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A carboxylated magnetic bead-based CLIA method for
detecting anti-pp62 antibody of African swine fever virus

XIANG Guogqing™*, SONG Shuai*', WEN Xiaohui', LYU Dianhong', JIA Chunling',
NIU Ruihui', GU Youfang?, LUO Shengjun"'

1 Guangdong Provincial Scientific Observation and Experiment Station of Veterinary Drugs and Diagnostic
Technology of the Ministry of Agriculture and Rural Affairs, Guangdong Provincial Key Laboratory of
Livestock and Poultry Disease Prevention, Institute of Animal Health, Guangdong Academy of Agricultural
Sciences, Guangzhou 510640, Guangdong, China

2 Anhui Province Key Laboratory of Animal Nutrition Regulation and Health, College of Animal Science, Anhui
Science and Technology University, Fengyang 233100, Anhui, China

Abstract: [Background] African swine fever (ASF), as a highly pathogenic infectious disease,
has caused serious economic losses in China’s pig farming industry, so it is crucial to establish a
fast and sensitive diagnostic method. [Objective] To develop a chemiluminescence immunoassay
(CLIA) for the detection of the anti-pp62 antibody of African swine fever virus (ASFV).
[Methods] The recombinant pp62 protein was used as the coating antigen, carboxylated magnetic
beads as the solid-phase carrier, and alkaline phosphatase (AP)-conjugated rabbit anti-swine IgG
as the secondary antibody. The reaction conditions were optimized, and the standard curve was
established with the national reference product of ASFV as the traceable serum. Finally, a CLIA
method for detecting the anti-pp62 antibody of ASFV was established. [Results] The established
CLIA method was used to test 277 clinical samples, and the negative and positive thresholds were
determined by the receiver operating characteristic (ROC) curve. The concentrations >140.02 U
and <140.02 U were determined as antibody positive and negative, respectively. Furthermore, the
established method was used to detect the serum antibodies to six different pathogens, which
showed no cross-reactivity, the intra- and inter-batch coefficients of variation below 10%, and a
compliance rate of 96.7% with the results obtained by commercial ASFV antibody detection kits.
[Conclusion] The CLIA method established for the detection of ASFV has good specificity,
sensitivity, and reproducibility, which can provide a reference for the early monitoring of ASF
and the research and development of the relevant Kkits.

Keywords: African swine fever virus; recombinant pp62 protein; carboxylated magnetic beads;
chemiluminescence immunoassay

A BE IR (African swine fever, ASF)J2idE B ARMERE R SR IERE, RE S m
D90 B (African swine fever virus, ASFV)5| B SZERGLAYRE . 5205 L 08 IR ™ b s LAt 75
B —Fh 2 | o R Y BT AR UG, YRR R I e REAE R R A R IR
[Fi) Fsf 2 BT 30 7 B (Asfarviridae) K AU ME— 1L A ke, MRk, SR Bt ik
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100%5 4, A g s R — R R A e K
170-194 kb FXUE DNA JiH#E, AIZRA% 150-200 4~
AR SR, HAP s 68 FriaityE [ M
100 ZFpARLE B 1P, pp62 & 11 pp220 &
I R EAAETROOFE N, R LA ) 8 K i 24
RO RR R E T, IR &4 DNA A
Fel, Ham 9 N U1 F I pS273R VI K p8.
pl5. p35 K p5. pl4. p34. p37. pl50, #&Aut
T Xt T I M T 75 AR F) Bl SRR £ e 1 &8 56
I

X T ASFV ) B L 2 32 2 )L PCR 28
ORI 3k ok 3, I AR B A AR N R
RIS AE 5, LI PRAE IR AS B . FL I PR A
R RIK, I PCR 2843 FH I 7 ik 45 5 B
TSR NG . 20 U7 R 3R BRI I ACE AR A
A YA SR B T L6 AR N TR R R B o R
3 I 9 2 R S DU A S IR A T I A Sl
PIREJEa 7 F ARG I R W P L R By, B
A A PR IR S P RG22 DA G 4
PEW FfHA S (enzyme-linked immunosorbent assay,
ELISA) =M AR BELISA HUiRAm
D5 A E] R 2 h DA E, RS, 4
AR o PR PR AU B ER . fheE R
P& (chemiluminescent immunoassay, CLIA)4%
AR b2 RGN 5 G SOV S A, R Ak
YK B P58 IS I TS B8 I g 1) — i R 6 0
o BEDNZITE DA A Sl HaR sk R,
HA RAEER . R A | SREfbE | ma
SRAG S A # . B4 NS ASFV(pp62)
AN IR A SRR IR 5 . AT AT K
A pp62 HEAMEAIEWIPUR, 8t W&
e 8 N7 — Fp AU L RS PR E  ERAE R
i) ASFV [0 CLIA $HuiRsm ik, LAk
ASFV HUR AP e 546 I S 710012 W B it
AL

1A

L1 EZRFIALER

MR A pp62 EHIWHILHAPLE
YRR BR A B BT 1gG-AP Hilk W B
Gene Tex 2] ; JSROREMLIRIA B 6 /R B
HEHARFIRAT A OCIRY) . ALt Bk
TRAFIE A 22 B AE DR A R A A5 AR IR
R EEDLIA ELISA Rtz & B b sl 4k A %8
HEBARGIRA ] . 4 B3k &G st
100 A PR A PR ] o
1.2 AR

e FERARE R . FHPE I W B K S5 0
W b R 2 WA s AR DN RS
(ASFV) PH A Il 7% . %% 95 % 5 (classical swine
fever virus, CSFV)PHYEMLIE . FEDHAE RN 5 ¢B
(porcine pseudorabies virus gB, PRV-gB) FH: L35
¥ B 55 R 27 5 1IE 95 B (porcine  reproductive
and respiratory syndrome virus, PRRSV)FH4: Ifil
iH. % O #(foot-and-mouth disease virus
type O, FMDV-O) FH#E il i . 1 B2 A A
(foot-and-mouth disease virus type A, FMDV-A)
FHPE IS . B BIR%EE 2 #(porcine circovirus
type 2, PCV2)FHVEIMIE LA KR A AR S0 ]
PEATE il I3 12 v o Ll Bl 2 B 22 N B B
JIT 2% 8 s I o ] 5 o S e B o 48 S DR A
1.3 7
1.3.1 REHIKMEK K EEMLRE

B 1 mg RIEFEERINA 1 mL #EXRGE vhgs
SRS, BTG AR EWE5Y ES 2 min, BT,
HATEVE 2 K, FH 100 pL fEERSE vhigs i T B
B, AR IR RIR A WM B 10 mg/mL 10 pL
HESRIGRINA EIRRIEERIR W, =il
AENR T 30 min HEATIE L. 16058 S AT
EEBE, MABCRS SR B S EE
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W5 188 FREATES 2 min, 25 BV, EEWEE 2 IR
ZBRIRA WP IS LR, 55 100 pL @2k 2%
PP W AR A 45 o ] 30 pg/mL ) ASFV(pp62)
FEAE AT MRS ® T, =i
WATENR S 3 ho MBI TE MU A 30 pL (245 I3 11
H (100 mg/mL)3f P ETR R T A LS G BRI A7
M, FIRWIEIRY 3 ho BHHASERUS FIREERTE TR
WorHIs), BT FWErE 2 min, B
W, BRI 2 WK, ET 2 mL BEERIAAFTRT,
RIFS B REEE TAEW . W a8 B REER T ARG
b4 F ks R OGS S A SR B . B il
TR I T A T 45 RO SR AL
1.3.2  HiERBEL pH EMH K

W W SR AR A pHAE 4308 7154 5.0..6.0.
7.0, 8.0 F19.0, [AIEAZINEAPE . PHAE VA &b
iUk 2F &M, LLBH BEAE: (B (positive to
negative ratio, P/N)fR K i Ay i B 1/ 1% B A £
pH fE.
1.3.3 ASFV(pp62)EHREMM 1L

FEREERAB BRIt e 43 pH {H, ¥EFH 5. 10, 20,
30 F1 40 pg/mL AS[R] 8 F1X PR SL G BR EA T (R R
(i) B G 000 SR 1 L P I8 R o R R Ak 2 R
{EL, DA P/N {ELA 1) g5 K ff s R St 2 VR
1.3.4 HHAFIERMHL

W O 1 2 1) e A B 1 VR B R AR IR T i
YPEREER , S PEREIRAE I R v 2 th B
SRS B, ARSI, ik
FH 10, 20, 30 #1140 uL A9 100 mg/mL 2 If 3% 1
# [ (bovine serum albumin, BSA)#F 17 & 4] 4b
PR, ORECRHME . BHME ML VE AR A AR 2R R OGME, DA
P/N Ay fe RAB 35 38 Ry S5 U0 ) 3 PAD ) o
1.3.5 AP _IERENMLIL

3 3 AR RO AR PR Bl 1:10 000,
1:20 000, 1:40 000, 1:60 000, 1:80 000 A~ [ #
REUR B, TR AGIN A | B i i AR o R A

ERIAE, THE PANAE, DL P/N {H i KE A AP
bR — Pt me AR B .
1.3.6 —* & MNATEIRIMHAL

W — 2 B B[R] 152 2 5,10 .15 1 20 min,
X BRI L BHP XL AR ot R A7 AR I e B 2
M, A PN E, 4 P/N {E iR b i
FE—2 RN ]
1.3.7 Z® & NATEIRH AL

W 20 SRR B 5,10 .15 1 20 min,
X B BH P LI A o R A T R I S A2
JGfE, FEFHE PAN{E, 24 P/N {H i KB i
FEZ 20 RO I IA]
1.3.8 B8R & RIATEIR 4L

P15 b7 K SEIR P 1) B2 o7 B 8] 3 531 15
J1. 3. 5. 7H9 min, [AEFAEIBHM: . BHE
I FE S U 2% kO E , 115 PAN{E, LA PN
(L5 K Ry AR S5 17 1) e A BT ]
1.3.9 tREMBIZRLE

HU ASFV BHPE I3 K 228 AR bR ifE i
FOMATR LT , R TR LT UEAT 2 A5 A% LR R,
Rl ik 2z & Gl , mad A & v R AR
A BRA /AR 7 A E N AR B BT ELISA G5
IS ARSI (B I 5t R A R SC CLIA ARifEdi
PUAWREE R S, sraliEH] 25, 50, 100,
400, 1 600 F1 6 400 U X 6 MHLMAHK A H Y
P, DLMRBEEAE R A bR . fb2s LG
P AR, 4 B B RGBT S5
B 05 e hn el 26
1.3.10 BAPATMIGF = AVHHE

K AW 5T 27 ) 5 kil 277 A5 50l
BT P I SRR i I3, £ MedCale SRR P ik
W TS (L 22 1) R A A iy R S 1 R A R A B
& B 2 30 # T 4E FF IE (receiver operating
characteristic, ROC)HZk . 7E ROC Mk i)
B (Youden)d& BUE 2 Wi I 157 Y SR IR,
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BRI T A I i LS, PR B Ut
WIFLSEPEBRR, Youden T E=MUME+FERAE-1,
4 Youden 8 %5 A% KT I XTI A BT A4 Mk BEAELAE
S EAYE BRI S A
1.3.11 SR

—1y ASFV B I 38 1T 2 F5 4% FLFd #%
[) s SR A B 9% #8257 1) CLIA Jy ik Andb ol 4 it
A Z AR ARG PR vl A7 i AR I IR B Bt
P ELISA a7 G AT A I, AR I ) o s o
B A 1% 7 1 B U E
1.3.12 #HFMiHE

{d A5 #2379 CLIA J5 A CSFV .
PRV-gB. PRRSV ., FMDV-O, FMDV-A fil PCV2
I 6 Tl L IALTE o AR I W o e BH B
AT 53 AT 2 T3 15 1) S e AR 58 SR g 2
1.3.13 EEMIKE

P2 pp62 & LA AE MR B (I T R B
PR b, 6 Gy i, B0 S FEA A 10 .
ik 2 ARG I B A% R R AT HE N A P i
B, [RIBSHUARMR BEE AT et i, R
AR S R K A pp62 B A ARk (BT
3 PN R FEmEER b, EE 6 Oy L3,
T il 5 AT 4 R L ARG B R
LS RE ALK 3 o N LN DO IR % 7R
AT, TR R R
1.3.14 53R URAFENFEREN

FHBFFEEES I/ CLIA 7 il ol & £
ARG LTS FE S 92 103, AR HI R b v AG I 2%
R &E A B EWHRARA R A e
NI 1 ELISA HUARS I 50 &k A T X 1 o

2 HERE4M

2.1 WBREBELTIE pH ENHE
Bl EER IR SE pH (HAVE, WEER
BRI RO ER S oA . sk 1 Fr

N, M pHAEN 5.0 B, BEERABIKETJCRAE . MY
REILG H P/N kB K. Kk, pHEN 5.0
SR R AR BCOR AS 1 e A M
2.2 WEKBEEL pp62 EEKENE
W1 s, 5 REERAE R AR v B (1
Jn, ASFV FHM: I fb2f B OGEA W T &,
BRI 3 i BOBE AL TP RCR S . &
IR R 30 ng/mL B, #EER 5 8 PRI LA A
FIALIRES B PN HiA R RoK . HILE AW E
k30 pg/mL B R R AR IR 1 B AR VR B

x 1 HEKBEEIE pH EMMAER
Table 1 Optimization results of pH value of magnetic
bead coupling process

pH E  FHPERESL RO BATERE S OB BB e
pH Positive sample  Negative sample Positive to
value  luminescence luminescence negative
value (RLU) value (RLU) ratio (P/N)

5.0 2 693 996 184 398 14.6
6.0 2 804 728 338 767 8.3
7.0 2892 101 248 779 11.6
8.0 2 830 872 341451 8.3
9.0 2819215 265952 10.6

3r 120

($8]
T

1
=
Positive to negative ratio (P/N)

0 5 10 20 30 40
Concentration of protein (ng/mL)

Chemiluminescence value (x10° RLU)

B 1 SR ERE IR BKEREX 8L
(RLU){&

Figure 1 Relative light unit (RLU) values for
different concentrations of magnetic bead coupling
proteins. P: Positive sample luminescence value; N:
Negative sample luminescence value; P/N: Positive
to negative ratio. The same below.
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2.3 HEAFIEWHE

B2 P 0 A3, BSA 20K AR (TR
AR P AR SRS A AL AT B, DARRAR
RO . SR INE 2 B, M
54 30 uL 19 BSA (100 mg/mL)} , [ i 75 k¢
a B OGIE AL PR, JEFRE SR RN I
T R A IR Hh 485 A O A AR SR B RS L PN
AR K. Bk, A5 E ARk
14 30 uL (9 BSA (100 mg/mL).
24 APMRR_IMBEREMRULER

FES TR R AE RN, 4% AP Bbr i
R B REHEATAAL . W 2 FroR, BEER B L
BB, fb2e ROBESHZ AT 24 AP [
B WU RRIE A 1:40 000 i, KM RAYE . BHAE I

Fz2 SHXAEFHAFEN RLU E
Table 2 RLU values for different blocking dosages
SR BIERE S A BIERESL RO BAPHE e

Amount of  Positive sample Negative sample Positive to
blocking luminescence luminescence negative
dosage (uL) value (RLU) value (RLU) ratio (P/N)
10 3042 556 272 625 11.2

20 2 580930 193 817 13.3

30 2731376 197 677 13.8

40 2 461 928 184 079 13.4

Positive to negative ratio (P/N)

Chemiluminescence value (x10° RLU)
o
T

Dilution multiple (>10%)

B2 $TEHREE AP BEFR M RLU &
Figure 2 RLU values for the different dilutions of
AP enzyme-labeled secondary antibodies.

BRI AR R G(E PN (ER B K. DR R Bk
JE H A 1:40 000 SN AP bR — 30 i fe R B .
25 —SRNEEPRAER

Fie BT g 18— 25 I B 1) %o B B2 i
RS TREI , U R, b —
SN B A RE G, b2 R e bl = 3 i o
£ 3 PR, HRNEEY 5 min B, HYE. A
P I35 B A2 & OB PN AR R, it
AT ST CLIA Jrvk v — 2 SO i fe AR
[8]24 5 min,
2.6 ZHRNERNHELER

iz BRI I8 I — A N B TR B L B
P LT R S R T AR I e A A RO, A
TP OV R RE G, b2 RO B 3G
Wk 4 PR, YIONEEA 15 min B, B
BEVE I 775 R Ak 2 2 6 PN (R Bl k. B
I, ABFFEHESE CLIA JridfetE — 5 it
[8] & 15 min.

*3 stx—LREFIER RLU &
Table 3 RLU values for first step reaction time

FONTISE]  BRPEREALZOGE BATEREAL AOGME BIFATE L (E

Reaction  Positive sample Negative sample Positive to

time (min) luminescence luminescence negative ratio
value (RLU) value (RLU) (P/N)

5 799 491 58 908 13.6

10 818 661 65731 12.5

15 923 882 72 256 12.8

20 878 731 74 592 11.8

®4 SN ZHRNATER RLU &
Table 4 RLU value for second step reaction time

SOSEISTE] PR dh A G BATERE dh A fE BRI HUfE

Reaction Positive sample Negative sample Positive to

time (min) luminescence luminescence negative ratio
value (RLU) value (RLU) (P/N)

5 420 569 34279 12.3

10 800 508 53 589 14.9

15 1082072 70 417 15.4

20 1353 627 90916 14.9
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2.7 BSERNMAETEEIMEILER

i 3 AR SN BRI AE G, B L PR I
RS AL BOGEIEEA L TR RAE . %k 5
Fis, YRR R 5 min B, B S5EMSES
e e o HLPEME | B I V8 A P/N (R B K.
R, ASHBFFEE ST CLIA J7 B i AR B S
B B4 5 min.
2.8 tREmMmBIZ

S BERC ASFV FHAE I i [ K 2% i s B
6 AN R)HR BE B I AE VR ARl 1-6. 2nf&l 3
iR, MR 6 BRI 0 e (A2 RGBS
DU Logistic U4, FZ3RH—2 R*=0.999 99
PG MR, R it it A iz vk bR il 4k

x5 ErXIEE(R R MESEIAY RLU &

Table 5 RLU values for enzymatic reaction time
SONEIRFTR] FEPAARE b RO BATERE S RO BRI LA

Reaction Positive sample ~ Negative sample Positive to

time (min) luminescence luminescence negative
value (RLU) value (RLU) ratio (P/N)
1 1 006 607 72 169 13.9
3 1 188 422 81232 14.6
5 1117073 73 812 15.1
7 1100 283 88 452 12.4
9 1022 383 72 856 14.0
=g
2 35 o
& 3.0fF T
= gt
RIS
8
5 1.5
@
£op
s sl /
=05r 4
=
200 g
U 1 ! 1 1 L 1 ! i
0 1 2 3 4 5 6 7

Concentration value (x10° U)

B3 3R ERRE ASFV ARERRMEMEAR RLU (&
Figure 3 RLU values for different dilutions of
ASFYV standard positive sera.

29 [AFMAMIRA=

3 MedCale 4%} 277 40335 508
BRI L I O 355 0 AR it 0k BE (LR A 7 534
432l Y ROC #HZR KA dh ) Youden F5 %K .
ik 4 Frs, Youden $5 % KK 0.969 5, U
PEFER SFE 20 5910 93.37%F1 99.58%, H.FIr %ot )i
(A BE LI 55 55 oM 140.02 . TRIHOKEAS 3k i B : |
PRI WrAR i o . ORI EE {E>140.02 U S FH
PE, BURH B <140.02 U REAME:.
210 H#HFEFMRILER

FHAH S ST )77k %F CSFV., PRV-gB,
PRRSV. FMDV-O. FMDV-A Fl PCV2 4 6 F
s DL BHPE R I 4% 1 Oy EAT ARSI Ak 6 TR,
6 A BT A B 0 355 2 % Y6 A BT Xt 107 )
WAL /IN T 8 bl o SRR O vk 5 Hopthos
JEBH PR H L5 TG A8 R, RS
2,11 BEMIRIGEER

BU— 03I E S 9 PR I A T 2 545 L
B, AR ET A CLIA FikSIba 4k
B2 AR B2 w) A B AR R R s T
& ELISA iR Gk ras xT be . 25 Rk 7

100 _’_| ROC curve
80 H
S 1
< 60 H
o L
Z F
g 40H
Wl =
+ Youden=0.969 5
20 ] Sensitivity=93.37%
[ Specificity=99.58%
- Threshold value=140.02
0_|||\|\|||\|||J|JLI|J

(=]

20 40 60 80 100
Specificity (%)

B4 ZidEITIEFHERLZ

Figure 4 Receiver operating characteristic curve.
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*6 A o MERFESEFBAMIMIEE)EIT CLIA HUFE N 75 A8 % = 118

Table 6 Specificity of CLIA antibody detection methods with six swine disease viruses, including two

serotypes

allIRUE| e &N e AE ERHE
Test items Chemiluminescence value (RLU) Concentration value (U) Result determination
FMDV-A 74 341 17.74 -
FMDV-O 213 654 51.18 -
PRRSV 80997 19.06 -
PRV-gB 59 835 14.98 -

PCV2 137 270 31.39 -

CSFV 29 047 9.63 -

- B

—: Negative.

R7T WELLRERNGZESHWL ELISA IR BURMRTEE
Table 7 Sensitivity of CLIA antibody detection methods versus commercial ELISA methods

MBf5EC  CLIA ELISA

Dilution Zvij‘lf;{ﬁ //'{?E %%ﬂfﬂi ODys0 ﬁﬁé{ﬁ/ﬁﬁﬁ gt%ﬁ]%

times Luminous value (RLU) Concentration (U) Result determination Lk g Result
S/P determination

0 3312126 6 400.00 + 1.823 1.72 +

2 3012452 5732.46 + 1.752 1.65 +

4 2674 801 4568.23 + 1.528 1.43 +

8 2 432 252 3665.31 + 1.232 1.13 +

16 2 095989 2527.23 + 0.852 0.75 +

32 1 628 762 1551.29 + 0.633 0.54 +

64 1248 272 592.32 + 0.535 0.44 +

128 700 212 352.51 + 0.324 0.23 -

256 500 948 223.59 + 0.219 0.12 -

512 223 514 53.25 - 0.188 0.09 -

1024 103 272 20.73 - 0.113 0.02 -

2 048 64 321 11.82 — 0.072 —0.02 -

+: BAME; - BN

+: Positive; —: Negative.

FRFR, AWFFEESLRY CLIA J5 Bk i ) JE 5%
i BH PR MLV S5 KBRS RO 1:256, 1A Y
ELISA A0 28 751 0 AGH I 2] 3 I 8 BE 2 i 375 e
RIGERAEECH 1:64. A FTRE Y CLIA
T3 U AR B X FE A BLISA A £ .

212 EEMHEER
2.12.1 #HEAIKIELER

9 [R] —FE R A B G 2R A W 4 5% 3 4y
ASFV FHPE M AEFE S AT 3 0y ASFV i v/ BA4: 1fit
EAESLIEAT 10 IREEE CLIA Rl . ke 8 Fiw,

R 6 A3 LI A it v A7 VA o ZEAG D et
FEH L N AR 5 R ¥ (coefficient of variation, CV)
¥j<10%, FHIHSH CLIA ik A RAFHYHE
=R
2.12.2  #tiENIXIRLE R

VEF 3 ZHAS [RIHHE U H 6 1 Bk 1A ¥ 4 31k
3 {3 ASFV BHPE MG FE AT 3 4> ASFV [ I
EAE AL TR, R 2 Wk, 12 RER . 4
RnZR 9 Fros, ke 6 4y s+ 5 b &
FE b FEAS DU o 7 ik 8] 22 S5 R E(CV) 38 <10%,
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Table 8 Intra-batch repeatability test results
MES S LA b P ME b 22 5 R AL
Serum Serum sample concentration (U) Average Standard ~ Coefficient of
No. value (U) deviation  variation
(CV, %)
1 895.79 834.24 849.59 788.15 863.08 803.10 54.41 6.80
775.05 769.91 776.25 725.35 753.63
2 986.71 847.94 921.97 1004.33 984.09 1017.24 88.90 8.70
1148.88 1114.05 1042.48 1064.62 1057.32
3 1539.29 133422 1 455.03 1451.59 1617.08 1518.20 97.40 6.40
1467.59 1467.59 1576.92 1590.92 1661.97
4 31.01 33.20 33.45 31.57 31.20 32.37 1.10 3.50
33.40 31.17 31.51 33.55 33.59
5 27.43 24.57 24.72 25.45 24.22 25.91 1.40 5.30
25.87 26.80 25.06 26.57 28.42
6 33.38 33.09 30.60 28.37 30.24 29.23 2.70 9.20
25.53 29.00 28.58 25.62 27.92
x9 #HtEESEMHRAEER
Table 9 Inter-batch repeatability test results
MmiEHS AR FHME bREE BRFRE
Serum No. Different batches of magnetic beads Average  Standard  Coefficient of
1 2 3 value (U) deviation variation (CV, %)
1 486.79 434.52 444381 448.67  451.40 512.60 464.40 35.56 7.66
503.73 422.51 507.01 478.81 402.40 379.50
2 376.35 396.57  361.11 368.70  341.40 369.90 356.25 35.16 9.87
387.04 358.60 326.64  389.62 327.70  271.30
3 931.52 805.21 866.01 970.72 807.60  964.10 881.89 77.34 8.77
778.21 783.37  990.05 897.14  941.00 847.80
4 35.35 29.80 34.38 35.82 29.04 29.55 31.61 2.96 9.35
33.15 34.33 32.80 28.23 28.67 28.24
5 26.49 25.22 27.11 23.20 23.25 22.26 24.61 2.33 9.47
27.29 28.52 23.76 21.93 24.87 21.47
6 24.61 22.58 27.72 25.29 24.04 25.58 25.80 2.33 9.01
27.71 24.27 31.55 25.72 26.01 24.57

TS ) CLIA Jrikfeditif i HA R

I ER M

213 5@l FIENFER
KHAAIRI H7) CLIA Fik 54l

H 2 EARA RS /A7 1 AR N 5% 2 L

A& ELISA i 7] & e [ A 92 43 MMy s o

JOL /N

Wik 10 rs, CLIA Jy ik FHYERE SR H 550k
33 {5y, ELISA Farilll i) £ PHAEAE SR 1 250k
30 £, PHHEAES AT FN 90.9%; CLIA J5 i
PERESLAS 0N 59 ), ELISA A3t 7) 4 FH
PERE SIS BB 62 17, FIMEFERAFAEN
95.1%, SFFHEHEHK 96.7%.
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Table 10 Compliance results with commercially
available kits

Dl Ui S PRI 3 ELISA HAK 77 &
Kit type African swine fever virus antibody
detection kit
FH: Positive BH%: Negative &11 Total
CLIA FHE 30 3 33
Positive
IoF 2k 0 59 59
Negative
47T Total 30 62 92

3 WREER

AV I — A T E A, Ak
XF R E SRR i T E R A TR . R
Rl EEDmI . ke AE . kg, IRE
T IIEA F, BAEFA A 100%™, AEM#R
JREEXS S SR o, R OAL. 1EH
SRIRBESCOET , AR VIR I 75 ] ook i A% 1
JEIL 7 HLRTAE MR < HETHE) 010 3 K B ]
FEIEM H EET X E PRI B G R4 AR
2 M AR, R BRIk R IR A i
Fresmt el Wk, @ ted . FEMIZE
LT ASFV A2 I 250 2.

HET, R B2 Wy 2 32255 R i
2R A T I V7 27 A A TR R 2 L o D A A A R
DL PCR 4 FH il 7 vk ok 3, T I3 27 K 5 38
# >k Fl ELISA . [H] # ft & %¢ Yt (indirect
immunofluorescence assay, IFA) IR 440 5%
S5 RIHEAT A BT o AR G B LT 27 A I 2 28R I
B, TESL Rt FRAS By 1 0I5 e 1 i qi PR A A
PEMESAS b7 R OGP S BT RNy — Rl B
W7k, BAAHUSPELE | Re ko . il .
VEMHE . B Phsm AR AU 55 WG e W Ff
IGARE 7, AW CLIA 5k LR B
WEERAE Ry A A, S fb 2% S 5 28 B A T

HMmasE, e TEAONG G, 25
TAESHOK, #m T U Shi ST T 16
2 IR R A 28 ) 2 P A 0l Y 498 9 s
BEPUMR, %0y 3l R ROk (R p30 FEATER
TR RS R ey R R A R
PEo [FIEE, ARWFFREN A CLIA Jy ik nl sE ks
A ZEFITE . SRR A s —kfk, B
SRE—ANFE ARSI 22 R R B P A A ) 2 Rl
BEICRIACR, S — 2B AR T R s R SRR T
N 53T Sl AR R 1 i P 4 s AR BH AR

£ 55 11 pp220 Fl pp62 HIHN T F HFH AL
HH p72 IR, pp220 FRIEN pp62 W T
255 T HEAE, R pp220 F1 pp62 B IEARIN T &
BRI AR T B AR R AR U R
AR pp62 HI7ER AN illAT T 3=
KRS %E, FFLLEAE N pp62 NP
TIAl4% ELISA Jiik, #F— Wik 7 EAE N
pp62 B A R AR B TG . Gallardo 25 MF5Y
TARM IR R B 1 pp62 7 B AN P ARk
FIL I R KT B ELISA WS Wik 1y, 45 53
R pp62 H AP LU T ASF W sEdiis.
ARG R pp62 H 1 A A LAR PHR J
[E]4% CLIA BUARAI i, 382 A0 v R o 45 44
RABRBIRAFMAHCR, G ER. [
F 2] ROC 2247 FH PHE(E A , REAS B 1
iy 1 S B S P PR K. ATk CSFV
PRV-gB. PRRSV., FMDV-O, FMDV-A. PCV2
3 D BE P 46 I 375 259 AN 2 A 28 SO, 1t P L ]
S R NT 10% ., 5 9E 8% 9 Rl Ak
ELISA I &5 &% R 96.7%. AWFFT 7K
AR B pp62 H H1 CLIA FUIRA I 5
DERVERI R . OV R, nT H RS IR ST
ARG, Ay =l I A8 9 R RS I 75 7 A 0 4 43t 1
PR
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