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TOM TAT

K& tlr khi dwoc phat hién vao ndm 2009, dén nay, PEDV Ilwu hanh & ca 3 mién Béc, Trung va Nam va gay ra
nhirng thiét hai khéng nhé cho nganh chan nuéi & Viét Nam. D& gép phan han ché thiét hai do bénh gay ra, viéc ché
tao va s dung vacxin phu hop ching la can thiét. Nhdm cung cip thém théng tin v& dac tinh sinh hoc ctia PEDV
gay bénh & Viét Nam, nghién clru nay da phan tich dac tinh sinh hoc phan tlr gen ma héa tiéu phan S1 cta mot
ching PEDV phan lap & Hwng Yén ndm 2017. Két qua nghién ctu cho biét chiing phan lap PEDV_HY2017 thudc
genogroup G2 cGa PEDV va cé mirc twong déng véi cac ching PEDV cla Viét Nam 1a 90-91% (genogroup G1)
95,7-98,2% (genogroup G2). Ching PEDV_HY2017 mang 2 viing dét bién thém - x6a & doan gen ma héa tiéu phan
protein S1 va giéng v&i cac chiing PEDV genogroup G2 cla Viét Nam.

Tw khéa: Porcine Epidemic Diarrhea Virus, dac tinh sinh hoc phan ti, Viét Nam.

Molecular Characterizations of Porcine Epidemic Diarrhea Virus (PEDV) Isolated
in Hung Yen Province

ABSTRACT

Since the first detection in 2009, PEDV has been circulating in the North, Centre and the South of Vietnam. The
disease has caused significant damages to the pig production sector. In order to mitigate the economic damage
caused by diseases, the manufacture and use of field- matching vaccines are necessary. Aimed at providing more
information on the biology of pathogenic PEDV strains in Vietnam, this study analyzed the molecular biology of the
gene encoding S1 domain of one PEDV isolate detected in Hung Yen in 2017. The results showed that the field
isolate, PEDV_HY2017, is genogroup G2 PEDV. The virus shared nucleotide similarity with PEDV strains of Vietham
in the ranges of 90-91% and 95.7-98.2% in compared to genogroup G1 and genogroup G2, respectively. The
PEDV_HY2017 strain carries two regions of insertion-deletion mutations in the gene segment encoding the S1
domain of the Spike protein. This characteristic was similar to the other Viethamese PEDV genogroup G2 viruses.

Keywords: Porcine Epidemic Diarrhea Virus, molecular characterizations, Vietnam.

Theuns & cs., 2015; Boniotti & cs., 2016). Dya

1. DAT VAN DE

Dich tiéu chay cap 6 lgn (Porcine Epidemic
Diarrhea - PED) 14 mét bénh truyén nhiém cua
loai 1gn, do moét loai virus thudc ho Coronaviridae
gay ra. Trén thé gidi, dich PED lan diu tién dugc
phat hién 6 Anh vao nam 1971 (Oldham, 1972)
va hién luu hanh 6 hdu hét cac nuéc chan nudi
lon trén thé giéi (Chen & cs., 2012; Song & Park,
2012; Carvajal & cs., 2015; Grasland & cs., 2015;

vao trinh tu gen, méic du chi ¢6 1 serotype duy
nh4it, PEDV dugc chia lam 2 genogroup: nhém
G1 ¢6 dién (G1, classical) va nhém méi néi G2
(field epidemic/pandemic) (Lee, 2015). Trudec ndm
2013, vacxin phong bénh PED déu dugc san xuat
tit ching PEDV thudc genogroup G1; su xuit
hién va luu hanh ctia PEDV thudc nhém méi néi
da lam giam hiéu lyc cha vacxin (Song &
cs., 2015).
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O Viet Nam, dich PED dugc phat hién lan
d4u tién vao cudi nam 2008, ddu nam 2009 (Do
Tien Duy & cs., 2011; Nguyén Tat Toan & D6
Tién Duy, 2012; Nguyén Tat Toan & cs., 2012).
Dén nay, PED dudc xac dinh c6 mit 6 ca 3 mién
Bic, Trung, Nam (Nguyén Trung Tién & cs.,
2015; Le & cs., 2016) va thudc vé 2 nhém di
truyén, trong d6 nhém méi ndi thude genogroup
G2 chiém uu thé& (Nguyén Trung Tién & cs.,
2015; Diep & cs., 2018). Vé vacxin phong bénh,
cho dé&n nay, vacxin luu hanh 6 Viéet Nam dudgc
san xudt dua vao cac ching thudc nhém cé dién
G1, chua c6 vacxin ché tao tit chting virus thudc
nhém méi néi G2. Do s6 lugng cac nghién ctu vé
PEDV ¢ Viét Nam chua nhiéu, viéc phan lap
virus, lam rd dic tinh sinh hoc phan ti cia
chiung PEDV thuc dia 1a can thiét. Bai bao nay
nhdm cung cdp thong tin két qua nghién ctu
x4c dinh mot s6 d#c tinh sinh hoc phan ti cua
chiing PEDV (k¥ hiéu PEDV_HY2017) phan 1ap
duge tit mau bénh phdm cta lon nubi tai Hung
Yén nam 2017. K&t qua nay gép phan cung cip,
hoan thién théng tin vé dac tinh sinh hoc phan
tl ctia chung PEDV phéan l4p; qua d6 lam co s6
cho viéc phat trién vacxin phong bénh PED phu
hop véi cac ching gy bénh tai mién Béc.

2. PHUONG PHAP NGHIEN CUU

Nghién cttu duge thuyc hién tai phong thi
nghiém B6 mon Vi sinh vat - Truyén nhiém
(VSV-TN), Khoa Thu y, Hoc vién Néng nghiép
Viét Nam, tit thang 2/2017 dén thang 6/2018.

2.1. Nguyén liéu
- Chting virus PEDV_HY2017 phan lap vao

nam 2017 ti rudt non cta lgn sé sinh méc bénh
tiéu chay cdp 6 tinh Hung Yén, dudc xac dinh
chi duong tinh vé6i PEDV.

- Dong t& bao Vero do bé6 mén VSV-TN
cung cap.

- Héa chét tach, tinh sach ARN téng s6:
TRIzol (ThermoFisher Scientific, 15596026),
chloroform (Merck, 102445), 2-propanol (Merck,
109634), ethanol (Merck, 108543).

- Bo kit tong hgp cDNA (M-MLV Reverse
Transcriptase, ThermoFisher Scientific,
28025013), bd kit PCR (Maxime PCR PreMix,
25165, iNtRON, Han Qudc).

- Cap mdi dic hiéu (Bang 1) dung giai trinh
tu gen S (Gao & cs., 2013; Tian & cs., 2013).

Bang 1. B6 méi dung cho giai trinh tu gen S

Tén moi Trinh tw nucleotide (5™-3’) Vi tri bét dau* Kich thwéc (bp)
W20F GTTACCTGATGGCATTATGTTT 19.837 2382
W20R AACGAGATTGGCACTACTAAGAC 22.218
W21F TTCAGGTTTCTGGACCATAGC 21.933 1068
W21R CTCATACTAAAGTTGGTGGGAAT 23.000
W22F TAGGGAGTTGCCTGGTTTC 22.812 1039
W22R CAGTCGGGAATAAATGTCATCAATA 23.850
W23F GTTTGAACACTGTGGCTCATG 23.708 1637
W23R TTCGCAACAGATGTAGGTCAG 25.344
PEDVS1-P1 CCATTAGTGATGTTGTGTTAG 20.535 1031
PEDVS1-P2 GCACAGCAGCTCCATT 21.565
PEDVS2-P1 CCACATACCAGAAGGTTTTAG 21.372 1146
PEDVS2-P2 CCAGTAATCAACTCACCCTT 22.517
PEDVS3-P1 CCCTGAGTTTGGTAGTGG 22.446 1154
PEDVS3-P2 CATCCGTCTGTAGAGCAAG 23.599
PEDVS4-P1 CTCATCGGTGGTATGGTGCT 23.497 1355
PEDVS4-P2 AGCAGACTTTGAGACATCTTTGAC 24.851
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2.2. Phuong phap nghién cttu

2.2.1. Phuong phap cdy chuyén virus

Chung giéng PEDV dude cdy chuyén trén
mbi trudng t& bao Vero chuén bi sau 24 gis, dua
vao phuong phap cong bd truée day (Chung & cs.,
2015). Sau khi gay nhiém huyén dich virus 1 gig,
tién hanh loai b dich gAy nhiém va rtia tham té
bao 2 1an bing dung dich PBS 1x. Nudi tham t&
bao sau gay nhiém virus bang méi trudng véi cac
thanh phan sau: (i) DMEM, (i) tryptose
phosphate broth 0,3%, (ii1) yeast extract 0,05%
va (iv) 10 pg/ml trypsin. Theo déi bénh tich t&
bao hang ngay (vat kinh 10x). Thu t& bao sau giy
nhiém 48 gio. Huyén dich dugc dong tan 3 1an (6
-80°C), ly tdm 4.000 vong/phut/4°C trong 15 phut
dé loai b can té& bao.

2.2.2. Phuong phap tach ARN

ARN téng s6 dudc tach chiét bing TRIzol,
theo huéng dan cia nha san xuat. Cac buée thuc
hién dudc tém tit dusi day. (i) Ly giai mau: bd
sung 750ul dung dich TRIzol vao 250ul huyén
dich virus, vortex. Us nhiét d6 phong 5 phit.
(ii) Tach pha chta ARN: bS sung 200pl
Chloroform, vortex manh trong 15 gidy. Ly tdm
12.000 vong/ phit trong 10 phit & 4°C. (iii) Taa

ARN: chuyén 450pl pha trén c6 chita ARN vao
ong Eppendorf méi, b6 sung 450pl 2-propanol.
Tha 6 -20°C/10 phut. Ly tam 12.000 vong/phut
trong 10 phut 6 4°C, bd dich trén, thu tia ARN.
(iv) Ria tia ARN: thém 1ml ethanol 75%, dao
nhe dé tron déu. Ly tAm 12.000 vong/phut trong
10 phit 6 4°C. Loai bd cén va hong kho ¢ nhiét
d6 phong. (v) Hoan nguyén ARN: hoa tia ARN
trong 30ul nuéc cat 3 1an da xu 1y loai Rnase va
bao quan & -70°C cho téi khi st dung.

2.2.3. Phuong phap téng hop cDNA

Truée khi thuc hién phan t@ng PCR, can
chuyén ARN thanh ADN (s¢i don) bdng phan
tng téng hop cDNA. Thanh phan phan tng dudc
tom tit 6 bang 2.

2.24. Phuong phap thuc hién phan itng PCR

Thanh phan cia phan ting PCR gém: 17ul
i-Star Master mix solution + 1pl méi xudi + 1l
moi ngugc + 1ul cDNA. Chu trinh nhiét t6i uu
ctia cac phan ting PCR trinh bay 6 bang 3.

San phidm PCR dugc phan tich bang
phuong phap dién di trong thach agarose 2%, c6
bé sung RedSafe Nucleic Acid Staining Solution
(1x). San phdm PCR déc hiéu dude tinh sach va
giai trinh tu gen 2 chiéu bang cip mdi tuong
tng tai Coéng ty 1st BASE (Malaysia).

Bang 2. Thanh phan va nhiét d6 phan ng tong hgp cDNA

Thanh phan Thé tich (ul) Nhiét do (°C)
ARN tbng sb 10 65°C/ 5pht;
Random primer (10 pmole) 2 Gilr & 4°C
dNTPs (40mM) 1 25°C/ 5 phut;
DTT (0,1M) 2 37°C/ 60 phit;
First strand buffer (5x) 4 72°C/ 10 phut;
M-MLV (200 U/pl) 1 Gitr & 4°C

Bang 3. Chu trinh nhiét cia phan tng RT-PCR nhan gen S

Giai doan phan &rng Nhiét d6 (°C) Thoi gian (giay) Sé vong lap
Tién bién tinh 94 180 1
Bién tinh 94 15 40
Bat moi 56 20
Kéo dai 72 120
Kéo dai cudi cuing 72 300 1
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Ghi chi: (A) Vi tri tuong doi cua 4 cdp méi gidi trinh tu toan bo gen S; (B) So sanh trinh tu méi va trinh tu gen
cac chung PEDV cua Viét Nam (déng khung mau dé) va trén thé gidi.

Ny

Hinh 1. K&t qua phan tich trinh ty bd moi s6 1 dung giai trinh tu gen S

2.2,5. Phuong phap phén tich trinh tu gen

Cac budc phén tich trinh ty gen va xay
dung cay pha hé dugc tém tat nhu sau: (i) Trinh
tu mot phan gen S dudc bit cip so sanh vdéi cac
trinh tu tuong tng ciia PEDV dudc cong bd trén
GenBank; (i) Sap xép, can chinh trinh tu
nucleotide ctia cic ching PEDV theo cot trén
cd s6 bd ba ma hoéa (codon - based alignment) bing
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phan mém BioEdit (phién ban 7.2.6.1); (iii) Xay
dung cdy pha hé bang thuat toan neighbor-
joining dugc tich hdgp trong chuong trinh
MEGA7 (Kumar & cs., 2016). Miic tin cay cua
cac nhanh phan chia ¢ mdi nit (node) dugc
biéu thi bang gia tri bootstrap (lip lai 1.000
lan); (iv) Biéu dién, cdy pha hé bing phin
mém FigTree.
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22450 22460
l- L

22470
P TS TP [PPSO IR IV
CCCTGAGTTTGGTAGTGG

PEDVS3-P1
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23590
P PP I I
CTTGCTCTACAGACGGATG

PEDVS3-P2
KT941120_Vietnam
KJ960178_Vietnam
KJ960179 Vietnam
KJ960180_Vietnam
KX791060_China
KY111278_Italy
KP890336_China
AF353511_ Belgium
MF577027_Russia
KR265844_USA

PEDVS2-P1/P2

PEDVS4-P1/P2

'y

KT941120_Vietnam
KJ960178_Vietnam
KJ960179_Vietnam
KJ960180_Vietnam
LC063813_Japan
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KR265823_USA
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KR610994_Thailand
AF353511_Belgium
KX839247_China
KU836638_UK
MF577027_Russia

PEDVS2-P2
KT941120_Vietnam
KJ960178_Vietnam
KJ960179_Vietnam
KJ960180_Vietnam
KU836638 UK
AF353511_Belgium
KY111278_ TItaly
KR265812 USA
KJ645650_USA
KJ645636_USA
JX088695_ China
KY007139_China
MF577027_Russia

22520
F S I TN IS
AAGGGTGAGTTGATTACTGG

22530

23500 23510

PEDVS4-P1

KT941120_Vietnam
KJ960178_Vietnam
KJ960179 Vietnam
KJ960180_Vietnam

PSP PSPPSR IV IS I
CTCATCGGTGGTATGGTGCT

AF353511 Belgium
KY420075_China
KY111278_TItaly
KUB36638 UK
KC189944_China
JN547228_China
MF577027_Russia

PEDVS4-P2
KT941120_Vietnam
KJ960178_Vietnam
KJ960179 Vietnam
KJ960180_Vietnam
KM609211 China
KR809885_China
JN547228_China
KY928065_China
KX791060_China
KY111278_Italy
J0282909 China
KU982980_USA
KC189944_China
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Co c.
L c.
TG.T...A.C..... AT

24830 24840 24850

GTCAAAGATGTCTCAAAGTCTGCT

Hinh 2. K&t qua phan tich trinh ty bd moi s6 2 dung giai trinh tu gen S

Ghi chi: (A) Vi tri tuong doi cia 4 cdp moi giai trinh tu toan bo gen S; (B) So sanh trinh tu moi va trinh tu gen
cac chiung PEDV cia Viét Nam (déng khung mau dé) va trén thé gidi.
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3. KET QUA VA THAO LUAN

* 2.

3.1. Két qua lua chon cip méi dung giai
trinh tu gen S

Nghién ctu da giai ma gen S dé lam ré mét
s6 dac diém sinh hoc phan ti cua chung
PEDV_HY2017. Do hién tugng thém - x6a, dé
lam co s6 lua chon bo méi phit hgp nhat, nghién
cliu nay trudc tién so sanh trinh tu moi véi 28
ching dai dién (gbm 4 chung cta Viét Nam) c6
trinh tu bd gen hoan chinh 6 ngan hang gen.

Hinh 1 va hinh 2 14 phan tich vé su phu hop
gifia trinh tu méi va trinh tu gen cta 28 ching
PEDV dai dién, trong d6 c6 chung PEDV cua
Viét Nam. D6i véi bo méi s6 1 (Hinh 1), 7/8 méi
¢6 trinh tu tai vi tri bat méi khéac véi trinh tu
nucleotide ctia 4 ching PEDV cua Viét Nam
(danh dau mau xam). Pang chd y, mdi W20R c6
t61 5/23 nucleotide sai khac so v6i 4 chung cua
Viét Nam, dac biét 1a tai ddu 3’ cia moi. Ngoai
ra, moi W23R c¢6 vi tri gdn méi ndm trong ving

KRO41555_VNOL141_Vietnam_2013
KX982554_VNO2_Vi 3
KRO41556_GFO131.

KI960179_VAP1113 Vietnam 2013
K960178_JFP1013_Viey
KXI08900_HUAPEDL17.\
KIX708899_HUAPEDLIS,
KXT08898_HUAPEDLIS \

KX708903_HUAPEDLLL Vietnam
KP455313_HUAPEDAS_ Vietnam

KX708902_HUAPEDEE_Vietnam
KY982569_VN297_Vietnam_2014
KXT08907_HUAPEDY6_Vietnam
KT941120_HUAL4PEDS6_Vietnam
KX708906_HUAPEDO4_Vietnam

KX982560_VN44_Vietnam_2013
20

KY982559_VN19_Vietnam_2013

Q3QS_Vietnam 2017 »

dot bién x6a nucleotide ctia 1 chung virus (miii
tén, hinh 1). D61 véi bo moi s6 2 (Hinh 2), 3/8
mbi c6 trinh tu tai vi tri bt méi khac véi trinh
tu nucleotide cuia 4 chuing PEDV cua Viét Nam
(d4nh d4du mau xam). Tuy nhién, céac vi tri sai
khac nay khong nim trong khoang 3-5
nucleotide tai ddu 3’ ctia moi. T 2 so sanh ké
trén, bo moi s6 2 dude chon.

Do kich thuéc 16n cia gen S (khoang hon
4.000bp), nghién ctu da tap trung gidi mia 2
trong 4 vung gen ma hoéa receptor bam vao thu
thé trén bé mat t&€ bao vat cha (S1° va S1%)
thuoc tiéu phan protein S1 (nucleotide 1-1533,
danh s6 theo ching tham chiéu CV777,
AF353511). Cac vung receptor nay dugc chiing
minh 14 dich t4n céng clia khang thé trung hoa
(Li & cs., 2017). Phan tich két qua gidi trinh tu
gen bing phan mém BioEdit d& thu dude trinh
tu mot phan gen S géom 1533 nucleotide (bao
gom vung S1° va S1%).

Pairwise identity (%)
100

K¥982573_VNK2_Vietnam_2015

KX708905_HUAPEDL06 Vietnam

KX708904_HUAPEDL03 Vietnam

KP455318_HUAPEDS3 Vietnam
KP455320_HUAPEDGE_Vietnam
K¥982564_VN232_Vietnam 2013

Ghi chi: Vi tri cia ching PEDV_HY2017 dugc ddnh ddu béi mii tén. Ty Ié % tuong dong duoe biéu thi bdi mau

sdc (thang mau dinh kém).

Hinh 3. Mic tuong dong giita ching PEDV_HY2017 véi PEDV & Viét Nam
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3.2. Pac diém tuong dong trinh tu nucleotide

Hinh 3 trinh bay két qua phan tich tuong
déng cua toan bd phan doan gen S (1533
nucleotide) gitta chung PEDV_HY2017 véi 56
chiing PEDV ctia Viét Nam. Ké&t qua cho thiy
chung PEDV_HY2017 c¢6 2 mic tuong doéng
nucleotide so véi 56 chung PEDV cua Viét Nam:
tuong dong 90-91% (ving mau xanh lam) va ti
95,7-98,2% (vung mau vang). Tuong dong 6 ting
vi tri nucleotide gitia chung PEDV_HY2017 so
v6i cac chung PEDV 46 Viét Nam dugc trinh bay &
hinh 4.

Trong khoang nucleotide 1-721 (Hinh 4),
chung PEDV_HY2017 (i) C6 su tuong déng thap
(<0,9) do61i véi 8 chung PEDV § Viét Nam la:
HUAPEDS55, HUAPEDS5S, HUAPEDGO,
HUAPED63, HUAPED67, HUAPEDG68, VN232,
VN262 va (i) Cé6 su tuong dong cao (>0,9) ddi
v6i 48 chung con lai. K& tit nucleotide 721 dén
1533, chung PEDV_HY2017 ¢6 mtc tuong déng
cao (>0,9) déi véi 56 chung PEDV thu dudc. Su
dao ddng vé miic tuong dong trén doc chiéu dai
gen S cua cac chung PEDV luu hanh 6 Viét
Nam (trinh bay & hinh 4) ciing da dugdc biét doi
v6i mdt s6 chung PEDV luu hanh trén thé giéi,
trong dé c6 Trung Qudc (Chen & cs., 2016a). Két
qua so sanh tuong déng trinh tu gen (Hinh 3 va

4) cho thay c6 it nh4t 2 nhém di truyén cua
PEDV 6§ Viét Nam.

3.3. Két qua xay duyng cay phat sinh
chung loai

Pé lam ro dic diém nay, cAy phat sinh
chung loai da dugc xay dung dua vao trinh tu
doan gen S gébm 1533 nucleotide (Hinh 5). Cay
phat sinh chung loai dua vao mot phan gen S
cho biét cac chung PEDV trén thé gidi va 6 Viét
Nam bao gom 2 genogroup la G1 va G2. Trong
56 chiing PEDV 6 Viét Nam dudc phan tich, c6
8 chtiing thuéc vé genogroup G1 va 48 chung
(bao gom chung phan lap PEDV_HY2017)
thuoc vé genogroup G2 (Hinh 5). Két qua phan
tich ké trén 1a phu hgp véi cac cong bd trude
day vé phan nhém PEDV gay bénh & Viét Nam
(Nguyén Trung Tién & cs., 2015; Vui & cs.,
2015; Diep & cs., 2018). Mac du thudc cung
genogroup G2, nhung 48 chiung PEDV & Viét
Nam nim & cac nhanh khac nhau cta ciy phat
sinh chung loai. Chung PEDV_HY2017 (thu
thap ndm 2017, Hinh 6) dudc xac dinh thudc
cung phan nhém véi 8 chung PEDV thu thap
tu nam 2014-2015 (HUAPED106,
HUAPED103, VNKZ2, VN367, VN292,
VN20514, VN10514, VN60514).

[ — N 7N N
BN~ N m"v,‘x e >
Yii7z AT TN Tee = s N % o “
/7 e N7 T < ST K
RO
0.9 b
[-14]
[
£
-]
[-14]
5
5 0.7 -
s
)
3
;
05 N T A A A S A |
R R = R e A = I
O O N®WSTOONWNTO LVLNXILT O ONO®WSTO O
A Ad N N®mMFTFTNNDORN®ONONOO Ao MM <
D I B B T I B I |

Vj tri nucleotide trung tam*

Ghi chu: Truc Ox biéu dién vi tri nucleotide trung tdm ctia méi nhém gém 200 nucleotide; miic tuong dong tir
cao-thap (0-1) duge biéu dién & truc Oy.

Hinh 4. Mtc tuong dong theo vi tri nucleotide gitta ching PEDV_HY2017
v6i cac chung PEDV cta Viét Nam
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Hwng Yén

N A

( H
1 Viét Nam |

G2

100%

,,,,,,,,,,,,,,,,,,,,,,,,,

| | a1
100% |—| L g i

0.008

Ghi chii: cic nhanh dan téi chung PEDV 6 Viét Nam duge danh ddu mau xanh, chung PEDV_HY2017 dugc
d4nh ddu mau dé. Gi4 tri bootstrap ¢ méi nit (node) duge hiéu thi cho 2 nhénh chinh.

Hinh 5. Cay phat sinh ching loai cia PEDV duwa vao mét phan gen S

3.4. Dic diém dot bién thém - x6a

Trén co sé sap xép trinh tu nucleotide theo
cOt va so sanh, ving gen S cua chung
PEDV_HY2017 c6 dot bién thém - x6a da dugc
xac dinh (Hinh 7). Trong 56 chting PEDV 6 Viét
Nam, c6 5 vi tri ciia doan gen ma héa tiéu phan
protein S1 mang d6t bién thém - x6a. Cac ving
thém- x6a thuong ngan, chi gbm 1-2-4 codon,
ngoai trit ching KX982576 (nucleotide 1135-
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1140) c6 dot bién thém 8 codon. So véi chung
tham chiéu CV777 (chung virus thudng dudc
dung san xuit vacxin phong bénh do PEDV),
chung phan lap PEDV_HY2017 ¢6 2 vi tri mang
dot bién x6a (nucleotide 172-177 va nucleotide
469- 480). Dot bién thém- x6a ctua chiung
PEDV_HY2017 phan lap dugc nam 2017 giéng
v6i 5 ching PEDV 6 Viét Nam xuét hién vao
nam 2014- 2015 (VNK2, HUAPED106,
HUAPED103, VN367, VN292).
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Dot bién thém - xéa tai cac vi tri khac nhau
cua gen S da dugc phat hién & nhiéu chung
PEDV luu hanh é nhiéu quéc gia, véi s6 luong
nucleotide thém- xé6a rat da dang: tor 1 dén 11
nucleotide (Marthaler & cs., 2014; Wang & cs.,
2014), hodc tu 582- 648 nucleotide (Diep & cs.,
2017). Hién nay, vai tro cia dot bién thém - xéa
trong co ché sinh bénh cia PEDV chua dudc lam
sang to. K&t qua phan tich trinh tu gen cia
chtiing PEDV nhugce doc héa trén méi trucng té&
bao (TC-PC177) thay xuat hién dot bién xéa 197
aa 6 dau N cua protein S. Dot bién nay da dugc
ching minh khéng anh hudng téi tinh huéng t6
chtic nhung lam giam doc luc ctia ching virus
(Hou & cs., 2017). K&t qua so sanh trinh tu gen
S giiia 56 chung PEDV ctua Viét Nam néi chung
va chting phan 1ap PEDV_HY2017 néi riéng cho
thay ving mang d6t bién thém - xéa tit viung s6
1 dén vung s6 4 (Hinh 7) ndm hoan toan trong

vung dot bién x6a 197 aa, do d6 vai trd cua cac
dot bién thém - x6a 6 cac ching PEDV luu hanh
6 Viét Nam can duge 1am r6 bang thuc nghiém.

Trén protein S, c6 3 ving quyét dinh khang
nguyén kich thich san sinh khang thé trung
hoa: COE tit aa 499-638 (Chang & cs., 2002),
S1D ti aa 636-789 (Sun & cs., 2007) va 2C10 tw
aa 1368-1374 (Cruz & cs., 2008). Dot bién thém
- x6a cua chung PEDV_HY2017 trong nghién
cliu x4y ra tai codon ma héa aa ¢ cac vi tri (so
v6i chiung CV777) la: 58-59 (vung 1), 158-159
(viing 4) va déu ndm ngoai 3 epitop trung hoa
ké trén. Do d6, cac dot bién thém - x6a duge du
doan khong anh hudng t6i dap ting mién dich.
Thuc nghiém in vitro d& chting minh kha ning
trung hoa chéo gitia chung PEDV c6 dot bién
thém - x6a va nhiing chiing khéng c6 dot bién
nay (Chen & cs., 2016b).

— KX708905_HUAPED106_Vietnam

100%

91%

91%

1 61%

KX982573_VNK2_Vietnam_2015

KX982571_VN367_Vietnam_2014
100%

L KX982568_VN292_Vietnam_2014

— KX708904_HUAPED103_Vietnam

2015

— 56%

KR941552_VN20514_Vietnam_2014

2014

80%

KR941553_VN10514_Vietnam_2014

80%

KR941554_VN60514_Vietnam_2014

0.003

Q3Q5_Vietnam_2017 | 2017

KM406184_PJ1407_China

Ghi chi: Nhanh dan téi ching PEDV 6 Viét Nam dugc danh ddu mau xanh, ching PEDV_HY2017 dugc danh
ddu mau dé. Gia tri bootstrap ¢ méi nit (node) duge hiéu thi cho cdc phdn nhéanh.

Hinh 6. Nhanh cay sinh hoc phan ti cia PEDV dan t6i chiing PEDV_HY2017
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Hwng Yén
AF353511_cv777 ARC [TCTTCTAGC|. | ACTAATGGT | ! \GTTAATDGATI | AAAGATATTGTT | | TCC| AT
0305_Vietnam_2017 » GAAAACCATGGTGC T| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
KR94 1555_V'Noll4 l_Vi&tnam_ZO].B GAARACCAGGGTGTCAATTCAACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |ACT
EP455313_ HUAPED4 57Vi5t.nam GAARACCAGGGTGTAAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
RP4553147HUAE‘ED477ViEtnam GAARACCAGGGTGTCAATTCARACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
RX708 BOl_HUAPEDSS_ViEtnam GAAAACCAGGGTGTCAATTCAACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
KX5825547VN027Vi5tnam72013 GAARACCAGGGTGTTAATTCAACT|. | ACTAATGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
EX708%00_ HUAPED117_ Vietnam GAARACCAGGGTCTCAATTCAACT|. | ACTAATGGT | '| GCTAATAATGAT | | AGT] TT| | TCC| |ACT
EX7088595 HUAPED118 Vietnam GAARACCAGGGTGTCAATTCARACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
KXTOSSSS:HUAPEDllS:Vietnam GAARACCAGGGTGTCAATTCAACT| | ACTAATGGT| '|GCTAATAATGAT | | AGT| GTT | | TCC laoT
RX7088 97_HUAPED114_Vietnam GAARACCAGGGTGTCAATTCARACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
EX7088 967HUAPED1137Vietnam GAARACCAGGGTGTCAATTCAACT|. | ACTAATGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
EX708895 HUAV2 Vietnam GAARACCAGGGTGTCAATTCAACT|. | ACTAATGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
RX7088 94:HUAM1;_ViEtnam GAAAACCAGGGTGTCAATTCAACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
ERS94 lSSG_GE‘(H 131_Vi&tnam_2013 GRARACCAGGGTGTCAATTCAACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |ACT
KJB6018DiKCHYslﬂllsivietnam720 GAARACCAGGGTGTCAATTCAACT|. | ACTAATGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
RJS€017 9_VAPlll3_Vi&tnam_2013 GAAAACCAGGGTGTCAATTCAACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
RJ&60173_JE‘P]_0]_3_Vietnam_2013 GAAAACCAGGGTGTCAATTCAACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
EX708502_ HUAPEDSB Eiviet.nam GAARACTATGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
EX982573_VNK2_Vietnam 2015 GAARACCAGGGTGCH IRCT|. | ACTAACGAT | '| GCTRATRATGAT | | AGT] GTT| | TCC| |JACT
RX708 BOS_HUAPEDlOG_ViEtnam GAAAACCAGGGTGCH ACT| | ACTAACGAT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
EX708 504_HUAPED1[)3_Vietnam GAAAACCAGGGTGCH IACT|. | ACTAACGAT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
EX58257 17W3677Vietnam72014 GAAAACCAGGGTGCH IACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCT]| AT
KXEEZSGS_VNZ 92_Vir:tnam_2014 GAARACCAGGGTGCH jACT | | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCT |pCT
KX582572_VN385_Vi6tnam_2014 GAAAACCAGGGTGTCAATTCAACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT| | Tec) |pCT
FX982557 VN12 Vietnam 2013 GAARACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
KXE:EZSSS:VNO ]_:Viat,nam:ZOJ_S GAARACCAGGGTGTCAATTCAACT]. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
FX982570 VN344 Vietnam 2014 GAARACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
KX&EZSGl:VN97_EiEtnaIn_EOl3 GAAAACCAGGGTGTCAATTCAACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
Kvaa2577_VNJafa_ViEtnam_20lS GAARACCAGGGTGTCAATTCARACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
KX5825757VNK287Vi5tn3m72015 GAARACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
FX982574 VNRK23 Vietnam 2015 GAABACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTRATAATGAT | | AGT] GTT| | TCC| |ACT
EX9532567_VN288_Vietnam 2014 GAARACCAGGGTGTCAATTCAACT|  |ACTAACGGT| '|GCTAATAATGAT| |AGT] GTT| | TCC lrcT
KXBEZSEE_VNIIZ_Vietnam_ZOlS GAARACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
FX982562 VN101 Vietnam2012 GAARACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
KX&EZSGO:VN44_EiEtnam_ZOl3 GAARACCAGGGTGTCAATTCARACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| |pCT
KXSEZSSE_VN]_S_Vietnam_ZOLB GAAAACCAGGGTGTCAATTCAACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | Tec) |jpCT
FX982556 VN1l Vietnam2012 GAARACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| AT
EX982555 VNOE Vietnam 2013 GAARACCAGGGTGTCAATTCAACT| | ACTAACGGT| '|GCTAATAATGAT | | AGT| GTT | | TCC laoT
EX932566_VN270_Vietnam 2014 GAARACCAGGGTGTCAATTCAACT|  |ACTAACGGT| '|GCTAATAATGAT| |AGT] GTT| | TCC lrcT
KX5825557VN197Vi5tnam72013 GAARACCAGGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| JACT
EX58257 67VNTH157Vi5t.nam72[)lS GAARACTATGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCCTCCATCACAGGCAGCAGCACGACTCCT
EX708%03 HUAPED11ll Vietnam GAAAACCAGGGTGTCAATTCAACT| | ACTAATGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| ACT
RRS%4 1554:W605147V15tnm72014 GAARACCATGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT| | TCC| ILCT
ERS4 1552_VN20514_Vi6tnaJu_2014 GAAAACCATGGTGTCAATTCAACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| ACT
EX982569_ VN2 977Vietnam72014 GAARACTATGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| [TCC
EX708 5077HUAPED567Vi5t.nam GAARACTATGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| [TCC
RTS4 llZO_HUA]AE‘EDEﬂG_ViEtnam GAAAACTATGGTGTCAATTCAACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| [TCC
EX708 BOG_HUAPEDSQ_V;Letnam GAAAACTATGGTGTCAATTCAACT| | ACTAACGGT | '| GCTAATAATGAT | | AGT] GTT | | TCC| [TCC
FR941553 VN10514 Vietnam 2014 GAARACCATGGTGTCAATTCAACT|. | ACTAACGGT | '| GCTAATAATGAT | | AGT] STT | | TCC| JRCT
KXEEZSGS:VNZ Gzivzetnam 2614 ARC] TCTTCTAGC| | ACTAATGGT | | GTTAAT| IGAT | | AAAAATATTGTT | | TCC| ACT
RP455315_HUAPEDGT_V.‘LE‘:;EI“ ARC] TCTTCTAGC| | ACTAATGGT | | GTTAAT| IGAT | | AAAAATATTGTT | | TCC| ACT
KP4553167HUAPED587Vi5tnam AAC] TCTTCTAGC]. | ACTAATGGT | | GTTAAT) IGAT | | AARAATATTGTT | | TCC| JRCT
KP455317_HUAPEDED Vietnam ARAC] TCTTCTAGC|. | ACTAGTGGT | | GTTAAT IGAT | | AAAAATATTGTT | | TCC| IACT
RP455315_HUAE‘ED55_ViEtnam ARC] TCTTCTAGC| | ACTAATGGT | | GTTAAT| IGAT | | AAAAATATTGTT | | TCC| ACT
KP&BSSLS_HUAPEDGS_V;Lat,nam AR TCTTCTAGC|. | ACTAGTGGT | | GTTAAT) IGAT | | AARAATATTGTT | | TCC| JRCT
KP4553207HUAPED687Vi5tnam AAC] TCTTCTAGC]. | ACTAATGGT | | GTTAAT) |GAT | | AARAATATTGTT | | TCC| JRCT
EX982564_VN232_Vietnam_ 2013 ARC) TcrTeTAce|  |act[_JesT| lee eeT1  |AARaATATTGTT| |TCC o
(1) (2) (3) (4) (5]
169-180 325.333 400-408 469-480 1135-1140
* *

Poan gen mé héa tiéu phan protein S1

Ghi chii: Vi tri nucleotide duge danh dau theo chiing tham chiéu CV777 (AF353511).

Hinh 7. D6t bién thém - x6a  mét phan gen S ctia ching virus PEDV_HY2017

5. KET LUAN

- Da xac dinh dugc bd mbi theo nghién ctiu

cia Tian & cs. (2013) 1a pht hgp dé giai ma gen

chiung PEDV_HY2017.

- Chung phan lap PEDV_HY2017 thudc

genogroup G2 va c6 miic tuong déng vé trinh tu
gen ma hoéa tiéu phan protein S1 véi céc ching
PEDV cua Viét Nam 1a 90%- 91% (genogroup
G1) 95,7%- 98,2% (genogroup G2).

- Chung PEDV_HY2017 mang 2 vung 4ot
bién thém- x6a & doan gen ma héa tiéu phan
protein S1 va gidng v6i cac chung PEDV
genogroup G2 ctia Viét Nam.
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