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W E: [H5 )1 %% 5% 4% 445 (porcine reproductive and respiratory syndrome, PRRS)Z o % %
78 5 v R 474 4E JA -2 (porcine reproductive and respiratory syndrome virus, PRRSV) 7| &2 #9855 7 7= X,
FLRG . AR R A E RIS T R S — i e km. (B8] 23 —F4FFuik. ZH8E
2 BAEFE . AN AT 42 69 PRRSV FURALF L 0A0m 7 %, A F40 PRRSV ik K-F, [7ik]
AR IR RAE H B AR B ARIBIL PRRSY 4L N &6, AE 694 miF 4% & (bovine serum albumin,
BSA)#ATE H), A AR AR S AT R, VA R 1gG-AP SURAE A Be AR =40, Ao AAB LR HEAT
BE&, RAERREEM, E3 PRRSV AR F LR AN T ik, FatidysedsFm. RS8UL.

FA MM FHATHIE, [4R] Z 24 PRRSV FUIRILF K AN T ik 6 o F AF S B A 40 H
1:30, & & 5% ARRBIL pHAE S 8.0, ZEABELE A 20 ug/mL, 128 20 uL 10% BSA & 3 3
1, BHRHBERA A 1 mL, AR A A 1:20 000, —F KA1 %4 20 min, =F K A 18]
J 10 min, J&A B AT IA] A 3 min, #R3EH T A B4 PRRSV 16 R A A ARG ARfEwh &, BT84 %
XH TAE4F 4 (receiver operating characteristic, ROC) ) £ 4 € [ F & & 4 32.56 U, % 1& kK PRRSV
AR PO AR oA BB 4 428, ELISA Aofb 32 &K A 7 ik 3 52 A M, BUBAZ 03 L e 7 ik
EHRIFORME., HEMNEBERRE. ZRBBRE. HOMKE. Bl ha BRARE2E.
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BRATHIE S R R A A YRR XR L, FA MR, AT F R 2.79%5.32%, It
B FAZEA 1.05%—11.31%, 3<15%, 57 LRI 5 F R AR TR MK & Fa b AF o &
93.8%, MHHFAE 963%, SHEFE 96.1%. [46])1 KA ZE 4 PRRSV kb L 0400 7
#7T l F PRRSV & B4 B KA L ARG FARKTAN, HE5% KA ST RR/AE,
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Establishment and application of a chemiluminescence detection
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Abstract: [Background] Porcine reproductive and respiratory syndrome (PRRS) is an
infectious disease caused by porcine reproductive and respiratory syndrome virus (PRRSV),
which results in abortion or stillbirth in sows and respiratory symptoms in piglets with increased
mortality. [Objective] To develop a chemiluminescence detection method for the antibodies
against PRRSV with high specificity, high sensitivity, simple operation, and short detection
time. [Methods] Carboxylated magnetic beads were used as solid-phase carriers to be coupled
with the recombinant N protein of PRRSV and then blocked with an appropriate amount of
bovine serum albumin (BSA). The test sample was then added for the reaction. With rabbit
anti-porcine IgG-AP as the enzyme-labeled secondary antibody, the corresponding substrate was
added for chemiluminescence. The reaction conditions were optimized, and thus a
chemiluminescence detection method for the antibodies against PRRSV was established. The
established method was then evaluated in terms of the specificity, sensitivity, reproducibility,
and compliance rate with other methods. [Results] The established chemiluminescence
detection method for the antibodies against PRRSV was based on a dilution of 1:30 for serum
samples, pH 8.0 for protein coupling with carboxylated magnetic beads, 20 pg/mL protein for
coupling, 20 uL 10% BSA solution as the best solution for blocking, the volume of magnetic
bead diluent used is 1 mL, a dilution of 1:20 000 for enzyme-labeled secondary antibody, and
the one-step, two-step, and substrate reaction time of 20 min, 10 min, and 3 min, respectively.
The standard curve was established according to the clinical serum samples of PRRSV with a
clear background, and the receiver operating characteristic (ROC) curve was plotted, on the
basis of which the negative and positive threshold was determined to be 32.56 U. ELISA and
chemiluminescent detection methods reported negative results when the clinical PRRSV
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antibody-positive samples were diluted to 4 folds, which indicated that this chemiluminescent
detection method had good sensitivity. There was no cross-reactivity with the sera positive for
antibodies against African swine fever virus, classical swine fever virus, Japanese encephalitis
virus, porcine parvovirus, porcine circovirus type 2, and porcine epidemic diarrhea virus. In the
reproducibility test, the intra-batch coefficients of variation ranged from 2.79% to 5.32%, and
the inter-batch coefficients of variation ranged from 1.05% to 11.31%, which were all <15%.
The established method showed the positive compliance rate of 93.8% and the negative
compliance rate of 96.3% with the commercial PRRSV antibody detection kit, with an overall
compliance rate of 96.1%. [Conclusion] The chemiluminescent detection method for the
antibodies against PRRSV established in this study can be used to detect the antibody level after
PRRSYV vaccination or after the infection is cured. It can provide a reference for the subsequent

development of detection kits.
Keywords: porcine reproductive and

respiratory

syndrome; recombinant N protein;

carboxylated magnetic beads; chemiluminescence detection method

¥ B HE 5 W 25 A5 (porcine  reproductive
and respiratory syndrome, PRRS)J&Hi % & 5
W W 25 & 1E 9% 5 (porcine reproductive and
respiratory syndrome virus, PRRSV)5 | i £ 5&
T EAENG , Dh AT IR W T AR O
ST BT — R AL Qe P . PRRSV
H2KF JE £ 9% 5 H (Nidovirales) T 9 21 ik 28 9%
B Pl (Arteriviridae), #— 254153 W& T 3 k&
Ji B J& (Arterivirus), PRRSV J& HAG 5% IR 19 B i
IEfE RNA Jidg. HERHASKAN 15 kb, A
11 TR BEHE (open reading frame, QRF), £
& ORFla. ORF1b, ORF2a, ORF2b, ORF3,
ORF4 . ORF5 . ORF5a., ORF6 . ORF7 A
ORFla-TF!", M ORFla fil ORF1b f&i & &
IR 2 AR R A, 32 290 B e 75 1
Ak 45 44 25 1 (non-structural protein, Nsp), il
ORF2-ORF7 £ 5 by #5125 i 2 11,
Hi{1#% GP2a, GP2b, GP3., GP4, GPSa, GPS,
M FI N &2, PRRSV 434 T B (RRH A Al 1T
RIGEPNAY), 31X 2 LA BIAE 2 L 4 K A
A KLy 60% M FI AR, BHTE AL I3
HE, DR TR XPERAT. PRRSV TERE B
MR A, {5 10 % PRRSV ¥ & B WP I 9%
Ji L 1A PRRSV B8, X AT RE T 11 A% E

s 20 JfL T 3R A S SR SE RN ™. 2006 4, FRIE
T TR B R R R, R O R
S MR A S I 255 1R 7 (highly  pathogenic
porcine reproductive and respiratory syndrome
virus, HP-PRSSV), ## T4t PRRSV, HP-

PRSSV FEIEL5 B 1 Nsp2 bR 30 42t
iR, HA R &I —Fet I Sl 1
5, H RTS8 #E R HAR R B, N &
PR s A ST T, 76 T AVRN 1T B8 PRRSV
Ry RIS 128 A 123 ANEIERR, 2 [A 5L
[N PRRSV H AR ST E 12—, skl 3%
HEIE 40%, HA BRI R, g R
PRRSV J5, — A ZEAVURSE e A5 % N &
FIRHTART S, I BAzep iR n] FEHLIAR Py e 22 4
Z, RN R R AR & 1 TR B2

PRRSV & R H e Ek# 7 P47, *HAE# S+
e 3E B T B RSB . HArTiE -
WAL O R B AT s g R, e
TTRE 32 2155 75 1) e 928 16 3kt SR W i 52 , 37 3]
B RE R PR S TR A m T L R
TR R RSN, SREUERR
T L, — HR Gk E— B S
23RS . I, 7E PRRSV FOAR G A b i 75
i, BRI R E B XEEER. 4
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B, BT PRRSV 53 3R )22 A6 i Oy vk 32 42
A PCR. SFAZIRY SEHARFELDL S R4S AR
I 27 A0 T 3 SR FH A8 12 TR Sy W o
1% (enzyme linked immunosorbent assay, ELISA) &
DEHEIZHT(fluorescence immunochromatography
assay, FICA), ELISA R, HE/ER 24,
e K N T, IF H 3 B R B A
Do 58 i ey 1 i KO BRI, FICA BARAG I HR
B, Z5AEECE I, iE T R B i
L, BARAATE S S5 9w . A RSB A .

A % & 6 e 9% 43 B ¥ (chemiluminescent
immunoassay, CLIA)flA T /& 2 88 1) fb2e &
FeME H AR5 SR R e RN,
FZAE TR, F TR R
Pk, WE. B, B . fERNAYES
Py A, AHALF ELISA. FICA, ZEA
BAEREER . {ARE . TilUaF . 4tk
W TE . BRAE RGP, BT, CLIA ZEA
KR BB 2 55 45 A U 1 T B 512
Wb AL HY, AR E AR

A5 FIH PRRSV HE4] N 2 FIE A EE
PUE, S GG B EOR T RO ORI
K—MABER. fRESHELMN RN
PRRSV Hrifb2i & i, DUH T8I IR
MLIERE A H PRRSV HLAAR RS 2 02

1S

1.1 #m

PRRSV & % B 1L 3% i T AR 48 A0l B2
B s AR B9 B2 W Hh o0 52 0 2 67 57 1 45 0T
ZARAF; PRRSV FURPEINLH . PRRSV T
PRFAPE M « AR VNG IR % 7 (African swine fever
virus, ASFV) . £t 8§55 75 55 (classical swine
fever virus, CSFV) . & & i % # (Japanese
encephalitis virus, JEV). & 4l /]NJi% B (porcine
parvovirus, PPV). J&[E ¥ 5 7 2 %I (porcine
circovirus type 2, PCV2). J& 171 NE 159K 55
(porcine epidemic diarrhea virus, PEDV)FIj&%E

BK T (Streptococcus suis, SS)HE A BHA: i 7/ 41
IR A B B sh ) A58 T2 W 0 52
WA S ORAE; AL 129 43I AR 1l 35
FEAS 2R A8 RO B2 Be sh 4 T A B 5% iz
HhL SE IR R
12 EERFIAILE

PRRSV II %! NADC34-like #EtkE 2 N &
H, BRAET T RA LN B 22 B sh ) DA W58
PRRSV ELISA Hrikmitl &, dbat B4/
YR A BRA Al ISR REEREEE, JbRHE/RiA
EYEARARAE; e kOtRYy, 22N Bt
LR A RA A R 1gG-AP Fiik,
GeneTex ZvH); PBS W, s34kl
HARAR . & ashife2e kb atrl, &
BN AR A IR AR ERIEA#, L
T AR AR A IR A |l RS, B
BRAALER ) A BRA ] o
1.3 WG RS EEE

fif FH € s TR & A% TR 5 R 5L WL Bk B W
(100 mg/mL), 53 A¥5))a, B 10 uL Jin A N BE
I 2 mL BLOE N, BUET#E IR 5 min,
W . A 2- Bk £ T R (2-morpholine
ethanesulfonic acid, MES){HEZE ik, 1R iEIR S
WEEK, B TRE 12 5 min, BERR LI, R
VeI 4 K. (] MES BECZE w6 R S mg kit
FPFEomRA, IFmEHPIIA 1-23-(3- I 5L
P ) B Pk — 7 ¥ [ 1-ethyl-(3-dimethylaminopropyl)
carbodiimide, EDC] F1 N- ¥ & T — fit W fi%
(N-hydroxysuccinimide, NHS), & /5 i 'E 278
R AE L 30 mine KRS AL S AR FEREER L
BTREI4E 5 min, 3R, WK 4R, HE
P ThJC EDC 1 NHS. il AAIA] pH i MES
RIS R AR 5 2 %) PRRSY E4 N &
R BNR R AN FIRAT 3 he 3 h JECE B
J15E 3E BN, O 58 U R A G BR T 8 MES
THYE 4 K, IAER, IR E BRRNR
S L, B 3 he BRSNS, Ok E
TREIE L, 55 00, HBESRETERETE 4 1K,
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TS [R) 500 8 9 i BR AR AE W, IRAST R & T
4 °CUKFHAHAT 24 ho
1.4 Bk R

W B REIR SN S 6 - FE S B
15 ul, REERFHR 25 pl, 4545 28 vhik 100 pL,
bR BRI 55 pL, — 45 B i ]k
10 min, PlJEHAT 4 RGEG, A ROV
A 15 min, FRIRPES 4 WK, RPN B TE] A
5min, Y& 100 uL, BT &M,
4 B b & 92 43 A 308 PRRSV B |
FHAE L8 BEA TR, XA AR TR AL
1.5 HmmEEHNmt

FRILREBR B B, 8 MES BB Z2 vh
W pH {8 5.0, HAHER 10 pg, HHEFIN
10 pL 9 10% 4 IfL 7 F1 25 F1 (bovine serum
albumin, BSA), #E¥RMAFHRAE N 2 mL, il
fE PRRSV H4 N HEFIHIRIER, XM UETT
1:10, 1:15, 1:25, 1:30, 1:35 Fi B, % PRRSV
B PHAE I B & OGME, M8 PN (H, i
HUP/N S5 RABL Y A B A AE S A R 4K
1.6 1BELEAR MES BEE4% pH
Rt

RILHEBRTEALSE S, 4 pH {Eh
5.0. 6.0, 7.0, 8.0, 9.0 1) MES {BIKZE ik 5
PRRSV &4 N & #FHEC, Wl %E PRRSV B .
FHAVE M35 Ak 22 2 OGAE, THAH PN {H, BEHL
P/N fx KAE B AR MES {81528 i pH.
1.7 PRRSV £4H N EHRERRL

IR G A SE UG O o
A5, 10, 20, 30, 40 ug/mL F4 N & [ #ifT
fHEE, M E PRRSV BH | FHAE I3 B4k 24 & OBAE,
A PN, SR P/N 5 KA B S G B
EHE,
1.8 AREF AR

S S%BAE WY . 10%B AR W . 1%
BSA. 5% BSA. 10% BSA . 5% 88 . 5%
JE XA 16 56 1 R FE R 4 PA 3 h, Wl 3 PRRSV
B BHAE M B fb2# &M, R+ PN A,

TEHL P/N 5 KAE Y Ft A 500 Ry e A P51
1.9 HAFEMK

SIS, 10, 15, 20, 25 pL B 5 5]
T I5E 58 B PR LW 2k rh 355141 3 h, I 2 PRRSV
B BHE I it 2= RO, At fe2 &b (E
THE P/N B, P/N S RAEURE XTI A4 3 AL 5 P £
Sy Fee A AT ) o
1.10 #HKERERENMKL

A3 2 2 35 e I G ER O 0.5, 1.
2. 3. 5. 10 mL BEERPRAFIL, A 4 °CUKFE -
17 24 h, M PRRSV [, FHPE I35 1k 24 &6
B, b RCMEITHE PN E, HEHP/N &
AT 7 P9 10 B R A 790 P S Sk S AR 0 R R A 7
o
1.11 RIS 1gG-AP B RE
it

¥Ry 1eG-AP AR — BT 20 B F6 Bl
1:10 000 1:20 000.1:30 000.1:40 000.1:50 000,
M€ PRRSV . BHVE ML A2 & OGME, 18
i PN (H, SEH P/N S5 KB BT X A bt
¥ 1gG-AP Fibr —Pute Bl e A B by — 06
BB
1.12 MEMEFEENMIL

¥4 B sh b2z & B A B By I
FERICEN 5 AR, 430k 200 25, 30, 35
F1 40 uL, PME PRRSV FH . BHM: I3 HIfk 24 &
FefE, WadiE PN (E, #EEP/N e KAE X
N7 FA) I 375 AR P Ay e A AL 97 T
1.13  #IRmMEFEERMHL

W4 B s Ot s Al ry gk
WIREN S DEE, 45108 5. 10, 15, 20 F
25 uL, % PRRSV BH . FHPE LIS 1k 24 &
B, I PN, BEHCP/N 5 AR X L
)k SR IR 2 A S5 PG B P
1.14 —&%. ZEXRNERTKL

4 B ahfbss ROt RE il By —2
NEFEIECH 10, 15, 20, 25 130 min, $ 4
LRI A 3.5.10,15,20 min, Il 5% PRRSV
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B L A I 3 i A &G, a1 4E P/N fE,
BEHL P/N d5e AR I X 1 A 52 o7 Bt ) Ay e G — 25
Al AL — 2 S s [ o
1.15 [K¥IR MEERLL

¥4 B shfb2: RO A B IR
MEHECAY 1. 3. 5. 7. 9 min, Il PRRSV
B . BHPE I B A &G (E, @At 115 P/N A,
BEH P/N d5e SR I X 1 2 1o B[] Ay e ARG EC 40 Je
Jz R [A]
1.16 FrERZRIZT]

¥y PRRSV  PHE I 1 28 5 3% L B
EFE, IR PRRSV ELISA H K 7] 2As:
T, R G 2 SR 2 ELISA G 52 BHPE Y
S KRR BRI, W BT BT i LT PR S =
FE XA 100 U, B I35 F BE R 1:4 096,
M) 1:2 048 IfiL3% >~ 200 U, 1:8 192 IfiLi& N 50 U,
T A LT R BTSN 0 U, RLIb2Edf,
VeI A 0. 100, 200, 400, 800, 1 600 U
YE b UESL, WE k2= & 6. FIH OriginPro
B, VBT B AR A bR, st RGN
AR, KB AT IR A M, TELCIERE
K HAELAME A B 7 Rz il bRl 4% .
1.17 TAFAMIGER =89 E

VEHL 233 13 45k ELISA 61 H 75 54375 Wi 1)
¥ M55 FEAS (PRRSV FLARBAE ML 122 177,
PRRSV HUiA FHVE LT 111 64), 18 1o A S 8 ~r
M7 B K RE S PRRSV Hiikuk (. FI 1
MedCalc #AF Uk BEAB 5% A R 32008 TAERHIE
(receiver operating characteristic, ROC) HEANES
Wil e o AR bR, R AR
bro T 2% (Youden) 48 0 (Youden=7 fH & +4F
SEE-1), 2B FE B B X 7 ) v (L B A B
BH I 11 5
1.18 #HEMiALE

e ASFV, CSFV. JEV. PPV, PCV2,
PEDV. SS. PRRSV #iikHMEARMEM S, FIH
4 A Bk 2 &AL E LA 52 A R A T v
(B, 3T 1.17 T8 2 Al 55 e 0 B i 355 B P A

A3 R ARG 5 1 B4 S
1.19 RYFERAE

e H— 1y PRRSV FHYE I 75 A< H PBS Hi
BRUEAT A% ELAR RE, B B S BB i 43 0l i 2o 4
H s b 2% & AR 4k PRRSV ELISA Ak
K ) g AR, A 2 ARy X
I AP R AR R B, DA W O i R
B
1.20 EEMRAE

ey MR B (3 R — o gk
b 10 G358 I35 34T PRRSV iRk 2, H
HALEE 5 47 PRRSV HUiA FHE I35 1 5 473 PRRSV
U B L7, A0 1 3 B A AG I 10 Wk, AR
PRy MIE P PTG, AR
S RBGUN, UGN 5 1k 1 R T

el E G RIS BT A RIHE A 3 4y
BEERXT 10 4358 L35 617 PRRSV HLR MK LG E
HE A TR P 2 A2 R
1.21 5@RAFIENTEE

FEMLIEHL 129 D F8 Im R MG FEAS SR T 2 F
Dy BT A . — B R A AT T e A
PRRSV ELISA sl il &, 55 —Fp 24
MR TS vk, N AW Z ks
ELISA il & AT 5 2%

2 ERS594

21 HoHEEREHEE
fif 4 A sh Ak 2 ke S G g8 43 (ORI B
AP M 4% B8 1:10, 1:15., 1:25. 1:30. 1:35 F&
BRI AL RO ME, SRR 3 vk, FI A i
bk A BETH R PN . WE 1A
Bz, YIS A RR S 30 f5EF, XA P/N {8 ik
K, FFLL 30 B R s U b A A 4
2.2 HEBIKREBR MES B pH
PRRSV HZ N & BRI b 58 Bl 2
MRk, 4393 H pH 5.0, 6.0, 7.0, 8.0, 9.0
F) MES HERZE M, 78 At S5 AR 1) 155 O
T, R4 A b kg s BT ORI B
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ST REER AR P12 R
Sample dilution ratio Magnetic beads were coupled to albumin
concentrations (pg/mL)
C D
g 5 o [HE Positive 415
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9 @ 5 4F =« PN
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> = 8a 3k =
Sz A o 23
=3 :P'" R= a8 At -2 E
= _5 ® 17 &
= b
2
& Y 3 e 0
0 10 20 30
& P
B\j%v S Sealer dosage (pL)
‘)@Q
3
oo’ gl R T
AN B AFIFPAE R BE
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E
3 B - [H{t:Positive 110
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-8
mg g \ - B 3
e 16 23
o 22 Z >
$E2 |8 T, J4Ez
=5 Ir
= 42
N L
9 . — 0
0 5 10
WAEK (R LTI

Amount of magnetic bead preservation solution (mL)

1 BERMERFHMUER A BOUFENTRAENE; B: RIUBEERBEE A HRHE; C.
B SR A E ; D BRI E; B R IHE

Figure 1 Results of optimization of magnetic bead coupling conditions. A: Determination of optimal sample
dilution; B: Determination of the optimal amount of magnetic bead-coupled protein; C: Determination of type
and concentration of sealer; D: Determination of blocking dose; E: Determination of the amount of magnetic
bead preservation solution.
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PR IME fb 2 A OBME, BRI 3 vk, L 3 Ik
ROCAEREAME, 58S PINE. 1R 1 R,
4 MES Bk ZZ bk pH {E°4 8.0 BFXT AT P/N
B, L pH 8.0 Al MES (B k2% v
7 pH.
2.3 PRRSV /A N EHREMNHE

AL AR B WK 5 5. 10, 20,
30, 40 pg/mL Y PRRSV &4 N A MEEE, 7F
HA AR ST, A4 A s b2z ko
GRE BT AR B . FEPE I fh2F RO, &
SR 3 Wk, 3 BRI (E T PN
fH. W& 1B i, MEAHE R 20 pg/mL B,
P/N K, A SR ILREERMIPCE 524y, JFH
Err g & E >, FIA 20 ug/mL NifE
PRRSV E4 N &1 HE.
2.4 FHEHAFIMAERRENHE

¥ S%ILIR WK . 10% iR WK . 1% BSA |
5% BSA. 10% BSA. 5%FHKE . 5%BEVE N
FHHAFIIMAT 45 PRRSV B4 N & FIEBEN
RILHER T, TEHA SRRSO, A
4 A Bl AbaE BOGRE s AT AR I B . B A i 37
bR EME, BRI 3 vk, F 3 YR i
AL R CE R E I E B PANE . (i 1C
firaR, Hidr 10% BSA RCR e 4F, P/NHEK,
FIF LA 10%BSA A e A3 71 .
2.5 HHAFIEWHHE

PL 10% BSA fE R B, # 5, 10, 15,
20, 25 pL 3l in ARG SR, 7 HAD S5 A
IR0, 4 A sl ik 2 S o B Ukl
PRRSV B IfiL 375 A1 BH M 1L 35 A9 % 618, R
W3 U, FH 3 UK B4 I35 Ak 27 & BB Y~ 38
=1 HATRBE pHRMUER

B8 PN M. 201 1D Fion, 2433415 20 uL
i P/N fHH K, FFLL 20 ul by e fE 3t (41 50 A
2.6 MHIKRGFRERNHE

439 1) . 2 54 P S8 U REZR O 0.5, 1.
2. 3. 5. 10 mL REERPRAFHL, B 4 °CUKFE -
1724 h, fFH4 A shib# L5 a2
PRRSV [, BHME M3 45 R OB1E, 2 3 1k,
T PN {H. W 1E FioR, BEERPRAT I i
A AERE S R RGO, A A R R . 2
WEERARAECN 0.5 mL A1 1 mL A, P/N {H#2IT,
| mL REERPRAF W PRAT 0 G R 5 s 45 &
DB B R T ) P VAL 0 NP P A 2 7 87 R Y s )
TAEERBE R 1 mL,
2.7 RHUIE 1gG-AP BEAF R EHIFAE

FRPUE 1gG-AP By bs —HiA B 1:10 000,
1:20 000, 1:30 000, 1:40 000, 1:50 000, 433
SRR as &, A4 A sh ik kg i
BrAHr, %2 PRRSV B . PHM: L35 127 &t
B, BEERM 3 K, FIAME K2R
{B, JFEH PN 4136 2 FTR, M %Pik 1gG-AP
Mt —HiA B 1:20 000 B, P/N K.
W BB 1gG-AP BEbR —Hi B H
1:20 000,
2.8 MJEMEERTE

¥4 A Bk 2E R 9% o B A B B
MR 20, 25, 30, 35, 40 pL, 78 HAh S E
FIAEHL R, I PRRSV BH . BHME: L3 Ao Ak 27 &
A, FE 3K, A b R RE Y,
FHEH PN {E, W& 2A Fias, YIS ke
A 30 uL B, P/NAE K, FTLL 30 uL A dpfEn
P,

Table 1 Results of pH optimization of magnetic bead coupling
pH BHAA A it R R S Ao IF P A it A X DG B P/N fH
Positive sample relative light unit Negative sample relative light unit P/N value

5.0 917 414 223 699 4.1

6.0 795 428 122 014 6.5

7.0 1322 693 170 463 7.7

8.0 880 338 108 423 8.1

9.0 607 464 139 704 4.3
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2.9 WERMHEERTHE

¥4 A Bk 2E R o B A P REER
FERPN 5. 10, 15, 20, 25 uL, 7EHAh 50
AR AU , I E PRRSV B L BHE I 35 4k
OROGE, BEMKM 3 R, I R E
FISFE A PN . Wi 2B fiR, M
ERANEERE My 15 pL iF, P/NfE& K, Frll 15 ul
hy B ARG BRI i
210 —HRMNETEIRNFHE

¥4 A sk RO 5% BT B —2
NEFEIE B A 10, 15, 20, 25, 30 min, 7EHAb
SAFHIRIIESL T, (4 A shib ¥R e sy
MrE PRRSV [, BHE IS B4k 24 & EGME ,
BE 3 ITE W 3 I b2 & A,
FEAAEETE S PN (H. WnE 2C s, 4
— 5 R RN E] A 20 min B, XF R Y PN fEfROK,
Jir Dh—28 S e A3 (8] 247 20 min,
211 =R RMATEIHFRE

¥4 B b 2E & e B o BT A B — 28
NS BEE S 3. 5. 10, 15, 20 min, 7EHAth
MR LT, A4 B b Rt
SR E PRRSV B, BHVE ML A9tk 27 &6
B, \EEKM 3 K, FMELFEECENTFY
8 H PN {H. WK 2D FoR, 4R
B [E]2A7 10 min B, P/N fE# K, Frlk 10 min 2
S B 2 A 218
212 JR¥IR BB B A9 RE

W4 A Bk 2= R I A B IR I

R"2 R 1G-AP BIF_HEREMUHER

N EE N 1, 3. 5. 7. 9 min, EHABSKM
MRS T, M 4 B shfbs: k655
A % PRRSV BH . BHE: LS k2 & 6ME, &
SR 3 Y, B PRRSV B BHAE I35 Ak 27 & O
B3 {E T PN (B, 4n& 2E Fis, 4K
VIR A A 3 min B, P/N{EHR, FrlUEY)

S B TE] 3 min i
213 LElrrERZ

W =5 S i) PRRSV BH A i ¥ 4% L ¢ L 1
PRRSV ELISA Bkl it S, HR 4k kil
SEILfE ) ELISA Kol 5 B A% s KA BRI EE
TR BT W IS B S = SR 100 U, B
BEICI 56 BEE h 1:4 096, N 1:2 048 Fikk
ML R 200 U, 1:8 192 FiBEILIE R 50 U, 1Mk
TR ARG B IMLTE A 0 U, DANLISHE, 1EH
T FRIMLTE 2 0. 100, 200, 400, 800, 1 600 U
YERFRUES,, W fb2= & M. f# ] OriginPro
A X EAEHATIRA T, PR S SE BN
AR, b RGP AR, 53] -5 R
47 0.999 65 Nk, W 3 TR, M4k bz
o 7 v AR v 4R
2.14 [AFRIGAR S HVHHELE

PEHLZ: ELISA Al 1 233 0375 5775 BT 1)
¥ IL3H (PRRSV [P ML 122 7, PRRSV FHE
ML 111 43, 3B A SEHG EE N7 1 5 20 A i 75
T H W MedCale 3P4k BE (B 22 i i) ROC
MR ANl 4 Frzs , % ROC f2Ri% B 45 5k ks
Astr, REE N AER, ROC M F i fl(area

Table 2 Results of dilution optimization of rabbit anti-porcine IgG-AP enzyme-labeled secondary antibody

53 7 S

Dilution of enzyme-labeled

PR Sl AR X G B

secondary antibody

Positive sample relative light unit

1:10 000 3047 530
1:20 000 2033 636
1:30 000 1541 297
1:40 000 812 393
1:50 000 647 871

ISF P A it A X DI B P/N {H
Negative sample relative light unit P/N value
350228 8.7
156 735 12.9
123 551 12.5
106 810 7.6

87 047 7.4
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A g B = Dot =
1.0 - 4 9.0 g 4 ~e [%:Positive 12
=
g ot e = BifNegativeA_— >\
m é ST r’"‘/-/'—} BAf*Positive 1 8.5 .| § 3 =B L e 110 ©
RS 06L = [H{hNegative| 2 D 8~ a o=
N E2 __+—* -+ PN 1808 HES 2t z >
2 x el . E 3N g % —
gL 04t =Z HEX ks
ﬁ E - £ i] = 1 k- / 138
T o02f - E
% - = —w—m—*H 5 T o B
PECETEN S SRR SR | A | N 0 --------- [ B S SR [N ST A 6
B 20 30 40 = 0 10 20 30
hnf HEBR AR
Sample loading quantity (uL) The amount of magnetic beads added (uL)
C g 20re fHtkpositive 11 Do 4r 118
= -o- Iﬂfl‘lﬁ;‘Ncgati\;c 8 ® = sdiees
- g - = l_, -
1.5~ PN 3t ==
wm 8 r/ N 110z & s 1{/ e 110 8
R 28 o0} g5 88,0 = E
ﬁ% X Sz ‘{f%’ X 4 ~=- [H{kPositive & Z
N ET 19 = NE = ¥ Negative 1 3 &
23 0s5f =8  1f ~+P/N
5 5
L —s—8—8—=
6 00 1 1 1 8 6 0 L 1 1 1 0
0 10 20 30 40 0 5 10 15 20 25
— R[] ZA R I T
One-step reaction time (min) Two-step reaction time (min)
E g 15p -o- [{%:Positive 710
] = [J]{Negative
& *~,_, =+PN 18
g2 10 “‘\\. 5 e B
— 4 S ® - 4 —
E % Lz A'// e, % s
BN E 3, T ke g T
™5 0.5F [-»
E e I —— 1=
2
O 00 ; L L . 0
0 2 4 6 8 10

TG 2 o b ]
Substrate reaction time (min)

2 HEBRRNFHHRME A MIEMAERTE: B: BERIMFERMTE; C: — B K H] A H
FE; D TRV RN E s B IRY SOV I E] B R RE
Figure 2 Optimization of reaction conditions for magnetic beads. A: Determination of The amount of serum

addition; B: Determination of The amount of magnetic beads addition; C: Determination of one-step reaction
time; D: Determination of two-step reaction time; E: Determination of substrate reaction time.

under the curve, AUC) & 0.999, & & /KF P
(I F1=0.5)<0.000 1, REHIEHN 99.1%, FFFHkE
4 98.4%, Youden FREEH KA H 0.974 6, XTI
N BV BE R 32.56 U IR & 5K F 32.56 U
W, HIE NI PRRSV Bk BHYE, $HiikKF
WeE/NT 32.56 U B, HE A PRRSV #T
AR

215 HEMREER

1B ASFV .CSFV . JEV .PPV .PCV2 .PEDV
SS. PRRSV #iikFHMEMFRHEM T, R4 A
b2 S AN FEE BE 1 3 S B0 38 11 0 R e S I 4 I
I PRRSV itk fb2z RGE, W3Rk 3 s, BR
PRRSV FiIARPHMEFRUE ML I A1, HEE H G M35 1Y
PRRSV Hiffba# & ME & &34/ F 32.56 Us
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Figure 3 Relative light unit corresponding to
different concentrations of serum antibodies.
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Figure 4 Receiver operating characteristic curve.

2.16 REERILLER

VEE — 0y PHVEREA , I PBS X HEF 745 b
T, TR B I BB Ao AL 2 & e g%
SATIE AT ELISA Al Jr v R B ASE . 3% 4 2521
R, %O EERIRT ALk ELISA R3] & ke 7= &l
JEM Y.
217 EEMREER

YEBU T A2 5 £ PRRSV HA B i 3% 1
5 4y PRRSV HUIARBAME: I 75 76 9 f 10 13 4% 1L 7%

*3 A8 MARERBEMBHRMFIIE CLIA 1
RN 77 R R et

Table 3  Serum antibodies against 8 different
swine viruses were used to verify the specificity of
the CLIA antibody detection method

BH xR e EAE EE s
Item Relative light unit  Concentration  Result
value (U)

ASFV 124 043 7.07 -
CSFV 225459 17.94 -
JEV 253 901 19.35 -
PPV 179 073 12.88 -
PCV2 288 107 24.99 -
PEDV 265 808 22.45 -

SS 85696 3.14 -
PRRSV 1 831 702 328.43 +

+: EH’I‘%; — m‘ﬁo

+: Positive; —: Negative.

FEAS, FEC SIS, HEP e (8 A ] —
ek, BAAFEREEAN 10 K, THEHR
AR, 45 BRI E W E AR T RN
2.79%—5.32%.

YEEL T 425 5 1% PRRSV HLAAK FHYE 1 37 F0
5 {5 PRRSV $HT AR BAYE M7 76 9 F 10 03 % 1L 1
FEAS it Ml g8 4 FH 3 1 AS [R] HE R G S 38 G 2R
TE [RVRE B S5 A 6 B LSS R A EE R AT 3 K
PRRSV HURK B AGMIE , TF58 H A0 I35 #¢
i PRRSV HUiRWk BEAE B4R 5+ 2%k, Z5R BN
SRS RBAE 1.05%-11.31%, 450 LES,
2 WL TS 45 R 5 RECYIRIFE 15%
LR, 33X 78 4300 Bz K il Jy 325 1 7 &2 1 e 3R
R
218 S5EEAFEFEENER

PEHL 2023 4 10 A n )G ARE S kT
T AR RN BB s LA i 58 Briz Wi oo 5K
B E M A 129 MG MiEreA, Hd g 5k
PRRSV i G . BYSEAG . ARBG H R EH
PRRSV LE W A MIEREA o B 129 4355 175+
A5yH)iE T PRRSV HiAg I BELISA R & ik 5
SRR R e TR . R CLIA
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F 4 CLIA RN A S ELISA RN 77 55 R BUZ LL
Table 4 Comparison of the sensitivity of CLIA antibody detection method and ELISA antibody detection

method
T AT L CLIA ELISA
Dilution ratio g5 )i #ufiz e A 4 S/P 45
Relative light unit Concentration value (U)  Result Result
828 928 97.95 + 0.633 +
4 499 872 50.82 + 0.409 +
298 403 26.18 - 0.243 -
16 222 966 17.67 - 0.163 -
32 143 739 9.13 - 0.092 -
64 100 950 4.69 - 0.047 -
128 77 064 2.28 - 0.013 -
+: PR - B
+: Positive; —: Negative.
x5 EEMHESER
Table 5 Results of repeatability experiments
i Kt e Py it a5
Serum Number Intra-batch repeatability test Inter-batch repeatability test
S (bR e 22 5 R V- (bR e 2 A5 R AL
Mean+SD Coefficient of Mean+SD Coefficient of
variation (%) variation (%)
BH P AE 5 5 333.87+14.38 431 69.08+1.23 1.78
Positive sample
231.5749.27 4.00 159.13+1.68 1.05
52.63+1.52 2.88 35.73+0.59 1.65
331.83+10.14 3.05 152.53+5.79 3.79
122.04+3.41 2.79 225.16+3.23 1.43
FRAAAE: b 5 10.58+0.44 4.15 19.57+1.24 6.33
Negative sample
14.48+0.65 4.48 20.38+0.61 2.99
13.61+0.50 3.67 11.49+1.30 11.31
28.91+1.34 4.63 10.75+0.31 2.88
27.81£1.48 5.32 12.15+0.91 7.48

AT ELISA A 5 2 AL [R]AG I H3 o8 i) BH R AR R
a5 4y, BHMEREA R 79 1, HAMEA 4 Oy 1L,
CLIA A B, T ELISA A& A B, 1 4k
i, ELISA R0 R BHY:, CLIA &M BAY:, 2 F
I 7 0k 22 1A A B AR S AT A R s 93.8%
(3R 6)o M TEHIVEFESFT A 2R 96.3%. LRG>
F, 2 MO BN 96.1%,

3 Wik

PRRSV & g 43K 55 58 b 1) 3 245 4
PRRSV J& RNA JWi8g, A8 R, #Eibsf
P, BERRZFEEAWTIR S, BT tR I E Al B bR
() H BRATCR AN W38 0, 3% 37 b 2 % PRRSV &k
AL RE G AT RE S BRAREE AT, A il
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Table 6 Coincidence rate experimental results

W & B A SR £EGAE ELISA Hikts:
GBS IR

Types of Antibody detection of porcine
kits reproductive and respiratory
syndrome ELISA kit
PR P 33t
Positive Negative Total
CLIA  FAME 45 4 49
Positive
BA 1 79 80
Negative
piay 46 83 129
Total

RARFCHE LY, 3R 5 B8 5 W W 255 A i B 45
R e, R (e gk TE A
ARFE(2023 hi)) M, A 5PN LA IR
SETCRERE bR e G R . A B RS
PRI IG S BATE 5 il bR v R AE Ik B S g
TCREESE 2 AEFTHR R, PRRSV HUiA B, 2
1R 2 4R E, TS, 5 JLAERE S
T A TIZAR7E , PRRSV BRI 1 He A5 A i
JE, N & [1E 0 PRRSV FEZEME N, B
BEEWPRFL, wZE ks, IFHFHE
FEORSF, Frlh N &2 8 F PRRSV I
HEWMERZ —.

HHi ELISA J& PRRSV I 2746 M (1) 5% H
RWJrkz —, BEEES . A, 5
BN Ry 2 5 5 B0 A1 B 2 A O 1) &
CLIA E—MElA T mhe i v s i h 5 e R
b2 R EAR T B, IR ILREBRVE N
BRI, FRIEREER R I B A F 5 B Re A,
AE S UE o I e G AU, R T
H SRR ZS AR, S SCE TS5 Mok,
T A5 A I A e Y LA T A R
CLIA PR R e a5, Y 5 R A A AR
PRI, SR REREER 2 5 L P = o A AR
SUE, REGE RETHE, BES EE LS
A R SCAEME LA IX 43, 3 o XA i A T B

[ (ARE R  F IVAN  E X L Y S AL W) B
i Bk, B I R A R S R R
R, M BH I K A R B — Y S 2218
TR, PANAEZWIE K, IETE 1:30 B BRUEAE
[F] s P 700 118 2 2 XoF 988 A B 1 ARG I 00 S s o
S, BAFIN LS S BCR R RS A,
HAF RS L, S2SHHHFRSE, 8
WA, A gt Ak, 4 20 uL 10%1) BSA
AT R, R RCOR R, AN, BEIR PRI
JH 0t 2 Ko 2 R RO U A SR s AR T, B
SR 5 B AF ARG IR PR AF W P R LA 1, AR
I T R R T A A S 50 25 SR B, TR REER
AR RIS, RREREERRE, Kl
1 A el IR S e REBR G A A S (R
BH, RIS ECER S, I H R
PIEREIRAE I A A R4, %o TCEAALAR
FECE A, T A RE , REER CRAF RO R,
G PEREERIAAE RN, BIF LA S BEER R A7 1 mL 1
0.5 mL B P/N{E#23r, (HEGIRIRAF 1 mL BB
PR REER R, BARHIAE. 400, EWNE
4T PRRSV AR s, 3535 {451 ] - FH 22 1
i ELISA &7 &, 710 PRRSV HUAAH M5
BT UAEE N Z R, HEAER Dy R
PEFN R BUE A F R N =, mE T
A G e N AL ) R B BN 22 Sk,
FAASTRItE U 8 2 113550 60 % o] — 03 it 6 A T
IR, REAE AT AR R E A5 2R 0T, fue Pk 2
G ARSI VA R T AR B — AR, AL
2 R RN Ty v AR B A R v 1 B AR e e 2
B IR) L, e 38 3 R i S0 & IR B R
PE Sl AR KA 520, BEEAR P AE Bl i 24 K
i, MiEE sEsHwE, EZ LR %M
B T PUREIN ML RE S, LT RE S A K& 6 A HE
LHIAIMERS T R, 2-3 d lGa TR, Irbliz
I 325 B {6 FH) P8 Tl — 70 2 2 B i T ) 5 i
B 3 d Db FEANEGY R A ik ROk
PRRSV HLiAK M 7775 PRRSV $ii{& ELISA £
D7 R AL FEAR I 129 By RFE S, b 4 47
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MiF ELISA K EHYE, CLIA Kk B,
1 {53 135 ELTSA Al A BH4: , CLIA Al A B4
Je WP XTIX 5 Oy FE b A TP AR TR RS, E—2F
LRV G

b2 S SR i 1) R PR S W 2R AR S [ A
#Hk, RIEMRRHEAFEENERERA, 7
MFEEBT, e 2nbrli, SRE—40
THRESEE A, eI I Bk, ik
22 R OEREI Ty % R . ANWE S TS Y
PRRSV b2 &Gkl Jy ik 5 H i & Wiy
PRRSV HiAAG ELISA J7 i iiAHH 2, HAG
D AR E] ELISA #:0 5 vki = 42—, Hh
RER, TUWAHANT, EWEHTERE
KL AR A R IR . CLIA X 10 34
IF) F I 3 0E A 7 EE A MRS, LA S R BRI
)48 S R BN T 15%, SEP T PRRSV Hifk
RN, MRME. mEEN. Atk >
B

4 2w

A 5% ST B Ak 2 R ORI ik R R
PRSSV H4H N & (34 14 B 2 B SLmi 2k |, A
F PRRSV 4 N &HAS5MEH N EAbuikk
A G OV, TG 4 1L 3 H PRRSV-N 2 [
PolkAK . BRI AR KRR, B
AR 1R e o Bl E IR NN R = X A= o1 132
Wy B mfe ik . mRE . SEEESE
B, BEAT A dE AR A, AREE A TR
BRI PRAE 5B 0 A5 . LAk, By PRRSV (1B
550 TR T AR ks

B # Tk~ W

EONAY s BTSRRI SIS, ST
RSN 55 0 A, A B SR IR W T, AR T
FER AR RS SR, RTINS
HH 2. BB, BHEMERE. et
e, Wl R AtB Ui, 58
ESCHYZ AR M AR R IR . R g [ R

AP, S HIECMB YRS EE, W
P S BMSS e HE S I 4R e L

16 # A 25 ¢ RATE 7 W

VR P W 4 JCATA] mT BB 22 52 W AR SCT A A
TAERME RZBT M 45 DA R
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