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BRITHRERE S EEETENRRNEXWREZTRIER
[8)1Z ELISA &M 5 AR

B IH FW NE RER
(BN R FE R =B 28 BIE 230036)

B E:[B0) 2k, HF., SAMEN o F PR RTHEMIE REFPEDV)IAIKE 7 ik,
[ 75:&) AR A F 43 PEDV S & O3 AT HRAL S0, AF S TN LR AR
JRA% & A, K B SDS-PAGE #= Western-blot 3 €0 & & 34T X 2 AR, ALty TmE
AR OMIR, LKL, Rl T IR E, 224 niFd PEDV dufked i
H# ELISA M rik. [ZR] AKX TEASEG, TM0 S & A5 PEDV MM & &4+
B R, #FEz—MEATEHES & GayladE ELISA &0 77k, AR RAE T F 75390 F 10%,
T EMELF, E 2604 ELISA AN 7 x5 A5 7 ik PEDV ks )X 7| & 4= Western-blot
K ss R, MEFEEPANA 86.67%H 88.89%. [ 48] 1 269184 ELISA 7 AT AR T
PEDV HuAk a9 &l ,

KR BIATHMBRE, SAR, RAEX, B4 ELISA

Prokaryotic expression of the structural protein S of porcine epidemic
diarrhea virus and establishment of an indirect ELISA for an
detection of antibody against porcine epidemic diarrhea
HUA Yao WANG Wei LIYu SUNPei WEI Jian-Zhong
(School of Animal Science and Technology, Anhui Agricultural University, Hefei, Anhui 230036, China)

Abstract: [Objective] To develop a rapid, specific and sensitive method for detecting the serum
antibodies against porcine epidemic diarrhea virus (PEDV). [Methods] The major S protein antigenic
region were expressed after analyzing the site antigenic of PEDV S protein by bioinformatics softwares
and the recombinant protein was detected by SDS-PAGE and Western-blot. Furthermore, indirect
ELISA was developed by using the recombinant protein as coating antigen and though optimizing
conditions, specificity and reproducibility tests. [Results] The recombinant protein was expressed
successfully, the recombinant S protein could react with PEDV positive serum specifically, and the
indirect ELISA method for serum antibodies against PEDV was developed successfully. Both the
intro-batch and inter-batch variation coefficient were lower than 10%. The developed indirect ELISA
method compared with commercialization of PEDV antibody detection kit and Western-blot, the
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coincidence rate was 86.67% and 88.89% respectively. [Conclusion] The established indirect ELISA

could be used for detecting PEDV antibodies.

Keywords: Porcine epidemic diarrhea virus, S gene, Prokaryotic expression, Indirect ELISA

Y IRA TR TS (Porcine epidemic diarrhea, PED)
JE AT PR VS 6 B (Porcine  epidemic diarrhea
virus, PEDV)5[E—FILIRETE . MK Bi/K ORI
FLATHE = SO0 BRI 1 B o B 1 A%
et ZRAE 1971 4B YR T2, BliJE R
FE ARk B 1976 4R Tk FE tIE STZR I AFAE
LA, R PED AR LT3R5 LT,
JUHUE A 2010 4F 10 A LIk, PED 73R E) Z AT
IR IH RSP YL PEDV 5, WFLTREET:
IR 80%—100%, 1M EF LRI A AKE WIAR DRI
e RAE AR o 73 BE A28 57 7] BE 25 | 2 PED KIIAL R &
MR, LSRRG K TPk . #r
Pk, FIHER) PEDV STk A7k, 647 PED Jif 7
S ) W A B R8G5 i PED B8 1 e AR /K-
R, X Fizes i Uy oA 2

PEDV J& T &% 5 H (Nidovirales) IR 5 7%
B} (Coronaviridae) H # 5 K i FH &
(Alphacoronavirus), JFEZAIHG 4 FhastyE e, B
L (S, 180-220 kD), KM, 27-32kD),
MARFEE AN, 55-58 kKD)FI/MNEFEH(E, 8.8 kD),
Horr S HH R S LR G i 457 T8 B kL2 18 1Y)
oWEE N, B R e R AR N R, R
SEMLAR 7 A b R AR R A S e R A A R
ZERER 1), Cruz 5O P B R BEH LK B S R T
PEDV S & H I —MEHIRNL, 55 1 3681 374 i
R INVRIESETE Y PEDV S 1 5 MR IR
JRFAIHD SIP1 (5 248280 i LlR). S1P2 (4
442499 (i FFER) . S1P3 (3 697742 (i EIER)
SS5 (5 748755 i ZIEMR) 1 SS6 (5 764-771 1%
FR) . AWFFEIIM PEDV iy 48 H 45 S A+
BHEM AR S RE A B, EAHERKBMAK
pET-32a(H)h, A TIAESERL ., difb 555, D
FHEM S FE A AT R ST A2 ELISA Kl ik,

4 PEDV HtiAKIATR & pt A AN B E S

1 MRS %
1.1 Efk. HiAx5MIE

KWFF# DHSa, BL21(DE3)E £ . pET-32a %
& . PEDV B IS MM I , I3 (CSFV)
FEIRFNRE 2 T(PCV2)., & Bh 5 IR 25 G 0E N 5
(PRRSV) JEIWIERAHHE(PRV) | [ BEEEiE #:(FMDV)
FIVRE A5 ek B 1 4 95 75 (TGE V) BHE 1 375 44 P 22 84
N KA B G 5290 % At s FR g R
F 2RO X 5055
1.2 EZERFIFFEH

T4 DNA 30§ . Taug DNA B4, pMD18-T
AR FREIMENVIMG Xho 1 . EcoR 1 Al DNA
Marker W [ KiEEAY TERARAF,; FH%
IgG-HRP W HAL R ERHLAIRAF]; RNA 42
BUR#) &% [ 25 [E OMEGA 23+ 5 bRtk [ 25 =
Costar ATl ; [k PEDV PRl i57 &) 5 hn
%K Biovet /A F](TRM-556),,
1.3 SI¥IRERK

4 GenBank %51y PEDV CV777 Bk S 2
SFEHFES, FIFH DNAStar #4508 Hbi 5z
M, BRI SE K ERGR | PR B HAR ]
FAEUF X8, FIH Primer 6.0 514884, %
XS . 51 AR A TARREOR
IR 55 A BR 28 v 1o

519 P1: 5-GCGGAATTCTTCTTGGCTG

TTTTACCTCCTA-3'
TS 14 P2: 5-GCGCTCGAGTGGTTTAGGC

GTGCCAGTAAT-3'
TRIZ A A R EN YIS EcoR 1. Xho |
B B
14 SREFEMNRERENDEREE
FIHT RNA $2H050 & 420 PEDV & RNA, DA
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RNA itz , H RT-PCR ¥4 S KL Bt . % PCR
J RS =) F EcoR 1Tl Xho 1 #E47 XY , i) r=
Prleaifb ), # I vkE A2k pET-32a(+) 1 LI
AL TR A O 2 XUE B) AN A A S
J&i, BAMEE TR A 44 pET-32a(+)-S.

1.5 Ei pET-32a-S RAEEBMNIESRIENRE
SL:pEaR eyl

W55 7 IE B pET-32a(+)-S H 40 Bk b K%
FFE BL21(DE3)EZ M, RREBAERMATE
ik, R RS o B LV R U vE AT
SDS-PAGE 731, %@ HEARERILEA,

WA R 75 I T UTTE , TR AR B 4 IS5 3
BRI81E TR ME. AR YES S His-Ni-resin 4%
IR&56 2 h, #BSH SR8tk T, WEERE
shiEfT SDS-PAGE 73T,

1.6 EZHEHHI Western-blot 731

alifb i FH TR 14 SDS-PAGE Ji , FEENF|RNIR
RN L, S%UIETIK 4 °C HFAELR, MA
PEDV FHPE I (1:100 F%€) 37 °C EM 1 h, FHIMA
FHUH 1gG BT A AL BEHRP)ARICHTA(1:1 000
Fi®€) 37 °C VEMH 1 h, PBST ¥Ei% 3 ¥k, 4:¥X 10 min,
TE G B e (DAB)ZE AW 42, 10 min.,

1.7 S ZEHIE)3E ELISA 753ER0ET
171 RERESHREMMEHRRENRE: %
HE 7 A 2 T 0 2 e e DA A Y 3 R i 3 7
J¥. L pH 9.6 RIBRFRER % whieis ol b d 5 6 1~
PERBIE, SRRk Ny 16, 8. 4. 2, 1,
0.5 mg/L, 4 °C iAWt . PEDV B4 F1FH
PRI 1:20, 1:40, 1:80. 1:160. 1:320 f5Hi k)5
AT RERES, AR 2 A, BUL P,
TS Dasop/Dason (8 o BEFEFAVE TS Daso
IR 1.0, Dasop/Dason THI KIS LH AR K]
2 ELISA e s n 5444
1.7.2  HABRMMEBE : #ErEPUR E A
BEBERAR , 433 Ph 50 ¢/L BifEFL . 10 o/L BAIZ . 5%
528 137 L 10%J6 4 1175 . 10 g/L BSA £ 20 g/L BSA
(EHA 37 °C £ 2 h, 2[4 ELISA $AERLT

M7E .
1.7.3 [UEREERAREAERE: IA—diE, 7
WIAE 37 °C YEH 30, 60, 90 min J& #E47/a]#2% ELISA
MZE .
1.7.4 ZHUREMTEIE: DSaEbiR sk . &
1 . fefE: PEDV B PHE SRR R 4320 In A
N, FPURE 1gG-HRP 2305l 1:1 000, 1:1 500,
1:2 000, 1:2 500 Fiks, RIS+ H FIE]#E ELISA 72
JFOE
1.7.5 ZI{ERARTEIADIERE : R iEAM TR
B B INEE, AT 37 °C 2B E 45,
60. 90 min, id[E]4E ELISA M Dysop 1 Dyson
FIMEL, LUER Dasop/Dason TE AR, feil —Hi/E IR
1.7.6 S EBTEIMERE : ROk A R TR
ELISA X%, WA TMB Ja40il@f 5. 10,
15 min J5 W E K Dasop FIl Dason I
1.7.7 ELISA &R ERTRE : A 1Y[E]#E ELISA
JTEREN 40 £y PEDV HURBAMEINGG , EffE RN
5 F HEA IR BLISA {5 o T HE-FME X Fbrif
25, WRIEGITFIR, DL Dyso<X +2s YE N BATEH]
TEFMIE, Daso>X +3s fER MR ERIE, AT W#H
Z[A)E WA AT £
1.8 RN

FHAEST K] ELISA J5 354501 PCV2, PRV,
PRRSV. CSFV., FMDV. TGEV PP, [FIAT
BEE PEDV FRdERH . BAPE ML X AR, S0E Ay
R
1.9 ESMW

BEHLER 4 17 PEDV HUARZK AR A I 74
O 3 5 B 2 7 T 2 1R = o N B
4 AESE, HURIIHENEEE; [ 4 SRR
R BB RARASIN 4 3 ASFIHTIARACE RIS, FH AR
DUFE ) 52 1
1.10 XJEbikie

HUIG AR A A28 A I8 . Sz L X v A
PE I BAFRERE AN BT IR 7S 28 M X BE(L, PED &9 (AR
FLRR B AR 0 IMEAE T 3 105 4y, A7 Y TR) 42
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ELISA 77 F13# 11 4 PEDV $ A 12877 25 [7] i
FEMGEFER Y Daso (., PTEEREM B MG —1K, 7
R arie, ERECARHPEN T, s gE R, A
THTFAR R R (£ A = (PR SR A
) BEAR B BR85S R A RE AR ) BB AR R Bk
Ph=BH S5 S AR R AR R S AR S I s BH
FEAER ;5 S =B M2 SR R RE AR v b At
SR H BAHEREAR L

FHEEST a1 ELISA ki AR 63 13
JE W S e ARG IS AR &, R FH Western-blot
YE M IERE R HUARBABAME . R IEE R, 8
. SRR

2 ZR545M
2.1 S EFERY 1

FIF DNAStar #4087 )5, BEBGEK R |
PR Hc e ELAR T ] P s i B X, sk
B S FEAIM 383-630 aa XIMPEATHRKE 1), L
PEDV [ RNA N5t #5149 PL. P2,
i RT-PCR ¥ 1455124 760 bp AY H A A B, 57
W48 H B S R h—2(# 2)
22 EHFNIWERE

Y R4 PCR %€ IR B4 S I

e

BR/NEFTF, AR Z EcoR | HiiY) & EcoR
I F1 Xno 1 XEYIE, HgY)E AT WLEIZ) 6 660 bp
R ZH A B, XUEEVIIS 1T UL 24 760 bp Y H Y44 Al
2y 5 900 bp BYFURAHT (B 3). ESCHE 41 ik
pET-32a-S FJH NI,
23 ERZEEARNFSRERAHK

DL S 45175 514 5 48 SDS-PAGE £
MA3HT, B 45 kD AL BLHE A&, H
PR A R Z DRI A . AR I
4lifbJ5 1T SDS-PAGE 43#7, 45K i/n, HIEH
3 T p itk (E 4),
2.4 EHZEHEHR Western-blot 734

Fralifb B E 4 S FEH 4 Western-blot 434,
7 45 kD AbRT ULBH 0 25y, B B A
PSR, RIAFIAWEL S FEAREN S PEDV [HTE
Mg &ZAEFER LS, BA RIFRRNFEHA 5),
2.5 [EFEELISAYN 5 AR0E L
251 HEMESHREMILERERENRE:
M s R R (R 1), MEA S EAMMAR
HIREN 8 mg/L, MLIERFERE N 1:40 B, FHPEIM
W DasofH35 1.0, H PN W{EER K. HIL, #E
8 mg/L B IR R e R, I3 SRR R
J 1:40,

T T T 1 T T T ]

T
380 400 420 440 460 480 500 520 540 560 580 600 620 640

LR Scale

Sk ¥ Hydrophilicity

PURFEEL Antigenic index

%‘@Amvwﬁm@%mﬂd‘ﬂw‘*m% R ] Bk Surface probability

E1 sERMEMLFKMYE. REEY. RETEEHST

Figure 1 Analysis of hydrophilicity, antigenic index, and surface probability of S protein antigenic region
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[El 2 PEDV S E[X PCR #1545 R

Figure 2 The result of PCR amplification of PEDV S gene
IE: M: DNA 7378 baife; 1-2: S HEMB PCR =15 3: BIE
papiich

Note: M: DL2000 DNA marker; 1-2: PCR-amplified S gene; 3:
Negative control.

bp Ml 1 2 M2 bp

2 000

1000
750

500

250
100

3 EARNABEYIEE

Figure 3 Restrictive digestion of recombinant plasmid

TE: M1, M2: DNA 7 Fibpifi; 1. SR BRI )5 2.
i 2H BRI 7).

Note: M1: DL10000 DNA marker; M2: DL2000 marker; 1:
Products from recombination plasmid digested by EcoR 1 or Xho

I ; 2: Products from recombination plasmid digested by EcoR |
and Xho 1.

5 6 7
=
-

4 ELHEAR SDS-PAGE 7347

Figure 4 SDS-PAGE analysis of the expressed protein

I M: EHBUNTBURAE; 1 BRE BRI RIE Y
2: FEFREAERFETY; 3: BFEMN pET-32a(H)% H#,
s 4: RIFEFM pET-32a(H)=8 A 5. B EiF; 6. HH
DUE; 7. difbfsEHAEA.

Note: M: Protein molecular weight marker; 1: Express products
from the induced recombinant bacteria; 2: Express products the
recombinant bacteria without induction; 3: Induced pET-32a(+); 4:
pET-32a (+)without induction; 5: Supernatant after ultrasonic
disruption; 6: Pellets after ultrasonic disruption; 7: Purified
recombinant protein.

17

E 5 =HEHAR Western-blot £ 7E

Figure 5 Western-blot analysis of recombinant protein

e M: EHB TR 1 aifuREAEN; 2. Bk
XFHR.

Note: M: Protein molecular weight marker; 1:
recombinant protein; 2: Negative control.

Purified
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252 HHALGMAHIREE: £ 2 4R ER, DL 2%  GEIEIET R MUE S ELISA #24E, % 4 1 5 Y45 R
BSA VENEFAIEIT Dasop/Dason fHIA . BLAfE — Box, ZHLl 1:1 500 #%, 37 °C EH 45 min B}
2% BSA JedERE AW Dyso.p/Dason TE K, T — 30 1 F AEAE F ik
253 MAEREERARBRNMHE: &3 45R0ER, 1:1500, fAEAERIEFA]E 45 min,

B MIEVER 30 min B, Dysop/Dason TEE K o PRI 255 EVREZRGRERERE: £ 6 45 R xR,
AR 17 /E AR ]2 30 min. TMB & (a2 10 min B}, H Dyso p/Dason [HIRK
254 ZHUERIKEFMIERBTEIRMGE: RO bR B aRE R 10 min.

*1 RERESSKREMMERRENRE

Table 1 Determination of the coating concentration of antigen and serum dilution

YUl e ot I ERBEEE Serum dilutions
Coating_concentration of Indexes

antigen (mg/L) 1:20 1:40 1:80 1:160 1:320
Dasop 1.444 0.768 0.633 0.453 0.362
16 Dison 0.419 0.244 0.251 0.199 0.164
Dssop/Dason 3.446 3.148 2.522 2.276 2.207
Dysop 1.604 1.070 0.652 0.496 0.354
8 Dason 0.535 0.262 0.275 0.244 0.153
Dysop/Dason 2.998 4.084 2.371 2.033 2314
Dasop 1.650 0.928 0.667 0.477 0.351
4 Dyson 0.661 0.312 0.268 0.315 0.254
Dssop/Dason 3.096 3.211 2.546 2.092 1.574
Disop 1.678 1.057 0.749 0.490 0.360
2 Dason 0.661 0.312 0.268 0.315 0.254
Disop/Dason 2.539 3.388 2.795 1.556 1.417
Dasop 1.494 0.987 0.698 0.479 0.369
1 Dason 0.569 0.315 0.306 0.220 0.182
Dssop/Dason 2.636 3.133 2.281 2.177 2.027
Disop 1.479 0914 0.614 0.499 0.387
0.5 Dason 0.551 0.301 0.290 0.201 0.167
Dysop/Dason 2.684 3.037 2.117 2.483 2317

*2 HARHE

Table 2 Determination of optional blocking solution

EibI G S
Fokt Blocking solutions
Index oy [t A7 4 o/ HH s
1% BSA 2% BSA 5% FBS 10% FBS ,SA)HREE@,}% e BH&,
5% Skimmed milk powder 1% Gelatin
Dasop 0.702 1.130 1.216 0.926 0.204 0.216
Dason 0.170 0.163 0.244 0.185 0.123 0.163
Dasop/Dason 4.129 6.933 4.984 5.005 1.659 1.325
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3 MEREERARENTRE
Table 3 Determination of serum incubation time
" LA
fithn Serum reaction time (min)
Index
30 60 90

Dysop 0.987 0.869 1.031
Dason 0.198 0.235 0.243
Dasop/Dason 4.985 3.698 4.247

®4 “HURBHVIER

Table 4 Determination of goat-anti-swine-HRP dilution

$845 Indexes

Bt 2 2
Goat-anti-swine-HRP dilution Disor Dason Disor/Dison
1:1 000 1491 0.313 4.764
1:1 500 1.189  0.224 5.308
1:2 000 0.874  0.201 4.348
1:2 500 0.426 0.147 2.898
1:3 000 0.641 0.144 4.451
1:3 500 0492 0.132 3.727
1:4 000 0414 0.126 3.286
1:5 000 0375 0.117 3.205

%5

Zi{EREERYFRE
Table S Determination of different goat-anti-swine-HRP
reaction time

G I E]

-
fithn Reaction time of goat-anti-swine-HRP (min)
Index

45 60 90

Dasop 1.047 0.819 1.031

Dason 0.207 0.213 0.237

Dasop/Dason 5.058 3.845 4.350

=6 SEREAERE
Table 6 Determination of substrate reaction time

n e
18tn Reaction time of substrate (min)
Index
5 10 15
Disonmp 0.874 1.082 1.213
DisonmN 0.203 0.243 0.310
D45onm,p/DiasonmN 4.305 4.453 3.913

2.5.6 IGFERIME: K 40 MMM, R
AL ELISA Pkt Arkeill, K520 Daso
HBIEIATEH A0 T, HESE(E X =0.208, H5
2 s=0.056 3, X +25=0.321, X +3s5=0.377. Kt
MIEFET Daso (<0321 FINEAME, Daso (6>0.377
FIMBHM:, 0.321<D450<0.377 AW 5E .,
2.6 HFRMELIE

FIFHEE L S B #7114 ELISA Kl J7 ik 4:
| PCV2. PRV. PRRSV. CSFV. FMDV. TGEV
PRI, 2555081, PEDV BABHPE L5 % i
PISL(R 7). S5 UL EE ST a4 ELISA Kl 7
HEA BRI
27 ESMIRE

IRt A, Al 4 0 s, B4
R 4 AR, 53R BRI N B AR R R
INF10% (3 8), RAHLNE LRSS, H 4 #A
ALK AL A AR, A 4 3 IR, 2558 Bt
[ EE A A A 5 R/ N T 10% (£ 9), FHAHLN]
HEVERLS
2.8 Fttbidig

FH B 2 57 A 1A] 42 ELISA 7 ¥ 5/ s ik iy
ELISA HUAARASIN & [ EHASINIE R R A/ 105 144 1ML
H, BT EEN 86.67%, BN 89.83%, *F
SN 82.62% (3 10).

x=7 FHHFMARER
Table 7 Result of the specificity test

113 Serum PCV2 PRV PRRSV CSFV FMDV TGEV PEDV(+)  PEDV(-)
Dyso 0.070 0.130 0.075 0.076 0.264 0.107 0.872 0.185
259 Result = = = = = - + -
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*8 MAESERHXEER
Table 8 Result of the intro-batch duplicability test

Mg X HEE LI Disy  Duplicability’s Daso SEHE b 75 R R
Serum No. Ist 2nd 3rd 4th x . cv )
1 1.095 1.165 1.086 1.165 1.128 0.037 3.28
2 1.139 1.028 1.117 1.017 1.075 0.053 4.93
3 0.814 0.772 0.826 0.798 0.803 0.020 2.49
4 1215 1.198 1.304 1.241 1.240 0.040 308
Table 9 Result of the inter-batch duplicability test
ML BHEREY Daso {H Duso Values of different batch T b 75 R 2R
FE Ist 2nd 3rd 4th x & Cv (%)
1 1.130 0.990 1.090 1.022 1.058 0.055 5.20
2 1.075 1.041 0.977 0.966 1.022 0.038 3.72
3 0.803 0.713 0.710 0.822 0.762 0.051 6.69
4 1.102 0.981 1.068 0.995 1.037 0.050 4.82

< 10 |83 ELISA FE IR FI SRS R LR

Table 10 The result of ELISA compared with commercial kit

HEN AR ELISA J7ik
o 5k The developed indirect ELISA
Detecting methods FHPERE A S BRI PEAEAS %L FrER
Positive sample counts Negative sample counts Coincidence rates (%)
PEREASC 5 6
R AR & Positive sample counts _
.67
Commercial ELISA kit A PEREA KL . 28

Negative sample counts

Z 11 [8)3ZF ELISA A Western-blot X E 45 RELE:

Table 11 The result of ELISA compared with Western-blot

ST IYIEHE ELISA Jitk
Ko7 The developed indirect ELISA
Detecting methods PHHRE A %L BR A A B Vs
Positive sample counts Negative sample counts Coincidence rates (%)
B REAK 46 s
Positive sample counts
Western-blot . 88.89
AR AL 2 10

Negative sample counts
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I FHEE ST A1) 322 ELISA J7 BRI 63 14311 PR %
£ LT RE 5 I Western blot HHTHE, PIERT
BN 88.89%, MUEMR 90.20%, FFEFPEN
83.33% (% 11).

3 i

H A B 24138 19 F TR0 PEDV ${AR 1Y ELISA
FIEA SRR = A0 1gG bk, BARENST
PEDV S5y AbiE G FAR 2 L B i =, F=E
D g Al (AT 1gA EEAAE T s
WAL, AR S AR, AR
K, TALUATEZ 3 PEDV Hs RIS , RN %
fier 4k 1gG, WhE™ 4k 1gA, MEARIHIEMR
PE, H 1gG 7EIMYE b At s, Fr A s A i i
H1 1gG PUIA KT )42 s it B B ) S e iR

HHTE 857 A9 ELISA A 7 s gk it 2 0
aifb AR, (B PEDV B53exEE K, WeEE
A, —E R R TR IR R K
i 4n MBI R AN AR, A ST R R T
AR FERBURNBEAR T PR S AR, B
T7a, PEDV S &SN FEMGHER, Al
MU= s TR, H= A TRk SRt
[, KIS SRR A AT SE AR BT . XEAH N
TR AT R 2 S SRR I Rk alifk,
#5377 PEDV #it S &[4 ELISA Jrik. HT S
FEF 4K 4 152 bp, Zwh 1 383 NEILIRIEIEL, ¢
NS FERY BB IXERE K, AR RIEN S
A FEESRA S AT S HHA 350-630 aa, X5
Chang 25815 7 (40 5 32037 (499638 aa) FIFN A= if )
W LR PP R A S1P2 (442-499 aa)tH—EL,

AR EA S HABRE UM BIAKIERT
e, BRI HRMErER, S EARE T
HRSRM G, LIEMENESN S EAME PR, L
B TIOARG I ) A S v AR . P e P A A RS
SMF, @ TR EEM . RBERI L
ELISA J5i%, MIMBEAT PEDV K2 W B 9% P G e vk
FIVEMY o 183 58K Biovet 23 #4E 2 (1) PEDV 41t
& BLISA Az & P74 00 105 403 I VS AR AR 254 T

oA, ASBIFFE ST 1Y ELISA J7 B 45 5 5 3 i Ak
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