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African swine fever (ASF) has been spreading worldwide.
Serological diagnosis methods play a crucial role in ASF prevention
and surveillance. We aimed to develop a new indirect enzyme-linked
immunosorbent assay (ELISA) based on p11.5, a structural protein
of the African swine fever virus (ASFV).
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1. p11.5 Protein as a Target Antigen for Indirect ELISA

■ GST-p11.5×3 (hereafter referred to as ‘p11.5‘) was selected
as the target antigen for the solid-phase ELISA.

2. Optimization of the Working Conditions of p11.5 ELISA
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2nd antibody dilution

Serum dilutionAntigen 
concentration 1:5001:2001:1001:501:201:10

0.3310.5770.8761.0281.2261.336P

20 g/ml 0.0580.0680.0770.1000.1590.230N

5.748.4411.3810.317.735.81P/N

0.1520.2770.5100.7611.0621.171P

5 g/ml 0.0530.0540.0590.0700.0960.139N

2.885.108.6010.8211.068.42P/N

0.0710.1070.1770.2850.4700.637P

1 g/ml 0.0460.0490.0510.0590.0700.089N

1.542.173.484.856.757.19P/N

0.0590.0810.1280.1880.3410.506P

0.5 g/ml 0.0470.0480.0500.0540.0640.075N

1.261.712.543.485.306.75P/N

α-swine secondary antibody, 1:5000, P: ASFV positive serum, N: ASFV negative serum

AUC = 0.99
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TotalNegativePositive

76571Positive
Conventional ELISA

90855Negative

1669076Total

■ p11.5 ELISA shows high sensitivity and specificity.

6. Reproducibility Evaluation of p11.5 ELISA

Inter-AssayIntra-Assay

CV%Mean OD ValueCV%Mean OD ValueSamples

2.010.1426.390.141
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eg
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iv

e 8.70.1031.580.107

8.790.1202.640.109

2.090.09800.084

4.570.0922.480.087

1.951.4403.091.440

P
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e 5.541.6304.861.390

2.590.9088.810.919

5.551.4605.061.430

8.750.7802.090.665

7. Evaluation of Antibody Detection Capability of p11.5 ELISA

■ p11.5 ELISA shows high reproducibility.

Genotype XGenotype IIGenotype I

Group 5
n=6, 2＊

Group 4
n=20

Group 3
n=12

Group 2
n=3

Group 1
n=7

115337Conventional ELISA 

3, 1＊16437p11.5 ELISA
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 We developed a novel indirect ELISA for ASF serodiagnosis,
utilizing the ASFV-derived p11.5 protein.

 The performance of p11.5 ELISA was comparable to or better than
that of a widely used conventional ELISA.

 This assay enables early and reliable detection of ASFV-specific
antibodies in infected pigs and diagnoses the infection caused by
various ASFV genotypes.

 This assay enables early and reliable detection of ASFV-infected
animals and has the potential to identify infections caused by
various ASFV genotypes.

■AUC = 0.99 (95% CI: 0.982–0.999)  ■Threshold value = 0.386

■ Optimal conditions were decided.

Antigen: 50 l of 20ௗg/ml p11.5, Serum dilution: 1:20,
Secondary antibody dilution: 1:5000

Intra- and inter-assay CV% were assessed using five ASFV-positive and
five ASFV-negative serum. CV% of＜10.0 indicates high reproducibility.

3. Overview of p11.5 ELISA Performance Using Pig Serum 
Experimentally Infected with ASFV

VirusnGroup

OURT88/371
I

G
en

ot
yp

e Lisbon60V32

AQS attenuated/ AQS WT123
II

Arm07 Δ11MGF204

Kenya05/TK16, 2＊5X

Pigs were inoculated with ASFV genotypes I, II, and X. Serum was collected
every 7 days.
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4. Standardization and Determination of the Threshold for p11.5 
ELISA by ROC Analysis

p11.5 protein is encoded by
ASFV A137R.
Constructs expressing single
and tandemly connected
double and triple p11.5 with
an N-terminal GST tag were
designed as indicated.

The three types of p11.5 target 
proteins were expressed in E. coli 
and affinity column purified. 

Evaluation of antigen properties

Development of the constructs.

Determination of an appropriate amount of p11.5 protein for coating and 
optimal concentrations for test samples and the secondary antibody.

*, Cohabitated wild boar.

ROC analysis

The performance of p11.5 ELISA was evaluated using the results of the 
conventional ELISA as a reference.

Relative sensitivity = 93.4% (71/76), relative specificity = 94.4% (85/90).

８．Comparison of Detectable Time Point.

Genotype XGenotype IIGenotype I

Group 5
n=6, 2＊

Group 4
n=20

Group 3
n=12

Group 2
n=3

Group 1
n=7

2123.7391517Conventional ELISA

21, 14＊19.138715p11.5 ELISA

■ p11.5 ELISA can detect antibodies against ASFV genotypes I, 
II, and X. 

■ The samples from Groups 1-4 (genotypes I, II) showed earlier 
ASFV antibody detection with p11.5 ELISA.

Comparison of the performance of p11.5 ELISA with the conventional ELISA
in detecting specific antibodies in ASFV-infected pig serum

Comparison of days to first positive detection between conventional ELISA
and p11.5 ELISA
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5. Comparison between the Conventional ELISA and p11.5 ELISA

*, A result obtained from a cohabitated wild boar.

*, A result obtained from a cohabitated wild boar.
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