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TOM T A T 

H5N1 la virus gay nen d^i dich ciim gia cam d nhieu quic gia tren ihe gidi, gay thi?! hai rdl Idn vi kinh ti 
va sire khoe con ngudi. Vims HSN 1 chua hf gen RNA spi don am gom 8 phan doan ma hoa 8 logi protein. 
Trong do HA NA vd M la nhiing protein c6 kha nang gay miln d]ch 6 te bao. Chan doan va dieu trj sdm dong 
vai tro quan trpng trong viec chien thing cin b?nh ciim dong thdi giiip ngan ch^n nguy co bung phdt thanh d̂ u 
dich Dya tren co chi mien djch hpc, bang ky ihu^t ELISA. khdng the da lao ra se dupe sii dung di phdl hien 
loai vims gay b?nh nay, lir d6 c6 phuong phdp ph6ng chong hifu qua, Hi?n nay, vi|c tao ra cac khang the tai 
lohpp don chuoi (scFv) tir thu vi?n Phage display Id mpt trong nhung hudng tiem nang de tao ra nguin khang 
the sii dyng trong cac phuong phdp chan dodn nhanh Cdc khdng the tai t6 hpp nay dirpc t^o ra nha ky thuat 
bieu hi?n va tinh sach trong cdc h? thong biiu hi?n nhir virus, vi khuan, nam men, dgng vat va thyc vat., Vdi 
cac uu diem nhu chi phi thap, thai gian san xual khdng the nhanh, he thong bieu hien vi khuan hien la su lya 
chpn pho bien va thudng xuyen d cac ph6ng thi nghi?m. Trong bai viet nay chiing toi dua ra kSt qua nghien 
cim ve bieu hifn tinh ŝ icli khang the scFv dac hieu H5 cua virus H5N1, va buoc dau thii nghiem phat hien 
virus H5N1 bang ngung ket latex, X^o ca sP cho san xuat kit chan doan nhanh phuc vu cho cong tac phat hien 
benh, cung nhu ddnh gid mire dp s^ch bfnh ciia gia cam a Viet Nam 

Tit khoa:. Hemagglulinin. HSN. hat latex, bieuhi^n, khdng the 

TONG QUAN 

A/H5N1 Id chiing virus gay ciim gia cam nguy 
hiem nhat hipn nay da Ian truyen tren 40 quoc gia d 
chau A, Trung ddng, chiu Au vi chau Phi. Viet Nam 
la mpt trong nhimg quoc gia bi dich cum A/H5N1 
bung phdt du dpi nhat, gay thipt hai Idn kinh te vd 
sue khde con ngudi. Trong mpt thdi gian ngan, Viet 
Nam trd thinh mpt frong nhirng quoc gia "diem 
ndng" ve dich ciim gia cam. Nhirng thing dau nam 
2010, tinh hinh dich ciim H5N1 van cd nhiing dien 
bien phiitc tap vdi so ca mac cum A/H5N1 cd the ndi 
la "bat thudng" so vdi nhimg nam trudc do khi chi 
frong 2 thing dau nam sd ca nhiem ciim da bang 
long s6 ca mic c i n im 2009. Theo thdng bio sd 
372/TB-DPMT ngiy 17 thing 3 nam 2010 v i tinh 
hmh dich ciim A(H5N1) cua Cyc Y te Dy phdng va 
Mdi trudng Bp Y t i , tinh din ngay 04/3/2010 fren 
toin The gidi ghi nh|in 486 trudng hpp duong tinh 
cum A(H5N1) tai 15 Qudc gia, trong do co 287 
trudng hpp tu vong 
(http://cucvtegiaothong.mt. ̂ .ov. vn/PrintView.aspx?A 
rticleID=2I86>. 

Virus cum A/H5N1 thupc hp Orthomyxoviridae 
type A la virus RNA, chda hp gen l i RNA spi don 
am (ss(-)RNA) bao gdm 8 phin doan, cd dp dii t ing 

so khoang 13.500 nucleotide. Phan doan 1 - 3 ma 
hda cho protein PBI, PB2 va PA c6 chiic nang la 
enzyme polymerase, dieu khien tong hpp ribonucleic 
acid nguyen lieu cho he gen va RNA thong tin Phan 
doan 4 ma hoa cho protein hemagglutinin (HA) l i 
protein "dpc", mang tinh gay benh, c6 tinh khing 
nguyen va co khi nang ngung ket vdi hong cau gd. 
Phan doan 5 ma hoa nucleoprotetn (NP) la protein co 
frich nhiem bao bpc he gen. Phan doan 6 la gen chiu 
frich nhipm long hpp enzyme neuraminidase (NA), 
cat thy the gidi phdng vuus khdi te bao, sau chu ky 
nhan len cua chiing. Phan doan 7 ma hoa 2 tieu phin 
protein dem Ml vi M2 (mafrix protein) cd chiic 
nang tap hpp virus v i tao kenh chuyen van ion qua 
ming nhan. Hai protem niy dupe ma hda tir mpt 
RNA nhung cic khung dpc khic nhau. Phan doan 8 
ma hda 2 lieu phan protein khdng cdu true NSl vd 
NS2 (non-structural protein) da chuc nang (Bender 
el a/., 1999; Cheng el ai, 2005; Farshid., 2006; 
Wagner era/., 2002). 

Chan doan v i dieu tri sdm ddng vai fro quan 
frong frong viec chiin thang can benh cum dong thdi 
giup ngan chan nguy co bimg phit thinh dai dich. 
Viec ling dung cdc bien phdp sinh hpc phan tir vao 
nghien cdu cic virus gay benh tren gia cam Ii nhu 
cdu cip thiet va dong vai tro quan trong frong cdng 
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tdc ph6ng ching d̂ i djch. Cho din nay chin dodn 
ciim A (H5NI) chu yiu kj Ihu l̂ RT PCR (PCR 
phien mi ngupc) vd Real time PCR (PCR Ihdi gian 
thyc). Ci Vipl Nam chi cd mpl vii noi (Vipn vp sinh 
djch te frung uong, bpnh vî n B ĉh Mai, don v| 
nghien ciiu lam sing D̂ ii hpc OXFORD) thyc hipn 
dupe vd cung mil mpt ngiy 
(htlp://bachmai.gov.vn/indcx.php?oplion^com, .contc 
nt&lask=vicw&id=88&Ucmid=33) de nhjin dupe kit 
qui. Hî n nay ircn thi gidi. di xac djnh nhanh vd 
chinh xic virus giy bpnh cQng nhu kiem tra mire dO 
nhiein bpnh ciia gia cim ngudi ta cd thi sit dyng 
khing thi don ddng tii Id hpp tir nguon khing 
nguyen d$c hipu cua virus nhu prolein vd, protein 
dpm... Tren co che mien djch hpc, cdc ky Ihu t̂ 
ELISA. ngung Kcl lalex vi que thir di dupe dp dyng 
di chan dodn nhanh dya va ngung kit khdng nguyen 
khdng thi (Bang, 1990; Pĥ un Vdn TV. 2004)... 
Khing thi tpo ra sS dupe sir dyng di phdt hi§n lo î 
virus giy bpnh, tir dd cd phuong phdp phdng chong 
hi?u qud (IMisengard et al.. 1992; Carney, 1990; 
Chen et ai. 2007; Xu et ai. 2005). Hipn nay, vipc 
t̂ o ra cic khdng the tii td hpp don chudi (scFv) lir 
thu vipn Phage display dang li mpt frong nhihig 
hudng tiem ndng de tao ra ngudn khang the sir dyng 
trong cac phuong phdp chan doin nhanh. Cic khing 
thi tii td hop nay dupe tao ra nhd ky thuat bieu hipn 
va tinh sach trong cdc hp thdng bieu hien nhu virus, 
vi khuan, nam men, dpng vat vd thyc vat. Vdi cac uu 
diem nhu chi phi thap, thdi gian sdn xuat khing the 
nhanh, he thing bieu hipn vi khuan dang li sy lya 
chpn pho bien va thudng xuyen d cic phdng thi 
nghipm. Trong bai viet nay, chung toi dua ra ket qui 
nghien cihi vi bieu hipn tinh sach khdng the scFv djic 
hipu H5 ciia virus H5N1, vd budc dau thu nghipm 
phit hipn virus H5N1 bing ngung ket latex, t^o co 
sd cho sdn xuit kit chin doin nhanh phyc vy cho 
cong tic phat hipn bpnh, cung nhu dinh gia muc dp 
ŝ ich bpnh cua gia cim d Vipt Nam. 

VAT L1$U VA PHUONG PHAP 

Vlt li^u 

Chiing Ecoli HB2I51 dupe diing de bieu hipn 
scFv. Vector pT12+ chita doan gen mi hda scFv 
(Hinh 1). Khdng the scFv dd dupe sang Ipc frong thu 
vî n bing ky thuat phage display, cd khd nSng lien 
kit die hî u vdi khing nguyen H5 cua virus cum A 
do Phytoantibodies Lab -Mpn Di truyin thyc v t̂ vi 
Nghien ciiu cay ti-flng (IPK-Gatersleben), Cpng h6a 
lien bang Ddc cung cap. C§p mdi ddc hipu pIT-M:o/-
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F (5' - AGO GAT CCT TAC TCG CGG CCC AGC 
CGG CCA TGG - 3') vi plT-Notl-R (5' - CGT GAT 
(i(iT GAT GAT GAT GTG CGG CCG C - 3") dupe 
ihiii kc ircn co sd trinh ty gen mi hda ScFv24. 

Djch nipu trdng gi chiia virus HSN I vdi hi^ ffi 
HA li 256 do phdng vi sinh v0t phan tu Vipn Cong 
ngh$ sinh hpc cung cip. 

Hinh 1. So di vector pTI2+-scFv. 

Phutmg phip 

Vector lii td hpp pTI2+ dupe bien ngp vao 
chung biiu hipn HB2151 bing phuong ph^ sic 
nhiet (Cohen, 1972). Kit qua bien n^p dupe kiem tra 
bing PCR vdi c5p mii d?c hipu pTI-NcoI-F vi pTI-
Notl-R. Chu trinh thyc hipn bao gom: bien tinh diu 
lien d 94^C/3 phiit, thyc hipn n-ong 25 chu ky (bien 
tinh 94*'C/50 giay, bit cip mdi 54"C/50 giay, k^ 
dii 72*C/I phiil 30 giiy); keo dai hoan loan 0 
72*C/I0 phiit vd kit thuc phin iing d 4*'C. Sin i*iin 
PCR dupe kiim fra bing dipn di fren gel agarose 
0,8%. 

scFv dupe bieu hipn trong te bio E. coli HB215I 
theo qui trinh sau; vi khuin bien n§p dupe nuoi ciy 
frong mdi trudng cd khing sinh chpn Ipc la 
Ampicillin vi chat cim ung IPTG. Trudc khi ftyc 
hipn cam iing bing IPTG cac te bao vi khuan E. coli 
HB2151 chira plasmid tai td hpp dupe hoat hoi bdng 
each nuoi ciy lie d nhipt dp 37*'C fr-ong mfli tnrcmg 
chiia khing sinh Ampicillin 100 mg/1 chodenmdtd^ 
ti bio thich hpp (ODsoonm diudng ndm frong kho^g 
0,4 din 0,6). Chiing tdi tiin hinh bi sung chit cam 
irng IPTG din ndng dp cudi ciing li ImM. Sau 2,5 h 
cim dng IPTG d nhipt dp SO^C, thu sinh khii ti bao 
bing ly tim 5000 vdng/5phut. Phi vd ti bao vi 
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khuin bing siSu im d cudng dp 60 trong d§m PBS 
IX. Ly tam thu liy dich tan cua ti bao vi di?n di 
kiim fra sin phdm fren gel polyacrylamid 12,6%. 

Protein tai to hpp duoc tinh ŝ ch bing cpt ii lyc 
Niken Resin frong bp sinh phim Probond Nickel-
Chelating Resin (hivistrogen), sau dd dupe kiim fra 
fren gel polyacrylamid 12,6%. Him lupng protein 
dupe xic dinh bing phuong phdp Bradford (1976). 

Gan khdng the scFv len be mgl latex 

Khang the scFv dupe gin len bi mat hat latex 
theo quy frinh cua hing Bangslab 
(http://virww.bangslabs.com). Trudc khi gan khdng 
the scFv die hipu H5, hat latex dupe nia 4 lin bing 
dung dich dpm Sau do, h t̂ sS dupe kich ho t̂ bing 
cdch frdn lin 1- ethyl- 3, 3- dimethyl aminopropyl 
carbodiimide (EDAC). Day li mpt chat kich ho^t, nd 
sS gan tam thdi len nhom chuc COOH tren be mjit 
hat lalex de tgo ra mpt lien ket c6 dp linh dpng cao. 
Sau do hat latex vdi nhdm chirc dupe kich ho t̂ se 
dupe frpn vdi khdng thi scFv. Khi dd nhdm amin 
bac 1 cua khing the scFv die hieu H5 s£ lien ket vdi 
nhom COOH da dupe kich hoat bing EDAC tao ra 
hat latex gan protein H5. 

Kiem tra tinh ngimg kit cda /ijtf Latex dd gdn 
protein ten be mgt 

Su dung nguyen ly ngung ket die hieu giiia 
khang nguyen vi khing the. Trong dd, hat latex ddng 
vai trd Idm gia dd lam cho cic lien ket ndy trd nen dn 
dinh hon vi phin ung ngung ket thuc chat li mpt 
phin ling triing hpp cua cdc h t̂ latex co kich thudc 
nho. Khang nguyen frong mau chin doan ddng vai 
fro ciu ndi cac hat nay vdi nhau. 

De quan sat dupe bing mdt thudng phan ung 
ngung ket giira khing the tren bi mil hat latex vi 
khdng nguyen bi mat H5 thi viing tua phai c6 fren 
100 cum tiia, mSi cym tiia cd kich thudc khodng 50 
fim va chua khoing 105 hat latex, trong do mdi h?t 
latex phii cd it nhit 10 khdng thi die hipu vdi khing 
nguyen H5 bi mjt bim fren bi mit. Hal latex sau khi 
gdn khing the scFv vdi nraig dp khic nhau len be 
mat se dupe frpn vdi nhirng dung djch chiia virus de 
tim ra di6u kipn toi uu ciia sy ngung kit, 

KET QUA VA THAO LUAN 

Bieu hifn gen m& khang the scFv dac hieu H5 
trong ti bao HB 2151 

Doan gen md hda khang thi scFv die hieu H5 

cua virus H5NI trong vector pT12 dupe bien nap vio 
te bao E. coli chiing HB2151, Kit qui thu dupe li c6 
nhieu khuan l̂ ic mpc dupe fren dTa thach. De khdng 
djnh them ket qui chimg tdi kiem fra sy cd mil cua 
doan gen scFv trong vector pT12+. Chpn ngau nhien 
2 dong kliuan l̂ c vi tiin hinh PCR tryc tiip tir 
khuan l̂ c niy vdi c$p mii d?LC hipu pTI-NcoI-F vi 
pTI-Notl-R bdng vi?c sir dyng c$p mii d?Lc hi?u 
pTI-NcoI-F vi pTI-Notl-R. 

Hlnh 1. Sin phim PCR dung m6i d§c hi^u cdc d6ng 
plasmid tdi to hpp pTI2+-scFv M marker Ikb, 3.1,3.2 hai 
d6ng khuin lac. 

Hinh 1 cho thay cdc ddng khuin lac deu cho ket 
qua CO mpt bing duy nhat b'ch thudc khodng 736 bp 
tuong dng vdi kich thudc cua gen scFv, chung to 
chimg loi dd biin nap thanh cong plasmid tai td hpp 
pTI2+scFv vdo chung E.coli HB2151. 

Di kiim tra khd ndng biiu hipn khang thi scFv 
dac hipu H5, cic ddng khuin lac ndy dupe cim img 
IPTG va tich chiit protein ting sd. Protein frt cic 
ddng biin n?.p pTI2+scFv co xuit hipn protein kich 
thudc khodng 24 kDa. Khing_ thi scFv biiu hipn 
dudi dan§ tan vi theo thiit ki ban ddu, khang the 
scFv CO gin dudi 6-hishdin, vi v$y chung tdi sd dung 
cpt Nikel Resin Protein d% tinh s?ch. Hinh 3 cho thay 
cac phan doan khdc nhau chda protein tii td hpp co 
dp tinh sach khi cao. Him lupng protein thu dupe 
cao nhit d cdc phan do^ 2, 3. 

Protein scFv sau khi tinh ŝ ch cdn chiia nhieu 
mudi, anh hudng din hoat tinh cua protem frong qui 
trinh ngung kit hat latex vi que thd nhanh sau niy, 
nen chiing tdi da su dyng cpt loai muoi Nanosep dfi 
thu dupe protein scFv sach. N6ng dp protein dupe 
xic djnii li 12,56 mg/Iit moi trudng nuoi khuin. 
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Hlnh 3. Prolein scFv die hl$u H5 sau khi tinh sach bing 
sdc ky dl lyc. 1. marker; 2-4' cdc phdn do^n linh sach 

c i n khing the scFv len bi m$t lalex 

Khdng thi scFv dupe gin I6n bi m l̂ h t̂ lalex 
theo quy trinh ciia hing Bangslab, theo protocol ciia 
Bangslab, 0.4mg protein scFv dupe dung de gin len 
12,5mg h t̂ latex. Sau 15 phiit gin, chung tdi thu 
dupe phyc hpp scFv-latex. Phiic hpp niy dupe kiem 
tra khi ning hoat dpng bing cic thi nghipm ngung 
kit vdi khang nguyen die hipu cho H5. 

Ung dung hat latex gin SQFV trong phit hifn 
virus H'SNI 

Nhimg hat latex dupe gdn vdi khing the scFv 
die hieu H5 dupe trpn tin vdi dung dich chiia virus 
d cic ning dp dupe pha loing khac nhau 10 lin, 100 
Ian, 1000 Ian de xic dinh miic dp ngung ket ciia h t̂ 

latex.. Chiing dupe so sinh vdi dii chung am li ĥ t 
latex dupe trpn 1^ vdi dung djch PBS. 

Thl nghiem thd nhit; vdi ning dp gic, khfing 
pha ioing (vdi hipu gid HA li 256/don vi), mircdO 
ngung kcl rit rO rdng, cd thi thiy dupe bing nit 
ihudng, cdn khi quan sit bing kinh hien vi c6 dp 
phdng d̂ i li 10 thi nĥ in thay viing ngung kit li rit 
Idn vi cd m t̂ dO diy d§c (Hinh 4B) 

d thl nghiem thu hai, dung djch ni§u trdng gi 
pha Ioing 10 lin thi sau khodng 2 din 3 phiit sy 
ngung ket xuit hî n vd mdt dp cic vung ngung kit 
c6 thua hon vi dipn tich ciing nhd di so vdi thi 
nghiem thii nhit (Hinh 4C). 

Thi nghipm thd ba, dung djch nipu trimg gi pha 
lodng 100 Ian sau 2 din 3 phut quan sit bdng mil 
thudng kh6 cd thi thiy dupe sy ngung kit nen 
chung tdi tiin hinh soi dudi kinh hien vi thi thiy 
m ît dp vd dipn lich cic vimg ngung kit ngiy cdng 
thua (Hinh 4D). 

Cf thi nghipm cuoi cung chimg tdi pha Ioing 
1000 lin Ilic niy khdng thi quan sit dupe hien tupng 
ngung kit bdng mil thuimg nen sau khi soi dudi 
kinh hiin vi, inh cho thiy mat dp luc niy la rit thua 
vi dipn tich li rat nhd nen chiing tdi quyet dinh 
khdng pha lodng niia (Hinh 4E). 

Ket qua fren cho thay cd the ung dung phuong 
phdp gin kit hat latex cd gin khang the scFv trong 
phat hipn nhanh virus H5NI d ndng dp khing the 
thipvdi hipu gii HA li 0,256. 

Hlnh 4. K4t qud phdn iing ngung k6t soi dudi kinh hiin vi c6 vjt kinh 10. A. Hal latex trPn vdi dung d|ch PBS, B. Hat latex 
t f ^ vdi djCh ni$u ln>ng gd hl̂ u gii HA l i 256, C, Ni$u triing gd pha lodng 10 lin c6 hi$u gii HA Id 25,6; D. Nî u tning gd 
pha lodng 100 linc6hi$ugii HAIi2.56; E Ni$u tning gd pha Ioing 1000 lin c6hi$u gii HA l i 0,256 

Khing the scFv ddc hipu cho khang nguyen H5 cua 
cum gia cam H5N1 da dupe bieu hipn frong E. coli 
vi tinh che thinh cong. Budc dau ung dyng thdnh 
cong hat latex cd gan khing the don ddng d$c hipu 

cho khing nguyen HA frong phit hipn virus H5N1 
frong miu nghifin ciiu. Day se li co sd di dng dyng 
vi phit friin thdnh cong nghf chin doin phat hi$n 
bpnh ciim A/H5N1 fr&i gia cim. 

hifi cSm orn: Cong trinh dugc thiic hien trong khuon 
khd di tdi cdp Vi$n KH&CN Vi4t Nam: "Nghien cau 
tgo bg sinh phdm phdt hi?n nhanh virus cum A ung 
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dung khdng thi dan chuoi scFv tdi to hgp". Cdc thi 
nghiem duac lien hdnh co su dung trang thiit bi cda 
Phong thi nghiem trgng diim ve Cong ngh$ gen, 
Vien Cong ngh^ sinh hgc. 
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O V E R E X P R E S S I O N A N D PURIFICATION OF H5 scFv F OR A/H5N1 D E T E C T I O N 

Hoang Ha, Phan Trong Hoang, Nguyen Huu Cuong, Le Van Son, Chu Hoang Ha* 

Institute of Biotechnology 

SUMMARY 

The avian flu H5NI causes avian disease in many countries, and has already caused more than $10 billion 
in losses to poultry farmers This vuus genome consists of eight segments of negative-stranded RNA which 
code for 11 proteins. Among them, matrix proteins (M), hemagglutinin (HA) and neuraminidase (NA) are 
important proteins, which are targets for vaccine production. The development of diagnostic kits for detection 
for avian infected with influenza A virus at early stages becomes cmcial in disease control Recently, 
recombinant Single Chain Fragment Variable (scFv) antibodies against pathogens in human have been 
produced using phage-display technology and successfiilly applied in developing diagnostic kits Due to a 
number of advantages of this system, it is preferably powerful tool in creating kits to rapidly detect influenza A 
virus. In this study, we report effective systems for expression and purification of a scFv antibody against H5 
protein of influenza A virus. The gene encoding for a scFv antibody specific for the H5 protein of influenza A 
virus had been previously selected and inserted into the expression vector pTI2-H (unpublished results). The 
scFv protein is purified by affinity chromatography principles on nickel column. And then we successfiilly 
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develop a syslcm to delect influenza A virus using the purified scFv coupling wilh lalex beads via 
hcmagglulinalion reaction. 

heiHiinl',: (/if;,t;.7i i-\iiii-.\ii>n. H5NI, Hemagglutinin, latex 




