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TOM TAT

Escherichia cali 13 vi sioh vit m® hinh cba vi Khuin Gram im, dvoc sit dung phd bién d€ biéu hign protein Ui 18 hop trong vii thip
nién qua, Aacillus subtilis 1a vi siah vat md hinh cia vi khudn Gram dvong, dang duoe quan tim aghiéa ciru sif dyng d& biéy hitn
protein tai 1 hop trong nhilmg nim gin diy. Trong céc nghién cirv trwse do, ching i di}?n_"l mbe lh:r vién véi hon 80 promoter
uiit phét tir promoter manh, Pgrac, cho phép kiem sodt sy bigu hién protein trong B. subtilis sit dung chat cém img IPTG. Trong bio
c40 ndy, cic promoter tiz thir vién trén b kbd ning 1adm soAt sy biéu hiéo protein trong ca hai ching E coli vi B. subtilis dugc chon
foc V2 khio skt véi gen chi thi bgaB o6 ngudn gdc tir Bacullus stearothermophilus. Mirc d9 bitu hign cia protein chi thi B-
galactosidase (BgaB) duge dih gid thong qua miy xanh cia Knuin lac trén dia X-gal, SDS-PAGE vi boat finh. Két qu che
Pgracl00 v Pgrac212 cho mirc 43 bicu hifn 5t hom s0 véi Pgrac trong ca hai ching £. coli vi B. subtilis.

Tir khéa: Baeillus subtilss, B-galactosidase, pHTO1, Pgrac, Pgracl00, Pgrac212.

MO AU

B4 dat hidu qua cac trong san xulit protein 14 td hop thl viee phat tridn t& bao cha va vector thich hop git vai trd chi
dao. Treng nhibu n¥m qua, ha Jozi % bao chii dgi dign cho cac nhém vi sinh vat Gram 4m va Gram dwong
Eschsrichia cols v Bacillus subliis 83 durgc siz dyng nhu nhimg chiing chil 43¢ trung nhér s& hixu cac wu diém ndi bat.
E. colf ¢6 nhing thuan lgi nhwr thang tin di truydn Guec hifu ré, d& dang thao tac, cd s8n nhidu loai vector va cdc ching
G5t bién 6 Igi, trong khi 46 . sublilis lai Gugc bist dén nhiz MGt vi sinh vAt an toan ding cho thye phim, tiét tbt e
protein ra ngoai mdi trwdmg va kha nang 18n men & mét & cao (‘Harwuud, 1992, Schallmey et al,, 2004, Schumarn,
2007}. Chinh vi vdy, viéc sir dung dbng thi B. subtifis va E. coli de tan dung tdc uu di8m clia c& hai ching chi nay fa
mét huéng dang degc quan tam. Do 46, vigc phat trién mjt hé théng vector biéu hién kép, s dunqcl‘mg mdt promoter,
cho phép kidm soat bidu hién protein trong ca hai té bao chil B subtilis va E. coli 1a ¢hn thidt nham dat higu qua cao
trong nghign curu bidu hign protein ta 18 hop.

Promoter thémg ding d& kidm sodt sy bidu hién protein tai t& hop cho 8. subliis gdm ba dang chinh: (i) promoter cim
ing st dung céc chAt cam tng déc trung vl dy nhir IPTG va xylose; (ii) promoter cam (rng theo pha téing tredng cla vi
sinh vat, tiéu bidu cho nhom nay la promoter clia gene aprE va cic bién thé clia né; (iii) céc promoter tue cam tng. Trong
s& 06, promoter cam (ng &6 uu didm VLT 1 nher khé nng kidm soat s bidu hign trong tt ca cac pha tang turdmg.
chin phai k& dén 1a promoter Pspac va promoter Pgrac (Phan et al., 2006). Pgrac 1a mét promoter tong kep duge tao
thanh tir promoter groES o5 ngudn gbe tir B. subtilis dung hop v6i Jac operator (facO) cha E. coli va sir dyng chit c2m
ng 14 IPTG. Promoter Pgrac manh hon Pspac 10 13n nén dugc quan tam s dung cho sy bidu hién vuet mirc protein,
6 thd dat mirc 16% tdng s protein ciia té bao (Phan et af., 2006). Hién nay, plasmid véi promoter Pgrac durerc sir dyng
phd bién nhit1a pHTDA cang v&i céc bidn thd cida né (Nguyen et af., 2007}, dugc phan phéi thdng qua cng ty Mobitec
(CHLB Birc). Mt s8 nghisn ¢t & promoter phy thubc o (o”-dependent promoter) (Helmann 1995} ciia B, subtils cho
(hdy mt promoter manh thudmg cb nheng dac didm sau: (1) irinh tw knéi dAu phién ma +1 thudmg 1a mot purine; i)
khodng cich gifra ving +1 va viing -10 1a & nucleotide; {jii) ving -10 voi trinh ty TATAAT; (iv) mét trinh ty TRTG (R 50
1hd (& A hodc G) tr ving -17 8én -14, hay con goi & ving -15; (v) viing -35 mangi trinh f TTGACA, (vi) khodng cdch
gicra viing -10 vA -35 14 17 nucleotide va (vil) mdt ving upstream gidu AT, dugc goi 1a LIP element (Aiyar ef af. 1988).
Dya trén cor & ndy, chang t8i tién hanh 16i vu hoa promoter Pgrac bng cach thay d8i mot hay két hop nhigu yéu 1
nhdm tao ra nhimg promoter manh hon véi higu qud hoat dong cao hon. Gan &8y, ching 161 d3 tac ra mdt thw vign ¢0
hon 80 promoter chira cac bién thé ciia promoter Pgrac cho phép sang Ige lya chon promoter phis hgp theo yeu ciu sif
dyng {Phan et af., 2012, Phan et al, 2010). C4c promoter cda the vién nay duge chia lam hai nham chink: (i} cdi thidn
a8 mgnh cla promoter thdng qua vidc thay d8i cc nucleatide & cac vj tri bao tén nhw UP element, ving -35, ving -1,
viing -10 va vung +1 (Phan et af.,, 2012); (ii) cai thién 46 bén clia mRNA thdng qua viée thay ddi trinh ty nucleotide tir
viing +1 dén codon mé» ddu (két qua chira ciing bb).

Trang béo céo nay, nham 1am co & cho vigc phét trilin hé théng bidu hign kép, ching 13i tién hanh khao sat vigo xibm
st sy bidu mén clia cac promoter Pgrac, Pgrac100 va Pgrac212 duec chon lge tir thie vign dwge thanh 1ap & ién.
Plasmid véi cée promoter trén duere khdo sat trong hai ching B. sublilis 1012 va E. coli OmniMAX vén chi thi BgaB ndi
bao. Khad nang .k|ém sot sy bidu hign BgaB cla cac prometer trén dugc danh gid dya vao két qud phan tich SDS-
PAGE va hogt tinh enzyme chi thi cla cac chiing nudi trong mdi truémng rdn va méi tnremg I6ng.

VAT LIEU VA PHUONG PHAP
Chiing vl sinh vit, plasmid va mai trirng nuai cly
E. coli OmniMAX (Invitrogen) va B. subtifis 1012 dugc ding dé danh gid hé théng bidu hign kép trong thi nghigm nay.

Céc plasmia durgc sir dung bao gdm pHTO1-bgal (Nguyen et al., 2007), pHT100 (Phar af al., 2012}, pHT212 (Hinh 1)
©0 c4u tric twong ty nhau, chi khac nhau & ving promoter |3 Pgrac, Pgrac100 va Pgrac212. Gene chl thi bgaB mé hea
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:’,_:‘ZV’“B B-galactosidase dirge chén vao cing MCS nhdm danh gia mirc dO hoat ddng cba promoter. Thi nghigm dirge
WC hign vori gdichimg 13 pHTO1. Mi trirdmg duc sir dung trong cac khdo sat 1 LB bao gbm NaGl (AR) 5 g, Tryptone
water (Himedia, India) 10 g, Yeast Extract powder (Loba-Chemie, India) 5 g cho 1 L mai trwdng. T8 baa E. coli va B.
subiis G nudi cAy c trdn mbi trimg LB & 37°C, khang sinh duye them vao véi ndng 49 treng (ng (ampicillin 100
Bgiml agi V6i E. coli va chloramphenicol 10 pg/m} 85i v&i B. subtifis). B danh gia 69 marh clia promoter mei, ¢4 hai loai
b&o chira piasmid duoc trai iran mai {nrérng thach chisa X-gal ndng d¢ 2 ug/ml 48 quan sat hoat tinh f-galactosidase.

Khao sdt hogt tinh B-galactosidase trén méi trwdmg rin

Céc khudn lac don chira plasmid pHTD1-bgaB, pHT10G va pHT212 duge khio sat hoat tinh BgaB nham sang loc nhirng
promoter manh trong c& hai ching chii E. cofi va B. subtilis. Thi nghigm dugre £én haoh trén dia LB chira 2 pg/ml X-gal
vi 4 ndng 86 IPTG (0 mM; 0,001 mM; 0,01 mM; 0,1 mM) vé&i 100 pg/ml ampicillin {inséng hop E. coll ) hodc 10 ugim!
chlcramphenicol (tnrémg hgp B. subtilis). U trong 16 gity & 37°C va quan s&t mau xanh cua khuln lac, Mau xanh cia
khudn lac cang dam tuang duong liegng protein chi thj BaaB tao ra cang nhidu, thiy phan X-gal thanh 5,5'-dibromo-4,4"
dichlora-indigo, mat chit c6 mau xanh duong {Phan ef al., 2010). Nhu vay, 88 d4m ctia mau xanh trén khudn lac phdn
énh &0 manh cia promoter. Hinh &nh dugc ghi nhan bling may chup hinh ky thudt sb va dirge phan tich bing phin
mém AlphaEaseFC d8 tinh toan gray value (hay pixel value). Thuc hién treng ty voi ching 3m (3 pHTO1. Thi nghiém
Gurge 13p lai 3 18n, mdi 1n trén 3 khuan lac khac nhau.

Cam g bidu hign BgaB

©& danh gia mUre 83 bidu hign BgaB trudc va sau khi cAm (mg, ching t5i tn hanh nudi oy 2 chiing E. coli OmniMAX
va B. subtilis 1012 chiva céc plasmid pHTO1-bgaB, pHT100, pHT212 trong moi trudmg LB vai khéng sinh thich hop &
37°C va tc a0 lac 180 vong/phut. Thu mAu 0 glér khi ODsgo dat 0,8 — 1 va bit dAu cam Gng IPTG tal thdvi diém nay vdi
chc nb_ng % 0 mM, 0,001 mM, 0,01mM, 0,1 mM, tiép tyc thu méu sau 2, 4, 6 gie. CAC mAu dugrc thu sao cho ODeop dat
1,2 d8i véi E. coli va 2.4 bl voi B. subliis. Sau 46 ly 1Am thu sinh khdi va gir mau & -20°C. D41 v ching mang plasmid
chimg &m pHTO4, chang tBi tién hanh twong ty va thy mau & thér didm 4 gidr sau cam (ng. Thi nghiém duoc 13p lai 3
14n trén 3 khuln lac khac nhau. M3u sau khi thu s& duoc dung dé dign di SDS-PAGE va khao s4t hogt tinh BgaB trén
dia 96 giéng.

KIém tra st bidu hign bing SDS PAGE

MAu sau khi thu & céc théi didm sé& duge ly 13m (10000 vong/phut & 4°C trong 5 phut) va thu sinh khéi. Hoa tan sinh
khéi trong 100 pl lysis buffer. 25 pi loading buffer 5X (0,136 M Tris/HCL, 30% glycerol, 3% SDS, 0,03% bromophenol
blua, 0,15 M DTT) a8l véi té bio E. coi; 100 ul lysis buffer, & pl lysozyme 50 mg/ml, ¢ & 37°C trong 5 phiit, sau 66 thém
30 pl loading buffer 5X @bi v&ri té bao B. subtifis. M3u sau khi xir ly s& duoc G & 100°C trong 5 phit, iy tam 10.000
vang/pht trong 5 phut va thu dich néi ién hanh dign di SDS-PAGE. Panh gia khé nang biu hign protein chi thj théng
qua [ 18 BgaB tr@n protein tdng, si» dyng phin mdm AlphaEaseFC a8 tinh toan.

Khao sat hogt tinh B-galactosidase trén méi trirdmg léng

O nhigt 80 55°C, B-galactosidase co kha naing phan cit ONPG (o-ni $-D ide) tao ONP (o-nitrophenol)
©6 mau ving va duoc hip thu tai birée séng 420 nm (Phan ef af., 2010). Mau té bac E. coff OmniMAX va B. subfils
1012 mang c4c plasmid cdn khao sat dugc nui cAy, cam (g va thu méu nhw da mé ta & phén trwdc. Hoat tinh B-
galactosidase dugc xac dinh theo nhw guy trinh da dugc thiét 15p ( k of al. 1996) va do trén dia 96 giéng véi mdy
foc dia (BioTek-Thermo, Mg). K&t qua duge xir |y va tinh todn bang phan mém Excel (Microsoft). Thi nghigm duoc 1ap
ai 3 tan trén 3 khudn lac khéc nhau.

KET QUA VA THAO LUAN

Vi B. subtifis va E. colf c& sy twong ddng v& bd may kiém soat bidu hign gene, nén cic gene ¢b bidu hign 1t trén B.
subtilfs ciing c6 kha nang bidu hign t6t trén £. co.
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Hinh 1. So 8 coa plasmid va trinb 1y céc promoter. A. so B plasmid pHT212; B, Trinh tiy cua cac promoter Pgrac, Pgract00 va
Pgrac212.

Trong nghtén cisu nay, ching to1 tién hann khao sat adc aidm clia cac premoter nhém dinh husng cho viée phat tridn
vector bibu hign kép 1rén B. subtiis va E. coff, nhdm 13n dyng wu diém cia hai logi € bio chil ny. Mt trong nhimg
promoter ddu tién duoc thiét ké che cac vector bifu hign kép 1a Pgrac (Hinh 1B). V&i dic diém 3 mét promoter nhan
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U moler groES va trinh ty didu hoa Jac operator, cdm (ng t:_éng IPTG. N\i_s& dung céc gene ehﬁ‘m
':r?u ‘;;r;gshggéu :Z:E z:héng vao viing downstream cia Pgrac, lweng protein téi t& hop bidu hign trong B. sublilis twong
img fa 10, 12 VA 16% protein tdng (Phan et al., 2006). Cac g;romoter Pgrac100 va Pgrac212 dugc thiét ké nh&m chi
iedlys] sir da dang rong viec la chon c&c promoter bidu hign cao trong B. subils. Promoter Pgrac100 ndm trong
?:6m promoter g thay ddi & ving trrée +1 nhém ting cudng a9 manh clia promoter. Promoter Pgrac100 duge thay |
i vng (UP, -35, -15) 6 trinh ti nhu Hinh 1B. Trong khi d6 pn?muter Pgrac212 ndm trong nhém promoter duge o
adi tir ving 41 dén codon khdi GAu nhim ting cudmg dd bén clia MRNA duoc tgo ra sau khi phién ma. Trnh tiy cla |
Pgrac212 (Hinh 1B) véi khoang céch gitra cdu triic kep 16 JacO vA RBS (Ribosome binding site) dugc thay ddi thanh 13
ide so voi Pgrac (5 ide) i 4
Pénh gia 49 manh cia cac promoter khi nuél ciy chiing trén moi trudng ran

i ay ch i ti h khio sat 66 manh ciia promoter bng cch quan sét mirc @9 bidu hign cia |
;r::eg 'Y:'alnnr?g?t;“ug:g %‘:%?Aﬁéngchggn E. coli OmniMAX va B. subtilis 1?12 mang plasmid pHT01-bgaB, pHT100 v i
pHT212 duge chdm len dia LB chira X-gal voi 4 néng 6 IPTG khac nhau, & 16 gior & 37°C. Thyre hién thi nghiém dbng
théi v6i m3u ching am 1 té bao E. coli OmniMAX va B. subtilis 1q12 mang plasmid pHTO01. B§ am cla mau xanh fén
Kkhudn lac phan &nh dg manh cla promoter. Phirong phép nay gilp sang loc nhanh nhimg promoter manh. Tuy nhisn,

véch t6 bao E, coli va B. subtilis khac nhau v& cAu tric, do do, mirc @6 mau xanh ciing khac nhau (Hinh 2). 3
£, coll OmnIMAX B, subtifie 1012
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Hinh 2. Khao sat d manh cia cic promoter thdng qua hojt tinh ciia f-galactosidase trén mai trrdmg ran.
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Hinh 3. Két qua @ign di SDS-PAGE. Céc milu 18 bao Surge cam tng v6i 4 nbng d0 IPTG 0 mM (1), 0,001 mM (2), 0,01 mM (3,01
mM (4).

Vi chiing chil 14 E. coli OmniMAX, chiing i nhan théy 69 d3m ctia khudn lac ting d&n theo ndng @0 IPTG, Trang 6,
cac khun lac rén dia khang bd sung IPTG (0 mM) ¢6 sy phan bigt vé d¢ dam clia mau xanh |2 13 nh&t (Hinh 2, Trél, 0
mM), dia vao ndng dd nay (0 mM), ching t6i nhan théy khuln lac ¢6 chira plasmid pHT212 cho mau xanh dam nhat,
tidp theo 1a pHT100 va nhat nhdt 1a pHTO1-bgaB, con ddi voi khudn lac chirng m mang plasmid pHTO1 thi khéng &
mau xanh. Béng phdn mém AlphaEase, ching t6i danh gia do Gam trén khudn lac théng qua gia trj gray value, Kétqué
cho théy d¢ manh cua promoter ting dan theo thir t Pgrac < Pgrac100 < Pgrac212 khi str dyng trén .Z bao E. col (86
ligu khdng dugre trinh bay). Két qua nay s& dugre nhan djnh chinh xac hon & cac thi nghigm sau. =

Thi nghiém twong ty trén té bao B. subtilis 1012, chiing 81 nhan thiy sw phan bidt do a4m ciia khudn lac & hon 0;%_
ndng dd IPTG cao, va rd nhét tai 0,1 mM IPTG (Hinh 2, Phai); do 6, chiing t5i sir dung dTa & ndng d9 nay @8 so s
a9 manh clia promoter. Tuong tw véi E. coff, 46 manh cla promoter trén B. subfilis cling tang dan theo thir tir Py
Pgrac100 < Pgrac212. Mau xanh khdng xut hign & mau chirng 4m pHTO1. Trén c4c dfa c6 ndng dd IPTG thép h
& ndng d6 0,001 mM, khuan lac mang plasmid pHT100 cho mau xanh dam hon ca. Didu nay cho théy pHT100 o6
nang biéu hign t6t & néng @0 IPTG thap khi stz dung ching B. subtilis 1012. Nhw vay, hai promoter méi 1a Pgract
;graz:212 6 kha ndng hoat ddng higu qua trén E. cofi va B. subtilis cho mirc 4o biéu hién protein chi thj cao hon
grac.

¥
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Danh gi dd manh ciia promoter trong mai tredmg 15ng sir dung SDS-PAGE

Thi nghigm nay nhim danh gi4 d& manh cia cac promoter trong mdi fnrémg féng thong qua SDS-PAGE. Mu sir dung
trong thi nghiém ndy durge thu nhan nhi 43 mo 1A & phién V3t i2u phuomg phip. Toan b protein ndi bao sé durge phan
tach tren gel polyacrylamide 12%, Protein bat mau véi thudc nhugm Coomassie Blue ¢ho vach méau xanh trén gel. Quan
sat kéy gué sau khi gidf nhudm chiing i nhan thy vach cé kich thurec 78 kDa, twong Lng vai kich thudce cia protein
BgaB bt déu xuét hisn va ting dAn sau 2, 4, 6 giér cdm ang; mirc d9 bidu hién clia BgaB ting theo ndng Ao chét cam
Png, cao nhét & 0,1 mM IPTG & ca hai chiing E. coli va B. subtilis (Hinh 3). Si chénh lgch vé murc 69 biéu hign clia
protein chi thj ra hon trén B, subtilfs, cy thé & cac ndng d6 IPTG thip, mirc dd bisu hidn khang dang k& nhung tang rat
€40 & ndng 45 0,1 mM (Hinb 3, Duréi); trong khi & E, coli, kich tneé va 86 d3m cla cac vach hrong dwong nhat, ngoal
triz plasmid pHT212 (Hinh 3, Trén). Nhur vay, s kidm soat bidu hién trang £. coif 13 khang chat ché, bing chong 1a &
nf}wng. ndng 48 thap, ngay ca khi khong cdm img vén cho két qué bidu hién protein chi thi. Ngugc lai, B. subtilis khdng
bidu hign khi khéng cam tng va mre 66 biéu hign & 0,1 mM cao hon E. coli it nhidu. So sanh mirc 68 bidu hign clla 3
plasmid can kido sat, ching ti mhan thdy plasmid pHT01-bgaB bidu hign yéu nhét trén ci 2 ching E. cofi va B. subtifs.
Khéng giéng nhie pHTO1-bgaB, pHT100 tuy biéu hign yéu trén E. coli OmniMAX, nhung rit manh trong 8. subtilis 1012,
dat 20% protein t3ng. T4t nhat 1a pHT212 v&i kha nang bidu hign protein chi th manh trong cA hai chiing; 24,4% trong B.
sublilis ¥a 23% trong £, coli. Dia trén két qua nay, ching 16i dwa ra két luan, m(rc d0 bidu hién BgaB ting dAn theo thir
tw pHTO1<pHT100<pHT212 & ca hai chiing E. coli va B. subtilis, két qua nay trong ing véri két qué & thi nghiém khao
sat rén moi tredng rin (Hinh 2). Tuy nhidn, & ndng d5 0.01 mM thi pHT100 lai cho mirc d& bidu hién tét hon trong B.
subtilis, m3c di sy khac biét so véi pHT212 13 khong nhidu. Nhu vay, 2 promoter Pgrac100 va Pgraz212 ddu cho kha
nzng san xudt protein chi thy t&t hon rét nhiu so véi Pgrac frén ¢ hai chiing chil, dac bigt i trong B. subtitis (Hinh 3).

Panh gia d§ manh cha promoter trong mbi freérng lang sir dung phirong phap do hoat tinh

0 cé thé danh gid 3 manh ciia promoter chinh xéc han, c4c promoter cn khao sat sé dwgc dénh gia théng qua hoat
tinh BgaE do & 2, 4, 6 giér sau khi 6am ng bang IPTG vi cac nong d& nhur da néu & phain VAt lidu phuomg phap. ONP,
san phdm c6 mau vang, durge tao thanh khi ONPG bj phan ¢t bai B-galactosidase, sy hap thy 4nh sang cha ONP &
buéc s6ng 420 nm duec sir dung G& khao sat hoat tinh 8-galactosidase (Phan et ., 2010). 63 manh cla promoter
dwec thé hign thang gua do dam cla mau vang sau khi dirng phan trng. S6 ligu sau khi do va xir Iy dwgc trinh bay dwdi
dang bigu @8 (Hinh 4). K&t qué cho thdy, hai plasmid m&i pHT100 va pHT242 cho hidu qua hagt @dng tét frén ca 2
chiing E. coff (Hinh 4, Trén) va B. sublilis (Hinh 4, Duéi), véi hoat tinh BgaB ting cao hon rat nhidu so vél a6 ching
pHTO1-bgaB. Nher vay, viéc didu chinh céc trinh ty UP, -35, -15 trong Pgrac100 va thay d8i khoang cdch 13 nucleotide

jira JacO va RBS trong Pgrac212 44 gilp ting mirc 34 bidu hién ciia protein chi thj, oy thé Ia hoat tinh Bgah virot hon 2
{&n so v&ri Pgrac & ¢a 2 chiing cho. Tirong ty voi két qua SDS-PAGE (Hinh 3), mirc df biéu hign protein chi thj ting dén
theo ndng A5 chit edm ¥ng va cao nhat & ndng dd C,1 mM. Hai promoter Pgrac100 va Pgrac212 cho két qué biéu
protein tang gép 2 14n so véi Pgrac va dat cao nhat sau 4 gior cdm (ng v&i 0,1 mM IPTG (Hinh 4).

pHTD1-6ga8 pHT1CO o pHT212
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Hinh 4, Danh gi4 46 manh cua promoter théng qua hoat tinh cba f-galactosidase.

i [ g dung hé théng bidu hign kép vao sdn xudt & quy mo om thi viéc gidm dén mL’m_lbi thiéu ndng a chat
\c/:rjnc:::-n;h%é";%t tiél? chi kha quan trong. V) vay, day ndng dd IPTG ma ching Vlﬁ:(khéo sat c:hr sir dyng cao nhat 3 0.1
M va két qua cho théy néng 06 IPTG thép nhung mire bidu hign proteir: chi thi lai cao vdi ¢4 hai apmmuler Pgrac100 va
} Pgrac212. Dic bigt, & B. subtilis, khd nang kidm soat bidu hign protein & nhing nbng 8 IPTG thap hon 0,1 mM kha tA!
4 v6i Pgrac100, khi ma gié ti hoat tinh & 0,01 mM IPTG cao hom gdp 6 1n so v&i Pgrac va gip 1,5 18n 50 véi
Pgrac212 (Hinh 4, Dudi). Két qua nay da tra In duec cau hdi 6at ra trong céc thi nghigm trugc, & ndng 09 IPT(g méy,
¥Pgrac100 cho mUc bidu hin 8t hon trong B. subtilis so v&i Pgrac212 Vige bidu hlén}bt & nbng 49 IPTG thip cla
“Pgrac100 14 mot d4u higu tét trang viéc gidm thidu heong chét cam Umg khi promoter nay dugc vao img dung‘dé san
XUt prorein v6i quy md 16n. Trong kbi da, Pgrac212 [gi cho khé néing bidu hign tét trong E. coli v6i hoat tinh gdp 5 1An
+ 50 véi Pgrac va 2 [An so v0i Pgrac100.

é 3 ciing cho théy mic do bidu hidn ndn khi khéng 6 chit cam (g kha cao, dac pié( 1a véi mét pmmale_r manh
5::1(‘;;;:2"192 {1 vic kiém sodt bidu hién trang £, col gap nhidu khé khan (Hinh 4, E. eoli, pHT212, mfu 0 h). Bidu nay
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gay nhibu bt ot trong viéc str dyng plasmid & bude dong hba, diic bist d8i véi cac protein gay doc trén E. cofi. Vén
nay cb thé duge gisi quybt biing cach lam gidm s6 luong ban sao plasmid trang . coli voi gene mé héa cho Rop
(repressor of pimer) hogc sir dung trinh ty mang cac codon hiém trong E. cofi. Song, khong phi lic néo vise bifiu hign
N qui cao ciing mang lai nhirng bt Igs, trang mok sb g hop, vige bicu hidn & mirc 49 cao ma khang clin o
cam g lai cho thiy higu qua kinh té rit cao khi san xudt nhirng protein khing d5c cho té bdo & quy mG . Cdn néy
841 tiegmg 1m vigc t nhimg protein dbc cho té bao thi viéc sif dung nhimg promater ob mirc g kiem soat bidu hitn
higu qua nhir Pgrec ki 1 mt lva chon phil hop.

KET LUAN

Véi mye dich 3 tién hé thdng vector bidu hign kép cho E. coli va B subtlis, ching t6i 83 dat duge k8t qua nhur

dgi khi chon loc va khio sét hai promoter Pgrac100 v Pgrac212. Ving UP element clia Pgrac100 duqc diu ¢hinh
mang trinh e gidu AT, cling vi nhimg thay ddi & ving -35 {TTGACA) va trinh ty ATG trong ving -15 (gidp thugn ki
cho phign ma) g3 ¢ho thiy mirc 46 bidu hién protein cao hon Pgrac, vGi sw bieu hign lénrdénxzo% protein ting v hogt
tinh BgaB cap gAp 2 n & ca hai ching thi nghigm. Bén canh d6, két qua khdo sét bifu hién tlr Pgrac212 cho thdy mox
0 bidu hign BgaB dat han 20% protein tdng & ca 2 chiing chii. Pgrac212 chira trinh ty chu tric kep t6c & Ol & giip
Iam b&n mRNA clng véi viéc Er:g khoding cach gitra chu tnic kep téc {acO v RBS I&n 13 nuclectide cho phép ting 5
1&n hoat tinh BgaB & E. coli va 2 ¥in & B. subtiis so voi Pgrac. V&1 cic két qua dat dwge qua cac thi nghigm trén, chig
161 66 thé két lugn Pgrac100 va Pgrac212 1a hai promoter manh voi hiéu qua biéu hign eae hon géP nhidu Hn so 8
Pgrac ¢4 trong E. cofi va B. subtilis. Viéc sir dung hai promoter nay @& phat trin hé théng bidu hién kép cé thd dat duge
vori tiém nang cao.

L& cim om
Nghién cins niy duge 16i trg boi v phéit trién bhoa hpc vi cing nghé e gia (NAFOSTED) trong dé téi mi si 106 16-2011.80
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INVESTIGATION OF PROMOTERS PROTEIN EXPRESSION IN BACILLUS
SUBTILIS AND ESCHERICHIA COLI BY USING B-GALACTOSIDASE
Phan Thi Phuong Trang". Nguyen Hoai Nam"’, Tran Linh Thuoc', Nguyen Buc Hnang"z"

;l Yy o! G University of Scignce, Vigtnam National University Ho Chi Minh City
Center for and University of Science, Vietnam Nafional University Ho Chi Minh City

SUMMARY

£Escherichia cali, a model organism for Gram negative bacteria, is popularly exploited 1o express recombinant proteins in ml-f
decades, Bactllus sublilis, » model organism for Gram positive bacteria, is used 1o study for over production of recombinant proieiss]
for many years. In our previous study, we generated a library with more than 80 promoters derived from the strong promter P
which allows coatroi protein expression in B. subsilis using IPTG. In this report, selected promoters ability to control p
expression in both E. coli and B. subnls were i i . The i Il ion of a marker, B idase (BgaB)
Bacillus stearathermophilus was evalusted on the solid medium, hquid medium including SDS-PAGE and activity. Imp
characteristics of these promoters will be presented,

Key words Bacillus subtilis, B-galactosidase, pHTO}, Pgrac, Pgracl00, Pgrac212.
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