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ABSTRACT

ABSTRACT

Porcine epidemic diarrhea (PED) is a highly contagious, intestinal infectious disease
caused by Porcine epidemic diarrhea virus (PEDV). The first reported PED outbreak
occurred in Europe in the 1970s and then spread worldwide. At the end of 2010, the disease
had a death of over one million piglets in China, with devastating damage to the pig
industry. PEDV infections can occur in pigs of all ages, and infections are most serious in
piglets, with the morbidity and mortality often reaching 100%. Pig tolerates PEDV
infections usually exhibit diarrhea, vomiting and severe dehydration, and the disease course
of about 7 days.At present, there is no specific drug to the prevention and control of PED,
mainly through vaccination of pregnant sows, and the newborn piglets obtain maternal
antibodies to resist PEDV. In addition, commercial vaccines (inactivated or attenuated
vaccines) were inoculated to sows by intramuscular injection, which caused the mucosal
immune response of pregnant sows to not be effectively stimulated, resulting in insufficient
secretion of IgA antibodies that play a key role in PEDV in breast milk and can not be
provided to adequate protection of piglets. Egg yolk antibody (IgY) is an immunoglobulin
extracted from egg yolk after immunizing poultry with foreign antigen, which can enter the
body and specifically bind to the corresponding antigen. IgY has stable physical and
chemical properties, and has certain resistance to acid, alkali and heat. In recent years,
specific IgY has been widely used in the prevention and treatment of animal diseases. In
this study, the PEDV epidemic strain was isolated and cultured, and the PEDV Freund's
adjuvant inactivated vaccine was prepared to immunize egg-laying quails. Then, by
comparing different methods of yolk antibody extraction, the best extraction method for
IgY was screened and optimized. The purified anti-PEDV egg yolk antibody was subjected
to in vitro neutralization test and IgY physical and chemical properties test. The results
obtained were as follows:

(1) Isolation and identification of PEDV epidemic strains
After processing the small intestine tissues of pigs with positive PEDV nucleic acid,
which were inoculated with Vero cells and subcultured continuously to observe the
cytopathic changes. The 11th passage of subculture showed typical syncytial lesions, and
the specific bands of PEDV were amplified by RT-PCR, and the sequencing results showed
that they were PEDV gene sequences. The indirect immunofluorescence identification
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results showed that there were viruses in the cells that could interact with anti-N protein
monoclonal antibodies. These data shows that a PEDV strain was isolated successfully.
(2) Analysis of genetic variation of PEDV isolate
The full-length S1 gene of the PEDV isolate was cloned, and the target fragment was
recovered and purified. The results of sequence analysis showed that the isolate was similar
to the Sichuan isolate CH-SCNC-2-2015 that was isolated in 2015, Guangdong isolate
GD-B, and Anhui isolate AH2012. The S1 gene of isolate had high similarity with 99.1%,
and the amino acid similarity is above 98.4%, and the nucleotide similarity of the S1 gene
with the standard attenuated strain CV777 and attenuated vaccine strain DR13 (South
Korea) is 91.9%-92.0%, and the amino acid similarity is 91.9%-92.0%. The similarity
ranges from 89.6% to 89.8%. These data shows that the obtained PEDV isolate is an
epidemic strain.
(3) Preparation of PEDV inactivated vaccine and immunity of quail
After the venom of the PEDV isolate is filtered and sterilized, which is inactivated by
adding 0.1% PB-propiolactone, mixed with the same amount of Freund's complete adjuvant
and Freund's incomplete adjuvant respectively, and fully emulsified to make an inactivated
vaccine , Perform physical properties, sterility and safety tests. A total of 130 65-day-old
egg-laying quails were selected, and each pectoral muscle was injected with 0.2 mL
vaccine at multiple points. A total of 3 immunizations were performed, with an interval of 2
weeks between each immunization. Freund's complete adjuvant vaccine is the first
immunization, and Freund's incomplete adjuvant vaccine is used for the subsequent booster
immunizations. After the first immunization, quail eggs were collected every 7 days, and
blood was collected to separate serum. The serum and the collected quail eggs were all
stored at 4<C.
(4) Extraction of yolk antibodies from highly immunity quail eggs
The quail eggs after three immunizations were diluted with water, ammonium sulfate
method, and PEG-6000 method to extract the egg yolk antibody. Purity analysis results
showed that the yolk antibody extracted by the ammonium sulfate method had higher
purity and less impurity protein. It was diluted with water and PEG-6000. The egg yolk
antibody extracted by the method has a lot of mixed protein between 30 kDa and 48 kDa.
The content of IgY protein extracted by water dilution method and PEG-6000 method was
9.68 mg/mL and 8.15 mg/mL respectively, and the ammonium sulfate method was 7.56
mg/mL, but the highest anti-PEDV antibody titer in IgY extracted by ammonium sulfate

method was 1. : 5120, so the sulfuric acid method was selected to extract IgY.

v



ABSTRACT

(5) Analysis on the growth and decline of anti-PEDV serum antibody and egg yolk
antibody of immune quail
The established ELISA methods was used to detect the anti-PEDV specific antibody in
the serum and egg yolk antibody of immunized quail. The results show that the production
of specific yolk antibodies lags behind the production of antibodies in the serum. Serum
antibodies are tested positive 1 week after the first immunization, while the yolk antibodies
are tested positive only 2 weeks after the first immunization. Both antibodies are detected
after the third immunization. It reached the highest level in 2 weeks, the high level of
serum antibody was maintained for about 10 days, and the high level of yolk antibody was
maintained for about 21 days.
(6) In vitro neutralization test and physical and chemical properties of anti-PEDV
egg yolk antibody
The neutralization titer of the anti-PEDV egg yolk antibody was 1:111. After storage
at 37~56°C, pH 3.0~9.0 storage with pepsin for 0.5~2 h, the neutralization ability of IgY on
PEDV has no significant change.
In this study, an epidemic variant strain of PEDV was isolated and a PEDV inactivated
vaccine was prepared to immunize egg-laying quails, and finally quail-derived anti-PEDV

egg yolk antibodies were obtained.

KEY WORDS: Porcine epidemic diarrhea virus; Isolation and identification; Gene clone and analysis;

Yolk antibody ; Quail
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SCHRERIAR

FB—F BRITHES RN RER

AT YEIEYE (Porcine epidemic diarrhea, PED) J2& HI% AT 4 515 7% (Porcine
epidemic diarrhea virus, PEDV) 5| (48 I — Fi il 4% G4, RO I gL fa — A im PR
RS, T A AT B Ja 7 RPN IR | B ARYS P 5 i /K, f 2 3 3 171 A
T E ik 100%(Lin et al. 2016). H T HIAEAFRE RpGE R, A DLRHUE Hi %
YT, N2 PEDV WAT 80k B0 48 S AT % M BREFL PSR PR A TR, R RESRIE
RARY 75 AR N R MR, — BIERGYS R S A T — 5, S5
SABE, M E ISR K R (A 2018). UREEHIA (lmmunoglobulin of yolk, 1gY)
REREEPFENRERED, BIESEE R INEEDUR, SRR 5 B
Fuik 1gY, FHT A N B AR ANRR IR, HET A48 S s R R G AR, O
BEHUARAE N S e AN A R e 4 32 F R O 75 e 2017).

1.1 BERITHR BRI R
111 BRATH R SRR TR

1971 FELETERE L B RER, — 2 BB R IUE B IR T B TE 0, FER %R
NRAT YR FEIEYE (Epidemic viral diarrhea, EVD). 1976 4, £ R EB2 3b X8 1
LT BN BGL RRRFAE, HWGHFARAT R R EYS (EVD) 112 (Wood, 1977).
1978 4F, LA HRAF R HIRHIE N 53 SR B8 VS R A, il i H 7 AR L8 2]
AR AR 25 T A AL B R B KL, B e A — o it vh 23 B8 2858 I 3w 44 8 CVT77
Pk(Pensaert and de Bouck 1978),1982 4F, i i RN A it AT VE RS (Pensaert et al. 1982).

1973 4F, FREE L E RkiE 17— MRl T PED S LGS, E 2 1984 44
WA 51 IEYE )9 52 PEDV(E 45 1984). M 1984 31| 2010 4], K& PEDV 1E
TR E TR W AT SR AT AE B R R I L AHIRAT 4R ot o B 5 SR P R b g AT 12
A BRI 4T % & (Chen et al. 2008). 2010 E& K, fEFRE R 7 £ g L&
YATREIRYS, SELHEE 100 /5347 BIFET, 1R PED {8 45 1k N\ 42 [H % Hb(Wang
et al. 2013). WIAAFHE YL PEDV JGIR P, WALZ ] ik 80%~100%, Xf [ 77
HEMVIE ™ B A0 2K (Tian et al. 2013). FATIR F AL R IR, 2011~2014 4F, KR 174
TR A, A E I 29 NME G EAE PED RIS IHRIE, PEDV [IFHIERE A H R 4
N 61%~78%, K4 PED [FFHEEIHZ) 71%~83%(5K 4% 2014). 18NN He45 it i 2
2011~2017 WA ARG PEDV HIEOL, KIAEAFFEH, PEDV FHPEE G2

1
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ik 50% LA _F (FRIN4ESE 2018).2012~2016 4 (8], Ll AR 475 RS 1) 32 B35 Ji 14 2 DAL PEDV
RNE, BEFIRHFREIE 72%5K H 5% 2018). EESASEEIIX 2008~2018 4, K
18 METMMIX PED MIMATMENLEAT A, 45 B/ PEDV FHTEFIL 48%

(3345/6951), JREKYLHRIE 19% (1325/6951) (TEHisREE 2020). @I AA L
[X 5 M4 1y 2012~2018 4 PED (AT 1E L, £ 168 & IS EE 1) 2987 43 VS A i
PEDV [ H % £ 74 45.53% (1360/2987), BHMA:E1 5 96.43% (162/168) (Zhang et
al. 2019).

2013 4 4 J, PED fERMEEH MM, FHAERE&AMNRE LR, —FRINE N

LI R 800 i B AEATHEAET:, Bk LL 9 1492 0 (Stevenson et al. 2013); 2014 4
AT 18 12,25 76(Schulz and Tonsor. 2015). [ 5, PED 3 M 3 4% 3% 51 54 74 = AN
FER, XPYHFRREN A BRI B, A UF 15 E (Chen et al. 2014). I ERE
H A &5 3 [X 0 A0 4k 5 & PED %1% (Lee et al. 2013; Lin et al. 2014). M\ 2014 £E LK, PED
FERRIN— S [F K B B, anEE R (Theuns et al. 2015). 4% [ (Hanke et al. 2015). %
DL A% B4 1) 25 s (Grasland et al. 2015; Steinrigl et al. 2015), =% /7 (¢ PEDV 28 4k
HIL, FERKMNHLIX FRE LTS E, IEHK, PED BONEPLAER IR &
BAEGYRZ —, P E G E RS TR K R .

1.1.2 ¥ERITHRSHRENERBESEH R I8

PEDV &R Wi #EF (Coronaviridae), jeEARJiE:JE (Coronavirus) [, 9
BEIE K RNA 7, HAAGME, W1 EHAE4 95~190 nm. FE[RIZHK/) 28 kb, I
B 4 N5 E N, BHA 4R (Spike, SO+ A 528 [ (Nucleocapsid, N
JIE 2 11 (Membrane, MDA/ i 25 9 (Envelope, ED, PLE 16 AN IE45#) 85 1 (nspl~nsp16)
A E ORF3 (Li et al. 2016) . XLLRghiyEE MM ED, EREEANRTE F4H
AL DA R AE TR B SN T o 4% ek FH (L et al. 2020). PEDV HIESE #)8 (A nspl i@ id [
fif CREB 454 1 (CREB-binding protein, CBP), BHWr Tt Z 75T IRF3 1 CBP
R R i, 06 [ B T30 R AU 3EiA(Zhang et al. 2016). 14k, nspl AEuEBH KTk
R T IRFL I AL, b E A YR 080, 0] IRFL A SRR LR
IFN-A B4, F55018 30K 58 ) M (Zhang et al. 2018).

ikl A AR EE 2P B Ry, 1 BAE ARG MR 7 S S R % E
AR, 0N EARR T LU EE I RNA LS s eAZ AR e 4k, 18 BE 2E K 40 it 1)
RS, ESNEMRE, B B EgniEAE 8 (Interleukine-8) fRIE, HE—
HREPL T TR A 42 (Xu et al. 2013; Ding et al. 2014). 7£ PEDV 4R, MLk
AT AR S A N SR PUR, A N S ABONIRSF, Bt DU AR 2 Wt
DA R I 25 T ) B A4 326 25 11 (L et al. 2013) .M 2K AT E 25 1 32 BRI B kE 1 (R 2H 3
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FURE TS A 0% i BI B 2 ORF3 A R B8 M BUW J1#HC, BAA 5 18 18 Uy 5 (Wang
etal. 2012). t4t, ORF3 & AT ASEK G & 1 i) S 91, i a3k 75 1 52 il 19 T (Ye et
al. 2015).

S W AERERL TR LT RE M, 75 PEDV 15 25 240 i1 1 2 Hh e 25 g
PEAER, S S AR LAYE I 40 N i B B D T4 S1 A0 S2 W& (Wicht et al. 2014),
1M S1 373 N ALHE C AR &5 M3 N A i &5 #4s, Horf C R 45 #3832 A 4H Bl 52 4k
WS, 51Kk — 25 RA N (Wrapp et al. 2019), #RJ5 S2 W IEHE—515 S 550 15
AfE F AR &, S2 WAAHEL T S1 WA A LR (Walls et al. 2017). S1 VI [X 15,
(A% O S TP AR A XA 32 N T PEDV JE BT B W W A« S 2B W 58 i R 9w
BERFFEIE L B A B 952 ¥ 1) 32 22 H FR(Reguera et al. 2012).

L13ERITHE ERENEEBSER

WIAE IV FLAT 65T PEDV 1) 20 8t 355, 32 B0 3a i 2 Al IS5 A () WX k4 R IS
Y, B ST YAk, BT PEDV i B 51 A& G &% (Dee et al. 2014; Jung
and Saif. 2015). F&—ITi&1%/2& PEDV MR BERE 7, —LRIAE KKK
MCE T R SFSMEE RS, B0 PAMER 252780 Rk, A 3
FERDAA% 1 10 1) K BRAR, A8 (R R AR AR FEAIG, B AT BRI A7 AE HAth IR A2 I L 11
o], 7 ZHT 5T (Ribbens et al. 2008). 7E5 & PED A&, £ R/NAFEHSE
ROk 35 AT RS Y PEDV, ]9 31 1.3x10°~3.5x10° 1) RNA # I % (Alonso et al. 2015).
5 HS 84 B lls 5507 PEDV Ja, T 512 $L B VS RER, 1X 5@ 1 ik#%Hy PEDV
JE 3RAF B FEAE R AR [, R IE it Bl 0E N 1) PEDV 9t 5 286 58 1A% S bR &40 i P4 3¢
Je, HE—B RS EANE ML AL AN CD3T T 4R, AR5 &Ml fE A3 N\ i 51
K, UER] PEDV A] DLk & s 6 & 42 51 & & 9 (Li et al. 2018).

PED EM4 I EBIRR RPN . REMGTE, IR EE ™ E, —BRE
5~7d, AFSE ™ E KA G, RAERE RN 100%. PEDV & LM 5 T8 A
KAERE NI, {HAETE A5 (Hou et al. 2007; Alvarez et al. 2015). % 353 AT BRI G
FERGNGBAL, FEURRER I ETTE, BN E AR A /£ PEDV 2t
AT HEI 12~24 h J110], FEARE NS h B R g, mE+ —fipfns
i 030 o JEK AR P T 6 (Juing et al. 2018) . 512 /NZZETE L R4l R A= SV RTE, 4Rk
Ja MR ZR7%, 51 RSEE ™ EEG GG, FEESER S R R A
B 7108 31, i REBUMa RSO B 51 & KFEIZTE (Kim and Lee, 2014). Lee
LIS e H AR R I, AMUAE G SRE b 5 40 i s 4 T LRSI 1) PEDV,
1M HLAE [ 5 2 1 E R4 i b 45 PEDV(Lee et al. 2000) .
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114 ¥ERITHEERENT S

PEDV 7EARAN> B 1% 555 A R, Hofmann 25 A\ & B, 878 5 52 0 b i N e e
J&, FI{f PEDV &RM.AE Vero i SHIIEGE, SR> ERESRA, AHER
A5 100 ZAHHEAZ » FOEPIAAR YL R Y PEDV 20 A I A5 3 7T LA B B 58 e (5 5
(Hofmann and Wyler. 1988). Vero #iijffi/& PEDV {A4Mr B R R AENMM R, b5
WA BRI B, XA BRRIRAEAE Vero BP0 B3R . B N IEE R IR
HHAS N, DU I e b R 4 B AN BE b R RO EE AR AR, RIh 4y PEDV, X2
PEDV TEJ& V54 M 2 Hh Th 43 25 i B X3 JE (Shibata et al. 2000). Shi 2 A& /Mg -
Fe4ife (IEC) MAFHE IS BIRE A D 43 &t PEDV NJ 4 &0k, 4 PEDV Ji 515
BB PRI T B J72:(Shi et al. 2017). AFFE AR I, PEDV W4T #:kk LIX (G-I H) &5
CVT777 & dipk (G-1 B #n] LA7E KRS 24 (Rat crypt epithelial cells, IEC-6)
S I E, HIR R S HI6E /1 S5 1E Vero 4IB P AAL,  TCIDsg ik 107mL, {H7E%
25 iy b 2 4R B2 Cporcine epithelial cell-jejunum 2, IPEC-J2) t () 5 il i 11 1% %, TCIDsg
%79 10*%mL(Chen et al. 2020).

1.1.5 ¥ERITHEISRIRGIE

P P S TR AL G A RCF-BL, K G-I WAL PEDV 4 L8k 7E Vero 41
AR, B AR T TIRIR Y 4% . 15 )58 Nk T PEDV CV777 FljEf%
et Bk H tk ZEORFE S, wE STl PEDV KPEDV-9 #R % EE % B
(Kweon et al. 1999), 2004 4, JkEFiG7E 1 DR-13 #R7E4E E i, i Eefiir 4 5 K
HIIG ARARAE, BEE MG HBA LR IRIEFURESEARIE, AR ik 7% i kB
5 PED. £ 2010 F 2 A, JkEH &% Bk £ 2 CVT7777, HAIR) 86P-5 itk Ll S i
[ ) DR-13 ##k, XF PED ({28 7 S8 E il .

f1EE /] PEDV 28 S bR AE 1 P H BT 3 B0 1 5k U, T T & 4 313 4 % [ (Suin
et al. 2012). &/, &R REA RUPH I =5 71748 S B AR I B L AN B0, AT XS
PEDV 78 B B MR 1 A 7 o8 U1 75 2L (L et al. 2012). 7E BT RIZEAE L, 57
A S T R AT MRS VE R B CVTT7 Bk JEAL 4t B W 0% & H MRAE IR
FPRIEE NX PRI VE T8 EE 1T, 2014 4F 12 H 3RTFAR R 1)t #E(Wang et al. 2016).
2015 4E 11 A, 4l TGEV HB08 ¥kl PEDV ZJ08 (G-1 YA ) FRATF 1) Bk 2 125 1
IEXBTRATT . FI&ImPK PEDV AT 36k (G-11 B0 57§ i i CV777 L3k (G-I
WA ZAE)Z5R, Rizgs B urHEE G-11 BT R T — . 2016 4 12 H, W5
N GREFRTHE G- PEDV #iAT#k (AJ1102), HBFK T PEDV Ml TGEV —BEKiE
T, AT 28T G-I BUREdh e, G-11 B PEDV & T AR 3 . R
EIXE AL PED P B E ORI ER, A7 A RS Bl R 2 v VA R
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SESRIFIE S N . I PEDV sIgA Refig th Az e N K &, [HIET PEDV Xt
[ bRz B I BRERIFL T 4T PEDV sIgA 78 47 3 A L% %% PEDV %7
Y E AR, 2 PED BB M EZRF R . KH—E Ko LA S 3
G e RN, IR AT M R AR I B R Aok iE 16 % T BIA SR . BT RIL, DA
Jr s A AL TR 3 HR L 4 4 R AT 2K — RIS (HPMCP ) N B Mk, K Rk 4k ¥y PEDV
S1 #H5 HPMCP &5 &l & LIRS T, FIA 805 S AR IR B I Bh I e B2, 58 Fh
PEDV Ky i Wi I 4 R AR LG, IR B mT LS S R ) FLANZLIE AR 0 &
T E 1) sIgA (Choe et al. 2020). 3 — IR 78T, FH AT AR I g 1) 0 oK ROkSE A0 2 2K i
PEDV, IFHRJGIABRIES SN M, M T M IR R, KI5
B I B I3 19G BA K AT FLH SIgA FUAR RN 35 150 » 479 (1 473 2R S0 35 38 (L et
al. 2017).

1.2 DRRHUIRRIIS

1.2.1 DREIIRRYSKIR

BREEHIAR (IgY) RAEE TR &R, Sz 1gG ThREFH Ll —Fh
TRERRE A, AT AP R R 45 & (RIZIE5E 2018). B IHUAH (1975 IREEZ 4P St
G SRR, 1R IRFE P () B 4B ME A S5 70 A0 S A, 53 W e 0 S ) e e P B A
FER MBI 19G sk, B MRIEIR 2 90 3L, 75 U0 4 818 & A o IR 39t
W AgY). BRET QY B4 32 B & 0 s e A SR, e & SRR A 3 S 4
P S 1) % A A S S SR IR BE BT . Najdi 25 GBI %S 7 FA w48 58 e bh el ] 2 e
FREBUE, FIEINE = AL fr e | TRREAT 8 19, B i B ARy P (Najdi et al.
2016). Fink S5 NG ERGR PR P EERS, MIGE IR AL P £ 1gY B
AR PRI B R B, FIBUERIRIRG/NR 24 h 5, APUBE# IgY #7877,
/NERETYA R %L 100%(Fink et al. 2017). KEBFFLRI, 1gY 7GRS 6 AH IS0 -

1.2.2 SREIIARIESHYFIE IR I 4F 1%

RAEE RN 1gY FALBIYI0) 19G fEDhRe E5E ], (HAESGS ) FIE A E— B £ R
YNEEHUA 1IgY CFEPN S R SR, RESRE BRI T2 K/ME 67~70 kDa, 5%
BREEIR/NZ N 25 kDa. BEEP & —MEEX (Constant region) Al—ANAIAZ[X

(Variable region), iX 5 19G W55 M A RAH R . IgY A1 1gG = AN [FIFE T E 4,
19G ) FE & A5 3 ME E X (CHL-CH3), IgY HIE 4 H % 4 MEE X (CH1-CH4).
FHEET 19G )41 & 150 kDa, 1gY K17 FEHE K, #)79 180 kDa(Pereira et al. 2019).
lgY FIBEEXAHEL T 19G R AR R g, FWIERZE, XA Ree H T HEAEEE X
H1[#) CH1-CH2 Fl CH2-CH3 [X 3 i H & IR Al il & BR T AL A7 E, PRI T 1gY B R
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P (D&valos-Pantoja et al. 2000), X F i RERIPE 2 —Fh IS, mIRe 54 INsEht
PRHCHL R B B/ AR AN AR T 24 ¥ B8 05 2% (Spillner et al. 2012). b4k, SREEHLIE IgY
()55 FL RN pH 5.7~7.6, 119G 55 HL &7 pH 6.1~8.5(Sun et al. 2001).

RGP REETR ST, (2 1gY SR EA—Em 3277, £ 30~70°C 3l A I}
Fifase, HEELE 70°C ol H & RNk 15 min, 1gY MSEHS N, f£&T 75C
FAF T ALY, 1gY S RAERYE. BHT RN BRI 4°C T Al IR4F 5~10 4F, ik
TEHERAA B2 N, I HIX LR R HUAR R T B R tRFEER D 6 N H I
WEIE, (E 37°C MEFF 14N H K& M (Larsson et al. 1993). BE& AT E, PR
XTHUR ISR Sy 2 TR, ERCFH R R AN SR RS H R e H ik R
IgY %52 #7451 (Rahman et al. 2013), IgY X B AIB 1 Aa e E s R B, 1gY 7£ pH N
3.5~11 Vu Bl NI R A WS, EsRIRYESFM T (pH3.0), I 7NN L ALHEEE T LLAE IgY
(1) R E T 38 5 (Lee et al. 2002).

1.2.3 DRI RS

WAL P45 19G HUARIT, T8N 75 ZEE S P LISRECE B8 22 i I, 1) 4% 1LV
ifk. FEOPEPUAE IgY &, KRB EREE M Ee, WEahRE, NER
W IR 1 19Y o P HUAR IR A T5 EEsh Pl , E3haE R 7 i R AR K
B (EZERGE 2019). HTEREWMANMZ MR RG K E IR EGT, LTI
Yy, S B S A A X i B AR SE  FL A B B I PuE, R B D PR
SRS SR e INL(ZE W54 2018) . SR BEHLARXT SN S AT B P . mIAE
PARAS RS, R H A2 NSRBI i IR A 4, A AEAE 22 4 VR Y ) 73
(Rahman et al. 2013). St4h, 1gY BEASEGEH IS FIAMA R S, tHANRE SIHFLBY)
N Fo R EE G, AN FRIERN SR RIEZ RN . 1gY SAS 5% %
REHEE ANEE G, AR T554H BAFEH (Pereira et al. 2019). &z, XLeph
R AE DR AT AT O S B 1gY IR &S0, [ BT NS e 2 4,
W% 12 i (Cai et al. 2012). %7 i2:(Rahman et al. 2013)F1£r i T f£45 J5 T (Horie et
al. 2004).

1.2.4 BREITIREVIRER TS A

IR PUAR I SERGR T M e R ISR I B B, S 2% A iR R K PR A B B 47T
& AgY) WEBRH B Hiok. AT, BEAKRREE. Sk, R4 REUEk.
AHVEFIVIGETS IR A5 2020). KRR & FH 288 /K 6 3O AT 8
Erm 9 fE MR, MY pH5.2, A E R RN T RIRE AT ATE, LIEREY
GNEE PR 1gY o XA EARIRAE TR 5 . FRI R, (HAREURI SR PR AL A, BR IR
AR 2 R B, H AR 1gY AR TS - ik 2 B SR ORI SR A R R B2,

6
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e IR B IR AR, B P s A 2R K B J5 , 1 pH 5.2, BSLEX ETE ST 14 50%
A 3% EANR IR 2 IRERMTUTUE f5, A S B UTTE RS SR B Biik, SR
AR O B AR Al R R, R SR = B IR S PUIAR ER BUT V. R & R E
R TSR =R 1gY, URTERAIE & PBS MR, I 3.5% PEG-6000 47
B, B0 JE R BB 8.5%F1 12%(F) PEG-6000 2 RITIE G, Fi&E & PBS WA MR
ERD A ISP 1QY . ANEANE CEATERM OREE) RN Pik L L St
WOriE, FE@EEAEEEMRBER T IMAEYER, SEEOE, B EERETESEE
NPT . EARA LI A BRIE ORI, 1B R &R, A TR A K
m, WEA R, M HE SRR R A A A Dyt R 5T T R B A ) R, X
TR B SR B B T CLAAE 2> F 2 Wi S AR, — AN FIRIRIG )T - ek 2
8 F FRBIEIE, 75— 70 RIS/ P, e BmERS T, =
LR THERAMAM, oL T KA & N i 3L aifh . 1 2 S0 s HuR A Rl Y
oK, ATARAE 1gY BRIk B Al R A aliib v

1.25 PEAEEHERRG AT

AR, ONEEPUAR (lgY) 7B NS FEAT & B2 Ak X B A Bk 22, 1gY T DU
RICHLAL 2 P i 8 5 (R S50 008 A, i T8 K3 45 B el DR 8 AR 2 5%
lgY ELERERMLHI TR Z: (1) IgY BER A R IR R A &5 4, 3k i BH s
J5 55 B R R R B A ELVE R, RS 30 AR R B A SCR (R A4S 2019). (2) IgY AT LA
P B S 1, 8 S A R A B B A TE RS AR, 0 i B T i 3 R
Kb, PRYALMAB G ZIEG. (3) IgY WL A &, R LS R
$45 (Wang et al. 2011).
1.25.1 BREIMATEE 14 RSB IE P A R A

Malekshahi %5 A3 6 o | T2 BEFT B 1gY BIE71EFARF 7T, 30 D IRPT ] I2
M B IREG O B HURfS, A2/ B A A T IR BT B AR, R T B ARE, [F
I kb 1 ZE 2R r g e R 4 R bR L PR PR SR BRI, YR IT B A Y IR TR AT R
(R4 A4 7K 55 2 P44 (Malekshahi et al. 2011). 3838 FARTUEMEAR B 1Y A AT DLGE 22
RILHTIRIT /N R BIRYS, 17 LT DA HAE B R B R TS . 1gY 1T F T T AR A AR
TR IR G, LA R FH T o R e i 3 2 2 B BE TR IR S TR, WA RIS MR R
(Pizarro-Guajardo et al. 2017). Li 55 APFAli 1 HRBTERAGFEIDTTE 1gY, Kb 1T 5 ik g
/INER ) B T I G SR BRI, S5 SRR 1gY EEBRK T R PMEAIRE T TNF-o 1
IFN-y (335, 2@ 7 B IL-10 I93IE, FRBUBRZEIITE 1gY BT 4
INERATIE Rk 80%, ML /N RAFTH RN 40%, i 1gY 7] LA AR 718 5 32 v0 1]
R GY(Li et al. 2016). 7= 75 3 KR A B2 S AT A B PENG VS 0 E A, Pk
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[ 7 i K88 BN B HLAALEAR AN AT DL Z AN A ARG, 1Y AT RLE Z PR I 5 Ay
B 0F 2 i A0 B i R M R RG B B8 77 o AT IR T IR 45 SRR, PURIGIRA B 1gY LA
AR AT I8 S 32 R IR A W 5 RWIRYS, T AERE S 1gY 1897 AP IS AE MR 5 12h
HIL T ™ E G V5 (Wang et al. 2019).
1.2.5.2 BREIMAERSHRISHEE AR A

Vega &5 AR B 0T AR 4, DUIRPLA: A BUAIRE & 1gY BRI, 45
RRIOR \gY BITHF, BIE R, SRR, maEAREZ IgY A
SR, B RIUR & BRSO EER, U8 DARPUAE A BUEIRTEEE 1gY
A] AR V6 i A /N A= DR PR B i 4L 5 | BRI IRV (Vega et al. 2015). Lee &5 A& HAE i
FTPEIRVS R S1 AR AHI & T N B HUA, X 4~5 HI&Hi A% DI PEDV AT 20k
&Y, H$L PEDV S1 & A I HIAR D IRIGIT, 19Y WBITHAF LG 1~2 R
RIMHBREEREIETE, HITME 4~5 K, RSHEFGES, BERmms, W
BEOT MU I RF S R VS K, W28 B8 52 7™ B ZE 4 IR (Lee et al.
2015). Kweon 5% 7§t PEDV G s HLAAXT B AUATHE 196 TT 3808, S5 5 &8 1gY AT L
BEBRATIEZET R, IGRIETT IR B, S5 R4 LE DR 1Y FRAT-4% RS 26 B
wiEE, UB DR PEDV IgY 2 —FA R 1697 752 (Kweon et al. 2000). KT
G X R S G e BR AR 1 19, HIREO 8 L 3&E A KRB 72, XS ) 2 4 3
YREEHUAR 1QY 15 B 45 Lo WoHr IR 7 5« 15 etk 2 BB DL K 3t 8 A o 42 T 2
J7iZ, Aizenshtein 8 ANTE 1 H S B PIRXS HryE S Pise et QTR o3 25 (1 O s Piig 5
RIUAERZI S5 U EEANAFE I3 RO, BT RIXSIIAIRAR T A RS (Aizenshtein
etal. 2016). UL, UHEEHUARLER 1S PED J5 T EUS IR A RS, 458 A R ALATH6 7%
Pl PEDV W& J5, IAR$YL PEDV BREHLIR IgY, VR T74H 10 SkAFHE40T 7 3k, fRY
RN 30%, 1 IgY FRBALH F 10 SKAXBET: 13k, RI7ZKIE 90%, 1M ARBEATVETT X R4
WG AR R AET, A IgY 7E PED MR iE A RIFIEFH (P44 2018). R
ST MU ) AE AT G RV ST PEDV BREEHIAR, XTREZH 6 SAFIEAES RS 2~3 d N
DRI IE S R WK 45050 T, 1gY YR TT A HE S IR A6 I 38 (oK RE, IR AR Rl A
MRy BA&RIGH 6 SkAFEIIET: 13k, UEB Okt PEDV IgY Bi4% PED B M (FE
L 2017). BKAEAEFE NN TSGR T, KIPT PEDV BP B HiiR s 4 176
BN 75% (9/12), T RELHAT o — = o B G R T AR (K K 2018).

1.3 IRBENENX

AR, PED BT ™ H B I Ml ) i R JiE 8 M5 kit = Ik v ANV RS 0K
W) 2N, AR AR B Tz B e - (E T PEDV SRR A WIAE 7,
SRR E R, FEOREEMPERM. Bo0En CRIEMESE) #R2iH

8
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LRSS R, ANREAROR T B E REF IR RN, HIFLH slgA Uik
TN, TEIREG I SR BB e Ry . RN PED A 3L
i, SRMIA IR ROIA R, T PEDV AT T AGa /e Ja it . 51
HHUA R S RE P AR IREE, 5L 19G ThREMLL. 1gY HA A
%y Bl watEmaF s, B I B &t N BN iz .

AT 73 B PEDV JiATREbR, il 4 9h VS G P2 Wi i S 4 e 49 7,
M S i P ERAS KT BT PEDV B SEHTAR, i3t 25 Xt %% 1K) 19 £E AR Sh A R 22 14
BOR, PALIgY RIEACRFPEREAT I 7E, Dyt — 2Dl PR B e 14 4%
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AR

BT BRITHESRERITRN T EEE

FRAT IS (PED) & BB RAT IS Wi d (PEDV) Sl B FIE W, M 2010
FEIRFF4G, PED fEAENEENIFREISRAT, PEDV B4 1 A WAFRIET R Eik
80%~100%, J™“EHIEI AT (B4 2020). HAj, % PED [py+s £ %
AR %, KT 2011 R4 B 1) PEDV AR SR A CVT77 48 395 TH R ) S % R L
BRI, IR RE TR CVTT7 SR EE RS, L3 oA B 4 24X
N 54%, %)% PEDV 283 ik R B Ik S APUIRFH 2N 90%, Firs AT J 47 1%
R . PRI, WIAE A A3 2 1) PEDV bk 5 %)% (1) PEDV 248 Ffk
[FRPE R 99%, 1Y CVT777 LMk [FIIEMEA 87%, i BH R an % i RS AT B AR I1)
EREK, ATREE FEUES R K PED H— AN RFE RIS /NE 2017). #Hokz
[P T UE B, PEDV #7728 SR 1 HU B, AT B2 T B0 i W 1) = 22 i K (Sun et al. 2016).

H i, PEDV FEHR A BT AL 7 idk i PED BB #2455 E IR 5, 4 T @ Im K - PEDV
BEMRIAIRAT AR 15 Ol ARS8 RIS i A PED BIFIARAL A 3 R A IR VS AT 48 1)
NHHL, 8T Vero 415 B AR EEFR AT PEDV AT EEMRIN /3 %2, N PED I
AR LR

2.1 &}

2.1.1 K HBarRRYSRIIR
Tkl RSB TR I RS A5 /N2 3 435 Vero G H P AE AR MRRHE
KRB A S DA S AR

2.1.2 FERFI A=
707 P 3 R S A B 4% W3 2-1.

10
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*2-1 FEXFIRMNE

Table 2-1 Main reaaenats and instrument

£ (Name) /A (Company)
RNA #2Hia77 RNAiso Plus FAEMTRE CKiE) AF
5xqRT Super Mix 1% #% 5t i P SV M AR ) o
2xTaq Master Mix bR AL AERIF AR A A
DNA Marker EEYITE CKiE) AF
DMEM K;553E HyClone A 7]
fa 4 Mig . TR Gibco /A
I e dE Agarose 1% % BioFroxx 2 &
FITC Aric il #EHi/ N 19G Fifk REE =AW
WMER S Eppendoff 2\ ]
N 2% [ Millipore 2 7
BBJE PCR A, IR FIKAX Bio-Rad /A ]
BANEEIR AR AX Bio-Rad A
AR G DAL Eppendoff 2 ]
15 B 29 A Nikon 2 ]
Y M35 7R 4 Thermo Fisher Scientific

2.2 Hik

2.2.1 fREIEYALIE

WIEEAFRER NGB R (BB BIRERNTR N, IR EE, WU B
UFILHEASI R 2 mL, I 10 mL TG PBS SRR S S8 5 K 2330 e &2
3, 64 2mLEP, FEMNEEREHLATER, LL4°C 10000 r/min &
20 min J5, WO ETEBOL ERR T . WARER B T80 C IR 1F .
2.2.2 5|¥I8Nit 5 &K

3 NCBI Wi, FKHL PEDV Frfifk CV777 (B35 : AF353511.1) ) N F:[H
F¥ %1, A Primer 5.0 BT 51 vt FAE PEDV BRI . 514 V8 2R A
FlA R N 10 pmol/L.  FAR{E B L« 2-2.

7 2-2N EE5|¥F5

Table 2-2 Primer sequence of N gene

S|4 %% (Primer name) 7% (Sequence, 5°-3°) 724 (Product)
PEDV-N-F GCAAACGGGTGCCATTAT 6471
PEDV-N-R GACAGCAGCCACCAGATC P

11
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2.2.3 A4Rm A H PEDV HI4&
2.2.3.1 %3 RNA BRI R R AE =

H Trizol VEIREUHEE RNA, $RBUSFE FATA 5 O ERAEIITE 4C kT . BUR BB T
(P9 5 /N AR ZR 519 100 pl T 25008, N 1 mL Trizol #R, = E 10 min;
BN 200 pL &4, 7840 EIR A) 5 B 4 min, 12000 r/min &0 15 min, WEGER
ENSSEFABIRS, BURNESIFE 8 min J5 12000 r/min B0 10 min; FHEE L
BN, INNIE R TC/K CEELEEDTIE, 8500 rimin B0 6 min, EEPRL 11K, Fig
EiEEEEOEEERT G, HiEET RNA BEXGE K # /KM RNA JTE. 1E RNA
W 5 42 IR S I s i A S R U B & B cDNA, RS R 2-3 Fin . [ S 464
N: 50°C 15 min, 85°C 2min, &/ cDNA #£-20°C F{R17-

#* 23 REFRKR

Table 2-3 System of reverse transcription

444y (Components) L (Volume)
5xqRT SuperMix 2 uL
RNase free water 7 uL
Total RNA 1pL (1 pg)

2.2.3.2 BRYFERRY PCR ¥ 18

PLE ¥ cDNA AR, F PEDV N Z:[RIRq 5 1% 5 #1347 PCR 97314, PCR 71
AW 2-4, NFEFHN: 95 CHIALYE 5 min, #RJ5 98°CAM: 30s, 56°CiEk 30,
72°CHEfH 30 s, FLAEFR 32 Ik; 72°CHEMH 10 min &5 R M .

%* 2-4 PCR R Mifk %
Table 2-4 System of PCR reaction
24y (Components) AR (Volume)

2xTaq Master Mix 10 uL
Forward primer 1uL
Reverse primer 1uL
ddH,0O 6 uL

cDNA 2uL

2.2.4PEDV IS
2.2.4.1 Vero fARARNE 77

1 Vero 2 g MIRZEE AR ECHE , JBON 37 “CK A PR fi#i% , LA 800 r/min .0 5 min,
7 FIGJEINIE & 10% FBS ) DMEM K577, WET H & Vero 41, 44 5 TR EL 4 A
B E T25 B, AN IRBUBN 37 'C. 5% CO, ZHiff i sa e, W H .

12



PHIBAR MR BR S  - 2 Ar 18 3L

2242 RRHEMSHREN S

T25 ¥ 7 A& R IR Vero 40, FJCHE PBS ¥k 3 Ik, 372: PBS /5 N 0.25%
FEREALFEANAY 1 min, FEPEEERE, JIE R DMEM B38BT E BN, H4ii
2 6 FLANEEL IR b, In& 10% FBS ] DMEM 15773, FF 21 70% ~80% 4 i,
F LR IR AL ER U 1) PEDV PR A 2H 23 A0 PR _F 35 W, T 540 B L3 in 500 pL,
¥MIN 1.5 mL 955 2% FBS f¥) DMEM ZEHrRE 325 (BRAR I 10 ug/mL), 4 6 FL4H
MR TR A5 77 48~T72 h JaWshE, 1L E & 340, A RT-PCR il 4 & (1
PEDV #%B&, Il N BH 1 M 4k B2 4% X5 7%, H A PEDV 1 LATE Vero 40 A H Fs e 39 7
YA H B B A4S (CPED, 1B PEDV 43 & il -
2.2.4.3 4HRE L35 E AN

BUEEMEE P3. P6. P9, P12 fRAMY LB, Trizol yE$EHUAN MY b3 v 1 s
RNA, & 1 cDNA, PCR N4 38 PEDV [ N K v B, #a A [ AR 23 H PEDV
(153 B 1 o
2.2.4.4 [EFFEEERAINE(FA)KEN PEDV

¥ Vero 40 2 48 FLAR ., FrAifi# 80% /5 #:Fh PEDV S 563, 5 H W24
MuwAs, Fp LA CPE J5, Kiirdifu o B PBS Yelk 3 i, F JPeikil)a H
/P9 R (1:1)F-20°C [& 5 40l 25 min. ] PBS WPk 3 i )5, I\ %5 3E W (1% Trition),
FEIAEH 15 min,  PBS G I 5% AT Ky, 37°CEH A 1 h, PBS iELES,
BN 1:1500 # e 41 PEDV N 25 5T, =IEAEA 1 h, PBS ¥e¥k 3 6, HEHTR 19G

(ZHOEEME 1 h A UG BRIED RN EOG3ET , PBS Btk 3 X5 H DAPI

Y% 8 min, PBS Pk 3 UG, B 48 FLARTRIE VO BasE ML, M.
2.2.4.5 &3 TCIDs HIME

M€ PEDV P26 fCHIZH ML HUK UL (TCIDs), K T25 B IR MR AS R IFHT Vero
Y%A 96 FLARH, FRAHMI K 80% MR ER . HAEW R B 1.5 mL E.04 10
A, BN 900 uL DMEM 15953, WREX 100 pul SR TN B 08 0, RV 10 1%
fELRiRE, JERRE 10 MBERE, SRR RETEPD 8 LA, BEFLIN 100 puL i, [F)
IS R . 4285 5K 96 FLBUBAEFZFENEE 1 h J5, AEUREER, MA4ERESEF;
FEAELEE TR 5~T7 d, BRMWEL TP LS, WA Reed-muench AT EE K
TCIDso, BRI - FEES L= T 5097 48 Z-50%)/(= T 50%37% 48 %K T 50%
AR ER); 19T CIDso=1E 25 L] > B %o B2 [A) [ 2+ T~ 50975 2% 2675 B FEE X 4

13
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23 &R
2.3.1 K4 PEDV B NIFI S BLE
2.3.1.1 HZE5mEF PEDV #%ERRVAE N
RT-PCR J5 A& 0 23k firh PEDV, PCR ¥ =¥ ik 45 B BoR, Fod K
Z)7% 647 bp (JLE 2-1), SBHMEX RS K/ME—2 WHA LY RN PEDV FHME: .

M 1 N P

M. DNA #5ifE DL 2000; 1HZV5HF At N. BHPEXTHIE P. PEDV BT AR
M. DNA marker DL 2000; 1. Sample; N. Negative control; P. Positive control
2-1 ##lsh PEDV N E[E K PCR #1400
Fig.2-1 Detection of PEDV N gene by PCR in clinical samples
2.3.1.2 pEEF EEPRERNE
$EHUP3. P6. P9. P12 AUMIN AR I SRR S RNA, &/ cDNA, RT-PCR £

I PEDV N %:[H . PCR =¥y H vk 4 3R (B 2-2) R, 1F 647 bp ZL¥HBL T B 46,
MTHALE R —3, $&7~ PEDV 7E Vero 4075570 55 .

M 1 2 3 4

1000 bp
750 bp
500 bp

M. DNA 54 DL 2000; 1-4. P3. P6. P9. P12 fC4Hf [-i% PEDV k4
M. DNA marker DL 2000; 1-4. Results of PCR for the virus of P3. P6. P9 and P12
2-2 4HBE 35 PEDV N EE# PCR 3140
Fig.2-2 Detection of PEDV N gene by PCR in cell supernatant
2.3.1.3 PEDV R\ Vero 4HAf

K PEDV FRERTRL EIE %R Vero 400 )m, 285 11 AR 415 77 60 h, 4HfEH:
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LA A6 R . 40 B IR AR Bl A B . ML i & SRS, 5 PEDV 7EE 3%
A B AR E (CPEY —8 (K] 2-3),

- p 2 N 5L o e ’ ¥ ; £ -
.-‘;‘ » > ; = - \ Foa > - 3 \ X
| . . - - ’
s . "‘ a ~
] . k. .
> ”
| o~ . o L) )
E G
. ) 100X.,') S :
[ o =
R S I!A'-'Zli ./ o

A. IE% Vero 4 B. #:# (1 Vero 41
A. control Vero cells B. Virus infected Vero cells
2-3 DEFHRIEM Vero FfRERIHFE
Fig.2-3 Cytopathy of vero cell inoculated with PEDV isolate

2314 ESHBPNEIERZZRE (IFA) &

F PEDV N Z& [ 5 e FEHUAREE ST IFA 77, K6l Vero 41/ 1) PEDV. 453 &
N, fEHEAH PEDV YRR A, w0 R E SR %, Sof IEZH 240 Jf o DU oK L 2R
T, R EAFE| PEDV, K HAar4y PEDV HN-LY-2018 bk (& 2-4).

A. Vero #ii g % 8 B.4iL PEDV N & I $ifk 540 Vero 21 fufF H
A. control Vero cells B. The results of anti-PEDV N protein antibody on Vero cells

2-4 PEDV 7 B ERAVEIR 2R AN
Fig.2-4 Detection of PEDV isolate by IFA

2.3.1.5 5 &% TCIDso BIMIE

PEDV JB&Z¢ Vero #iifflf5, RFARMEZHd3% 96 FLAR FA s L FLEL (% 2-5), &
ZENEE 5-7 d, tR¥E Reed-muench i+ E R EE ] TCIDsg, ZTHHE I EEH] TCIDsg
N 10°%0.1mL. BAAE IR

PR B L6 51=(58.3-50)/(58.3-21.4)=0.2, JfTLA 1gTCIDso=(-1)x0.2+(-6)=-6.2, TCIDso=
10°%0.1 mL
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#< 2-5 PEDV 4> E#k TCIDs, BYMIE
Table 2-5 Detection of TCIDsg of PEDV isolate

ﬁﬁﬁﬁ(g CPE fL#  J& CPE L% %\,ﬁ (Total) " LA
Dilution CPE L% J¢ CPE FL3 (CPE %)
10 8 0 46 0 100 (46/46)
107 8 0 38 0 100 (38/38)
10° 8 0 30 0 100 (30/30)
10* 8 0 22 0 100 (22/22)
10° 7 1 14 1 93.3 (14/15)
10° 4 4 7 5 58.3 (7/12)
10" 2 6 3 11 21.4 (3/14)
10 1 7 1 18 5.3 (1/19)
10° 0 8 0 26 0 (0/26)
2.4 Vg

FERAT MRS 9 5 (PEDVE N B B AR AT R B R IRVE ) R R R 2 —, PP E
PEAS 28 b ) £ e R e, ) R FLAT-J ) By 28 0 j ™ 52 el (B YR % 2020). % PEDV
AT BERR I 23 BRI AU B AR e . AT 2% BURMLE . i A LAk, (2
PEDV B 5tk ARSI B 3G TR BONINME, 77 EAE RS FRAE R I — 2L AR R E i, 4
JREE IR A RERIE S AWM Thae, WREA SMNEEE AN, WA A A
Jia P A K RN B (Kusanagi et al. 1992), F YL PEDV 40 B X 78 H R & (1 Big b 2 f5
A BeAT A L= 2 A PRARFERAS . FESR TR P MDA IR TS DL, PEDV B Ju Y
5, A DL OB R TR s ISR, PEDV IR G Vero 4Hfiuss 3% 3 KRG, #b
IR I AL BRI, IR B IR TR R T ARG i ORI, T W e A AR AE
XP T PEDV [ B Ik HEAEH, R AT 5e5 PEDV 18 H ARG SR A T 1 By
NHBAY, FIRES NEAL T E S A &R B F B O<(Shirato et al. 2011; Wicht et al.
2014).

AW AN LT IS Vero BRI AMIn R 8, o AR USSR, BR
FRAREEE 11 AA4H1 60 h I, A WLEL 34T 4 W] R 1) CPE AN AL 2 J5 4k SaA% A 37,
TEAEARERE A, R DU FE X A M (138 BLPE IR T3 g, BREEE 21 AR, Vero 4fiffudE
B 24 h, 7ERGUEE T DOWE B AL A M0 AS . 7E PEDV 7> BRI FEH, K
LRI EE I Vero 20 g tH IR 78 CPE 78 2 AT, B SR 2H 200 Jf AR xef Bt 2H 44 i O 1 I 22
5, MEESALE IR, PEDV X Vero 40 A & N B # 58, ML 25 11 /R,
TR ARG M A, G Vero 4 T SR8 40 B i P AR EL R G, 550 AN,
TR — N KA R, Bimaa RErAiz, ROV IAE) CPE e, X 55KFM:
I3 B 11 HBXT/2018 k&4 Vero 45, HILMIA MR AL (5K FI#E 2019). 7E

16
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5rES PEDV (i R A, RG0S DN T BTl 43 B 25 1o O R4S R R E AR A,
J 61 ST U0 %) PEDV (1 S B H, (s Z AL &, W LA R F 340 28 I Rk

BB R P3. P6. P9, P12 fX41HI LiE, £ RT-PCR HikmIhy 1 H PEDV
(1 H BIEH, VLR R AR TR AN S, R R B A B . (R G
90t (FA) IRIBZE R, H N EE R EBEYURE R REh T, KIIETEA Vero 41
o KESEZE, X IRARBRAROLES, WHRERTEN Vero 4, 7E4N
Mh e A K, DUF AR SRR S 2 1 #k PEDV JiE, JEHH &AM
PEDV HN-LY #k, 52 5% 35 (¢ BUR e & TCIDsp i 10°%0.1mL, B 5E 7r BAEAR
B3¢ )5, PEDV feWSRIFHIE NI, AT LAZE Vero FFa e 10 .

2.5 NG

(1) MZ RT-PCR # IFA % 52 #) 4 PEDV FH M BE V5 R F i Th 4 2515 3] 1 ¥k PEDV.,.
(2) PEDV 4} B #kAE Vero iiffi ) TCIDso A 10°%0.1 mL.
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$F=EF PEDV 5T EHRHNIZETF S

S H /2 PEDV R EZERME AL —, B8 2 MPUE P FIRAL LS SR ™= 4 £
SR PR AU . S B 40 S1 45 #938K (1-789 aa) Al S2 45 #4145 (790-1383 aa) (Follis
et al. 2006). S1 £t AL AR T P RN N ZAR LRI, 1T S2 S5 IRARE 75
S PR 42 (de Haan et al. 2006). S & H S 2K gwtd, 4324 S1 A1 S2 2K, S1
WEEW N AR Y PEDV B /I B ZHEDN, S1 WL N K45 Mtk 197 a3t
W% 5 4= 2855 PEDV 305 71 (Hou et al. 2017) . AR 4 S1 £ K 1548 1540, 71K PEDV
3N 2 FhFERAY, B G-1 B GRATHR) AT G-11 B (Z88k), BFFERBL, G-1 B4 G-I
RIFFHR I S1 BERIAAAE UK Z 5+ (Su et al. 2016).

K AN BEEF R B B 58] 14> PEDV 20 8RR, X HIER AL, #iL38 70
BT, S TRRARATRE IS ZE G R ml, RS TRAT A R i bk, e NS M Fi e fit
BN R

3.1 #R}

311 FERFI LU ZKE
TF 8 BT AR S A B8 15 4 L% 3-1.

% 3-1 FERAFIRALE
Table 3-1 Main reagengts and instrument

4% (Name) /vd] (Company)
K545 B DHSo &2 45 FARAEDRHE (b5 HIRAF
pPMD19-T #ifA EAEMIRE CKE) AF
Gel Extraction Kit i [5G 71 OMEGA “HA
fEL BE R B TR AR bR SRR S A IR A
VKB Scotsman A 7]

R ARIR KA HNE R A5 A T
T E i A% R A AR IR AW
HHE ARG W IR I T A IR A W

18
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3.2 Hi&
3.2.1 PEDV &tk S1 EE K E R 5 14r0i% 1T

MRYE SCHRRIE, W& g S1 R 519551 (Su et al. 2016).. S1 FER 4K 47
N2 B ATY IS, a2 X1, wRE A BOR/N g il se 1461bp A1 1117bp.
SIWAE VR 9 10 umol/L, FUA(E BN 3-2, 19 H P8R EM A R A .

%% 3-2 PEDV S1 £ &5 457
Table 3-2 Primer sequence for PEDV S1 gene clone

ClEY B2 Fr 3 PR
(Primer name) (Sequence, 5°-3”) (Product)

S1IM1-F GGTAAGTTGCTAGTGCGTAA 1461 bp

SIM1-R CAGGATCATCACAATAAAGAA

S1IM2-F TTTCTGGACCATAGCATC

S1IM2-R AGCACAATCAACACTAAC LL17bp

3.2.2 PEDV 8% S1 EERESFFISh
3.2.2.1 PEDV 73 &#k S1 EE R =&
12 2.2.3.1 7153 EC PEDV RNA. & i cDNA. H ¥ iHE HUr) 2 %514 SIM1

(F/IR) #1 SIM2 (F/R), 3yliid PCR J7i% e fE S1 KA v B PCR & & W3 3-3.
PCR .45 f4: 95°C 148 14 5 min, 95°CAE M 1 min, 57°CiB K 1 min, 72°C #E{f! 1 min,
JE 33 RIEI, #RJ5 72°CIEMH 10 min. PCR 4505, F 1XTAE HL ik 22 Ac i1 10 g/L
B EREEERS, X PCR FPHiiAT BBk, fERIMT MW H R &Y T, @
B R AT H BB B

7 3-3 PEDV S1 £[X PCR sep&fk %
Table 3-3 Components of PCR for PEDV S1 gene clone

444> (Components) AR (Volume)
2xTaq Master Mix 25 uL
Forward primer 1L
Reverse primer 1uL
ddH,0 11 pL
cDNA 2 uL

3.2.2.2S1 EEREHIERZ. &k
P e B SIML AT SIM2 FER F By, 07l 5 pMD19-T e ik gt T &Rz, &
BARRB (10 pL) W3 3-4, 16°CHEES he ARG, BEREWHEALEZ S KR
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=% PEDV 5 BIFRIVIAE AR R 04T

75 # DHSo i, 20K SBANAEI5E PR )5, N\ 500 uL LB £5 753, & T 37°C
FERREL 1 h, SRJ5 1000 r/min B0 5 min. WHL 300 pL EiEE R F 3, M
Tl R TR R B A, SRS BT (FEREFER) . R
BT 37°CH: % 15~20 h,

% 3-4 BMEESHENEERER

Table 3-4 Components for target gene and vector connection

%4> (Components) AR (Volume)

pMD19-T Vector 1uL
DNA 3uL
ddH,0 1ul
Solution | 5uL

3.2.2.3 EEYIMEEMFIIS

I R i Ak ) B B BoE Ak fa . TG R PRE AP AR e B VR, SR
FRE] 1.5 mL LB B3 (HFEFHEER) ., TCRERFE 4~6 ho LUIE IR R AR
N PCR HIAAR, F PEDV BN 5 #i3E4T PCR #7314, SR PCR %58 NBHPEMI B
W, TCHEWEL 400 uL 0% A F BT IF . H SeqMan B4 IhEEPHE S1 R 4K
JP5), 192] S1 B 4K P HITE NCBI FEFiE T BLAST Hexf, N4k 22 tkE R AMA
BTN PEDV BHEFH, 550 BRI S1 JER P 5 AT FVEME T, SHEHRME
B 3-5. % PEDV 7 &Pk S1 B K741, 5 FiR 22 #k PEDV 2% %k, H MEGA
AR TR BRI AL AU, 325 4 E A PEDV HIIRAT AR 18 o

% 3-522 ¥k PEDV &£ &5k 8
Table 3-5 Information of 22 PEDV reference isolates

BER FRT E/S GG
Strains Accession no. Strains Accession

Cv7177 AF353511.1 CH-GX-2015-750A KY793536.1
CV777 attenuated KT323979.1 CH-GDGZ-2012 KF384500.1
AH2012 KC210145.1 CH-hubei-2016 KY928065.1
DR13 attenuated JQ023162.1 AJ1102 JX188454.1
SM98 GU937797.1 CH-SCNC-2-2015 KU975415.1
PC177 KR078300.1 AOM-1-JPN-2014 MF152603.1
CH-JX-1-2013 KF760557.2 OKY-1-JPN-2014 LC063847.1
HNLB-2017 MF152603.1 YC2014 KU252649.1
CH-HNZZ47-2016 KX981440.1 GD-1 JX647847.1
CH-HNAY-2015 KR809885.1 GD-B JX088695.1

ZL29 KU847996.1 CH-HNYF-14 KP890336.1
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3.3 R

3.3.1 PEDV sy &tk S1 EFE Ry pE

T PCR 777, wabE3kf3 PEDV 20 &bk ST ERF M 2 M B, KNS TR A BER
/N—, %) 1461bp F1 1117bp (K 3-1). LB PCR %7€, K1 1A SIM1 1 SIM2
SR ) E A TR, K 5 S B 1 T O AR A R AT

M 1 2

2000bp

M. DNA #51E DL2000; 1. S1 2[R M1 Bt wif%; 2. S1 %K M2 BUa b
M. DNA marker DL2000; 1. S1 gene M1 fragment clone; 2. S1 gene M2 fragment clone
3-1PEDV # Stk S1 EFER = E
Fig.3-1 S1 gene clone of PEDV isolate
3.3.2 PEDV S1 EERIFF 5k
W BAE T Bk I FE 2 s, ] SeqMan #Ext S1 FEF ) SIM1 A1 SIM2 B
(R P 45 R AT BH R . P AR BN, 1% BRI S1 BRI 4Ky 2376 bp, H4fid
792 NEIER . F T4 DNASTAR H1(1) MegAlign F2/7 Zhfg, Wiz Bipkir) S1 %
K15 GenBank H LKA 22 MkSHRMRIEATIZ B IR . S EEIR FIVRMERIEERT,  EOXT 45
RO 3-2 FIE 3-3. 4y EEEARN S1 HEFY 22 FRE /NS5 B R R T IR AR AUYE N
91.6%~99.2%, ZIEEAHIIME A 89.6%~98.9%, HE7RAIK 7B ) PEDV Fkk NRAT
R, S RNTRIL, Z BN CVTTTT friErE (AF353511.1) #ZF R A
Ay 92.5%, B EIRAHLIE: Dy 90.6%: 555 FF A B bk CVT777 (KT323979.1) AHEHLER,
A 91.9% 1A% B AR AT DL 2 89.6%0 1) 22 Ak i AH AL 5 5 i |5 55 ¥ % DR13(JQ0316.1)
(1) S1 PR EERAHIMNE Sy 92%, ZAEEFRAHMES 89.8%; 5 2015 4EVU)II4r &tk
CH-SCNC-2-2015 (KU975415.1). | Z:4rES#k GD-B (JX088695.1) Fl2 {# 4 B ik
AH2012(KC210145. D % F B AN 3 7E 99.1% LA |, S L FR AR 7E 98.4% LA L.
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Percentldentity

W5 S1 EHNKRG A E M (K 3-4), K PEDV FhkIr Ny 2 M3k

& 3-3S1 EASEEEIRMELL LR

Fig.3-3 S1 protein amino acid homology alignment

4 5 6 7 8 9 |10 |11 (12 |13 |14 (15 16 |17 |18 |19 |20 | 1 | 22 | 23
92.6 |96.5 | 925|923 |95.3 | 925|925 | 924 |02.5 |93.0 | 92.2 |92.4 |95.0 |92.1|92.8 |92.6 [927 | 927|927 |99.8 | 1 Cv7TT

2 3 922/99.9 (920919953 |920 [92.0{91.9|91.9 |924 {919 | 920 |94.6 |91.6 /923 [92.1 |92.1|92.1 | 920 |963 | 2 CV777(attenuated)

3 |80 98.9 |98.8 |93.8 976 | 976 (978 (98.0 |98.0 |97.0 | 989 /939 (966 |98.0 |99.2 981991 (983|923 | 3 HN-LY-2018

4 |79 1 99.1]99.0 (93.8 (977 |97.7 [97.9 |98.1 |98.2 | 97.2 | 991 |94.0 [96.0 |98.2 (994 |98.3 (99.3 |98.4 (924 | 4 AH2012

5 |36 |01]85 920|954 (921921 |919 (92.0[925|92.0 |921 |94.7 |91.7 |92.4 | 922|922 (922 |920 |964 | & DR13

6 |80 85 11|09 98.2 |98.2 |98.0 | 986 |98.4 (974|998 |94.6 971|988 (989 |985|99.1 986 (922 | 6 PCAT7

7 [81 861210 /85]|0. 98.1)98.1 |97.9|98.5 |98.2 |07.3 |99.8 |94.5|96.9 |98.7 | 98.8 |98.4 | 98.0 |985 0921 | 7 CH-JX-1-2013

8 |49 |49 |65 | 65 | 48 |57 948|942 945 /939|934 |945|98.2|92.8 |94.7 939|937 (940|937 (951 8 OKY-1-JPN-2014

9 |79 |86 |25 |24 |85 |18 19 979 |98.4 |975 972 |982 |947 [96.3 985|977 |976 (979 |976 923 | 9 CH-HNZZ47-2016

10 |79 |86 |25 | 24 |85 |18 |19 |54 979984 |97.5|07.2 |98.2 |94.7 |96.3 | 985 |97.7 |97.6 |97.9 | 976 | 923 | 10 CH-HNYF-14
§ 11 |81 87 23 |21 86 [20[21]61 |21 3 99.2 |97.6 |97.998.0 | 945|970 /991|979 |97.7|98.0 976 (922 | 11 CH-HNAY-2015
5 12 |80 |86 |20 |20 |85 |14 |15 |57 16|16 98.0 0731997 |98.1/98.1|982 |98.0 (923 | 12 CH-GX-2015-750A
,% 13 |74 B4 20 |18 |80 |17 |18 |64 |25 25|25 98.198.3 |99.5 984 |99.1|928 | 13 CH-GDGZ-2012

14 |82 |86 |31 |29 |85 |27 |28 |69 292922 98.4 |97.298.4 | 976|979 |920 | 14 CH-hubei-2016

15 |81 /8511 |09 |84 |02 |01 |57 18|18 |21 987 |98.9 984|990 |986 |922 | 15 AOM-1-JPN-2014

16 | 52 |57 | 64 |63 |56 |57 |58 |18 |55 55|57 |65 8 |57 04.1(93.9 (942|939 948 | 16 priiet]

17 |84 89 35 |32 |88 |30 |31 |76 |38 (383128 2121|3172 96.9 |98.0 |97.1|97.6 |91.9 | 17 HNLB-2017

18 |77 |82 |20 |18 |81 |12 |13 |55 15|15 /09|03 19 |16 |13 |53 |26 982|984 981925 | 18 YC2014

19 |79 |84 |08 |06 |83 |11 |12 |64 23|23 21|19 17|28 |11 |62|32][18 993 985 (924 | 19 GD-B

20 |77 (84 (19 |17 |83 |15 |16 |66 25|25 |24 |19 05|17 |16 |64 |20 18|16 GD-1

2 |77 8409078300 |10 |63 [21 |21 [20 |18 |16 25|10 60[30 17|07 CH-8CNC-2-2015

22 |78 |85 17 |16 |85 |14 |15 |66 |25 (2525|2108 |21 |14 64|25 19|15 Al1102

23 |02 38|82 |81 |37 (682|83|51|82(82|B3|82 76 |85|83|54/|86|79)81 5MaB

1 2 3 4 5 | 6 T8 9 |10 |11 [ 12 13 [14 (15 |16 |17 |18 | 19
.
3-2 S1 EFAFFIEIRM 345 R
Fig.3-2 S1 gene sequence homology alignment results
Percent Identity
4 5 6 T 3 9 10 (11 |12 |13 |14 |15 [ 16 | 17 |18 |19 20 | 21 | 22 | 23

1 915953914 911|957 (913 [91.3 |91.191.2 |91.6 |90.9 |91.2 | 954 |90.5 | 915 911 [910 914|911 /994 | 1 cviTT

2 90.5 997|905 |90.2 | 95.6 [90.8 [90.8 |90.5 |90.6 | 90.7 |90.5 [90.3 |94.7 1 89.7 [90.9 | 90.0 | 90.1 |90.2 | 905 |945 | 2 CV7T77(attenuated)

3 80.8 |98.9 | 985|929 |97.1(97.1|97.6 |98.2 |97.9|97.1 |98.7 | 931 |96.5 |98.0 | 984 | 98.0 (084 981 |90.0 | 3 HN-LY-2018

4 |91 992|935 |97.6 |97.6 (98.0 |98.6 (98,5 |97.7 [99.4 | 938 |97.3 | 986 |99.0 | 984 |99.0 985 909 | 4 AH2012

5 |49 03 110 90.595.8 |91.191.1|90.7 [90.9 {91.0 |90.7 | 90.6 [ 94.9 | 80.0 |91.1 |90.2 |90.3 | 905 905|948 | § DR13

6 |92 10211 |05 93.897.897.8 |98.2 |98.9 (98,5 [98.0 |99.6 | 94.0 | 97.2 | 98.9 |99.0 |9B8.6 |99.2 |987 |907| 6 PC1T7

7 |95 10514 |08 (102 07.6|98.0 |98.6 |98.2 |97.7 [99.6 | 938 |97.0 | 986 | 987 |98.4 |99.0 |985 905 | 7 CH-JX-1-2013

8 |44 46|75 |68 |43 |65 . 93.593.6 |93.5 |93.3 |93.6 |98.2 | 922 /939|933 | 931|935 933|951 8 OKY-1-JPN-2014

9 |92 /98 3024|9522 24 6. 97.3|97.7|97.2 |97.3 |97.7 |93.6 |96.2 | 98.0 | 973 |97.2 |97.6 |97.3 /907 9 CH-HNZZ47-2016

10 [ 92|98 |30 |24 |95 |22 |24 |62 . 97.3|97.7 |97.2 |97.3 |97.7 |93.6 |96.2 |98.0 973|972 | 976 |97.3 |90.7 | 10 CH-HNYF-14
§ 1 |95 (102 |24 |20 |99 |18 | 20|68 | 27 98.9 |97.5 |98.2 |98.1 | 938 |97.0 991|977 976 980 (977 |9056 | M CH-HNAY-2015
% 12 (93 (10118 |14 |98 |11 |14 |67 |23 |23 |11 98.1 98.7 [ 939|971 |99.7 |98.4 |98.2 | 98.4 984|906 | 12 CH-GX-2015-750A
% 13 |89 [99 |22 |15 |96 |15 |18 |68 |28 |28 |26 19 98.599.0 (910 | 13 CH-GDGZ-2012

14 [ 98 |102 30 |23 |90 |20 |23 |71 (27|27 |18 |14 98.2 (902 | 14 CH-hubei-2016

15 | 93 |104 |13 | 06 |101| 04 | 04 |67 |23 |23 19|13 98.6 906 | 15 AOM-1-JPN-2014

16 |47 |55 |72 |65 |53 |62 |65 |18 (67|67 65|64 935|948 | 16 129

17 (102|111 ] 36 | 27 (10828 | 31|82 |39 (39|31 |30 975 898 | 17 HNLB-2017

18 [ 91|98 |20 |14 |95 |11 |14 |64 [21[21|09 |03 98.4 (909 | 18 YC2014

19 [ 95 (108 | 14 | 1.0 |05 1.0 |13 |71 |27 |27 |23 |17 98.5 (905 | 19 GD-B

20 | 96 (10720 |17 (10414 |17 |72 |28 (28 |24 |18 17 GD-1

21 |92 10517 [ 1.0 (10208 | 1.0 |68 |24 |24 |20 |17 |15 |20 |09 |65 |28 | 14 13 CH-SCNC-2-2015

22 |95 (102 |19 |15 102 |13 |15 |71 |27 |27 |23 |17 [10 |18 |14 | 68 | 26 | 17 | 15 AJ1102

23 |06 |57 (108 |98 | 5499 |102|517 (99 (99 102|101 96 |[105|10.1| 54 |11.0 98 [102 sm9g

1 2 3 4 5 6 7 8 9 [10 [ 11 |12 |13 |14 |15 |16 |17 | 18 | 19

A, B G-l

WA G-I PR, A, CV777 £ #iigik. i [E 5954k DR13 FIl CV777 59880%
HHEWET G-I WA, A4 PEDV 4 E#kE 2015 4 V4 )1 5 55 %
CH-SCNC-2-2015. 24 BS#k AH2012 F1J 443 B8 #0k GD-B Z5[H )8 T G-11 WA,
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54 AH2012
2 A HN-LY-2018
CH-SCNC-2-2015
PC177
s[lf CH-JX%-1-2013
. AOM-1-JPN-2014

i AJ1102 G-II

GD-1

83
CH-hubei-2016
HNLB-2017

h". 4 oomnmzs

vc2014
5 -~ CH-HNAY-2015
CH-GX-2015-750A
100 | CH-HNZZ47-2016

— CH-HNYF-14 —
a3 e OKY-1-JPN-2014
— s
1m€’777 G-I
smoa

100
100 - CV777 attenuated

| orR13 attenuated _

100

P ]
o.M

3-4 EN S1 EFER ARG LK
Fig.3-4 Phylogenetic tree of S1 gene

3.4 1+ig

PEDV 1y S AN SR NI R e & EEAE, Rral2 S1 Wk, =
TR M ARG B EE R IR (LI 2016) . S R A S1 B2 AL A AL IR ] LI S8 3 7 A R Al
PO, TR I 3 EOCE R FR 2 (A (Li et al. 2017; Sun et al. 2007). UT4Ek, S 3
Ok 2 BT PEDV 4L ik A 2 FE 1453 #(Chen et al. 2013; Zhang et al. 2017).
WRYE S FER B AR 74T, WK PEDV #4808 G-1 LAY G-11 RS, G-1 WAL
AREIE R VRN CVTT77 bk, 17 G-Il WAk PEDV #:#k % N8 FAk(Wang et al.
2016).

T S1JEEE B K, BT AR 704 PEDV 23 BSRRH S1 R0 2 A Bt 4T
LR, %R R AT . 4R R B BRI S1 LR 4K 2376 bp,  ZmiiY
792 MR, HT S1 BN ARG KE RN, ZaEkET G-Il Y5 2015
SEUY 143 BS#k CH-SCNC-2015. 215y ik AHOL FlJ Z: 7 B # 4k GD-B J& T [ — 4
I, S1 EEF LR A Z LR FVRVES/E 98% LA b, Uil %5 B AR E T-AT 2 bk
HAG#E PEDV M5, K CVT77 Zdikk. WiFE ik 208 LU, CVT777
SSEHEHWRALSE T G-1 WA, T REXS G-11 3P B4 3 R 41 A B PEDV 28 SRR RE 2
LRSS (Li et al. 2020). [ Py ATE S8R 7SN TR S, BA 07 S AL T (G-I T AY)
BEXEAATRAT FIEEHR(G-N T AY) TS it 2 5 PR (Lin et al. 2016; Opriessnig et al.
2017). IfPRH PEDV AT B R IAL S 7] R T 8% R ) EEE R 5 .

B BT Y% (G- TR AN R IATHR(G-11 T AY) 2 8] (1) 22 53¢, A 56 IR 7
K 3R PED S 1 AL 76 v, BT 73 B 49 31—tk PEDV AT BAK(G-11 TE2Y),
i —BE XSS T I PEDV AT, il &5 PEDV PELIE, AiZEs T PED I
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=% PEDV 5 BIFRIVIAE AR R 04T

D FEHR B S 5YBSEI PEDV JATHERR ATl 4 JE 05 B I B BB IR AR

3.5 I\

(1) TLfEIR1E PEDV 2 BHkR S1 B[N, HEEFMAMEER T 5% ik
CVT777 [RPETEEAR, 54Tk CH-SCNC-2015. AHO1 1 GD-B 24 [a] st 5 75
(2) BT S1 HRFBEAE kG T kI, 1% PEDV 43 Bk N G-11 LAY,
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SBUE $1 PEDV RITEREEFLIRINE I IRRI IS

ANFAFE R BT PEDV ¥ 58, (EXMFHE I fa T ok, st MRS, M™EA
EATRE A KALTE (M N5R 2019). X PED MIBH I BA R A BUAIT ik, EredE
AR EN BEAE W AR, (Hl T PEDV AT R BARIRW B, IF SR
PRAEFE DRI 7K 22 5 B, ANRERT G2 4 i ol 2 Ji 0 BE 3L 3RAF ORGP PEHUAR IR 7L
FRERBIABRY: J1ah, A7 BT R — IR LRSS, DL 1R 86 1 4 928
FIERR, BEEVIZLTE SIgA 7ML, SFREIRAVE R ah e R 58, A RefH
1k PED Wk . 1gY s ME— R Bk H, Befs SXT R E R R &, 28
PEE R . 2 T FEESE, B FIPT PEDV SR HULRS L IRIAMERIAEAT 58, A B
K B5iG PED MIVEH » 2RSS NIBid Rk 4ifk, PEDV (1) S1 &2 1, HEMAEH E
WY SE TP S1 A UPE YA, LY DRI EHIAIGST PED, 45 RRILIR
IgY Y8 HREE 25 6 BRIk 78% (54/69), 11 AR 1gY MHRE 4 15 VA RN 74%
(56/75) (FH:Z4% 2018).

H AT, 5t PEDV YR HUAARLE I R H B0 S 1 22 R 88 22, 75 R g 4ET N H
B TAFFRGEY + PEDV BRIE R I AL FAFAE— € Z 5, TEHI AR 1% 1gY B
BEXT b R AT VBRI IR SR IR P S PRI L — MR ET G A2 BT 58, AR IR R TR 9T
HORESELFIER . FTEL, AR FEA I B 2 S 7248 4 h () PEDV AT T4,
PR IIEPT PEDV GPEHUE, A& PED BT FIVE ST S ALIRAT 0, [RI
o 1 2 U O SR P AR R ) A e R BR AR

4.1 ¥

41.1 =i

130 H 65 H =885y, R Tin mE EE B REEZ & &7 . 8959 100K N
HabEEE, K5 LB N rmRaNgG, — RMR—IR, 1RSI T rE B E A
HAARA TR A ] o
4.1.2 FERFIZLE

RG] 2 EAR A S 4% WLE 4-1.
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= 4-1 WFIFLEREZ

Table 4-1 Reagents and instrument

£ %% (Name) EP2 R (Company)
SEA IR IRAEF . A 5e 4 3k IRV 7 J6 5T B e S B H AR AT PR A ]
BRI A B AR SR BTXS 1gY (H+L) = Ht KN =8 Y A A
TMB & iy JEHRARAEY) 2 7]
it A Wk Sigma /A #]
PEG-6000 7 et KA AR R 2 7]
WREREE . thi-20 REE BT AL 22K PR A F]
E¥R REERFE R AL 22 1K70 A PR A A
% L iR R R ERHL A F]
B- A 9 g i AR R IR A F]

Protein Marker(10-180kDa)

GenStar A 7]

Glycine. Tris 185 BioFroxx 2 ]
EDTA Na, R RFFER AT

6xProtein loading Buffer
BCA A Il &

e EYRHEA R A
(R Rp e sy N

HHEIKAX Bio-Rad ‘A ]
eI B AL HA HITACHI A 7]

B ARAL Thermo Fisher Scientific
(EREREE ] MBS HIEARAR (R
96 FLIR T BB A PR A F
BRIt {8 % Sartorius ZE4 2 ]

4.2 Fi&

4.2.1 PEDV 5 BRI ER RIS & A&
4.2.1.1 PEDV 9 E#x KEE A RHI&

¥ PEDV 7 B #REGL 5 LT CPE 1) Vero 4Hfiux B ¥k 3 =, 4°C 12000
r/min 2.0 30 min, HU_EIEFATZE 022 um fLRIESS IR E G, MANEZSH . A
ZIREEN 0.1%07) B-IN NG, 4°CHEA 24 h J5LAME PEDV Kif, HET 37°C/KHEEA+
2 h 1113 B-IN N BR /KR 584, g KOG 225 STk P A 7T 7V (2L IRGF 2014), H K
1) PEDV $UJ 20 AN B IR e A7) 3B IR e e SRR G, A5 I 7o
5K PEDV 3 K58 &7 PEDV ¥ IRA e ml 78 70 Ak, AT REE T 4CiK
FEORAT o
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4212 RiEBERAE

(1) TR

W K iE ) PEDV TR, TCEEAEREL 0.1 mL 20 B4R N 5 mL ) TSB £ 77 5 A1
LB VR iARE I3k, T 37°CHiF% 24 h J5, MR R S HVEMILR, A LMEEK.

(2) PyEPERAG 6 % v

FiEIME: SR T B EEREL 0.4 mL S, T BT T E e,
2~6 s M AEM, ARt 10~15s.

FoE MM e VESTES A 10 mL R T B0, 3000 r/min &0 10~15 min A
S, MM TARAT LAE DL BT . B BRGS0 225 (BB 2R i) ol ) 45
FAR) (FEZ3C 2007).

(3) AR

S 2 SR AR R 7 3250 1) % () RS 5 AT 2 A MR AT 3R (Al BUk 2016). JEEL 7~8
R EI/NAR 10 B, AR R, 4% 5 K, RIGH/NREG R I
Fofr s PRAZE ARV 7 200 b, S5 HRAH IS TE B AR B #hK, 3 R0 oMl 8846 20 /) B
YOK REFIEENRGA To 75 5 KRR I o

4.2.2 HIEFRRGER S REEM T EEES

¥ 130 X 65 Hild =455 N GRIGAFX LD, RIGd It 90 K4y
gy 2 MR, REOE 45 I HoAr 40 RS eyt R4 Kl 4 1 PEDV JitAT 28 Stk K
TR A 3 IR I RS, TR ARG 14 d, RIS 893 B vty o IR ik
AP, BB ZIRGIE IR IRA S e R v, 0 A S VR S O B AR B AR K . SR
ML Z s S E 2, A RS ESAE IR 0.3 mL kPR e a7 RIEIR
ISR AN IR AL 495 8, JF BRI =5 T aa R RINEERS S5 85, Anidif T 4°C
RAF o G RERE 7 FRERIG LA R 958 My,  BENLIE S 41775 7 10 H
A3, B 1 mL VRSB0 IFSR M 0.8~1.0 mL I, 2536 B #r tH L& J5 T-20°C {147,
F T ) B2 ML SR 0 B9 90 7E

4.2.3 SREIMAREETG AL

KRR REE . B R AR E 1A PEG-6000 3 5 ot ie 48 A4 58 2 o () B 7
PUAATHEEL,  VPAk IEOm G H S AR PR IO
4.2.3.1 NEMAETERE G AR MRIEDRE

(LD 7K B « K AU B A 55 BB AR J v 7R K B3 K R, 123 10~15 min.
P RS AR B S 55 SR 1 R T R S EHOH 5, TR i |, Hlakz ik
GGG Ve AR AR, WISV AR B R BIE MR . VRS 28I 20 mL SRR, AR
JEHIN 160 mL B 2K, BEISEHHERS)GE, TV pHS.2, T 4°CH&MF FERE:
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B, BIWHET)E, ¥ EIERAE 4°C%AFT 11000 r/min &0 15~20 min, BP3R1FRHSZ
(1 BN S AR

(2) FlREE: HRYE Yang 58 A\ I IR EL e B UP s i 4A 77725 (Yang et al. 2020), i
AT P B HUAR I FE I K 8 5B A7k M BE (B 3 4 C IR BT, U 2 5 1 s
7£ 4°C"F 11000 r/min B§.0> 20 min, 7305 BIEW, REIMALKRIER 1% 0 ¥R, =ik
TYEA 30 min, REREZSRHEEHA. 4°CF 11000 r/min 20> 10 min, B EiEw
was, HHAIMANGEERIRR) PBS i, IR pH R 7.0, IIAZIKRSE
N B0% 1 VAN B B VT o IR BRE I T P R — e B, By 1E EhvR K s S8R
HAM. FEEE 2~3h 5, 4T F 11000 r/min &0 25 min, FEf EiEH, K&
JEIPTIE G & PBS AR, dkEin NBFBRER BRI, (FZIREZE 33%, =i
# & 2 h, 11000 r/min &0 20 min, 7 HiGjE, HSUINEEEEER PBS M ITIE B -
WERELH 1gY BEENENTESH, B THH PBS MMM, TP FEes ik
ENT, B REENT SR 1Y WU 4 CHRAT

(3)PEG-6000 i%: 27 3Lk 1 58 £ B UTUE 2304 T O S P AR ) 2 HL (Amro et al.
2018). #YE5 AR AKRIGANTRS I ERIBEEOE R G, S EE, UK Z REE
THVEONSRE, BHEREERPEE, REMAN 2 REIATRE PBS W, M3
PR FES 2], NN PEG-6000 #AK, RZKAEE Y 3.5%, =ik FEtE 45 min J5, T 4°C
T 11000 r/min B5.0» 20 min, 4 BB 7 —ADEOE T, WIAHS T HAR 8.5%
[t} PEG-6000 3 & , %54 30 min, 4°CF 11000 r/min > 25 min, ¥ _EiEW R,
UUiE A 10 mL 1) PBS WIS, IMAZKE )y 12%[) PEG-6000 # oK . B B0 58 HiE
J&, FSUPEESEARTR PBS WMUARUTIE, W3RN 1gY W NIENTR T, HE
BH PBS W HIEM T, THLBEREES I mOENT, K ENT 5E ) 1gY T 4°CIR AT .
4.2.3.2 DNEIA RIS

(1) SPEmAERRERNE

AN [F) 7 VE SR B SR B PO I i £ IR BE, 42 R P e TR R R AR ) A ) )R

UL . ¥ BSA (hrdEdh) 23 HMEEN 0.5 mg/mL, HL7 DNEGLE, Mk
I A bsE, FH PBS WABE N 7 MEEEE, AR AN 0, 0.05, 0.1, 0.2, 0.3,
0.4, 0.5 (mg/mL), &R EAREM BTN 20 ub. FEREIIEES CBREEHTA)
F PBS 1 10 {5558, R BTy 40 ulo KBt bsvte i . RES S 96 FL
R, 20 /AL, BMFERE 2 ANEE, A BCA TAEW, 200 uL/fL, MR T
37°CAEFH 30 min, & ODsgy {H - AR 45 Feen il brifk th 28, THHFE S R FRE .

(2) BRI ERST

S AN [R5 2 B B B B B4R 31T SDS-PAGE Hi K, MR 41 5 Il M B Ak 4l

lgY 19> F& ) 180 kDa, 4% A 60~70 kDa, 4% 20~30 kDa. %18 LL K JjikAIE
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PRI e Aar i) -

OFf i AbHE: BSOS HUAR, IAFES 16 R 6xE H FFEGR,
GRS 2 5, 100°C/KZ& 8~10 min, HUH G A 4°CHAH 5~8 min, _AFHLIK.

@73 B RN B R EC ). HX 50 mL Bedf, H4 10%55 B8R 75 22 I A 4H 70 I 2]
RN, TR ARWRETIR S, IR JE 1836 N B 2 AT Sl i A I, nse o SIS
NI TR I BR 20 B8 TR 0D, &I T BCE. 40~50 min. 73 25 e Bkl 5, I8
YRR TR N S TR, SR JE IINEC IS 5% IR 4e 118, AR, & E 30 min £ 46
FR2 ] o 10%7) 25 e Al 5%k 4 I B AR B TC i) 732 WLk 4-2.

B 4-2 5 BRRARIERIECH

Table 4-2 Preparation of separating gel and concentrated gel

#H%y (components) 10%53 B (10 mL) 5%k (4 mL)
EEFIK 4 mL 2.7mL
30% Acr-Bis 3.3mL 0.67 mL
1.5M Tris-HCI, pH8.8 2.5mL 0
1M Tris-HClI, pH6.8 0 0.5 mL
10%SDS 0.1 mL 0.04 mL
10% i1 At 12 iz 0.1 mL 0.04 mL
TEMED 0.004 mL 0.004 mL

@ EREE K KB I B AN 1xSDS-PAGE HLik i, Btk ismi 1. B
HH A BRAF ) B EURE S AR DU 15 pl NN _EFEFLIY, HX 4 pl 28 H Marker FRAE1E N
ZM, W47y 70 V HLUk 35 min, 73k 110 V HLK 85 min, AR i 2RI,
GERR o

@ DL iEget: MUKSS IS, BEERMNBKEE DI, HEaKEE
e 3K, RIERIRPURI T RHH L T, HE TRIK 44t 2~3 h.

Omit: REsElE, BEORE TEHL B ER T, =R TRKNE, 30
min H— XA, BEZHIEW RIS ERER . )5, HERE T Bio-Rad &4
BRI RIE A R

4.2.4 $1 PEDV #u{KiE)#E ELISA 1M /5 ERIE L
4.2.4.1 MENSESEM—RNHRE

COABEPLER : 4 FH Vero 438 54 ¥ PEDV 400 I35 W, [ 2 V%R 3 1R, 4°C 12000
rimin &0 15 min, EEREPEER G, IO B-N B KT EE. K Ja i 5 VAT
100000xg #EE &0 4 h, R 520G 508 N EiG B, & & PBS = &8 TR IUTIE,
HIE 3451 PEDV. 4 KIGWKk4EK PEDV 1E4 ELISA SRIEHPR, 2 BificLT
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EBER (BRER R Wik 48 8K X AE 1:50, 1:100, 1:200, 1:300, 1:400 #iF%,
RENFRBEE Ak 8 7L, 100 pL/AL, 4T,

(2) HiH: HiTR B 96 FLAELH, FHFLNWIR, F PBST Peilini
FL, BEIBE 3 3 J , ¥ ELISA BR A0 K EL i 4 (1) 5% ) B g W4, &EFLN 300 pl,
37°CH M Lh.

(3) —PiUEE: HEHLFM ELISA #R, PBST kiR 3 ItiAT, Kfeiaitt
JERIOREE PR (—H) M A4CTUKFEELHE, F PBST Y% 1:40, 1:80, 1:160, 1:320
R RELLA, NN B LF ) ELISA B, LN 100 pl #8E BIBR B Hifk, 37°CHE
& 1h.

(4) BEbR —PuM & . Fifs ELISA A —#4i, PBST ¥tk 3 ¢k, #a+1LNHiE.
F PBST ¥ HRP #ric IS i EE bR HLR (30D 1E 1:5000 k. &L 100 pL #
e — 40, 37CHHE 1h.

(5) S B ELISA RMELH, PBST ¥ty 38, 1T /58U 100 pL
Sk, B 37°CE M 20~30 min.

(6) &ibB . BMO5Em)E, 50N 100 ul 1) HS04 &b, FBFbR %
K 450nm 5 OD 1 .

JIE KA FHMEFLET ODgso 1E %23 1.0, FH14:FL ODgso fH/NT 0.2, HBHMHFL/BH M
FLCPIND [ 5 KB, Bt 2 B AR FL T R A0 4 A B DL S AR AR LU g, /28 ELISA
1) B A B AR S5 A AP B TAE IR
4242 BRI ELERENHE

St AR R AR BT DA K O S P AA (1) B AR R LB, R e B B R £
TAFMEE . ¥ EEbr —Pifi 1:2000, 1:3000, 1:4000, 1:5000 Fiks, EEAMNFREEFEVE 3 4
HE, %R 4.2.4.1 7775347 ELISA 5%, vHE BHEFL/BAMEFL (PIND BI4E, &5 (P/IND
IR, 0T . ) i AR A RO e AT g e A AR MR o
4.2.4.3 SHAFHNHAE

B bR A% i DU RIR FE I A S, FeifL R, PBS WYL 3 i, K557 H
5%t W 1% BSA 1 2% BSA % 37°CHF 1] 1 h, 4 Fe A AR A 4 F B 1k A0 B 42
YREE AR I B FR AL, FEREM B A 25T, FIFHPEOR s PR &4 3 N E A, 4% 4.2.4.1
JiEAT ELISA RS, &4 (PIND (B f KIS BTx B2 1R 3f PHVRCA S A 3 P 2 A
4.2.44 ELISA 75 ABAFRIG R ERVFAE

HW 40 1 B 40 5 (00 [T 1 BN B PUAARE i, AN R 1042 ELISA 751 38 H: ODaso H
SRIGIRAE Ge it R H, 5 40 MRERIPIME ( XO DL EAR#EZE (SD), i
ODys0> X+3SD, FINBHTE; 24 ODgso< X+2SD, FINBAE: AT Fm RN EE, H
SEFMIES SO (RIS 2015).
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4.2.45 SPEIIKIT PEDV BY4F RS

VR NIER R EE IR R AR AL St B I R s 1025 Lu ol RaoRe 5 R
ELISA i, K22l PEDV FHYEDN B FLAA, 42 1:80 LGRS, &:FLI0 100 pL A1
BAEHUFERBL, #iE PEDV YL PLA R &5 PR R AL R
4.2.4.6 SREIARSUR MR

% PEDV FHYEDN#EHi/4 L 1:70, 1:140, 1:280, 1:560, 1:1120, 1:2240, 1:4480,
1:8960 I LB EAT MRS, MR 3 NER, BIG1HH ODuso F¥ME, H Bk
SLHFE) ELISA J72 A M4 44 () ODaso 1E -
4247 REFFMBFMIPREIAT PEDV FrF A1

W o2 Jo RS — AR AR (RS9 75 DL SR s HiAk, FERSZAFI ELISA J7 kAl
PUAA ) ODaso 18, R 7T 5% 5 MIE M GP 2 o 19T PEDV Htik iH K i, # 41 PEDV
YN B HUAA K P B — BT (R N RS 5 s AR ISR, P RE SR YR DR s PU AR R E IR A, 1E N
J& g AR, DA N S P4 S AR P A 56 PR B A AR

4.2.5 DRE KT PEDV SRS AYIE

SR FH [ 52 973 B3 A BEUAR VR I S8 BUAR 0 R RS, AR DR B HLMR Y ELISA A&l &5
B, EEC= )5 ELISA BB E ifdi PEDV SR EHIA, 4 022 pm JERSEUE, HL 9
ANK B0, B8 I 500 pl KB PBS W, SR M0 N5 5 O S i i 6 L fi i
2H Y, HEMBITH PED JHEW (200 TCIDsy), 555 &R ir it N 28 Hii iR
A, ITCHRIFFFME Lh, [N 1gY XFHREE . 75 8 %o HEZELRN 1F 5 40 s Rt
. ¥ 96 FLEREE TR Vero A PBS ¥t 3 # )i, I 37°CHAN 1 h i B B Ho AR A 22 11
RAW, BAFRERE N 8 7L, 100 pL/AL, FIESR B Huik 4L fs 541 51F 8 NEF L,
SRIGHS 96 U T 557746, B RIC s AR L, ELEW%E 5~7d, J#jd Reed-Muench
EARTH PPN PDso, HARFIEUIT: BEE =T 50% R % -50%)/ (15
T 50% IR Z KT 50%IRY3);  1gPDso=F 55 L 51 > B FEE Xof &[] (1) 22+ 751 T 50%
DRI 3 R TR B 4

4.2.6 DNEIAEAREFERIE
4.2.6.1 imEXIPRIAIN I

R 4L H) T PEDV UREPUK 4 43 (200 pL), 43 HliE £ 37°C. 46°C. 56°C. 65°C
& AANMEEMEEF, 30 min. 60 min, XTHRZ IgY T 4°CF. g5H)EiET ELISA /5
1R 5E 2401 PEDV I1gY ] ODgso fH.
4.2.6.2 pH SO ERIAN A2 M

B R4 ()41 PEDV SR HUAE 4 43 (200 ul), 2051 E T pH 4 2.0, 3.0, 4.0. 6.0,
7.0, 9.0, 11.0 Wi, 37°CHEH Lh )5, &AW pH HE 7.0, XTRRAANLEE,
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g5 5 H ELISA J5 15 2 #5405t PEDV IgY ) ODgso fH
4.2.6.3 BEBOEXINEIASN IS

IR 23T PEDV SR B UK 4 £ (200 ub), 554 H & FBF(3000~3500 NFU)
WIWRS), JWEALE3TCHEH 05 h, 1 h 115 h, XHRAAAH ., 455 )5 ELISA
T30 58 #4131 PEDV 1Y () ODyso 18

4.3 #R

4.3.1 PEDV 71 B FER B
43.1.1 EERIE

il 1) PEDV 4y Stk KGN LRt de, 2558 W3k 4-3, 7£ TSB #i772Efl LB
WAk FRHE R 24 0 J5, RiFRARE. CVEMILE, Ui PEDV KiGHUR T HAR &
%o

43 KERBNITERESER
Table 4-3 Sterility test results of inactivated vaccines

prE R CC) 656 45 S
TSB 5755 37
LB Ak 773k 37

R
Note: “-”indicates no bacterial growth
4.3.1.2 YIEEMRIGIE

MW ARI 0.4 mL e, HAEEBG AR EY 6 s, FFE R EARMEER .
W 1) 25 10 2 o 3 A 790 AV 8 1 43 B 10 mL &2 B0 HR, 7 3000 r/min 2544 T B0
15 min J&, KAHTHIAEIT 0.1 mL, 15 BH ) £ 15 W e e PR
4313 RERHZEMHEE

SIS AN RAE AT PEDV KR — A A, HAKOK . SR URRE HUR L 55 50t 4
NRTEMIGER (B 4-1). fEER PEDV 51 7d 5, S HBSULIE, FIK R B
JERNERS, SiRARKIE AE, VLK% R PEDV KiFR B N L 4 (& 4-2),
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& 4-1 IXITLHNR & 4-2 XS04 R BEER R LR R
Fig. 4-1 Experimental group of mouse Fig. 4-2 Results of autopsy of organs in mouse

4.3.2 INEnARNERS KR
4.3.2.1 SREMAHMERSHiL
KSR B i R, S KRREE, RIS PR B, IR IR
o, CEVEMIRAR (B 4-3). BKFREAE G UM EPUIR LIS, @B RV P IR
pURENTE, FRAUWEALAG. FEWRONFEPUE IgY (K 4-4).

[ 4-3 DRsinif AR LI & 4-4 DREIIAETRBR LA T ITIURE
Fig. 4-3 IgY extraction supernatant  Fig. 4-4 1gY is extracted by (NH,),SO4 method

43.2.2 PIEMANRENSENE

X KFRE . TR EE A PEG-6000 VAFRHUS IR B Hifk, H BCA J7ikillE &
FIREE, AR AL AR AE S R E D ODsep I, ZefilbrifEihZl (& 4-5), prifkthk
[ 7 FE S y=0.8811x+0.1072, R®=0.997, HR¥EMIL AL, THE&L BRI 1gY & A
W . 3 FOTIEIREU IR B LA R O S R DR PUABUINM I R (R 4-4) PR, 4
RN KRR IR R LA B A S R i, ATRE IR IR R A e 4, REA
TEREZA R, TS BIARALN UP B A B IR AR 7.56 mg/mL, {H2H T
WA e, BTLL, AR I 2R BUBR BR B AT 1gY $R4EH T 5 45
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y=0.8811x+0.107
05 }/‘

0.4
0.3 //
0.2 =

o 0.1 0.2 0.3 0.4 0.5 0.6

EQFKE (mg/ml)
4-5 BSA frifE %k
Fig.4-5 BSA standard curve

® 4-4 TEIFHEREONETTIARER
Table 4-4 The effect of different methods to extract yolk antibody

Jii: GP B IR AR A B, FEWIRE HEHWRE ELISA %

Methods Volume/mL Color Transparency mg/mL Antibody titer
IR 10 bE ek - 1% B 9.68 mg/mL 1:640
i I e v 10 HiE %9 7.56 mg/mL 1:5120
PEG-6000 10 R i 8.15 mg/mL 1:2560

4.3.2.3 GREIMIARIGEE
YR EE PR SDS-PAGE £l 45 R B n (K 4-6), IgY EHEAE 65 kda £ 44,
BEEZN 27 kDa, (B KA PEG-6000 X E2 B U B LA E AR L, "RES
PERTERRIEA TR A 0%, MR EE TR I I N S P 4 B A2 D, U IR IR IR
AR O s B RS T

180 kDa
135 kDa

98 kDa
75 kDa

62kDa w S SRR G5 kDa
48 kDa _—
34kDa -

B 27 k
25kDa 4 27kDa

M.EE A bRES: LKFRRE, 28R k; 3.PEG-6000 74

M.Protein standard; 1. Water dilution methods; 2. Ammonium Sulfate

Methods; 3. PEG-6000 methods
4-6 DRERIUIARIALE S 4R
Fig.4-6 Analysis of the purity of yolk antibody
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4.3.3 $1 PEDV #ufic[a)izx ELISA #2075 758 & 3L

4.33.1 MENSESHIRER - SERRNTE

HI PEDV BAYE. FAVEIR SR REAT AR 2 ke, 4R LK 4-5. theknl R, f
B0 AT IR A O S AR BB S B I I, ODgso (B HIIL T BB S . AR
1:200 Fike, GRTEPUIARLE 80 FEMRem, FHVEINSEHIAR) ODyso fEFZIL 1.0, [FIF P/N
fEfR. I, RRGETTR 1:200 M) &FFLAN 100 pbL fE v iR R a1, OBk
1% 1:80 LLBIRREAE N e MR 2%

Table 4-5 The results of antigen coating concentration and optimal dilution of IgY

#* 4-5 MENBHKREN—NHERERENNEER

PURAFFREEE K] ODgso B

e P _ . i
dilution The ODs, of different dilutions of antigen
1:50 1:100 1:200 1:300 1:400
P 1.40840.012 1.27540.021 1.11740.015 0.9124.031 0.76440.018
1:40 N 0.17840.008 0.15340.014 0.13140.025 0.09740.006 0.0800.015
P/N 7.91 8.33 8.53 9.40 9.55
P 1.24640.027 1.11940.022 1.09840.007 0.82540.026 0.63440.011
1:80 N 0.14140.013 0.12340.018 0.09540.012 0.08940.032 0.07049.014
P/N 8.84 9.10 11.56 9.27 9.06
P 1.02540.012 0.90840.019 0.72640.021 0.65640.026 0.523+0.008
1:160 N 0.11340.008 0.10249.015 0.09049.012 0.07949.014 0.061+0.023
P/N 9.07 8.90 8.07 8.30 8.57
P 0.84940.022 0.75640.027 0.61840.016 0.543+0.010 0.408+0.018
1:320 N 0.09240.009 0.08540.010 0.07149.015 0.063+0.024 0.05640.026
P/N 9.23 8.89 8.70 8.62 7.29

4.3.3.2 EEfRIARAERRERTRIERIL
Y BEbR — PUZ A R LU B R J5 HEAT ELISA 58, SRR 4-6. Ulghs —HikikE

4000 f5isf, H PIN fEf A, RS 1:4000 1E 9B — i SRR .
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% 4-6 BRI RETERENESR
Table 4-6 The result of the best dilution of enzyme labeled antibody

W47 AR B AN ) B8 P2 ) ODgs fEL

RH The ODyg, of different dilutions of enzyme labeled antibody

Items 1:2000 1:3000 1:4000 1:5000
[{EREEAREN 1.47940.017 1.24840.022 1.13940.020 0.98240.027
[MERERTIREN 0.10940.011 0.0860.016 0.06320.012 0.067+0.009

P/N 13.57 14.51 18.08 14.66

4.3.3.3 AL HHE
R 4-7 fiz~, FLLE 3 Fhdsf AR ABEAs iR, 5% e 0ok S P e L BH v FL/BA
PEFL (PIND (EEcK, BHICR BT, BRIASRIG 06 B 5% 15 540 1F 5 1 3 PR o

& 471 REHARRHIE
Table 4-7 Selection of the best blocking solution

5% JiiE WK 1% BSA 2% BSA
HEREEAREN 1.08620.015 1.21740.024 1.11440.013
R e RN 0.07440.008 0.09740.010 0.102+40.06
P/N 14.68 12.55 10.92

4.3.3.4 [BPAMHIEFRERTRZE

WIEG M FEE, 24 ODaso> T HIME( X)+3 ik 2 (SD)RF, B AT )52 g 1
4 ODyso< FIIME( X)+2 A5tk 2 (SD)A, F5E AFAME . FIARIG# LK) ELISA ik,
ME 40 13 BAPE P EEHUAREE S 1) ODyso {8, 45HR UK 4-8. IEILTHE H 40 13 BHPEREM,
[R~F2{E 2 0.106, FrifEZEsd 0.03. HRAEFIENRHE, 325 ODaso (KT 0.19 I, i
SENBHPE; ODaso fH/NT 0.16, HlE NBAME; AT ZF WA AT 5E.

7 4-8 PAMEDRERHUIARY ODyso &
Table 4-8 ODysq value of negative yolk antibody

P 5 ODyso 1

1~-8 0.151 0.079 0.098 0.118 0.111 0.108 0.083 0.096
9~16 0.085 0.105 0.088 0.101 0.122 0.094 0.131 0.091
17~24 0.078 0.155 0.147 0.115 0.093 0.162 0.113 0.125
25~32 0.064 0.068 0.087 0.105 0.074 0.089 0.139 0.160
33~40 0.071 0.120 0.135 0.057 0.128 0.141 0.097 0.061
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4.3.4 SPEIIRIT PEDV 5714

BRI TR AL B bR, S ELISA J5iEAa N PEDV BRI IR S Hifk, 45
B 4-9, B 704 PEDV FiRFLEFHIEAL, HAFLIE N, ODaso HIME T 0.1,
Ui B )% BT PEDV SR B PR R4 RIF IR e, Tos8 U s

49 IPEMARF RIS R
Table 4-9 Specificity test results of yolk antibody

e P (Coating antigen)
Sample number PRV CSFV TGEV PEDV
1 0.079 0.083 0.075 1.237
2 0.089 0.067 0.071 0.932
3 0.064 0.085 0.098 1.108

4.3.5 DREIIARIBUR IR LS

PEDV FHYEBSE DU AN R LI Re i, 408 _Ei8 ELISA Jr ikt AT ulle, 45
%% 4-10 B, 4 PEDV PRGN BCHTAARRE 45 4480 £, ELISA Rl A BH 4 (ODaso
fH>0.19), BEEEL ELISA JriARUBRIERL A

7R 4-10 DB BRI G EER
Table 4-10 Sensitivity test results of yolk antibody

P MR f 2L
sample 170 1:140  1:280  1:560  1:1120  1:2240 114480  1:8960

ODsof  1.034 0.957 0.804 0.642 0.447 0.327 0.231 0.158

4.3.6 BPEIAI PEDV 1R
4.3.6.1 SPEFILE IR PEDV Ui EHK I E S

W o8 Jr KA M IS AU sE HuA, FESIAFI ELISA TRkt T huikte i, 453
W 4-7 Fos, &S50 PEDV Bk %2 7 REIZE 14 X, BIEHZL EAE
%, SN TP PEDV BiiA B B E S 14 KITMR, HUik/KF4 i kigEE E7t. B8
ERPERIIIGEIN, MEPUARR I EDUAKFIRE T &, BEE =%)E 2 ALf, Mk
Pt K OB HUARIK P35k B ey, IS HUARZKSF AT CAGERE 10d A 47, 1 BR S5 P4 K1
FTYERRRIE 3 J8 . B S IS BUA K A5 49 RITIR LB L TRk, 1M opEhiik
HEREE 63 K, HAAKFAFMEHI TR, Nk 5, OPEhugm =& 250G
FIIEHAR, WML DA KT 8 IR BT U s ik
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1.4 - [MFFAF
1.2 = PEE
10
g o8
S os

0.4
0.2

0.0+ T T T T T T T T T T T
0 7 14 21 28 35 42 49 56 63 70 77
X

4-7 BREIAANILEIAA ELISA HMZER

Fig.4-7 ELISA results of IgY and Serum antibody
4.3.6.2 BREIAXT PEDV AN

¥ =454 ELISA JiiEtalll Aiia /K- =i PEDV SR dife, #EATHEHM

R, 45F1F 4-11 s . HR3E Reed-Muench it Pk b ALYy, BARE LRI .
P 29 L1 1=80-50/80-42.86=0.81; IgPDsy=-1.8+0.81x(-0.3)=-2.043, PDs,=10"2%*3=0.009.
Pt PEDV BREEHIAR AN Jy 1:111, B O Pifddi 1:111 7ok, Ref% ORI -4 Vero
Y %52 PEDV &,

< 4-11 RERIIARI P AR IEZE R

Table 4-11 Neutralization test results of volk antibodv

it

IgY #iftfE  CPE fL%t  JE CPE fL¥K CPE LK F CPE 7L Rep
1:2 0 8 0 51 100 (51/51)
1:4 0 8 0 43 100 (43/43)
1:8 0 8 0 35 100 (35/35)
1:16 0 8 0 27 100 (27/27)
1:32 1 7 1 19 95 (19/20)
1:64 2 6 3 12 80 (12/15)
1:128 5 3 8 42.86 (6/14)
1:256 5 3 13 3 18.75 (3/16)
1:512 8 0 21 0 0 (0/21)

4.3.7 1 PEDV RITE R EHRINEI AR MR
4.3.7.1 JRE X PEDV SREIIARIFNE

Pt PEDV 5P B HiAk i #vke e MikIe &5 SRk 4-1 Fi 7w, 1gY 7£ 37°C~56 C/KIEH1E
F 30 min. 60 min J&, HifH M JL A2 520, ELISA J5 %6 Y ODgso {8 TEBH AR 1K,
Y QY FELIR Y A e e T 2 IgY fE 65°C &1 M ER] 30 min J&, fifk
(1) ODaso {235 N FF, BEFE1FEH I HE 2] 60 min, 1gY Y ODaso fH4%SFF(K, IgY
(g2 B E S, SRR R
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% 4-12 ;REX PEDV IgY SN RIE M0
Table 4-12 The effect of temperature on the titer of PEDV IgY

R I} ] Fii 2 ODgso 1 (Antibody titer of OD s value)

e (min) 01 02 03 04
30 1.041 1.216 1.102 0.974
3 60 1.029 1.203 1.005 0.953
30 1.022 1.179 1.063 0.965
4 60 1.035 1.139 1.058 0.951
30 0.987 1.128 0.992 0.875
>0 60 0.932 1.181 0.983 0.843
30 0.725 0.905 0.731 0.654
% 60 0.619 0.813 0.611 0.589
X HEZH (ODyso) 1.037 1.225 1.087 0.962

4.3.7.2 pH X471 PEDV DREHUIABI SN

L PEDV SRTEHIAARZL AR pH 25 F AL HE 5 , ELISA R HTAK ODgso {8 45 S 3% 4-13
Fros, AL pH £ 3.0~9.0 ZI8], BRBEHUARIIIEYESZ pH S2MIE/N, Hidk ODauso fH 5
SHRAMEARNK, HABIFREE: 24 pH N 2.0 88 11.0 I, SR EEHUARTE 1 W 2 52 3]
s, SRR, 1gY [ ODaso fH 2 & FEAIK, WEMESRI . UH 1gY 7E551%
St FRYEIREE N B U B E 1 .

% 4-13 pH Xt PEDV IgY 3/ HUEZ R
Table 4-13 The effect of pH on the titer of PEDV IgY

AR A ODgso 1l (Antibody titer of OD s value)

pH
01 02 03 04
2 0.813 0.716 0.785 0.517
3 1.032 0.914 0.998 0.670
4 1.106 0.997 1.108 0.769
6 1.253 1.078 1.182 0.846
7 1.286 1.110 1.209 0.890
9 1.056 1.005 1.132 0.778
11 0.747 0.693 0.725 0.534
WFREZH (ODygsg) 1.278 1.103 1.214 0.875

4.3.7.3 BE QX PEDV IRETABIENT
¥ PEDV B EPIAL B EARAATHE S, ELISA ¥ IMHIE ODasy HE: ik 4-14
fis, IgY 2B EAMEM 05, 1. 2 h &, PuikrErE2 8 E AL mR/N, ik
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ODuso fH S5 X HEZHAREL, T RAAL. VLB IgY X B EEBERA —E It /.

% 4-14 BEQBEX PEDV IgY N EISNG
Table 4-14 The effect of pepsin PEDV IgY titer

1 I ] PR ODaso {1 (Antibody titer of ODas, value)
(h) 01 02 03 04
0.5 1.107 0.910 1.165 1.013
1 1.056 0.872 1.132 0.984
2 1.014 0.857 1.105 0.973
XTHEZH (ODgsp) 1.135 0.946 1.258 1.007
4.4 WTig

SRS 1Y BT RO, P e, TR A P A e A Ak,
Wz ST B B TR AR ST o AV — MR IR &, FREE IR T,
FAMRE N, 0 FRA 7 1A R B R BUIC . Foik, 555 4HKHT 70 WAFR ARG, PR .
IR, KATE 6 £ 7 FREIRIR P47, (k8% 2012). BT LidH2
PR, AR, FRGES ) A5 e S M O S SR 1B 7B RE 2 . Esmailnejad 55 A\ ¥4 R A%
TV TTIRE A 2D T T IRBE LR 48 100048 /R T AR KIE J5 5 il £ 5 B 7192 P 23 ) e 9%
HARSS, @ RIS ER N R T IRE 19Y, KILOPEHUA 1gY S5
(% S LA i FE A % (Esmailnejad et al. 2019).

AT 45 1) PEDV 90 ERAE 7K TG o A e i 9, 4k 11 kAT S il
AR T IS A DR B Bt PEDV HUA K T K, LI i Hh A= A4
R, A2 75 IR S Jo — R R AT RS 3], B S B B0 39, HidR K P RFSE B 7
=55 2 W IMIESUAAK AR w5 MGV L, I3 e e I oA 0 I A
IB—JE A, [F) AR BB T 137 AR 7K ELBR 3 A R P AA K ST 4R TR K
THIRIEIR . Sui 55 NI # 25 0res B e e X il s e e 19y, RIRREE RS 2 A
W gY, Ui M ) 19G HrikFe R B8R s IRk 1gY KRR 2 2 JIN (] (Sui et a
. 2011).

AHE T IR BRI T AR £ IR R, $1 PEDV IgY BRI rT LA S 101
11, Ui WA B SN S HUA B AT — 2 P AR R RE ). ST AA ) PEDV IS 71K
TR (T RA 2014), FAFHIPT PEDV BRSEHUIAR LM X 1:120;5 XIBORA il 4 (1)
PEDV 1 Jlu 12 71 K 375 92 T 40 )% SR A (KIBUR 2016), % H4E 1 P 3 oA Il s v A A dfy
& 1:125.9, &GP S NPT I R AR AT 22 S, IX AT R AN ) A 2 T A
Fl BRI S AR FSEE LR

40



FVUE P PEDV JAT B IRESFS IR IN B HUA B )

VTAER, BNEEPUARIIR PR N F Sz, AR AR A DRGSR, A7 — 2]
R, BAR QY R R AR AL SR ET R R BRI, oY R EAR, £H
HEABEH T RaMERTE, 1gY X B & Al e MmO T pH &, 7E pH5 B8
Bl pHAE T, X BEAREE —EMIItI. 1gY 7£ pHA.0 F4 T aEM 1 h
4 h &, BADHRE 91%A1 63%F7E P4 (Rahman et al. 2013). N T /Y IgY %
% B R ABAERTE S E KR, WER R IUE QY W MRAETRBRENZE MR, SR )5 FS &
ke Mt L i 2 i o A 03 1gY, R I T LA R 1gY 7E B IR IE A 2R, a0t
R A8 AOHKHT 1 (Shimizu et al. 1993). Li &5 Nl id ) 40 HESAT58 N TG K g%
HEBURYE, ARERRERME 1IgY 2 0REIT, SR RIS REEMRER 1gY Lk,

7o TN -V TR Sh I T R R QY TG, RS 24 h S BRRAT
WIS, TIARCER IgY BEBKYS 72 h, A REHIBEIEE R, U8 72 R pE-
VR R AL AR BE W] LI RRY 1Y, 52 B N JIE(Li et al. 2009).

AWFET X PEDV AL Skl 25 RS 55 YR OR s bk, H S n] DA% 8 H Ui S BRI

REEMRLEAT R, WIS I B A DR, AL PED 4% R 3R (L Tl by AiG o7

b
45 INGS

(1) 57T SR HUARR ELISA K5I 777%, ¥bt PEDV BPE LA 1:4480 #ikt )5 »
ForATS g BEAE

(2) $24ij5 1Pt PEDV SR s HUR ) AL T ik 10111,

(3) 1gY [#AFeE MR, TES5IR FRBURI-p YIRS R praRn A Ve, X H
HEMAA —ERPUI.
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(1) MR 4> 29435 1 #k PEDV Bifk, T S1 B IEHEE T 00, 2%
BN G-I A GRATHR) .

(2) 3 MR JNESREGI SR, KIERGRIRAGEIRI 1gY & BB N
7.56 mg/mL, {HIEH 1gY 4BFERE, iR & =il 1:5120.

(3) P PEDV #5555 O s ik h Ak o A 1:111.

(4) BREEhuiR Igy pyEfutEmi A e, MR 37°C~56°C A, pH A 3.0~9.0
WHN, KB EABE 37C FEM 05~2 h, IgY 3 EATEME, HUAN £ 5
Ak

LRI BIFT =

AT T S 358 08 R SE LA 46 O AR, il 46 B BT PEDV BRSRHLAR sR AR AN A
1111, BA - Am R e
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