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TOM TAT 

Trong nghien cmi nay, chung toi da tien hanh tai to hpp protein E2 cua virus dich ta lgn co dien 
bang he thong bieu hien baculovirus tren te bao con triing. Chung virus VN91 phan lap tai Viet Nam 
dugc sir dung lam khuon mau de tai to hgp protein E2. Trinh tir toan bg gen chung virus VN91 da 
dugc chung toi cong bo nam 2018 (GenBank: LC374604). Ket qua nghien cuu cho thay protein E2 
tai to hgp cua virus dich ta ign co hoat tinh sinh hoc tu nliien, dugc nhan dien bai khang the khang 
virus dich ta lgn. 06ng thai, ket qua thu dugc cung cho thay khang nguyen E2 tai to hgp la ung cii 
vien tiem nang de phat trien vacxin the he moi phong benh dich ta lgn tai Viet Nam. 

Tu khoa: Dich ta lgn co dien, protein tai to hgp E2, giai trinh tu gen, baculovirus. 

Study on production of E2 recombinant antigen from field strain of 
Classical swine fever, VN91 by using insect cell expression system 

Ly Due Viet, Nguyen The Vinfi, Nguyen Thuy Duyen, Truong Anh Due, Vu Thi Hao, 
Nguyen Thi Chinh, Chu Thi Nhu, Hoang Van Tuan, Xengphavone Khomany, 
Kohtaroh Miyazawa, Takehiro Kokuho, Tran Thi Thanh Ha, Dang Vu Hoang 

SUMMARY 

In this study, we used baculovirus expression system to produce recombinant E2 protein in 
the insect cells. VN91 strain isolated in Viet Nam was used as "template" for amplification of 
the gene encoding E2 protein. The genome sequence of the VN91 strain has been published 
in GenBank {LC374604) in 2018. The studied results showed that the recombinant E2 protein 
possessed natural biological properties and was recognized by specific antibodies against 
classical swine fever virus. Additionally, the data obtained from this study suggested that 
recombinant E2 protein produced by baculovirus expression system is a potential candidate for 
development of new generation of vaccine against CSF in Viet Nam. 

Keywords: Classical swine fever, recombinant E2, genome sequence, baculovirus. 

I. DAT V A N D E phat tnen vacxin tha he mai phong benh cho vat 
nuoi tai Viet Nam duac dac biet quan tam, trong 

Trong nhung nam gan day, viec nghien cuu ^^ ^j^^. ^ / ^ . ^ ^j^^^ ^..^ ^^^^.^ ^^ ^^^^ ^^^^ 

nghe protein tai to hgp. Hien nay tren the giai, 
' Vien Thu y 
^ Hoc vien Nong nghiep Viet Nam 
^ Vien Thil y Nhat Ban 
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cac nha nghien cuu dang sir dung 4 he thong 
bieu hien protein khac nhau de phat trien cac 
loai vacxin phong benh cho vat nuoi, bao gom 
he thong bieu hien tren vi khuan E. coli, he thong 
bieu hien nam men, he thong bieu hien thuc vat 
(tai to hop trong cay thuoc la) va he thong bieu 
hien tren te bao con triing. Moi mot he thong 
bieu hien protein tai to hgp deu co nhirng im 
diem va nhugc diem rieng cua no. Tuy nhien, 
viec lua chpn he thong bieu hien phu hgp voi 
moi loai protein c6 y nghia dac biet quan trong, 
quyet dinh su thanh cong cua cac san pham 
protein tai to hgp dugc tao ra. 

He thong bieu hien protein sir dung 
baculovirus (baculovirus expression system) 
da dugc cac nha khoa hoc nghien cuna va ting 
dung trong nhieu nam qua, dugc su dung rong 
rai trong viec bieu hien cac protein dich su dung 
lam vacxin va che pham sinh hoc dCing de chan 
doan trong nhan y va thu y. He thong nay dugc 
diing de tai to hgp cua mpt hoac nhieu loai 
protein khac nhau vai so lugng rat Ion (Martijan 
va cs, 2007). Vcri mot nguon bacraid sin co, 
them vao do la ky thuat tai to hpp baculovirus 
tucmg dot dan gian va dupe thuc hien tren vi 
khuan E. coh da the hien tinh t6i uu cua he thong 
nay so vai nhiing he thong khac (Lin va cs, 
2014). Kha nang bien nap vao t£ bao dpng vat 
khac nhau ciia baculovirus cung da dupe chiing 
minh trong nhiSu nghien cim (Gould, 2004). 
Ngoai ra. kha nang sua chira sau dich ma (post-
translation modification) chinh xac cung dupe 
xem nhu mpt dac tinh quan trong va uu viet 
ciia he thong nay. Trong nhirng nam gSn day, he 
thong baculovirus dugc sii dung nhieu nhu cong 
cu hiru dung de san xu§t vacxin (Yu-Chen va cs, 
2008). He thong nay ciing dupe sir dung nhu 
mpt vec ta bieu hien dl chg tao vacxin chong 
lai virus SARS CoV (Bai va cs, 2008). Su bigu 
hien thanh cong glycoprotein El cua virus gay 
benh dich ta lgn co dien (Classical Swine Fever) 
bang he thong bieu hien baculovirus cung da 
dugc Hulst va cpng su cong ba truac do (Hulst 
va cs, 1993). Ngoai ra, rat nhieu loai vacxin tigu 
phan diing cho thii y ciing duoc san xuM tren 
te bao con tning hien dang dugc ban rong rai 

tren thi truang nhu Porcine Pesti, Ba> i-'\ .ic C->r 
E2 (Van Oers va cs, 2007). Chung toi da thanh 
cong trong vice ung dung he thong baculovirus 
de tai to hgp protein cua mpt so virus gay benh 
tren Ign nhu 0RF2 ciia virus PCV2 (Dang Vu 
Hoang va cs, 2016), GPS cua virus PRRS (Tran 
Thi Thanh Ha va cs, 2016). Cac kit qua nghien 
cuu dugc cong bo tren tap chi chuyen nganh 
thu y cho th4y: Khang nguyen tai to hgp san 
xuat bang he thdng bieu hien baculovirus van 
giu dugc nhiing dac tinh khang nguyen trong tu 
nhien mang hoat tinh sinh hpc va kha nang tao 
dap ling mien dich cao cho vat chii. 

Xuat phat tir nhu cau thuc tien, chiing toi tien 
hanh ''''Nghien cdu tgo khdng nguyen E2 tdi to 
hgp tic chung virus dich td lan co dien phdn lap 
tic thuc dia, VN91 bdng he thong bieu Men tren 
te bdo con ti-iing ". Day dugc xem la nguyen lieu 
quan trpng diing lam sinh pham chan doan va 
nghien ciru phat trien vacxin the he mai phong 
benh dich ta Ign tai Viet Nam. 

II. NOI DUNG VA PHlTONG PHAP 
NGHIEN ClTu 

2.1. Noi dung nghien ciru 

- Ung dung he thong bieu hien baculovirus 
nham tai to hgp E2 cua virus dkh ta lgn chung 
VN9I phan lap tai thuc dia. 

- Danh gia hoat tinh sinh hpc ciia protein tai 
to hgp E2 ciia virus dich ta lgn bing phuang 
phap IPMA va phuang phap lai mien dich 
Western Blot. 

2.2. PhuoTig phap nghien cihi 

- Phuong phap tai t6 hgp protein sir dung 
he thong bilu hien baculovirus (Bac-to-Bac 
Expression System) ciia hang ' ^n. My 
theo huong din ciia nha san \ 

- Danh gia boat tinh sinh ho. :a protein tai 
to hgp bang phuang phap IPMA • .-in tg bao con 
tning TN5 theo quy trmh da duo. cong b6 cua 
Dang Vu Hoang va cpng su (201 6i Tr^n Th' 
Thanh Ha vii cgng su (2017) va ,Mr .̂ ng nh J 
iai Western Blot. ^ ^"'P 
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III. KET QUA NGHIEN ClTU 

3.1. Thiet kS cap m6i dac hieu va khuech dai 
gen E2 cua virus dich ta Ion bang phircrng 
phap RT-PCR 

De thiet ke cap moi dac hieu gen E2 cua virus 
dich ta lgn, 30 trinh tu' gen E2 da cong bo tren 
ngan hang dii lieu NCBI dugc dimg de so sanh 
tim ra trinh tu dac tnmg. Phan mem Lasergene 
DNA Star v 8 dugc sii dung de tinh toan cac 
thong so ciia moi, cho phep xac dmh dugc trinh 
tu' moi phu hop vai cac yeu cau dat ra 

CSFV-E2-F:CGGATCCATGCGGCTAGCC 
TGCAAGGAAGATTACA-3' 

CSFV-E2-R: CAATCTGAGTGGCGGTCAGT-
CACGTC^3' 

Khuon mau dung cho PCR kliuech dai doan 
gen E2 la mRNA tach tii chimg virus dich ta lgn 
VN91 phan lap tir thuc dia. Trinh tu toan bo gen 
cua chimg goc da dugc chiing toi cong bo truac 
day (Tran Thi Thanh Ha va cs, 2018). KSt qua 
PCR khuech dai gen E2 cua virus dich ta lgn 
chiing VN91 dugc trinh bay a hinh 1. 

ttiaum 

Hinh 1. Pho dien di san pham phan u-ng 
' RT-PCR 

M, thang DNA chuan; giing 1-4: san phim 
RT-PCR tLr khuon mRNA mSu chung VN91 

K6t qua a hinh 1 cho thay xuat hien mpt 
bang DNA khoang 1000 bp tren ca nam duang 
chay. Kich thuac nay la phu hgp voi kich thuac 
du kien cua gen E2 virus dich ta lgn co dien 
theo thiat kg khi dugc khuech dai voi cap moi 

dac hieu. San pham PCR ciia gen E2 thu duac se 
dugc su dung lam nguyen heu de thuc hien cac 
nghien cim tiep theo. 

3.2. Tao dong gen E2 cua virus dich ta Ion 
trong vec tff tach dong pFastBacl/NT-TOPO 

Hien nay, vec to pFastBac/NT-Topo la vec 
ta tach dong pho bien va hieu qua de tao cau 
triic tai to hgp, sau do dugc bien nap vao vi 
khuan E.coh DHlOBac tao Bacmid tai to hgp. 
San pham sau do dugc bien nap vao chiing vi 
khuan E coli MJ109 (Invitrogen) kha bien bang 
phuong phap soc nhiet va dugc sang lpc buac 
dau tren moi tru'oiig dac hieu TY co bo sung 
khang sinh ampicillin nong dp 50\ig/m\. Trong 
nghien cim nay, 6 khuan lac ngau nhien da duac 
lua chpn de kiem tra kha nang mang to hgp vec 
ta pFastBac_E2 far to hop (hinh 2). 

Hinh 2. Sau khuin tac ngiu nhien da 
dwiyc lya chon de kiim tra kha nang 
mang vec to'pFastBac_E2 tai to ha'p 

De kiem tra xem cac plasmid thu dugc co 
mang gen E2 va doan gen co dugc gan dimg 
chiSu hay khong, chimg toi tien hanli phan img 
PCR sir dung plasmid thu dugc lam khuon vai 
moi xuoi bat cap dac hieu v6i vec to va moi 
ngupc dac hieu gen E2. Ket qua thu dugc trinh 
bay o hinh 3 Kit qua cho thiy trong cac khuan 
lac dugc chpn lua ngau nhien deu xuat hien 
bang DNA voi klch thuac mong dai cua gen E2 
la khoang 1.000 bp, Tii' cac kit qua thu dupe, 
chiing toi kit luan cac plasmid nay deu mang 
gen E2 tai t6 hgp va dugc gin vao vec ta diing 
chieu. 
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De khang dinh san pham 1s ;h do -i la 
, dich 

•=:|,OI6bp 

Hinh 3. Pho dien dl san pham PCR su' 
dung moi dac hieu gen E2 tren khuon 

plasmid td' cac khuin lac lipa chon 
M: thang DNA chuan; cac gieng 1-6, san 

phim PCR tir 6 khudn plasmid twang O'ng vai 
6 dong li/a chon 

doan gen ma hoa cho gen E2 . ] vini^ 
ta Ign, cac dong 2, 4 va 6 dugc •:•" hanh xac 
dinh trinh tu nucleotide n-en max doc trinh tu tu 
d6ngABIPRISM®3I00AvanlO.nlic Analyzer 

(Applied Biosystems) va su duj.,. cap primer 
dac hieu pFastBac Forward/Reverse theo huong 
dan ciia nha san xuk. Trinh hi gen va khung dgc 
cua doan gen E2 cua vuus dich ta lgn da dugc 
tach dong dugc thi hien n-en iiinh 4. Ket qua cho 
thay doan gen thu dugc co khung dpc ma tir ma 
dau (ma ATG) va ma cu6i (TGAj niim 6 vec to 
pFastBac/NT Topo. Kit qua nay rat quan trpng, 
khing dinh duac rang gen E2 cua virus dich ta 
lgn da dugc dua vao vec ta pFastBac/NT Topo 
thanh cong va xac dinh dugc khung dpc ma noi 
giua vec to va gen dich. 

Trinh tu doan gen E2 ciia virus dich ta lgn 
dugc su dung de so sanh vai trinh tir gen E2 
cua virus dich ta Ion co dien cong bo tren ngan 

Hinh 4. Trinh tu-gen va khung doc gen E2 
cua virus djch ta Ig-n chung VN91 dwov tach dong 
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hang du lieu NCBI bang phSn mlm BLAST. 
Ket qua so sanh trinh tu gen vai cac chung 
tham chieu dugc trinh bay a hinh 5, Ket qua 
a hinh 5 cho thay doan gen E2 ciia virus dich 

ta lgn dupe tach dong trong nghien cuu nay 
CO dp tuang dong 100% so vai gen E2 cua 
chiing virus dich ta lgn VN91 dugc sii dung 
lam khuon mau. 

n « M CUMULI 

nn% uOUU 

Mils caiiaa.1 

Hinh 5. Ket qua so sanh trinh tip gen va nhan dien loai siy dung cong cu Blast 
giu'a trinh ty gen E2 virus djch ta Ityn va ngan hang NCBI 

3.3. Tao baculovirus tai to hop sir dung t̂  bao 
c6n triing 

Vec ta pFastBac/NT Topo dugc bien nap 
vao chung vi khuan E.coli DHIOBac bang 
phuang phap soc nhiet. Trong vi khuan E.coli 
DHIOBac CO chira Bacmid va mpt plasmid trg 
giiip. Khi vec to pFastBac_E2 dugc dua vao 
E.coli DHIOBac, se xay ra hien tugng bat cap 
va trao doi cheo giira pFastBac_E2 va Bacmid 
tai hai vi tri Tn7L va Tn7R de tao thanh the 
Bacmid tai to hgp. Ket qua bien nap cho thay 
xuat hien nhieu khuan lac trang tren moi truong 
chpn lpc. Cac khuan lac nay co the la cac dong 
chiia Bacmid tai to hgp . Chiing toi tien hanh 
lua chgn 6 khuan lac de tiep tue thuc hien thi 
nghiem tiep theo. 

De kiem tra, chiing toi da tien hanh nuoi cay 
6 khuan lac nay trong moi truong long co bo 
sung khang sinh nhu tren moi truong thach dia 
va tach Bacmid. Bacmid thu dugc duac su' dung 
lam khuon dl thuc hien phan img PCR vai cap 

moi dac hieu gen E2. Ket qua dugc the hien tren 
hinh 7. Ket qua cho thay ca 6 dong lira chgn deu 
xuat hien bang DNA vai kich thuac mong dgi 
ciia gen E2. Tii' cac ket qua thu dugc, chiing toi 
ket luan rang da tao dugc 6 dong mang Bacmid 
tai to hgp 

Hinh 6. Hinh anh khuan lac tren moi 
trw&ng chgn Igc chu'a khang sinh va chat 
chi thi Bluo-gal va cac khuan lac nay co 
the ta cac dong chu'a Bacmid tai to hg'p 
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=1,016 bp 

H/n/l 7. P/i6 tf/en tSi san phiin PCR 
M, thang DNA ciiuin: 1-6, san phim PCR sti 

' dung Bacmid tii- 6 dong khuin lac tring 

1' I 

3.4. Kllra tra kha nang bieu hit" ""^ ĵjî no 
tai t6 liffp bjng phinmg P''"' ' ^j„t6 
Peroxidase Monolayer Assay (IP 'A' 
bao con trung va Western Blot 

D6 tao baculovirus tai t6 hop^ d^nS l'^™"? 
tai ta hgp duoc su dung dS chuyen nap vao te 
bao con tning SF21AE theo quy trinh da Suae 
cong ba truoc day ( Bang Vii Hoang va cs, 
2016; Trta Thi Thanh Ha va cs. 2017). Ket qua 
dugc the hien tren hinh 8. 

KSt qua o hinh 8 cho thSy xnSi hien cac benh 
tich te bao (CPE) sau 72 gio nuoi cay doi vm 
cac mlu dugc gay nhiem boi Bacmid tai ta hgp. 
Mlu d6i chung khong gay nhiSm voi Bacmid 
tai ta hgp phat triSn binh thudng va hoan toan 
khong thay xult hien CPE. KSt qua nay cho thay 

A 'W 'M'^' ^"^ 

• " ^ > 

Hinh 8. Hinh anh te bao con trimg SF21AE khong gay nhiem (A) va sau gay nhiem bod 
Bacmid (B) va nuoi & 27°C trong 72 gid' 

da tai to hgp thanh cong baculovuus mang gen 
E2 cua virus dich ta Ipn vao te bao con tning. 

De danh gia, kiem tra hoat tinh smh hgc ciia 
protein E2 tai to hgp, chung toi tien hanh danh 
gia bang phuang phap IPMA sir dung te bao con 
triing dong Hight FIVE (TN5) nham phat Men 
sir CO mat ciia baculovirus mang protein E2 tai to 
hgp. Phuang phap IPMA sir dung te bao con trimg 
duac thiet lap nhu mo ta trong nhirng ngliien cim 
truac day ciia chiing toi (Dang Via Hoang va cs, 
2016). Uu diem ciia dong te bao nay la kha nang 
bilu hien protein cao gap niiieu lan cac dong te 
bao khac nhu SF21AE hay SF9. Mat khac, t̂  bao 
TN5 nuoi cSy khong can bo sung huyet thanh, do 

vay sir dung de danh gia boat tinh sinh hpc la rat 
phii hgp. Ket qua IPMA trinh bay trong hinh 9. 

Tir hinh 9 cho thay, gieng sir dung huyet 
thanh lgn sach am tinh vai virus dich ta lgn 
khi nhugm te bao khong bi bat mau, ngugc lai 
a gieng sir dung huyet thanh gay toi mien dich 
vdi virus dich ta lgn thi cac tc bao bat mau nau 
do khi nhugm. Tir do c6 the thay protein E2 cua 
virus dich ta 1cm tai to hgp phan iing manh va 
dupe nhan dien bai khang the tu nhien khang 
virus dich ta lgn trong huyet thanh lgn, co th^ 
khang dinh dugc rang protein E2 cua virus dich 
ta lan tai to hgp bang he thong baculorvirus 
mang hoat tinh sinh hgc tu nhien 
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Hinh 9. Ket qua IPMA SIP dung te bao con trung Hight FIVE nhiem baculovirus tai to hgp 
mang gen E2 virus djch ta /OT? 

(A) Huyit thanh chuin am: huyit thanh lan sach SPF (specific pathogen free pigs) am tinh vai virus 
dich ta lan; (B) Huyit thanh chuin duung: huyit thanh lan gay tdi miin dich vai virus dich ta lgn 

Trong qua trinh bieu hien va tinh khiet protein 
tai to hpp, mgt diem thiet yeu can xac dinh la 
protem bieu hien co phai chinh xac la protein 
mong muon hay khong. De khang dinh dieu do, 
chiing toi su dung ky thuat lai mien dich Western 
blot vai khang the dac hieu khang vuus dich ta 
lgn do Vien Thu y Nhat Ban cung cap Te bao con 
hung dugc nuoi cay cho d6n khi tao benh tich te 
bao. De khang dinh su hien dien cua protein E2 
tai to hgp, chiing toi thu mau te bao tir khi bat dau 
CO benh tich cho tai khi 5 ngay va kiem tra bang 

phucmg phap lai mien dich Westem Blot. Ket qua 
lai mien dich Westem Blot the hien qua hinh 10 
cho thay, a duang chay protein so 2,3,4 va 5 xuat 
hien mpt bang mau dam, ro net, co kich thuac 
khoang 37kDa va dam nhat la gieng thii 5, tuang 
duang vol sau 5 ngay gay nhiem, la kich thuoc 
protein E2 ciia virus dich ta !gn dung hop voi His-
tag dimg nhu tinh toan ly thuyet. Vay mgt lan niia 
khang dinh protein E2 tai to hgp bieu hien bang he 
thong baculovirus hoan toan mang dac tinh sinli 
hoc tu nhien. 

Ngay, 0 1 2 3 4 5 0 1 2 3 4 5 

200 * ! » • -

,0 «• , , A-I Gfycosylated form 

Hinh 10. Kiem tra bieu hien gen E2 trong baculovirus tai to hap bang phuang phip 
Western Blot sir dung khang the itcn dong khang virus dich ta lan do Vien Thu y Nhat 

Ban cung cap; M: thang chuan (dan vi kDa) 
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IV. KET LUAN 
Tai t6 hop thanh cong protein E2 ciia vims 

djch ta Ipn bSng he th6ng bilu Men baculovims. 
Protein E2 tai t6 hgp mang hoat tinh sinh hpc 
Ur nhien (dugc nhan dien bai khang the khang 
vims dich ta lgn). 

Ldi cdm an: Bdi bdo Id sdn phdm khoa hoc 
thuoc De tdi cdp Nhd nu&c: "Nghien cicu sdn 
xudt vacxin vo hogt chda tieu phdn E2 tren he 
thdng baculovims phong benh Dich td lan" 
trong Chucmg trinh Cong nghe Sinh hoc Nong 
nghiep vd Thuy sdn do TS. Trdn Thi Thanh Hd, 
Vien Thu y ldm chu tri. 
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