTCGTTGCTGCCGCAGCCGGA
730 740 750 760 770 780

790 800 810 820 830 840
AF3682 AACGAAGGTTCATCCGGAAGCACAAGCACAGTCGGCTACCCTGCAAAATATCCTTCTACT

KU3411 AACGAAGGTTCATCCGGAAGCACAAGCACAGTCGGCTACCCTGCAAAATATCCTTCTACT
790 800 810 820 830 840
850 860 870 880 890 900

AF3682 ATTGCAGTAGGTGCGGTAAACAGCAGCAACCAAAGAGCTTCATTCTCCAGCGTAGGTTCT

KU3411 ATTGCAGTAGGTGCGGTAAACAGCAGCAACCAAAGAGCTTCATTCTCCAGCGTAGGTTCT
850 860 870 880 890 900
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910 920 930 940 950 960
AF3682 GAGCTTGATGTAATGGCTCCTGGCGTGTCCATCCAAAGCACACTTCCTGGAGGCACTTAC

KU3411 GAGCTTGATGTAATGGCTCCTGGCGTGTCCATCCAAAGCACACTTCCTGGAGGCACTTAC
910 920 930 940 950 960

970 980 990 1000 1010 1020
AF3682 GGCGCTTATAACGGAACGTCCATGGCGACTCCTCACGTTGCCGGAGCAGCAGCGCTAATT

KU3411 GGCGCTTATAACGGAACGTCCATGGCGACTCCTCACGTTGCCGGAGCAGCAGCGCTAATT
970 980 990 1000 1010 1020
1030 1040 1050 1060 1070 1080

AF3682 CTTTCTAAGCACCCGACTTGGACAAACGCGCAAGTCCGTGATCGTTTAGAAAGCACTGCA

KU3411 CTTTCTAAGCACCCGACTTGGACAAACGCGCAAGTCCGTGATCGTTTAGAAAGCACTGCA
1030 1040 1050 1060 1070 1080

1090 1100 1110 1120 1130 1140
AF3682 ACATATCTTGGAAACTCTTTCTACTATGGAAAAGGGTTAATCAACGTACAAGCAGCTGCA

KU3411 ACATATCTTGGAAACTCTTTCTACTATGGAAAAGGGTTAATCAACGTACAAGCAGCTGCA
1090 1100 1110 1120 1130 1140

AF3682 CAATAA-

KU3411 CAATAAA

Hinh 3. Két qua Sép giong cot hai trinh tie ctia gene aprN tit ching B. subtilis N05 (KU341115) véi mot
trinh tw aprN da duoc cong bd trén GenBank (AF368283) duoc st dung dé€ thiét ké cap moi dac hiéu. Hop
nho danh dau vi tri sai khac nucleotide gitta hai trinh tu.

4  Kétluan

Trong cong trinh nay chiing t6i bao cao viéc tao dong thanh cdng gene aprN tit chung B.
subtlilis NO5 phan 1ap tir ché€ phdm natto Nhat Ban, cling la mét nguon khéa phé bién cho viéc
phan 1ap B. subtilis. St dung phan mém thich hop, cdc m6i ddc hiéu dugc thiét ké d€ khuyéch
dai mot san phdm duy nhat tir genome cua B. subtilis N05. Két qua phan tich trinh tw cho thay
gene khuyéch dai chinh l1a aprN. Gene nay da duoc dang ky trén GenBank véi ma s6 truy cap la
KU341115. N6 ¢6 trinh tu giong dén 99% véi phan 16n cac gene aprN trén GenBank ¢ mtic nu-
cleotide va giéng 100% ¢ mtrc axit amin.
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CLONING OF A GENE ENCODING NATTOKINASE FROM
BACILLUS SUBTILIS NO5

Nguyen Thi Anh Thu'?*, Nguyen Tran Me Khue!

! Truong Dai hoc Khoa hoc, Dai hoc Hue
2 Truong Dai hoc Y Duoc Hue

Abstract: Natto is a kind of functional food that is highly valued in Asia, and has been proved to signifi-
cantly reduce the risk of cardiovascular accidents as well as cerebral stroke. The main bioactive component
in natto is a kind of subtilisin called nattokinase (EC 3.4.21.62). Nattokinase is produced by various Bacillus
subtilis natto strains, a beneficial bacterium that is present in many fermented foods. Currently nattokinase
can be produced by traditional fermentation method or by recombinant DNA technology. In this research
we report the cloning of a gene encoding nattokinase from Bacillus subtilis strain NO5 that has previously
been isolated from natto products of Japan. The enconding gene (N05, Genbank accession No: KU341115)
is 1147 bp long, encodes for a 27.7 kDa mature protein.

Keywords: Bacillus subtilis, nattokinase, aprN, cloning
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