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Tém tit. Virus dich ta heo ¢d dién (CSFV) duge ciu tao gdm 4 protein cdu tric, trong d6 E™ 1a mét yéu
td doc luc quan trong trong chan doan huyét thanh hoc va ché tao vaccine. Nghién ctru nay dugc tién hanh
nham tao ra cic dong té bao E. coli mang day du trinh tu gen E™ va budc dau danh gia tinh kha thi trong
viéc tao ra protein E™ tai to hop. 21 trinh tu ciia gen E™ d4 duoc thu thap, chén vao plasmid, va dugc bién
nap vao cac té bao E. coli kha nap. Plasmid tir nhitng dong vi khuan duoc chén gen thanh cong dugc ly
trich va giai trinh ty nhim danh gia hiéu qua cua phuong phép tao dong. Két qua giai trinh tu cho thiy,
nghién clru da tao thanh cong 21 dong E. coli mang gen E™ cua cac chung thuc dija. 21 trinh ty nay c6 do
tuong dong rat cao vé nucleotide (88,99 — 98,38%) va amino acid (87,67 — 99,56%) véi 100 trinh ty c6 do
tuong ddng cao nhét trén NCBI.
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1.GIOI THIEU

Virus gay bénh Dich ta heo c6 dién (Classic Swine Fever Virus - CSFV) la virus nho chira mot soi RNA,
¢ vo boc ngoai, thude gidng Pestivirus, ho Flaviviridae. CSFV ¢6 bo gen khoang 12,3 kb bao gom mot
khung doc mé dai (ORF) ma hoa cho mdt polyprotein gdm 3,898 amino acid ndm canh hai ving 5’ va 3’
khong dugc dich mi (UTR) [1]. B6 gen hoan chinh ctia CSFV da dwoc giai ma bao gdm 4 protein ciu trac
la C, E™, El, E2 va 8 protein khong cau triic 1a Npro, p7, NS2, NS3, NS4A, NS4B, NS5A va NS5B [2, 3].
E™ hay EO (con goi 1a gp/4488) vai kich thudc 41 - 44 kDa, bao gdm 227 amino acid, phan bd ¢ bé mat
ngodi cia virion, tham gia vao viéc két dinh va xam nhép vao t& bao cam nhidm. E™ c6 hoat tinh
ribonuclease d6i v6i uridine va c6 thé bi rc ché boi ion k&m [4]. Ngoai chirc ning 1a mot protein céu trac
lién két véi vo boc, E™ con hd tro bai thai virus qua mot mang déc biét. E™ c6 kha ning gdy ra apoptosis
trong té bao lympho cua mot s6 loai [5]. E™ tai t6 hop c6 kha ning gdy doc té bao lympho in vitro, gdy
giam bach cau trong nhiém tu nhién. Protein nay c6 thé dugc tim thiy ca trén bé mit cua cac té bao bi
nhiém pestivirus va trong moi truong nuodi cay té bao [6]

Bén canh d6, E™ déng vai tro rat quan trong trong viéc gan két va xam nhap cua CSFV vao cac té bao nhay
cam [7]. Su twong tac ciia E™ véi glycoaminoglycan trén bé mit té bao (heparan sulfate) dong gop mot
phan trong sy gan két cta virus 1én té bao nhay cam [8]. E™ cling co thé dong mot vai tro quan trong trong
cac giai doan sau khi virus xdm nhiém. Cac nghién ctru cho thay E™ ciing gop phan quyét dinh doc luc
CSFV [4]. Protein E™ dugc biét 1a c6 kha ning kich thich tao ra cac khang thé trung hoa CSFV va mang
lai khd ning mién dich bao h¢ [9]. Ngoai ra, glycoprotein E™ tai t6 hop duoc tinh ché da dugc chitng minh
4 loai khang nguyén tét dé phat hién khang thé chong lai CSFV [10]. Nam 2013, Aebischer da nghién ctru
hai phuong phap ELISA gian tiép (dé sang loc va xac nhén) sir dung protein E™ t4i t6 hop c6 thé phan biét
heo bi nhiém CSFV véi heo duoc tiém vaccine sau 10 ngay heo bi nhiém bénh [11]. Lin va cs (2005) nghién
ctru phan tng khang thé d6i véi E™, xac dinh sau khi heo bi nhiém CSFV bang phuong phap ELISA [12].
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Str dung hai ving khang nguyén ctia protein E™ 1a amino acid 109 - 145 va amino acid 109 - 160 c6 kha
nang phat hién khang thé & heo ngay sau 7 ngay bi nhiém trung. Viée bién d6i vi tri amino acid ¢ 2 ving
nay ciing c6 thé anh hudng dén kha ning kich tng khang thé trung hoa.

Nhu véy, protein E™ khong chi cé vai tro quan trong tao nén doc luc cho CSFV ma con ¢6 nhiéu ¥ nghia
trong viéc tao vaccine va chan doan huyét thanh hoc. Nhan thay nhing vai tro to 16n cua loai protein nay,
chung t6i bude dau di tién hanh tao ra nhiing dong E. coli mang day du trinh tu gen E™ ciia CSFV. Cac
dong vi khuan sau khi duoc bién nap s& dugc danh gia hiéu qua cua phuong phap tao dong nay. Nghién
ctru nay s& la co s& cho cac nghién cau sau nay nham tao ra protein E™ tai to hop phuc vu cho cong tac
chan doan va phong bénh.

2. NOIDUNG, VAT LIEU VA PHUONG PHAP THU'C NGHIEM
2.1. Vat liéu nghién ciru

Maiu bénh phiam: 21 mau bénh pham duong tinh véi CSFV duoc thu thap tir cac trai heo ¢6 biéu hién cua
bénh CSF ¢ mot s tinh thanh mién Nam.

Thiét bi: may ly tam lanh, ndi héip khtr tring, may l4c @ nhiét, bdn dién di, may PCR, may vortex, bdn
nude G nhiét, 10 vi song, ta am, ti lanh, va to ATSH cap 2.

Mobi trudng va hoa chat: Moi truong Luria Bertani (LB); M6i truong thach Agar LB bd sung ampicillin,
IPTG va X-gal voi lugng 1an lugt 1a 1 pl/ml, 5 pl/ml va 2 ul/ml; Méi truong SOC.

2.2. Phuong phap nghién ctru
2.2.1. B6 tri thi nghiém

21 miu miu bénh phim duoc thu thap 1a nhitng mau di duoc xac dinh duong tinh voi CSEV tai Phong
chan doan xét nghiém tha y Viét — Han. Cac mau nay sau d6 dugc ly trich RNA va dugc khuéch dai doan
gen E™ bang phuong phap RT-PCR. Sin pham khuéch dai s& duoc gan vao Vector pGEM - T Easy
(Promega, My). Tiép dén, vector mang doan gen muc tiéu dugc tiép tuc bién nap vao té bao E. coli DH5a
kha nap. Cac té bao nay duoc nudi ciy trén cac moéi trudng chon loc véi khang sinh ampicillin. Nhiing
khuan lac dugc chén gen s& duoc chon va ting sinh trong mi truong long. Sau d6 dugce ly trich sdc nhiét
dé danh gia liéu rang chiing c6 mang dang gen muc tiéu E™ hay khéng. Néu mang dung gen can chén, cac
dong vi khuan nay s& duoc ly trich plasmid tinh khiét bang bé kit thuong mai. San pham plasmid tai t hop
sé duoc giai trinh tu va duoc phén tich sau hon.

2.2.2. Thu nhén gen E™ ciia CSFV bing k¥ thuit RT — PCR

Céac miu bénh pham thu thap duoc ly trich RNA bang bo kit GeneJET Viral DNA/ RNA Purification Kit
(Thermo, My) theo hudng dan ctia nha san xuat. Sau dé, cac trinh twr RNAnay duoc tong hop thanh cADN
bang bo kit RevertAid First Strand cDNA Synthesis Kit (Thermo, My). Phan ng PCR khuéch dai doan
gen E™ wvoi kich thuéc 704 bp st dung cdp moi dac hiéu gom CSF - E™F (5°-
GGCGGAATTCGAGAATATAACTCAATGGAACCT-3?), CSF - E™R (5-
TATTGAGCTCTTAGGCATAGGCACCGAACCA -3°). Cac thanh phan gém: 12,5 pl GoTaq G2 Green
Master Mix; 1,0 ul mdi mdi (ndng d6 cudi 1a 0,4 uM); 5 ul DNA mau va thém Nuclease free water dé dat
tong thé tich 25 pl cho mdi phan tng. Quy trinh nhiét gdm: 1 chu ky 95°C, 5 phut; 35 chu ky 95°C trong
30 gidy, 55°C trong 30 gidy, 72°C trong 60 gidy; va két thuc tai 72°C trong 7 phut. Két qua sau khi dién di
san pham (Agarose 1%) duoc doc trén budng chiéu UV. ADN sau d6 dugc tinh sach tir gel bang bo kit
GenJET Gel Extraction and DNA Micro Kit (Thermo, MY).

2.2.3. Tao dong gen E™ vao vector pGEM - T Easy
2.2.3.1. Phan vng ndi gen E™ vao vetor pGEM - T Easy

Mbi gen E™ sau khi duoc khuéch dai dugc dugc tién hanh 1 phan g ndi vao vetor pGEM — T Easy. Phan
g nay gdm: 5 ul Rapid Ligation Buffer 1X, 1 ul Vector pGEM - T Easy (Promega, My) (5 ng/pl), 2 ul
san pham PCR tinh sach, 1 ul T4 DNA ligase (0,3 U/ul), va thém Nuclease - free water dé dat tong thé tich
12 10 pl. Hon hop phan tng duoc tron déu va a trong vong 1 gio & nhiét do phong.
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2.3.3.2. Chuin bi té bao E. coli DH5¢ kha nap

Té bao E. coli DH5a dugc tao kha nap bang phuong phap CaCl.. Hut 100 pl dich vi khuédn d3 nudi cay qua
dém vao binh tam giac chira 50 ml mbi truong LB long, va nudi cdy lac trong vong 3 - 4 gid ¢ 37°C (lac
150 vong/phiit). Sau d6, chuyén binh tam giac chira vi khuan vao thung da giir lanh trong 30 phut. Ké dén
hat 1,5 ml dich nudi céy cho véo eppendorf 1,5 ml, ly tim 4000 vong trong 10 phut & 4°C. D6 bo phéan dich
bén trén, thu phan sinh khéi két tiia bén dudi, 1ap lai thém 2 1an. Sau d6, cho 1 ml CaCl; 100 mM lanh vao
eppendorf chira phan sinh khéi vira thu dugc va ding pipette tron nhe dé hoa tan phan sinh khi. Ly tim
4000 vong trong 10 phiit & 4°C. D6 bo phan dich bén trén va cho 100 ul dung dich (85% CaCl, 100 mM,
15% glycerol) lanh vao hoa tan phan sinh khdi trén va luu trir & -70°C.

2.2.3.3. Bién nap vector tai t6 hop vao té bao E. coli DH5a kha nap

Nghién ctru nay sir dung k¥ thuat sdc nhiét nham bién nap vector tai to hop vao té bao E. coli DH5a. Chiing
t6i d tién hanh 1 phan ung trén 1 mau. Khi cho cac san pham caa phan ang ndi vao dung dich té bao kha
nap, hon hop duoc gitr ngay trén d4 trong 10 phit. Sau d6, nhung hon hop vao bon nuwdc am 42°C trong 45
- 50 gidy. Tiép dén dat hon hop 1én da ngay lap tic va doi trong 2 phit. Thém méi treong SOC lanh vao
mdi phan tng bién nap va u trong 1,5 gio & 37°C (lic 150 vong/phuat). HAn hop sau d6 duoc ly tam & 4000
vong trong 10 phuat dé thu phan can. Cin sau d6 duoc hoa trong méi truong SOC va trai 18n mdi dia
LB/ampicillin/IPTG/X-Gal dé nuéi cy. Cac dia vi khuan s& dugc t qua dém & 37°C.

2.2.3.4. Chon lgc va xac dinh cac dong vi khuan mang gen E™

Cac khuan lac moc trén dia sau khi duoc u qua dém s& mang hai loai mau sac khac nhau. Nhitng khuan lac
khong mang gen E™ s& c6 mau xanh, trong khi khuan lac mang gen chén s& thé hién mau trang. Hai khuan
lac nghi ngd mang gen muc tiéu s& duoc chon chuyén vao dng nghiém chira 5 ml méi trudng LB c6 bd
sung thém 5 ul ampicillin, vortex déu va 1 trong 24 gid & 37°C. Cac gbc vi khuan nay sé duoc ly trich bang
phuong phap sbc nhiét dé thu plasmid. Ban dau, vortex déu dung dich nuéi cdy va hat 1 ml hon hop ting
sinh vao eppendorf, ly tdm thu can & 8000 vong trong 5 phat. Thém 100 pl nude Nuclease — free va dun
hon hop & 100°C trong 10 phat. Sau do, ly tam hdn hop & 13000 vong trong 5 phut, thu dich trong va chuyén
sang eppendorf moi. Plasmid thu duge s& dugc bao quan ¢ -20°C. Phan tmg PCR dugc thyuc hién nham
kiém tra liéu rang gen E™ c6 dugc chén dung hay khdng. Téng phan tng 1a 25 ul gém: 12,5 ul Go Taq G2
Green master mix 2X, 1 ul primer T7 (0,4 uM), 1 ul primer SP6 (0,4 uM), 5 ul Plasmid va nugc. Quy trinh
nhiét gém 1 chu ki ¢ 95°C, 5 phut; 35 chu ki vai 30 gidy ¢ 95°C, 30 gidy ¢ 45°C, 1,5 phuat ¢ 72°C; két thuc
tai 72°C trong 10 ph(t. San pham PCR sau d6 dugc dién di trén gel 1,5 % dé kiém tra.

2.2.3.5. Ly trich plasmid tai to hop

Dé ly trich va thu dugc cac plasmid tinh sach nhat, nghién ciu sir dung kit GenJET Plasmid Miniprep Kit
(Thermo, My).

2.2.4. Giai trinh tw va phan tich

Nhiing san phim plasmid sau khi duoc tinh sach s& dwoc giri dén cong ty Nam Khoa dé tién hanh giai trinh
ty. Két qua giai trinh ty dugc xir Iy va phan tich bang phan mém Sequencher 5.4.6 (Genecodes). Trinh tyr
nucleotide ctia cac mau dugc phan tich va so sanh véi cac trinh tu tham khao da cong bd trén ngan hang
gen bang trang web NCBI (blast.ncbi.nim.nih.gov).

3. KET QUA VA BAN LUAN
3.1 Két qua RT-PCR thu gen E™

21 mau bénh phiam dwong tinh véi CSFV da duoc ly trich va tinh sach bang kit GeneJET Viral DNA and
RNA Purification Kit (Thermo, M§). Cac cADN ciing di dugc tong hop thanh cong tir cac san pham ly
trich bang bo kit RevertAid First Strand cDNA Synthesis Kit (Thermo, M¥). Phan tmg PCR da dugc thuc
hién v6i muc tiéu khuéch dai toan bo doan gen E™cia CSFV.

Két qua cua phan tmg PCR cho thay chi c6 mét vach duy nhat twong ting kich thudc 704 bp dugc ghi nhan trén
gel agarose 1% (Hinh 1). Diéu nay cho thay nghién ctru da khuéch dai thanh cong trinh ty toan bo gen E™ tir 21
mau bénh pham dwong tinh CSFV.
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Hinh 1. Két qua dién di san pham cua phan tng PCR khuéch dai doan gen E™. (L): Thang ADN 100 bp Plus; (1-
21): Ki hiéu 21 mau.

3.2. Két qua tao dong E. coli mang gen E™

Cac trinh ty gen E™ caa 21 mau tir phan tmg PCR dugc tinh sach va chuyén tryc tiép vao vector pGEM -
T Easy. Vector nay tiép tuc duoc bién nap vao cac té bao E. coli DH50 kha nap. C4c té bao nay sau d6 dugc
cAy trai trén trén moi truong LA c6 bd sung khang sinh ampicillin, chit cam tng IPTG va co chat X — Gal.
Viéc nudi cay nay co thé danh gia duoc liéu cac té bao E. coli co nhan dugc cac plasmid hay khong. Két
qua cho thay c6 nhiéu dong té bao mang plasmid- thé hién qua nhitng khuan lac trang (Hinh 2).

Hinh 2. Két qua nudi ciy cac dong E. coli dugc bién nap plasmid chira gen Erns trén moi treong LA/amp/IPTG/X -
Gal. (A) bia do6i chung am; (B) Khuan lac chira plasmid téi to hop

Qua trinh ly trich plasmid sau khi tang sinh va khuéch dai doan gen E™ duoc thuc hién nham danh gia cac
dong vi khuan E. coli thu duoc c6 mang plasmid chira day di trinh ty gen muc tiéu hay khong. Két qua
phan tng PCR chi ghi nhan 1 vach duy nhét khodng 881 bp twong ng Vvéi Kich thudce san pham theo ly
thuyét cua gen E™ (Hinh 3). Piéu nay cho thiy nghién ctru da tao thanh cong cac dong té bao vi khuan
mang gen muc tiéu cua 21 ching CSFV tir cac mau bénh pham.
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Hinh 3. Két qua kiém tra plasmid tai t5 hop gen E™. (L): Thang ADN 100 bp; (1-21): ki hiéu 21 mau.
3.3. Két qua giai trinh tw gen

Plasmid chtra day du trinh ty gen E™ dugc tinh sach bang bo kit GenJET Plasmid Miniprep Kit (Thermo,
M¥) tir cac té bao E. coli dugc bién nap. Cac plasmid nay sau d6 dwoc gui di giai trinh tu va xir ly trén
Sequencher 5.4.6 (Genecodes). Két qua giai trinh ty 21 trinh tu gen E™ cho thay cac peak rat rd rang va
khéng bi chéng chéo (Hinh 4). Do d6 ¢o thé khang dinh nghién ciru di giai trinh tu thanh cong 21 trinh tu
gen E™ duoc bién nap vao cac dong E. coli. 21 trinh ty ndy dugc dang ki trén Genbank véi ma sb tir
MZ869047 - MZ869067.

L1 Lo iU} 120 13 L4 150 160 1 180 13 200 110 m 0
GAACCAGGTTTTGCTTCCTCTCTCCAACTTCTTCCCTO TGO TACTGAG TTGCCTCCCAAGCCAAGAT G TAAC TCTCGCCHCACCCTRCCTRGCTTTCTCTATAGTGT TGO TCAT TCCATC TAAAAGGTACAGAGCCGTGTCCTG

A um.lnulumuum“dmnml.la.mnunmnm. st AAaAAa A lhlL““Hl.lhul.lHMHHHHuhhllhh‘uiuiuul

4

1 40 20 1 280 0 300 in 320 30 340 330 36 30
SCTGEGAMCAGACTGCCACACTCATGG TETCCATATAAGAT G TCC TOCACAGATACAT TG AAAT TGCAT GGACCC TCTAT AM CGTACC TG CAAAT G AGAAAT TTT TCCCTTTCTT GLAGCCAGTCAGAG TGGT TG GTCTAT TCCTGGCC

ul‘hu.luluunuuhm.l.mim.lthmhm.hmuimuhul1i.uiuuummmlmull.h.u“luullimhm uh;]ului“aHHHulld

40

w 38 40 410 430 Rall 450 360 470 80 A L il 50
SCCTGGGTGACCACG T TAACGTCGGEATCTTTGT CATATCTGCAGGTCACGGCGCAC TCTTTATCTGOAGGGCCT TCTGTCAAAT TTGCTTGGGTCCTOT TCATTAACTGAATCCAAGGGTCTATATT GTACCAGTTGCACCATCCA

Hinh 4. Mot phan két qua giai trinh tu gen E™ duoc bién nap vao té bao E. coli

Két qua blast trén NCBI cho thay 21 trinh ty gen E™ trong nghién ctru déu duoc xac dinh la trinh ty coa
Classical swine fever virus (CSFV). Khi so vai 100 trinh tw c6 d6 tuong dong cao nhét trén NCBI, c4c trinh
tu nay c6 do tuong dong rét cao, dat 88,99 — 98,38% (Bang 1). Nhitng két qua nay thé hién nghién ciu da
tao thanh cdng cac dong E. coli mang gen E™ ctia 21 ching CSFV thuc dia tai Viét Nam. 21 ching CSFV
phan 18p trong nghién ctru ndy da dugce nhdm tac gia xay dung cdy sinh dong va dugc phan tich sau hon vé
su bién ddi & cac vung khang nguyén quan trong [13].
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Bang 1. Két qua Blast c4c trinh tu gen E™ cua CSFV duoc bién nap vai 100 trinh ty co do trong ddng cao nhét trén

NCBI
Trinh tw Max Total Query E value Per. ident Taxonomy
: Score Score Cover

HVDN1 1027-1246 1027-1246 99-100 0 92,80-98,38 Classical swine fever virus
HVDN2 1021-1246 1021-1246 99-100 0 92,66-98,38 Classical swine fever virus
HVDN3 1004-1200 1004-1200 99-100 0 92,22-97,21 Classical swine fever virus
HVDN4 1027-1240 1027-1240 99-100 0 92,80-98,24 Classical swine fever virus
HVDN5 1027-1211 1027-1211 99-100 0 92,80-97,50 Classical swine fever virus
HVDNG6 1015-1240 1015-1240 99-100 0 92,51-98,24 Classical swine fever virus
HVDN?7 1021-1246 1021-1246 99-100 0 92,66-98,38 Classical swine fever virus
HVDNS8 1015-1235 1015-1235 99-100 0 92,51-98,09 Classical swine fever virus
HVDN9 1010-1206 1010-1206 99-100 0 92,36-97,36 Classical swine fever virus
HVDN10  998-1211 998-1211 99-100 0 92,07-97,50 Classical swine fever virus
HVVT1 1010-1229 1010-1229 99-100 0 92,36-97,94 Classical swine fever virus
HVVT2 1004-1223 1004-1223 99-100 0 92,22-97,08 Classical swine fever virus
HVVT3 1015-1235 1015-1235 99-100 0 92,51-98,09 Classical swine fever virus
HVVT4 998-1211  998-1211 99-100 0 92,07-97,50 Classical swine fever virus
HVKH1 1027-1223 1027-1223 99-100 0 92,80-97,80 Classical swine fever virus
HVHCM1 992-1177  992-1177 99-100 0 91,92-96,62 Classical swine fever virus
HVLA1 906-1148  906-1148 99-100 0 89,72-95,89 Classical swine fever virus
HVTG1 908-1142  908-1142 99-100 0 89,72-95,74  Classical swine fever virus
HVTN1 877-1113 877-1113 99-100 0 88,99-95,01 Classical swine fever virus
HVBD1 1010-1229 1010-1229 97-100 0 92,36-97,94 Classical swine fever virus
HVLD1 1010-1235 1010-1235 99-100 0 92,36-98,09 Classical swine fever virus

Nham danh gia d6 tuong dong vé trinh ty amino acid caa 21 trinh ty trong nghién ciru, ching toi tién hanh
blast cac trinh ty amino acid du doan vaéi cac trinh tu trén NCBI. Két qua cho thiy cac trinh ty amino acid
trong nghién cau c6 do tuong ddng cao (87,67 — 99,56%) véi 100 trinh ty twong wng trén genbank. Cac két
qua blast v& trinh ty gen va amino acid trén la co s& dé chang tdi nghién ctu biéu hién protein E™ tai to
hop mang dic diém cua cac chung CSFV tai Viét Nam, vat liéu cho viéc tao ra cac kit xét nghiém va vaccine
phong bénh CSFV. Nam 2004, Lin va cs da thyc hién nghién ctru xac dinh ving khang nguyén cua protein
E™ trén heo khi nhiém CSFV [14]. Trong protein E™ c6 ba ving khang nguyén chdng chéo: AR1 (amino
acid 65 - 145), AR2 (amino acid 84 - 160) va AR3 (amino acid 109 - 220). Viéc x6a hodc 1am thay ddi
amino acid ¢ cac ving nay lam gian doan kha nang phan g cia chiing véi cac khang thé. Biéu nay cho
thdy chung 14 nhiing vi tri tdi thiéu dé nhén biét boi khang thé khang CSFV. Mdi ving riéng 1¢ va mot doan
protein gdbm AR1, AR2 va AR3 phan tmg tot nhu nhau v6i huyét thanh khang CSFV. Khi thay ddi cac
amino acid tai 3 ving ndy anh hudng dén kha ning kich ting tao khang thé trung hoa, anh huong kha ning
mién dich bao ho chong lai CSFV. Trong nhitng nghién ctru trude day, protein E™ la mot khang nguyén
quan trong dugc dung dé san xut vaccine [4]. E™ glycoprotein dai dién cho mot yeu tb quyet dinh cam
tng micn dich bao v¢ chéng lai CSFV. Cac bao cdo ghi nhan, dong vat duoc tiém vic-xin tai to hop biéu
hién E™ da phat trién cac khang thé trung hoa chéng lai CSFV [15, 16]. So véi céac loai virus khac trong
ho Flaviviridae, diu cubi N (N-terminal) ciia E™ & CSFV 1a duy nhét dbi voi Pestivirus va cé lién quan
dén viéc tranh cac phan mg interferon cua vat chi (IFN) [17]. Nghién ciru cta Uttenthal va cs (2001) da
chimg minh, heo sau khi tiém chiing vaccine chira protein E2 hodc protein E™ ¢6 thé dugc bao ho sau khi
cbng cuong doc CSFV [18].
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Bang 2: Két qua Blast cac trinh ty amino acid ciia gen E™ véi 100 trinh ty c6 d6 twong ddng cao nhat trén NCBI

Trinh tw Max Total  Query E value Per. ident Taxonomy
Score Score  Cover
HVDN1 439-485 439-485 92-100 5E-173 -9E-154 88,99-99,56 Classical swine fever virus
HVDN?2 436-482 436-482 92-100 8E-172 - 1E-152 88,55-99,12 Classical swine fever virus
HVDN3 436-484 436-484 92-100 1E-172-3E-153 88,11-99,12 Classical swine fever virus
HVDN4 439-485 439-485 92-100 5E-173 -8E-154 88,99-99,56 Classical swine fever virus
HVDN5 438-487 438-487 92-100 6E-174—2E-154 88,99-99,56 Classical swine fever virus
HVDNG 436-481 436-481 92-100 2E-171-2E-152 88,11-98,68 Classical swine fever virus
HVDN7 439-485 439-485 92-100 5E-173 -8E-154 88,99-99,56 Classical swine fever virus
HVDNS8 439-485 439-485 92-100 5E-173 -8E-154 88,99-99,56 Classical swine fever virus
HVDN9 438-486 438-486 92-100 2E-173 -5E-154 88,55-99,56 Classical swine fever virus
HVDN10 434-477 434-477 92-100 4E-170-1E-152 88,55-97,36 Classical swine fever virus
HVVT1 439-485 439-485 92-100 5E-173 -8E-154 88,99-99,56 Classical swine fever virus
HVVT2 437-483 437-483 92-100 3E-172-4E-153 88,55-99,12 Classical swine fever virus
HVVT3 436-482 436-482 92-100 1E-171-1E-152 88,55-99,12 Classical swine fever virus
HVVT4 436-482 436-482 92-100 1E-171-1E-152 88,11-98,68 Classical swine fever virus
HVKH1 437-486 437-486 92-100 2E-173-5E-154 88,55-99,12 Classical swine fever virus
HVHCM1 436-481 436-481 92-100 2E-171-3E-152 87,67-98,24 Classical swine fever virus
HVLA1 439-479 439-479 94-100 2E-169-1E-151 88,99-98,68 Classical swine fever virus
HVTG1 438-472 438-472 94-100 3E-167 - 2E-150 88,99-97,36 Classical swine fever virus
HVTN1 426-469 426-469 92-100 3E-166 - 7E-150 88,11-96,48 Classical swine fever virus
HVBD1 435-479 435-479 92-100 9E-171-9E-152 88,55-98,68 Classical swine fever virus
HVLD1 437-485 437-485 92-100 5E-173 -9E-154 88,55-99,56 Classical swine fever virus
4. KET LUAN

Nghién ctru nay dé tao dong thanh cong 21 dong E. coli mang plasmid chira ddy du trinh ty gen E™ cua
cac chung CSFV thu thap tir mau bénh pham thyc dia. Pay 1a co so dé tién hanh biéu nghién ctru hién
protein E™ tir c4c trinh tu dwoc bién nap vao E. coli phuc vu cho viéc phat trién vaccine tiéu don vi phong
ngura CSFV tai Viét Nam.

TAI LIEU THAM KHAO

[1] Wu H, Wang J, Zhang C, Fu L, Pan Z, Wang N, Zhang P, Zhao W (2001) Attenuated lapinized chinese strain of
classical swine fever virus: complete nucleotide sequence and character of 3’-noncoding region. Virus Genes 23(1):69-
76.

[2] Meyers G, Thiel H-J (1996) Molecular characterization of pestiviruses. Advances in virus research 47:53-118.
[3] Thiel H, Stark R, Weiland E, Riimenapf T, Meyers G (1991) Hog cholera virus: molecular composition of virions
from a pestivirus. Journal of virology 65(9):4705-4712.

[4] Dong X-N, Chen Y-H (2007) Marker vaccine strategies and candidate CSFV marker vaccines. Vaccine 25(2):205-
230.

[5] Bruschke C, Hulst MM, Moormann R, Van Rijn P, Van Oirschot J (1997) Glycoprotein Erns of pestiviruses
induces apoptosis in lymphocytes of several species. Journal of virology 71(9):6692-6696.

[6] Rumenapf T, Unger G, Strauss JH, Thiel H-J (1993) Processing of the envelope glycoproteins of pestiviruses.
Journal of virology 67(6):3288-3294.

[7] Hulst M, Moormann R (1997) Inhibition of pestivirus infection in cell culture by envelope proteins E (rns) and E2
of classical swine fever virus: E (rns) and E2 interact with different receptors. Journal of General Virology
78(11):2779-2787.

[8] Hulst M, Van Gennip H, Moormann R (2000) Passage of classical swine fever virus in cultured swine kidney cells
selects virus variants that bind to heparan sulfate due to a single amino acid change in envelope protein Erns. Journal
of virology 74(20):9553-9561.

45



TAO DONG GEN ERNS CUA VIRUS GAY BENH DICH TA HEO...

[9] Bouma A, De Smit A, De Jong M, De Kluijver E, Moormann Rd (2000) Determination of the onset of the herd-
immunity induced by the E2 sub-unit vaccine against classical swine fever virus. Vaccine 18(14):1374-1381.

[10] Ahuja A, Sen A, Yogisharadhya R, Rajak K, Shivachandra S (2012) Prokaryotic expression and purification of
highly soluble partial Glycoprotein Erns of Indian strain of classical swine fever virus. Indian Journal of Virology
23(3):397-401.

[11] Aebischer A, Miller M, Hofmann MA (2013) Two newly developed Erns-based ELISAs allow the differentiation
of Classical Swine Fever virus-infected from marker-vaccinated animals and the discrimination of pestivirus
antibodies. Veterinary microbiology 161(3-4):274-285.

[12] Lin M, Trottier E, Pasick J (2005) Antibody responses of pigs to defined Erns fragments after infection with
classical swine fever virus. Clinical and Vaccine Immunology 12(1):180-186.

[13] Nguyen NH, Nguyen BTP, Do DT, Nguyen TQ, Nguyen DTM, Nguyen MN (2021) Genetic diversity and
molecular characterization of classical swine fever virus envelope protein genes E2 and Erns circulating in Vietnam
from 2017 to 2019. Infection, Genetics and Evolution 96:105140.

[14] Lin M, Trottier E, Pasick J, Sabara M (2004) Identification of antigenic regions of the Erns protein for pig
antibodies elicited during classical swine fever virus infection. Journal of biochemistry 136(6):795-804.

[15] Van Gennip H, Van Rijn P, Widjojoatmodjo M, De Smit A, Moormann R (2000) Chimeric classical swine fever
viruses containing envelope protein ERNS or E2 of bovine viral diarrhoea virus protect pigs against challenge with
CSFV and induce a distinguishable antibody response. Vaccine 19(4-5):447-4509.

[16] Borca MV, Gudmundsdottir I, Fernandez-Sainz 1J, Holinka LG, Risatti GR (2008) Patterns of cellular gene
expression in swine macrophages infected with highly virulent classical swine fever virus strain Brescia. Virus
research 138(1-2):89-96.

[17] Fernandez-Sainz I, Holinka L, Gavrilov B, Prarat M, Gladue D, Lu Z, Jia W, Risatti G, Borca M (2009) Alteration
of the N-linked glycosylation condition in E1 glycoprotein of Classical Swine Fever Virus strain Brescia alters
virulence in swine. Virology 386(1):210-216.

[18] Uttenthal A, Le Potier M-F, Romero L, De Mia GM, Floegel-Niesmann G (2001) Classical swine fever (CSF)
marker vaccine: Trial I. Challenge studies in weaner pigs. Veterinary Microbiology 83(2):85-106.

CLONING ERN GENE OF CLASSICAL SWINE FEVER VIRUS -
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Abstract. Classical swine fever virus (CSFV) is composed of 4 structural proteins, in which E™ is an
important virulence factor in the serological diagnosis and vaccine development. This study was conducted
to generate E. coli lines carrying the full-length E™ gene sequence and initially evaluated the feasibility of
generating recombinant E™ protein. Twenty-one E™ gene sequences were collected, inserted into the
plasmid, and transformed into E. coli competent cells. Plasmids from successfully inserted bacterial lines
were extracted and sequenced to evaluate the effectiveness of the cloning method. Sequencing results show
that the study has successfully created 21 lines of E. coli carrying the E™ gene of field strains. These 21
sequences have very high similarity at nucleotides (88.99 - 98.38%) and amino acids (87.67 - 99.56%)
levels to100 sequences having the highest similarity on NCBI.
Keywords. CSFV, E™, cloning, vaccine.
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