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T6M TAT 
Escherichia coli ik vi smh vat mo hinh cua vi khuSn Gram am, dirge sir d^ng ph6 biSn dc bi6u hi?n protein tii t6 hgrp trong vii tt% 
nien qua Bacillus sublilis li vi sinh vat mS hinh ciia vi khuin Gram duong, dang dugc quan tam nghi6n cihi siJr dvng dS bifiu hi^ 
Dioteiii tii tA hgp trong nhihig n5m gin day. Trong cfic nghifin cihi tnrdc dd, chung t6i da tao ra mOt ttm vign vdri hem 80 promoter 
xuit phit tu promoter manh, Pgmc, cho phtp kilm soit sir bifiu hien protein Irong B. subtilis sii dvmg diat cim ung IPTG. Trong bio 
cio niy cac promoter t i tiiu vi?n tren co khi nang kî m soit svr bieu hifn protein trong ca hat chung E. coh vk B. subnlis dugc ch^ 
Igc vi idiao s^ voi gen chi thj bgaS c6 ngudn g6c tu Bacillus stearothermophilus. Miic dg bieu hign cua protein chi thj B-
galactosidase (BgaB) dugc dinh gii tti6ng qua miu xanh ciia khuan lac tren dia X-gal. SDS-PAGE vi ho^t tlnh. Kfit qua cho fliSy, 
PgraclOO vi Pgrac212 cho muc d$ bifiu hi?n tot hon so vdi Vgrac trong ci hai chiing E. coli vi B. subtilis. 
Tif khda: Bacillus subtilis. P-galactosidase, pHTOl, Pgrac, PgraclOO, Pgrac212. 

MdoAu 
D l dgt hi^u qud cao ti^ng sdn » j l t preitein tdi tfi hgrp thi vi6c phdt triln t l bao chu va vector thich hop glO vai tr6 chu 
dgo. Trong nhilu ndm qua. hai lo^i t l bao chd dgi di?n cho cdc nh6m vi sinh vdt Gram dm vd Gram duOTig Id 
Escheridiia coh vd Bacillus subtilis da dir<fc sir dyng nhu- nhOng chung chu ddc tm-ng nhCr sd hO'u cdc uu dilm nil bjt. 
£ coff c6 nhtrng ttiudn l(?i nhu- thdng tin di tmyln du-pc hilu r5. d l dang thao tdo, c6 san nhieu logi vector vd c^c chCing 
dot biln c6 Igi. tmng khi dd B. subtilis lai du^c biet din nhir m^t vi sinh vdt an toan dOng cho tiiyc phdm. tiet tit cdc 
protein ra ngodi mfli bvcmg vd kha ndng ISn men d mdt dO cao (Hanwood, 1992. Schallmey e( ai, 2004. Schumann, 
2007). Chlnh vl vdy, vi$c su- dyng ding thcri 8. subtilis vd E coli de tdn dyng cdc u-u dilm cua cd hai chung chO ndy Id 
m$t hi«>ng dang dirge quan tdm. Do d6, vi#c phdt triln mgt h§ thing vector bilu h i ^ kip. su-̂ dgnq cung mgt promoter, 
cho phdp kilm sodt bilu hi^n protein bong cd hai te bdo chd B subtilis vd E. coli Id can ttiiet nham dgt hi#u qud cao 
trong nghi&n cCru bilu hi#n protein tdi t l hg-p. 

Preimoter thu*ng dung d l kilm sodt sif bilu hiln protein tai t l hiyp cho S. subtilis gom ba dang chinh: (1) promoter cdm 
ling si> dyng cdc chit cdm i>ng dgc trwig vf dy nhu- IPTG vd xylose; (il) promoter cdm i>ng tiieo pha tang tnfdng cOavi 
sinh vdt. ti6u bilu cho nhdm ndy la promoter cua gene aprE vd cdc biln thi cua n6; (iii) cdc promoter ty cdm i>ng. Trang 
s i dfl. promoter cdm Crng cfl iru dilm virat tt^i nhfl- khd nang kilm sodt sy bilu hi$n trong tat cd cdc pha tdng bu&ng, 
cdn phdi k l din Id promoter Pspac vd promoter Pgrac (Phan ef ai. 2006). Pgrac Id mOt promoter tong hg-p dugrc tgo 
tiidnh tir promoter groES cfl nguln glc ti> B. subtilis dung hg'p v6i lac operator (lacO) cua E. coff vd si> dyng chit cdm 
irng Id IPTG. Promoter Pgrac mgnh han Pspac 10 lan nln du-g-c quan tdm si> dyng cho sy bieu hi|n vugl mi>c protein. 
cfl th i dgt mi>c 16% ting s l protein ciia te bdo (Phan ef al.. 2006). Hi§n nay, plasmid vfl-i promoter Pgrac difgc si> dyng 
phi biln nhlt Id pHTOI cOng vdi cdc biln thi cda nfl (Nguyen et al., 2007), du-gc phan phii thSng qua dng ty Mobitec 
(CHLB Diic). Mgt s l nghien ci>u v l promoter phy thuOc (? (a*-dependent promoter) (Helmann 1995) cOa B. subtilis clio 
Uily m$t promoter mgnh thu^g cd nhu-ng d$c dilm sau: (1) ttlnh ty khdi ddu phien ma +1 thu-dng Id m9t purine; (ii) 
khodng cdch giira viing +1 vd vung -10 Id 6 nucleotide; (iii) vOng -10 vfl'i trinh bf TATAAT; (iv) m$t ttinh ty TRTG (R co 
thi id A hodc G) to- vOng -17 din -14, hay cfln ggi id vCing -15; (v) vClng -35 mangi ttinh ty TTGACA, (vi) khoang cSch 
giu-a vung -10 vd -35 Id 17 nucleotide vd (vii) mOt vOng upstteam gidu AT. duvc ggi Id UP element (Alyar ef ai 1998). 
Dya tren eg sd ndy, chung tdi tiln hdnh t l i yu hfla promoter Pgrac bSng each thay dl i mgt hay kit hgp nhieu ylu to 
nhim tgo ra nhCrng promoter mgnh ho-n vdi hi§u qua hogt dgng cao hon. Gin ddy, chOng t l i dd tgo ra mOt thy viOn cfl 
hon 80 promoter chda cdc biln th i cCia promoter Pgrac dio phdp sang Igc lya chpn promoter phu hgp theo yeu clu st> 
dyng (Phan ef ai. 2012, Phan ef af., 2010). Cdc promoter cOa thu- vi^n ndy difgc diia Idm hai nhflm chinh: (i) cdi thi$n 
dO mgnh cua promoter thflng qua viic thay dli cdc nucleotide 6- cac vj tri bao t in nhu- UP element, vung -35. vung -15, 
viing -10 vd vung +1 (Phan ef ai, 2012); (ii) cdi thiln d$ bin cCia mRNA thong qua vi$c thay dl i trlnh ty nudeotide tif 
vung +1 din codon md diu (kit qud ehu-a cing bo). 

Trong bdo cdo ndy. nham Idm ca sd cho vige phdt triln he thing bilu hiln kdp, chiing tfli tien hdnh khdo sdt vi$c kilm 
sodt sy bllu hi§n cua eae promoter Pgrac. PgraclOO vd Pgrac212 dug-c chgn Igc tt> thu- \rt§n du-gc thdnh Igp d tidn. 
Plasmid vdi cdc promoter trdn dirge khdo sdt trong hai chung S. subtilis 1012 vd £. cdl OmniMAX vdl chi thj BgaB n|i 
bdo. Khd ndng kilm sodt sy bilu hi^n BgaB cOa cdc promoter tren dygc ddnh gia dya vdo kit qua phan tich SDS-
PAGE vd hogt tinh enzyme cht thj cOa edc chOng nuoi trong mfli tru-dng rln vd mli tardng long. 

VAT L!?U VA PHl/ONG PHAP 

Chung vl sinh vgt, plasmid va mdi truvng nudi cly 

E. coli OmniMAX (Invitrogen) va B. sub(;//"s 1012 du-gc diing d l ddnh gid h? thing bllu hign kdp trong thf nghi$m ndy. 
Cde plasmid du^c sO- dyng bao gim pHTOI-bgafi (Nguyen e( ai. 2007). pHTlOO (Phan ef al., 2012). pHT212 (Hlnh 1A) 
c6 cdu ttuc tyong ty nhau. chi khac nhau d vOng promoter Id Pgrac, PgraclOO vd Pgrac212. Gene chl ttij bgaB ma hda 
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enzyme p-gaiactosidase difgc didn vdo ciing MCS nhSm ddnh gia mCrc dO hogt d$ng ciia promoter. Thi nghi|m difgc 
inyc hi§n v6i dlLchdng la pHTOI. Moi ttu*ng difgc sfr dung bong cdc khdo sat Id LB bao gim NaC! (AR) 5 g, Trypttine 
"^^.tH'Tiedia. India) 10 g. Yeast Extract powder (Loba-Chemie, India) 5 g cho 1 L mfli ttudng. T l bdo E cdi vd S. 

/ I A ' ^ ° ""**' '^^ '^'^ ̂ ^" ' "* ' * " ' * "9 LB d 37^C. khdng sinh difge ttiem vdo vdi nong dfl hfcmg i>ng (ampicillin 100 
^Fh- ^"^ ^' ^' ^ chtoramphenicoi 10 pg/ml doi vfln S. subtilis). Be ddnh gia 30 manh cOa promoter mdi. ca hai logi 
te bao chda plasmid dugc trdi ttdn mli ttifdng ttigeh ehda X-gal ning dg 2 pg/ml d l quan sdt hogt tinh |3-galactosidase. 

Khao sdt ho^t tfnh p-galactosidase t r in moi tnrdng ran 

Cdo khuin lgc dan chCi-a plasmid pHTOI-fjgaB, pHTlOO vd pHT212 du-gc khdo sdt hoat tlnh BgaB nhim sdng Igc nhO-ng 
P™""™"" '"anh bong ca hai chOng chd E. cdi vd S. subtilis. ThI nghi$m dygc filn hdnh ttIn dfa LB chira 2 yg/ml X-gal 
vd 4 nfing dfi I P J G (0 mM; 0.001 mM; 0.01 mM; 0,1 mM) vdi 100 pg/ml ampicillin (ttu-dng hgp £ coli) ho|c 10 tjg/m! 
°[''°J3"'P^'enlcol (ttifdng hgp B. subtilis). 0 ti^ng 16 gid d 37*0 vd quan sdt mdu xanh cOa khulin Igc. Mdu xanh cfla 
JI 1i '^^ *^"^ ^^"* tirang dirang lu-gng protein chi ttij BgaB tgo ra cdng nhilu, ttiOy phdn X-gal thanh 5,5"-dibromo-4,4'-
dlchloro-indigo, mOt chit cd mdu xanh du-ang (Phan ef ai, 2010). Nhif vdy, dO d§m ciia mdu xanh ttdn khuin lgc phdn 
dnh dO mgnh cua promoter. Hinh dnh du^e ghi nhan bing mdy chgp hlnh ki? tiiu^t s6 vd difgc phdn tich bing phin 
mim AlphaEaseFC d l tfnh todn gray value (hay pixel value). Thuc hi^n tyang tif vdi chdng dm Id pHTOL Thf nghl§m 
dygc ldp igi 3 l ln. mli l ln trin 3 khuin Igc khde nhau. 

Cdm i>ng bi lu hifn BgaB 

Ol ddnh gid mirc d0 bilu hi$n BgaB frydc vd sau khi cdm img. ehiing toi Uln hdnh null cly 2 chiing E. coli OmniMAX 
vd^B. suM/(s 1012 ehda cdc plasmid pHT01-bgaB, pHTlOO, pHT212 trong moi ttifdng LB vdi khdng sinh ttifdi hgp d 
37 C vd toe d | lie 180 vong/phOt. Thu mlu 0 gld khi ODeoo dgt 0.8 - 1 vd bit diu edm dng IPTG tgi ttidi dilm nay vdi 
cdc ndng dO 0 mM, 0.001 mM, O.OImM. 0.1 mM. tiep b.ic tiiu mlu sau 2. 4. 6 gld. Cdc mlu du-gc ttiu sao cho ODeoo dgt 
1,2 dl i vdi E. coli vd 2,4 dl i vdi B. subtilis. Sau dd iy tdm thu sinh khoi va giCr mau d -20''C. Doi vdi chflng mang plasmid 
chfl'ng dm pHT01. chflng tfli tien hdnh tu-ang tt/ vd thu mau d thdi dilm 4 gid sau cam img. Thi nghidm duvc Igp lgi 3 
ldn ttln 3 khuin Igc khdc nhau. Mlu sau khi ttiu se du-gc dflng d l di|n di SDS-PAGE vd khao sdt hogt tinh BgaB ttdn 
dTa 96 gilng. 

Kilm tra su- bi lu hi#n bang SDS PAGE 

Mlu sau khi thu d cdc thdi dilm s l dygc iy t lm (10000 vdng/phut d 4°C ttong 5 phiit) vd thu sinh khli. Hfla tan sinh 
khli trong 100 pi lysis buffer. 25 pi loading buffer 5X (0,135 M Tris/HCI, 30% glycerol, 3% SDS. 0,03% bromophenol 
blue, 0,15 M DTT) d l l vdi t l bao E. coli; 100 pi lysis buffer, 5 pi lysozyme 50 mg/ml, u d 37°C trong 5 phflt. sau dfl thim 
30 pi loading buffer 5X doi vfl'i te bdo 6. subtilis. Mau sau khi xd ly sd du^c fl d 100°C trong 5 phflt, ly tdm 10.000 
vdng/phflt trong 5 phut vd thu djeh noi tiln hanh di$n di SDS-PAGE. Danh gia khd nang bilu hl^n protein chi thj thing 
qua tl l | BgaB trin protein ting, sfl- dyng phin mim AlphaEaseFC d l tfnh todn. 

Khdo sdt ho^t tinh p-galactosidase t r in mfii t iv lTig ldng 

0 nhi|t dfi SS'C, p-galactosidase cfl khd ndng phdn ci t ONPG (o-nittophenol-^D-galactoside) tgo ONP (o-nittophenol) 
cd mdu vdng vd dtfgc hap thu tgi bude sflng 420 nm (Phan ef a/.. 2010). Mau t l bdo £ coll OmniMAX vd B. subtilis 
1012 mang cdc plasmid eln khdo sdt dyge nufli cay, edm fl-ng vd thu mau nhy fld mfl td d phin trydc. Hogt tfnh p-
gaiactosidase dygc xdc djnh theo nhu quy trlnh da difgc ttiilt l$p (Mogk ef ai 1996) vd do fa^n dig 96 gilng vdi mdy 
dgc dTa (BioTek-Themo. M?). Kit qud dygc lar i^i va tlnh todn bang phan mim Excel (Microsoft). Thf nghigm dygc l$p 
Igi 3 l ln trdn 3 khuin Igc khdc nhau. 

K ^ QUA vA T H A O L U A N 

VI B. subtilis vd E. coli cd sy hj-ang ding v l bO may kilm sodt bilu hign gene, ndn ede gene cd bilu hi|n t i t tr§n B. 
subtilis cung efl khd ndng bilu hi#n t i t trdn £ coli 

B Ppnc 
gaaaagaatgalglaagcgtgaaaaatWttalcttattacTTGAAAttogaagggagallcllTATrATasgaallglgg 

AflrTBreAGCGGG/lTMGMn'cccaattAAAGeAGGaaGGATCC 
ItcO RSS SamHl 

Puneioa 

aa9aattgCGSAfl77GrSAGCG6fl7AACAatIcccalatAAAGGAGGaaGGATCC 

acggaaaagggagcggaaaa 

gaalgalgiaagegtgaaaaatmttatcttatcacTTGAAAtlggaagggaBatlcttTATTATaaga 

Hlnh 1 Sa do cOa plasmid vd trinh ly cdc promoter. A. ser d l plasmid pHT212; B, Trlnh ty cda cdc promoter Pgrac. PgraclOO vd 
Pg/ac212. 
Trono nahiSn cdu ndy, chflng tfli tiln hdnh khdo sdt d§e dilm cfla cdc promoter nhim djnh hydng dio vige phdt triln 
vector bilu hi|n kep trin B. subtilis vd £ cdi, nhim tgn dyng uii diem cfla hai iogi t l bdo chu nay. MOt ttong nhifng 
promoter diu ttdn du-gc ttiilt k l cho edc vector bilu hi§n kep Id Pgrac (Hinh IB). Vdi dgc dilm Id m|t promoter nhdn 
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. .. . „ h™ K, oromoter oroES v4 trlnh Ilf dieu h6a tec operator, cSm ung bang IPTG Khi s * dung cSc gene djjhl 
tso, dung hjrp U/ P ™ ; ° ^ ' 9 " " ™7L"1? ;Z™ . j . porac, Iwng prolein I i i t i h«»p blju hi|n trang 8. suMfe trom 
t : ; S f f S ? & ^ S n l b n T r P h a n S e T c r n r o m * ? PgradOO v4 P 7 « C 2 1 2 a „ ^ thil l k« nhim 5 ^ 
S . ra <^<; w t d J ^ ' S S « S ^ l ^ X n cac pramiter biiu hl^n cao trong B. s u M ^ Proimter PgraclOO nim t ^ , , 
S,6m SJtSer auJ^ftayaSiTviing tnrtc *1 nhim lang arimg dO manh cue promoter^romoter Pg-adOO du»c »«, 
S , S T P . M ^ 5 1 S tilnl. tv nhu Hlnh 1B. Trong khi 06 promoter Pgrac212 nim trong nh6m promoter duvc ttey 
S ! ^ ^ - . S ^ l ^ ' n < 2 S w S diu nhim tang cuimg dO bin cila mRNA du(rc tao ra sau khi phlSn mS. Trtnh tv c i . _ 
S S T H ; h T B ) ^ i J ^ 5 * 9 i 5 T 3 u W c k , p N 6 c / a c O v a R B S ( R i b o » ^ ^ 

nucleotide so vfli Pgrac (5 nudeotkJe). | 

ednh gid d9 mgnh ciia cac promoter khi nudi cly chung trfln m i l t r u ^ g r ln ] 

.... UA -Aw /^.-.nn tfii tiin hftnh khdo sat d l manh cfla promoter bang cdch quan sdt mflc dO bilu hi$n cOa ' 
r s C n ' S S f r ^ n ' g l " " ^ t dan E t?0m'n„3S< v i B. IMIIS 1012 mang plasjnldpHTO,-t,gaB. pKTIOOj. ! 
S T J I 3 dJ^c S l L l dia LB chira X-^al v*l 4 nSng dp IPTG khSc nhau, ii 16 g » ft 37°C. Thvc hi#n thi nghi«m ding 
m J v ^ m r c h * n g i m i f l ^ o E cSi lmnlMAXv/s. suMfe 1012mang plasmid pHT01.DO«m cua m4u xanhMn 
rh^Sn^afphSn anh do manh cOa promoter. Phvong phap nSy gliip sSng lpc nhanh nhthig promoter m,nh. Tuy nhi8„, 
vach t i bao E. coli va a SMIIS knao nhau v l c4u tnJc, do dd, miro dO mau xanh cQng khac nhau (Hlnh 2). _, 

RwBOnwilMJUt 

IPTO fliwM 0.001 mM 0.01 mW O.ImM omH 0.001 mM W n j 

pHTlia • • ^ ^ • • • • > • • ^ ^ • • • ^ ^ 
Hinh 2. Khio s i t d * m»nh ciia cac promoter thflng qua ho^t «nh cda ^.galactasidase trfln mfli tnrdng r&i. 

pllT01.tiaa pHTlOO l«T«! 
a w •» Jl* . *\ . . Oil. . " H • 

h,-;:;.„U--;•-,J- ]»»: -r?"--s«n-: ; 

p^M.^ii!iiiiiililiiiiiiliilii 

Hlnh 3. K i t qud d)$n di SDS-PAGE. Cdc mlu t l bdo dinrc cdm Cmg vd-i 4 nong d$ IPTG 0 mM (1), 0,001 mM (2), 0,01 mM (3), 0,1 ' 
mM (4). 

Vdi chflng ehfl Id £ coli OmniMAX, chflng t l i nh^n th iy dO d | m cfla khulin Ige tdng d i n theo n ing d$ IPTG, Trong dd, 
edc khuin ige trdn dia khong b l sung IPTG (0 mM) c6 sy phdn bl$t v l dg d^m cfla mdu xanh la ro nh l t (Hlnh 2, Trdi, 0 
mM), dya vdo n ing dg ndy (0 mM). chflng t l i nhdn th iy khu in Igc cd chfl-a plasmid pHT212 eho mdu xanh d l̂m nhat, 
t i l p ttieo Id pHTlOO vd nhgt nh l t Id pHTOI-bgaB, c6n d l i vdi khuin igc ehfl-ng dm mang plasmid pHTOI thi khfing o6 
mdu xanh. B ing ph in mem AlphaEase, chflng toi ddnh gid d9 d$m t r in khu in Igc th ing qua gid trj gray value. K l t q i ^ 
cho th iy dO mgnh cfla promoter tdng d i n ttieo ttiu- t y Pgrac < PgraclOO < Pgrac212 khi sfl- dgng tr6n te bdo £ coli'(so 
li^u kh ing dygc ttlnh bay). K i t qud ndy se du^c nhgn djnh d i lnh xdc han d cdc ttii nght#m sau. -^ j 

Thi nghi$m hfcmg ty tren t l bdo B. subtilis ^0^2, chflng t l i nhdn ttiay sy phdn bi§t dO d i m cfla khu in Igc rS hon ^ 2 _ 
n i ng d | IPTG eao, vd ro nh l t tgi 0,1 mM IPTG (Hlnh 2, Phdi); do do, ehung toi siJ dyng dia d n i ng dO ndy d l so a 
d | mgnh eua promoter. Tuwng ty v6i E coli, d ^ mgnh cua promoter tten S. subtilis eOng tang dan ttieo Uifl- t y Pm 
PgraclOO < Pgrac212. Mdu xanh kh ing xu i t hi§n 6- m l u ehfl-ng dm pHTOI. Trdn cdc dTa e6 n ing d | IPTG th ip h o i l ^ 
* n i ng dO 0,001 mM, khu in Igc mang plasmid pHTlOO cho mdu xanh dgm han ca. D i l u ndy cho ttily pHTlOO c ^ 
ndng b l lu hi$n t i t d n ing dO IPTG ttidp khi si> dung chflng B. subtilis 1012. Nhu- v | y , hai promoter mdi Id PgmclK^ 
Pgrac212 c6 khd ndng hogt dOng hi§u qud trdn E. cdl vd B. subtilis cho mu-c d | b i l u hi§n protein chl thj cao hon s^ 
Pgrac. 
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Oanh gia a^ mgnh cua promoter trong mra tnrtmg long sif dyng SDS-PAGE 

"Thf "Qhigm ndy nhim danh gid d^ mgnh eua edc promoter ttting moi truing ling ttiing qua SDS-PAGE. Mlu sfl- dî ng 
trong ttii nghidm ndy difge thu nh^n nhif da md td a phan V|it lidu phuong phdp. Todn bO protein n|i bdo se duvc phan 
tdch trdn gel polyacrylamide 12%. Protein bat mdu vdi thulc nhuOm Coomassie Blue cho vach mau xanh tten gel. Quan 
sdt kit gua sau khi gidi nhulm chflng toi nh^n ttily vgch c l kich ttiifdc 78 kDa, lu-ang irng vdi kich thifdc cua protein 
BgaB bi t diu xuit hi|n vd tdng d in sau 2, 4, 6 gid cdm img; mdc d$ bilu hign cfla BgaB tdng theo nong d^ chit cdm 
fl'ng, cao nhlt d 0,1 mM IPTG d ed hai chung E. coli vd B. subtilis (Hinh 3). Sy chdnh Igch v l mfl-c dg bilu hidn cfla 
protein chi thj ra han tt^n B. subtilis, cy Oil d cac nong dO IPTG thip, mfl-c dO bieu hifin khong ddng ke nhu-ng tang rat 
eao d ning dp o,i mM (Hlnh 3, Du-di); trong khi d E. coli, kich thirirc vd dg ddm cfla edc vgch hfong dutrng nhau, ngoai 
trir pfasrnid pHT212 (Hlnh 3. Tren). Nhir vgy, sy kilm soat bilu hiln ttiang E. coti Id khflng chgt chd, bing chfl-ng la d 
nhu-ng nong dO ttilp, ngay cd khi khflng cdm dng vin cho kit qud bilu hign protein chi thj. Nguvc Igi, S. subtilis khflng 
bieu hi§n khi khfing cdm dng va mflc dfi bilu hign d 0,1 mM cao hern E. cotf r i t nhieu. So sdnh muc do bilu hifin efla 3 
plasmid can khao sdt, chflng tfli nhgn thiy plasmid pHTOI -bgaS bilu hien yeu nhlt ttdn cd 2 chflng £ coti vd B. subtilis. 
Khflng gilng nhu- pHTOI-bgaB, pHTlOO tuy bilu hifin ylu tt*n E cdl OmniMAX, nhu-ng l i t mgnh trong 6. subtilis 1012, 
dgt 20% protein ting. Ti t nhlt Id pHT212 vdi kha nang bilu hi§n protein ehi ttij mgnh trong cd hai chflng; 24,4% trong B. 
subtilis va 23% bxing E, coff. Dya trfin kit qud nay, chflng toi dira TB kit lugn, mfl-c dO bilu hifin BgaB tdng din theo thu-
typHT01<pHT100<pHT212dcd hai chflng £ coffvd B. subtilis, kit qud naytuorng dng vdi kit qua d ttil nghifim khao 
sat trfin moi ttvdng rln (Hlnh 2). Tuy nhidn. d ning dg 0,01 mM ttii pHTlOO Igi cho mdc dfl bilu hifin ttSt ban trong B. 
subtilis. mac dfl sy khdc bifit so vdi pHT212 Id khflng nhilu. Nhi/ v$y, 2 promoter PgraclOO vd PgrBc212 diu cho kha 
ndng sdn xuat protein ehi th| t i t han rit nhilu so vfl-i Pgrac trfin cd hai chflng ehfl, ddc bigt la trong B. subtilis (Hinh 3). 

Danh gia dg mgnh cua promoter trong mdi tnrdng long si> dung phiromg phdp do hogt tinh 

D l cfl th i ddnh gid dfi manh cua promoter chinh xac hon, cdc promoter d n khdo sdt se du-gc ddnh gia thong qua hogt 
tlnh BgaB do d 2, 4, 6 gid sau khi cdm dng bang IPTG vdi cac nong dfl nhif dd neu d phin Vdt lifiu phu<mg phap. ONP, 
sdn phim cd mdu vdng, dygc tgo thdnh khi ONPG b| phdn cat bdi p-galactt3sidase, sy hip thy dnh sdng cfla ONP d 
budc sdng 420 nm dygc sfl- dyng dk khdo sdt hogt tinh ^-galactosidase (Phan ef ai, 2010). Dfl mgnh cfla promoter 
dug-c th i hifin thflng qua dfl d|lm efla mau vdng sau khi dfl-ng phan dng. S6 li$u sau khi do vd xd ly du-gc ttinh bdy du^i 
dgng bilu d l (Hinh 4). Kit qua cho thiy, hai plasmid mdi pHTlOO va pHT212 cho hifiu qua hogt dflng tit ttfin cd 2 
chflng £ cdi (Htnh 4, Tren) vd B. subtilis (Hlnh 4, Dyfln), vfln hogt tlnh BgaB tang cao han rat nhilu so voi dl i didng 
pHTOI-bgaS. Nhu- v$y, vific dilu chinh cdc trinh ty UP, -35, -15 ttong PgraclOO va thay d l i khodng each 13 nueleotide 
gida lacO vd RBS trong Pgrac212 da giflp tang mfl-c dfl bilu hifin cfla protein ehi thi, cy ttil la hogt tinh BgaB vygt ho-n 2 
ldn so vdi Pgrac d ca 2 chflng ehfl. Tu-ang ty vdi ket qua SDS-PAGE (Hlnh 3), mde dfi bilu hifin protein ehi thj tang din 
theo ning dfl chat cdm dng vd eao nhat d ning dfl 0,1 mM. Hai promoter PgradOO vd Pgrac212 cho kit qud bilu 
protein tdng gap 2 l ln so vdi Pgrac vd dat cao nhat sau 4 gid cdm dng voi 0.1 mM IPTG (Hlnh 4). 

pHT212 pHT01-bgaB pHTlOO 

( - J O t i Z h 4 h 6h ( - ) 0 h 2 h Ah 6h ( - ) 0 h 2 h 4h 6h 

Hlnh 4. Ddnh gia do manh cda promoter thong qua hogt tlnh cda p-galactosidase. 

Vdi chi thi fl-ng dung hfi thing bieu hifin kfip vdo san xuit d quy mo Idn ttii vific giam din mflc t l i Uiilu nlng^dfl chit 
cam dnq la mflt tieu chl khd quan trgng. VI vgy, ddy nong do IPTG md chflng tfli khdo sdt chi sy dyng cao nhat Id 0,1 
mM vd kit oud eho thay nong dfi IPTG thip nhyng mdc bilu hifin protein ehi ttij igi eao vdi ca hai promoter Pgraci 00 va 

* Porac212 Ddc bifit d B. subtilis. kha ndng kilm soat bilu hifin protein d nhdng ning dfl IPTG thip ho-n 0,1 mM kha tit 
dli vdi PoraclOO khi ma gid tri hogt tlnh d 0.01 mM IPTG cao hon gap 6 lln so vdi Pgrac vd gip 1,5 lln so ydi 
Pn,^r7i1> IHinh 4 Dirdi). Kit qud ndy da tt^ ldi dugc cau hoi dat ra ttong cac ttii nghifim ttiffl-e, d ning dg IPTG thdp. 

^PoraclOO cho mdc bilu hifin t i t han trong B. subtilis so vdi P9rac212 Viec bilu hifin t i t d nflng dfl IPTG ttilp cfla 
>oraM00 Id mflt dIu hifiu t i t trong vific gidm thilu lu-gng chit cam dng khi promoter nay duvc vao dng dyng dfi sdn 
xuit prorein vdi quy mfl ldn. Trong khi do, Pgrac212 igi cho khd nang bieu hifin tit trong £ co//vdi hogt tlnh gap 5 ldn 

!• 80 vdi Pgrac vd 2 iln so vdi PgraclOO. 

I f ' i • r-rma cho ttily "ifl'c <3P bllu hifin nln khi khflng cfl chit cam flng kha cao, d|c bifit Id vdi mflt promoter mgnh 
nhu Pgrac212 thi vific kilm sodt bilu hifin trong £ coft gdp nhilu kho khan (Hlnh 4. E. coli. pHT212, mlu 0 h). Dilu ndy 
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qdy n h i l u b i t Igi ttong vific s d dgng plasmid d b i fdc dong h i a . a$c bifit doi vd i edc protein gdy df ic tt^n £ coli V l n i ^ 

nay efl ttil d i fgc gidi quyet bang cdch Idm gidm s6 lu-gng b i n sao plasmid ttong E cdi vd i gene m§ hfla cho Rop 

(repressor of primer) hogc s d dung trtnh t y mang cdc codon h i l m ttong £ cdi. Song, khflng phie iisc ndo vific b i l u h i ^ 

nen qua cao cung mang lai nh&ng b i t 10, ttong m i t s l ttifdng hgp . vif ic bleu hif ln d mi>c dg eao md khf lng d n chik 

cdm dng Igi eho ttily h i ^ qua kinh t l r i t cao khi san xuat nhdng protein khf lng df ic cho t l bao d quy m d I f ln. Cfln nlu 

doi tirgng Idm vific Id nhdng protein df lc eho t l bao ttii vi#c s d dung nhdng promoter cd m d c dg k i l m sodt b i l u hifn 

hif iu qud nhif Pgrac lai Id mgt l y a chgn phf l hgp. 

I ^ T L U A N 

Vd i muc dich cdi t i l n hf i tiling vector b i l u hifin kfip cho £ coti vd B. subtilis. chf lng t l i da dat d u v e k i t q u i nhu mong 

dpi khi chgn Igc vd khao sat hai promoter Pg/adOO vd Pgrac212. Vung UP element eua PgraclOO d u g c d i l u chlnh 

mang ttlnh t y giau AT, cf lng vd i nhung thay d l i d vf lng -35 (TTGACA) va ttinh t y ATG ttong vung -15 (giflp ttiu§n kfi 

cho phien ma) da cho ttily mdc df l b i l u hifin protein cao h a n Pgrac. vd i s y bieu hif in Ifin d i n 2 0 % protein t i n g vd ho^ 

tinh BgaB eao g i p 2 l l n d ca hai chf lng th( nghif im. Bfin cgnh d d . k i t qud khao sdt b i l u h i | n tt> Pgrac212 eho ttily mi>c 

dg b l l u hifin BgaB dgt hon 2 0 % protein tong d cd 2 chflng ehfl . Pgrac212 c h d a ttlnh tt/ c l u ttiJc kgp tdc d d i u 5' giiip 

Idm b i n mRNA cung vd i vi f ic tang khodng cdch g iua c l u tn ic kgp toe lacO vd RBS Ifin 13 nudeot ide cho phdp lang 5 

l l n hogt tfnh BgaB d E. cdi vd 2 l l n d B. subtilis so vd i Pgrac. V f l i eae k i t qua dgt d u g c qua cdc ttii nghifim ttfin, chiing 

toi cf l ttil k i t Iufin PgraclOO vd Pgrac212 Id hai promoter mgnh vd i hifiu qud b i l u hif in cao han g i p nh i l u ldn soyAi 

Pgrac cd trong £ coff vd B. subtilis. Vif ic s u dyng hai promoter ndy d l phdt t r i l n hf i thong bieu hifin kep c f l t h i dgt dwg-c 

vdi t i l m ndng cao. 

JJtickni an 

Nghiin cuu nay dupc tdi trg bdi Quy phdt Inin khoa hpc vd cong nghf quae gia (NAFOSTED) trong de ldi ma so 10616-2011.80 

T A I U ^ U THAM K H A O 

Aiyar SE, Course ftL, Ross W (1998) Upstream A-tracts increase bacterial promoter aclh/ity through interactions with Bie RNA 
polymerase alpha subunit. Pnx Nati Acad Sci USA 95(25)' 14652-14657 

Hanwood CR (1992). Bacillus subtilis and lis relatives- molecular biological and industrial workhorses. Trends Biotechnoi 10(7): 247-256, 

Helmann JD (1995). CompHatron and analysis of Bacillus subtilis sigma A-dependent promoter sequences: evidence for extended 
contact between RNA polymerase and upstream promoter DNA. Nucleic Acids Res 23(13): 2351-2360. 

Mogk A. Hayward R, Schumann W (1996) Integrative vectois tor consttucting single-copy transoipSonal fusions between BocHus 
subtilis promoteis and various reporter genes encoding heat-stable enzymes. Gene 182(1-2): 33-36. 

Nguyen HD, Phan TTP. Sctiumann W (2007). Expression vectors for Ihe rapid purification of recombinant proteins in Bacillus suHfe. 
Cun-Microbiol 55(2): 8&-93. 

Phan TTP, Nguyen HD, Schumann W (2006). Novel plasmid-based expression vectors for Intra- and extracellular pnsducllon of 
recombinant proteins in Bacillus subtilis. Pnjtein Expr Punf 46(2): 189-195. 

Phan TTP. Nguyen HD.SchimiannVi/(2012). Development of a strong intracellular expression system for 6aci//us 5ubMis by optimizing 
promoter elements JSrotechno/157(1): 167-172. 

Phan TTP, Nguyen HD. Schumann W (2010). Establishment of a simple and rapid method to screen for sttong promoters in BadRus 
subtilis Prolein Expr Punni(2): 174-178. 

Schallmey M. Singh A Want OP (2004). Devetopments in the use of Bacillus species for industnal producton. Can J Microbiol 50(1): 1-
17. 

Schumann W (2007) ProducHon of recombinant proteins in Bacillus subtilis. Adv Apd Micmbiol 62:137-189. 

INVESTIGATION OF PROMOTERS PROTEIN EXPRESSION IN BACILLUS 
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S U M M A R Y 

Escherichia coli, a model organism for Gram negative bacteria, is popularly exploited to express recombinant proteins in teem 

decades. Baallus subtilis, a model organism for Gram positive bacteria, is used to study for over production of recombinant protebî  

for many years. In our previous study, we generated a library widi more than 80 promoters derived from the strong promoter i ^ i ^ 

which allows control protein oqircssion in B. subtilis using IPTG. In this r^mrt, selected promoters ability to control pnUm 

expression in both E. coli and B. subtilis were investigated. The intracellular expression of a maricer, p-galactosidase (BgaB) fMI 

Bacillus stearothermophilus was evaluated on the solid medium, liquid medium including SDS-PAGE and activity. Ittipoit"! 

characteristics of these promoters will be presented. ^J 

Keywords Bacillus subtilis, P-galactosidase, pHTOl, Pgrac, PgraclOO, Pgrac2l2. ^ 
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