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BIEU HIEN, TINH CHE KHANG THE PON DONG TAI TO HOP KHANG H5 VA UNG
DUNG CHO PHAT HIEN NHANH VIRUS H5N1

Hodng Ha, Phan Trong Hoang, Nguyén Hiru Cudng, L& Vin Son, Chu Hoang Ha

Vign Cong ngh¢ sinh hoc

TOM TAT

HSN1 1a virus gy nén dai djch com gia ciim & nhidu quéc gm trén, 1hé gi6i. pay thiét hai rat lon vé kinh 1é
va sirc khoe con ngudn. Virus HSN1 chira h¢ gen RNA sov don am gom 8 phin doan mi héa 8 loqi protein.
Trong 46 HA. NA va M 14 nhimg protein c6 kha ning, py mién dich 6 1¢ bdo. Chin dodn va diéu trj sém déng
vai 16 quan trong trong vnyc chien lh:um can bénh cim dong thar giip ngén chin nguy co bing phat thanh dm
dich Dya tén co ché mién dich hoc, bunp, ky thudt EL]SA khing thé da o ra s& duge sir dung de phit hlen
loai virus gdy b¢nh ndy. 1r d6 c6 phuong phdp phong chong hig¢u qui. Hi¢n nay, vige 1a0 ra céc khang thé 131
© hop don chudr (scFv) nr thir vign Phage display |2 mét trong nhimg hudng tiém nang ¢ 120 ra ngudn khing
thé s d\mg trong ¢dc phuong phap chan dodn nhanh Céc khéng the 141 lo hgp nay dugc tao ra nh ky thujt
biéu hign va tinh sach trong cic hé (honl_ biéu hucn ahu virus, vi khudn, nam men, ddng vat va thuc vit.. Vi
cdc wu diém nhu chi phi thap, than gian san xudt khang thé nhanb, hé lhong bi¢u hién vi khudn hién la sur lva
chon pho hu.n va thuong xuyén & cic phdng thi nghigm. Tmng ba viét nay ching t6) dua ra két qui nghién
ciu vé bicu hién tinh sach khing thé scFv dic ¢u HS cua virus HSNI, va budc déu thir nghiém phat hién
virus HSN1 biing ngumg két latex. 190 co s¢ cho san xunl kit chin doan nhanh phuc vu cho cong tic phat hign
bénh, ciing nhu dinh gid mirc d¢ sach b¢nh cia gia cdm & Viét Nam
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TONG QUAN

A/HSNI 14 ching virus gay cim gia cdm nguy
hidm nhat hi¢n nay da lan truyen wén 40 qubc gia &
chau A, Trung déng, chau Au va chdu Phi. Viét Nam
13 mdt rong nhimg guoc gia by dich cam A/HSN]
bung phat dir d¢i nhat, gy thiét hai lon kinh @ va
sirc khoe con ngudi. Trong mét thoi gian ngin, Vigt
Nam m:' thanh mét rong nhimg quoc gia “diém
néng” vé dich cim gra cam. Nhu'ng thang diu nim
2010, tinh hinh dich cim H5N1 van ¢6 nhimg dién
bién phic tap véi s6 ca mic cim A/HSNI ¢ thé néi
13 “bt thuéng” so véi nhimg nim trwée do khi chi
trong 2 thang ddu nim s6 ca nhiém cum da bang
tong sb ca mic ci ndm 2009. Theo théng bio 56
372/TB-DPMT ngay 17 thang 3 nam 2010 vé tinh
hinh dich cim A(H5NI1) cia Cuc Y € Dy phong va
Méi truéng Bo Y 1é, tinh dén ngay 04/3/2010 trén
toin The gi6i ghi nhan 486 truong hop duong tinh
cim A(HSN1) tai 15 Quéc gia, tmng do co 287
trudng hop vong
(http:/cucytegiaothong.mt.gov. vn/anVncw aspx?A
rticleID=2186).

Virus ciim A/HSN1 thudc ho Orthornyxoviridae
type A I virus RNA chira h¢ gen la RNA sgi don
4m (ss(-)RNA) bao gdm 8 phan doan, c6 d¢ dai tng

s6 khoang 13.500 nucleotide. Phan doan | - 3 md
héa cho protein PBI, PB2 va PA c6 chirc nang la
enzyme polymerase, diéu khién long hop ribonucleic
acid nguyén liéu cho h¢ gen va RNA thong tin Phin
doan 4 ma héa cho protein hemaggluunin (HA) la
protein “dgc”, mang tinh gay bénh, c6 tinh khang
nguyén va ¢6 kha ndng ngung két vai hong ciu ga.
Phén doan 5 ma héa nucleoprotern (NP) la protein c6
trich nhiém bao boc h¢ gen. Phan doan 6 1a gen chiju
trach nhi¢m 16ng hop enzyme neurammdase (NA),
clit thy thé giai phong virus khoi té bao, sau chu ky
nhan Ién ciia ching. Phan doan 7 mi héa 2 tiéu phin
protein dém M1 vd M2 (mamx protein) c6 chirc
ning tdp hop virus va tao kénh chuyén van ion qua
mang nhan. Hai proten nay dugc ma héa nr mét
RNA nhung cic khung doc khac nhau. Phin doan 8
ma hoa 2 tiéu phan protein khong can triic NSI va
NS2 (non-structural protein) da chirc ning (Bender
el al, 1999, Cheng et al, 2005; Farshid., 2006;
Wagner e/ al., 2002).

Chén doan va diéu tri sém déng vai trd quan
(rong trong vigc chién thing can bénh cim déng théi
giup ngin chan nguy co bung phat thanh dai dich.
Viéc img dung cac bién phap sinh hoc phan tir vao
nghién ciru céc virus gay bénh trén gia cam 14 nhu
cdu cAp thiét va dong vai trd quan trong trong cong
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thc phong chdng dai d|ch Cho dén nay chén dodn
com A (HSNI) chi yéu ky thudgt RT PCR (I’CR
phién ma nguge) va Real time PCR (PCR tho gian
thyre). o] Vi¢t Nam chi c6 mot var noi (Vign v sinh
dich té trung wong, b¢nh vign Bach Mai, dom v
nghién ciru 1am sang Dai hoc OXFORD) thyc hi¢n
dugc vl cong it mot ngdy
(http://bachmai.gov.vi/index.php? opllon-cnm conte
nt&task=view&id: ﬂR&Ilcmul 3) dé nh{n duge kg
qud. Hi¢n nay trén thé gigi, d¢ xdc d|nh nhanh va
chinh xdc virus giy bénh cing nhu kitm tra mirc 46
nhiém benh cua gra chm nbu(‘n 1a cb lh» sir dyng
khing thé don dong tai 1o hop nguon khang
nguyén djc higu cua virus nhu protein vé, protein
dém... Trén co ché midn dich hge, cac k¥ thut
ELISA, ngumg hét latex vi que thir d3 dugc dp dung
dé chin dodn nhanh dya va ngumg két khing nguyén
khang thé (Bang. 1990; Pham Van Ty, 2004)...
Khédng thé 130 ra s¢ dugc su dung aé phat hign Ioax
virus gy bénh. tir d6 c6 phuong phap phong chong
hi¢u qua (Nisengard er al. 1992; Camcy. 1990
Chen er al.. 2007: Xu er al., 2005). ngn nay, viéc
120 ra cic khang thé 14 td hop don chudi (scFv) tir
thu vign Phage display dang 1a mt trong nhimg
huéng tiém nang dé tao ra ngudn khang thé sir dung
wrong céc phuong phap chin doan nhanh. Céc khing
thé 1i 16 hgp ndy dugc tao ra nho ky thuat biéu hign
va linh sach wong cac h¢ théng bicu hién nhu virus,
vi khuin, nam men, ddng vat va thyc vl Vi cac uu
diém nhy chi phi lhap thai gian sin xudt khing thé
nhanh, h¢ lhong biéu hién vi khuan dang 13 sy lya
chon pho bién va thuong xuyén & cic phong thi
nghi¢m. Trong ba1 vict ndy, ching (5i dua ra k&t qua
nghién ctru vé biéu hi¢n tinh sach khéng thé scFv dc
hi¢u HS coa virus HSNI, va bugc dau thir nghiém
phal hi¢n virus HSN1 hang ngung két latex, 1ao co
s& cho sin xudt kit chin doan nhanh phyc vy cho
cong tac phat hién bénh, cing nhu danh gia mirc do
sach bénh cua gia cAm & Viét Nam.

VAT LIEU VA PHUONG PHAP
Vitli¢u

Ching E.coli HB215! dugc ding dé biéu hién
scFv. Vector pTI2+ chira doan gen mid héa scFv
(Hinh 1). Khang thé scFv da dugc sing loc trong thu
vign bang ky thudt phage display, c6 kha ning lién
két dic higu véi khang nguyén HS cia virus com A
do Phytoantibodics Lab -Vi¢n Di truyén thyc vit va
Nghién ciru cdy lrong (IPK-Gatersleben), Cong hoa
lién bang Birc cung cap. Ciip moi dac higu pIT-Neol-
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F (5" - AGG GAT CCT TAC TCG CGG CCC AGC
CGG CCA TGG - 3") va pIT-Not/-R (5* - CGT GAT
GG GAT GAT GAT GTG CGG CCG C - 3') duge
Ihiét ké trén co s&r trinh ty gen ma héa ScFv24,

Djch ni¢u trimg ga chira virus HSN1 v&i higu git
HA 14 256 do phong vi sinh vt phin w Vién Cong
ngh¢ sinh hoc cung cap.

SBred

Col2l on

Amp
Hinh 1. So d vector pT12+-scFv.

Phwong phip

Vector 14i 16 hgp pTI2+ dugc bién nap vio
ching biéu hign HB2151 bang phuong pbip sbe
nhiét (Cohen, 1972). K:l qua bicn nap dugc ki¢m tra
bing PCR v&i c5p mdi dac higu pTI-Ncol-F va pTl-
Notl-R. Chu trinh thyc hién bao gom: bién tinh diu
lién ¢ 94°C/3 phat, thye hign trong 25 chu ky (bien
tinh 94°C/50 gidy. bat cap méi 54°C/50 gidy, kéo
dai 72°C/1 phit 30 gidy): kéo dai hoin todn &
72°C/10 phut va két thic phan img & 4°C. San pbdm
PCR dugc kiém tra bing di¢n di wén gel agarose
0.8%.

scFv duge biéu hién trong lé bao E. coli HBZISI
theo qui trinh sau: vi khuan bién ngp dugc nubi cay
trong méi trudng co khang sinh chon loc 1
Ampicillin va chat cam img [PTG. Truéc khi thye
hién cam img bing PTG céc 1 bao vi khudn E. coli
HB2151 chira plasmid tdi 16 hgp dugc hoat hod bing
cach nudi cdy Hc o nhigt 49 37°C wong mbi truimg
chira khang sinh Ampicillin 100 mg/l cho dén mit 4
1€ bao thich hgp (ODeoonm lhu(‘mg ndm trong khodng
0,4 dén 0,6). Chung 161 tién hanh bb sung cbit cim
(mg IPTG dén néng d¢ cudi cing 12 ImM. Sau 25h
cam (mg IPTG & nhiét d6 30°C, thu sinh khm té bdo
bing ly tam 5000 vong/Sphit. Pha v té blo vi
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khudn bing siéu dm & cuong d¢ 60 trong dém PBS
IX. Ly tam thu Iay dich tan coa 1& bao va dién di
kiém tra séin phim wén gel polyacrylamid 12,6%.

Protein ti 15 hop duoc tinh sach bing cft 41 hye
Niken Resin trong bd sinh phim Probond Nickel-
Chelating Resin (Invistrogen), sau d6 dugc kiém tra
én gel polyacrylamid 12,6%. Ham lugng protein
dugc xéc dinh bang phuong phdp Bradford (1976).

Gin khdng thé scFv Ién bé mgt latex

Khéng thé scFv duge gin 1én bé mét hat latex
theo quy (rinh cla hang Bangslab
(http://www.bangslabs.com). Truéc khi gin khng
thé scFv dic higu HS, hat latex dugc rira 4 1an bflng
dung dich dém Sau d6, hat s& dugce kich hoat bﬁng
cach rén I3n 1- ethyl- 3, 3- dimcthyl aminopropyl
carb9diimide (EDAC). By 1a mé1 chat kich hoat. né
s& gan tam thoi lén nhém chic COOH wén bé mit
hat latex dé 1ao ra mét lién két c6 dé linh dong cao.
Sau d6 hat latex vai nhém chire duge kich hoat s¢
dugc ron véi khing thé scFv. Khi dé nhém amm
bédc ! cua khing thé scFv dac hiéu HS5 s& lién Kkét véi
nhom COOH di dugc kich hoat bing EDAC tao ra
hat latex gén protein HS.

Kiém tra tinh ngumg két ciia hat Latex di gin
protein lén bé mt

Sir dung nguyén ly ngung két dic higu giva
khn‘mg nguycn va khang thé. Trong d6, hat latex déng
vai tro lam gia d& tam cho cic lién ké nay tro nén 6n
dinh hon va phan img ngung két thyc chét 1a mt
phan img tring hop cia cac har latex ¢6 kich thuée
uho, l(héng nguyén trong mdu chin doin dong vai
tro chu ndi cac hat nay vé1 ohau,

pé quan sat duge béng mit _thuomg phan (g
ngimg ket giita khang thé rén bé mat hat latex va
khing nguyén bé mat HS thi viing tia phai c6 trén
100 cum tia, mdi cym tia ¢6 kich thuée khoang 50
um va chira khoang (05 hat latex, trong dé méi hat
latex phai c6 it nhat 10 khing thé dic hiéu véi khang
nguyén H5 bé mat bam u'cn bé mat. Hat latex sau khi
gin khing thé scFv vé&i ndng d¢ khic nhau lén bé
mit s& duogc trén véi nhimg dung dich chira virus dé
tim ra diéu kién téi wu ctia sy ngumg két.

KET QUA VA THAO LUAN

Bidu hién gen ma khéng thé scFv aic higu HS
trong té bao HB 2151

Poan gen ma hoa khing thé scFv dic hiéu HS

cua virus HSNI trong vector pT12 duge bién nap vao
té bao E. coli ching HB2151. Két qua thu duge la co
nhiéu khudn Iac moc dugc trén dia thach, Dé khing
dinh thém két qua ching 161 kiém tra sy c6 mAI cla
dogn gen scFv trong vector pTI2+. Chon ngiu nhién
2 dong Khudn lac va ucn hanh PCR tryc liép tir
Khuan lac ndy véi cdp moi diic higu pTI-Ncol-F v
pTI-Notl-R ban;, vige sur dung cdp moi dic hi¢u
pTI-Ncol-F v pTI-Notl-R.

kb '] ) (+) 3 3

Hinh 1. Sin phdm PCR ding mdi dgc hiéu cic dong
plasmid 18i 1& hop pTI2+-scFv M marker 1kb, 3.1,3.2 hai
dang khun lac.

Hinh | cho lhéy cac dong khuan lac déu cho két
qua ¢ mot bang duy nhit kich thudc khoing 736 bp
trong img vor kich thuoce cia gen scFv, chimg to
ching i da bién nap thanh cong plasmid tai 16 hop
pTL2+scFv vao ching E.colt HB2151.

Dé kiém tra kha nang biéu hién khing thé scFv
dZc higu HS, cic dong khuin Jac m!y duge cam img
IPTG va tich chiét protein mng sb. Protein Y cic
dong bién nap pTI2+scFv cé xuat hlen protein kich
thuée khoing 24 kDa. Khing thé scFv biéu hi¢n
dudi dang tan va theo thiét ké ban dau, khéng thé
scFv cé gan dudi 6- hliudm vi vay ching (6i st d\mg
cdt Nikel Resin Protein dé tinh sach. Hinh 3 cho thay
c4c phan doan khic nhau chia protein i td hop ¢o
dp tinh sach kha cao. Ham lugng protein thu dugc
cao nhit ¢ céc phan doan 2, 3.

Protein scFv sau khi tinh sach con chira nhiéu
mudi, anh hudng dén hoat tinh cia protemn trong qua
trinh ngung két hat latex va que thir nhanh sau ndy,
nén ching tdi da sir dung cot loai mudi Nanosep dé
thu dugc protein scFv sach. Néng 4 protewn dugc
xdc dinh 12 12,56 mg/lit md: trudmg nudt khudn.
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Hinh 3. Protein scFv dac hidu H5 sau khi tinh sach bing
s&c ky &1 lyc. 1. marker; 2-4° cac phan doan linh sgch

Giin khéng thé scFv 1én bé mat latex

Khéng Whé scFv duge gﬁn 1én bé mat hat latex
theo quy trinh cha hing Bangslab, theo protocol cua
Bangslab, 0.4mg protein scFv dugc dung dt gin lén
12.5mg hat latex. Sau 15 phut gin, chung 16 thu
dugc phyc hgp scFv-latex. Phire hop nay duge kiem
tra kha nang hoat dong bing cic thi nghi¢m ngumg
k&t v khang nguyén dac hi¢u cho HS.

Ung dyog hat latex gin scFv trong phat hign
virus H5N1

Nhimg hat latex dugc gin véi khang thé scFv
dic hlcu H3 dugce tron 1an von dung djch chira virus
gcdc noug d¢ dugc pha loang khac nhau 10 1an, 100
1in, 1000 lan dé x4c dinh mic dd ngumg két cua hat
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latex.. Ching dugc so sanh véi di chimg am 13 hat
latex dugc tron 1in véi dung dich PBS.

Thi nghi¢m thir nhét: véi ndng d6 goc, Khng
pha lodng (v6i hi¢u gia HA 14 256/dom vi), mire 4§
ngumyg ket rét rd rang, b thé (hay duge béng rodt
thudmg. con khi quan sit bﬁng kinh hién vi o6 49
phéng dai 13 10 thi nhin thdy ving ngung két 1a rit
16 va cé mit 49 dAy diic (Hinh 4B)

O thi nghi¢m thir hai, dung dich niéu trimg gi
phu loang 10 ln thi sau khodng 2 dén 3 phit sy
ngung ket xudt hign vd mat do cic vang ngung ket
c6 thua hon va dién tich cing nhd di so véi thi
nghi¢m thix nhat (Hinh 4C).

Thi nghlqm thit ba, dung dich niéu trimg ga pha
loang 100 1an sau 2 dén 3 phit quan sét bang mit
thuomg khé co thé thay dugc sy ngung két nén
ching 161 tién hanh soi dudi kinh hién vi thi thiy
mét do va dign tich céc viing ngung kél ngdy cang
thua (Hinh 4D).

G hi nghiém cubi cing ching 161 pha lodng
1000 Iin lic ndy khéng thé quan sat dugc hién nigng
ngung két b{mg mal thuong nén sau khi soi dudi
kinh hién vi, anh cho lhéy mat d¢ luc nay la ral thua
v dién tich 1 rit nho nén ching t6i quyét dinh
khong pha fodng nira (Hinh 4E).

Ke( qua trén cho thiy ¢6 thé img dyng pbuong
phap gin két hat latex co gin khang thé scFv tron|
phat hi¢n nhanh virus H5N1 & nong 49 khing the
thip véi higu gid HA 14 0,256.

Hinh 4. K&t qua phan (g ngung két so1 dudn kinh hidn vi c6 vat kinh 10. A. Hal latex rdn véi dung dich PBS. B. Hat latex
116n vén dich midu trirng g4 hidu gia HA 1 256, C. Nigu tnirng ga pha loang 10 1An c6 hidu gia HA 13 25,6 D. Nigu tarmg gb
pha loang 100 1An ¢ hidu gia HA 14 2,56; E Nidu trirng gé pha loBng 1000 IAn c6 hidu gia HA 12 0,256

KET LUAN

Khang lhé_ scFv dac hidu cho khang nguyén HS coa
cim gia cam H5N1 da dugce bieu hi¢gn wong E. coli
va tinh ché thanh céng. Buéc diu img dyng thanh
cong hat latex 6 gin khng thé don dong dic higu
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cho khang nguyén HA trong phat hi¢a virus HSNI
trong mau nghién ciru. Day s 12 co s¢ dé img dung
va phat rién thanh cong nghé chin doan phat hi¢n
bénh cam A/H5N | trén gia cam.

L cdm om: Cong trinh duoe thyee hién irong khuén
khé dé t6i cdp Viégn KH&CN Vigt Nam: “Nghién ctni
1ao b sinh pham phat hign nhanh virus cim A img
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dung khang Ihe don chudi scFv 1di 18 hgp". Céc thi
nghiém dvge 1ién hanh c6 sir dung trang thiét bj ciia
Phong thi nghiém trong diém ve Cong nghé gen,
Vién Cong nghé sinh hgc.
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OVEREXPRESSION AND PURIFICATION OF H5 scFv FOR A/H5N1 DETECTION

Hoang Ha, Phan Trong Hoang, Nguyen Huu Cuong, Le Van Sor, Chu Hoang Ha®

Institute of Biotechnology

SUMMARY

The avian flu HSN} causes avian disease in many counirics, and has alrcady caused more than $10 billion
in losses to poultry farmers This virus genome consists of cig}u segments of negative-stranded RNA, which

code for 11 proteins. Among them, malrix pmlcms (M),

(HA) and d:
of di

(NA) arc

ic kits for detection

umportant proteins, which are targets for vaccine

The develop

for avian nfected with influenza A virus at early stages becomes crucial in discase control Recently,
recombinant Single Chain Fragment Variable (scFv) antybodies against pathogens in human have been
produced using phage-display I and y 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 aganst HS
protein of influenza A virus. The genc encoding for a scFv antibody specific for the HS protein of influenza A
virus had been previously sclected and inserted 1nto the jon vector pT12+ ( blished results). The
scFv protein is purified by affinity chromatography principles on nickel column. And then we successfully

® Author for correspondence: Tck: +84-4-37562368; E-mail: chuhoangha

ibt.ac.vn
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develop a system to detcel influenza A virus using the punfied scFv coupling with latex beads via
hemagglutination reaction.

Acywords: tugen ey esson, HSNY, Hemaggelunmn, latex





