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RNabién citu khoa hoc

NGHIEN cUU SAN KUAT KHANG NGUYEN E2 TAI Tll HOP TU
CHUNG VIRUS DIGH TA LON ¢0 BIEN THUC BIA, VNI1 BANG HE THONG
BIEU HIEN TREN TE BAD CON TRUNG
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TOM TAT

Trong nghién ciru nay, ching i da tlen hanh t4i 16 hop protein E2 cia virus dich 14 lon ¢4 dién
bang h¢ thong biéu hién baculovirus trén té bao con tring. Ching virus VN9I phan l3p tai Viét Nam
dugre str dyng lam khudn miu dé tai t hop protein E2. Trinh tr todn b gen chang virus VN9 da
duge ching i cong b6 nam 2018 (GenBank: LC374604). Két qua nghién ciru cho thay prolem E2
ta1 t8 hop cia virus dich ta lgn ¢d hoat tinh sinh hoc ty nhién, dugc nhén dién bé1 khang thé khang
Virus d|ch ta lon. Dong thot, Kkét qua thu dugc ciing cho thiy khang nguyén E2 téi td hop la u ing cir
vién tigm nang aé phat trién vacxin thé hé mai phong bénh djch ta l¢gn tai Viét Nam.

Tir khéa: Dich ta lom ¢b dién, protein tai I hop E2, giai trinh tr gen, baculovirus.

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

Ly Duc Viet, Nguyen The Vinh, Nguyen Thuy Duyen, Truong Anh Duc, 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. VN1 strain isolated in Viet Nam was used as “template” far amplification ot
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.

L. DAT VAN DE phat tnén vacxin thé hé mai phong bénh cho vat
’ nuéi tai Viét Nam duoc dic biét quan tam, trong
d6 phai ké dén phat rién vacxin sir dung cong
nghé protein tar t6 hop. Hién nay trén thé gidi,

Trong nhimg nam gan day, viéc nghién ciru
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cic nha nghién ciru dang sir dung 4 he (hong
biéu hién protein khic nhau d¢ phat trién cac
loai vacxin phong bénh cho vat nuéi, bao gom
hé théng biéu hién irén vi khuan £.coli, hé thng
biéu hién ndm men, hé lhéng biéu hién thuc vét
(141 16 hop trong cay thube 1a) va hé théng biéu
hién 1rén 1€ bao con 1riing. Mér mét hé théng
biéu hign protcin Léi td hop déu co nhing wu
diém va nhuoe diém riéng cua nd. Tuy nhién,

viéc lua chon hé rhéng biéu hién phi hop véi
mbi loaj protein ¢6 y nghia dac bi¢t quan trong,
quyét dinh sur thanh céng cia cac san phim
protein 14i 16 hgp dugc tao ra.

Hé théng biu hién protein st dung
baculovirus (baculovirus expression system)
da duogc cac nhd khoa hoc nghién clru va tmg
dyng trong nhiéu ndm qua, dugc sir dung réng
ra1 trong vide biéu hién cac protein dich st dung
lam vacxin va ché phim sinh hoc dung dé chan
dodn trong nhan y va tha y. H¢ Ihong nay dwoc
ding dé i b hop cila mét hodc nhiéu loai
protein khic nhau véi sb lugng rét i6m (Martijan
va cs, 2007). V&i mét ngudn bacmid sin co,
thém vio d6 13 k¥ thudt ti 16 hop baculovirus
tuong déi don gian va dugc thuc hign 1rén vi
khuan £.coli 83 thé hign llnh 161 tru ctia hé thung
nay so véi nhimg hé tlmnn khic (Lin va cs,
2014). Kha nang bién nap vio té bao déng vat
khdc nhau cta baculovirus cling da duac chimg
minh trong nhiéu nghién ciru (Gould, 2004).
Ngoai ra. kha nang swra chira sau dich ma (post-
translation modification) chinh xac cing duoc
xem nhu mét dic tinh quan trong Va wu vigt
cua hé théng nay. Trong nhimg nim gan day, hé
théng baculovirus dlmc sit dyng nhiéu nhir cong
cy hitu dung dé san xudt vacxin (Yu-Chen va cs,
2008). Hé théng ny cung dugc st dyung nhu
mét véc ta biéu hién dé ché 130 vacxin chonn
lai virus SARS CoV (Bar va cs, 2008). Su bidu
hién thanh cong glycoprotein E1 cia virus gay
bénh dich ta lon ¢ dién (Classical Swine Fever)
bang hé thong biéu hién baculovirus clng da
duge Hulst va cong su cono bd trude do (Hulsl
vacs, 1993). Ngoai ra, rht nhidu loai vacxin néu
phan ding cho thi y cing duoc san xuét trén
1€ bio con tring hién dang duge ban réng ra

6

trén thi truémg nhu Porcine Pesli, Bo:
E2 (Van Oers va cs. 2007). Ching 10 dd thanh
cbng trong viée img dung hé thong baculov! lAruS
dé tai 18 hop protein ctia mét s6 virus cdy bénh
trén lon nhir ORF2 cia virus PCV2 (Ping Vi
Hoang va cs, 2016). GPS5 cua virus PRRS (Tran
Thy Thanh Ha va cs, 2016). Céc két qua nghién
ciru duge cong b6 trén tap chi chuyén nganh
thi y cho thiy: Khang nguyén 181 16 hop >an
xuét bing hé théng bicu hién baculovirus van
gilr duoc nhimg dic tinh khang nguyén trong tr
nhién mang hoat tinh sinh hoc va kha nang tao
dap tmg mién dich cao cho vt chu.

Xudt phat tir nbu cdu thyc tién, ching (5i tién
hanh “Nghién cteu tao khding nguyén E2 tdi t6
hop tir chiing virus dich ta lgn ¢ dién phan lgp
m thee dia, VN9 baug hé théng biéu hién trén
18 bdo cén trimg . Pay duge xem la nguyén lidu
quan trong diing Iam sinh pham chdn doan va
nghién ctru phat trién vacxin thé hé méi phong
bénh dich ta lgn tai Viét Nam.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. N§i dung nghién ciru

- Ung dung hé théng biéu hién baculovirus
nhim i 16 hop E2 ciia virus dich ta lon ching
VNOI phan 1ap tai thye dia.

- Danh 14 hoat tinh sinh hoc cua protein tai
16 hop E2 coa virus dich ta lon bing phuong
phap IPMA vi phuong phap lai mién dich
Westermn Blot.

2.2. Phuong phip nghién ciru

- Phucmg phip tai to hagp protein sir dung
hé lhong bidu hién ulovirus (Bac-to-Bac
Expression Systern) cua hi

en, My

theo hudng din cua nha s
- Déqh g1a hoat tinh sinh I 1 protein taj
16 hop bing phitong phap IPM 11 16 bao con
tring TNS theo quy trinh dd du cong bé cua
Péng Vi Hoang va cdng sur (20 Tran Thi
Thanh Ha v cong sw (2017) v ), mng 13\\4313‘

lai Western Blat.
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111 KET QUA NGHIEN CUU

3.1. Thiét ké cip mdi dac biéu va khuéch dai
gen E2 cha virus dich ta lgn biang phwong
phip RT-PCR

Dé thiét ké ciip mdi dic héu gen E2 ciia virus
dich ta lon, 30 trinh tr gen E2 da cong bé trén
ngn hang dir liéu NCBI duoc ding dé so sanh
tim ra trinh ty ddc timg, Phin mém Lasergene
DNA Star v8 dugc sir dung ¢ tinh todn cac
théng s6 cita mdi, cho phép xac dinh duge trinh
tr moi phd hgp véi cac yéu cdu djit ra

CSFV-E2-F:CGGATCCATGCGGCTAGCC
TGCAAGGAAGATTACA-3’

CSFV-E2-R: CAATCTGAGTGGCGGTCAGT
CACGTC-3*

Khuén miu ding cho PCR Kkhuéch dai doan
gen E2 1a mRNA tach tir chiing virus dich ta lon
VN9 phan lap tr thue dia. Trinh tir todn b gen
ctia chung gbc da dugc chiing t6i cong bb trude
day (Trho Thi Thanh Ha va cs, 2018). Két qua
PCR khuéch dai gen E2 cia virus dich ta lon
ching VN91 dugc trinh bay & hinh 1.

Hinh 1. Phé dién di san phdm phan trng
RT-PCR

M, thang DNA chuén; giéng 1-4: san pham

RT-PCR tir khubn mRNA méu ching VN91

K&t qua & hinh 1 cho thdy xudt hién mot
bing DNA khoang 1000 bp trén ci ndm duéng
chay. Kich thuéc nay 12 phi hop v6i kich thide
dy kién ciia gen E2 virus dich ta Jon ¢ dleu
theo thidt ké khi dugc khuéch da1 véi cap mdi

d4c hidu. San phim PCR ciia gen E2 thu duoc s&
duoce sir dung 1am nguyén héu dé thyc hién che
nghién ¢l tidp theo.

3.2. Tao dbng gen E2 cia virus dich ti lgn
trong véc to tAch dong pFastBacl/NT-TOPO

Hién nay, véc to pFastBac/NT Topo 1a véc
to tach dong phé bién va hiéu qui dé tao cdu
tric ti tb hop, sau d6 duge bién nap vao vi
khudn E.col: DH10Bac 1o Bacmid ti (8 hop.
San phim sau d6 duoc bién nap vao ching vi
khuén E coli MJ109 (Invitrogen) khi bién bing
phucrng phép sbc ninét va duge sang loc bude
dAu trén moi trudng dic hiéu TY ¢6 b sung
khéng sinh ampicillin nong d¢ 50ug/ml. Trong
nghién ciru nay, 6 khudn lac ngau nhién d duoc
lya chon dé kiém tra kha niing mang td hop véc
to pFastBac_E2 14116 hop (hinh 2).

Hinh 2. Sdu khuan lac ngdu nhién da

dwoc Ira chon dé kiém tra kha ndng

mang véc to pFastBac_E2 téi t6 hop

Dé kiém tra xem céc plasmid thu duge co
mang gen E2 va doan gen co diroc gin ding
chidu hay khang, ching to1 tién banh phan img
PCR str dung plasmid thu duge lam khudn véi
mdi xudi bit cip dic higu v6i véc to vh mbi
nguoe dac higu gen E2. Két qué thu duge trinh
bay & hinh 3 Két qua cl\o thdy lrong cac Khudn
lac duge chon lya ngdu nhién déu xuit hign
bang DNA véi kich thuée mong doi cia gen E2
12 khoang 1.000 bp. Tir céc két qua thu duge,
ching to1 ket luén cic plasmld nay déu mang
gen E2 tai td hop va duge gén vio véc to dung
chidu.
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Hinh 3. Phd dién di san phdm PCR stv
dung méi dic hidu gen E2 trén khuén
plasmid tty cdc khuan lac lwa chon
M: thang DNA chudn; cac giéng 1-6, san
pham PCR i 6 khubn plasmid tiong tng v6i
6 dong lya chon

I
B khing dinh san pham 1= h 402 13
doan gen mi hoa cho gen E2 « 1 VT dich
ta lom, cac dong 2, 4 va 6 dugc <0 hanh xéc
dinb trinb ty nucleotide trén may o€ trinh fw tw
dong ABI PRISM®3100 Avant ¢ wic /«\nalyzer
(Applicd Biosystems) va str duiz cap primer
theo huéng

dic hiéu pFastBac Forward/Reverse
dan cita nha san xudt. Trinh ry gen va khung doc
ciia doan gen E2 ciia virus dich t lont dd doc
tach dong duoc thé hién trén hinh 4. Két qua cho
thiy doan gen thu duoc co | doc mo tr ma
déu (ma ATG) va ma cudr (TGA) nam & véc 1o
pFastBac/NT Topo. Két qua nay rat quan trong,
khiing dinh duoc ring gen E2 ctia virus dich 1d
lom da duoc dua vio véc to pFastBac/NT Topo
thanh cdng va xac dinh dugc khung doc md& nbi
gilra véc to va gen dich.

Trinh ty doan gen E2 cua virus dich ta lgn
dwoc sir dung dé so sinh voi trinh tw gen E2
cua virus dich t4 lon ¢6 dién cong bd trén ngén

! H{'nh 4.‘Trinh tr gen va khung doc gen E2
cua virus dich ta lon ching VN91 dwoc tich dong
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hang dir liéu NCBI bing phin mém BLAST.
Két qua so sanh trinh (y gen vdi cac ching
tham chiéu dugc trinh bay & hinh 5. Két qua
& hinh 5 cho thiy doan gen E2 cua virus dich
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ta lon dugc tach ddng trong nghién ciru ndy
cb d§ tuong ddng 100% so véi gen E2 cua
ching virus dich ta lon VN91 duoc sir dung
1am khuén mau.
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Hinh 5. Két qua so sanh trinh tw gen va nhan dién Joai sir dung cong cu Blast
gltra trinh tw gen E2 virus djch ta lon va ngan hang NCB/

3.3. Tao baculovirus t4i to hop sir dung té bao
cbn tring

Véc to pFastBac/NT Topo duge bién nap
vio ching vi khuin E.coli DH10Bac bﬁng
phuong phap séc nhiét. Trong vi khuan E.coli
DH10Bac ¢6 chira Bacmid va mot plasmid trg
gitp. Khi véc to pFastBac_E2 dugc dua vao
E.coli DH10Bac, sé xay ra hién tugng bat cip
va trao ddi chéo giira pFastBac_E2 va Bacmid
tai hai vi tri Tn7L va Tn7R dé tao thanh thé
Bacmid tai 10 hop. Két qua bién nap cho thay
xuét hién nhiéu khudn lac tring trén mé1 trudng
chon lgc. Cac khuan lac nay c6 thé 1a cac dong
chira Bacid t4i t6 hop . Ching t3i tuén hanh
lva chon 6 khudn lac dé& liép tuc thue hién thi
nghiém tiép theo.

Dé kiém tra, ching 16i d tién hanh nuéi cdy
6 khuin lac nay trong moi trudng long c6 bo
sung khang sinh nhu trén mai truong thach dia
vatich Bacmid. Bacmid thu duge duoc sir dung
lam khuén dé thyc hién phéan {mg PCR véi c3p

méi diic h|¢u gen E2. Két qua duoc thé hién trén
hmh 7. Két qua cho thiy ci 6 dong lya chon déu
xuét hién bang DNA vé1 kich thiéc mong doi
cua gen E2. Tir cac két qua thu dugc, ching 15
két luan ring da tao duoc 6 dong mang Bacmid
ta1 16 hop

Hinh 6. Hinh anh khuén lac trén méi
triong chon loc chiva khéng sinh va chét
chi thj Bluo-gal va cdc khuan lac nay co
thé Ja cdc dong chiva Bacmid tai té hop
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Hinh 7. Phé dién di san pham PCR
M, thang DNA chuén; 1-6, san phém PCR st
dyng Bacmid tir 6 dong khuén lac tréng

- 201y

A

ein
34. Klem tra kha ning biéu hi¢. aapr i

tii 6 hep bing phwong ph Immuno
Peroxidase Monalayer Assay (111 A) trén t
bao con trang va Western Blot

bacmid

De tao baculovirus (i t6 hop. dong
tai 16 hgp dugce s dung dé chuycn 02p vao té
bao cén tning SF2IAE theo quy rinh da dugc
cong bb truéc day ( Dang Vi Hoang va cs,
2016; Trin Thi Thanh Ha va cs. 2017). Két qué
duge thé hién rén hinh 8.

Ket qua & hinh 8 cho thay xuét hign cic bénh
tich tc bao (CPE) sau 72 gi& nudi cdy dox vai
cac miu duge gay nhidm boi Bacmid tai 16 hop.
Mau ddi chimg khong gdy nhiém véi Bacmid
tai to hop phal trién binh ihu(mg va hodp toan
Khéng thay xuat hién CPE. Két qua nay cho thay

Hinh 8. Hinh anh té bao cén triung SF21AE khéng géy nhiém (A) va sau gay nhiém béi
Bacmid (B) va nuéi & 27°C trong 72 gi&

da ti t6 hop thanh cdng baculovirus mang gen
E2 cua virus dich ta lon vao (& bao con tring.

Dé danh gia, kiém tra hoat tinh sinh hoc cua
protein £2 tdi & hop, ching t3i tién hanh danh
gif bing phuong phap IPMA sir dung 1& bao con
tring dong Hight FIVE (TN5) nhim phat hién
st c6 mat cla baculovirus mang protein E2 taj 1§
hop. Phuang phap IPMA sic dung té bao cén tring
duoc thiét 13p nhu mé t trong nhimg nghién ciu
trude ddy cua chung 161 (Diing Vi Hoing va cs,
2016) Uu diém cia dong té bao nay 1a kha nang
biéu hién protein cao gip nhidu 1an cic dong @
bao khac nhu SF21AE hay SF9. Mt khéc. \é bao
TN35 nudi céy khéng can bd sung huyét thanh, do
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vy sir d\mg dé danh g1a hoat tinh sioh hoc la rt
phi hep. Két qua IPMA trinh bay trong hinh 9.

Tir hinh 9 cho thay, giéng s dung huyél
thanh lgm sach &m tinh véi virug dich ta lon
khi nhudm té bao khoéng by bt mau, nguoc lat
[+4 glcng sir dung huyet thanh gay (5i mién dich
v virus dich ta lon thi cac 1€ bao bat mau nau
do khi nhudm. Tir d6 co thé llny protein E2 cua
virus dich ta lon tai 5 hop phan Ung manh va
duge nhan dién boi khang the tr nhién .(hang
virys dich ta lon trong huyel thanh lon, ¢¢ thé
khang dinh duoc rang protein E2 cua virus dich
ta lon tai 16 hop bing hé thén
mang hoat tinh sinb hoc ty nhién

aculorvirus
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Hinh 9. Két qua IPMA str dung té bao cén tring Hight FIVE nhiém baculovirus taf té hop
mang gen E2 virus djch ta lon
(A) Huyét thanh chudn am: huyé! thanh lon sach SPF (specific pathogen free pigs) &m tinh véi virus
dich ta fom; (B) Huyét thanh chuén duong: huyét thanh lon gay téi midn dich voi virus dich ta fon

Trong qué trinh biéu hién va tinh khiét protein
ti 6 hop, mot diém thibt yéu cin xéc dinh 1a
protemn bleu hién co phai chinh xéc 1a protein
mong muén hay khong. Dé khang dinh didu do,
ching toi sir dung ky thut lai mién dich Western
blot véi khang thé dic higu khang virus dich ta
lon do Vign Thir y Nhéit Ban cung cap Té bao cdn
tring duqc nudi ciy cho dén khi tao bénh tich &
bdo. Dé khing dinh sur hlen dleu cua prolem E2
i t6 hop, ching t6i thu miu 1€ bao tir khi bit dau
¢6 bénh tich cho t6i khi 5 ngay va kiém tra bing

Ngby M012345

phuong phép lai mién djch Western Blot. Két qua
lai mién dich Western Blot thé hién qua hinh 10
cho lhéy, & duong chay protein $62,3,4 va 5 xuht
hién mét bing mau dam, 3 nét, ¢ kich thudc
khodng 37kDa va dam nhét 1a giéng thr 5, tuong
duong vé1 sau 5 ngdy gay nhiém, 14 kich thudce
protein E2 ctia virus dich ta lon dung hop véi His-
tag ding nhur tinh toan ly (huye( Vay mot lén nira
khéng dinh protein E2 ta1 16 hop biéu hién bing hé
lhong baculovirus hoan toan mang dac tinh sinh
hoc tyr nhién.

012345

A
!
i " T} chycasylated form
¢ 37.7kDa
. m

Hinh 10. Kiém tra biéu hién gen E2 trong baculovirus téi t5 hop bang phwrong phdp
Western Blot str dung khang thé don déng khang virus dich t& lon do Vién Tha y Nhat
Ban cung cap; M: thang chuén (don vi kDa)
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IV.KET LUAN

Téi 16 hqp thanh cong protein E2 coa virus
dich 14 lgn bang hé lhong biéu hién baculovirus.
Protein E2 tai 6 hgp mang hoat tinh sinh hoc
s nhién (dugc nhan dién boi khang the khang
virus dich ta lon).

Ld&i cdm on: Bai bdo la san p/l(;m khoa hoc
lhun(. Dé téu cdp Nha nuoe: “Nghién cieu san
xudt vacxin vé hoat chiia tiéu phin E2 trén hé
théng baculovirus phong bénh Dich ta lon”
trong Chuong trinh Cong nghé Sinh hoc Nong
nghiép va Thiiy san do TS. Tran Thi Thanh Ha,
Vign Thit y lam chi tri.
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