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NGHIEN CUU BAC BIEM SINH HOC PHAN TU CUA VIRUS
GAY VIEM DA DAY - RUQOT TRUYEN NHIEM (TGE)
0 LON TAI BAC NINH VA THAI BINH NAM 2015

Lé Vin Phan, Pong Vin Hiéu, Lai Thi Lan Huwong, Nguyén Thi Lan
Khoa Thu y, Hoc vién Nong nghiép Viét Nam

TOM TAT

Bénh viém da day - rudt truyén nhiém (TGE) 1a mot bénh cap tinh, rat dé lay lan ¢ lon va gay ra
tdn that 1én vé kinh té. Trong nghién ctru nay, 5 mau bénh phém la phan va rudt cua lon bi tiéu chay
thu thap duoc tai 2 tinh Bic Ninh va Thai Binh trong nam 2015 da duoc str dung dé chan doan virus
gy bénh TGE. Két qua chan doan cho thay 5/5 mau bénh pham duong tinh voi virus TGE. Két qua
phan tich vé trinh tu nucleotide (nt) va amino acid (aa) trén co s& giai ma trinh ty gen S cho thdy ca 5
ching virus TGE ¢6 mirc d twong dong véi nhau rat cao, ty 1& twong dong tir 99,5 — 100 % vé trinh
tu nt va 98,9 — 100 % vé trinh tu aa. Khi so sanh véi ching virus vacxin tir Trung Qudc (attenuated
H, mi s truy cap GenBank: EU074218), cac chung virus TGE trong nghién ctru ndy c6 ty 18 twong
dong tir 99,1 — 99,3 % vé trinh ty nt va 97,9 — 98,2 % vé trinh ty aa.

Tw khoa: RT-PCR, TGE, gen S

Molecular characterization of transmissible gastroenteritis virus (TGEV)
from pigs in Bac Ninh and Thai Binh in 2015
Le Van Phan, Dong Van Hieu, Lai Thi Lan Huong, Nguyen Thi Lan

SUMMARY

Transmissible gastroenteritis (TGE) is a highly contagious, acute disease, causing economic
loss in the pig production. Five intestine and fecal samples were collected from the diarrheal
pigs in the farms in Thai Binh and Bac Ninh provinces in 2015 was used for identifying TGEV
by rapid kit and RT-PCR technique. The studied results showed that 5/5 samples were positive
with TGEV. The result of S gene sequence analysis indicated that five Vietnamese TGEV
isolates shared a high similarity level of nucleotide sequence (99.5 — 100%) and amino acid
sequence (98.9 — 100%). The similarity level of nucleotide and amino acid sequences of these
isolates compared to those of the Chinese vaccine TGEV strain (Genbank accession number:
EU074218) was 99.1 — 99.3% and 97.9 — 98.2%, respectively.

Keywords: RT-PCR, TGE, S gene.

I. PAT VAN PE

Bénh viém da day-rudt truyén nhidm (TGE) 1a
mdt trong nhirg bénh truyén nhiém nguy hiém &
lon do virus thudc ho Coronavirus gay ra. Bénh
gdy ra nhimg ton that 16n vé kinh té ddi véi nganh
chan nudi lgn thong qua tac dong lam cho lon
bi tiéu chay, bo an, n6n mura, co thé mat nude
va giam tang trong (Moon va cs., 1973; Simkins
va cs., 1989; Cubero va cs., 1992; Shoup va cs.,

1996) va ty 1& tir vong rat cao, 1én t&i 100% & lon
so sinh (Saif va Wesley, 1992).

TGEV c¢6 céu trac hat virus hinh cau dugc
bao boc va chtra sgi duong RNA véi bo genome
khoang 28,5 kb. Bo gen chira chin khung doc mo
(ORFs) mi hoa tong hop bén loai protein cu tric
gbm gai (S), vo (E), mang (M), nucleoprotein (N)
va nam protein khong ciu tric (Meng va Ren,
2010; Wang va cs., 2010). Glycoprotein gai
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(Spike - S) gitip TGEV gén vao cac thu thé té bao
thong qua cac lién két aminopeptidase N, protein
S anh huong rat 16n dén doc luc cua cac chung
virus TGE va trinh tu dau 5° cta gen S 14 tot nhat
dé phan biét loai virus nay tir nhém Coronavirus
(Valle va cs., 2005).

O Viét Nam, cac nghién ctru vé nguyén nhan
gay tiéu chay & 1011 chu yéu tip trung vao PEDV,
rat it nghién ctru vé vai tro gdy bénh cia virus giy
bénh TGE. Nghién ctru nay nham xac dinh vai tro
cia TGEV ¢ lon tiéu chay dang luu hanh ¢ mot
s6 trang trai trong dia ban nghién ctru. Budc dau
nghién ctru dac diém sinh hoc phan tir cia mdt sb
chung TGEV lam co sé cho nhiing nghién ctru sau
hon nhu nghién ciru ché tao kit chan doan va phat
trién vacxin phong bénh.

II. NOI DUNG, VAT LIEU VA

PHUONG PHAP
2.1. N§i dung nghién ciru

- Chén do4n virus TGE 6 lon méc tiéu chay &
Bac Ninh va Thai Binh nam 2015 bang phuong
phéap RT-PCR.

- Nghién ctru mot sé dic diém sinh hoc phan
tir cua mot s6 chung virus TGE gay tiéu chay &
lon trén dia ban nghién curu.

2.2. Vat liu

- Méu bénh phim: Nim mau bénh pham
gdm phan va rudt duoc thu thap tir lon con
tr 6 dén 12 ngay tudi mic tiéu chay nudi ¢
2 trang trai tai Béc Ninh va Théai Binh nim
2015. MAu sau d6 duoc nghién nho, dong nhat
trong dung dich 1xPBS va bao quan ¢ -80°C
té1 khi sir dung (bang 1).

Bang 1. Théng tin vé cac mau bénh pham dwoc str dung trong nghiém ctru

T Ky hiéu mau Ngéylgl;é;%ﬂa lon Ditahzf::’gpng Loai mau
1 T1/BacNinh/VN/2015 1" Bac Ninh Phéan
2 T3/BacNinh/VN/2015 6 Bac Ninh Phan
3 T7/ThaiBinh/VN/2015 1" Thai Binh Rudt
4 T9/ThaiBinh/VN/2015 10 Thai Binh Ruét
5 T10/ThaiBinh/VN/2015 12 Thai Binh Rudt

2.3. Phwong phap nghién ciru

2.3.1. Phwong phdp phdat hién nhanh virus
bang Rapid Kit

Mau sau khi dugc dong nhat da duoc thi
vo1 cac bo Kit chan doan nhanh dé chan doan
v6i 3 loai khang nguyén gom TGEV, PEDV va
Rotavirus, lan lugt 1a Antigen Rapid TGE Ag
test, Antigen Rapid PED Ag test va Rotavirus
Kit (Bionote, Han Qudc). Phuong phap tién
hanh theo huéng dan cua nha san xuat.

2.3.2. Phwong phdp tach chiét RNA ciia TGEV

Trizol (Invitrogen) dugc dung dé tach chiét
RNA cua virus TGE, cac bude duoc tién hanh
theo huéng dan clia nha san xuat. 250 pl huyén
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dich dugc dung giai trong 750 ul dung dich Trizol,
tron déu va bo sung 200 pl dung dich Chloroform.
Huyén dich dugc tron déu béng cach vortex manh
trong 15 gidy va u ¢ nhiét d6 phong trong 10 phut,
ly tdm 12.000 vong/phut trong 10 phit & 4°C. Sau
khi ly tam, 500 pl dich ndi ¢6 chira RNA duoc
chuyén vao mot dng Eppendorf méi. RNA dugc
két tia bang 500 pul dung dich Isopropanol. Sau
khi ly tam va loai bo dich ndi, RNA duoc rira hai
1an bang 1 ml dung dich Ethanol 70%, va ly tim
12.000 vong/phut trong 10 phit & 4°C. RNA duogc
hong kho va hoa tan trong 30 pl nude vo trung da
loai Rnase va bao quan ¢ -20°C toi khi su dung.

2.3.3. Phwong phdp tong hop cDNA
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SuperScript™  Kit  dugc st dung
dé tong hop cDNA voi mdi Oligo dT
5’'-CTGTGAATGCTGCGACTAC
GATTTTTTTTTTTTTTTTTTT-3". 20 wl hén
hop gdm 5 pl RNA, 6 pl nuée di loai RNase, 1 pl
dNTPs, 1 pl oligo dT, 1 pl Superscript™ II RNase
H-reverse transcriptase, 2 pul RNase inhibitor va
4ul 5x first strand buffer dugc dat trong may PCR.
Phan ting tong hop ¢cDNA duoc thyc hién & 37°C
trong 60 phut va sau d6 70°C trong 10 phut.

2.3.4. Phuwong phdp tién hanh phén trng PCR
va gidi trinh tw gen

AccuPower PCR PreMix (BIONEER) Kit
duogc st dung cho phan tng PCR. Kit nay chira
DNA tag-polymerase va cac thanh phan can
thiét cho qué trinh khuéch dai DNA. Cap mdi
TGE-F va TGE-R da dugc su dung & nhiing
cong bd trude diy (Kim va cs., 2001; Meng va
Ren, 2010) (bang 2).

Bang 2. Trinh tw cap méi str dung cho phan (rng PCR va giai trinh tw gen

Tén mbi Trinh tw cép moi Vitritrén gen  San pham Naudn
(F: moi xudi; R: moi ngworc) Spike (S) PCR (bp) g
TGE-F  5-GTGGTTTTGGTYRTAAATGC-3’ 16-35 650 Kim va cs., 2001: Meng
TGE-R 5-CACTAACCAACGTGGARCTA-3’ 855-874 va Ren, 2010

Phan trng PCR dugc thuc hién theo chuong
trinh 94°C trong 5 phut, 35 chu ky (94°C trong
30 gidy, 52°C trong 45 gidy, 72°C trong 1 phut)
va 10 phut ¢ 72°C. San pham PCR dugc kiém
tra trén thach agarose 1%. San pham PCR sau
d6 dugc gui tdi cong ty 1 BASE (Singapore)
dé giai trinh ty gen.

2.3.5. Phwong phdp xi¢ Iy 56 liéu

Cac trinh ty thu dwoc, dugc BLAST trén
ngan hang gen tai dia chi http://blast.ncbi.nlm.
nih.gov va phan tich bang phan mém BioEdit va

DNAstar dé so sanh gitta cac ching TGEV dang
luu hanh trén dia ban nghién ctru véi cac chung
trén thé gidi.
III. KET QUA VA THAO LUAN
3.1. Két qua chin doan nhanh cic miu bénh
phim véi PEDV, TGEV va RTV

Cac mau bénh phém duogc thu thap vé va xéc
dinh nhanh tic nhan giy bénh bang mot s bo
Kit chan doan nhanh va két qua duoc trinh bay
trong bang 3.

Bang 3. Két qua xac dinh PEDV, TGEV va RTV bang cac Kit chan doan nhanh

STT Mau chan doan PDEV TGEV RTV
1 T1/BacNinh/VN/2015 Am tinh Dwong tinh Am tinh
2 T3/BacNinh/VN/2015 Am tinh Dwong tinh Am tinh
3 T7/ThaiBinh/VN/2015 Am tinh Dwong tinh Am tinh
4 T9/ThaiBinh/VN/2015 Am tinh Dwong tinh Am tinh
5 T10/ThaiBinh/VN/2015 Am tinh Dwong tinh Am tinh

(PDEV: Porcine Epidemic Diarrhea Virus; TGEV: Transmissible Gastroenteritis Virus, RTV: Rotavirus)

Két qua thu duoc ¢ bang 3 cho thdy 5/5 mau
bénh pham c6 két qua chan doan dwong tinh
voi TGEV va am tinh véi hai loai virus con lai
gom PEDV va RTV. Két qua phan tmg RT-PCR

cho thay san pham PCR thu dugc c6 kich thudc
khoang 850 bp (duong tinh), ding véi kich
thude san pham PCR d dugc cong bd trude day
(Kim va cs., 2001; Meng va Ren, 2010).
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850 bp

Hinh 1. Két qua dién di sén pham PCR chan doan TGEV
(Gieng 1: doi chung am; giéng 2: mau T1/BacNinh/2015; gieng 3. mau T1/BacNinh/2015; giéeng 4: mau
T7/ThaiBinh/2015; giéng 5: T7/ThaiBinh/2015; giéng 6: T7/ThaiBinh/2015; Giéng M: Marker 1kb)

3.2. Két qua phan tich trinh tw gen S va xay
dung cay pha hé

Két qua giai trinh ty gen va phan tich trinh
tir gen S ctia virus TGE cho thdy muc do tuong
ddng cao vé trinh ty nucleotide (nt) khi so sanh
5 chung virus TGE trong nghién ciru nay voi
nhau, ty 18 trong dong nam trong khoang tir 99,5
— 100%. Khi so sanh véi cac chung virus TGE
tham chiéu khac, mirc d6 twong dong dao dong
tir 81 — 99,6% (bang 4). Cu thé cac ching virus
TGE cua Viét Nam c6 ty 1 tuong dong cao nhét
v6i chung virus TGE phan 18p dugc ¢ Tay Ban
Nha, ty 16 tuong ddng dao dong tir 99,5 - 99,6%.

Khi so sanh v6i chung virus TGE Virulent
purdue (DQ811789), két qua cho thiy mirc do
tuong dong vé nucleotide kha cao, trong khoang
99,3 — 99,5%.

Trinh ty nt ctia cac chung TGE & Viét Nam c6
d6 twong dong kha cao v6i mot sb ching TGEV
vacxin cia Trung Qudc (ching H165 va H16)
(bang 4). Pac biét trong do, cac chung TGE
thyuc dia tai Viét Nam c6 d¢ tuong déng cao nhét
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(99,6%) voi chung NEB72-RT (M94099 -Spain
1990) ctua Tay Ban Nha.

Phén tich cac diém dot bién trén trinh tu nt
cho tha"iy, cac ching TGE thyc dia tai Viét Nam co
nhitng diém sai khac v6i nhau va véi cac chung
tham chiéu trong cac nghién ciru khac. Cu thé, cac
dot bién gen 6 cac vi tri 12 (T-C); 81 (T-G) va 622
(G-T) ¢ chung T1 va T3, 760 (G-T) ¢ ching T7 va
T10, 776 (C-A) & ching T9 dugc quan sat thdy &
cac chung thuc dia thu thap dau nam 2015 so véi
chung TGE Virulent Purdue ctia My (DQ811789)
(S6 liéu khong thé hién).

Mirc d6 twong ddng vé trinh ty aa ma héa
trén gen S cua 5 chung TGEV thu thap duoc la
90 — 100% va 81-99,3% ddi véi cac ching tham
chiéu khac. Mot s6 diém dot bién dugc ghi nhan
0 cac vi tri aa 27 (H — Q), 218 (A — S) va 254
(V —N). Ngoai ra, mau T9 c6 su dot bién & vi tri
aa 259 (N-T) (bang 5).

Phan tich ciy phat sinh loai hinh 4 cho thiy
5 chung TGEV duoc xé€p trén nhanh riéng cung
nhom véi cac chung TGEV NEB72 phan lap &
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DQ811788(Purdue P115 USA 2009)
AF494337(TH-08 China 2003)
M94101(PUR46-MAD Spain 2001)
M94101(PUR46-MAD Spain 2001)
JQ693049(133 Korea 2013)

931 EU074218(H165 Vaccine China 2010)
JQ693050(DAE Korea 2013)

58 | MO4099(NEB72-RT Spain 1990)
@ 19/ ThaiBinh/VN/2015

s @ T1/BacNinh/VN/2015

@ T3/BacNinh/VN/2015

@ T7/ThaiBinh/VN/2015

@ T10/ThaiBinh/VN/2015
DQ811789(virulent Purdue USA 2011)
AY335548(TS China 2003)

DQ811785(virulent Miller M6 USA 2009)
AY587882(HN2002 China 2004)

KC609371(ZH China 2013)

DQ811786(Miller M60 USA 2011)
EU074218(Vaccine H China 2010)

52 L FJ755618(Vaccine H16 China 2010)

63

52

99

100

54

55

DQO01167(TSX China 2005)

0.01

>AJ884686(VB-3I Cuba 2005)

Hinh 2. Cay pha hé cta cdc mau virus TGE thuc dia (@) véi cdc ching virus TGE tham chiéu

Tay Ban Nha nam 1990 (M94099), chung 133
ctia Han Qudc va chung H165 vaccine nhugc
ddc cua Trung Qudc, chung virus doc P115 cia
M§ cong bd nam 2009, nhing ching virus nay
¢6 quan hé di truyén gan (Hinh 4). Hai nhanh
nay c6 lién quan chit ch& véi chung tham chiéu
TGEV virulent Purdue (DQ811789), mot nhanh
khac gdm mot sé ching TGEV phén lap tur
My va Trung Qudc. Tir d6 cho thay cac chung
TGEV ¢ Viét Nam c6 quan hé kha gan giii véi
mot s6 chung TGEV trén thé gigi nhu My, Tay
Ban Nha va Trung Qudc.

Gen S ¢6 vai tro quan trong quyét dinh doc luc
cua TGEV (Krempl va cs., 1998; Krempl va cs.,
2000) lién két v6i cac sialoglycoprotein bé mat
té bao (Schwegmann va cs., 2001). Cac ching
TGEV cua Viét Nam c6 d6 twong dong cao nhat
99,6% voi chung NEB72-RT (M94099 -Spain

1990) ctia Tay Ban Nha, chung nay dugc cong
b6 1a chung ddc tinh va ¢ nhiing vi tri khang
nguyén C va B tham gia vao cac vi tri gin thu
thé (RBS) c6 4i tinh véi té bao rudt va khong co
nhing diém dot bién dic trung cua coronavirus
gy bénh ho hap & lon (PRCVs) dugc bit ngudn
tor TGEV. Tuy nhién, chung thuc dia ¢ Viét Nam
¢6 4 acid amin thay d6i d duogc tim thay tai cc
vi tri 27, 218, 254 va 259 so véi chung TGE
virulent Purdue ciia My (DQ811789). Nhirng
thay thé nay co thé anh huong dén kha ning gay
bénh cuia chung TGEV (Sanchez va cs., 1999).
Céc nghién ciru tiép theo s& tap trung phan tich
vai tro ctia nhimng diém dot bién trén gen S dbi
voi cac chung TGEV gay bénh ¢ thyc dia dya
trén nhimg phan tich vé dic diém dich t& va
bénh canh cua lon méc bénh.
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Hinh 3. So sanh trinh tw amino acid caa doan gen S gitra 5 chung virus TGE thu thap tcr
thwce dia véi nhau va véi cdac chuang virus TGE tham chiéu khac
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IV. KET LUAN

Nghién ctru ndy budc dau xac dinh nguyén
nhan gay ti€u chay ¢ lon con tai trang trai lon
& Bac Ninh va Thai Binh la do virus TGE. Két
qué phén tich trinh ty gen S cho thiy, 5 chung
virus TGE trong nghlen cu’u nay co6 sy tuong
dong véi nhau rit cao vé trinh tuy nucleotide
(99,5 — 100 %) va amino acid (98,9 — 100 %).
Cac chung virus TGE nay cua Viét Nam cling co
ty 1é twong dong tir 99,1 — 99,3 % vé trinh tu nt
vatir 97,9 — 98,2 % vé trinh tu aa khi so sanh vai
ching virus vacxin ctia Trung Qudc.
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