
Tgp chi Cdng ngh^ Smh hgc 11(2): 327-332, 2013 
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a-AMYLASE TRONG BACILLUS SUBTILIS WB800N 
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Tru&ng Dgi hgc Khoa hgc lu nhiin, Dai hgc Qudc gia Thdnh phd Hd Chi Minh 

TOM TAT 

Su xuat hien plasmid cam img thucmg mai dau tien, pHTOl ben ve mat ciu tnic da thiic diy khuynh hudng 
nghien cim cam img bieu hien vugt miic protein Iai to hgp cho Bacillus subnlis (B. subtilis) Cac nghien cim co 
hen quan den plasmid nay deu dugc thuc hien tren cac chiing B. subnlis c6 nguon goc tir 168, nhu B subtilis 
1012, nhung chua dugc diuc hi^n trong chiing B. subnlis WB800N - chiing bi dot biin bit hoat 8 protease 
ngoai bao, Dl tham do kha nang sii dung plasmid pHTOI vdi B subtilis WB800N trong bilu hien protein tilt 
vugt mirc, chiing toi sii dung chi thi a-amylase tiet dugc ma hoa bdi amyQ ciia Bacillus amyloliquefasciens. 
Plasmid pHT43-<:jm>'g dugc tao ra va sii dung de khao sat bieu hien tiet a-amylase trong hai chung B. subtilis 
1012 va B subtilis WB800N Ket qua cho thay kha nang bieu hien a-amylase tiet hieu qua trong ca hai chiing 
B subtilis, trong do lugng protem tao ra o WB800N co phan cao hon 1012. Dieu nay cho thay Uem nang sii 
dung plasmid pHTOl vdiB. subtilis WB800N cho muc dich bieu hien protein tai to hgp tiet 

Tirkhoa: amyQ. Bacillus subtilis. plasmid pHT. pHTOI. promoter Pgrac. WB800N 

MC ĴDAU 

Chien luoc san xuat protein tai td hgp tii cac 
chiing vi sinh vat dang dugc phat trien manh va da 
dal duoc nhifng Ihanh tuu dang ke trong nhieu nam 
qua. Cd the ndi, Escherichia coli {E. coli) duoc su 
dung nhu mdt nha may san xuat protein Iai to hop tir 
rat sdm va kha ph6 bien cho den ngay nay (Peti, 
Page, 2007). Nhung ben canh nhiing uu diem nhu 
Ihong tin dt truyen dugc hieu ro, thao tac don gian, 
CO san nhieu loai vector ciing nhu cac chiing dot bien 
CO lot thi E coh lai bgc lg mgt sd bat lgi do tich lijy 
dgc to, gay benh d ngudi va khdng cd kha nang tiet 
protein hieu qua (Petsch, Anspach, 2000). Vi vay cac 
chiing VI sinh vat an toan hon dang dugc chii trgng 
phat tnen, tieu bieu la Bacillus subiilis (fi. subtilis), 
mgt sinh vat mo hinh ciia vi khuan Gram duong Vi 
khuan nay cd nhilu uu dilm nhu: (i) chiing vi sinh 
vat an toan dimg trong thuc pham, dugc to chuc 
FDA (Food and Drug Administration) ciia My danh 
gia la thugc nhdm vi sinh vat an toan; (ii) co kha 
nang len men a mat do cao; (iii) cd kha nang liet 
lii?u qua protein ra ngoai te bao, de dang cho viec 
Iinh che protein muc lieu (Harwood, 1992; 
Schallmey et ai, 2004; Schumann, 2007). Hien nay, 
so lugng cac chiing B. .subtilis dugc iing dung trong 
nghien ciru va san xuat ngay cang tang. Bang each 
I90 ra nhfrng dgt bien cd lai, cac nha khoa hgc da tao 
ra nhieu chimg B. subtilis mdi phii hop vdi nhu cau 
su dyng Ticu bi^u trong sd do la cac chung mang 

dot bien tren cac protease ngoai bao nhu fi, subtilis 
WB800 (Wu el ai, 2002) Nhung vi WB800 mang 
gene khang chloramphenicol (Cm), khdng tugng 
thich vdl dong plasmid pHT, nen WB800N (Nguyen 
el ai. 2011) da duoc tao ra de khac phuc nhuac 
diem nay. 

Promoter dau tien duac sir dung de kiem soat su 
bieu hien Iren B. subtilis la P.spac. cam img bang 
Isopropyl P-D-1-thiogalaclopyranoside (IPTG) 
(Yansura, Henner, 1984) Tiep sau dd la mdt loat cac 
he th6ng su dung cac chat cam irng nhu tetracycline 
(Geissendorfer, Hillen, 1990), xylose (Kim el «/.. 
1996), citrate (Yamamoto et ai, 2000), subtilm 
(Bongers el ai, 2005), glycine (Phan, Schumann, 
2007) va he thdng khac dua tren T7 RNA 
polymerase (Chen et ai, 2010). Gan day, chiing t6i 
tao ra promoter cam img mdi cho B. \uhlili.s dugc 
dat ten la Pgrac (Phan et ai. 2006), dung hap tir 
promoter manh groESL cd ngudn goc tir fi, subtilis 
vdi lac operator (lacO) tit E roll, sir dung chal cam 
irng la IPTG. cho kha nang bieu hien protein muc 
tieu len dgn 16% protein long sd. gap 50 lan so voi 
P.spac (Phan et al, 2012). He thdng plasmid dau tii-n 
dua Iren promoter nay la pHTOl (Nguyen et cd. 
2007), mgl trong nhimg plasmid duoc phan phdi bdi 
Mobitec. Tuy nhien, cac thong Un vc kha nang sir 
dung cac plasmid nay cd nguon gdc tir promoter 
Pgrac nay vdi cac chiing vi khuan khac nhau van cdn 
ril han che. 
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Trong nghien cmi nay, nham muc dich khao sat 
kha nang su dung plasmid pHTOl de bieu hien 
protein tiet trong chiing chu mdi S. subtilis 
WB800N, chiing Idi sir dung gene chi thi amyQ ma 
hoa enzyme a-amylase tir B. amyloliquefasciens 
(Palva, 1982). Day la mgt chi thi dugc sii dung kha 
phd bien trong cac nghien ciru ve he thdng tiet do 
mirc do bieu hien de dang nhan biet thong qua hoat 
tinh phan cat cau tnic amylose trong tinh bgt, lam 
mat mau thu6c thir Ii/Kl (Nicholson, Chambliss, 
1985) Gene amyQ dugc chen vao viing Multi 
Cloning Site (MCS) ciia pHTOl tao thanh pHT43-
amyQ. Su kiem soat bieu hien tiet a-amylase cua 
plasmid pHT43-amy2 fong B. subtilis 1012 va B. 
subtilis WB800N khao sat. 

VAT LIEU VA PHLTONG PHAP 

Chung vi sinh vat, plasmid va mdi trudng nuoi cay 

Chiing £. coh OmniMAX (Invitrogen) dugc sir 
dung trong cac budc dong hda. Hai chiing B subtilis 
dugc sii: dung de bieu hien protein muc tieu bang 
chit cam iing ia IPTG (i) chiing B. subiilis 1012 
(Saito el ai, 1979) bieu hien protease ngoai bao; (ii) 
chung fi. subtilis WB800N (Nguyen et ai, 2011) 
mang gene khang neomycine thay vi Cm va mang 
dot bien bat hoat tam protease ngoai bao tir chiing 
WB800 (Wu et ai, 2002) Lfu di6m ciia chiing 
WB800N la it bieu hien protease ngoai bao, thuan lgi 
cho viec bieu hien cac protein dich dang ti^i do su 
tich tu tang dan va giam su thiiy phan protein dich 
bdi cac protease ngoai bao, Plasmid pHTOl chira 
promoter Pgrac va gene lad dugc su dung lam 
khung sudn de thiet ke plasmid pHT43-am_v0. Miu 
chung am dugc thuc hien vdi plasmid pHT43 
(Nguyen ef « / , 201!) cd c4u tnic gidng vdi pHTOl 
nhung cd them trinh tu tin hieu ti§t cua a-amylase, 
?>amyQ. Te bao dugc nudi cay lac tren moi trudng 
Luna broth (LB) d 37''C, khang stnh duoc them vao 
vdi ndng do tuong iing (ampicillin 100 pg/ml ddi vdi 
E. coh va Cm 10 pg/ml ddi vdi B. subtilis) Tk bao 
dugc trai tren mdi trudng thach chira 2% tinh bgt 
khong tan de quan sat hoat tinh a-amylase. 

Thiet ke plasmid 

Doan gene amyQ (bao gdm ca trinh tu tilt ciia 
a-amylase) dugc thu nhan tir plasmid pKTHlO 
(Palva. 1982) bang phan img PCR, sii dung cap mdi 
ON29. 5>. 

GGCCATGGAICCATGATTCAAAAACGAAAG 
CGGACAG-3' va ON42, S'-
GGCCATGACGJCTTTCTGAACATAAATGGAG 

ACGGAC-3' , Doan gene sau khi khuech dai cd ki'ch 
thudc 1545 bp dugc cat vai 2 enzyme cat BamHI va 
Aaill, sau dd ndi vdi pHTOl cQng dugc xu ly vdi 2 
enzyme cat tren. Vector tai td hgp mdi tao thanh 
dugc dat ten la 'pHTAZ-amyQ. San pham noi dugc 
bien nap vao chimg E. coli OmniMAX, sang lgc va 
kiem tra doan chen bang giai trinh tu trudc khi bi^n 
nap vao hai chung B. subtilis 1012 va B. subiilis 
WB800N. 

Khao sat hoat tinh a-amylase tr£n dia thach 

Sau khi sang loc va kiem tra, khuan lac don ciia 
hai chiing B. subiilis 1012 va S. subtilis WB800N 
chira plasmid •pWYA'3-amyQ dugc nudi cay tren dia 
LB chira 10 pg/ml Cm khong bd sung (0 mM IPTG) 
hoac cd bd sung IPTG tu 0,001, 0,01 va 0,1 mM, 2% 
tinh bgt kh6ng tan. U trong 16 gid d 3 7 ^ . Su dung 
dung dich I2/ICI de xac dinh vdng phan giai tinh bot 
do a-amylase (Nicholson, Chambliss, 1985). Chung 
am la pHT43 cam ung vdi 0,1 mM IPTG. Thi 
nghiem duoc lap lai 3 lan tren 3 khuan lac khac 
nhau. 

Cam img bieu hien a-amylase tren moi tnrdng long 

Hai chiing B subtilis 1012 va B. subiilis 
WB800N dugc nuoi cay trong moi trudng LB vdi 
khang sinh Cm 10 pg/ml d 3 7 ^ va tdc do l k 250 
vong/phut. Den khi ti bao vao giira pha log, Ofim 
dat 0,8 ti6n hanh cam iing d 4 ndng do IPTG (0, 
0,001,0,01 va 0,1 mM) M I U dugc thu d 0, 2, 4 va 6 
h sau khi cam irng, Thuc hien tuang tu vdi mau 
chimg am la hai chiing S. subtilis 1012 va B. subiilis 
WB800N chira plasmid pHT43, cam iing va thu mau 
am d 6 h. Thi nghiem dugc lap lai 3 lan tren 3 khuan 
lac khac nhau. 

Ki€m tra sir bilu hien bing SDS-PAGE 

Mau sau khi thu d cac thdi diem se dugc tach te 
bao ra khdi moi trudng nudi c^y bang ly tam (13000 
vong/phut d 4''C trong 10 phiit). Protein cd trong djch 
nudi cay dugc thu nhan bang phuang phap tiia TCA 
(40%), vai ti le TCA va djch nuoi ciy la 1:3, ii trong 
da 10 phut. Sau dd ly tam (13000 vdng/phiit d 4 ^ 
trong 10 phiit) thu tiia va nia tiia 2 lan vtji aceton lanh. 
Phoi kho d nhiet do phdng, bd sung nudc, sample 
buffer va biSn tinh bang nhiet (9S°C, 5 phiit) Ti£n 
hanh dien di SDS-PAGE tren gel polyacrylamide 12% 
va tinh ti le a-amylase tren tdng s6 protein tiet bJng 
phin mem AlphaEaseFC (Alpha Innotech) 
(http://genetictechnologiesinc com/alpha/alpha ease 

fc htm). 
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KET QUA VA THAO LUAN 

Thiet kl vector pHT43-flmyg 

Gene amyQ dugc thu nhan bang phan iing PCR 
vdi cap moi dac hieu mang trinh tu nhan biet ciia 
enzyme cat gidi han BamWl va AatW. San pham PCR 
(1545 bp) va plasmid pHTOl dugc xur ly vdi hai 
enzyme BamHl va AatW, sau dd tien hanh phan iing 
noi vdi enzyme T4 ligase. San pham ndi dugc bien 
nap vao E. coli OmniMAX, sau dd tien hanh sang 
lgc va giai trinh tu nham xac dinh plasmid pHT43-
amyQ Plasmid tai td hgp sau khi tach chiet tir chiing 
E. coh OmniMAX/pHT43-amy(3 se dugc bien nap 
vao B. subtilis I0I2 va fi. subtilis WB800N. Trai 
tren mdi trudng LB-Cm nham sang lgc nhimg te bag 
mang plasmid muc tieu, Cac khuan lac dac trung B 
subtilis 1012/ pHT43-amye va B. subtilis WB800N/ 
pHT43-amy2 se dugc su dung cho cac thi nghiem 
khac sat is phan sau. 

Khao sat hoat tinh a-amylase 

Khuan lac don fi. subiilis 1012 va fi. subtilis 
WB800N mang plasmid pHT43 hoac pUT43-amyQ 
dugc cham sang dia LB bd sung Cm, 2% tinh bgt 
khong tan, khdng chira chat cam irng (Hinh IB) hoac 

cd chira chat cam ung vdi ndng do IPTG la 0.001, 
0,01 va 0,1 mM, li 16 gid d 37°C. Vdng phan giai 
tinh bgt hinh thanh do a-amylase dugc tiet ra mdi 
tmdng xung quanh phan cat cau triic amylose trong 
tinh bgt, viing moi trudng thieu tinh bgt khdng thg 
bat mau vdi dung dich Ii/Kl, vdng phan giai cang 
r6ng khi a-amylase dugc tiet cang nhieu. Ket qua 
cho thiy hai chiing B. subtilis mang plasmid pHT43-
amyQ cho dudng kinh vdng phan giai tinh bdt ldn 
hon nhiSu (Hinh IB; 0 mM IPTG va Hinh IC; O.I 
mM IPTG) so vdi chiing am. B. subtilis mang 
plasmid pHT43 (Hinh IA). Dieu nay chimg td gene 
amyQ tren pHT43-amyQ duac bieu hien vugt mirc 
dudi su dieu hda ciia promoter manh Pgrac. O cac 
ndng do IPTG 0,001 mM va 0,01 mM cho vdng 
phan giai ldn ban truong hop 0 mM IPTG va nho 
hem trudng hap 0,1 mM IPTG, nhung khdng dang ke 
(ket qua khong the hien). So sanh giira hai chung B. 
subtilis. vong phan giai tinh bgt xung quanh khuan 
lac B. .subtilis WB800N (Hinh I, Dudi) hoi cao han 
so vdi vdng phan giai ciia fi subtilis 1012 (Hinh 1. 
Tren). Nhu vay, viec loai bd protease ngoai bao d fi 
subiilis WB800N cho phep a-amylase tiet ra moi 
trudng CO phan hai cao ban so vdi chiing B subiilis 
1012. 

pHT43 pHT43-a myQ 

Hinh 1. Khio s^t su bi^u hi#n cua o-amylase tren cJTa thach 8 subtihs 1012 va B subtilis WB800N chiia plasmid pHT43-

amyQ khfing cam ung (B) hogc c6 cam i>ng voi IPTG d n6ng do 0,1 mM (C) Mau chung Sm pHT43 dugc cam icng voi 0,1 

mM IPTG (A) Dudng ke mau tf^ng la ban kinh vong phan giai 

Cim ling biiu hien va SDS-PAGE 

De danh gia miic do bieu hien va tiet a-amylase 
trudc vi sau khi cam umg, chiing tdi lien hanh nudi 

cSy cua hai chiing B. subiilis 1012 \a B. subtilis 
WB80UN chua r>iasmid pHT43 hoac p\\XA:--ann(J 
trong moi iruimg LB-Cm, cam img vdi O.lKll, U.OI 
va 0.1 mM IPTG va thu mau .sau tl, 2. 4. 6 gid cam 
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ling. Dich nudi c^y chiia a-amylase dugc thu nhan 
va xu ly nhu da neu d phin Vat lieu - Phuang phap. 

Quan sat ki t qua d miu cam ung vdi ndng dd 
IPTG thap (0,001 va 0,01 mM) (Hinh 2), miic do 
bi6u hien protein muc tieu rit thip, tuang duang vdi 
miu khdng cam ung (Hinh 2; 0 h). Tuy nhien, khi 
tang ndng do IPTG len 0,i mM thi miic do bieu hten 

lai tang dang k6 len ddn 30% protem tdng sfl 
(AlphaEaseFC). Trong khi cac miu trudc cam iing 
(Hinh 2; 0 h) khong nhan thay sir hien dien ciia vach 
protem muc tieu. Nhu vay su chenh lech ve raiic do 
bilu hien giua trudc va sau cam iing la rat cao, hay 
noi each khac, kha nang kiem soat bieu hien cua 
promoter Pgrac la rat chat che. 

S subtihs 1012 / pHT43-amyQ 

B B subtilis WB8Q0N / pHT43-3myQ 

Hinh 2. Ket qua dien di SDS-PAGE M, thang protem PageRuler™ Unstained (Fermentas) Chiing S. subtilis 1012 (A) va 6. 
suW;;ys WB800N (B) mang plasmid pHT43-a myQ cam Lt-ng bSng IPTG v&i nSng (36 0 mM (0), 0,001 mM (0,001), 0,01 mM 
(0,01), 0,1 mM (0,1) khi ODeao dat 0,8. Thu m i u o cac thm diem 0 g\u (0 h), 2 gio (2 h), 4 gid (4 h), 6 gid (6 h) doi vcri 
pHT43-aniyO, mSu chi>ng am thu d 6 gicy (pHT43) 

So sanh su bieu hien protein ngoai bao d hai 
chung B. subtilis, ta th4y, chung B subnlis WB800N 
(Hinh 2B) cho vach protein muc tieu dam hon so vai 
chiing B. subtilis 1012 (Hinh 2A), ro nhSt d m5u 6 
gid sau cam iing. Chung to, lugng a-amylase tao ra 
tir B subtihs WB800N ohieu hon so vdi fi. subtilis 
1012 Ket qua nay hoan toan phii hgp vdi hoat tinh 
a-amylase bieu hien tren dTa thdng qua vdng phan 
giai tren dia tinh bdt (Hinh 1). Tuy nhien, khi so sanh 

ly le a-amylase tren tong sd protein tiet thi B. subtilis 
1012 lai cho kk qua tdt hon vdt 30% 
(AlphaEaseFC); trong khi, d B. subiilis WB800N thi 
ty le nay chi dat khoang 25% (AlphaEaseFC) m^c dii 
lugng protein muc tieu bieu hien nhieu hon B. 
subtihs 1012. Nhu vay viec loai bd tam protease 
ngoai bao d B. subtilis WB800N giup han che phan 
cat protein muc tieu, nhung ciing lam tich tu nhieu 
protein tiet khac trong mdi trudng 
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THAO LUAN 

Nhimg nghien ciiu dau tien v^ viec bi6u hien 
protein a-amylase trong B. subtilis dugc thuc hien 
bdi Palva vao nam 1982 Gene amyQ tir B. 
amyloliquefasciens dugc phan lap va chen vao 
plasmid pUBI 10 (Keggins ei ai, 1978), ket qua hinh 
thanh plasmid pKTHIO cho kha nang biSu hien a-
amylase tang gap 2500 lan so vdi chung B. subtilis 
Marburg va gap 5 lan so vdi B. amyloliquefasciens 
(Palva, 1982) Day la mgt plasmid sao chep cudn 
h-on cd tiem nang khdng on dinh ve cau tnic 
(Schumann, 2007), vai so lugng ban sao la 50 
plasmid/te bao va ty cam irng. Mot sd nghien ciiu 
gan day ciia chiing tdi cho thay, viec ap dung 
promoter Pgrac vao cac plasmid bieu hien tiet a-
amylase cho ket qua tuang duong vdi pKTHlO 
(Phan et ai, 2006). Tuy nhien, so vdi pKTHlO cd 
goc tir pUBl 10 thi pHTOl cd nhiing uu diem vugt 
trgi: (i) co che sao chep theta, giiip dn dinh ye mat 
cau true trong te bao, (ii) so luong ban sao 4 - 6 
ptasmid/te bao, han che bieu hien nen va (iii) dac 
diem cam irng bang IPTG cho phep kiem soat tdt 
viec bieu hien protein muc tieu. Vdi im diem nay, 
P^rac da cho thay tiem nang irng dung hieu qua 
trong viec dieu hda bieu hien protein tai td hgp, nhat 
la nhirng prolein gay dgc cho te bao va giiip bieu 
hi?n protein muc tieu d nhiing thdi diem 
mong mudn 

Viec sir dung chiing dot bien B. subtilis 
WB800N cho phep protein muc tieu bieu hien nhieu 
hgn Irong mdi trudng nudi cay do it hi anh hudng 
bdi protease ngoai bao, cho thay hieu qua sii dung 
ciia chiing dgt bien nay, Tuy nhien, viec giam tiet 
cac protein khac (ngoai protein muc tieu) ra mdi 
trudng cd y nghia rat quan trong khi tinh sach sau 
bieu hi$n. Do dd, mgt han che ciia B. subiilis 
WB800N ia cho phep tich tu nhieu protein ngoai bao 
khac, dieu nay lam giam phan tram protein muc tieu 
tren tong s6 protein tiet. Mac dii vay, vdi kha nang 
bieu hten tiet tot len den 25% tdng protem ngoai bao 
thi B. .subnlis WB800N se la m6t chiing chii ti^m 
nang trong viec bieu hien protein muc tieu dudi dang 
tiei, dac biet la nhirng protein de bj phan cat boi 
protease ngoai bao. Trong khi dd, cac chiing bieu 
hi?n protease ngoai bao nhu B. subnlis 1012 lai thich 
hgp cho viec bieu hi?n cac protein tai to hgp tuong 
doi ben vdi cic protease nay. 

KET LUAN 

Tir ket qua khao sdi hoat tinh a-amylase tren dTa 

thach va su bieu hien trong mdi trudng long th^ hien 
tren SDS-PAGE, cd th^ k^t luan nhu sau Plasmid 
pHTOl chua promoter Pgrac la mdt he vector biiu 
hien manh cho B. subnlis giiip di^u hda bi6u hien 
gene muc tieu mgt each hieu qua len d6n hon 25% 
tong protein tiet. Plasmid pHTOl cd the sii dung 
cimg vdl chiing B. subtilis WB800N trong viec bilu 
hien tiit protein muc tieu, dac biet phii hop cho 
nhirng protein de bi thiiy phan bdi protease ngoai bao 
ciia B. subiilis. 

Ldi cam on: Nghien ciru ndy dtrac ldi trg b&i Quy 
phdl men khoa hgc vd cang ngh4 qudc gia 
(NAEOSTED) trong di Idi md sd 106 16-2011.80.^ 
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STUDY O N S E C R E T I O N A L E X P R E S S I O N O F a - A M Y L A S E R E P O R T E R IN BACILLUS 

SUBTILIS WB800N USING V E C T O R pHTOl 

Phan Thi Phuong Trang, Nguyen Hoai Nam, Tran Linh Thuoc, Nguyen Duc Hoang' 

University of Science. Vietnam Nalional University Ho Chi Minh City 

SUMMARY 

The appearance of the first comericia! plasmid pHTOl promotes the study for inducible over-expression of 
recombinant protem in Bacillus subtilis (B. subtilis). Most of researches published relating to this plasmid used 
B. subtilis 168 denvatives, such as 1012 strain, but not with WB800N - eight-fold prgte a se-deficient strain. To 
explore the possibility to use plasmid pHTOI with B. subtilis WB800N fgr secretional over-expression of 
recombinant protein, we used secretional reporter protein, a-amylase encoded by amyQ from Bacillus 
amyloliquefasciens. Plasmid pHT43-om>'Q was constructed from pHTOl and used to investigate the secretional 
expression of a-amylase in both B. subtilis 1012 and B subnlis WB800N The results showed that a-amylase 
could be produced efficiently in both strains, in which the amount of the reporter from WB800N was higher 
than that from 1012. This resuh suggests that plasmid pHTOl can be used with B subtilis WB800N for 
secreUonal expression of recombinant protein. 
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