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MOT S0 BAC TiNH SINH HOC VA TiNH SINH MIEN DICH CUA CHUNG

VIRUS PORCINE EPIDEMIC DIARRHEA PHAN LAP TAI MIEN BAC VIET NAM

Nguyén Thi Bich, Tran Vin Khdnh,
Nguyén Thanh Ba, Hoang Bui Tién, Nguyén Dirc Luu
Cong ty CP Duoc va vat tw Thu 'y (HANVET)

TOM TAT
Bai bao nay duoc trinh bay duwa trén s liéu nghién ctru bon chung virus porcine epidemic diarrhea
(PEDV) da dugc phan 1ap tai mién Bac Viét Nam, nham tuyén chon chuing virus dung trong nghién cttu, san
xuat vacxin phong bénh ti€u chay cap (PED). Cac ching PEDV thyc dia da duoc giam dinh genogroup bang
k¥ thuat multiplex RT-PCR. Két qua nghién ctru cho thay cac chiing virus thyc dia thugc genogroups 2, trong
khi virus vacxin nhugc doc (chiing SM98) tir vacxin nhap khau hién dang luu hanh ¢ Viét Nam lai thudc
genogroup 1. Khi nhuém rnién dich té bao vero nhiém PEDV thyc dia da quan sat thay, cac t& bao vero don
1¢ nhiém VlI'LIS chiém da s, thé hop bao hinh thanh nho, hiéu gla virus cao nhét dat 10% 1TCID »» Nghién clru

tinh sinh mién dich gitta cac ching virus di duoc thuc hién bang phan ing trung hoa virus, ket qua cho thay
ching PEDV 0118 thyc dia ¢6 kha nang khang chéo 100% véi 3 chiing thuc dia con lai trong nghién ctru.

Tur khoa: Phan 13p, virus gdy bénh ti€u chay cép (PEDV), lon, bénh tiéu chay.

Some biological and immunological characteristics of porcine epidemic
diarrhea virus strains isolated in the Northern Viet Nam

Nguyen Thi Bich, Tran Van Khanh,
Nguyen Thanh Ba, Hoang Bui Tien, Nguyen Duc Luu

SUMMARY

This article is presented basing on the database of four porcine epidemic diarrhea virus (PEDV)
strains which were studied, isolated in the Northern Viet Nam with the aim of selecting a PEDV
strain for studying and producing vaccines against PEDV. Four field PEDV strains were identified
for their genogroup by multiplex RT-PCR technique. The studied results showed that these field
strains belonged to genogroups 2, while the attenuated vaccine strain from the imported vaccine
that currently using in Viet Nam belonged to genogroup 1. The replication of these field PEDV
strains in the vero cells were observed by immunostaining, the virus strains were infected into
single cells to be majority and syncytial was small, virus titre reaching 10°'TCID,, was the highest.
Immunogenicity studies between virus strains were performed by viral neutralization. As a result,
PEDYV 0118 field strain was 100% cross-resistant with three field strains left.

Keywords: Isolation, PEDV, pig, diarrhea

tiéu chay do PEDV xéy ra rong khip & chau Au
trong nhitng nam 1970 dén 1980. Tir ndm 2010, co
nhimg phat hién v& PEDV tai thuc dia da bién doi
s0 voi cac chung virus vacxin dang Iuu hanh (Sun
va cs., 2012; Stevenson va cs., 2013; Park va Song,
2016). bac bi¢t nam 2013, mot vu dich 16n xay ra o

I. PAT VAN PE

Porcine epidemic diarrhea virus (PEDV) thudc
ho Coronaviridae 1a nguyén nhan gy ra bénh
tiéu chay cép ¢ lon (PED), triéu chimg 1a phan
vang long nhu nudc, non nhiéu, dich nén chua
stta khong tiéu & lon con theo me. Mb kham co

bénh tich dién hinh 13 thanh rudt méng, trong sudt
nhin 10 stta khong ti€u trong long rudt (Debouck
va Pensaert, 1980; Stevenson va cs., 2013). Dich
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My, sau d6 cac phan tich di truyén cho thiy hau hét
virus phan 1ap & chau A va chau My thudc nhoém
genogroup 2 (G2) (Wang va cs., 2014). Virus nim &
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nhanh khac hoan toan voi chiing virus vacxin dang
Iuu hanh (Lee, 2015). Hién nay, mot s6 quic gia da
thanh cong trong nghién ctru vacxin PEDV v6 hoat
tir chung thuc dia thudéc nhom G2 (Collin va cs.,
2015; Song va cs., 2012).

O Viét Nam, bénh PED duoc phét hién 1an du
tién ndm 2008 (Toan va cs., 2011). Chung virus thuc
dia tai Viét Nam thudc 2 nhom di truyén cia PEDV
la genogroup 1 (G1) va genogroup 2 (G2) trong do
PEDV thudc nhém G2 chiém wu thé (Van T. Than
va cs., 2020; Nguyén Vin Gidp va cs., 2020). Trong
khi hién nay, vacxin thuong mai nhap khiu vao
Viét Nam chu yéu la vacxin v6 hoat hodc vacxin
nhuoc doc san xuét trén cac ching thugc G1 nhu
ching CV777, DR13, SM98. Béi vay, du vacxin
PED dugc ding ddy du trén lon & cac co sd chin
nudi, nhung dich tiéu chay do PEDV van xdy ra ma
khong ¢6 tin hi€u bao vé boi vacxin.

Trude tinh trang dich bénh PED n ra lién tuc
trong cdc nim gan ddy va thyc trang luu hanh
vacxin & nudc ta thi ngoai vin dé nghién ctru vé
dich t& phéan tir nhu cac tac gia trude da dé cap
(Hoa wva cs., 2018; Van T. Than va cs., 2020;
Nguyén Van Gidp va cs., 2020), bai viét nay s& dé
cap toi dac tinh sinh mién dich cua chung PEDV
thuc dia, tir d6 ¢6 co so dé nghién ctru chon chiing
PEDV trong nghién ctru san xuat vacxin.

II. VAT LIEU, PHUONG PHAP
NGHIEN CcUU

Nguyén liéu dung trong thi nghiém gay
nhiém PEDV va phan mg trung hoa virus dugc
thyc hién trén té bao Vero (ATCC - CCL-81),
moi truong duy tri DMEM (Gibco, 31600083),
tryptose phosphate broth (TBP-Merck), yeast
extract (YE-Merck), trypsin 1: 250 (Gibco).

Vit liéu dung dé nhudém mién dich trén té
bao 1 16p: khang thé 1 (anti- PEDV monoclonal
antibody - Median Diagnostics Inc); khang thé
2 (HRP - conjugated goat anti- mouse IgG - US
Biological); N,N-Dimethylformamide (Sigma);
co chat AEC-3-amino-9-ethylcarbazole (Sigma).

Pong vat dung ché tao khang huyét thanh
don chiing 1 thd c6 huyét thanh 4m tinh voi
khang thé khang PEDV.

Chung virus dung trong nghién ctou la 4
chung PEDV do cong ty HANVET phan lap tu
thuc dia ¢ Viét Nam tir naim 2016 dén nam 2018,
co ky higula PED 0116, PED 0117, PED 0317,
PED 0118 va 1 chung virus nhugc doc SM98 tur
vacxin nhap khéu dang luu hanh tai Viét Nam,
ky hi¢éu PEDV Vx.

2.2. Phwong phap nghién ciru
2.2.1. Giam dinh genogroup ciia PEDV

Pé phan biét PEDV genogroup 1 (G1) va
genogroup 2 (G2), nghién cuu da dung phan
mg multiplex RT-PCR. Cip mdi sir dung dugc
chon theo cong bd trudc day (Zhao va cs., 2014)

2.1. Vat liéu vOi trinh tu dugc trinh bay ¢ bang 1.
Bang 1. Trinh tw moi dic hiéu genogroup PEDV
Tén mobi Trinh tw nucleotide 5’- 3’
PED.Zhao.840F AACACTTAGCCTACCACAAGATG
PED.Zhao.840R TGGCCTAGTCCATAAATCTTAGG

PED.F-Probe-V
PED.F-Probe-C

TGGTACTGTGCTGGCCAACATCCA
AGCTGGTACTGTGGCACAGGCATTG

Cach doc két qua phan ung multiplex RT-
PCR nhu sau: cip modi PED.Zhao.840F/PED.
Zhao.840R chung cho G1 va G2, nén tit ca
cdc mau duong tinh PEDV thi déu c6 bang san
pham c6 kich thugc 817bp. Néu PEDV thudc

G1 s& c6 thém bang san pham 685 bp (PED.F-
Probe-C/ PED.Zhao.840R). Néu PEDV thudc
ching G2 thi s& xuat hién bang san pham co
kich thudéc 669 bp (PED.F-Probe-V/ PED.
Zhao.840R) (bang 2).
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Bang 2. Cach két hop moi xac dinh genogroup PEDV

Muc dich Két hop moi Kich thwéc san pham (bp)
Pac hiéu chung PEDV PED.Zhao.840F/ PED.Zhao.840R 817
Pac hiéu genogroup G1 PED.F-Probe-C/ PED.Zhao.840R 685
Bac hiéu genogroup G2 PED.F-Probe-V/ PED.Zhao.840R 669

2.2.2. Xdc dinh hiéu gid virus va khd nang gdy
nhiém PEDV trén té bao Vero

Hiéu gia virus dugc xac dinh béng chi sb
TC}D 5 (Median Tis’sue ’Cultl’ll‘e Infectious Dose
- liéu nhiém 50% s0 giéng t€ bao) theo phuong
phap Spearman-Karber, véi su hd trg cua k¥
thuat hoa mién dich té bao dé xac dinh sy nhan
1én ctia virus trong té bao. C4 dinh tham té bao
bang dung dich PBS chta 10% formalin va
1% NP40, sau khi rira dia thém khang thé dic
hiéu PEDV (anti-PEDV monoclonal antibody
- Median Diagnostics Inc). Rtra dia phan tng,
thém khang thé cong hop (HRP - conjugated
goat anti-mouse IgG (US Biological), budc cudi
thém 100ul co chit AEC. Quan sat qua kinh
hién vi soi nguoc, té bao nhiém virus dic hiéu
c6 mau ndu d6 trong nguyén sinh chat.

2.2.3. DPdnh gid tinh mién dich don chiing
PEDV

Mién dich mdi khing nguyén PEDV trén
tho. Huyét thanh tho thu dwoc khang thé mdi
chung 1a nguyén li¢u thuc hi¢n phan Ung trung
hoa virus.

Cach tao khang huyét thanh mién dich don
chung:

Khang nguyén dung mién dich cho thé 1a
nguyén dich mdi chung virus dugc co dic co
hi¢u gia 10%°TCID,/ml trudc khi v6 hoat bing
BEI. Virus sau khi v6 hoat dugc nhii hoa boi
chat bd tro nuéc trong diu trong nude 50%
(nude:dau:nude, v/v/v), (ISA 201). Mdi chung
PEDV duoc mién dich trén 5 tho b::ing cach tiém
duoi da nhu sau: Mii 1: tiém 1 ml/thd; sau 14
ngay mién dich 1an 2 véi liéu 1,5 ml/con; mién
dich miii 3 sau mii 2 véi liéu 2 ml/con. Thu
huyét thanh tho sau 21 ngay mién dich miii 3, vo
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hoat b thé trong huyét thanh 56°C/30 phut. Bao
quéan huyét thanh —20°C.

2.2.4. Xdc dinh khdng thé trung hoa

Phuong phép trung hoa virus duoc thiét 1ap
v6i su ké thira tir cac tai lidu da mo ta trude day
(Paudel va cs., 2014; Collin va cs., 2015; Bich
va cs., 2020). Phuong phap duoc tom tit nhu
sau: Huyét thanh pha lodng theo co sb 2, mdi
do pha loang duogc tron véi virus (hi¢u gia 100
TCID,/100ul) theo ty 18 1:1 (v/v). U hdn dich
huy¢t thanh/virus ¢ 37°C/5% CO, trong 1 gi¢ 30
phiit. Chuyén 100 pl hdon dich huyét thanh/virus
vao t& bao Vero 1 16p. Sau thoi gian hip phu
1 gio 30 phut, thém 100 ul DMEM duy tri c6
TPB (0,3%), YE (0,02%) va trypsin (5 pg/ml).
Poc két qua trung hoa bang cach ¢ dinh tham
té bao bang dung dich PBS chira 10% formalin
va 1% NP40, sau khi rira dia thém khang thé dac
hi¢u PEDV (anti-PEDV monoclonal antibody -
Median Diagnostics Inc.). Rira dia phan ung,
thém khang thé cong hop (HRP-conjugated
goat anti-mouse IgG (US Biological), budc cudi
thém 100l co chit AEC. Té bao nhiém virus
dac hi¢u duoc quan sat qua kinh hién vi soi
nguoc. Poc két qua trung hoa theo mé ta trude
day (Paudel va cs., 2014), giéng phan (mg duoc
coi 1a dwong tinh khi quan sat s6 cum té bao
nhiém virus giam it nhat 90% so v&i s6 cum té
bao nhidm virus cta giéng ddi ching am. Pong
thoi chudn do nguoc liéu virus trung hoa, lidu
trung hoa dat 30-300 TCID, /100l thi phan ﬁng
trung hoa c6 gia tri xem xét. Hi€u gia khang the
trung hoa 14 s§ nghich dao cta d6 pha lodng cao
nhat ma & do pha loang d6 huyét thanh duong
tinh (Collin va cs., 2015; Chen va cs., 2016).

2.2.5. Xem xét tinh mién dich dong chiing va
di chung
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M&i nhém huyét thanh tho khang mdi chiing
virus duoc tién hanh xac dinh hiéu gia khang

thé trung hoa voi virus dong ching va vadi virus
di chung, két qua tinh ti s0 (ratio) nhu sau:

Hiéu gia khang thé trung hoa ctia huyét thanh khang PEDV di chiing

rl=

Hiéu gia khang thé trung hoa ctia huyét thanh khang PEDV ddng chung

Gia tri r1 cang tién t&i 1 thi kha ning tuong
dong cang 16n. So sanh cac gia tri r1 ciia moi
ching virus, tir d6 biét kha ning mién dich dong
ching va khing chéo ching ctia mdi chung
PEDV nghién ctru.

Cac thi nghiém duoc thuc hién tai phong thi
nghiém tryc thudc Trung tdm nghién ctru sinh
pham, Cong ty TNHH Dugc HANVET.

Xac dinh genogroup 2

III. KET QUA VA THAO LUAN
3.1. Mt s6 dic diém ciia cic ching PEDV
thuc dia
3.1.1. Xdc dinh genogroup ciia PEDV

Cac chung PEDV duoc phan biét sy khac
nhau vé genogroup bang phan Ung multiplex
RT-PCR, st dung cédp mdi dic hiéu genogroup
(Zhao va cs., 2014) cho két qua nhu sau:

Xac dinh genogroup 1

Ching PEDV: 0116 0117 0317 0118 VX
Két qua: —>  + + + o+ -

1000bp —>
817bp —>
669bp >
500bp  —>
100 bp —

0116 0117 0317 0118 VX
. - -+

817 bp
685 bp

Hinh 1. Dién di sén phdm RT-PCR xdc dinh genogroup cdc chiing PEDV
MC: thang chuan DNA 100bp (hing Cleaverscientific). San pham dién di xudt hién 2 vach 817bp
va 669bp thi dwong tinh genogroup 2 (ky hiéu +); xudt hién 2 vach 817bp va 685 bp thi dwong tinh
genogroup 1; xuat hién 1 vach 817bp thi am tinh genogroup 1/am tinh genogroups 2.

Két qua phan tng multiplex RT-PCR (hinh
1) cho théy, 4 mau virus phan lap tu thuc dia
déu c6 2 vach 817bp va 669bp thude G2. Miu
PEDV- SM98 tir vacxin dugc giam dinh thude
G1-c6 2 vach 817bp va 685bp. Két qua nay phu
hop két qua nghién ciru gan day cua Than va cs.

(2020), Nguyén Vin Giap va cs. (2020) vé sinh
hoc phan tr cia PEDV, phat hién bénh phém
PEDV tir nim 2015 dén ndm 2020 & Viét Nam
¢6 2 nhom di truyén ciia PEDV & mién Béc va
Béc Trung bo 1a nhém G1 va G2, trong d6 nhdém
méi nd6i G2 chiém wu thé.
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Viéc xac dinh genogroup PEDV c6 y nghia
trong du doan kha nang béo h¢ cia vacxin ¢ thuc
dia. Cac dong vacxin nhuoc ddc nhu CV777,
DR13 va SM98 déu thudc nhom G1 (Yang va cs.,
2018). Nhu vay, viéc xac dinh cac ching PEDV
phan 1ap trong nghién ctru nay thugoc nhom G2
la tién d& quan trong cho viéc nghién ctru sdu
hon dé lua chon chung PEDV dung dé san xuét

vacxin tai Viét Nam.

3.1.2. Pic diém gay nhiém ciia PEDV thuc dia
trén té bao Vero

Virus PED thuc dja doi P4 dugc nhiém trén
té bao Vero, nhudém héa mién dich trén té bao
mot 16p théy 10 su khac biét so voi chiing nhugce
déc SM98.

Noe
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: * ol e -
- O 9, : i : &
Déi chirg (-) . Doi chimg (+): PEDV nhuge dée - CPE cua PEDV 0116
& . .
%3 p
b Yol ‘} _!- A £
& T
< _
e 1 Liy
i G < - P o ¢ e f
o b ot .‘;. 4
.+ CPE ciia PEDV 0117 CPE cua PEDV 0317 CPE ctia PEDV 0118

Hinh 2. Ddc diém g4y nhiém cua cédc ching PEDV trong té bao Vero

Bénh tich té bao (CPE) dwgc biéu hién qua phdn iing nhuém héa mién dich, doi chimg dwong (+) la
PEDV nhuoc doc SM98 tir vacxin nhap khau. Mau ndau do la hinh anh virus ddac hiéu trong nguyén

sinh chat cua té bao.

Hinh anh trén cho thiy dic diém gay nhiém
cua PEDV dugc quan sat rd rang bdi hinh anh
virus khu trt trong nguyén sinh chét ciia té bao
Vero (bit mau d6 ciia co chit AEC). Pang luu
vy, PEDV phan lap thuc dia nhan trén céc té bao
don 1é chiém da sd, t& bao da nhan tao thanh
cac thé hop bao chiém sb it, khong co su khac
biét gilta 4 ching PEDV phan lap thuc dia. Tuy
nhién, c6 su khac biét khi so sanh giira ching
SM98 thudc nhém G1 véi cac chung PEDV
thyc dia, ching vacxin SM98 xuét hién thé hop
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bao 16n chiém da s6, chung phat trién tao thanh
hop bao c6 hang tram nhan. Cac mo ta trudc day
cua nhom tac gia Hofmann va Wyler (1988) da
cho biét, té bao don 1é nhi®m virus hodc cum té
bao da nhan (10 nhan) chiém da s6 & cac doi dau
phan lap virus, sau khi cdy chuyén thich nghi
trén té bao Vero, thé hop bao chira hang trim
nhan chiém wu thé. Bén chung PEDV di dugc
thich nghi trén té bao Vero va hiéu gid virus ¢ P4
va P6 dat dugc nhu trinh bay ¢ bang 3.
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Bang 3. Hiéu gia bén chiing PEDV phan lap thwc dia

Higu gia virus (TCID,,)

T Ky hiéu chung Nam thu mau Pja diém
P& virus P4 Do virus P6
1 PEDV 0116 2016 Hai Dwong 1043 1087
2 PEDV 0117 2017 Hwng Yén 1045 1059
3 PEDV 0317 2017 Ha Nam 1045 1057
4 PEDV 0118 2018 Hwng Yén 1047 1081

Két qua trén cho thay, hiéu gia virus ¢ doi
P4 va P6 clia ca bén chung PEDV déu ting sau
khi lién tuc tiép doi. Hiéu gia virus cao nhat dat
dugc 10%' TCID, /ml v6i ching PEDV 0118
P6. Tham khao mot sd bao cdo trude day, nhom
tac gia Nguyén Thi Hoa va cs. (2018) phan lap
PEDV sau 4 doi cdy chuyén mot sé chung da
dat duoc hiéu gia 10™ TCID, /ml. Nhém tac
gia Kusanagi va cs. (1992) cho biét két qua chi
dat duogc 10>*TCID, /ml sau cdy mi mot s doi,
tuy nhién con tuy thudc mdi ching virus va sd

lan cay chuyén thich nghi véi té bao.

3.2. Tinh sinh mién dich va kha ning khang
chéo giira cac ching PEDV

Kha ning mién dich cia mdi ching PEDV
duoc thuc hién béng cach t6i mién dich tung
virus don ching trén tho, huyét thanh mién
dich thu dugc dung danh gia ham lugng khang
thé trung hoa véi virus ddng chung va virus di
ching. Thuc hién phan tng gitra mdi cap doi
ctia huyét thanh va PEDV, két qua duoc trinh
bay & bang 4.

Bang 4. Hiéu gia khang thé trung hoa giira cac chung PEDV

Hiéu gia khang thé trung hoa cta huyét thanh khang PEDV

Chung virus PEDV 0116 PEDV 0117 PEDV 0317 PEDV 0118 ';SEN?Q'S";::;';
PEDV 0116 512 128 32 256 128
PEDV 0117 128 128 32 256 32
PEDV 0317 256 128 64 256 32
PEDV 0118 128 64 32 256 32
PEDV vacxin 64 64 32 128 256

(SM98 dong)

S6 in ddm va gach chan la két qua hiéu gid khang thé trung hoa dong chiing. Hiéu gid khang thé trung hoa
la so nghich dao cia do pha loang cao nhat ma ¢ o do pha lodang do khang thé trung hoa dwong tinh.

Két qua bang 4 cho thdy, cac ching
PEDV déu sinh khang thé trung hoa sau
khi mién dich trén tho. Uu diém cua phan
trng trung hoa 1a mdi chung virus quan tim
nghién ctru déu duoc tham gia trong phan
rng huyét thanh hoc. Két qua trén cho thay
hiéu gia khang thé trung hoa cua huyét thanh
khang chung PEDVO0118 vdi cac chung
PEDV thyc dia cho hi¢u gia d(‘”)ng déu va

tinh khang chéo troi. Tir hiéu gia khang thé
trung hoa trong bang 4 thi gia tri r1 dugc
xac dinh & bang 5.

Két qua cho thdy, trong 4 chung virus thyc
dia thi chung PEDVO0118 mién dich tuwong
dong 100% voi cac ching thuc dia (r1 = 1).
Bén canh do6 thdy rang, ching PEDV vacxin
dong (SM98) cho gié tri rl1 véi cac chung thuc
dia chi tir 0,12 dén 0,5.
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Bang 5. Gia tri r1 ctia méi khang huyét thanh khang chiung PEDV

Giatrirt

Chuing vi i

g virus PEDV0116 PEDV0117 PEDV0317 PEDV0118 PEDV vacxin

(SM98 dong)

PEDV0116 1 1 0,50 1 0,50
PEDV 0117 0,25 1 0,50 1 0,12
PEDV0317 0,50 1 1 1 0,12
PEDV0118 0,25 0,50 0,50 1 0,12
PEDV vacxin
(SM98 dong) 0,12 0,50 0,50 0,50 1

Ghi chii: Gid tri vl la két qua ciia ty s6 hiéu gid khdang thé trung hoa di ching/dong chiing

Céac tac gia Collin va cs. (2017), Lee va cs.
(2018) cho ring, hiéu qua bao ho ciia vacxin lién
quan 16n dén vai tro cua khang thé trung hoa dic
hiéu. P& cap t6i kha nang trung hoa chéo giira
gitta cac chung PEDV, cac nghién cuu trudce da
chi ra rang, vacxin sbng nhugc doc bit ngudn
tor PEDV thudc nhém G1 khong bao hd sau thu
thach véi PEDV dong G2b, trong khi vacxin
thuong mai vo hoat tr PEDV thudc G2b da bao
v€ dugc hoan toan (Lee va cs., 2018).

Nghién ctru nay da xac dinh duoc khd nang
nhan nhiém cta virus thuc dia trén té bao Vero tir
do thyc hién duoc phan ng trung hoa. Cac chung
PEDV thuc dia déu c6 kha niang mién dich, sinh
khang thé trung hoa. Nghién ciru di cho thay trong
s6 4 ching PEDV phan 14p tai mién Bic Viét Nam
tir nim 2016 dén nam 2018 thi ching PEDV0118
c6 gia tri trung hoa chéo cao nhat. Tinh mién dich
va mién dich chéo clia ching gibng PEDVO0118 1a
mdt dic tinh quan trong dé tuyén chon gidng, giup
cho viéc nghién ctru san xudt vacxin tai Viét Nam.

IV. KET LUAN
Nghién ctru cho thdy 4 ching PEDV phén
1ap tai mién Bac déu thudc genogroup 2.

Tinh nhan nhiém ctia bén ching PEDV phén
lap thuc dia trén té bao Vero dic trung baoi cac
té bao nhidm virus ding don 1é chiém nhiéu hon
cac thé hop bao 16n.

Ca 4 ching PEDV thyc dja déu sinh khang thé
trung hoa véi dong ching & mirc do khac nhau.
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Tir khéng thé trung hoa chéo giita cac ching
PEDV, chon dugc ching PEDV 0118 cé tinh
khang chéo tot nhét (r1 = 1) khi so vdi 3 chiing
phan 1ap thyc dia con lai.
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