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B E: (X1 BATHEBEMATE D EARAH LY ERRRK, THRFEEZERL
T A RAT R FTiZz R B T35, (B8] LR A RATHILE R ETHMER
TEO ARG, B —MS4aE. SRAHE. SR EAE A NARE G RATHIE m &
TR F R R Tk, BT RN RATHILE B FRATREL KA, [Fik] :\:ii N
BAMEZTUREFFFAREERTES, SRAMARBTIBIK, HREOUEHMKRLSY. Bt
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MR ERTEE. [4R] TABREEOANTEREO LLR RIFHR L RE. ZI0k
M 7 & RARABIE pH A A 8.0. RAABILE & 4 80 pg. AL A 4 20 uL 89 10%F e iF & &4 .
WAL LA 0.25 mg/mL. RAAF e BEEAH 1045, RUBEHBEEH 1:15000. RME—MHF
BT 1A A 10 min. &AL =3B R B A 4 15 min. ALK R L8] A 3 min., &% & R HE & TR
S BB RE, AL 11 AR BRIAKRIEBAFERFY R IR, EAMRETY, A TFZ2H
# 3.09%—8.80%, #LIA] T F A4 A 4.87%-9.17%, 3<10%. 4&F X, FAHFEEH 93.4%.
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Establishment and application of a chemiluminescence immunoassay
for antibodies against porcine epidemic diarrhea virus

LIU Shiquan!?, YE Pengfei', XIANG Guoqing?, WEN Xiaohui?, SONG Shuai?, YANG Yangqiu?,
LUO Shengjun®*’, RUAN Chongmei'”

1 Anhui Engineering Technology Research Center of Pork Quality Control and Enhance, College of Animal
Science, Anhui Science and Technology University, Chuzhou 233100, Anhui, China

2 Guangdong Key Laboratory of Animal Disease Control, Guangdong Scientific Observation and Experiment
Station of Veterinary Medicine and Diagnostic Technology, Ministry of Agriculture and Rural Affairs, Institute
of Animal Health, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, Guangdong, China

Abstract: [Background] Porcine epidemic diarrhea (PED) remains a major disease in the swine
industry in China and the globe. Therefore, understanding and monitoring the incidence and
epidemic situation of this disease is of great significance for its prevention and control. [Objective]
To establish a highly specific, sensitive, high-throughput, and highly automated chemiluminescent
immunoassay for antibodies against porcine epidemic diarrhea virus (PEDV) using purified
recombinant N protein of PEDV as the target antigen for monitoring PEDV epidemics or infections.
[Methods] We constructed a recombinant plasmid by seamless cloning and induced the expression
of N protein. The obtained protein was coupled with carboxy magnetic beads to form an
immunomagnetic bead complex. After optimization of the reaction conditions, the PEDV antibody
detection method was established. The specificity, sensitivity, reproducibility, and compliance rate
of the established method were evaluated. [Results] The recombinant N protein was soluble and
had good immunoreactivity. The optimal conditions for the established method were coupling pH
8.0, coupling protein amount of 80 pg, 20 uL 10% BSA as the blocking reagent, magnetic bead
concentration of 0.25 mg/mL, sample dilution of 1:10, enzyme dilution of 1:15 000, incubation time
of 10 min for the primary antibody, incubation time of 15 min for the secondary antibody, and
substrate reaction time of 3 min. The established method showed higher sensitivity than ELISA and
no cross-reactivity with 11 pathogen antibody-positive standard sera. The reproducibility test
showed that the intra-batch and inter-batch coefficients of variation were 3.09%—8.80% and
4.87%—9.17%, respectively, which were both <10%. The compliance test showed a positive
compliance rate of 93.4%, a negative compliance rate of 99.2%, and an overall compliance rate of
98.2%. [Conclusion] The chemiluminescent immunoassay established in this study can be used to
detect PEDV antibodies in clinical samples, track and understand the epidemic situation of PEDV,
and provide a reference for subsequent reagent kit development.

Keywords: porcine epidemic diarrhea virus; recombinant plasmid; N protein; chemiluminescence;
antibody
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¥R AT 1B (porcine epidemic diarrhea,
PED)J& H ## it 47V & 75 9% B (porcine epidemic
diarrhea virus, PEDV)5 | 2 ) —F & BEAL YL 1)
B MIEGR . SR AT AT B B 4 ) IR
PEDV, FUMIFET HAR S, Holh RAEIR KB N
Xt KAERETS . KR, PEDV TR I A AT
RRAEETEI M, AE POk R TS K2
TrARB . H RIS B X R R A 24 R R
BIF T, M PEDV A TBE Fida il $2 4 T
RPN,

PEDV J&—FPZEPE RNA i, HoAa L,
¥y, LK 2y 28 kb, {05 6 NFFRC R EHE .
BTG A% N 5731 371 5 i i 22 5 11 1ab (pplab).
REHES EH). ORF3 &HEH . I EEAM &
FOFEZARSEE AN &P, PEDV i N A
FEZIR B O SR, B 441 DEIERA
i, HA R EERST B RNA 2563, £ 2605
B a4 RNA JE AR TS, ERphe seini %
YR e, S a5 E R,
R RN, N EOAGEL SRR AR
P RNA B5%, dnl@ad il FIE TR
1 (AN BE W TR R P 3 (Interferon
Regulatory Factor 3 IRF3)al NF-«xB {7 |l 2
M T A [0 B 4k -2 (B-cell

lymphoma 2, Bel-2)ZZ % Rk 1% 15 = o ie i 22,
R R EORMEN . RS, N EAEARS
Pk H R W EERSSE , )12 T ELISA Hrifs:
Wl RT-PCR &% qPCR HEFRIIT e 4404
Tk, (HHSEAL YA B M K i 7 (transmissible
gastroenteritis virus, TGEV)&5 e MR 55 1938 L
SVATTFACALE PEDV B YL i 4 Hlfs R AE AR
TGEV H{l, FrLAi#fii2 PEDV HARKEELR =
PRSI T v Y H R S5 % R I A2 W
J7i5A ELISA. 7 IEHREITZ% . K ] 1 4%
£, IF H HBEE Mot A B e fe il

1k 2% & % % #E 4 ¥ (chemiluminescence
immunoassay, CLIA)JE R 4 7 Pk 5 (1) H 95 J
I 5 R AR TRy B Ak 2 5 0 AR 2 A R — R T
ik, HEARFEH K. BRSPS K
TIEREERZ AW, AR KB AR J5 T8 B fo 9%
WEER-PUIRE &, YRR A& MBURE A
filf br Bt , T2 B T 98 W R B AR - Bl bR — i B A
Yy, VeAREGEW YU MARY, 8tk
WERR I f R - AR S, T2 A shiks
RICHRIEST AT EAF 558 B (K] 1), AT
WA W, A AR R . FE
SevERR . RS . RV, R S
VR a7 BTG a5, 38 FH T R A I I RAE AR OT

’0
¢ : 53
< ]nc]uob?;?nfor Incubate for
@ % Y ] 10 min
. + + 37 °C e—
Ferrite PEDV + 37 °C
bead recombinant 8
N protein
‘ Light
+ . > > Incubate fOr
Immunomagnetic Antibodies  ALP- Wash 3 times 3 min g
bead complex  to be tested labeled —— *® -
pAbs 3L -

1 UERAEESNEREREE
Figure 1

Schematic diagram of the principle of chemiluminescence immunoassay.
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1 AR5 7
1.1

PEDV 7 S BHME LI |« 126 538 53 M4 I
T (PRI 31 13, BAPEMLT 95 63) K& 489 il
PRIMERE SO N TR VP XA IS 63 . T 4%
ARACTAE NI 136 Oy . ) A48 Il I T 4% 1l i
122 O R4 4O Bl B sh 1) TLA= F 5 e
s 2 Wb Ol 5 5 R AF s TGEV , JETER
1 % AR % #F (porcine delta corona virus,
PDCoV) . 1% Yeti iy 5 i 4% (porcine contagious
pleuropneumonia, PCP) , ¥ J& J/ % (classical swine
fever virus, CSFV). & 3 JE{&ili 4 (mycoplasmal
pneumonia of swine, MPS) . #& %58 5070 25 &
fit %% BF (porcine reproductive and respiratory
syndrome virus, PRRSV) . & & %I Jixi & Ji5 7
(Japanese encephalitis virus, JEV) . ¥ /2 5%
(swine influenza virus, SIV). J&4H/NE#E(porcine
parvo virus, PPV) ., %% 5K [ (Sreptococcus suis,
SS). J&IRIFAFEE 2 B (porcine circovirus type 2,
PCV2). UABH MR ME M5 Y2 B ) A Al B
FBesh W) DA il 4 S 0RAE . SR etk B
W . REWATHEETE | R AR B (GS B =
S 2 B (35 AL AR B CVTT7 BRANX
), MRIRIEERHE AR R A H
1.2 BHE. FTEAFMNE

PET-28a Hilii . PBST ZEnhif, 4= T2EY)
TR ARAE; LB RigsssiE, |
ARG RHECA R AR o BRG] R D)
QuickCut™ EcoR 1. BR#ITEFYIEE QuickCut™
Hind 1T, 5 HEAYHEARACE)ARAHE;
E.Z.N.A.®Viral DNA/RNA Kit-Fast, Omega
Bio-Tek 7\ ] ; HiScript III 1st Strand ¢cDNA
Synthesis Kit (+gDNA wiper) . Green Taq
Mix , DHS5a 52 2540 fifd . BL21 B2 2540,
A 5 MERE AR RO A R A B AT
PEIE 15 5 8 ELISA 050 & , Wy R I [ A= A=
BBy A BR A w5 2-(N- N bk ) 2 il iR
(2-morpholinoethanesulfonic acid, MES), Jt &t >

ARTBHE AR A ; 1-256-(3- & LN 5L)
Tk 96— IV fiiz £ R £ [ 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide, EDC], % ¥ B4 B 2y ( |
)R o AR A Al N- 7R 5L BRI %
(N-hydroxysuccinimide, NHS), i3 whkA:4{b
BB A BRA 5 25 R B ies5 1R 214,
K2R ge A (dbnt) B Aw]; BRI
R, JSR ~Hl; fkERIGIRY, = INEAY
BHEABRAF; Sbil 1eG-AP Hifk, GeneTex
ANHEl. 4 A b R REE T, R
WHEYRHE A BR A A .
1.3 EHFRNEE

W1t GenBank F1 PEDV B &K 5e 7 1 N £ [H
(B35 WLDI18268.1)i%itHm kg9 F
(5"-TCGCGGATCCGAATTCATGGCTTCTGTCA
GCTTTCAGGA-3") (MY 5 EcoR DFI R

(5'-GTGCGGCCGCAAGCTTTTAATTTCCTGTA
TCGAAGATCTCGTTGATAATTTCAAC-3") (4%

INEEYINL A Hind 1), 51474 TAY TREE
V) AR A7 BN w6 1o i EcoR TR Hind TID%
PET-28a it 17 R V1, fff H E.Z.N.A.®Viral
DNA/RNA Kit-Fast i85l & $2 BOZ 1 55 % CV777
PRM9#ZR , {#/H HiScript III 1st Strand cDNA
Synthesis Kit (+gDNA wiper) iz il &5 2 % %45 3]
cDNA 1ENAR , i R Sk 5 143 H A
PCR JZ W 2c1F: 94°C30s; 98°C 10s, 58.8 °C
30s, 72 °C 1 min, 34 PE¥; 72 °C 2 min, PCR
FW K : Green Taq Mix 25 pL, ¢cDNA 10 uL,
k. TSI pmol/L) 2.5 pL, ddH,O 10 pL.
L O R ARt E AL R, S 4G
J5, % A DHS5o JRZE4NME. LB ECA
WK, BTE.O0EY, A2 mL Kan'f) LB A
ViR EE, 37°C. 200 r/min 535 12 h, i 455
PES X E A BRI TP 3G, B NOJERR
/N B 20 SR A I B IE Y L A ) T
Hifir 4 PET-28a-N,
14 EHIERELENEBHN SDS-PAGE
waK i

P A5+ SRECI R 1B A0 T R R R
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BN BL21 JRZAHNM . A FA L PRI 7%
BTELEY, MAGRE Kan'#) LB NAEE#
e, 37 °CHEFE 12 h JE ¥ R 1Y%t fh i e pp
% LB Wi FREE, 37 °CH53% 3 h, A IPTG %
F 8 ho WAL T 10 000xg Z.> 1 min,
P2 1:4 WO HLB AN PBS & Mg Al Sx 3 1 FFESE
M, 100 °CHIFY 10 min, EEZSB L AKRES
XTHR P &5 s g A5

4 N & [1# SDS-PAGE /3#r: B33k
R 50 mL, 10 000xg &5.0> 5 min JWHEITHE,
TN S0 A 5B P R (CTAE 3 s, TAIBK S s,
K 50%, MCTAERE 30 min), $ FiFFR S50
TEMIRE, 3@k SDS-PAGE 43 #rE 11 a ik .
1.5 PET-28a-N & [ & 1438 F

i &% PEDV BHE ML 1E A —dr, i
Western blotting 4% % % uE 2 N £ 19 5z
1.6 UELXBESTENEL

A G T S o Ak 2R R g oy
Mrik, SrhbiEan . RIS RS
P EAE . RS BRE . TR IMVERE . b
IgG-AP PR & . IR N JefE Sk 8 4
HRR, A 3 AE T B AR
HW . EEbR —PUA PBST 22 ik o

W5 SN S5 1% BN REBR T 25 uL, 1y
B 10 uL, fbr —HURE 100 pL, —HUgE R
B8] 15 min, —$HiFE IR 10 min, YN}
1] 5 mino FrRE G & GE , SREE 6l A8 fE vk
- STrAE Yo
1.7 HWEKMBEIIR

WrwE sk B B T = IR R R 30 min, ff
FH MES B I5C 28 wgOks 2 JEREZR 0 835 50, wl ik
S35 2 min, FPEE TR, EREIEE 2 K. M
Aidi it MES 22t S22k . A 10 pL ¥R B
47 0.1 g/mL i) EDC F1 NHS ¥ & T 25 Kl
B VR S F %Ak 30 min. BEMESYES, 3 BN,
THPE 3 UK, A pH 8.0 i) MES HE®EER, A
10 pg BHI N E, TATFRKesE RS
I 3 h S IAGE 3 PR T4 D B Sl 5% TR

S EFHPA 3 he il REERTE DR VERESR 3 1K,
IAGE T RER AW, 4 °CIRAF o
1.8 HMBEHEEHNHE

i pH K 5.0, 6.0, 7.0, 8.0, 9.0
MES 2% il iR SJ G2k, HoAh AR, DIt
wACMREE pH; % H k&AL pH B9 MES 2% o
WARSIREER , 437 A 10, 20, 30, 40, 50,
80. 100 pg &I TMIE, HABSZLAZ, D
W S LR i % S%BLAR Wik . 10% /5%
NEWIKS . 1%4- IM3% F1ZE I (bovine serum albumin,
BSA). 5% BSA. 10% BSA . 5% 8. 5%
WEAVE R BT, B 3 h, DAHGE B
LB AR B R EOLfE B PR & i d
P 5 B R B HP 93 ST S R BR PR,
TRRERR M 05 1.0, 0.75. 0.5, 0.33, 0.25,
0.125 mg/mL, 4 °CIRAF, DA E S URESRIR JEE
4 B B R OGS AR B . B
M35 &G, PA P/N S5 KAEAE Ry e AR 551 o
1.9 JMENEHHHE

S E 10, 20, 30, 50, 80. 100 f%#%
FERHAE SRR, DA S URE SRR RS B
s FHEEN 100 20, 30, 40, 50 pL 5 R, DU
B S OE i FH B 5 B B AR BRI 5 R bi i 1gG-AP
Fl Y ILBNR G, AREEE 48 1:5 000,
1:10 000.1:15 000.1:20 000.1:30 000.1:40 000,
DAB 2 S DU IR RS R 5 2o il i —Bo s & st il
45,10, 15, 20 min, —FilFEBFE N 5. 10,
15. 20, 25 min, JEYEER 1, 3, 5. 7.
9 min, PAHAE Fe I S WA R], 4G vk R e A
S B )R] L
1.10 FrERATAE RFrERZ AR

fifi RS b Ak ELISA 5 & kil 1 48 2 £i%
15 He A B 10 75 e PEDV BHE I3/ , L S/P {8 0.35
XTRL 100 U Rk, A5 Ef &% PEDV FHPEIM
TH R RS ECH 128 %, WY 256 f5FGREET N
50 U. LABEZEHEGE S 6 NhRifEm . LUIBTIRS &
BB AR, (bFEREME NN, 2 H
MedCale BRI THCE 530, 3L U S Eh 26
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I 7 1R 25 bR i 26
1.11 PAPHIER =B FE

FEfe A S B 2 B b o il 2k B J6RE E L LU
ARG TR W7 A 126 (335, R
MedCale {40 2R # TAERRE 2R, IFL
LB B KAB TR I A & B VR N A B
1 BH BH I 5 o
1.12 $5H MRS

FAAWF 5T 7 ) 7325 PCP . CSFV . MPS |
PRRSV. JEV. SIV. PPV, SS. PCV2. TGEV.
PDCoV HUAAR FHE I 3G A db A TR o DA bl i
SE [0 B B I S oAb, A3 b HR Sk
1.13 REEXTELIRIE

i FHASHI 52 T 2 57 0 7 3 S s e Ak ELISA
RAEILFERI 3 e 2 B R RN %
PEDV [HMEILYE, 34T A5 ) R 50
1.14 ESEMEREMAIE

HENFEZ R . R AR E 59
R 3 0y BAYE M 3 Oy BAPE ML, A s =
REI 12 ¥k, THEAR SRR

fem A M. 3 Mk E Sk
W3 Oy BEMEIME 3 Oy BA TS, AN EE
R 12 ¥, RS R
1.15 5@ RtFIEsttt

FHABF5E 357 1 PEDV HiAR Ak 27 &t s
7% 5 1 5L PEDV FiiiA ELISA K 5] £ IR
ARSI 168 131l KR iy , 43HIT 2 PP I IAF 5%
AR IR A3 BT 2 PRSI 7 1 AR S
1.16 IR & 46

WA MR TP IXIEITE 63 1. | &RAEH
KHTFEINTE 136 43 7 A8 IR T A8 3 122 17,
DAAHIEGE T ST iR, A %

2 ERE54M

2.1 FERITHEERS N EREY 18

DI 557 CV777 bk R BEAR 555 5% 1
cDNA, S| P T 3% ) PEDV N 3%
PR/ 2577, 25 RN 2 iR o

2 PEDVN EFE#1% M:DL2000 DNA marker;
1: BAPEXFAE; 2. PEDV N A,

Figure 2 PEDV N gene amplification. M: DL2000
DNA marker; 1: Negative control; 2: PEDV N gene.

22 BRITHESHSELE N &E8AH
SDS-PAGE 43 #h

238 5T NI T VROEE P R, DT R
TH R B HIRE#EAT SDS-PAGE, 253N 3 fir
N, BN EAAEERIE K EEIE,
2.3  Western blotting & E 25 R

W E L N E 15 PEDV i BHVE i 1 1Y
Western blotting %5, UEPHE4] N H#ES
PEDV i {4 BH M 1ML 3 K (] 4).
24 EIEEBEEEH

M SA ATEYEEE pH {0 8.0 BF, P/N
HHK, Hitm e pH H0 8.0; HE 5B
Y BIRE (N 80 ng & TR,
P/N {Eie K, Ui BB H &k 80 pg;
5C A HIERALE AR 10% BSA; Xl 5D
ALY A0A 20 uL 10% BSA fE M3 HIFIET, PN
R, LSRR PR A 20 uL 10% BSA;
mi & SE Al H1 4\ HE  0.25 mg/mL B, P/N
{EiK, IR REER MR 0.25 mg/mL.
25 EmtRMNEH

H & 6A RTAISFE AR 10 f58), P/N{E
R, AR SR 10 £5. & 6B Al %0
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B3 PEDV E%H N &R SDS-PAGE 75 R
M: 180 kDa T2 )5 marker; 1: A5'F/) PET-28a
SEEW; 2: BT PET-28a-N Hik; 3: 5T
) PET-28a-N H{ATLIE; 4: 5T PET-28a-N [
SIS

Figure 3 Results of SDS-PAGE analysis of PEDV
recombinant N protein. M: 180 kDa pre-stained
protein marker; 1: Uninduced PET-28a empty bacterial
fluid; 2: Induced PET-28a-N bacteriophage; 3:

Induced PET-28a-N bacteriophage precipitation; 4:
Induced PET-28a-N bacteriophage supernatant.

4 Western blotting £FE45%R  M: 180 kDa
YL (5 marker; 1: PEDV N 25 (5 FHM: I 77
SN SR 255 o

Figure 4 Western blotting identification results. M:

180 kDa pre-stained protein marker; 1: Identification
of the reactivity of PEDV N protein with positive
serum.

MRE S R 20 puL B, PN EfR K, Rttt
FE S FHR A 20 Lo & 6C AT 1 24 lEHG B N
1:15 000 B, P/NAEfA, PR AR BAs B o
1:15 000, HI& 6D AJHI—HUMEFHTEH 10 min
i, P/N{EHFK, HIE 10 min AR —PEE
BF ] o B & 6E AT 41 —HiiE & B8] 8 15 min B,
P/N B ¢ K, B 15 min 5 = Ho e & il .
1 & 6F AT 1S4 B i B 18] & 3 min B, P/N {i
AR, I 3 min A H R Y v B ]
2.6 FrERIZ

FEF R A4 ELISA  HU AR il it 5] & 4% il
PEDV BHPEIMIELS A, e hbriEdh 1-6, 430k
Ui S EEWCH 0 (bR FERRK) .6.25 (1:256)
25 (1:64). 100 (1:16).400 (1:4). 1 600 U (J51#).
FR ARSI AR o & 1-6 B9 RAE 5 &G 2
LA, BIAIMZEHERECH 0.999 99,
I 28 LM AR Ty vk i bn HE T 2R (B 7).
2.7 FAPRIRA =

Wik 126 B3 IIE LR BHE M 31 4y, B
PRI 95 03 )4G0 45 S 22 3238 & TAE4RAE il
2% (receiver operating characteristic curve, ROC)
(B 8), 45 TN, AIBAREER KM N 0.809 5,
SR A S B 156.75 U, RtL, BASHE
FE B9 A E bR PR & 2 {5>156.75 U A FH
PE, PR S BE<156.75 U JEAME.
28 REPELEXER

1 0 7 Ak ELISA 38057 & A 98 #E 7 1Y)
D5 LRGN 3 M AR HLIX 22 2 F5 6% LA R Y
% PEDV BHYEME (ME 1. My 2. Mk 3
SARATMNTTR X JUARETRET . JARA
TR, AFATIR R SRERGEE 1)
FEIMLTE 1 5 M5 2 ARG Hh AR B 5 B S
I KRR R R 1:16, 1 At ik ELISA X5
BT R K AR R E N 1:8, TEIMLTE 3 A6
I H AR AT ARSI A B KA B 128, 1
Rt ELISA 5500 & A h 19 5 KA B
1:4, B8R, A R TrRiahik ELISA

&
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-o-Positive = Negative -+ P/N value
A B
2 3 15 8
<
- :
(=]
8§32+ 110 & £ ]
2 o = 131 =
25 z g -
Ex It {s & E <
i E
..1:) 0 B T ’).J). _. E == 0
& 40 50 6.0 70 80 90 100 o 0 50 100 150
pH Amount of coupling protein (ng)
€ 30- _ _ B
== 5% skimmed milk powder 2 4 140
== | (0% skimmed milk powder g
]
0 201 1% BSA §53— ,3()%
= == 5% BSA ] é =
a == | 0% BSA 222 120 2
é 10k == 5% alginate E E 1k 10 &
: 5% gelatin E
E o Ly Bl il W, 0
o 0 20 40 60
0 Amount of 10% BSA (uL)
Sealer type and concentration
E L
Ti 10 40
>
8~ 8r
130
£3 o E
2o 120 £
BT 4T .
x
2 < 10 &
,E 2 -
£ 0 ' 0
© 00 02 06 08

Bead concentration (mg/mL)

5 SMHEKEKFANHRE

A RAUEBC pH BB E; B: BILMBIKEAENSE; C: RILE

HIRAZERHE ;s D: BHRIRICHENTE; B: RIUEIRKERE .

Figure 5 Determination of optimal magnetic bead coupling conditions. A: Determination of the optimal
coupling pH; B: Determination of the optimal amount of coupling protein; C: Determination of the optimal
type of sealer; D: Determination of the optimal amount of sealer; E: Determination of the optimal magnetic

bead concentration.

29 HEMIAEER

¢ 2 AT, ASHIFSE #5714 7 K PCP
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Figure 6 Determination of optimal reaction conditions. A: Determination of optimal sample dilution; B:
Determination of optimal sample dosage; C: Determination of optimal enzyme dilution; D: Optimization of
optimal primary antibody incubation time; E: Determination of optimal secondary antibody incubation time;
F: Determination of optimal substrate reaction time.
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Modle Logistic

1.0} Equation y=AHA A (1 H(xx))
Plot
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A, 3 200 961.483 59424 759.599 07
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0.889 45+0.006 68

R-squre (COD) 1

Adj. R-Squre 0.999 99

Chemiluminescence values (x10° RLU)
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Figure 7 Chemiluminescence immunoassay for

antibodies against porcine epidemic diarrhea virus
standard curve.
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Figure 8 Receiver operating characteristic curve.
The meaning of the area under the curve (AUC) is
the average probability that, across all possible
diagnostic thresholds, this diagnostic method can
correctly identify serum (positive) as positive rather
than incorrectly identify serum (negative) as
positive.
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x1 RYPERELER
Table 1 Results of sensitivity test

Dilution Serum 1 Serum 2 Serum 3
factor CLIA  Result ELISA Result CLIA Result ELISA Result CLIA Result ELISA Result
) (ODa4s0) U) (ODa4s0) ) (ODa4s0)

Concentrate 3 427.86 Positive 1.392 Positive 4 227.11 Positive 1.463 Positive 1541.08 Positive 1.041 Positive
2 1461.39 Positive 0.990  Positive 1950.14 Positive 1.062  Positive  867.72 Positive 0.734  Positive
4 706.70 Positive 0.590  Positive 1246.87 Positive 0.630  Positive  507.71 Positive 0.478  Positive
8 600.65 Positive 0.432  Positive  619.53 Positive 0.488  Positive ~ 224.43 Positive 0.301 Negative
16 323.60 Positive 0.263  Negative 448.71 Positive 0.282  Negative 132.22 Negative 0.169  Negative

*2 HRMAEER
Table 2 Specificity test results

Item Chemiluminescence values (RLU) Content value (U) Result
Porcine contagious 65 498 26.63 Negative
pleuropneumonia

(PCP)

Classical swine fever 106 084 47.90 Negative
virus (CSFV)

Mycoplasmal 62 625 25.16 Negative
pneumonia of swine

(MPS)

Porcine reproductive 77 925 33.05 Negative

and respiratory

syndrome virus,

(PRRSV)

Japanese encephalitis 91 104 39.95 Negative
virus (JEV)

Porcine parvo virus 76 144 32.13 Negative
(PPV)

Streptococcus suis (SS) 81 049 34.68 Negative
Swine influenza virus 92 813 40.85 Negative
(SIV)

Porcine circovirus 83 335 35.88 Negative
type 2 (PCV2)

Transmissible 134 651 63.34 Negative
gastroenteritis virus

(TGEV)

Pporcine delta corona 84 344 36.40 Negative
virus (PDCoV)

Porcine epidemic 1164 423 859.62 Positive
diarrhea virus

(PEDV)
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*3 EEMHKEER
Table 3 Repeatability test results

Item Number Intra-assay Inter-assay
Mean+SD (U) Coefficient =~ Mean+SD (U) Coefficient of
of variation variation (CV)
(CV) (%) (%)
Positive 3 704.33+38.19 5.42 664.66+5.92 9.17
sample 191.40+5.92 3.09 225.46+16.23 7.20
1317.54+109.58 8.32 241.33+17.67 7.32
Negative 3 98.19+7.90 8.05 90.18+4.39 4.87
sample 87.25+6.78 7.87 82.07+£5.95 7.25
31.08+2.74 8.80 116.0149.65 8.32

x4 SEELRFIEIILE

Table 4 Comparison with commercialized kits

Comparison test CLIA
Positive  Negative Consider
ELISA Positive 43 1 44
Negative 3 121 124
Consider 46 122 168
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