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T O M TAT 

Cac dpt djch moi bilng phdl tren toan Ihc gidi g;iii day gay ra bdi virus da nhan manh tarn quan trpng va 
tinh cap thi^t ciia viec giam sat va nghien ciiii dich te hpc phan tij ciia virus. Viec phdt hi?n nhanh, nhay vd d(ic 
hi?u virus gay b^nh la chia khoa quyet djnh kha nang thdnh cong trong cong tdc phong va chong benh. NhiSu 
phucmg phap co the dupe dimg de phdt hien virus, bao gom xet nghiem mien dich, phdt hien nucleic acid cua 
virus bang kinh hien vi dien tii truyen dan, PCR va thjm chi ca kinh hien vi quang hpc. Tuy nhien, hau hcl cdc 
phuong phap nay deu mat nhieu then gian va doi hoi cdc mau x6t n^iem phai s^ch. Vi ly do do, cdc nhd 
nghien cuu dang hudng tdi ap dyng cong ngh? nano dc phdt trien cac nanosensor co dp nhay cao, tang kha 
nang phat hi|n virus. Trong bai bao nay, chiing toi trinh bay ket qua bieu hien tieu phdn p-subunit ciia FOFl-
ATPase (Fabs) a E. coli va san xuat khang the khang p-subunit tdi to hpp (anti-Fabs), mpl "cdu phdn" thiSt yk\i 
de phat tnen biosensor dimg trong chan doan cdc tac nhan gay bfnh. Doan gen ma hoa P-subunit dupe khuech 
dai true tiep hi genomic DNA cua SaciV/u.! PS3 bing PCR, tdch dong vao vector pCR2.1va xac dinh trinh ty. 
Do^gen nay sau do dupe thiet k6 vao vector bi^u hien pET21a+ va bieu hien trong £. coli chimg BL21(DE3). 
Fabs tai to hpp dupe tinh sach bang cpt sac ky di lye (Probond'^" Nickel-Chelating Resin) va sii dyng de san 
xuat khang the bing each gay mien dich tren tho. Sau 5 ngay k^ tir Ian gay mien dich cuoi ciing, huyet thanh 
dirpc tach neng tu mau tho, chia nho vao cac 6ng nghiem va bao quan d -80°C. E î Westem cho thdy khang 
thS anti-Fabs phan img dac hieu voi p-subunit ciia FOFl-ATPase tir nhien c6 trong chromatophore tir 
Rhodospirillum rubrum Khang the nay CO the dupe sir dung de phat Irien biosensor phdt hien cdc tac nh3n gdy 
benh. 

Tir khoa: Bacllus SP3, ^-subunit ctia FOFl-ATPase (Fabs), bieu hien, khdng the anti-Fabs. nhan dong, 
Rhodospirillum rubrum, tinh sach 

DAT V A N DE Cui et al (2005) sii dung f-DHPE (fluorescence-high 
density polyethylene) danh dau tren be m^t 

FOFl-ATPase la aizyme cd tinh bdo thii cao chromatophore da phdt hien dupe thong lupng 
dupe tim thay trong tat cd cdc sinh vat, xuc tdc cho proton chay qua FOFl-ATPase gay ra bdi sy tong 
phdn ling tdng hpp ATP tii ADP va phosphate vo co hgrp/thuy phan ATP. Ket qua nghien ciiu nay md ra 
nhd nang lupng sinh ra tir sy chuyen dpng proton trien vpng ling dyng dpng co FOFl-ATPase nhu cam 
theo gradient tren mang trtmg vi khuan, lye lap vd ty bien sinh hpc (biosensor) de phdt hipn cdc yeu to gay 
thS. Giflng nhu tit ca cac FOFl-ATPase khdc, b?nh d miic dp phan tir. 
enzyme cd nguon goc tii Escherichia coil cd cau true r-nr-i * -r-n i. •. 3~ u -. - ^ , • 
i ii i i - , ' • ^i.-A L- .!.• 1.1. - 1.- FOFl-ATPase hoat dtmg nhu mpt CO mdy phan 

rat bat doi ximg va CO the duoc chia thanh hat phan . . , - . - i , , - . , " ^Z . _ _ i *, 
11 - n = T-. Ty3- r-T I - 1 -!.• •• • ' • ^ hai chieu; khi proton chay qua FO, ATP se dupe 
Id FO vd F l . Phan F l hen ket voi mang mang cac v) ^; , ^. .r-.r. - u u . - \ _ r-i L I 

, . . , X . ,.x ^.i tong hpp tu ADP va phosphate vo co trong Fl nhd 
tn tuong tac vcn nucleotide bao gom cac tieu phan CL S . , • u L • • . J *-

c • ™-s T-^ w ' ^•' U-- »T nguon nang lupng smh ra boi sy chuyen dpng cua 
0, Y, 5 va £. Phan FO chua cac tieu phan luu ,f ^ J^ ,u- A - A J^ U .U- i.- .-TT. 
^' ' - „ . , . » j; . ^- • *-i ddng proton, frong khi do qud trmh thuy phan ATP 
chuyen proton qua mang va duoc cau t^o tir cac tieu . * v,, , . i - ^ , > - v 
A • I. • /w-f , ; iA(»A A trong Fl lai cung cap nang lupng de bom proton 

iZ " "• ™n? ^ * V ? ? n n , f • ^ ' ^S"^' ' ' '* '» ' qua FO. Hai phan 4 to proton vao FlUmgame, 2003; Zhang, Vlk, 2003). ^^^^ P^ ^. ^ ^ ^ ^ ^ ^ . . ^ ^ ^^^ ^ ^ p ^J^ p , ^^^^ 

La mpt "dong co" quay sinh hpc kich thudc gia dmh Id kk hpp qua lai nhd chuyin dpng xoay co 
nano, cd kha nang din truyen nang lupng nen FOFl- hpc cua dpng co FOFl-ATPase (Montemagno, 
ATPase cd th i dupe ling dung trong cong ngh? nano. Bachand, 1999; Liu e/a/., 2002). C a F O v d F l diu la 
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'dpng co" quay, ho^t dpng ciia FO dupe dieu khien 
bdi ddng proton vd hogt dpng ciia Fl dupe dieu 
khien bdi sy thiiy phan ATP. Hai dpng co ndy dimg 
chimg mpt tryc quay, tuy nhien chieu quay ciia 
chimg t^i doi ngupc nhau. Vi vdy khi dpng lye 
proton cao, FO mynh hon Fl, Fl quay theo chieu 
ngupc vdi chieu gay ra bdi phan img thiiy phan ATP, 
ket qua dan den long hpp ATP. Khi Fl mynh hon FO, 
dpng CO quay theo chieu ngupc l^i vd proton chdy 
ngupc lai 

Liu vd dong Idc gia (2006) da nghien ciiu phat 
trien biosensor dya tren FOFl-ATPase dc phdl hipn 
virus ciim. Nhdm tdc gid gdn khdng the khdng virus 
ciim (H9N1) vdi khdng the khdng p-subunit thdng 
qua "cau noi" biolin-streptavidine. Phirc hpp nay sau 
dd dupe gdn vdi chromatophore tdch chiet tir vi 
khuan tia Rhodospirillum rubrum da gan vdi mau dd 
huynh quang nhd sy tuong tdc giua khang the khdng 
p-subunit vdi p-subunit trong chromatophore tao nen 
mpt sensor de phdt hi?n virus ciim. Nhi^u tdc gid 
khac Cling nghien cuu ling dyng dpng co FOFl-
ATPase ket hpp vdi cham lupng tu (quantum dot) va 
phat trien thdnh cong biosensor phdt hipn virus gdy 
bpnh (Deng et ai; 2007, Lee et al, 2009). Vdi myc 
dich phdt trien mpt biosensor tren co sd FOFl-
ATPase vd cham lupng tir, trong cong trinh ndy 
chung tdi bieu hipn va tinh sach tieu phan p-subunit 
tir Bacillus SP3 va sii dyng protein tdi to hpp tinh 
sach gay mien dich cho tho de san xuat khang thfi 
khang p-subunit. Day se la nguyen lieu cho viec phat 
trien va hoan thien biosensor chan doan virus ciim vd 
cac tdc nhan gay benh khdc. 

VAT LIEU VA PHUONG PHAP 

Chung vi khuan vd vector 

Genomic DNA ciia chimg vi khuan Bacillus SP3 
do gido su Hideo Akutsu tai Vipn Nghien ciiu Protein, 
Dai hpc Osaka Nhat Ban cung cap. Vector pCR2.1 
(Invitrogen) va pET21a+ dupe sir dyng de tdch ddng 
vd bieu hipn gen ma hda p-subunit cua FOFl-ATPase 
(fabs) Idn lupt d E. coli DH5a vd BL21 (DE3). 
Protein tai to hpp (Fabs) bieu hien d he thdng nay 
dupe dieu khien bdi promoter T7 va gan them doan 
trinh ty 6 histidine giiip cho vipe tinh sach protein dich 
trd nen de ddng hon nhd sir dyng cpt Ni-NTA cd di 
l\rc vdi histidine. Chiing vi khuan Rhodospirillum 
rubrum mua hi Home Science Tools, My. 

Hda ch^t 

Taq polymerase, T4 ligase, X-gal, IPTG vd 

Ihang DNA 1 kb do Fermentas cung cap. Cdc 
enzyme gidi h^n Nde\ vd Xho\ tir New England 
Biolabs. Kil tdch chiet DNA hi Bioneer. ProBond™ 
Nickcl-Chclating Resin tir Invitrogen. PCR 
Purification Kil tir QIAGEN. Mang PVDF tir 
Millipore. Sua gky (skim milk), complete freund's 
adjuvant, incomplete Ireund's adjuvant, cpng hpp 
khdng IgG Ihd gdn HRP tir Sigma. 

T i c h ddng \k dpc trinh ti;' 

Doyn gen md hod p-subunit ciia FOFl-ATPase 
dupe khuech d^i bdng PCR vdi c$p mdi d^c hifu: 
moi sudi (BetaF), 5'-TTC CAT ATG ACA TCG 
COT GCG TTG G-3*; mdi ngupc (BetaR), 5'-AAT 
CTC GAG GAC ACC CAT CGC TTT CG-3'. De 
chin san pham PCR vdo vector bieu hipn, vj tri cdt 
ciia 2 enzyme Nde\ vd ATiol dupe dua vdo dau 5' 
tuong ling d moi xudi va mdi ngupc. 

Hon hpp PCR gdm: 2 ^1 DNA (50-100 ng), 2,5 
|il d^m taq, 1 ^1 moi xudi, 1 ^1 ngupc, 2,5 1̂ 
dNTP, 0,3 pi Taq polymerase vd 15,7 jil H2O. Chu 
trinh nhipt cua PCR: 94°C/3', 30 chu ky (95^/50", 
55°C/40", 72°C/40"); 72°CIV.- Sdn phdm PCR/afo 
dupe tinh sgch bang PCR Purificaticm Kit 
(QIAGEN), dupe chen vao vector pCR2.1 tao ra 
pCFabs, bien ngp vdo E. colt DH5a nhu da md ta 
(Ddng Van Quyen el al, 2005), nudi qua dem tren 
dTa moi trudng LB chpn Ipc bd sung X-Gal vd IPTG. 
Mpt so khuan l^c trang dupe chpn ngau nhien, nuoi 
lac qua dem trong moi trudng LB Idng bd sung Amp, 
sau dd tdch plasmid vd chpn Ipc cdc ddng mang do^n 
gen fi-suhunil bang phan tich enzyme gidi h ^ va xdc 
dinh trinh ty theo Sanger et ai (1997) tren mdy ABI 
PRISM®310q Genetic Analyzer. DCr lipu dupe xu ly 
bdng phan mem phan mem Bioedit va BLAST. 

Thiet ke plasmid bieu hi$n pEFabs, bieu hifn vd 
tinh sach Fabs 

fabs dugrc cat ra khdi pCFabs bdng Ndel vd Xhol 
va chen vdo vector pET21a+ da dupe xii: ly bdng 2 
enzyme tuong img t^o ra plasmid bieu hi?n pEFabs. 
Cac ddng plasmid tdi to hpp mang gen ma hda p-
subunit ciia FOFl-ATPase (pEFabs) dupe chpn Ipc 
bdng cdch cdt kiem tra vdi Ndel vi Xhol trudc khi 
bien n^p vao E. coli BL21(DE3) d l bieu hien gen 
dich. 

Plasmid tdi to hpp pEFabs dupe bien n?p vdo E. 
coli BL21 (DE3). Mpt khuSn I^c rieng re dupe nudi 
lac trong 10 ml mdi trudng LB Idng bd sung 
ampicillin (50 ^ig/ml) d 37°C d in khi ODgoo dat 0,6-
1 thi cdm img vdi IPTG ndng dp cudi ciing la I mM. 
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Dich te bao tiep tyc dupe nudi Idc vd lay mdu sau I, 
2, 3 va 4 h cdm ung dfi di?n di kilm tra sy bilu hien 
ciia protein tdi to hpp Fabs. Protein Fabs tdi Id hpp 
bieu hi6n dudi d^ng dung hpp cd gdn them 6 
histidine, do dd dupe tinh ŝ ch bdng cpt di lye 
ProBond™ Nickel-Chelating Resin (Invitrogen) theo 
hudng ddn ciia Invitrogen cd sy cai bien (Ddng Vdn 
Quylne/o/., 2008). 

Gay mien dich tren tho tao khdng the anti-Fabs 

Khdng thS khdng p-subunit tdi to hpp (anti-Fabs) 
dupe sdn xuat nhu dd md ta (Hanley et al, 1995). De 
t?o khdng the, 200 pg protein p-subunit tdi to hpp 
tinh ŝ ch dupe sir dyng cho mpt Ian gay mien djch 
tren thd. Qud trinh gay miln djch dupe l$p Idi 4 Ian, 
mdi Ian each nhau 5 ngdy. O Ian thir nhat, protein 
dupe trpn vdi ta chat Freund loan phan (complete 
freund's adjuvant) theo ty Ip 1:1, d cdc Ian con l̂ i 
protein dupe trdn vdi td ch t̂ Freund khdng hoan 
loan (incomplete freund's adjuvant). Sau 5 ngay ke 
tir Ian gay mien dich cudi ciing, mdu thd dupe lay ra, 
il 4 h d 37°C, sau dd de 4 - 6 h d 4°C de tdch neng 
huyet thanh. Huyet thanh dupe tdch bdng cdch ly tam 
lo î bd mau loan phan, chia nhd vdo cdc ong 
effendorf vd bao qudn d -80°C. 

Tinh chi chromatophore tir Rhodospirillum 
rubrum 

Chromatophore dupe tdch chiet theo 
phuong phdp cua (Stanley, Allen, 1965). Md td van 
tdt nhu sau: te bao nudi cay vi khuan tia 
Rhodospirillum rubrum dupe thu nhan bang ly tam 
4200 vong/phut trong 20 phiit d 4°C. Rua tl bdo 3 
Idn bdng nude khii ion lanh, hda lai trong dem 
phosphate 0,02 M (pH 7.0) cd chita MgSOj 0,01M 
theo ti le 5mg tl bdo/lml d€m. Te bdo dupe phd 
bdng may phd dp l\rc French Press (20.000 psi) de 
gidi phong chromatophore sau do u vdi 
Deoxyribonuclease theo ti i? 0.5 mg/ml djch phd te 
bao trong 20 phiit d nhiet dp phong. Ly tam 104.000 
g trong 1 h d 4°C, loai bd dich ndi, thu cdn va hda lai 
trong dem phosphate (0.02M). Cudi ciing 
chromatophore dupe phan tdch bdng ly tam si£u tdc 
gradient nwig d0 sucrose. 

Lai Western 

Chromatophore (5-15 ^g) chua FOFl-ATPase 
tach chilt d tren dupe phan tach tren gel 12% 
polyacrylamide, sau dd chuyin sang mang PVDF. 
Mang duoc phii qua dem d 4°C bdng siia tdch bo 
(skim miik) 5% pha trong dpm TBS (50 mM 

Tris.HCl, pH 7.4 and 150 mM NaCl). Sau khi rira 3 
Idn 5 phiit vdi TEST (TBS + 0.1% Tween 20), 
mang dupe ii vdi khang the khdng P-subunit (anti-
Fabs) chuan bi d tren pha lodng 500 Ian trong 5% 
sifa gay, Idc 2 h d nhiet dp phdng. Sau khi nia tiep 
3 Ian 5 phut vdi TBST, mdng dupe li vdi khdng the 
2 (cpng hpp khdng IgG thd gdn HRP) pha lodng 
10.000 Ian trong 5% siia gdy, Idc 2 h d nhi?t dp 
phdng. Rira mdng 3 Idn 5 phiit vdi TBST vd 1 Ian 
vdi TBS. Cuoi ciing ii mdng trong dung djch chat 
hipn mau (5 ml methanol + 15 mg chat hi?n mdu 
pha trong 25 ml TBS + 15̂ 1 30% H2O2) trong 10 
phiil va dpc ket qua. 

KET QUA VA THAO LUAN 

Tdch ddng doan gen mS hda p-subunit cua FOFl-
ATPase 

Gen FOFl-ATPase p-subunit (1422 bp)_(vilt tdt 
la fabs) ma hda mpt protein (Fabs) cd khdi lupng 
phan tii khoang 51 kDa. Tuy nhien, myc dich la tao 
khang the dac hieu khdng lai tieu phdn nay vi vay chi 
do^n gen mang cdc quyet dinh khdng nguySn quan 
trpng ciia protein nay mdi dupe bieu hien vd do do 
ban che dupe nhung su tuong tdc khdng dac hieu 
giira khang thi khang p-subunit (anti-Fabs) vdi cae 
khang nguyen ngoai lai trong cdc nghien cim sau 
nay, Doan gen nay dupe thiet dua vao tir trinh ty 
cong bd tren GenBank (X07804) va ket qud ciia cdc 
nghien ciru trudc (Montemagno et al, 1999, Liu et 
ai, 2006). ya^s dupe khuech dai bdng PCR sii dyng 
khudn genomic DNA tut Bacillus SP3 va cap mdi dac 
hieu BetaF va BetaR. Ket qua kiem tra san pham 
PCR cho mpt bang DNA cd kich thudc -380 
nucleotide, diing vdi kich thudc theo ly thuyet, dupe 
khuech dai dac hieu (Hinh 1, gieng 1). 

1 2 3 

Hinh 1, Dien di d6 gel agorose 1,5 % san phdm PCR fabs 
(1); San phSm c i t pCFabs b ing Ndel va Xho\ (2-5), Thang 
DNA 1 kb (M). 
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Sdn phdm PCR fahs dupe gdn vdo vector 
pCR2.l 190 ra pCFabs, bien n^p vdo E. coli DH5a. 
Mpt so khuan I9C trdng dupe nudi Idc trong mdi 
trudng LB cd bd sung Amp, plasmid dupe tinh sych 
vd cdl kiem ĥ i bdng enzyme gidi h(m Ndel vd ATioI. 
Cd 4 ddng plasmid thu dupe deu mang do^n DNA cd 

kich thudc -400 bp, tuong img vdi kich thudc _^ii 
theo ly ihuylt (Hinh I, gilng 2-5). D I khdng djnh 
chdc chdn, do^n gen dd tdch ddng dupe gidi trinh ty 
vd phdn tich bfing ph4n mim BLAST. Kit qud cho 
th^y dotm gen vira tdch ddng diing Id P-subunit cua 
F0Fl-ATPase(Hlnh2). 

atgacatcgcgtgcgttggcgccggaaatcgtcggcgaggagcattatcaagtcgcccgc 
M T S R A L A P E I V G E E H Y Q V A R 
aaagtgcagcaaacgctcgaacgttataaagaattgcaagacatcatcgccatcttgggg 
K V Q Q T L E R Y K E L Q D I l A I L G 

atggatgaactgtcggatgaagacaaactcgtcgttcatcgcgcccgccgcatccagttc 
M D E L S D E D K L V V H R A R R I C F 
ttcttgtcgcaaaacttccacgtggcggagcagttcacgggccaaccgggctcgtacgtg 
F L S Q N F H V A E Q F T G Q P G S Y V 

ccggtgaaagaaacagtgcgcggctttaaagaaattttggaaggcaaatacgaccatctt 
P V K E T V R G F K E I L E G K Y D H L 

ccggaagatcggttccgcttagtcggccgcattgaagaagtcgttgaaaaagcgaaagcg 
P E D R F R L V G R I E E V V E K A K A 

atgggtgtc 

M G V 

Hinh 2. Trinh ty nucleotide vd ammo acid suy diSn dogn gen md h6a p-subunit ciia FOFl-ATPase. 

Bieu hi^n vd tinh sach p-subunit cua FOFl-
ATPase d £ coft BL21 

fabs dupe cdt ra khdi pCFabs bdng Ndel vd Xhol 
va gdn vdo vector pET2la+ da dupe xii ly bdng 2 
enzyme tuong ling tao ra plasmid bieu hien pEFabs. 
Cac plasmid tai td hpp pEFabs dupe bien nap vao E 
coli DH5a va chpn Ipc bdng each cat kiem tra vdi 
ciing 2 enzyme tren Chimg tdi chpn dupe 2 ddng 
plasmid pEFabs mang doan gen fabs. Sau khi tinh 
sach lupng Idn, pEFabs mpt Ian nira dupe cdt kiem 
tra bdng Ndel vd Xhol trudc khi bien nap vdo E. coli 
BL21(DE3) dl bilu hien gen dich (hmh 3). 

Hinh 3. Di$n di d i gel agarose 1.5% sdn phSm c^ pEFabs 
v6i Wdel vd Xftol (1-2): Thang DNA 1 kb (M). 

Plasmid tdi td hpp pEFabs dupe bien n?p vdo E. 
coli BL21 (DE3). Mpl khuan l̂ c rieng rg dupe nuoi 
Idc trong mdi trudng LB chpn Ipc bieu hipn protein 
tai td hpp nhu md td d tren. Fabs tdi to hpp bî u hi?n 
ra cd kich thudc khoang IS kDa, tuong img vdi kich 
thudc ly Ihuylt ciia p-subunit ciia FOFl-ATPase. 
Muc dp bieu h i ^ ciia Fabs tfing ddn theo thdi gian 
nudi cay vd dat toi da sau 3 h cam ung vdi IPTG 
(hmh 4. gieng 2-5). Mpt sd dilu kipn bieu hi?n dd 
dupe thay doi de tim ra dieu kipn tdi uu nhu nhi§t dp 
bieu hi?n (37, 30 va 25''C), ndng dp chdt cam ung 
IPTG (1, 0.5 va 0.2 mM). Kit qud di?n di SDS-
PAGE cho thay, Fabs tdi to hpp ludn bieu hien d 
d^g thi viii vd dilu kipn tdi uu Id d 37°C, I mM 
IPTG vd sau cam ling IPTG 3 h (kit qua khdng neu 
d ddy). 

Do protein tdi to hpp Fabs gdn them 6-histidine 
t̂ i dSu C nen dupe tinh ŝ ch bdng cpt sdc ky di lyc 
ProBond™ Nickel-Chelating Resin. Qua trinh tinh 
sach dupe trinh bay 0 tren. Cac phan doan khac nhau 
chiia p-subunit ciia FOFl-ATPase tai td hpp sau tinh 
s?ich dupe kilm tra bdng d i ^ di SDS-PAGE. Kit 
qua cho thdy, Fabs tai to hpp cd dO tinh s|ich cao 
khdng Ian protein cua E. coli va cd thi diuig de t̂ o 
khdng thi (Hinh 4, gilng 8-10). 
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6 7 M 8 9 10 

Hinh 4. Di?n di d6 gel SDS-PAGE ki4m Ira sy bi^u hi0n ciia Fabs (A) vd protein tdi \h hpp sau khi tinh sgch (B): Djch \k bdo 
E. co/(tri/crc(1) vasaucdmCpng vdi IPTG 1. 2, 3, 4 h (2-5), M l u protein t6ng s6tru'6c khi quac$t(6) ; Djch chdy qua c$t(7); 
Cac phan doan 1-3 tinh sgch bling ProBond™ Nickel-Chelating Resin (8-10). 

Tao khang the khdng p-subunit tdi th hpp 

Trong biosensor dimg de chan doan cdc tdc nhan 
gdy benh thi khang th6 khang p -subunit (anti-Fabs) 
la mpt trong nhiing "cdu phdn" chinh. Nguyen ly 
hoat dpng vd cau tao cua biosensor dang phat trien 
da dupe nhieu phdng thi tren the gidi nghien ciiu 
(Liu et ai, 2006, Zhang el al, 2007, Daig el ai, 
2007). Trong nghien cihi nay, anti-Fabs dupe tao ra 
tren thd gdy miln dich vdi ^ -subunit tai td hpp. Quy 
trinh tao khdng the dupe tien hanh nhu mo ta d tren 
(Hanley e/a/., 1995). 

*-F0F1-ATPase 

Hinh 5. Lai Westem giOa anti-Fabs voi FOFl-ATPase trong 
chromatophore tCr Rhodospinllum rubrum.Prdt&n marker (M); 
Khang nguyfin FOFl-ATPase vdi ham lypng protein tuo'ng 
LPng la 10.5 va 3 pg (1 , 2 va 3), 

D I ki lm tra xem anti-Fabs cd phan ling vdi p -
subimit tu nhiSn hay khdng, lai Westem dupe thuc 
hipn giira anti-Fabs vdi khang nguyen FOFl -ATPase 
trong chromatophore tdch chilt tii R. rubrum. Nhu 
trmh bay d trSn, FOFl-ATPase la mpt enzyme bao 

thii d tat ca cdc sinh vat vi vay khdng the tao ra phai 
phdn img vdi khdng nguyen tir nhien. KSt qua lai 
Westem (Hinh 5) cho thay, anti-Fabs phan ling dac 
hieu vdi khdng nguyen p -subunit ty nhien, thS hien 
bdi mpt bdng phdn ling vdi kich thudc khoang 54 
kDa tuong duong vdi kich thudc ciia FOFl-ATPase. 
Miic dp phan ung tang dan khi tang ndng dp ciia 
khang nguy6n. Ket qua nay ciing cho thay doan gen 
p-subumt ma chung tdi tach ddng va bieu hien mang 
cdc quyet dinh khdng nguyfin quan trpng ciia tieu 
phan nay. Khang the nay se dupe tinh sach vd dimg 
d6 phat trien biosensor sau nay. 

KET LUAN 

Chiing toi da tach ddng va bieu hien thdnh cong 
P-subunit ciia FOFl-ATPase (Fabs) tir Bacillus PS3 d 
E.coli. Protein tdi td hop bieu hien d dang the vui cd 
gdn them 6 histidine dau C (Fabs), dupe tmh sach 
bing cdt sac ky ai lire vdi dp tinh sach cao va diing 
dS tao khang the. Khang the khang p -subunit tdi td 
hpp (anti-Fabs) phdn img dac hieu vdi khang nguySn 
FOFl-ATPase ty nhien Anti-Fabs cd ti6m nang d l 
phat trien biosensor cd dd nhay vd do dac hieu cao 
diing trong chan doan cac tdc nhan gay benh nhu vi 
virus, vi khuan va cae marker ung thu. 

Ldi cdm on: Cong trinh nay dvcrc thuc hen nha sif 
ho tra /cinh phi ctia de tdi doc lap cap nha nuac 
"Che tao va nghien cihi sir dung cdc cham luong tir 
CdSe/ZnS vai cac lap vo da duac biSn tinh lam chdt 
danh dau huynh quang sinh hgc, phuc vu cho sdn 
xuat vd xuat Izhdu cdc sdn phdm nong nghiep " vd 
Phong Vi sinh vat hgc Phdn tie. Cong trinh duac 
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ihifc hiin ttfi Viin Cong nglii .sinh hgc cd .w dung 
cdc thiet bj ciia Phdng tlu ngliiim trgng dicin ( Ynig 
nghi gen. Cdc tdc gid xln chdn thdnh cdm an gido su 
Hideo Akutsu /<// Viin Nghien cim Protein, Dgi hgc 
Osaka Nhgt Bdn da cung cap genomic DNA cluing 
Bacillus SP3. 
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EXPRESSION A N D P U R I F I C A T I O N O F p-SUBUNIT FOFl-ATPase F R O M BACILLUS IN 
E. COLI A N D P R O D U C T I O N O F P O L Y C L O N A L A N T I B O D Y A G A I N S T THE 
R E C O M B I N A N T P R O T E I N 

Nguyen Thi Hoa', Dong Van Quyen', Vu Thi Hien', Nguyen Thanh Tung', Le Phuong Hang', Nguyen 
Quang Liem^ Dinh Duy Khang' '* 

'institute of Biotechnology 
^Institute of Material Science 

SUMMARY 

The current outbreak of emerging microbial pathogens worldwide has stressed the importance and 
urgency of molecular surveillance of viruses. The rapid, specific and sensitive methods for detection of viruses 
play a key role in the success of control and prevention of virus infeclions. A number of methods have been 
developed to delect viruses, including immunological assays, transmission electron microscopy and PCR-based 
viral nucleic acid detection, and even optical microscopes. However, most of them are time consuming and 
require purifying the samples. Therefore, researchers are moving toward a potential approach which applies 
nanotechnology for development of biosensor to improve the sensitivity and detection of viruses. Herein, we 
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report the results on expression of P-subunit of the Bacillus SP3 FOFl-ATPase in E. coli and production of 
antibody against the recombinant protein. In order to achieve this, ihe DNA sequence encoding p-subunit was 
amphfied directly fi-om genomic DNA of Bacillus SP3 by PCR, cloned inlo pCR2.l vector and analyzed by 
restriction enzymes and DNA sequencing This domain was then constructed into pET21a-t- vector for 
expression in Ecob BL21 (DE3) strain. The recombinant p-subunil protein was punfied by ProBond™ Nickel-
Chelating Resin (Invitrogen) and was used to produce its polyclonal antibodies in rabbit Five days after the 
last injection, rabbit was sacrified and the total blood was collected. The serum was separated ft-om the total 
blood and stored at -80°C until use The Westem blol analysis showed that the antibodies reacted specifically 
toward P-subunit of FOFl-ATPase preseiil in chromatophore extracted from Rhodospirillum rubrum. These 
polyclonal antibodies have a potential to develop a biosensor to delect pathogens including viruses, baclenum 
and tumor cancer. 

Keywords: antibodies anti-Fabs, Bacdlus SPS. fi-subiinii from FOFl-ATPase, cloning, expression, purification. 
Rhodospirillum rubrum 


