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Double Antibody Sandwich ELISA for Detection of Porcine Epidemic Diarrhea Virus
WANG Chen-yan, WANG Long-bai, WU Xue-min, CHEN Ru-jing, CHE Yong-liang, ZHOU Lun-jiang”*
(Institute o f Animal Husbandry and Veterinary Medicine, Fujian Academy of Agricultural Sciences/
Fujian Animal Diseases Control Technology Development Center, Fuzhou» Fujian 350013, China)
Abstract;: A double antibody sandwich ELISA (DAS-ELISA) was developed using the high specificity, mouse-
derived monoclonal antibody (Mab) as the capture antibody and the rabbit-derived polyclonal antibody against
porcine epidemic diarrhea virus (PEDV) as the detecting antibody. The optimal reaction conditions for DAS-ELISA
was determined to include a coating concentration of 4. 40 g + mL.™' for PEDV MAb E1 with 1 h incubation at 37 C ,

' in concentration of rabbit

the use of 5% BSA solution for blocking for 1 h, an application of 5.91 pg * mL
polyclonal antibodies against PEDV, a 2 000 X dilution of HRP, and the positive OD equal or greater than 0. 381 at
450 nm wave length on the spectrophotometer measurement. The developed method showed no cross-reaction
between porcine rotavirus and transmissible gastroenteritis virus. The detection sensitivity of the method was 30
gemL™! (5X10%%); and, the coefficient variation of repetition, less than 10%. Furthermore, a total of 42
clinical samples were positively detected by the method in conjunction with RT-PCR at a rate of 92.30%.
Consequently, it was concluded that the newly developed DAS-ELISA methodology was highly specific, sensitive,
rapid, and hence, applicable for PEDV detection.
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WAT. ¥ W AT M IE 15 % % (Porcine Epidemic
Diarrhea Virus, PEDV) F 2013 £ K £ £ EH
FrparE e m . HAr. PED & s h A
TEFREIREZ —.

PEDV %12 f& 5. I 1F 4% B A B4y v 1) RNA,
A 64 ORF, HggmMmMaREH (S, /MEEHA
(E), B¥rEH (M) MEXRKZTEH (N) H
PEDV £ 45 & 1. & PEDV WATREMKR S
MORFE3 72 5 B AR . N KL DA AR A ) 2 5k iR
A5, E A BEORSF M, MR PR A 0l B A
RASHMB AR RS

Sk S BE SRR A e 2 R, 7
PSR E WOk T2 . W W PEDV A 5
HEETRE RT-PCR . ELISA . KK 4 kMR
L . RT-PCR 2 H1 g v 450 1k i S 4 R [ 2%
WA AR BRAE N AL PRS2 g0 252 Wy . AR fiE
FER) ELISA FBEAR 436 W w A T im R A . B+
B /DR S R A B A K R BF R PR 2 e PEDV
AR O WS . ARWE AR R M B
Bt PEDV F 5 B b i ] £ 09 S ml B, SR T alifb i
PR & e dt PEDV Z s bk, i ik
N AR ST K U PEDV i 3BT MR 9.0 ELISA, D)
B2 PEDV Il R A b 1) PR 2 12 W i 43k B 4 1 46 I
TFE.

1 M#Fz ik

1.1 FE5HMEK

WWRATIEE S W (PEDV) ., MM E
RF#E (TGV) ., 4R 8 A PEDV MAb 738
A MR EL A g ARl B 2 B & R B2 0 5 T
BB .
1.2 EERLFIFAME

HRP ¥5ic 09 £ 40 % HRP-1gG, TMB f1% |k
W A LAY AF, M EENR (BSA) B
H Sigma 23],

Nanodrop 2000/2000C 43 J¢ )% & i W A
Thermo A #] .
1.3 mE4k

B KR BRI 1Y vero BAZ 4, T PBS 4%
PR 1, ImAC L s 100 i B PEDV 41 g 1% 5%
Y1 mL MZWEEy 6 mg « mL " JHHEE, 37 C W
Lhg, MAZKHKE 6 mg « mL—" B I TH /Y
DMEM K 3%, W4 54 (CPE) ik 80X Lk
LR EE. 10 000 r o+ min ' B0 1 h, B R
W, 50 000 r» min " B0 3 h, R B R BR R

BB BORIR RS, A IE — 70 CIRfE .
1.4 PEDV #§ MAb B9 %l &

2w M7 ¥ 52 95 PEDV MAD % 52 9 40 Jifd ik
E1 Jf il 85/ BUE 7K . R 1 = BR -1 R0 1R i vk 4l ik
JEAKS JF F S ) B ELISA K I Bt 7R 2040
J Nanodrop 2000/2000C 435656 B 10 25 ik )=
1.5 %#PEDV S REREHG FFMAEK

i) PEDV N # M BE £ 1 mg « mL™',
5aEa g IR 2R FAL S B 5 2 S SE IS 9Ok
A, B HES 1 mL, 2 J8 560 W S 55 ok
AN 58 4 A 00 FLAL IS ik S 2 W, B kAl BE 2
J . e 1WA 15 d R340 B s . R
FH 2 B R IR 4 s Ak J5 ke Il Z i .
Nanodrop 2000/2000C J3 566 B2 3100 & vk B .
1.6 PEDV Mk ELISA # 77k pEar
1.6.1 Atk & ELISA R A3EF % R4
1B I K A B Wl bR AR, 37 C 43 8 PBST PR 3
W, B 5 ming MAE 5%BSA iy PBST £ »
ACEH ML PBST P 3 K, ®IK 5 min; fIA
et FEdh . 37 CRem 1 hy PBST PRI 3K, IR S
min; MAZL I H PEDV £ ik 37CHmdE
1 h; PBST ¥Ei% 3 K, &K 5 min; MARBEG K
FHitk IgG-HRP i F — & E 5. A%k
W, PEHUEE . DL ODpson H#23E 1, S/NfH>2,
YE by BV E AR 4R
1.6.2 HERKFLMNAAFBEERGHET R
B ek, Kok g KL 1 100, 1 ¢ 200,
1:400, 1:800, 1: 1600, 1: 3200, 1 : 6400 FI
1: 12800 AT Hi B, BALIMA 100 pl, BEH 2 1
AL, 37CHLHE 2 h, Kalifb iy PEDV 5 58 s
AR BT PEDV ZsafEdiik L 12 100 £% L ff B IS
TG AR AR HEAT AT . ARE ODyson (AT S/N {H 1
$ F AR A AT AR ARG Y0 e A 7 R A 4K
1.6.3 Mk ok FHhegme  H 0.05
mol « L™ "Bk Eh#i B4l fb I K. P& F 37 C
Pr2h, 4CaEE 120 M37C 2hM4aC 12 h, H
b 4% A4 A TR 25 4T ELISA 355, AR 4% ODysonn (H A S/
N AE 58 Fe AL B 2R A
1.6.4 HAZRKEAFAFEGHZ RKRH2%
BSA. 3%BSA fl 5% BSA & AW #E4T 37 C £ 1
hy il & AR R AT ELISA 3086 . 5 e 3t bl
Wk B S B B R L 37 C 3 E 1 hy 4 CHH 12 h
M 37C 1 hfmaCl2 h 47 EH, VLB ROCR,
HRAE ODysonn (B AT S/N (B 7 5 FE 55 P V0V J3E A
P I 1]
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1.6.5 #BRAVERBTIE 6 2 i I 2R DUR A
BT RS AL, &8 G E AR E G, Al
EHIRREM . DA I ADUE S BT R, 37 C R
60, 90 min, M4 OD,so.. {8 B % x££ 50 5 A H
B ]
1.6.6 Bgix 400k & Ao AF R B 1) 69 B 2 W A
ARBTA FRE T AR AR R AT B B AR B L 1
1000, 12000, 1: 3000, 1 : 4000 F1 1 : 5000
BEEAT IS, 0 S M AR — 0k B S A T[] LA
30, 60, 90 min WFFH . MRHE OD,so,, fH 0 & i (EAF
FH B ],
1.7 ELISA &R ¥ EHIRE

K ST ELISA J7 kil 4 RT-PCR %
N BIPERRE 5L 20 £, THE ODuson ¥ (XD
FriE2E (SD) . PARE SR ODisonn f X +3SD 2y FH
PE I S
1.8 ELISA 45k

KA #E#SL A ELISA J5 k% PEDV, TGV fifg
R TR, BAFES 2 ANEAL, iR
i S5
1.9 ELISA & ik

PBS fi B4tk PEDV M 1 : 10 FF4f 55 B
F 12560, HAMBEE 2N, RAZELDY
ELISA J5y g #bA7T /il . i 8 2 5 v UK
1.10 ELISA E£ iR

K R — BEEBR AR AN 5 43 BHPERE & s RN FE S
SAEE, AN R RE A [EEHE U R AR
] —FE b AT, AR 3 AN ES, TR
S R
111 I PR % G Al i

WA R EA TS, HBPE T A8 0/ s &
WNEY . BEEEE 12 10 0 A A B3 K ek 2) 3% .
—20C B 3k, 4C., 4000 r » min "B.0> 20
min, W FVE WA E L ELISA 7% 5 RT-PCR
Tk R G . PP 07 R S U RN
HH,

2 ZRE55H

2.1 fREHEK

¥ 40 0 85 35 (1) PEDV 2 5o E M %5 B2 B0 B2 B30
aifk J5, F Nanodrop 2000/2000C 43 3¢ ¢ BE i1
HAaifb s E A g E N 4.8 mg » mL ',
2.2 PEDV MAb #1 & 7 B9 4 4L 70 2040 M E

JH Nanodrop 2000/2000C 43 3 )6 & 41 ) H 4k
b5 MAb 1 2 470 /9 8 1 o ik B2 2 3 o 3. 52,

3.55 mg « mL ', [ ELISA J7 i & 4 fk )5
MADb 25 8 10°,
2.3 PEDV Mk ks ELISA FiEHI B R M
-3 ey

FEH S PEDV WL IA I .0 ELISA £ J7 2 if
T AR AR AT A S AF 0 e VA RIS [B) L A VRV
gL E A T I 71018 20 A 2 TN 7178 & B I 71
JE£ 0 A B[] R — s 8 3 R B ) R A T
NS A . 45 R B R, PEDV W 1R e
ELISA 1 55 £ [ B 45 18 4. $it PEDV 5 58 B it
RAE R PR, BBk A 12 800 (4.40
pgeml ), 37CHH 2 h, R 5%BSA £ H# .
3TCHM 1 hy it e EAEFBLE 37°C, 90 min;
Gt PEDV HUiRAE R bik . TAEREWRE N 1
£ 600 (5.91 pg e mL "), 37CHEM 1 h. Bits —
PiF B E R 12 2000, 37CHEM 1 h,
2.4 ELISA #RHAEMIRA

KIS ELISA Jr il 48 RT-PCR % ¢
A RE S 20 £ 315 ODyson F-3(E R 0. 216,
PRUE 2 0.055, MREA X X+ 3SD 35, BIAE &
OD 50, fH=>0. 381 H] W Ay B
2.5 ELISA 54

KRS i ELISA J7 ¥ [F B % PEDV, TGV
VAP AT, B ARE L 3 RIS A, 45
WK B PEDV 1 ODyso fli >0. 381, TGV F
AWK BE R R B M. 2R WK U7 R MR AT
(| 1.

20 1
1.5
o
S 10 [
05 F
o L [ | [
S % PEDV TGV LR INE S

1 Wik kil ELISA R %K
Fig. 1 Specificity of DAS-ELISA

2.6 ELISA 8 &

PBS fi fe2lifk PEDV M 1+ 10 JF#h — A5 #i B
E 12560, BAMBE 2 AR RAELH
ELISA J7 & BEAT R D0 . DA 9T I A9 A B ok B2 O
Hebr. ODAE AL bR, 2l hr it 48, &tk
77 A8 0 v = 4. 8592 + 0. 272, Z& 4k 1] 5 # %L
R*=0.9974, #MJEHE R 30~480 pg» mL™', %
TrE AR AR 30 pg « mL " (5X10™) {94k 75
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Fig. 2 Sensitivity of DAS-ELISA

2.7 ELISAEEH

Xt 5 Gy AR PEDV BHPEAE &h 247 4tk 9 5 & A
A EE R, 450 (R D BoRit WAt py 2
FRBINT 1000, R PEDV BT A K
DIEA B EEN,

Fx1 HAFHBESRBLER (0=5)

Table 1 Intra- and inter-batch reproducibility test results on
DAS-ELISA
N E K5 17 T A2 K 0
B i A B 7 g 5 Bz %
v g T g gr BTEH

1 1.050  0.021 2.003 0.778  0.023 2.998
2 0.655  0.020 3.128 0.897  0.036 4.056
3 0.774  0.031 4. 007 0.920  0.033 3.588
4 0.589  0.018 3.122 0.691  0.020 2.975

5 1.255  0.058 4.589 1.320  0.049 3. 745

2.8 I PR A Al

kM 8 51 PEDV MUt 4K % 0> ELISA #l RT-
PCR [ B AG 42 £3 1 PR AFE s 4 I 45 SR fnb 7 P 2
SEI ELISA K I i BH R FE 5 12 4, BT FE & 30
fys F RT-PCR & BHAERE & 13 £, B HEAE 5
29 iy, RT-PCR & I Ay B P AEAS . 3% 07 6 4 )
B BIEERE R A G R 10000, FHAERE B A&
R 92.30% . FWIZ I LA ARLE 0 R 5 M AR
BEAE . AT TG KX PEDV A4S

3 kb

W AT YRR TS 8 e B B AT, M EEE SR
Tl i A et o IV A S HEAR T RE A7 7E PEDV
(VAR o T A dR 2 R O e R 5% 6 A R
W T B BEJR RN B 0 B R 6 s R IR

AEARL A B YS9 E A7 ME R SE 00 12 T, 25 5 Hh B iR
ZIEGEE . P PR B A UG R PEDV € o A=
7 e R A g P Y ) R

LR IE 0 ELISA v& 5 T I R0 Ak I
HLSZ KA G TSR R T A AT AN R R A
XF TR % ELISA, 32 J7 36 A6 DN e 5 M 9 OC B 7
R 117 /1 N /1 NN i = S 1 - <)
PEDV MAb E1 f[iR %] PEDV M & 14, HiH |8
—hUE R E . SPURS AR R, Ak 96 fL
M R 40 4R B D O TE A 0 R S . et PEDV 4t
RAT 256 2 PURJE R . SRR, T EE SR
REEE . RULE PR iR bR, Z2H/E i
Mg 7. PEDV SR Je 0 ELISA Jrikt™ .

Zs— 2 SR Al Ak 1 9 T R /D R A
o, #SLHEM Y B PEDV ORI 5 . A I I PR
FESPHERE S AT & % 90.5% . ikiEESE" SRR
i Ak ) B S BE BT ARAE SHARPLIA . AE M R AR Bt
PEDV IgG fE b # il f 44, 2 572 % I PEDV 1) 2E
WEEMEZREWUBLAEIE L ELISA ik, 5 RT-
PCR #5430 100 % . A0 38 18 )y PR 5 1 8 e 1
PEDV MAb @ # ik FE fHt PEDV et TAE B 53
AA 1800 (4.40 pg » mL™') 113600 (5.91
pg e mlL ), PEDV MAb 37 CHa# 2 h; R 5%
BSA B W E M 1 h 5, i A$HUE N 90 min;
Sl PEDV HUAR M /E ] 1 by BEAR — B B
Jp 12000, FEFHEIME 1 hs L OD,somn ==0. 381 4
g BRI E B B AR AT A 30 pg » mL T (5 X
10%) M sE. FHE S 7k Rl PEDV 25 4L
P . TGV FIESIR R # 45 B B, R % 7
HAMBRI MR e, A, AR &M
PEDV ik Je.r ELISA J5: 5 RT-PCR [A] ] i
TG IRBE S A 8, & A Rk 3 92.3%.,
FWZ Iy kv T PEDV Il R AR % B A6z
Zi b Tk, AKX 7  PEDV XUHE 1R I 0
ELISA J5 ik BA R 47 09 s R B FH M {5, & PEDV
WATIF R AR TR A,
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