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Nabitn cuu khoa hoc

NGHIEN CUU SAN XUAT KHANG NGUYEN E2 TAI TO HOP TU
CHUNG VIRUS DICH TA LGN CO BIEN THUC BIA, VN91 BANG HE THONG
BIEU HIEN TREN TE BAO CON TRUNG
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TOM TAT

Trong nghién ctru nay, chung ti di tién hanh tai t6 hop protein E2 cua virus dich ta lon c6 dién
b::ing hé théng biéu hién baculovirus trén té bao con trung. Chung virus VN91 phan 1ap tai Viét Nam
duoc str dung lam khuon mau dé tai to hop protein E2. Trinh tu toan bd gen chung virus VN91 da
dugc chiing t6i cong bd ndm 2018 (GenBank: LC374604). Két qua nghién ciru cho thay protein E2
tai to hop cua virus dich ta lon c6 hoat tinh sinh hoc tu nhién, dugc nhan dién boi khang thé khang
virus dich ta lon. Pong thoi, két qua thu duoc ciing cho thay khang nguyén E2 tai t6 hop 1a Gmg cir
vién tiém nang dé phat trién vacxin thé hé méi phong bénh dich ta lgn tai Viét Nam.

Tir khéa: Dich ta lon ¢b dién, protein tai tb hop 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 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. 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. PAT VAN PE phat trién vacxin thé hé méi phong bénh cho vat
nuoi tai Viét Nam dugc déc biét quan tam, trong
d6 phai ké dén phat trién vacxin st dung cong
nghé protein tai to hop. Hién nay trén thé gidi,

Trong nhitng ndm gan day, viéc nghién ctu
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cac nha nghién ctru dang str dung 4 hé thong
biéu hién protein khiac nhau dé phat trién céac
loai vacxin phong bénh cho vét nuéi, bao gdbm
hé théng biéu hién trén vi khuan E.coli, hé théng
biéu hién ndm men, hé théng biéu hién thyc vat
(tai to hop trong cdy thudc 1a) va hé thong biéu
hién trén té bao con trung Md&i mot hé théng
biéu hién protein tai t6 hop déu co nhiing wu
diém va nhugc diém riéng cua nd. Tuy nhién,
viéc lua chon hé théng biéu hién phu hop véi
mdi loai protein c6 y nghia dic biét quan trong,
quyét dinh su thanh coéng ciia cac san pham
protein tai to hop dugc tao ra.

Hé théng biéu hién protein st dung
baculovirus (baculovirus expression system)
da dugc cac nha khoa hoc nghién ctu va ung
dung trong nhiéu nim qua, duoc st dung rong
rdi trong viéc biéu hién cac protein dich sir dung
lam vacxin va ché pham sinh hoc dung dé chan
doan trong nhan y va tha y. Hé thong nay dugc
diung dé tai t6 hop cua mot hodc nhiéu loai
protein khac nhau véi sé lwong rat 1én (Martijan
va cs, 2007). V&i mot nguén bacmid san co,
thém vao d6 1a ky thuat tai td hop baculovirus
tuong doi don gian va dwoc thuc hién trén vi
khuan E.coli da thé hién tinh t6i wu ctia hé théng
nay so voi nhiing hé théng khac (Lin va cs,
2014). Kha ning bién nap vao té bao dong vat
khac nhau cta baculovirus ciling da dugc chung
minh trong nhiéu nghién ctru (Gould, 2004).
Ngoai ra, kha nang stra chita sau dich ma (post-
translation modification) chinh xac ciing duogc
xem nhu mot dic tinh quan trong va uu viét
ctia hé thdng nay. Trong nhirng nim gin déy, hé
thong baculovirus dugc sir dung nhiéu nhur cong
cu hitu dung dé san xuét vacxin (Yu-Chen va cs,
2008). Hé théng nay ciing duoc st dung nhu
mot véc to biéu hién dé ché tao vacxin chéng
lai virus SARS CoV (Bai va cs, 2008). Sy biéu
hién thanh cong glycoprotein E1 cua virus gay
bénh dich ta lon o dién (Classical Swine Fever)
bang hé¢ thong biéu hién baculovirus ciing da
duoc Hulst va cong su cong bd trude do (Hulst
va cs, 1993). Ngoai ra, rat nhiéu loai vacxin tiéu
phan ding cho thi y ciing dugc san xuit trén
té bao con trung hién dang duoc ban rong rii

trén thi truong nhu Porcine Pesti, Bayovac CSF
E2 (Van Oers va cs, 2007). Chung t6i da thanh
cong trong viéc tng dung hé théng baculovirus
dé tai to hop protein ctia mot s virus gay bénh
trén lon nhu ORF2 cua virus PCV2 (Pang Vi
Hoang va cs, 2016), GP5 cua virus PRRS (Tran
Thi Thanh Ha va cs, 2016). Céac két qua nghién
cuu duoc cong bd trén tap chi chuyen nganh
thii y cho thay: Khang nguyén tai to hop san
xudt bang hé théng biéu hién baculovirus van
gilt dugc nhiing dac tinh khang nguyén trong tu
nhién mang hoat tinh sinh hoc va kha nang tao
dap tmg mién dich cao cho vt chu.

Xuét phat tir nhu cau thue tién, chung to1 tién
hanh “Nghién citu tao khing nguyén E2 tdi t6
hop tir chiing virus dich ta lon ¢ dién phan lgp
tur thue dia, VN9I bcing hé théng biéu hién trén
té bao con trung”. Pay dugc xem la nguyén liéu
quan trong dung lam sinh pham chan doan va
nghién ctru phat trién vacxin thé hé méi phong
bénh dich ta lon tai Viét Nam.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Noi dung nghién ciru

- Ung dung hé thng biéu hién baculovirus
nham tai t6 hop E2 cua virus dich ta lon ching
VNO1 phan lap tai thyc dia.

- Panh gia hoat tinh sinh hoc ctia protein tai
t6 hop E2 cua virus dich ta lon bang phuong
phap IPMA va phuong phép lai mién dich
Western Blot.

2.2. Phuwong phap nghién ciru

- Phuong phép tai t6 hop protein st dung
hé théng biéu hién baculovirus (Bac-to-Bac
Expression System) ctia hang Inv1trogen My
theo hudng dan ctia nha san xuat.

- Banh gia hoat tinh sinh hoc cua protein tai
t6 hop bang phuong phap IPMA trén té bao con
tring TN theo quy trinh da dugc cong bd ciia
Ping Vii Hoang va cong sy (2016), Tran Thi
Thanh Ha va cong su (2017) va phuong phap
lai Western Blot.
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III. KET QUA NGHIEN CUU

3.1. Thiét ké cip mdi dic hi¢u va khuéch dai
gen E2 ciia virus dich ta lon bang phwong
phap RT-PCR

Dé thiét ké cap moi dic hiéu gen E2 cua virus
dich ta lgn, 30 trinh ty gen E2 da cong bd trén
ngan hang dit liéu NCBI duoc dung dé so sanh
tim ra trinh ty dac trung. Phan mém Lasergene
DNA Star v.8 duoc st dung dé tinh toan cac
thong s6 ciia mdi, cho phép xac dinh dugc trinh
tu moi phi hop véi cac yéu cau dit ra.

CSFV-E2-F:CGGATCCATGCGGCTAGCC
TGCAAGGAAGATTACA-3’

CSFV-E2-R: CAATCTGAGTGGCGGTCAGT-
CACGTC-3

Khu6n mau dung cho PCR khuéch dai doan
gen E2 [a mRNA tach tur chung virus dich ta lon
VNO1 phan 1ap tir thye dia. Trinh ty toan bo gen
ctia chung gdc da duge ching ti cong b trudc
day (Tran Thi Thanh Ha va cs, 2018). Két qua
PCR khuéch dai gen E2 cua virus dich ta lon
chung VNO91 duoc trinh bay ¢ hinh 1.

M 1 2 3 4 5

1,016 bp

Hinh 1. Phé dién di sén pham phén teng
RT-PCR

M, thang DNA chuén; giéng 1-4: sén phédm

RT-PCR ttr khuén mRNA méu ching VN91

Két qua & hinh 1 cho thdy xuit hién mot
bang DNA khoang 1000 bp trén ca nam duong
chay. Kich thudc nay 1a phu hop véi kich thudc
du kién cua gen E2 virus dich ta lon ¢ dién
theo thiét ké khi dwoc khuéch dai vé6i cap moi

dic hidu. San phim PCR ctia gen E2 thu duoc s&
dugc st dung lam nguyén li¢u dé thuc hién cac
nghién ctru tiép theo.

3.2. Tao dong gen E2 cua virus dich ta lgn
trong véc to tach dong pFastBacl/NT-TOPO

Hién nay, véc to pFastBac/NT-Topo la véc
to tach dong phd bién va hiéu qua dé tao ciu
tric tai to hop, sau do duoc bién nap vao vi
khuin E.coli DH10Bac tao Bacmid tai to hop.
San pham sau d6 dugc bién nap vao ching vi
khuan E.coli MJ109 (Invitrogen) kha bién bang
phuong phép sbc nhiét va duoc sang loc budc
dau trén moi truong dac hiéu TY co bd sung
khang sinh ampicillin nong d6 50ug/ml. Trong
nghién ctru ndy, 6 khuan lac ngau nhién di duoc
lya chon dé kiém tra kha niang mang t6 hop véc
to pFastBac_E2 tai to hop (hinh 2).

Hinh 2. Sdu khuan lac ngau nhién da
dwoc Iwa chon dé kiém tra kha nang
mang véc to’ pFastBac_E2 téi t6 hop

Dé kiém tra xem céac plasmid thu duoc c6
mang gen E2 va doan gen c¢6 duoc gin dung
chiéu hay khong, chung t6i tién hanh phan tmg
PCR st dung plasmid thu dugc lam khuon voi
mdi xudi bat cap dac hiéu voi véc to va mdi
nguoc dac hi¢u gen E2. Két qua thu duoc trinh
bay & hinh 3. Két qua cho thiy trong cac khuin
lac dugc chon lya ngau nhién déu xuét hién
bang DNA véi kich thuéc mong doi cua gen E2
la khoang 1.000 bp. Tir cac két qua thu dugc,
chung t6i két luan cac plasmid nay déu mang
gen E2 tai t6 hop va dugc gan vao véc to dung
chiéu.
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1 2 3 M 4 5 o6

Pé khiang dinh san phim da tich dong la
doan gen ma hoa cho gen E2 cua virus dich
ta lon, cac dong 2, 4 va 6 duoc tién hanh xéc
dinh trinh tu nucleotide trén may doc trinh tu tu
dong ABI PRISM®3100 Avant Gentic Analyzer
(Applied Biosystems) va su dung cap primer
dac hiéu pFastBac Forward/Reverse theo hudng

s dan ctia nha san xuat. Trinh ty gen va khung doc
—— ! e <1016 bp cua doan gen E2 cua virus dich ta Ign da dugc
tach dong dugc thé hién trén hinh 4. Két qua cho
thiy doan gen thu dugc c6 khung doc mo tir ma
dau (mi ATG) va ma cubi (TGA) nam & véc to
pFastBac/NT Topo. Két qua nay rat quan trong,
khang dinh dugc rang gen E2 cua virus dich ta
Hinh 3. Phé dién di san phim PCR siv lon da dugc dua vao véc to pFastBac/NT Topo
thanh cong va xac dinh dugc khung doc mé noi
gilra véc to va gen dich.

dung méi dic hiéu gen E2 trén khuén
plasmid tte cdc khuan lac Iwa chon

M: thang DNA chuén; cac giéng 1-6, sén Trinh ty doan gen E2 cua virus dich ta lon
phadm PCR ttr 6 khudn plasmid tvong trng véi  duge st dung dé so sanh v6i trinh ty gen E2
6 dong Iwa chon cua virus dich ta lon ¢6 dién cong bo trén ngan

| | | | | | | |
ATGCGGCTAGCCTGCAAGGAAGATTACAGGTACGCAATATCATCAACCAATGAGATAGGGCTACTCGGGGCCGGAGGTCTCACTACCACCTGGAAAGAAT 100
M R L A C K E D Y R Y A I S S T N E I G L L G A G G L T T T W K E Y 100

| | | | | | | |
ACAGCCACGATTTGCAACTGAATGACGGGACCGTTAAGGCCATTTGCGTGGCAGGTTCCTTTAAAGTCACAGCACTTAATGTGGTCAGTAGGAGGTATTT 200
S H D L Q L N D G T v K A I (o} v Py G S F K v T A L N v v S R R Y L 200

| | | | [ [ | | |
GGCATCATTGCATAAGGGGGCTTTACTCACTTCCGTGACATTCGAGCTCCTGTTCGACGGGACCAACCCATCAACCGAAGAAATGGGAGATGACTTCGGG 300
A S L H K G A L L T S v T F E L L F D G T N P S T E E M G D D F G 300

| | | | | [ | |
TTCGGGCTGTGCCCGTTTGATACGAGTCCTGTTGTCAAGGGAAAGTACAATACAACCTTGTTGAACGGTAGTGCTTTCTATCTTGTCTGCCCAATAGGGT 400
F G L C P F D T s P v v K G K Y N T T L L N G S A F Y L v (o} P I G W 400

| | | | | | | | |
GGACGGGTGTTATAGAGTGCACAGCAGTGAGCCCAACAACTCTGAGAACAGAAGTGGTAAAGACCTTCAGGAGAGAGAAGCCTTTTCCACACAGAATGGA 500
T G \'4 I E C T A v S P T T L R T E v v K T F R R E K P F P H R M D 500

| | | | | | |
TTGTGTGACCACCACAGTGGAAAATGAAGATCTATTCTACTGTAAGTTGGGGGGCAACTGGACATGTGTGAAAGGTGAACCAGTGGTCTACACAGGGGGG 600
C v T T T v E N E D L F Y (e} K L G G N w T C v K G E P v v Y T G G 600

| | | | | | | | |
CAAGTAAAACAATGCAAATGGTGTGGCTTCGACTTCAACGAGCCTGACGGACTCCCACACTACCCCATAGGTAAGTGCATTTTGGCAAATGAGACAGGTT 700
Q \4 K Q (o} K w (o} G F D F N E P D G L P H Y P I G K (o} I L A N E T G Y 700

| | | [ | | | |
ACAGAATAGTAGATTCAACGGACTGTAACAGAGATGGCGTTGTAATCAGCGCAGAGGGGAGTCATGAGTGCTTGATCGGCAACACAACTGTCAAGGTGCA 800
R I v b 8 T b C N R D G V V I 8§ A E G S H E C L I G N T T V K V H 800

| | | | | | | | |
TGCATCAGATGAAAGACTGGGCCCTATGCCATGCAGACCTAAAGAGATTGTCTCTAGTGCAGGACCTGTAAGGAAAACTTCCTGTACATTCAACTACGCA 900
A S D E R in G P M P (o} R P K E I v S S A G P v R K T S (o} T F N Y A 900

| | | [ | | | |
AAAACTTTGAAGAACAAGTACTATGAGCCCAGGGACAGCTACTTCCAGCAATATATGCTCAAGGGCGAGTATCAGTACTGGTTTGACCTGGACGTGACAG 1000
K T L K N K Y Y E P R D S Y F Q Q Y M L K G E Y Q Y W F D L D V T D 1000
[ | | | [ | | | |

ACCGCCACTCAGATTACTTCTGA 1100
R H S D Y F 1100

Hinh 4. Trinh tw gen va khung doc gen E2
cua virus dich ta loon chung VN91 dworc tach dong
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hang dir liéu NCBI bang phan mém BLAST.
Két qua so sanh trinh ty gen vdi cac chung
tham chiéu dugc trinh bay ¢ hinh 5. Két qua
& hinh 5 cho thdy doan gen E2 ctia virus dich

D taigticn

oo EREBB

ta lon dugc tach dong trong nghién clru nay
c6 do twong dong 100% so voi gen E2 cua
chung virus dich ta lon VN91 dugc st dung
lam khuon mau.

Max  Tolel Query E Par e ramsion
Teare Scorw Coved walue  Men
T TR N a0 0ROl LCITEENE
HETY 1T} W% ao g950% [
R 1S TR ag % |
1BEE 1258 W% a0 RN |
BBEE  TEEE TN o8
BEZ 162 N T
BEZ 1852 95 |mn
i 1842 wmn
1662 1852 W% g0 WNN HO3D
62 1852 9% |an
B2 1852 % iy
BET 185 % o9 61
BET AT T ag SahT%  AFGEILL
EBE1 1851 W% TSN DOUITHI0
BEET 1851 W% o TN A
B 1845 ¥ Hars  HOS
BE4S 1845 W% ao FATN BHOMO2N

Hinh 5. Két qua so sanh trinh tw gen va nhan dién loai str dung céng cu Blast
gitra trinh tw gen E2 virus dich ta Ion va ngan hang NCBI

3.3. Tao baculovirus tai td hop sir dung té bao
con trung

Véc to pFastBac/NT Topo dugc bién nap
vao ching vi khuan E.coli DH10Bac bang
phuong phap sdc nhiét. Trong vi khuan E.coli
DH10Bac c6 chira Bacmid va mét plasmid trg
giup. Khi véc to pFastBac E2 duoc dua vao
E.coli DH10Bac, s€ xay ra hién tugng bét cap
va trao ddi chéo giita pFastBac E2 va Bacmid
tai hai vi tri Tn7L va Tn7R dé tao thanh thé
Bacmid tai t6 hop. Két qua bién nap cho thiy
xudt hién nhiéu khuén lac tring trén moi truong
chon loc. Céc khuan lac nay co thé 1a céc dong
chira Bacmid tai t6 hop . Ching t6i tién hanh
lwa chon 6 khuin lac dé tiép tuc thyc hién thi
nghiém tiép theo.

Dé kiém tra, ching t6i d tién hanh nudi ciy
6 khuan lac nay trong méi truong long cd bd
sung khang sinh nhu trén moi truong thach dia
va tach Bacmid. Bacmid thu dugc dugc st dung
lam khuon dé thuc hién phan tng PCR vdi cip

moi dic hiéu gen E2. Két qua duogc thé hién trén
hinh 7. Két qua cho thiy ca 6 dong lya chon déu
xuat hién bang DNA véi kich thuéc mong doi
ctia gen E2. Tur cac két qua thu duoc, ching toi
két luan réng da tao dugc 6 dong mang Bacmid
tai t6 hop

Hinh 6. Hinh &nh khuén lac trén moéi
trirong chon loc chira khéng sinh va chat
chi thj Bluo-gal va cdc khuén lac nay cé
thé la cdc dong chira Bacmid téi té hop
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~1,016 bp

Hinh 7. Phé dign di sén phdm PCR
M, thang DNA chuéan; 1-6, san phém PCR st
dung Bacmid ttr 6 dong khuén lac trdng

3.4. Kiém tra kha niing biéu hién cia protein
tii t6 hop bing phwong phip Immuno
Peroxidase Monolayer Assay (IPMA) trén té
bao con trung va Western Blot

Dé tao baculovirus tai t6 hop, dong bacmid
tai t6 hop duoc sir dung dé chuyén nap vao té
bao con trung SF21AE theo quy trinh da duoc
cong bd trude day ( Pang Vi Hoang va cs,
2016; Tran Thi Thanh Ha va cs, 2017). Két qua
dugc thé hién trén hinh 8.

Két qua ¢ hinh 8 cho thdy xuat hién cac bénh
tich t& bao (CPE) sau 72 gid nudi cay ddi vai
céc mau dugc gdy nhidm boi Bacmid téi to hop.
Mau ddi ching khong giy nhiém véi Bacmid
tai to hop phat trién binh thudong va hoan toan
khong thay xuat hién CPE. Két qua nay cho thay

Hinh 8. Hinh &nh té bao cén trung SF21AE khéng gdy nhiém (A) va sau gay nhiém bé&i
Bacmid (B) va nuéi & 27°C trong 72 gic

da tai t6 hop thanh cong baculovirus mang gen
E2 cua virus dich ta lon vao té bao con trung.

bé danh gia, kiém tra hoat tinh sinh hoc cua
protein E2 tai td hop, ching i tién hanh d4anh
gia bang phuong phap IPMA sir dung t& bao con
tring dong Hight FIVE (TN5) nhdm phat hién
su ¢6 mat cua baculovirus mang protein E2 tai t6
hop. Phuong phap IPMA str dung té bao con tring
duoc thiét 1ap nhu mo ta trong nhing nghién ctru
trude day cia chung toi (Pang Vit Hoang va cs,
2016). Uu diém cia dong té bao nay la kha ning
biéu hién protein cao gap nhiéu lan cac dong té
bao khac nhu SF21AE hay SF9. Mit khéc, té bao
TN5 nudi cdy khong can bd sung huyét thanh, do

10

vay sir dung dé danh gia hoat tinh sinh hoc 1 rat
phtt hop. Két qua IPMA trinh bay trong hinh 9.

Tir hinh 9 cho thiy, giéng st dung huyét
thanh lon sach am tinh véi virus dich ta lon
khi nhudm té bao khong bi bat mau, nguoc lai
& giéng sir dung huyét thanh gy t6i mién dich
véi virus dich ta lon thi cac té bao bit mau nau
d6 khi nhuom. Tir d6 c6 thé thay protein E2 ciia
virus dich ta lon tai to hop phan ng manh va
dugc nhan dién bdi khang thé tu nhién khang
virus dich ta Ign trong huyét thanh lon, c6 thé
khéng dinh duoc rﬁng protein E2 cua virus dich
ta lon tai t6 hop bang hé thdng baculorvirus
mang hoat tinh sinh hoc tu nhién.
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Hinh 9. Két qua IPMA st dung té bao cén triung Hight FIVE nhiém baculovirus tdi té hop
mang gen E2 virus dich ta lon
(A) Huyét thanh chuén &m: huyét thanh lon sach SPF (specific pathogen free pigs) &m tinh véi virus
dich ta lon; (B) Huyét thanh chuén duong: huyét thanh lon gay tbi mién dich véi virus dich ta lon

Trong qua trinh biéu hién va tinh khiét protein
tai to hop, mot diém thiét yéu can xac dinh la
protein biéu hién c¢6 phai chinh xac 1a protein
mong mudn hay khong. Dé khang dinh diéu do,
ching t6i sir dung k¥ thuat lai mién dich Western
blot voi khang thé dac hiéu khang virus dich ta
lon do Vién Thi y Nhat Ban cung cap. Té bao con
trung dugc nudi céy cho dén khi tao bénh tich té
bao. Pé khang dinh su hién dién cia protein E2
tai t6 hop, chung t6i thu mau té bao tir khi bat dau
¢6 bénh tich cho téi khi 5 ngay va kiém tra bang

M
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phuong phép lai mién dich Western Blot. Két qua
lai mién dich Western Blot thé hién qua hinh 10
cho thay, & duong chay protein s6 2, 3, 4 va 5 xuat
hién mo{t bang mau dam, rd nét, cd kich thudc
khoang 37kDa va ddm nhat 1a giéng thir 5, twong
duong voi sau 5 ngiy gay nhiém, 1a kich thudc
protein E2 cua virus dich ta lon dung hop voi His-
tag dung nhu tinh toan 1y thuyét. Vay mot lan nita
khing dinh protein E2 téi t6 hop biéu hién bang hé
thong baculovirus hoan toan mang dic tinh sinh
hoc tu nhién.

0: Fend 3 0ib

j—GIvcosylated form

@ 37.7kDa

Hinh 10. Kiém tra biéu hién gen E2 trong baculovirus tdi té6 hop bang phwong phap
Western Blot str dung khang thé don dong khang virus dich ta Ion do Vién Thu y Nhat
Ban cung cép; M: thang chuén (don vi kDa)

11
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IV. KET LUAN

Tai td hop thanh cong protein E2 cta virus
dich ta lon bang hé thng biéu hién baculovirus.
Protein E2 tai to hop mang hoat tinh sinh hoc
tu nhién (dugc nhéan dién boi khang thé khang
virus dich ta lon).

Léi cam on: Bai bdo la san pham khoa hoc
thuéc Dé tai cap Nha mede: “Nghién ciru san
xudt vacxin vé hoat chira tiéu phcﬁn E2 trén hé
théng baculovirus phong bénh Dich ta lon”
trong Chuong trinh Cong nghé Sinh hoc Nong
nghiép va Thity san do TS. Tran Thi Thanh Ha,
Vien Thu y lam chu tri.
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