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Abstract: The aim of this study was to investigate the replication characteristics and pathogenicity of a
cell-adapted strain derived from a prevalent PEDV isolate. The viral strain isolated from a large-scale
pig farm was serially passaged in Vero cells to different generations. The biological characteristics of
the virus were evaluated in vitro, and the 25th (F25) and 141st (F141) passages were inoculated into
3-day-old piglets to compare their pathogenic differences. The results showed that typical syncytial
cytopathic effects (CPE) caused by PEDV were observed in Vero cells at the 4th blind passage of the
clinical inoculum. By the 25th passage, both the CPE morphology and viral titers had stabilized.
Upon reaching the 141st passage, the viral titer increased significantly and induced a more rapid
cytopathic effect. Indirect immunofluorescence assay (IFA) specifically detected the expression of the
PEDV N protein, and genomic sequence analysis identified the strain as genotype G2b. Pig challenge
experiments demonstrated that, compared with the low-passage parental strain (YJH/2017/F25) ,
the YJH/2017/F141-inoculated group showed no significant clinical symptoms or histopathological
lesions, along with a significant reduction in viral shedding via anal swabs. All assessed parameters
showed no significant difference from those of the DMEM control group, indicating reduced
pathogenicity and favorable safety profile of the strain. These findings indicate that after serial in vitro
passaging, the prevalent PEDV strain acquired enhanced cell adaptability while exhibiting decreased
pathogenicity in neonates. This study provides a promising candidate strain for the development of an
attenuated PEDV vaccine, and its complete genomic sequence and biological characteristics establish
a foundation for further research on recombinant viruses.

Keywords: porcine epidemic diarrhea virus; G2b genotype; cell-adapted strain; biological
characteristics
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PR PRI DL LR . PEDV 438 G1 A1 G2 1 i
FEPR I G2 B FE Bk 5 G2a . G2b il G2¢ —
AR, 2010 4F J5 A G2 W2 A2 B AT AT 0 E
RIS G2 RN GRS B E ST
GlIEN M E R . AN, G2b Rk 7E T 350 4 X el 5
AL AT

P R B 7 PEDV B F 84 g > —' 0 H

HiT, 7008 5% 3 A7 P B 5 (porcine epidemic diarrhea,
PED) 19 % ¥ A 238 B 22, 40 45 U6 8 v 0803 15 0%
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41,4 RT-PCR £ Ml TGEV (transmissible gastro
enteritis virus, TGEV) . PDCoV (porcine deltacoronavirus ,
PDCoV) . PoRV (porcine rotavirus, PoRV)
SADS-CoV (swine acute syndrome
coronavirus) ¥ 4 HPE , PEDV N FHYE . & F 7 4%
2 (100 U-mL ',100 pg-mL ") FEREF (5 mg- LAY
HEFFR 2% PEDV BIPEREAS ,4°C 12 000 remin ' £
D HCEVEW 0. 22 pm UEAR S UE S , & T —80 C#%
FH 5 A S A B 40 i (Vero-E6) 41 M W {1 1 41 g
JE (45 : CBP60972) .
1.2 FERFRFEHS

2XPhanta Flash Master Mix (Dye Plus) .
ReverTra Ace-a-@® K b Bt S i s il 50 &5, W A AR

diarrhea
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Table 1 Primer information

25 ( i) A= W A BR 2 W HiScript TIT All-in-
one RT SuperMix Perfect for qPCR., 2XTaq Pro
Universal SYBR qPCR Master Mix, I F rd 50 7 ME
B MR R AT BR 23 B s PEDV-N 8 1 5 58 B 4L
T, e s A POt bR ic o, W A S R
(b9 ) 52 5 AT BR S w) s 510065 0 B D e IR 55 249 e i
VLA BREAE D RHAT BR2S w2t
1.3 XY

63k 1 H W A HZ 9 7L A A AT A 1 19 Wi VLA 5
Y, R AR AR BT R R BCE T RNA, &
5k Ja it RT-qPCR K PEDV .\ TGEV .PDCoV
M PoRV "R 45 B R B 2 P 51 E B
1o MM AR B FCIR SR L RE AT EI IO

5192 51475 (53" KB /bp
Primer name Primer sequences Length
PEDV-F GGGTTCCCTAAGGGTTGGAGGGTTC 124
PEDV-R CCACTTGAAGGTGTTACGGACGTTTCTT

TGEV-F GGGTTCCCTAAGGGTTGGAGGGTTC 138
TGEV-R CACGTGGTCGTTCCAATTCCCGTGGTCG

PDCoV-F GGGTTCCCTAAGGGTTGGAGG 117
PDCoV-R CTGGCTGCGTTACACCAGACAAA

PoRV-F GGGTTCCCTAAGGGTTGGAGGGTTCC 131
PoRV-R TAATAATTACTATCGGCGCTGC

1.4 RESE L5 RmEHENE

AL BT 0 R S 1 5 B A R R IR i 2% v
5 mg L' DMEM 53235 ) 3¢ I8 1: 132/ 210
A B 80%~90% 11 6 L AR Vero 4l il h, 37 °C .52
CO,TE LK F2 48 Th W 2 h, 38 F 35 5 A& A Tl
F A FE R, BCE AE 37 CCANL I R A 5 9% .48 h )R
T —80 “C¥rfil = W Ja Wit b3 |, ¥ M L 20 R 4k 25 2
&6 AL, % S AL AR A A A A A
K 5 Hh IO 95 1 R AT R A0 I BE A AL, Sl Ak S R B
fir 4 N PEDV YJH/2017 (“YJH Q3 %tk 70 B 4t
“2017" F& FERRREA R AR W ARy ), Ak S AT AR AR S
I o EE T0RTF R, B 10T 1 48 Wi BE 2l Ak,
PRI BEY 15 TR S e A B A% E 25 R0
A 141 A8 09 9K B 4 B A & SN YIH/2017/F 25,
YIH/2017/F 141, 3F —80 CLR-AF .

B Vero 4 &l 2= 96 FLAN W 5 32 M, T 37 °C
5% CO,fH IR IR A0 15 9% 12~16 h, 7 40 0 0 4 2 3k
#8026 ~90% Ja A K g LI ,PBSIEVE LIk, &1k
i (5 mg-L ") BYAEFF G UE LI Bl J5 B 28 05 6 4
fLJ5 # PEDV YJH25 5 PEDV YJH141 4% 18 10 '~
10~ B LU A9 5 B8, 1 5 88 I 1) 8 2 W 2 b 22 96 £L.
B Vero 4l i Hf , & I 55 2 19 TCIDs,, 715 95 8
W
1.6 =EEFANFF

It PEDV YJH/2017/F25 K YIH/2017/F141
B 7 T, T Trizol I5 32 IURE & B RNA . #2218 ) 7%
sie 33 7 10 B A 6P B IR AT R S B cDNA #E 47
PCREM , 519115 B W3 2, Bl 5 K 9188 A BE e e &
o AR AR Bk BB T SR 6 T VA R A R
BATBRA FT



958 R

®2 2ERANFSIWER

Table 2 Primer information for whole genome sequencing

GIR R 519741 (5—>3") KB /bp
Primer name Primer sequences Length
PEDV Complete-01-F GATTTTCTATCTACGGATAGTTAG 2043
PEDV Complete-01-R GCAACACTAGCGGCCACAGGCA

PEDV Complete-1951-F CACCACTGGTCGTACAGTTG 2347
PEDV Complete-1951-R AATGGCCTTTGCTATGCC

PEDV Complete-4061-F TGATGGTGATGCTAATTATG 3 286
PEDV Complete-4061-R GTCGTCATCAGATAAAGT

PEDV Complete-6934-F AATCCTTCTACGTACATGC 3541
PEDV Complete-6934-R AAATGCTCTGCCAAATAGT

PEDV Complete-10245-F TCTGACTTTCTTTTGGTC 2966
PEDV Complete-10245-R TCCTGATTATCTAATGTGAC

PEDV Complete-12959-F GTGTTACGCTTTACGTAAC 3368
PEDV Complete-12959-R AATCGACCGCTGCATGAG

PEDV Complete-16116-F TATTCCACTATACATAAGTTG 2279
PEDV Complete-16116-R CCATTACAACCCTCCAAG

PEDV Complete-17938-F ATGAGCATTGTAATGTACAT 2697
PEDV Complete-17938-R TTACGTTGACCAAATGAT

PEDYV S1-20480-F AGCAAGTTCAATTGTAAGCAT 2151
PEDV S1-20480-R CAACACAGAAAGAACTAAAC

PEDV S2-22039-F CTCAAGTGTTCTCAGGT 2951
PEDV 52-22039-R GCGCCTCAAAGAAGAC

PEDV ORF3-24687-F ACGGGTTGTTGTGGATGC 1910
PEDV ORF3-24687-R CAATTGGAAGGTTGTTCA

PEDV Complete-26132-F TAGTGGTACATTGCTTGTAG 1909

PEDV Complete-26132-R

TATCCATATCAACACCGTC

1.7 RESTEKBENTE

B Vero 4 M i 2= 12 FL 40 B 55 F2 00, T 37 “CH5
FEAE TSR 12~16 h, 40 A B2 I8 5 80 %6 ~90 %%
JaF AR g LW PBS MR LIk, S BEEE(5 mg- L")
2 5 WO VR LIR . B S LA 0. 0O1IMOT % fL 1) 2% e
W B R R 12 FL AR Vero 4, IF T YL IR
12.18.24 .36 .48 F1 60 h Wt B £L 9 By K5 7% 13, B4
A 0] o5 3% B 3N A AL, KR B 19 T CID, . 2 il 95
BERAERK
1.8 ZHikie

¥ Vero 4 i H T 6 FLAR , B T 37 CREFRA0 5 5+
12~16 h, B % 40 M C 4 BE 38 ) 806 ~90% . ¥4 Fr
N 975 5 W 98 B A RE T KA 1.5 mL EP 45 PR
L10f5 W BRI RE , B A A FE . T L64L
Marb 55 5% L3, PBS W Uk 2 U, B 7 B 1 95 5 T 7

5 THZ Vero 4, W B 2 h J5 , in A B il 24 4k B oy
5pg-mL'# 2XDMEM 5 2% iR 45 & B IR MR &
R gk o 4 CHE 10 min J5 A B 55 40 48 B 1 5
48 ho JMA 4% Y 2 5 W % IR 18 A2 2 h, Bl J5 £ ]
ghE Y LIRS
1.9 EHRHEKE

VeI 9 3k A W2 FLAY 3 H S Al B A1 5, B ML Y
43 %) PEDV YJH25 B # 4l .PEDV YJH141 Z # 41
A DMEM XJ BRE, & 20 A7 4% b 7 B 25 1) 5 ] MR
AR FLRY (TERE) , 86 h— Ik . T (P2 1d
(4 3 o7 P ) 5% DL % f 0 . B R AT (B
3 H ) Ak IR 2 X 10° TCID:, f %% 75 W, XF 1]
2R SRR DMEM K598 3% . W #5412 h W
GEATHE 0 ZE A8 1% 100 SORS PR S, 1 4% B LUR 9 230 5
HESEATHT o0, FE RS B H 407 3R “ 17, 18 Sk
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FeOKFERGZE 2" KFEIRTE 37 KRS : R 4F
“O” L, IEREL”, DLER 2",
1.10 HERKRSHEKRD

YR Ja B 12 hoR 5 — WAL 7 IR AT
AZE 1 mL i PBSH, SR 7 IEA] 4 CE O I

®3 HBIWEEPCRIIMER

Table 3 Primer information for absolute quantitative qPCR

VW, T —80 CHRAF 5 HL 300 pl - ¥ W #2 MU B
RNA, HU1 pg RNA # 47 [ 5% sk 343 ¢cDNA., R H
ot Xof 9 ' a2 i PCR R U RE o A 9 2 48 DL 8. 51
Yifs B3 3.

514 4 B 5195751 (5—>3") K /bp
Primer name Primer sequences Length
PEDV-N-F ACTAATAAAGGAAATAAGGACCAG 207
PEDV-N-R GTTAGTGGGTTCAGTCTTTGC

1.11 ALRREZMEREANLHAR

BUEES 7 R R IE T AR RE AT IR B8, F 4G
71 B T R A IR, SR AR TR AT A 1 2 i K TR
W8, 4% 2 5 F S [ 22 36 h, & L 4% A 15 1)
Jr L Bl S AT HE Je 68 K 5 92 28 A A i, 7606 2% W 1
BT WER

2 &F B
2.1 RENBRETE

¥ PEDV BHYE G R HE R Vero 4, B2 255 4
FRBS I 4R 30 A M A RE 5 A% | 28 RT-PCR U
4 PEDV [P (& 1), B 5 # HA% AR = 2540 & 141
I 43 BB Vero 40 JL , 15 R 8 4 19 48 B A 1L, J%
Yy 28 20 M B A | 2 A 2 R T A LR B o
(& 2), BLFf A e #E A By 3500, 05 5 X5 Vero 4 il
YRR e ) 1 G0 . A K RE Y 5B 2510 5 5B

Mock YIH/2017/F25

24 h

B2 YJH/2017/F25.YJH/2017/F141 B Vero 0B #) CPE & R

14183 A0 Vero 4l i, B 4L 18 h )5 47 IFA K&, ]
WMELE] PEDV B YL 40 i 52 FLAR 53 1 4 (0 58 06 (B
H R, UL B g5 R UL h 43 B PEDV.,

Marker

PEDV-N
bp

5000

2500

1 000

250

1 PEDVNERFERIIBER
Fig.1 Amplification results of the PEDV N gene fragment
YJH/2017/F141

>

Fig. 2 Cytopathic effects (CPE) in Vero cells infected with YJH/2017/F25 or YJH/2017/F141
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2.2 SERFRFEELEDERRELZE ST

Sk T R 53 R 0 B R R A B R ST X I
BeIF g% YIH/2017/F25,YJH/2017/F141 % ¥k
(3 R R B R AT 3G Ay (51 B LR 2) b
Je %o R 6 SR AT BEEE , YIH/2017/F141 4 E -
& & GenBank 30 ¥ J& , % 5% 5 5 OR596889. 1, 1R
P I 7 48 R e X YJH/2017/F25, YJH/2017/F141
() 2 3R 7 4 22 5%, 45 R o YIH25 5 YIH141 3%
FEAE 17 Rh S SETR A 5 1 22 55, 4 Wil TR 45 & A

R4 YJH/2017/F25 5 YJH/2017/F141 S B = B4 =

Nsp3, 454 11 S E M PL LA B 8 111 ORF3., Hh
A 13 A FEETRA LR THMERTSEN
(K4 Bl e RALIRIE 0 Hr , X iZ s bk S 2
HARMRFIN T RE L TM I 2R B
BEARE T B E M G2b W (K 3) . S AL
PE X B 2R %5 bR -5 N AT Ak GD-B AR fi
5,0 98. 6%, 54 MR CVT77 By AR LR FAI L X
H}92.78%

Table 4 Amino acid difference sites between YJH/2017/F25 and YJH/2017/F141

] Tl LR K 7 = H g 23 AR E >
i EoREs i araapostion) Attt
ORF1la Nsp3(1621) 1563 T—K
ORF2 S(1386) S1(792) 27 S—>L
55,56 I,G—tk
57 E—>K
258 N—H
286 A—>T
383 T—1
389 A—>G
S2(594) 801 N—>T
887 S—>R
961 M—1
1020 A—>T
1250 R—>K
1378 E—>TAA(STOP)
ORF3 ORF3(224) 146 -V
ORF4 E(76) 42 H—>Y
M(226) 208 A—>V

2.3 YJHR017TE# ST ERKHMLE

FAR G B BEMRAE Vero 41 b 9 2 KA1, 43
W ¥ YIH/2017/F25, YIH/2017/F141 ) %% #% A
0.01 MOTJ& YL Vero 41 Jifd , 2 il B (10 2 25 A= K il
£k, SRR, YIH/2017/F 141 7F 24 h G 25 %
IR BN IR, 7E 12~24 h i 2 0 352 ], B2 B A
B, e I AT Gk 107 TCIDs»mL ', 1 YJH/
2017/F25 W F 36 hZc 47 25 1 J8 38 B WA, 45 5 1%
J&E S 10%* TCIDy-mL ™, 9 B & il 3 % 5 & L F
YIH/2017/F141(& 4) . L b 25 5 08 B 2% 35 vk 78 %
SEAL AR R B SR T HAE Vero 40 Y i
N
2.4 YJH/2017 S¥EHIX G

g AL 43 B B AR AT Vero 41 59 L BE 1, 4 )

LI AR R MOT 8 YJH/2017/F25 F YIH/2017/F141
BE VR B A L, 28 25 O 55 G 48 S SR M BE T A i
¥ 45 R WK, YIH/2017/F141 #9 W 5E 1 & K F
YJH/2017/F25 ( | 5) , i B YIH/2017/F141 £
Vero 2 g b 9385 W 3 F YIH/2017/F25, DL b4
SR U8 W A 1% 7 bR % 2L AL ARG TE Vero 4 F 7= A %
75 ) RE T 1Y 5
2.5 YJH/2017/F141 4% 15X 18

g P A YIH/2017/F141 X5 A7 %% 09 80% 11, %
2X 10°TCID,, 7 & A YJH/2017/F141,YJH/2017/
F25 %% 8 W 1 IR F0 3 H #4745 , I % B DMEM X}
MR, 25K BRTEW R G, YIH/2017/F141 W 33 41
£F 4 26 IR 2S5 0KE MO S 39 18 %, R 3T ]
AR, 5 DMEM X} B4 — 3, 76 AT 4T o o A6 ) 2] B
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Group

. Gla
Glb
G2a
G2b

I

= ZLOZ'ZE)GQ'HO

#0208 "7

B3 PEDVSERERZLZFN
Fig. 3 Phylogenetic tree of the PEDV S gene

8 p—

Ly e - B YJH12017/F25
E2of s B3 YIH2017/F141
< = Kk ok #5k
a<
Sg 4F sk
H o
o8
e

2
1=

12 18 24 36 48 60
/h

Loy
ok P<0. 001, BHs ] 47 1 0 3% 2% 5
w0k P<70.001, extremely significant difference

4 YJH/2017/F141.YJH/2017/F25 & 5 £ K Hh &
Fig. 4 Multi-Step Growth Curves of YJH/2017/F141 and YJH/2017/F25

S HETE 5 0 YIH/2017/F 25 Y 7% 4141 5% PR V5 M A —3, YIH/2017/F 25 X 5 447 4% W 41 21 70 ifn A%
K # 2= BE, A6 IT A 7 b Rl DUKS W 2 W) B HE A wWi(EI6B) . DL g5 )RR B YIH/2017/F 141 # Bk XF
(B 6A) o XHAF R EAT IR, IR 45 5 o YIH/ BB A 8o tE . RETFHE M E A 2017
2017/F141 R dUAT M /NI A IE 5, ST BRAl . A8 ke o 25 3 oR YIH/2017/F141 W EE 4
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E 5 YJH/2017/F141.YJH/2017/F25 BBt 4 7

Fig. 5 Plaque Morphology of YJH/2017/F141 and YJH/2017/F25

FERE AR UL ™ 0 I LB B L /D % B 4 0 B AR o8
#% 5 DMEM X} B4 — 5, YIH/2017/F25 M # 41
FERE T W/ BB 25 4 i v (8 TA) o e 2k s
o 55 B B on , YIH/2017/F 141 B A7 5 R A1E /M

A B
Y -= Mock
= e, 64 ~+ PEDV YJH25
g S E - PEDV YJH141
X3 3 A /r’li‘
on 4 8 - / i
=< o A
I Z% i
ﬁ'c—v % v s e
Ha‘ﬁg H 2+ f.‘*i—-;‘;/—f&‘;_!
S5
Y
jé! A E 0 T 1 Ll 1 T 1 T 1
= 0 1 2 3 4 5 6 7 8

Lys/d

A. RT-qPCR I AT #8505 5 4 it 5 B 475 I 38 F A 45 2R

b Kz 4 i R G I 2 PEDV-N$1 R , 5 DMEM X} 18
H—5, YIH/2017/F25 W8 HAT £ /Na 90 E -
AL A B K i PEDV St (B 7B) , Ui W] YIH/2017/
F 141 X3 Az A7 58 FEAS B A B0 1% o

YJH/2017/F141

A. Viral load detection in anal swabs by RT-qPCR; B. Results from intestinal postmortem examination in piglets

Ele ARKTFHEEXRMNRBEINRENL

Fig. 6 Viral shedding in anal swabs and Intestinal autopsy lesions

RIS i S

AR K, PED 7E 42 BR 3258 9 9 AT % AL #E G
Bl R R MBE T R B LT W R AT L 7 B T
R PEDV 1Y A S R H AL HE B
I ANEE Sy B R G R, B R B, PEDV 3
PRI v A A g A HL IR S R PR A O BT I AV a8
A8 S S 80T A ) BE AR D) AL 2R SR
AL PEDV BB FETE ERERZNIE T
TR BT WATEER M kiR R
S & H 2010 4 G2b 7 AU 7 bk B0 LA, 3% B 7
PEDV [ Ji A7 bk v iz i o 9 3 S i, 5 B0 G
SR AU AH EL , 2 B O O 0 1 B e R #E ) 25 5
{75 0 85 MR T R O PE B IR AP 8 R 22 B T e

PE B AT O B AT B AR AT MRS )
FBU B S W R A RS IO T L8

B DR TR AR HL v U R O 2 I DR 1
Z ,E B I SO 1 BEAREAS R B 3L i ae
B PE SO TR A, B I T AR ML R, AR 45 = 5
JE X G AR B R R R OR M . HT, E
W B ¥ PEDV Wi AT PR (9 55 75 16 22 0 3 2008 0 6
AT BE AR AR AP 7 22 A5 A 3055 J5 |, 0 1 Ho 72 250 5 40 g
T I R A B AR AT A R B R T
TF R B 858 B PEDV (41 R 43 55 A0 4% B Pk %
PENS S LA I Vero 20 A 91, 34 /i A 43 55 RO 2
40% , 0 H OB Ty 43 25 0 B bk Gl R R R KT
PEDV 14153 8 R AR T 2 ™ 5 i 24005 B 0 i &
JE A D R . AR IR S DA T VL R Ak 5% 4 4
LB R, 2 B R o AE Vero 41 _E a3 43 5 5
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A. Hematoxylin and eosin (HE) staining of intestinal tissue; B. Immunohistochemical analysis of intestinal tissue
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Fig.7 HE staining and immunohistochemical analysis of intestinal tissue

T G2b WAL, 2 3 AT R 3 S 4 b IXCOR UL 0 AT 7
Wz —.

Lin 200 58 & B, 1 A 8 B2 4% A0 0] DLtk 35 34
TS BE 1 40 TS N L B R B, Peng SV TE 3C
i R A E S . TSR YIH/2017 &
T3 A A Sy 59 7 9 i A B AR Vero 40 | % 2
A Z A 14148, 15 5] YIH/2017/F 141 5% 8 . 7E X
YIH/2017/F 141 B 4= W) 2 e Ve (g WF 98 oh | e AR
HE S AL AR 3 B b, X Vero 4 S 1 38 107 Mk 19 58 | 9
BEIH B TE L 3X 5 Lin 4 Peng %Y BF 5% 45 R
— ., BRI R R 3 H A7 R
YJH/2017/F 141 75 ¥k Jo A SE R B, 36 BH 1k 4 i
SEAEAR G B = AR K T AR XA B A R X S
Wu 55 & 3L P120 4% Wk 19 5 Bk A X T P64, P10
FREERE T DL 3 08 A7 4 1 I AR IR | 2 20 P
5 F 1 i PEDV Hit J5 53 A5 1 W 55 45 5 — B

4 & it

A 55 W8 T 43 8 OF 4l Ak 1 — Bk PEDV #
(YJH/2017) , % S 3 ¥ 5 50 Hr . % 8 Bk 8@ T G2b
A, FE Vero 4l [ 19 3 22 LA ARAS T B E 1

20 M 3 N M G 7 B S R R L A I AR 50N
%O Wi B L B W s I [ S U R i ]
YIH/2017/F141 % 3 H #4758 09 B0 77 W 1 96k 55
A5 L 2 A s PRE DR AN 2H 2 B 005, L9 2
O B EREAL, R R A R . R
45 3 PEDV %2 i i W 25 2 7 B mh , OF b )5 2k
PEDV G2b W4T 5 Pk 55 75 58 1 SO I 92 1 i i & 42
P — BRI I 1 3 BE K

% % Uk (References) :

[1] WEIM Z,CHEN L, ZHANG R, et al. Overview of
the recent advances in porcine epidemic diarrhea
vaccines[ J]. Vet J,2024,304:106097.

[2] SUM,LIC,QIS,etal. A molecular epidemiological
investigation of PEDV in China: Characterization of
co-infection and genetic diversity of S1-based genes
[J]. Transbound Emerg Dis,2020,67(3):1129-1140.

[ 3] PIZZURRO F, CITO F, ZACCARIA G, et al
Outbreak of porcine epidemic diarrhoea virus (PEDV)
in Abruzzi region, central-Italy[J]. Vet Med Sci, 2018,
4(2):73-79.

[ 4] ZHANG H,ZOU C,PENG O, et al. Global dynamics



964 BoMom OE ¥ R 57 %
of porcine enteric coronavirus PEDV epidemiology, Evolution, antigenicity and pathogenicity of global
evolution, and transmission[J]. Mo/ Biol Evol, 2023, porcine epidemic diarrhea virus strains[J]. Virus Res,
40(3) :msad052. 2016,226:20-39.

[ 5] CHEN J, LIU X, SHI D, et al. Detection and [14] SUN J, LI Q, SHAO C, et al. Isolation and
molecular diversity of spike gene of porcine epidemic characterization of Chinese porcine epidemic diarrhea
diarrhea virus in Chinal J]. Viruses,2013,5(10):2601- virus with novel mutations and deletions in the S gene
2613. [J]. Vet Microbiol,2018,221:81-89.

(6] BCREON, 2800 SCH, 45 . 2017—2021 4F ] PG 5 [15] LOPEZ-FIGUEROA C, CANO E, NAVARRO N,
R RE 2 T M IR e S AR [T ] b B A et al. Clinical, pathological and virological outcomes of
2021,38(10):1-8. tissue-homogenate-derived and cell-adapted strains of
DUAN Q P,QIN Y B, HE W N, et al. Detection of porcine epidemic diarrhea virus (PEDV) in a neonatal
major pathogens leading to porcine viral diarrhea in pig model[ J]. Viruses,2023,16(1) :44.

Guangxi from 2017 to 2021[J]. China Animal Health [16] PARK J E, KANG K J, RYU J H, et al. Porcine
Inspection,2021,38(10) : 1-8. (in Chinese) epidemic diarrhea vaccine evaluation using a newly

[ 7] ¥k, £ FLBE B4 2017—2020 44240 # X isolated strain from Korea [J]. Vet Microbiol, 2018,
WEWAT VR VS A R oy AT R A [T ] RV E 221:19-26.

Mo BE L 2022(22) :91-96. (17] T /NG SRRV TR 4, &5 . 0 AT PR MV 0 7 2 5
QI H T, WANG L, YAN Z, et al. Molecular A AR BT R 00 S BERCRBEFE LT ] b [ By 4 R o
epidemiological survey of porcine epidemic diarrhea #%,2024,46(11):1159-1165.

virus in North China from 2017 to 2020 [J]. DING X Y,ZHANG H T, YIN L P, et al. Study on
Heilongjiang Animal Science and Veterinary Medicine , the immune efficiency of porcine epidemic diarrhea
2022(22):91-96. (in Chinese) virus attenuation strain by serial passage [J]. Chinese

[8] WENZ,LIJ,ZHANG Y, et al. Genetic epidemiology Journal of Preventive Veterinary Medicine, 2024, 46
of porcine epidemic diarrhoea virus circulating in China (11):1159-1165. (in Chinese)
in 2012-2017 based on spike gene [J]. Transbound [18] HOFMANN M, WYLER R. Propagation of the virus
Emerg Dis,2018,65(3) : 883-889. of porcine epidemic diarrhea in cell culture [J]. J Clin

[ 9] LEIDENBERGER S,SCHRODER C,ZANIL,et al. Microbiol,1988,26(11):2235-2239.

Virulence of current German PEDV strains in suckling [19] BAEK P S,CHOI H W, LEE S, et al. Efficacy of an
pigs and investigation of protective effects of maternally inactivated genotype 2b porcine epidemic diarrhea
derived antibodies[J]. Sci Rep,2017,7(1) :10825. virus vaccine in neonatal piglets [J]. Ver Immunol

[10] SUNR Q,CAI R J,CHEN Y Q, et al. Outbreak of Immunopathol,2016,174:45-49.
porcine epidemic diarrhea in suckling piglets, China [20] LIN C M, HOU Y, MARTHALER DG, et al.
[J]. Emerg Infect Dis,2012,18(1) : 161-163. Attenuation of an original US porcine epidemic

[11] SONG X,LI'Y,WANG C, et al. Efficacy evaluation diarrhea virus strain PC22A via serial cell culture
of a bivalent subunit vaccine against epidemic PEDV passage[J]. Ver Microbiol,2017,201:62-71.
heterologous strains with low cross-protection [J]. J [21] PENG O, WU Y, HU F, et al. Transcriptome
Virol,2024,98(10) :e0130924. profiling of Vero E6 cells during original parental or

[12] Z=Phg . 35 MA PEDV AT bR IY 2 B9 55 8 FXs 2 cell-attenuated porcine epidemic diarrhea virus infection
IR B PR L A A [ D). B - HE 3 K2, 2024, [J]. Viruses,2023,15(7) : 1426.

LI B J. Isolation and identification of PEDV epidemic [22] WU Y, LI W, ZHOU Q, et al. Characterization and

strains in Jilin Province and laboratory trial production
of cocktail yolk antibodies [D]. Yanji: Yanbian
University, 2024. (in Chinese)

LIN C M, SAIF L J, MARTHALER D, et al.

pathogenicity of Vero cell-attenuated porcine epidemic
diarrhea virus CT strain[J]. Virol J,2019,16(1):121.
(G HAKF)



