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THIET KE VECTOR TRUNG GIAN BACULOVIRUS MANG HOP GEN
HEMAGGLUTININ (HA) DE TAO VIRUS-LIKE PARTICLE CUA VIRUS CUM A/HSN1

SAN XUAT VACCINE
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Vién Céng nghé sinh hoc

TOM TAT

Cong nghé tao hal g1a virus (virus-like paruclu — VLPs) dang la mét huéng di day trién vong lrong vige
san xudl vaceine thé h¢ mén véi nhimg cdi tidn vé do an todn vi higu lyc. V& myc dich tao ching com
A/HSN| bing cong ngh¢ VLPs lam vaccine, ching t6i 1ién hanh thiét ké vector trung gian baculovirus man,
hop gen HA ur ching cim A/HSN] phan ]?p tai Vigt Nam (A/clucken/hd(ay/2004(HSN| )) vén chc thanh to
thiét yéu (rinh o Komk ma khédn diu, ma ket thic) cho vige bidu hi¢n gen HA trong 1 bdo con tring Gen mn
hoéa HAS duuc khuéch d\u bang cip moi dic )mu b g.m thém trinh nr Kozak, ma khan dau vi 1ri nhin bidt
BamH ] ¢ ddu 5* cia mdi xud1 va trinh v nhén biét ciia Hindlll cdau 3" ciia mdi nguge. San pham PCR sau d6
duoc tach déng vio vector pCR2.1 va x4c dinh trinh ry dé kiéra ra Hop gen HAS sau d6 dugc cdt ra khoi
vector tach dong bung BamHl va Hindlll va gin vio veetor trung gran baculovirus (pBluBacd.5/VS-His-
TOPO) di duge mé vong biing 2 enzyme tuong img va nim xen gitra gen lacZ vi ORF1629 tao plasmid tai 16
hop pBluBacHA. Ciu triic vi wrinh nr hép gen HA trong vector pBluBacHA duge kiém tra bing phan tich
enzyme cit gl(n han va doc trinh kidm tra. Veetor pBluBacHA s¢ dugc dong chuycn nap voi DNA cia

baculovirus vio té bao con tring Spodoptera frugiperda (S) dé tao vaccine VLP virus cim H5N1,

Tir khda: baculovirus, hemaggludinin, pBluBac4 5/V5-His-TOPO. virus ciim A/HSNI. virus-like particle

MO PAU

Virus  ciom  HSNI  thuc type A, bho
Orthomyxoviridae, 14 chung dgc luc cao, co ty 1§ gdy
tir vong trén 50% gia cam bi nhxem (Fedson, 2005)
Theo théng béo cia T chirc Y 1 The @i, tinh dén
04/03/2010, téng 56 ca méc cum gia cim lén dén 486
trudng hop, trong d6 cb 287 ca tir vong. Viét Nam va
Indonesra 13 hai qudc gia co ty 1& mic va ton thét cao
nhét do cim gia cAm. Dé ngin chin sy lan truyén
cua virus cim va nhimg thiét bai do virus cam gy
ra, phuong phép higu qua nhat 12 ding vaccine giy
mién dich phong virus HSN1 (New et al., 2006).

Vaccine cim hién nay bao gém vaccine dudi
don vi (subunit), vaccine nhuge dc va vaccine bét
hoat Uéc tinh, v6i cong nghé san xudt vaccine cim
bi¢n nay, hang n&m khoang 300 tri¢u Jidu vaccine
dugec tao ra. Nhu vily, trong tru(‘mg hop dal dich xay
ra, s& khdng cung ciip dii vaccine can thiét. Ngom 1a,
c4c vaccine nay cing con boe 1 nhimg han ché nht
dinh: vaccine nhuge déc tao duge dap img mién dich
dai han nhung c6 nguy co virus tré lai virus ddc luc
(“lai d6c”y cho chinh nhing ngudi tiém vaccine;
vaccine dudn doo vi cb d9 an todn cao nhumg linh
sinh mién dich lhép thuémg doi hoi lidu khang
nguyén cao, mang tinh ldp lai thuomg xuyén va cin

phai két hop véi cac chét bo trg khac, ddng than viéc
téng hop cac protein ta1 16 hop c6 tinh sinh raifn
dich gibng v&i protein ty nhién ciing rit khé khin
(Glarza et al , 2005).

C6 nhiéu huéng di mén rong cdng nghé sin xuét
vaccine dé ting cudng dj an todn, hidu lye cia
vaccine va higu suit san xuit Gin ddy, huéng
nghién ciru tao cac hat gia virus (virus-like particle -
VLP) dang duoc xem la mét huémg méi trong vige
tao ra cdc vaccine thé hé moi (Grgacic, Anderson,
2006). VL[’ duoc tao ra bdi cac protein cau tric cia
virus, c6 cau tric tuong ty abu céc hat virus ty nhién
nbimg khang mang vit liéu di truyén cua virus do do
khéng ¢6 kha ning lay nhidm. Do c6 cdu trilc twong
fr virus ty nhién va 13 tip hop cua cac protein khéng
nguyén quan trong cia virus, VLP s& duge hé thong
mién djch phéng vé cua vat chi nhin biét va tao dap
img mién dich phong vé cao tvong tw nhu khi bj
nhiém virus ty nhién (Bright er a/, 2007). Vaccine
VLP viém gan B va vaccine VLP ung thur cb tir cung
la2 vaccme dAu tién dugc san xudt bing cong ngh¢
tién tién nay va da duge Cyc quan ly thyc pham va
duge phém Hoa ky (FDA) chimg nhin (Chackerian,
2007).

Hemagglutinin  (HA) la mdt trong hai
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glycoprotemn bc At quan trong nhal cua virus cum,
6 chire nang i hal virus voi axit sialic 1rén thy hhé
1é bdo vt chi v dong vai 1rd trung qmn trong qué
trinh dung hop mdng virus v méang ¢ b\o vl cha.
Do d6 HA duye Gip trung m,hlcn ciu dé tm a ligu
phap phong chm\g N nhi¢m coa Iom virus ndy,
cong nhu de phil tricn v eene pé 1o chung
vaceine VLP cim AZHSNT an xudt rén 1¢ bdo con
trang. phai o veclor rung gian baculovirus mang
hop gen HA. Vector trung gian ndy sau do6 s& duge
dong chuyén map (co-tranfection) véi DNA coa
vector baculovirus vo (¢ bio cdn tring S d¢ tao
lén VLP-AJHSNI nhé co ché trao doi chéo trinh t
tuomg dong (Ilomologous recombination). Rat nhi¢u
cong trinh nghién ety gin d.ly trén mo hinh don;, viit
Uiye nphiém cho thiy vaccine cum sdn xudt b.mb
cang ngh¢ VLP cho dp img mién dich phong vé lol
an toan. VLP dang dugc coi ld hudng phat trién
vaceine cim thé hé mdi bo sung thém cho cdc cong
ngh¢ san xual vaccine truyén thong (Song ef al.,
2010; Kang er al, 2009: Amon, Ben-Yedidia, 2009,
Grgacis. Anderson, 2006).

Trong bai bao nay, ching 16i trinh bdy tién (rinh
thiét ké vector trung gian baculovirus mang hop gen
HA (gene cassetie) cua virus com A/HSNI lam
nguyén lidu ban dau cho cic buge nép theo dé 3o
ching vaccine cim theo cong ngh¢ VLP.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit ligu

Vector pCR2.1 (Invitrogen, M) dugc ding dé
tach dong gen HAS rong 1é bdo £ coli ching DHSa.
Vector pBluBac4.5/V5-His-TOPO trong b kit cua
hing Invirogen (Catff K2100-20) duge sir dung lam
veclor baculovirus trung glan mang hép gen HA. Uu
didm ndi bat cha vector nay la sir dung promoter
polyhedrin cua virus da nhin (AcMNPV) dé biéu
hién céic gen mong mudn & mirc dé cao (Crawford,
Miller, 1998). Ngoai ra, vector nay con ¢o thém mét
56 dac diém wu viét cho viée bidu hign, gom c6: (i)
c6 doan peplide dau C ma héa epitop V5 va 6
Histidine thich hop cho viéc phat hi¢gn va tinh sach
protein tai to hop; (1) ¢é tin hi¢u polyadenin héa cua
SV40 ting cuomg két thic dich m va tinh dn djnh
cho mRNA; (iv) mang promoter carly-to-late (ETL)
dé biéu hign B-galactosidase thich hgp cho viée chon
loc cac dong t€ bdo cbn ting mang virus 14i 6 hop
bang X-gal (Vialard er al., 1990).

Gen HA (/chicken/halay/2004(H5N1)) da dugc
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ching (6 luu gitr trong vector pCR2.1 va trinh ty
dugc ding ky trong Ngéan hang gen Quoc t¢ voi mi
6 AJR67074 (Duong e al , 2004)

Chc hoa chdt dung cho nghién ciu duge cung
cdp W céc hing BioRad, lnvitrogen, New England
Biolabs, Sigma (My), Fermentas, Merck (Dirc), cic
enzyme gidi han BamHI va Hindll} (New England
Biolabs, My), Ts DNA ligasc (Invitrogen, My), kit
1inh sgch san pl\ém PCR (Fermentas, Duc).

Phuonyg phip

Phirong phip nhdn dogn gen HAS cia virus cim
A/HSNI bang PCR

Do gen HAS luu giir trong vector pCR2,1 truge
day (Duong et al., 2004) khong mang trinh ty Kozak,
trinh Wy déng vai rd quan trong trong \'iéc khai dan
qud trinh djch md sinh val nhan chuan (Kozak,
1987) va v) Iri cit cia cac enzyme gi61 han phu hep
cho vigc thiét ké vector dé bidu hign gen trong 1é blo
con tring o VLP sau nay, chung 161 thiét ké cip
mbi méi dé dua trinh ty nhan biét cha enzyme BamH
I, trinh ty Kozak va ma khoi diu vao du §° coa radi
xudi (HApBac-F) va vj i nhan biét cua Himd M Qi
dAu 5° coa méi nguge (HApBac-R), véi trinh ty nhy
sau:

HApBac-F: 5°- ACG GGA TCC GGT CAT GGA
BamH|  trinh tyr Kozak

GAA AATAGT GCT TC - 37

HApBac-R: 5" - TCG GAA GCT TGA TTG CCA
Hindlll

GAG CTA GGG - 3*

PCR dugc tién hanh trong tong thé tich 25 pl
bao gom: S0 ng DNA plasmid (vector pCR2.1  mang
gen HS), 2,5 pl d¢m phin ung 10X, dNTP moi logi
0.25 mM, | pmol méi mdi loai, 1 don vi DNA
Dream®7aq polymerase cua hing Fermentas.
Chuong trink PCR duqc tién hanh theo cic bude:
94°C rong 3 phit; 94°C wong 30 gidy; 60°C trong 30
gidy: 72°C wong 1,5 phut (35 chu ky Iip lai nr buée
2): 72°C trong 8 phut va gitr & 4°C cho dén khi phin
tich.

Sin phim PCR (hop gen HA) duoc tinh sqch
qua kit tinh sach PCR (Fermentas, Dirc) va gin vio
vector thch dong pCR2.1 tgo én plasmid ti o hop
pCRHA. Cic plasmid t4i to hop mang hop gen HA
duge chon loc bang cht kiém ta béng 2 enzym¢
BamHI va HindIIl.
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Thiét ké vector frung gian baculovirus mang hjp
gen HA

Doan DNA chira hép gen HA dugc téch ra khoi
vector pCRHA béng BamHI va Hindlll, phin tach
trén gel agarose 1% va thu nhén lai bang kit 1héi
gel coa Fermentas (Birc). San pham tinh sach sau
d6 dugce gin vdo vector pBluBac4.5/V5-His-TOPO

PPH 7-95

(@i 2 vi tri enzyme wong img 14 BamHI va HindIl1
nh& Ty DNA ligase tao nén vector téi 16 hop
pBluBacHA (Hinh ]). Theo chién luge ké nay, hip
gen HA dugc gin vao ving xen gilra gen lacZ va
ORF 1629. Piy 12 hai v) tri s¢ xay ra sy trao dbi
chéo trinh tr tvong ddng gira pBluBac4.5/V5-His-
TOPO va DNA cuia baculovirus dé 1ao ra bo khung
cua baculovirus ti 1 hop.

PETL €334-€635| Ban8 1 138 (1

5’ lack fragment 5221-631)

0 pBlueBac4.5/
VS-His-TOPO/
HA (HSN1)

AxpR 3425-4282 6641bp

PUC origin 4430-5103

)
Korak sequence 144-150

HA/Hatay/2004/HSN1 151-1788

Hind IIT 1789 (1)
V5 epitope 1802-1844
6xHia tag 1854-1872

BV40pA 1857-2024

3’end of ORP1629 2159-3037

Hinh 1. So db minh hea dy kién vector (4i t& hgp pBIuBacHA mang hdp gen HA Hop gen duge chén vao vector lar 2 vy iri

BamH| va Hindlll, ndm gilra gen lacZ va ORF 1629,

Chon lpc cdac dong plasmid pBluBac4.5/V5-His-
TOPO mang hjp gen HA

Vector pBluBacHA tai 16 hgp mang hop gen HA
duoc chon loc bang cdch cit kiém tra véi 2 enzyme
la Bamtl 1 va Hind Il Trinh ty v céu tmic v hop
gen HA trong pBluBacHA sau khi cit kiém tra biing
enzyme cit gi6i han dugc khing dinh lai bing doc
trinh fr DNA nhés hé théng doc trinh nr ur déng ABI
PRISM® 3100 (Applicd Biosystems, My). C4c dong
plamid t4j t6 hop mang gen HA dugc tach lugng I6n
va bio quan & -20°C dé sir dung cho céc nghién ctru
tiép theo.

KET QUA VA THAO LUAN

Khuéch dai gen HA ciia virus cim A/H5N1

Véi DNA vector tich dong pCR2.1 mang gen
HA lam khuon, sit dung cip mo; HapBAc-F —
HapBac-R, pban tmg PCR dugc tién hanh dé thu
nhén DNA tz0 lén hop gen HA. San phim PCR dugc
klém tra bing dién di trén gel agarose 1% (Hinh 2).
Két qui dién di cho thdy cé mét bing DNA quan sat

dugc vai kich thuée khoang 1,6 kb, tuong duong véi
kich thudc hgp gen HA theo 1y lhuyél ching 16i thiét
ké 12 1664 bp Nhu vay, c6 thé két luan doan gen HA
cua virus cam A/HSN1 da duge khuéeh dai diic hidw

bp 1 2

1500 ~1600 bp

Hinh 2. S3n phdm PCR nhan gen HA bing cap mdi
(HApBac-F va HApBac-R) trén gel agarose 1%. 1 Ihang
DNA 1 kb chudn (Fermentas, Birc); 2: sén phdm PCR.

Tach dong hjp gen HA vio vector pCR2.1

Truoe khi thiél ké vio vector trung gian
baculovirus, san pham PCR cia hgp gen HA dugc
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tich dong vio vector pCR2.T (Invitrogen, My) Qui
wrinh duge mé t ngin gon nhu sau: sﬁn phim PCR
sau kbi dugc tinh sgch duge gm\ Irye lup vio veclor
pCR2.1 v blu\ nap vao té bdo £. coli (DH5a) va
dugc nudi cny trén moi truémg LB chon loc 6 bd
sung Ampicilin (100 pg/ml), IPTG (3 mM) vi X-gal
(I()O ugml) Clu'mb 16i chon nzﬁu nhién 6 khudn lac
triing va 1 khuan lac xanh dé tach plasmid va chon
cic plasmid mang hop gen HA bing cich cit vai hai
enzyme cit gidi han BamHI vd Hmdill, Sdn phim
phén cat sau GL‘) duge dign di kiém wa trén gel
agarose 1%. Két qua kiém tra bing dign di (Hinh 3)
cho thay, 5 trong 6 dong plasmed tai to hgp chen loc
©6 khd ning mang gen HA (tuomg {mg véi dudmg
chay 10 dén 14, Hinh 3B).

12 3 4 5 & 7 bp
3000
1500

A

Hinh 3. Chon loc céc déng plasmid GCR2 1 1411 hop mang hop gen HA bang aén d: lrén ge) agarose 1%. A: DNA
tach tir cac khudn lac trang (1-6) va khudn lac xanh (7); B. DNA plasmid pCR2 114118 hop dugc xr Iy bing hai

ché BamH 1 v3 Hind 1ll, thang DNA chudn 1 kb (8), plasmid tai 18 hop tr khudn ac xanh (9) va khudn lac Mng (to-f
bing BamH | va Hind I1l, dé ching: san phdm PCR gen HA (15)

Thiét ké vector trung gian baculovirus mang hjp
gen HA

Vector pCRHA va vector pBluBacd.5/V5-His-
TOPO duge xur ly doﬂg 1hi bing BamHI va Hindlll,
phan tach san phim cit trén gel agarose 1% sau d6
cdl riéng biél timg ving gel chia DNA hp gen HA
va DNA b) khung vector mo vong, tinh sach va thu
lai c4c san phdm cit bing kit théi gel cua Fermentas
(Bire). San pl\ﬂm phan it sau khi tinh sach v thu
nhin bing kit théi gel, duge kidm tra lai bang di¢n di
wén gel agarose 1%. Két qua dién di cho thy, mjt
bang ¢6 kich thudc khoang 1600 bp (hgp gen HA) va
mol biang ¢ kfch thuée khoing 5000 bp (vector
pBluBacA 5/V5-His-TOPO) & céc duomg chay luong
(mg (Hinh 4). Két qua nay chimg t6 hop gen HA va
b khung vector pBluBac4.5/V5-His-TOPO sau khi
cat biang BamHl va Hindl11 83 dugc tinh sach va thu
nhan,

B¢ wo vector pBluBacd.5/V5-His-TOPO 141 t§
hop mang hdp gen HA, ching 16i tién hanh néi ghép
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Ching tm chon DNA p|SlSrIIId tir cac khudn
luc s85vasd6 (3A), twong img v6i dudng chay
s0 13, 14 (3B), dé phén tich tiep bﬂng x4c dinh
lrinh {y nhim khAng dinh chic chén trinh ty vé
chu tric hp gen HA trong vector pCR2.1 14i 1§
hop. Kéi qud doc trinh 1y (khéng néu & day) cho
thay trinh ty nucleotide cioa gen HA trong vector
pCR2.1 t4i 18 hop tuomg dong 100% véi trinh ty
cua gen ndy da duge ching 16i tach déng trude
diy (Duong et al., 2004) va c6 thém trinh ty
ahin biét coa enzyme hen ché BamH\, trich Ty
Kozak va by ba ma khoi diu & ddu S' va irinh ty
nhin biél cua HindIIl & du 3°. Plasmid pCR2.)
mang gen HA cua virus cam A/HSN) duge ky
hi¢u 13 pCRHA.

8 9 10 11 12 13 14 15 bp

~1700

2 doan DNA tinh sach thu dugc & tén lai vén nhau
nhor enzyme T4 DNA ligase. Sin phém gin duge
bién nap vao té bdo E. coli DH5a va chon loc cic
khuin lac trén méi truomg LB cb bb sung Ampicilin
100 pg/ml. Ching téi chon ngﬂu nhién 6 khuin lac
ur dia nudi cay sin phém gin ndi va mét khuén lac
tr plasmid goe dé tach plasmid va kiém tra sy ¢ mét
ciia hgp gen HA bing cat phan tich véi hai enzyme
Bidi han BamHI va Hindlll. Két qua dién di sin
pham phan cat plasmid pBluBacd.5/V5-His-TOPQ
t4i 16 hop bing BamH] vi HindlIl winh biy & bigh 5.
Cac plasmid téi td hop c6 kich thuéc l6n hon
plasmid pBluBac4.5/V5-His-TOPO géc khong mig
gen ngoai lai, khi cit bing BamHI va HindlIl chora
hat doan DNA c6 kich thuéc khoang 5000 bp vi
1600 bp trong (mg vé6i kich thuéc cia plasmld
pBluBacd.5/V5-His-TOPO va h¢p gen HA (glel‘G
2-7, Hinh 5A). Trong khi dé plasmid géc chi dugs
cit my vdng v6i kich thuéc khoang 5000 bp ding
véi kich thuéc cia vector pBluBac4.5/V5-His-TOPO
(giéng 2, Hinh SA). gen HA.
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bp 1 2 3

5000

1500

Hinh 4. Gen HA tir vector tach dong pCRHA va vector
pBIuBacd.5/V5-His-TOPO dugc thu nhan lai v gel agarose
1% sau khi xir ly bang BamHl va HindIl. 1: thang DNA
chudn 1 kb (Fermentas), 2 gen HA, 3: vector
pBiuBac4.5/V5-His-TOPO.

Cac dong plasmid 14i 16 hop mang hop gen HA
chon loc béng cit kiém tra  phan tich enzyme cat gioi
han duge khang dinh lai bing PCR sit dung cip moi
lai 12 Polyhedrin forward sequencing primer (md)
xudi-PFSP-F) bdm vao vector pBluBacd.5/V5-His-
TOPO va moi nguge HApBac-R bam vao hgp gen

1 2 3 4 5 6 7

1

A

HA. V&1 cip md nay chi c6 plasmid
pBIluBac4.5/V5-His-TOPO (i td hgp mang hop gen
HA mé1 c6 thé cho san pI\am PCR dic hi¢u. Ching
16i chon 3/6 plasmid da kiém tra trén dé phan tich
lle b.’mg PCR. Ké&t qua di¢n d (Hinh 5B) cho lhay,
san pham PCR sit dung cip mdi PFSP-F va
HApBac-R cho m§1 bang c6 kich thudc khoang 1800
bp (hop gen HA (1652 bp) + 120 bp ciia vector). Két
qua ndy chimg to vector baculovirus trung glan mang
hép gen HA cua virus cam A/HSN1 da dugc thu
nhin. Plasmid ti 16 hop ndy duge ky higu I3
pBluBacHA.

Gen HA chi co thé biéu hién trong té bao SI9 khi
cdu tric va trinh tr hop gen cia ching khong bi bién
déi. Vi viy, 2 trong s6 3 plasmid chon loc trén (Hinh
5B) dugc phan tich tiép bing doc trinh ty DNA sur
dung cip moéi doc trinh tr bdm vdo vector
pBluBac4.5/V5-His-TOPO theo thiét ké cua nha san
xuat. K& qud xic dinh winh tu (khong néu & day)
mot 1an nva khiing dinh chic chin ching 16i tao thiét
ké thanh céng vector trung gian baculovirus mang
hop gen HA.

2 3 4 5 6 7 g 9 10 11 bp

~ 5000
~ 1700

Hinh 5. Dign di plasmid pBIuBacd 5/V5-His-TOPO ti té hop kibm tra kha nang mang hdp gen HA. A. pBluBacd SV/5-His-
TOPO knéng mang gen (1). pBIuBacHA (2-7). B: pBluBacd.5/VS-His-TOPO dugc cdt bing BamH | va Hind Iit (1),
PBIUBacHA dugc cat bang BamH 1 va Hind 11l (2:7), thang ONA chudn 1 kb (8), san phdm PCR nhan doan gen HA tir

pBluBacHA clone 2, 3, 4 bang cap mdi PFSP-F va HApBac-R (9-11).

KET LUAN

Hgp gen HA cua virus com A/HSN1 mang day
du cic thanh phan cin thiét cho sy biéu hién cua gen
trong hé théng té bdo con trang bao gom trinh tw
Kozak, ma khoi ddu va ma két thic va vector trun,
gian baculovirus mang hép HA da dugc thiét ke
thanh céng. Vector trung gian nay s¢ dugc chung 101
trép tuc nghién ci dong chuyén nap vio té bao con
tring cling v&i DNA khung cua baculovirus détgora
cac VLP biéu hi¢n HA.

Lt cim om: Céng trinh ndy dwgc thyc hign boi kinh

phi Dé 16i co s6 ctia Vign Cong nghé sinh hoc va
stz dung mét sé_trang thiér bj ctia Phong thi
nghiém trong diém Cong nghé gen. Vién Cong
nghé sinh hoc
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OF BACULOVIRUS TRANSFER VECTOR CARRYING THE

HEMAGLUTIMIN (HA) GENE CASSETTE OF AN A/HSN1 VIRUS FOR GENERATION
OF INFULENZA VIRUS-LIKE PARTICLE (VLP) VACCINE

Le Phuong Hang, Nguyen Thi Phuong, Dinh Duy Khang, Dong Van Quyen’

Institute of Biotechnology

SUMMARY

Virus-like particle (VLP)-based vacemnes represent a pl

approach for of new g

vaccine with improved safety and efficacy. In order 1o construct a VLP-based A/HSN1 vaccine; herein we
constructed a baculovirus transfer vector, which is able to support the independent expression of different open
reading frames (ORFs), camying a gene cassetc comaimng hemaglutinin sequence from the swain
Alchicken/hatay/2004(MSN 1), The gene cncoding hemagghutinin was amplified by PCR using a specific
primer set PFSP-F and HApBac-R which has initiation codon, Kozak sequence, and BamHI site at S* of
forward pnimer and Hindlll site a1 5* of reverse primer. The PCR product (HA gene cassetie) was cloned into
PCR2.1 vector and scquenced. The HA genc cassette was then excised from recombinant pCR2.1 vector by
BumHI and HindlIl and insented into the baculovirus transfer vector (pBluBacd.5/V5-His-TOPO) previously
digesied by the same restriction enzymes fo yield recombinant pBluBacHA plasmid The structure and
nucleotrde sequences of HA gene cassetic in pBluBacHA plasmid was confirmed by restriction enzyme
analysis and DNA scquencing. The correct clones, in the next step, will be co-transfected with DNA of
baculovirus into Spodoprera frugiperda (S19) cells 10 generate HSN1 VLP — based vaccine.

Keywords: avian influenza A (HSN1) virus. baculovirus transfer vector, pBluBacd.5/VS-His-TOPO,

hemagglutinin, virus-like particle vaccme
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