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Isolation, identification, and pathogenicity analysis of a porcine
deltacoronavirus strain CHN/GSYD/2023

YU Ruiming', ZHANG Liping®, ZHOU Peng’, ZHANG Zhongwang®, PAN Li’>, GUO Huichen?,
YUAN Ligang"’, LIU Xinsheng®"

1 College of Veterinary Medicine, Gansu Agricultural University, Lanzhou, Gansu, China
2 State Key Laboratory of Animal Disease Control and Prevention, Lanzhou Veterinary Research Institute, Chinese

Academy for Agricultural Sciences, Lanzhou, Gansu, China

Abstract: Porcine deltacoronavirus (PDCoV), a major porcine intestinal coronavirus, has caused
enormous economic losses to the pig industry. Up to now, there is no commercial vaccine available.
[Objective] To obtain the epidemic strain of PDCoV and study its biological characteristics and
pathogenicity, thereby providing biological materials for the development of an effective vaccine
against PDCoV as soon as possible. [Methods] LLC-PK1 cells were used to isolate the virus from
PDCoV-positive samples from a pig farm in Gansu Province. The virus was identified by
observation of cytopathic effect (CPE), indirect immunofluorescence assay (IFA), and whole
genome sequencing. [Results] After blind passage of the PDCoV-positive LLC-PK1 cells to P6, the
cells became larger and rounded, and then shrunk and shed into single or clustered dense particles,
typical features of CPE. The IFA results confirmed successful isolation of the PDCoV strain
CHN/GSYD/2023. The whole genome sequencing and phylogenetic analysis showed that
CHN/GSYD/2023 isolated in this study was more closely related to the strain from China and was
located on a different clade from the strain CHN/XJYN/2016 preserved in our laboratory. After
5-day-old piglets were infected with CHN/GSYD/2023, 100% (5/5) of piglets became diseased.
Autopsy and histopathology of piglets showed thinning small intestinal wall, a large amount of
effusion in the intestinal cavity, ileum intestinal villus necrosis and other pathological damage.
[Conclusion] A PDCoV strain CHN/GSYD/2023 was successfully isolated from PDCoV-positive
samples in a pig farm in Gansu. The strain can be stably proliferated and passaged in LLC-PK1
cells, and it is highly pathogenic to suckling piglets.

Keywords: porcine deltacoronavirus; isolation and identification; pathogenicity

568 IR 94 % (coronavirus, CoV) & — 2 H A 4
S I IE B RNA i #5, B Tl Z s H
(Nidovirales), 3 R #§ # F} (Coronaviridae) ',
WG HE R A5, dRFEEAT R o By
S A4 AN JE o B TE IR 3 e R 6 B (porcine
deltacoronavirus, PDCoV)J& T & "I TR &, TR
TR T REIE, HARZ 100 nm, A % KK b
MR, FER A R/N 254 kb, JEHAIE

TR /N SRR B2 PDCoV 3 R 41 Y 41 Al
HEZ 5 HAb VAR B AL, P fd & SRR
[X (untranslated region, UTR)#1 3’ UTR, 8 ~FFik
%) 12 HE (open reading frames, ORFs)73 Il 9 i 2 3§
H A ppla/pplb., £F 5 H(spike, S). iR H
(envelope, E). [ H (membrane, M), AT
M (nucleocapsid, N), FEZ54#E 1 6 (nonstructural
protein 6, NS6) Al 3F 45 #4 & H 7 (nonstructural
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protein 7, NS7)Y. PDCoV S & 4 & [A] 5 = F &
gy, DRI SEAR B TR s R R I, A7 S1
FI S22 ANEAE, i 3 4> ST R L, i
TORAIF A 18 AR A2 3 4> S2 WA
HBLZETS, e B 5 18 35 4 A Y Rl
FEO S I EA R R, EIE LA
PR T Ry T e o EE DRI R
KR E

PDCoV 275 | E AT S #5 VI 5 1) o 2855 I
Z 0 | 2012 4 UCRIE KD, PDCoV B
ERBKIEFE N 2R, mEAEZEAM
FEH M PDCoV T R e i FL AT 5
Hg R M AF Xt TS B K S5 i AORE (R
5 955 PR AR b 5 1% Je 4 1 4 % 6 BF (transmissible
gastroenteritis virus, TGEV) , 5 Wit 17 14 I8 15 9%
#F (porcine epidemic diarrhea virus, PEDV) . &2
YE I8 15 25 & 4iE i IR 9% 2 (swine acute diarrhea
syndrome coronavirus, SADS-CoV) J J& ¢ IR 9 7%
(porcine rotavirus, PoRV) r U & #i M #H Ll ; H
PDCoV Y PEDV i TGEV %545 [t i A5 iYL il 7
FUCH Ay P 4 I ARE DR R e i s
5%, PDCoV 7E S50 451 T Al x| ok
XGRSy, BHA BRI R
ifi, FCHFsEERM PDCoV AIEYLLEE, 5T
GO 3 2410 L 2 A oAb & A L I R A A v
Sy #5 %) PDCoV, JEKZHFIEIL - HrR BT, A
JERYL Z R T 2 AN R BE 1S AR Y S AL
4, XL AR AD NsplS Fl S & (i3 4
ELA A A ) 9 AR FR AE 5 G548 o0 Ar ik — 25 Fi]
S1 W IEAZARZE S B A S1 LAY | DN IER AR
A0 AT RE S e 2 1 BT Y SR B0 ME R 5 e R A2
RigE A1, ik, PDCoV 5 HAMbM it s 7
(14 e G e K HL I ) ol A BB 0 LA AN
5 BAR I 2% A e T AR JRUSS: o

PDCoV TE ik I P 58 48 fb o 72 i ANtk £k
AR S G O S Y ML R B T RR S o
I, A ESREEE H B ImA T RERR U A IB YT . AR
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FLEEXE AT PDCoV WAT TR, B T |
M 5E T HORAE o3 B B W AT B PR I 1884 728 S 1L
HE, BAEN PDCoV AT o il b wi ik 12
PR S

1AL

1.1 &R

FEMEAS R A H A KOs LR I R TS 58 Y
FEE B NEY), T-80 °CLL T IR vk Aa
TRAFE
1.2 4f6. REMLIENY)

# B 40 0 LLC-PK1 40 §g g [ ATCC
(CL-101™),  fiy MR 27 Bt > M4 BE 5 i
FBARIFEAF. PDCoV CHN/XTYN/2016 BEfk 17
S AT B A, PDCoV HUJE . ik
B BATER) 5 B4R B HR A S B
A SRR 22 M PRIFTE BT ABSL-ITSE 5628 A i)
I, BT A LR NSO, JF T2 4h
W S5 AR . BT BT A s 92 56 24 v
ML B2 Bt 22 M RIS I sh e B 2 D1 25
HEHE, 45k LVRIAEC-2025-134,

1.3 EFERAFIFLEE

Eastep™ Super Total RNA Extraction Kit,
Promega /\ 7} ; One Step PrimeScript™ RT-PCR
Kit (Perfect Real Time), F/AEWY) T FE(Ki%E)A R
AW]; MEM Kifedt | HEEG R, PBS. Jif
4137 . Trypsin (2.5%). HEPES, NEAA, Gibco
o8l ARIE A (bovine serum albumin, BSA),
Invitrogen /A F] ; HiPure Viral RNA Kit, Magen
Biotechnology /A 7l ; PDCoV #T S 45 A 8L 5a Bt
PR E A S g == il s RO T

IR EEELOHL, Eppendorf 23] ; CFX96™
Real-Time System, Bio-Rad /A #); & & 4% W
4% , Nikon 2 #]; Forma™ Steri-Cycle™ CO,
U E 4 R K 7 4 B 3] ' {2 3455, ThermoFisher
Scientific /A F]; AW LM, N EIRANH
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1.4 fREACIE

W DOH R 7R BB b R A 04 DR V5 B
i T 1% B HERE 2 WPTAY MEM 59738 10 1%
WG 395, 4 °C. 3 500 r/min 2.0 30 min,
W T RZE 0.22 pm TCRRIERL 8, /3285 T
-80 °CUKFE A& H
1.5 RT-qPCR

4118 Eastep™ Super Total RNA Extraction Kit
PAEUE R FE UM 7 RNA, F|H TagMan 52 2¢
Y % #+ One Step PrimScript™ RT-PCR Kit £ il]
ikt PDCoV i EETH o fir ] PDCoV N £E[A
i 551 % & PDCoV-N-Forward (5'-ACGTCG
TAAGACCCAGCATC-3")#1 PDCoV-N-Reverse
(5'-CCCACCTGAAAGTTGCTCTC-3"), K% H
PDCoV-N-probe (5'-CY5-GTATGGCTGATCCTC
GCATCATGGC-BHQ2-3'), RT-qgPCR & Jif 14 %
(20 puL): 2xOne Step RT-PCR Buffer III 10 pL,
TaKaRa Ex Tag HS (5 U/uL) 0.4 uL, PrimeScript
RT Enzyme Mix I 04 uL, b . F #3519
(10 pmol/L)4% 0.4 uL, PDCoV-N-probe 0.6 uL,
Nuclease-Free Water 5.8 pL, RNA 2 uL, Sh 4%
. 42 °C 5 min, 95 °C 10s; 95°C 55, 57 °C
20s, 1t 40 RIEH.

1.6 RENDBRERIES

¥ LLC-PK1 4070 T T25 A, &
T 37 °C. 5% CO, 57541 rh 45 5% 2 40 i %5 )2 3
70%-80% I FHICH PBS ¥ 3 R4 H . Fab
A e R WO 2 mL % 1% NEAA
1% HEPES #1 20 pg/mL Trypsin ) MEM #i &,
RAIEMA T25 8538, & T 37°C. 5%
CO, i 2 M 1 h, A 2 mL MEM (7%
20 pg/mL JIRE )RS TR, [R5 A 1 40 AR
Sk BRI 6 B o O U 20 B AR A L . TR AT
JURR, R 4l 5 CPE B/ =N H L,
HWAE O N TR 72 h e sE, T
-80 °CH R ifill 3 WKEdksi H L, HEHIH
AR A . AR AR IR 90% BISCIRIA 7 o

1.7 [EERERNL

DR Sl o N S S (o LA R S L B
LLC-PK1 4Hffi 28 T 6 fLiR PR 22, 7
LI, H PBS PR 4 3 k. LA PDCoV
CHN/GSYD/2023 & #R /YL LLC-PK1 4 fifs, Jgk
Y42 K (multiplicity of infection, MOI)>A 0.01, $%
Flv 24 h J5, FF %3501 ] PBS Uk ¥ 4 i
3. H 4% 22 5 W [ 2 40 30 min, AA
1 mL 0.25% Triton X-100 815, FiEFHE 10 min.
PBS k% 3 W5, H 5% BSA ZEiliEH] 1 h,
FLIMA 1:1 000 F5 B (1) /NPT PDCoV S & H HL
SRR (A SR 2 il 2 AR AE), 37 °CIFHE 1 he
Bifi J55 fin AR BE Y Alexa Fluor 488 FRic i 11 2E 4%
/N TgG Bk, 37°CiEE 1 he fJaH 4.6-—
Jok Fi -2- 2K FE 05| Bt (47, 6-diamidino-2-phenylindole,
DAPD%4 % 5 min, PBS PE¥% 3 K, T2 RM
B S IHTIE,
1.8 FEADIEFYRE SN E

FFORRCAR e BT = IR Al Ak, 3 500 r/min
B0 2 min, BCEE, ] MEM 1595 R (BB
20 pg/mL)KHRREUEATIESE 10 5 R RE, B 107",
1072, - (KRG 25 K B0 Bl e MBS 50, SR
Jei FHHEAG B 40 B 422 Fh = 96 LA, dHMIC &
I AE 80% Ao A7, PBS ¥EW 2 Wk, LKL
IML7E MEM ¥ 1 I B BEREHL 100 pL fin
A 96 fLik, HAFEREE R 8 NEE L, M
100 pL MEM, ZARFR 200 uL. 3% B 25 H X
HE B 200 uL MEM, BT 37 °CH5 9%, HEK
WAL s A2 I F 10 S A2 FLEL, DA Reed-Muench
AR 28 SR Y IR 5 (50% tissue culture
infectious dose, TCIDsp)o
1.9 wREEFINE

¥ MOI 4 0.01 AR BRI A 2 K21
LLC-PK1 Z0ffd T25 K532, R & b i 2k
JE R 20 pg/mL. 435 TGS 00 6. 12, 24,
36, 48, 60, 72 h (hours post-infection, hpi) {3k
WERERE IR, I RE 45 1A 5 TCIDso, 42 il 2
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1.10 mEEEFBASEENF

o 3 I OCRR AR . BRI )
AR, 38 KRB A7 00y =X ATk TG 22 )
Ho I % FEAS BT A K% R o MR #§ HiPure Viral
RNA Kit #/E U E PDCoV CHN/GSYD/2023
%5 6 {Q(passage 6, PO)AUIEFY) TH AU EE RNA
R 2 SCPER g . ALY J5 5%tk b A W R
SRR R AR 2, PR AR B
ZB% rRNA | i 9 AN S5 TUA T8 s 3R A5
IR RE , BRGH%E . Xt RS
Mrim SR AR A N AL 5 o
.11 REELZEWRDH

# PDCoV CHN/GSYD/2023 ##k 5 GenBank
1 39 ¥k PDCoV SE# KL 4 751 (% Dk T RS
KB ZRERKBWRHH MEGA 7.0 5 T2
MR e, L1000 A2 B R T T
bootstrap 73T .
1.12  {FREERMESCLE

15 3k 5 H #4741 H JC PDCoV I
YU ol RE AN S R AL S . R TR AT
FEIME R PDCoV R PEiiAR, [FIRAE
A Fi#17 RT-qPCR £, itk PDCoV. PEDV
TGEV F1 PoRV 4§ 3= 28 i 16 0 B8 33 R B4 o
FrE AR BERL > 3 4, B 5k, BES
Bl iR 3% Gl 87 IR 1| mL CHN/GSYD/
2023-P6 ¥ 7% 1k (10*°" TCIDso/mL), G2 #H %5 3k
28 1 Ik 1 mL CHN/XJYN/2016-P6 i 7 W
(10** TCIDsy/mL), G3 4%k % DAk 1 mL
MEM fE R X B, SEBHATR], AR W IF e sA7
Wl RABRIE(IEYE . Kk . TRES), X 3%
FEVFSy: BRS04, WIRM 1 43, P2
JERRTE) R 2 47, WAR(EEIRIE) R 3 47, L5
G RENTE N ST A LU PR AR A
1.13 ALREBEFMEEEN T

L 7 d e XA AT S 2 SR AT AR
BRI ZH 2L 4% 2B PR LS 2 48 h, £
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IR RS T REKIL . FAF, R PDCoV S
R S M B S R LA (AR S 30 % DR A7) X T i 2
2 HE 17 % 7% 4H 4k (immunohistochemistry, THC)
G3HT
2 BRS040
2.1 PDCoV CHN/GSYD/2023 HtkHI 4
BEE

¥ RT-qPCR #:illl PDCoV BH ¥k fity 2 AF b
A H SRR LLC-PK1 40, MEfTiEsi 1% .
SRR, R 5 U(passage 5, PS)HT AR WL
FI|HH 52 40 M99 22 A0 (cytopathic effect, CPE); 1%
F P6 T, BB NI AE K . AR,
IR B AN BB A TE 1 % AR UK 4 it S 4 i 45
45 . WiYKZE MR CPE; 4kZifL & P7, {hAl W
%< | B & CPE (&l 1A-1C), ¥ PDCoV CHN/
GSYD/2023 &k PS5, P6 1 P7 LA MOI=0.01 4%
Fh 24T LLC-PK1 4R 35 mm 35 5R 1L, L
/NEBT PDCoV S & 1R S e e e A i 4 7 ]
$z 4 9% 9% 6 3 58 (indirect immunofluorescence
assay, IFA) 455 . 45 R EM], 24 hpi J5, P5. P6
1 P7 L Y LLC-PK1 4 Jifd 34 ] Wi 5% 5] & {1,
9t, FW CHN/GSYD/2023 E:Fk PS5, P6 fil P7
A7 LLC-PK 1 Ziiffd Hp A e & il (K] 1D-1F)
2.2 PDCoV CHN/GSYD/2023 & kA1
ENIF

¥ PDCoV CHN/GSYD/2023 & CHN/XJYN/
2016 Btk P6 HF T LLC-PK1 4Hfi8, F 0. 6.
12, 24, 36, 48, 60, 72 hpi WHUHEER, ME
£ ] £ TCIDso, HLHR A1 2 MR 25 13 5E 3
J1% . R ER, PDCoV CHN/GSYD/2023 &
PRI YL LLC-PK1 4 ifl J5 7T ¢ 2L 3 58 , 60 hpi
fif 95 2 TCIDs 5 W fF (10*”! TCIDso/mL), B
WA T, 5 CHN/XIYN/2016 #EkkAH 2% FR
25 (Bl 2),
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#*1 PDCoVEEZHKER

Table 1 Information of PDCoV reference strains

Strain names GenBank accession No. Year Origin

CHN/AH/2004 KP757890.1 2004 China
CHN/AH-81/2018 MN520193.1 2018 China

CHN/CH-01/2016 KX443143.2 2016 China
CHN/CHGD/2016 MH715491.1 2016 China

CHN/GD-1/2018 MN520202.1 2018 China

CHN/GS/2016 MF642322.1 2016 China

CHN/HB/2014 KP757891.1 2014 China
CHN/HKU15-155/2010 NC 039208.1 2010 China

CHN/HN/2014 KT336560.1 2014 China
CHN/HNZK-04/2018 MH708124.1 2018 China

CHN/Hunan/2014 KY513724.1 2014 China

CHN/JS/2014 KP757892.1 2014 China
CHN/JXJGS01/2016 KY293677.1 2016 China

CHN/NH/2015 KU981059.1 2015 China

CHN/QH/2017 MF642325.1 2017 China

CHN/SD/2014 MF431743.1 2014 China

CHN/Tianjin/2016 KY065120.1 2016 China

CHN/XJYN/2016 MNO064712.1 2016 China

JPN/HKD/2016 LC260045.1 2016 Japan

JPN/IWT/2014 LC260041.1 2014 Japan

KOR/DH1/2016 KY354363.1 2016 Korea

KOR/DH2/2016 KY354364.1 2016 Korea
LAO/BTL-0115/2016 KX118627.1 2016 Laos

THA/S5015L/2015 KU051649.1 2015 Thailand
THA/TT-1115/2015 KU984334.1 2015 Thailand
USA/Arkansas61/2015 KR150443.1 2015 United States of America
USA/HKU15-SD3424/2014 KJ584356.1 2014 United States of America
USA/TIA-8734/2014 KJ567050.1 2014 United States of America
USA/IL/2014 KP981395.1 2014 United States of America
HT/Human-0081-4/2014 MW685622.1 2014 Haiti
HT/Human-0256-1/2015 MW685623.1 2015 Haiti
HT/Human-0329-4/2015 MW685624.1 2015 Haiti
USA/Illinois134/2014 KJ601778.1 2014 United States of America
USA/Indiana453/2014 KR265851.1 2014 United States of America
USA/lowal36/2015 KX022602.1 2015 United States of America
USA/Nebraska210/2014 KR265861.1 2014 United States of America
USA/NorthCarolina452/2014 KR265858.1 2014 United States of America
USA/OhioCVM1/2014 KJ769231.1 2014 United States of America
VNM/HaNoi6/2015 KX834351.1 2015 Vietnam
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200 um

E1 PDCoV CHN/GSYD2023FH I BEE5%XE

200 um

200 pm

Figure 1 Isolation and identification of PDCoV CHN/GSYD/2023 strain. A—C: The CPE of PDCoV CHN/
GSYD/2023 PS5, P6 and P7 was observed under a microscope (200x); D-F: After LLCPK1 cells were
infected with PDCoV CHN/GSYD/2023 P5, P6 and P7 for 24 h. Mouse anti-PDCoV S protein monoclonal
antibody was used as the primary antibody, and Alexa Fluor 488-labeled goat anti-mouse IgG was used as the

secondary antibody to detect PDCoV antigen. The green fluorescence signal was observed under a fluorescence

microscope.
I _e- CHN/GSYD/2023 2.3 PDCoV CHN/GSYD/2023 Hir &
- CHN/XIYNR016 (2B K2 R G AL 3 4

a4k X PDCoV CHN/GSYD/2023 #f ¥k 174> %k
fz 20 W )5 43 #T (GenBank % 5% 5 N PZ065654),
S R RN IZFERIE N A K N 25 394 nt (K%
=3 polyA ). RGEHALIIHTRY], i PDCoV #
MRt G ik FoRG O REY), RO RIS,
PERH AT EREIE TR e, KE . wEMH

0 T S R S S R

A PDCoV 43 Bk R IRl —4r ., FERRE
T, ATREUR TR — Ak M. BRAZEEM
SYEMRIA T —4r 3, AR Bk S b
BEMORS O RBOE . AW 73 519 CHN/GSYD/
2023 k5 AR L5 = R A7 B CHN/XTYN/2016
BEARAO TS HEIR 5 52 (B 3)

0 6 12 24 36 48 60 72
Hours post-infection (hpi)
2 PDCoV CHN/GSYD/20235 ¥k 7 LLC-PK14H
fiakesl:0p -t b ke
Figure 2  Proliferation kinetics of PDCoV CHN/
GSYD/2023 strain in LLC-PK1 cells.
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—WLCW/QH/2017 (MF642325.1)

CHN/HKU15-155/2010 (NC 039208.1)

CHN/HN/2014 (KT336560.1)

CHN/HB/2014 (KP757891.1)

100 CHN/JXJGS01/2016 (KY293677.1)

CHN/NH/2015 (KU981059.1)

CHN/JS/2014 (KP757892.1)

CHN/GD-1/2018 (MN520202.1)

CHN/HNZK-04/2018 (MH708124.1)

CHN/CHGD/2016 (MH715491.1)

CHN/Tianjin/2016 (KY065120.1)

00| (HT/Human-0081-4/2014 (MW685622.1)

98L HT/Human-0329-4/2015 (MW685624.1)

CHN/Hunan/2014 (KY513724.1)

5?|:CHN/SD/20 14 (MF431743.1)

CHN/GSYD/2023 @

CHN/AH-81/2018 (MN520193.1)

CHN/CH-01/2016 (KX443143.2)

CHN/XJYN/2016 (MN064712.1) @
VNM/HaNoi6/2015 (KX834351.1)
LAO/BTL-0115/2016 (KX118627.1)
100| — THA/S5015L/2015 (KU051649.1)

—
0.002 0 S2LTHA/TT-1115/2015 (KU984334.1)

17

o0

89

26

97
99

41

59

100

100

El3 PDCoV CHN/GSYD/2023F %k RG& W
Figure 3 Phylogenetic tree analysis of PDCoV CHN/GSYD/2023 strain. The phylogenetic tree was constructed

based on multiple sequence alignment, and the neighbor-joining method was used for inference. The number on
each node in the figure represents the bootstrap value (percentage) of the branch, reflecting the confidence of the
corresponding branch. The serial number in the brackets is the GenBank accession number, which is used to
identify each strain. The strain labeled with black dots is the strain isolated in this study. The scale represents the

genetic distance.
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Figure 4 Amino acid sequence alignment analysis of S protein of different PDCoV strains.
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WY BUKEERRTS . AR A R AT S5 I ACRE
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X HRAH BT A AT EEREIR S R AP, JCEYS . Xk
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Figure 5 Analysis of amino acid mutation sites of S protein of PDCoV CHN/GSYD/2023 strain. A: Schematic
diagram of the PDCoV S protein; B—C: The S protein mutation site of PDCoV CHN/GSYD/2023 strain was

displayed in the three-dimensional structure of S protein, and the amino acid mutation residues were displayed in

a spherical structure, in which the red spherical structure represented the unique mutation of CHN/GSYD/2023

strain. Important amino acid mutations are shown by local amplification schematics.

R2 (FIEBSPDCoV CHN/GSYD/2023F#k iE MG FRIER
Table 2 Clinical symptoms of piglets infected with PDCoV strain

Group Number PDCoV strain Incidence Cr value

Gl 5 PDCoV CHN/GSYD/2023 5/5 (100) 20.37+3.25
G2 5 PDCoV CHN/XJYN/2016 5/5 (100) 21.37+£2.78
G3 5 MEM 0/5 (0) 34.15+1.27

A cutoff point was set at 30; Cr values greater than 30 were considered negative or below the detection limit of real-time reverse

transcription quantitative PCR.
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Figure 6 The fecal consistency scores and detoxification kinetics curve of piglets. A: The fecal consistency
scores of piglets. Clinical signs of diarrhea were scored as normal=0; pasty=1; semiliquid=2; liquid=3; B: The
detoxification kinetics curve of piglets. PDCoV copies was calculated according to formula lg X=(41.58 - Cy
value)/3.46.

G2: CH/XJYN/2016 G1: CH/GSYD/2023

G3: MEM

E7 {FREIGKRER. §. BRREFREREBUIH

Figure 7 Clinical symptoms, necropsy, histopathological and immunohistochemical analysis of piglets. A-D:
Examination of piglets in PDCoV CHN/GSYD/2023 group; E—H: Examination of piglets in PDCoV CHN/XJYN/
2016 group; I-L: Examination of piglets in MEM group.
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Figure 8
ileum of piglets. ns: P>0.05; ***: P<0.001.
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