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SU DUNG VECTOR pHTO01 PE KHAO SAT SU BIEU HIEN TIET PROTEIN CHi TH]
a-AMYLASE TRONG BACILLUS SUBTILIS WB80ON
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TOM TAT

Su xuat hén plasmid cam img thirong mar dau uén, pHTOI bén vé mat ciu tric ¢4 thiic diy khuynh huong
nghién ciru cam éng bicu hién vugt mic protemm tai 1 hop cho Bacillus subnlis (B. subnlis) Cdc nghién clru ¢6
hién guan dén plasmid nay déu dirge thuc hién tén cac chang B. subnlis cb ngubn géc tr 168, nhu 8 subrifis
1012, nhung chua duge thue hién trong ching B. subnlis WB8OON — ching bi d6t bién bat hoat § protease

ngogi bao. Dé thim do kha nang sir dung plasmldeTOI voi B subnhs WBBOON trong bicu hién protein nét
vugt mée, ching tér su dung chi th) a-amylase tiet duoc mi hoa bor amyQ cua Bacillus amylohquefusciens.
Plasmid pHT43-amy(? dugc 120 ra va sit dung dé khio st bidu hién tict a-amylase trong hai chung B. subtiis

1012 va B subniis WB80ON Két qua cho thay kha nang biéu hién a-amylase uét hiéu qua tro

a hai chung

B subulis, 1rong do lugng protein tao ra 0 WBSOON co phin cao hon 1012. Di¢u nay cho thay uém nang su
dung plasmid pHTOI vén B. subuilis WBSOON cho muc dich biéu hién protein 11 16 hap uét

Tir khoa: amyQ. Bacillus subtilis, plasmnd pHT. pHTOL. promoter Pgrac, WBS0ON

MO DAU

Chién luoe san xufit protein i t6 hop tir cic
chong vi sinh vat dang dugc phat trién manh va da
dat dvoc nhang thanh tuu dang ké trong nhicu nam
qua. C6 the ndi. Escherichia LDII (E. coli) duoc st
dung nhu mét nha mdy san xudt protein 1116 hop (&
rit sgm va kha phd bién cho dén ngay nay (Peti,
Page. 2007). Nhung bén canh nhirng wu diém nhue
théng tn di truyén duoc hiéu 5o, thao tic don gian.
¢4 san nhiéu loai vector ciing, nhu cdc ching dét bién
6 lo1 thi £ coli lai bic 16 mot 6 bat Igi do tich \ay
dje 16, gay bénh & ngudi va khdng c6 khd nang et
protemn hiéu qua (Petsch. Anspach, 2000). Vj vay cac
chimg vi sinh vat an toan hon dang dugc chi irong
phit (nén, tiéu biéu 13 Bacillus subiilis (B. subiilis).
mét sinh vl mé hinh cua vi khuan Gram duong Vi
khuim nay co nhiéu uu diém nhu: (i) chiing vi sinh
vil an toan ding trong thyc phiam, duoc té chic
FDA (Food and Drug Administration) cua My danh
gid 13 thuge nhom vi sinh vt an toan: (i) co kha
nang lén men o mat dé cao: (i) co kha nang tiét
hi¢u qua protcin ra npod té bao, dé dang cho viée
unh  ché protein muc tiécu (Harwood. 1992:
Schallmey ¢1 al.. 2004; Sct 2007). Hién nay.
so lugng cac chung B. subnlis duge \ing d\_{ng trong
nghién ciru va san xual ngay cang ting. Bing cach
140 ra nhimg djt bicn ¢6 Jon. cc nha khoa hoc d 120
ra nhidu ching B. subtilis m&i phi hop v6i nhu cau
s dung Ticu biédu trong 6 do la cac ching mang

At bién trén cac protease ngoar bao nhu B. subtilis
WBB00 (Wu er al., 2002) Nhung vi WBR00 mang
gence khing chloramphenicol (Cm). khong twrang
thich v dong plasmd pHT. nén WBSOON (Npuyen
et al.. 2011) di duoc tao ra dé khic phuc nhuoc
diém nay.

Promoter dau tién duoc st dung d& kiém sodt su
biéu hién rén B. subrilis )a Pspac. cam ung bang
Isopropy!  [3-D-I-thiogalactopyranoside  (IPTG)
(Yansura, Henner, 1984) Thiép sau d6 la mot loat cic
hé théng s dung cac chat cam (mg nhu tetracycline
{Geissendorfer. Hillen, 1990), xylose (Kim e al .
1996). citrate (Yamamota et al.. 2000), subtilin
(Bongers et al.. 2005). glycine (Phan. Schumann,
2007) va hé lhéng khic dya trén T7 RNA
polymerase (Chen er al., 2010) Gan diy. ching o
tao ra promoter cam ing mar cho B, subtihs duoc
dit @én la Pgrac (Phan et al., 2000). dung hop tu
promoter manh groESL ¢6 on goc W B, subnlis
i lae operator (lacO) uir £ colr. su dung chat cam
{mg 1a IPTG. cho kha nang bicu hién protein muc
uéu 1én dén 16% protemn tong 50, gap SO lin so vou
Pspac (Phan ¢ al . 2012). H¢ thong plasnud dau tien
dua rén promoter nay la pHTOI (Nguyen ef af.
2007), mdt trong phimg plasid duoe

phdr b

Mobitee. Tuy nhién, cae thang tun ¢ kha nang su
dung cac plasmid pay cé nguon goc W promoter
Peruc nay véi cac chung vi khudn khic nhau van con
rat han ché

Ak
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Trong nghién ciru nay, nhim muc dich khao st
kha ning st dung plasmid pHTO1 dé biéu hién
protein tiét trong ching chi méi B, subrilis
WBS8O0ON, ching ti st dung gene chi thi amyQ ma
héa enzyme a-amylase t& B. amyloliquefasciens
(Palva, 1982). Bay la mdt chi thi duge sir dyng kha
phd bién trong céc nghién ci vé hé théng tiet do
mirc d¢ b(eu hién d& dang nhan biét thang qua hoat
tinh phan ¢t chu tric amylose trong tinh bot, lam
mit mau thude thir I/KI (Nicholson, Chambliss,
1985) Gene amyQ dugc chén vao ving Muli
Cloning Site (MCS) cua pHTO! tao thanh pHT43-
amyQ. Su kiém soat biéu hién nét a-amylase coa
plasmid pHT43-amyQ trong B. subtilis 1012 va B.
subtilis WBBOON khao sat.

VAT LIEU VA PHUGONG PHAP

Chiing vi sinh vat, plasmid va méi trudmg nusi ciy

Chung E. coli OmniMAX (Invitrogen) dugc sir
dung trong cdc budc dong hda. Hai ching B subtilis
duge sir dung dé biéu hién proten myc tiéu bing
chit cam ing la IPTG (1) ching B. subtilis 1012
(Saito er al., 1979) biéu hién protease ngoa bao: (ii)
ching B. subulis WB80ON (Nguyen er al.. 2011)
mang gene khang neomycine thay vi Cm va mang
dét bicn bét hoat tdm protease ngoai bao tur ching
WBS00 (Wu er al., 2002) Uu diém cia chung
WBSOON 14 it bicu hién protease ngoa bao, thudn lgi
cho viée biéu Tuén cac protein dich dang tiét do su
tich tu tang dan va gidm sy thiy phan protein dich
boi cic protease ngoar bao. Plasmid pHTO! chira
promoter Pgrac va genc laci duge su dung lam
khung suém dé thiét ké plasmid pHT43- -amyQ. Mau
ching am duge thye hmn vé plasmld pHT43
(Nguyen ¢t al , 2011) ¢6 céu tric glong vér pHTO1
nhung ¢é thém trinh nr tin hleu niét cua w-amylase,
SamyQ. Té bio dugc nubi chy lic wén mé) truomg
Luria broth (LB) ¢ 37°C, khing sinh duoc thém vao
voi néng dé tuong img (ampicillw 100 pg/mi dd1 voi
E. colt va Cm 10 pg/ml dbi vén B. subiilis) Té bao
dugc tri trén mér truong thach chira 2% tinh bét
khéng tan dé quan sat hoat tinh - amylase.

Thiét ké plasmid

Boan genc amy( (bao gdm ca trioh ty tiét cia
a-amylase) duge thu nhin wr plasmid pKTH10
(Palva, 1982) bing phan ung PCR, sir dung cip méi

ON29, 5
GGCCATGGATCCATGATTCAAAAACGAAAG
CGGACAG-3" va ON42, 5

GGCCATGACGTCTTTCTGAACATAAATGGAG
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ACGGAC-3". Poan gene sau khi khué‘ct} dai c6 kich
thude 1545 bp dugc cht véi 2 enzyme cit BamHI vi
Aatll, sau d6 nbi véi pHTO1 cilng dugc xur ly véi 2
enzyme cit trén. Vector tii t& hop méi tao thanh
dugc dit tén la pHT43-amyQ. San phim ndi duge
bién nap vao chung E. coli OmniMAX, sang loc vi
kiém tra doan chén bang giar trinh tr trwde khi bién
nap vao hai ching B. subtilis 1012 va B. subilis
WBBOON.

Khao sit hoat tinh a-amylase trén dia thach

Sau khi sang loc va kiém tra, khudn lac don cia
har chung B. subtilis 1012 va B. subtilis WB80ON
chira plasmid pHT43-amyQ duoc nudi cdy tén dia
LB chira 10 pg/ml Cm khong b6 sung (0 mM IPTG)
hoic ¢6 bb sung IPTG tir 0,001, 0,01 va 0,1 mM. 2%
tinh bét khong tan. U trong 16 gi & 37°C. Sir dung
dung dich 1/KI dé xdc dinh vong phan giai tinh bot
do ylase (Nichol Chambhss, 1985). Chimg
dm 13 pHT43 cim img véi 0,1 mM IPTG. Thi
nghiém duoc Iip lar 3 lin trén 3 khudn lac khic
nhau.

Cim img bidu hi¢n a-amylase trén méi trudmg long

Hai chung B subnlis 1012 va B. subiilis
WBBO0ON duge nudi cdy trong mér trugmg LB vai
khang sinh Cm 10 ugml & 37°C va toc db lic 250
vong/phat. Pén khi 1€ bao vao gma pha log, ODgy
dat 0,8 tién hanh cam ing ¢ 4 nong d¢ IPTG (0.
0.001, 0,01 va 0,1 mM) Mau duge thu &0, 2,4 vi 6
h sau khi cam (mg. Thyc hién ruong v vér mau
chimg 4m 13 hai ching B. subtilis 1012 va B. subtilis
WBB8OON chira plasmid pHT43, cam ung va thu mau
am ¢ 6 h. Thi nghiém duoc lip lai 3 lan trén 3 khuén
lac khac nhau.

Kiém tra sy biéu hién bing SDS-PAGE

Mau sau khi thu & cae thoi diém s duoe tach 1
bao ra khér méi truomg nudi cay bang ly am (13000
vong/phit & 4°C trong 10 phuit). Protein c6 trong dich
nudi cdy duge thu nhin bing phuong phap nia TCA
(40%), vai ti 1& TCA va dich nudi céy 12 1:3, u trong
da 10 phat. Sau dé ly tim (13000 vong/phit & 4°C
trong 10 pht) thu tia va nra tia 2 lan voi aceton lanh.
Phoi khd & nhiét d6 phong, bd sung miée, sample
buffer va bién tinh bang nhiét (95°C. S phat) Tién
hanh dién di SDS-PAGE trén gel polyacrylamide 12%
va tinh ti 1¢ a-amylase trén 10ng so protein hiét bing

phin  mém  AlphaEaseFC  (Alpha Innotech)
(http://ge hnologiesinc ¢ Ipha/alpha_case
fc hum).
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KET QUA VA THAO LUAN
Thiét ké vector pHT43-amyQ

Gene amyQ duge thu nhan bing phan u'ng PCR
voi cdp moi dic hi¢u mang trinh tu nhan bict cua
enzyme cit gioi han BamHI va Aarll. San phim PCR
(1545 bp) va plasmud pHTO} duge xi ly voi hai
enzyme BamH1 va Aaill, sau do tién hanh phan img
néi voi enzyme T4 ligase. San phim nm duge bién
nap vao E. coli OmniMAX, sau d6 tién hanh sang
loc va giai trinh ty nhdm xac dinh plasmid pHT43-
amyQ Plasmid tai 10 hop sau ki tach chiét ar ching
E. coli OmniMAX/pHT43-amyQ & duge bién nap
vao B. subtilis 1012 va B. subnlis WB8OON. Trii
\rén méi trugmg LB-Cm nhim sang loc nhimg 1é bao
mang plasmid muc tiéu. Cac khuan lac dac trung B
subtilis 1012/ pHT43-amyQ va B. subrilis WB80ON/
pHT43-amyQ sé duge su dung cho cdc thi nghiém
khao sat & phan sau.

Khao st hoat tinh a-amylase

Khudn lac dom B. subtilis 1012 va B. subrilis
WBS0ON mang plasmud pHT43 hodc pHT43-amyQ
duge cham sang dia LB bb sung Cm. 2% tinh bot
khong tan, khéng chira chat cam img (Hinh | B) hoac

pHT43

€6 chia chat cam img véi nong do IPTG 1a 0,001,
0,01 va 0.) mM, 4 16 gi& o 37°C. Vang phan giai
tinh b4t hinh thanh do a- amylase duge tiét ra moi
tuémg xung quanh phan cil cau tric amylose trong
tinh bot, ving méi trugng thiéu tinh bot khéng the
bit mau vai dung dich [/KI. vong phin gidi cang
ong khi a-amylase duge tiét cang nhidu. Két qua
cho thay hai chung B. subnlis mang plasmid pHT43-
amyQ cho dudng kinh vong phan giai tinh bot lim
hon nhiéu (Hinh 1B: 0 mM IPTG va Hinh 1C: 0.1
mM IPTG) so vai ching am. B. subrilis mang
plasmid pHT43 (Hinh IA). Dicu nay ching (o gene
amy(Q twén pHT43-amyQ duoc biéu hién vug mie
dudn su diéu hoa cia promoter manh Pgrac. O cic
néng dé [PTG 0.00) mM va 0.0} mM cho vong
phan gidi Ion hon trugng hop 0 mM (PTG va nhéd
hon truémy hop 0.1 mM IPTG. niumg khong déng ké
(k¢t qua khong thé hién). So sanh giita hai chung B.
subtilis, vong phan giai tinh bot xung quanh khuan
lac B. subtilts WBSOON (Hinh 1. Dudi) hai cao hon
50 voi vong phan giai coa B subnlis 1012 (Hinh 1,
Trén). Nhu vay, viée loa bo protease ngoai bao o B
subtilis WBROON cho phép a-amylase tict ra moi
Irudmg co phan hai cao ham so véi ng B subnlis

1012.

pHT43-amyQ

PTG 01mM

1012

WB80ON

A

0,1 mMm

- le
B

Hinh 1. Khdo 541 sy biéu hign cUa a-amylase (rén dia thach B subliis 1012 va B sublits WBB0ON chus pla

pHT43.

amyQ khéng cam ng (B) hodc cb cam ung vén IPTG & nong dg 0.1 mM (C) Mau chrng 8m pHTA43 dugc cam ung von 0.1

MM IPTG (A) Butbng ke mau trang 14 ban kinh véng phan giar

Cim img bicu hién va SDS-PAGE

D¢ danh gia mire dg bicu hién va tiét a-amylase
lruge va sau kbt cam img. chung 16 1ién hanh nuot

cdy cua hai chung B subnlis 1012 sa B subnilis
WBEOON chita slasmid pl1T43 hoae pli T3

trong mér truong LB-Cm. cam ung san 0001 0.01
va 0.1 mM IPTG vi thu miu sau 0, 2, 4,6 o cam
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ung. Dich nudi chy chita g-amylase duge thu ohin
va xi ly nhu 43 néu & phan Vit liéu — Phuong phip.
Quan sét két qua & mau cam img v6i nong db
PTG thép (0,001 va 0,01 mM) (Hinh 2), mic dé
b|eu hién protein muc tiéu rit thap, rwong duong vét
miu khéng cam (mg (Hinh 2; 0 h). Tuy nhién, khi
ting nong ¢d JPTG lén 0, mM thi muc 4§ biéu hign

Phan Thy Phugng Trang er al.

lai ting dang k& 1én dén 30% protein tong sb
(AlphaEaseFC). Trong khi cac méau trudc cam img
(Hinh 2; 0 h) khéng nhan thay sy hién dié: cua vach
protein muc tiéu. Nhu vdy su chénh léch ve rmuc do
biéu hién gira trude va san cam img la rit cao, hay
n6t cach khéc, kha ning kiém sodt biéu hién cta
promoter Pgrac 1a rét chat cha.

A B subbiis 1012 / pHT43-amyQ
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Hinh 2. K&t qua dién di SDS-PAGE M, thang protein PageRuler™ Unstained (Fanﬂenlas) Chiing B. subtilis 1012 (A) v4 8.
subuis WBBOON (B) mang plasmid pHT43-amy(Q c4m Gng bing IPTG vi ndng do 0 mM (0), 0.001 mM (0,001), 0.01 mkt
(0.01), 0,1 MM (0.1) kit ODges dat 0,8, Thu mau & cac thén @idm 0 gi&r (0 h), 2 @i (2 h). 4 @it (4 h), 6 gitr (6 h) dbr von

pHT43-amyQ, méu chérng am thu & 6 gty (pHT43)

So sanh sy biéu mén protein ngoar bio & hai
chung B. subtilis. ta thiy, chang B subulis WB80ON
(Hinh 2B) cho vach protein muc tiéu dém hon so voi
chung 8. subtilis 1012 (Hinh 2A), 16 nhit & mu 6
216 sau cam img. Chung 19, lugng a-amylase tao ra
ur B subnlis WB80ON nhicu han so vér B. subrilis
1012 Két qua nay hoan ton phi hop véi hoat tinh
a-amylase biéu hién trén dia thong qua vong phin
giai trén dia tinh bor (Hinh ). Tuy nhién, khi so sénh
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ty 1€ a-amylase trén wng s6 protem tiét thi B. subnlis
1012 lai cho ké qua 3t hon vé 30%
(AlphaEaseFC); trong khi, & B. subrilis WB80ON thi
ty & nay chi dat khoang 25% (AIphaEaseFC) mic du
lugng protein muc tiéu biéu hién nhidu hon B.
subnlts 1012, Nhu vay vige loai bo tam protease
ngoal bao & B. subrilis WBS0ON giip han ché phén
cit protein muc tiéu, nhung ciing lam tich w nhiev
protein tiét khac trong moi trudmg
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THAO LUAN

Nhing nghién ciru dau tién vé viéc biéu hién
protein a-amylase trong B. subrilis dugce thue hién
bor Palva vao nam 1982 Gene amyQ tr B.
amyloliquefasciens duge phan ldp va chen vao
plasmid pUB110 (Keggins er al., 1978), két qua hinh
thanh plasmid pKTHI0 cho kha nang bicu hién a-
amylase tang gap 2500 lan so véi ching B. sublilis
Marburg va gap S lan so vé1 B, amyloliquefasciens
(Palva, 1982) Pay la mét plasmid sao chép cudn
won c6 ticm nang khong on dinh vé chu tric
(Schumann. 2007), v6i sb luong ban sao la 50
p]mmd/le bio va wr cam {ng. Mot sb nghién ciru
gan diy cua ching tdi cho thay, viéc 4p dung
promoter Pgrac vao cac plasmid biéu hién uét a-
amylase cho két qua tuong duong véi pKTHI0
(Phan er al.. 2006). Tuy nhién, so vé1 pKTHI0 co
gde ur pUBIIO thi pHTO! co nhing wu diem vugt
o 1) co ché sao chép theta, gidp on dinh vé mat
cdu tric trong & bao, (n) sb luong ban sa0 4 - 6
plasmld./le bao, han ché biu én nén va (iri) dic
diém cam (g bang IPTG cho phép kiém sodt tét
viée biéu hign protein myuc tiéu. Vér wu diém nay.
Pgroc dd cho thay liém nang (mg dung fuéu qua
wrong vice dicu hoa byéu hign protem tai 16 hgp, nhat
1a nhing prolcin gay doc cho & bio va giup biéu

hién protem muc tiéu & nhimg thér  diem
mong muon
Viée st dung ching dot bién B. subiilis

WBROON cho phép protein muc tiéu biéu hign nhicu
hon trong mai truémg nudi cdy do it bi anh huéng
ban protease ngoa bao, cho thiy hiéu qua su dung
ctia chiing dét bién nay. Tuy nhién, viéc giam nét
cic prolem khac (ngoai protein muc tiéu) ra moi
tuong ¢o y nghia rat quan trong khi unh sach sau
bicu hign, Do do. mdt han ché caa B. subrilis
WBS0ON 14 cho phép tich tu nlnéu protein ngoai bio
khic. dicu nny lam giam phan (ram protein mye (iéu
trén tng protein hét. Mac du vay, véi kha ndng
bidu hign (iét 16t Ién dén 25% tong protein ngoar bao
hi B. subniliy WBSOON s& 1a mot ching chu tiém
ning Irong viéc bisu én protein muc tiéu duai dang
nét, dic bi¢t li nhiing protein d& by phin cit bai
prolcase ngoai bao. Trong khy d6, cac chung bicu
hién protcase ngoai bao nhu 8. subtlis 1012 Jar thich
hgp cho viée bicu hign cic protein tar té hop tuong
doi bén voi cAc prolease nay

KET LUAN

T két qua khao st hoat tinh a-amylase trén dia

thach va sy bieu hign trong moi truong lang thé hién
trén SDS-PAGE, ¢6 thé két Juin nhu sau Plasmid
pHTO! chira promoter Pgrac la mot hé vector biéu
hign manh cho B. subnliis gip diéu hoa biéu hién
gene muc tiéu mot cach hiéu qua lén dén hon 25%
tong protein uét. Plasmid pHTO1 c6 thé sir dung
cung vér chang B. subuilis WBS0ON trong viée biéu
hién uét protein muc tiéu, dac bié¢t phu hop cho
nhimg protein dé bj thuy phan bai protease ngoai bao
clia B. subtilis.

Ldi cam om: Nghién ciru nay dicoc 1ae irgr bai Quy
phdt nén khoa hoc va cong nghi quoc ga
(NAFOSTED) trong dé tii ma s6 106 16-2011.80.
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STUDY ON SECRETIONAL EXPRESSION OF a-AMYLASE REPORTER IN BACILLUS

SUBTILIS WB80ON USING VECTOR pHTO01

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

University of Science. Viemam National Universiry Ho Chi Minh Ciry

SUMMARY

The appearance of the first comenicial plasmid pHTO p

ducrbl of

the study for

recombinant protein in Bacilius subtihis (B. subtilis). Most of researches published relating to this plasmnd used
B. subnhis 168 derivatves. such as 1012 strain, but not with WB80ON — eight-fold protease-deficient stra. To
explore the possibility 10 use plasmid pHTOl with B. subrilis WB80ON for secretional over-expression of
recombinant protemn. we used secretional reporter proten, s-amylase encoded by amyQ from Bacillus
amyloliguefasciens. Plasmid pHT43-amyQ was constructed from pHTOI and used to snvestigate the secretonal
expression of g-amylase n both B. subrihs 1012 and B subnlhis WB80ON The results showed that a-amylase
could be produced efficiently 1n both strains, i which the amount of the reporier from WB80ON was higher
than that from 1012. This result suggests that plasmid pHTO) can be used with B subnlis WBBOON for

expression of T

protein.

Keywords: amyQ. Bacillus subnlis. plasmid pHT, pHTO!, promoter Pgrac, WBS00N
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