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TOM T A T 

Nam trong djiih hudng phat trien he thong bieu hien tren Bacillus subiilis (B. subtilis), bdng loat cac 
promoter manh da dupc t?io thanh dua tren nhung cai rien vung -35, viing -10, viing -15, viing trinh t\r gidu AT 
tmdc vimg -35 (UP element), trinh Ur khdi ddu phign ma, nhan to giiip lam bin mRNA, viing SD (Shine-
Dalgamo) tir promoter Pgrac, cho hieu qud bieu hien cao khi sii dung chat cam iing Id Isopropyl p-D-1-
thiogalactopyranoside (IPTG). Trong dd, PgraclOO Id mpt promoter kha m^nh cho phep bieu hi?n p-
galacosidase (BgaB) ISn dSn 30% protein tong. Promoter nay dupc thay doi tren vimg UP elelement, vung bao 
ton -35 va viing -15 so vdi promoter Pgrac H? thong PgraclOO bao gom cac vector pHT253 (PgraclQQ-SxHis-
MCS) chiia His-tag d ddu N yd pHT254 (PgraclOO-MCS-SxHis) chira His-tag d d k C. Tuy nhien, dnh hudng 
vi|c dung hop His-tag vao dau C hoac N cua protein muc tieu cbira dugc khao sat Trong nghien ciiu nay, 
chimg toi sir dyng BgaB nhu mot protein chi thi nham kbao sdt dnh hudng ciia dudi tinh che His-tag len su bieu 
hien ciia BgaB khi dung hpp vdo dau N ho|c C trong B. subtilis. Plasmid pHTI 178 mang chi thi dupc dung 
hpp vdi His-tag d ddu N dupc t?o ra. Ba plasmid pHTlOO (BgaB), pHTl 178 (His-BgaB) va pHTI 179 (BgaB-
His) duoc bien ngp vdo cac chiing B. subtilis 1012 va miic do bieu hieo ciia BgaB dupc xdc dmh bang each do 
boat tinh vd SDS-PAGE, Ket qua cho thay vi^c dung bop duoi His-tag vdo dau N cua protein BgaB da lam 
giam dang ke su bieu hien ciia protein nay a B. subtilis. Nghien cim nay co y nghia trong viec giiip djnh hudng 
cho ngudi sii dyng lya ehpn vector phii hpp cbo viec bieu Men va tinh che protem tdi to hop trong B. subtilis 
ph^c vy trong nghien cim va san xuat 

Tir khoa: Bacillus subtilis, p-galactosidase, His-tag, Pgracl 00, pHT253, pHT254 

Tat cd cdc vector pHT cho d6n nay deu sir dung 
cac promoter cd ngudn gdc hi promoter Pgrac (Phan 

Bacillus subtilis (B. subtilis) la mdt frong nhiing et al, 2006) nhung mang cdc biln ddi vl trinh tu 
chiing vi sinh vat dupc lg;a ehpn hang ddu frong nhdm tang hieu qud dilu hda bilu hien gen muc tieu. 
ngdnh cdng nghe san xuat protein tdi td hpp diing Trong do, PgraclOO Id mot promoter manh dupc sii 
trong lam sdng nhu interferon, msulin, khdng nguyen dung trong vector pHTIOO, dupc phan phli fren thi 
va cac dpc t l , hay cac enzyme trong cdng nghiep tnrdng thi gidi tir nam 2012 bdi cong ty Sinh hpc 
nhu protease, lipase, amylase,...(Ho, Lim, 2003). phan tii Mobitec, cho phep bilu hien p-galacosidase 
Thuan Ipi ciia B subtilis so vdi nhung chiing chu (BgaB) len din 30% protein tdng sd (Phan et al, 
khde dupc thi hi?n thdng qua dac tinh an toan dung 2012). Dp mgnh ciia PgraclOO dupc cai thien didng 
trong thyc phdm, cd khd ndng len men d mat dp cao, qua ba ylu td: (i) vung UP element giau AT cd ngudn 
khd nang tiet protein myc tieu khdng chi thuan Ipi g |c tu viing upsfream cua groESL operon, (ii) viing -
cho vi?c thu nhdn vd tinh sgch protein tdi td hpp ma 35 mang trinh tu bdo tdn TTGACA vd (iii) vung -15 
cdn cdn frd su tao thanh cdc the vui; mpt lupng Ion hay cdn gpi Id vung -10 md rpng mang trinh tu ATG 
thdng tin lien quan din phien ma, dich ma, gdp cupn (Aiyar et al, 1998) Vdi nhirng cai tiln so vdi Pgrac, 
da dupc ldm rd vd khdng cd sy sai lech (bias) dang PgraclOO da chiing minh nhirng ylu td fren la cdn 
ke frong vi?c su dyng codon (Wong, 1995). Hon thilt cho mpt promoter manh frong B. subtilis, bdng 
nua, he thdng vector phii hpp (pHT) dupc phdt triln chung Id ho^t ddng phiSn ma tang gap 40 ldn (Phan et 
m ^ frong vai nam gdn ddy da md ra nhirng tilm al. 2012) so vdi Pgrac va cho nhiing kit qua khd 
ndng ung dung to idn cho B. subtilis. quan v l sdn lupng sdn xuit protein tai td hpp. 
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De tao thudn Ipi cho qua trinh tinh sach protein 
muc tieu thi viec dung hpp protein dd vdi mot dudi 
tinh che phii hpp dang la cdch tiep can phii hpp. 
Khong ndm ngoai cdch tiep can tren, he thdng vector 
pHT da dupc phat trien vdi xu hudng tich hpp cac 
dudi tinh che hieu qua. Vdn Id mdt dudi tinh che phd 
biln, His-tag dupc ehpn do mang nhiing thudn Ipi: 
(i) kich thudc nhd, han che tinh mien dkh, khdng 
cdn dupc loai bd; (ii) cd the dupc tinh che dudi dieu 
kien bien tinh; (iii) quy trinh sir dung dl dang 
(Hochuli el al. 1988), Hai frong sd cac vector su 
dung PgraclOO la pHT253 (PgroclOO-Sxffis-MCS) 
vd pHT254 (PgraclOO-MCS-foffis) dupc phan phdi 
fren thi trudng thi gidi, cung da dupc thiet ke de 
chiia 8xHis-tag d ddu N vd ddu C cua protein muc 
tieu, giup tdng them phdn tiSo Ipi cho ngudi sii dyng 
khi cdn tinh s^ch protein muc tieu. 

Tuy nhien, vipc lya ehpn dung hpp 8xHis-tag 
vdo ddu N ho|c C cua protein myc tieu can phdi 
dupc khdo sdt vi cd the se dnh hudng den sy bieu 
hien cua protein ndy (Ledent, 1997). Trong nghien 
Cliu ndy, chimg tdi sir dung BgaB nhu mdt protem 
chi thi nham khdo sat anh hudng cua dudi tinh che 
8xHis-tag len su bieu hien ciia BgaB khi dung hpp 
vao ddu N hoac C frong B. subtilis. Day la mot thong 
tin rdt quan frpng de ngudi sir dyng cd nhiing dinh 
hudng lua ehpn vector thich hpp cho muc tieu 
nghien ciiu, Anh hudng ciia dudi tinh chi His-tag len 
su bieu hifn protein muc tieu se duoc danh gia dya 
vao kit qua phdn tich SDS-PAGE vd hoat tinh BgaB 
trong moi trudng ran va Idng fren B. subtilis 

VAT LIEU VA PHU'ONG PHAP 

Chiing vi sinh v | t , vector vd moi trfftrng nuoi cay 

E. coll OmniMAX (Invifrogen, My) dupc sii 
dung d budc ddng hoa vd B. subtilis 1012 dupc dung 
de danh gid dnh hudng ciia 8xHis-tag len su bilu 
hien cua BgaB frong thi nghiem ndy. Vector dupc su 
dung Id pHT253, vdi His-tag dung hpp vdo vung 
MCS d ddu N. Gen bgaB ma hda enzyme p-
galactosidase hi Bacillus stearothermophillus duoc 
chen vao viin^ MCS ciia vector pHT253 nhu mpt 
gen chi thi. Kit qua t?o vector pHTl 178 mang gen 
8xHis-bgaB dupc dieu hda bieu hien bdi promoter 
PgraclOO. Thi nghiem dupc thuc hien vdi ddi chiing 
Id vector pHTlOO cd cau tnic tuong tu nhu vector 
pHTI178 nhung khdng mang trinh ty 8xHis. Ngodi 
ra, vector pHT1179 cd_ ciu tnic ftrong fri nhu 
pHT1178, duoc tao ra bang each dua gen ma hda 
bgaB dung hpp vdi His-tag vao vung MCS cua 
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pHT254, frong dd His-tag dupc dung hpp d dau C 
(dupc tao ra frong mpt cdng bo khde). Te bao B. 
subtilis dupc nuoi cay lac tren mdi trudng Luri^ 
broth (LB) d 37''C, vdi khdng sinh chloramphenicol 
10 pg/ml. 

T90 vector pHTI178 

Do^n gen bgaB cd kich thudc 2034 bp dupc thu 
nhan tfr phdn iing PCR, sir dyng cdp mdi ON94I (5'-
AAAGGAGGAAGGATCCATGAATGTGTTATC-
3') va ON224 (5'-
CCGGATGACGTCGAATTCTAAACCTTCCCGG 
CTTCATCATG -3') vd vector pNDH33-6gflfi (Phan 
et at., 2006) ldm khudn. Dogn gen sau khi thu dupc 
va vector gdc pHT253 dupc cat vdi 2 enzyme ek 
BamHI vd AatW, sau dd ndi bang enzyme T4 ligase 
de t^o vector tai td hpp pHT1178. Sdn pham noi 
dupc bien nap vdo chiing E. coli OmniMAX, sang 
lpc va kiem fra doan chen bing giai trinh ty vdi cdc 
mdi ON3I4 (5'-
TGTTTCAACCATTTGTTCCAGGT-3'), ON954 
(5 ' -GCCTTACAAAATCGAC AGC AATATTACG-
3') va ON1249 (5'-
CGTTTCCACCGGAATTAGCTTG-3') trudc khi 
biSn nap vdo chiingfi subtilis 1012, 

Khdo sdt boat tinh p-galactosidase (BgaB) tren 
mdi t rudng ran 

Cdc khudn lac don B. subtilis chira vector 
pHTOl (Nguyen et al, 2007), pHTlOO (Phan et al. 
2012), pHT1178, pHTI179 duoc khdo sdt hoat tinh 
BgaB nhdm ddnh gid dnh hudng cua 8xHis-tag. Thi 
nghiem dupc tien hdnh fren dia LB chiia 2 pg/ml X-
gal vd 6 ndng dp IPTG (0, 0,001, 0,01, 0,1, 0,5 va 1 
mM) vdi 10 pg/ml chloramphenicol. U frong 16 gic 
d 37''C vd quan sat man xanh ciia khudn l̂ ic. BgaB 
cho ho^t tinh thiiy phan X-gal thdnh 5,5'-dibromo-
4,4'-dichloro-indigo, mdt chdt cd mau xanh duong. 
Nhu vay, dp dam ciia mau xanh tren khuin l^c phdn 
anh ho^t tinh ciia BgaB, qua do ddnh gid dupc dnh 
hudng ciia His-tag ldn bilu hien cflng nhu boat tinh 
cua BgaB. Hinh anh dupc ghi nhan bdng mdy chyp 
hinh ky thuat sd va dupc phan tich bdng phin mioi 
AlphaEaseFC (Alpha Inotech, Diic) d l tinh todn gray 
value (hay pixel value). Thyc hi?n tuong tu vdi 
chiing am la pHTOI. Thi nghiem dupc idp lai 3 13n, 
mdi lan fren 3 khuan lac khde nhau. 

Cam irng bilu hien BgaB 

Tiln hdnh nudi cdy B. subtilis 1012 chto cic 
vector pHTOI, pHTlOO, pHTl 178, pHTI 179 frongm6i 
ttudng LB vdi khang sinh chloramphemcol (10 pg/ml) 
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d 37°C va tdc dp lac 180 vdng/phiit. Cdm img bdng 
IPTG t^ thdi diem ODgoo dat 0,8 - I vdi cdc ndng dd 0, 
0,001, 0,01, 0,1, 0,5 va 1 mM. Thu mdu 0, 2, 4 gid sau 
cam ling sao cho ODeoo dat 1,2. Sau dd ly tam 9000 
vdng/phiit trong 3 phut de Ihu sinh khdi va giii mlu d -
20°C. Tien hdnh tuong tu va thu mau d thdi diem 4 gid 
sau cdm iing vdi chung am pHTOl. Thi nghiem dupc 
lap lai 3 lin fren 3 khuin lac khac nhau. Mdu sau khi 
thu se dupc dung de dien di SDS-PAGE va khao sat 
hoat tinh BgaB fren dia 96 gieng. 

Kilm tra su- bilu hi^n bdng SDS PAGE 

Hda tan smh khdi frong 100 pi dem ly giai (0,1 
M Na2HP04; 0,1 M NaH2P04; 1 mM MgCb), 5pl 
lysozyme 50 mg/ml, ii d 37''C frong 5 phiit, sau dd 
them 30(il d6m nap mdu 5X (0,135 M Tris/HCl, 30% 
glycerol, 3% SDS, 0,03% bromophenol blue, 0,15 M 
DTT). U d 95''C frong 5 phut, ly tam 10.000 
vdng/phiit frong 5 phiit vd thu dich ndi. Tien hanh 
dien di SDS-PAGE vd danh gid khd nang biSu hiSn 
protein myc tiSu thong qua dp dam cua vach BgaB 
fren protein tdng. 

Khao sat boat tinh p-galactosidase tren dia 96 gilng 

O nhipt dp 55°C, p-galactosidase cd khd nang 
phdn cat ONPG (o-nifrophenol-P-D-galactoside) tao 

ONP (o-nifrophenol) cd raau vdng vd dupc hap thu 
tai budc sdng 420 nm (Phan et al. 2010). Mdu t l bdo 
B. subtilis 1012 mang cac vector can khdo sat dupc 
do boat tinh p-galactosidase theo nhu quy trinh da 
dupc thilt lap (Mogk et al, 1996) vd do fren dia 96 
gieng voi may dpc dia (BioTek-Thermo, My). Ki t 
qua dupc xu ly va tinh todn bang phdn mem Excel 
(Microsoft, My), Thi nghiem dupc lap lai 3 lan fren 
3 khudn lac khac nhau. 

KET QUA 

Danh gid dnh hudng cua 8xHis-tag khi nudi cSy 
chung trSn moi t r u ^ g ran 

Trong thi nghiem nay chimg tdi tiln hdnh khao 
sat anh hudng ciia 8xHis-tag bang each quan sdt muc 
dp bieu hien cua BgaB fren mdi trudng ran. Khuan 
lac don B. subtilis 1012 mang vector pHTlOO, 
pHTlI78 va pHTI179 dupc cham len dia LB chira 
X-gal vdi 6 nong dp IPTG khac nhau, li 16 gid d 
37°C, Thuc hien thi nghiem ddng thdi vdi mau 
chiing am B. subtilis 1012 mang vector pHTOl. Dd 
dam cua mdu xanh fren khuan lac phan anh miic dp 
bieu hien BgaB. De thuan Ipi cho viec so sanh, d mdi 
dia, ling vdi moi vector, chiing tdi chon 1 te bdo vd 
xep gan nhau nhu frong hinh 1 A. 

B. subtilis ^0^2 

IPTG OmH 0,001 mW 0,01 mM 0,1 mM 0.5 m 

PHT.H ra sa • • 
[- m 

/ / / / 

Hinh 1 . Khao sat hogt tinh p-galactosidase tr&n dTa thach X-ga! (A) va phan tich 6Q dam bang AlphaEase (Alpha Inotech) tai 
n6ngd0O,1 mM IPTG (B)cfla B. subW/s 1012 mang vector pHTlOO, pHT1178, pHTt179, sit-dung chiing am la pHTOI. 

Ket qud hinh 1 cho thay, chiing am khdng xuat 
hien mau xanh fren khuan lac. Trong khi do, 
chiing mang vector pHTI178 vd pHTl I79 cho 
khuan lac mau xanh fren tat ca cdc ndng dp IPTG 
vdi dp dam tdng din theo chieu tang ciia chat cam 
ling, k i t qud nay cho thiy, pHTl 178 vd pHTl 179 
vdi dudi cung hpp His-tag d dau N vd dau C cua 

BgaB, theo thii tu, van cho khd nang bieu hien 
protem muc tieu; ngay cd d nhirng ndng dp IPTG 
thap (0, 0,001 vd 0,01 mM) Tuy nhiSn, khi so 
sanh vdi pHTlOO (khong mang dudi dung hpp 
His-tag), chiing tdi nhan thay miic do bieu hien 
ciia pHT1178 giam ro ret d tat cd cdc ndng dp, 
frong khi pHTl I79 van gift dupc khd nang bieu 
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hi?n tdt (Hinh IB). Cd ba vector pHTIOO, 
p H T i n S va pHT1179 diu su dyng cung mdt loai 
promoter Id PgraclOO, nhu vay, sy hi?n didn cua 
His-tag tai ddu N cua gen myc tieu trong pHTl 178 
cd khd nang da dnh hudng den miic do bigu hien 
ciia BgaB. D I kilm chung kit qua nay, chiing toi 
tiln hdnh cdc thi nghiem tiep theo. 

Danh gid anh hirdng cua 8xHis-tag trong mdi 
trudng Idng su dyng SDS-PAGE 

D I danh gia dp manh ciia cdc promoter frong 
viec bifiu hipn BgaB frong mdi frudng Idng, hai 
chiing B. subtilis 1012/pHT1178 va B. subtilis 
I012/pHTI179 dupc nudi cdy va cam ung cimg 1 
dilu kien nhu da md td d phin Vat lieu va Phuong 
phdp. Mau te bao dupc thu d cdc thdi diem 0, 2 va 4 
gid vd protein npi bao tdng sd dupc tien hanh phdn 
tich bing dipn di SDS-PAGE fren gel 
polyacrylamide 12%. Protein bat mau vdi thudc 
nhupm Coomassie Blue cho VEtch mdu xanh tren gel. 

Ket qud t^i hinh 2 cho thay, cd hai chiing B. 
subtilis mang vector can khdo sat deu cho Vitch 
protein myc tieu xudt hien d cac thdi diSm 2 vd 4 
gid sau khi cdm iing bdng IPTG va bieu hi?n viA 
hdm lupng ldn khi t l bdo dupc cam iing a ndng dO 
0,1, 0,5 hole 1 mM IPTG. trong khi chiing am (-) 
Id pHTOl hodn todn khdng xudt hien vach tuong, 
ung tren gel. Kich thudc protein dupc bieu hijn 
tot phli hpp vdi kich thudc ly thuyet cua protein 
muc tieu (-78 kDa). So sanh giiia hai vector 
pHT1178 vd pHTI179 vdi pHTIOO, chiing toi 
nhdn thdy miic dp bieu hien eiia BgaB dupc dung 
hpp 8xHis-tag d dau N (pHT1178) gidm hon so 
voi BgaB dung hpp vdi 8xHis-tag d dau C 
(pHT1179) va khdng dung hpp dudi His 
(pHTlOO). Tuong ty kit qud khdo sdt fren dia 
thach Xgal, kit qua di?n di SDS-PAGE cho thiy 
vipc dung hpp dudi His-tag vao dau N dd anli 
hudng din sy bieu hi?n ciia BgaB. Thi nghi§m 
khao sdt hoat tinh BgaB se giup chung tdi c6 
nhirng nhan dinh chinh xac hon ve van de nay. 

8. subft/is 1012/pHTIOO fl.soM/re1012/pHT1178 

B sufitifis 1012/pHT1179 

m\mi 
Hinh 2. K^t qud di^n di SDS-PAGE ba chiing B subtilisl pHTIOO, B. subtitle pHT1178 vk B subtilis/ pHT1179. M, Thang 
protein, (-), S. subW/s/pHTOL M l u thu d 0, 2 ,4 gio sau l<hi cdm irng vdi IPTG & 6 ndng a$ khde nhau. 

Ddnh gid dnh hu-dng cua SxHis-tag trong moi 
tru'dng Idng thdng qua hoat tinh cua BgaB 

Thi nghi?m khdo sat hoiit tinh BgaB fr^n dia thach 
vd dien di SDS-PAGE chi danh gid hoat tinh va khd 
nang bieu h i ^ BgaB so bp thong qua cam quan vl mdu 
sac va dp dam ciia vach protem tren gel, khdo sdt boat 

tinhtren dia 96 gieng cho ket qua d Hgrig cac so li?u 
dupc do bang may dpc dia nen c6 dp tm cay cao hcniM. 
Dd dam ciia mdu vdng ty Ip thudn vdi lupi^ BtJ 
galactosidase do chiing mang vector cin khdo sdt b i l ^ ^ 
hien. So li?u dupc xu ly vd trinh bay dudi dang dl thj 
hinh3. 
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Ket qud hinh 3 cho thdy, ca ba vector deu cho 
boat tinh BgaB tang din theo ndng dp cdm ung, 
manh nhdt o 3 ndng dp 0,1, 0,5 hoac 1 mM IPTG khi 
bieuhipn ttong S. subtilis 1012, miic dp bieu hien tai 
thdi diem 2 vd 4 gid Id tuong duong nhau. Ho^t tinh 
cao nhdt dupc ghi nhdn ciia pHTII78 (~ 600 don 
don vi boat tinh) bang % so vdi pHTIOO vd 
pHTI 179 ( - 800 don vj ho^t tinh). Nhu vdy, His-tag 
dung hpp vdi protein BgaB tai dau N da anh hudng 

den su bieu hipn ciia protein nay. Ket qud cd dupc 
hodn todn phu hpp vdi nhung ket qua tii cdc thi 
nghiem trudc. Hien tupng gidm bieu hipn protein 
myc tidu frong trudng hpp nay cd lien quan den vj fri 
ciia His-tag so vdi protein tai td hpp. Cd khd nang 
dau N ciia BgaB cd vai trd quan frpng vipc bilu hien 
cung nhu quyet djnb hoat tinh, cho nen viec gan 
chen dudi His-tag vao dau N da anh hudng den boat 
dpng cua enzyme nay 

1 

0 

pHTKK (BgaB) 

—i "4-• Bi 

- -
• 
^•-^ff mm 

pHT1178 (8xHis-BgaB) 

- - * - # 
•t • • ^ j K 

• i l l I J -

pHT1179 (BgaB-SxHis) 

mi 
•OmM 

•0,001 m 

•0.5 mM 

• 1mM 

Hinh 3. K6t qud khao sdt hogt tinh BgaB ciia 6. subtilis 1012/ pHTI 00 (BgaB), S. subtilis 1012/ pHT1178 (BxHis-BgaB) vd B 
subtilis 1012/ pHT1179 (BgaB-8xHis). 

THAO LUAN 

Vi?c tinh che protein rat quan frpng vi tu protein 
tinh sach chung ta cd the xdc dinh dupc trinh tu 
amino acid, khao sdt cac chuc nang sinh hda, xdc 
dinh cau true thii c ip cung nhu cac don vi chuc nang 
ciia chiing. Cdc thdng tin nay rdt cd -</ nghTa ddi vdi 
cdc protein cd ho^it tinh y dupc, cac khang nguyen 
dupc sit dyng frong sdn xudt khdng the. Do do, viec 
lya ehpn mpt dudi tinh che phu hpp vd vi tri dung 
hpp hi?u qud dl i vdi gen myc tieu la rat quan frpng. 
Khdng ndm ngoai myc tiSu dd, trong nghien cuu 
ndy, gen bgaB dupc chdn vdo pHT253 va pHT254 
nhu mpt gen chi thi, ket qua tao ra hai dang dung 
hpp ciia SxHis-tag vdi BgaB d diu N (pHTl 178) vd 
dau C (pHTII79) nhdm xac dinh sy bieu hi?n ciia 
BgaB cd thdt sy bi dnh hudng bdi dudi dung hpp 
SxHis-tag hay khdng. 

Sy bilu hien ciia BgaB dung hpp vdi His-tag tai 
dau C trong pHTl l79 cho ket qua tuong duong so 
vdi BgaB khdng chiia His-tag frong pHTlOO va cao 
hon so vdi sy bieu hien BgaB khi cd His-tag dung 
hpp vdi dau N frong pHTI178; chung td vj tri cua 
His-tag so vdi protein myc tieu cd dnh hudng den sy 
bieu hi?n va hoat tinh ciia protein dd. Cy the ttong 
tnrdng hpp ndy Id viec His-tag gan vdo dau N da lam 
giam bieu hipn ciia BgaB. 

Tuy nhiSn, day khdng phai la thdng tm chung cho 
tit cd cac loai protein myc tieu. Hipn nay, cd rat nhieu 
he thdng vector bieu hipn fren the gidi dupc thiet ke sao 
cho gen his nam fruoc vung MCS, do dd, cac gen myc 
tieu su dung cac vector ndy deu cho bieu hi^n ciing vdi 
His-tag dung hpp d dau N cua protein myc tieu. Vector 
pHT253 nam ttong he thong vector pHT, dupc thuang 
m ^ hda vdo nam 2012, ciing la mpt trong so dd. Vi^c 
anh hudng bay khdng cua vi tri dudi tinh che den sy 
bieu hien protein myc tieu la phy thudc vao dac diem 
cua protein myc ti6u do Khi m^t protein cd cac trinh ty 
tin hieu hoac cd vung hoat tinh nam d dau N thi viec 
gin His-tag vao vi tri nay se ddn din tuong tdc giira 
polyhistidine vdi cac nhdm polypedde frong protein 
myc tieu. Ddc bipt la khi vimg boat ddng mang dien 
tich am thi nhung histidine mang dien tich duong ttnng 
His-tag nim gdn dd c6 khd nang Iam bat boat protem 
myc tieu. Khdng chi d dau N md ddu C cung cd the xdy 
ra nhinig trudng hpp tuong ty. Do dd, viec quyet djnh 
sii dung dudi tinh che His-tag d dau C hoac dau N la 
tuy thudc vao protein myc freu (Ledent, 1997). 

His-tag vdn duoc bilt din nhu mpt dudi tinh che 
vdi kich thudc nhd (6 - 10 histidine) vd khdng dnh 
hudng nhilu din protein dung hpp. Tuy nhien, frong 
mpt vai tnrdng hpp, His-tag vdn cd khd ndng tdc 
dpng den su bieu hien ciJng nhu ho^t tinh cua protein 
myc tieu. De cd nhiing thdng tin chinh xac, viec thir 
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nghiem hoat tinh protem myc tieu dung hpp vdi His-
tag frong ca 2 trudng hpp (dau N hoac dau C) vd so 
sdnh vdi khi khdng dung hpp la ri t can thilt. Mpt 
each gidi quylt vin d l ndy thilt ke mdt vi tri cat giiia 
His-tag va protein myc tieu de cd the loai bd dudi 
His-tag de ddng sau tinh chi nham franh nhung dnh 
hudng khdng mong mudn den protein myc tieu. 

KET LUAN 

Su dung hpp vdi His-tag da anh hudng den sy 
bilu hien ciia BgaB, dac biet Id khi His-tag dung hpp 
vdi diu N, hoat tmh BgaB giam con VA so vdi khi 
khdng dung hpp vd dung hpp d dau C. Day ciing la 
mdt thdng tin quan frpng frong chien lupc sir dyng 
dudi tinh chi His-tag dung hop vdi BgaB ndi rieng 
vd protein myc tieu ndi chung. 

Liri cam o'n: Nghien cuu ndy duoc tdi trp bdi Quy 
phdt trien khoa hpc vd cdng nghe quoc gia 
(NAFOSTED) trong de tdi mdsS 106.16-2011.80. 
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THE EFECTS OF HIS-TAG FUSION A T N- OR C-TERMINUS O N T H E EXPRESSION 
OF B-GALACTOSIDASE USING PGRACIOO P R O M O T E R IN BACILLUS SUBTILIS 

Phan Thi Phuong Trang-, Nguyen Due Hoang 

University of Science, Vietnam National University. Ho Chi Minh City 

SUMMARY 

By the aim of developing expression system for Bacillus .subtilis (B. subtilis), a series of sfrong promoters 
was constructed by the improvements of the -35 element, the -10 element, the -15 region, UP 
element, transcriptional start site, stabilizing element and Shine-Dalgamo (SD) sequence from Pgrac promoter, 
which have had high expression levels of recombinant proteins using Isopropyl p-D-1-thiogalactopyranoside 
(IPTG) as an inducer. Among them PgraclOO which is an outstanding promoter allows expressing BgaB up to 
30%. This promoier was modified at UP element, -35 consensus region and -15 region in companson with 
Pgrac promoier. PgraclOO system mcludes pHT253 plasmid (PgraclOO-8xHis-MCS) containing His-tag at N-
terminal and pHT254 plasmid (PgraclOO-MCS-SxHis) containing His-tag at C-teraiinal, However, the 
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influence of His-tag on expression of target protein has not been mvestigated. In this study, we use p-
galacosidase (BgaB) as a reporter protein to investigate the influence of His-tag on the expression of BgaB in 
the fusion form at the N or C-terminal in B subtilis. Plasmid pHTl 178 (His-BgaB) harbonng the reporter gene 
fiised with His-tag at the N terminal was constructed. Three plasmids, pHTlOO (BgaB), pHT1178 and 
pHT1179 (BgaB-His) were uansformed mto S. subtilis 1012 and the expression levels of BgaB were measured 
by activity-based assay and SDS-PAGE, The results showed that the His-tag which fused at N-terminal 
reduced significantly the expression of BgaB in B. subtilis. The study concerning the expression levels of the 
reporter protein fused at the N or C will provide an option for selection of suitable expression vector for 
production of recombinant proteins in B. subtilis 

Keywords: Bacillus subtilis. fi-galacosidase. His-tag. PgraclOO. pHT253. pHT254 




