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Methods of detecting anti-PCV2 antibodies

• Indirect immunofluorescence assay (IIF)
(Walker et al., 2000; Racine et al., 2004),

• Immunoperoxidase monolayer assay (IPMA)

(Liu et al., 2004; Fort et al., 2007),

• Competitive ELISA (Walker et al., 2000)

• Indirect ELISA (Nawagitagul et al., 2002; Blanchard et al., 

2003; Liu et al., 2004; Shang et al., 2008; Pérez-Martín et al., 2008), 

• Enzyme immunoassay (EIA) (Shkaeva et al., 2006)

• Serum neutralization assay (SNA)

Picture of PCV2
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Immune electron microscopy

PCV2 is a small, 

17-nm-diameter, 

nonenveloped, 

icosahedral DNA virus 

with a single-stranded 

circular genome of 

1.7kb.

Genome of PCV2
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PCV2 has two major open reading frames, ORF1 and 

ORF2. ORF1 encodes two Rep proteins, whereas ORF2 

encodes a major capsid protein. 
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Objective

• Production of monoclonal antibodies based on a   

recombinant capsid protein of PCV2 expressed 

by a baculovirus vector .

• A monoclonal antibody (Mab)-based blocking 

ELISA was developed for the detection of anti-

PCV2 antibodies.
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Name of MAbs               1D2               2E8                 3A10               5F2                6F10         

Supernatant titers         1:1 280         1:1 280             1:1 280           1:640             1:1 280        

Ascite titers                1:2 048 000    1:512 000       1:1 024 000     1:512 000     1:1 024 000   

Isotype                    IgG2a          IgG2a             IgG1            IgG2a           IgG2a

Light chain               κ type       λ type          λ type         λ type          λ type 
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Characters of five monoclonal antibodies
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The reactivity of five Mabs to purified PCV2

1D2 2E8 3A10  5F2 6F10 SP2/0

2E8, 3A10, 5F2, and 6F10 gave a 

strong and specific reaction with 

the 28-kDa capsid protein, 
However, 1D2 did not give a 

positive reaction

The reactivity of Mab 1D2 to PCV2/LG by IPMA

PCV2-infected +1D2 PCV2-infected +positive serum Mock-infected +positive serum

PCV1-infected +1D2 PCV1-infected +positive serum Mock-infected +positive serum

Interestingly, from the result of IPMA, Only 1D2 was positive for PCV2 

antigen but not PCV1 antigen. The other four Mabs were not positive for 

PCV2 or PCV1 antigens.

Fig.2 
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Neutralizing activity assays of 1D2 Mab for four PCV2 strains 

and one PCV1 strain by the sensitive neutralizing test 

Only 1D2 had PCV2-neutralizing activity. This picture shows 

the percentage neutralization of 1D2 against different PCV2 

strains and PCV1.
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Procedure of Blocking ELISA
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The cut-off value of Blocking ELISA

PI ≥45.6% was considered positive. 

PI≤35.13% was considered negative.
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Coninsidence of blocking ELISA and SNA

for 132 sera from immunnization and chanllenge pigs

Detection 

methods

Serum neutralizing test

Testing positive 

numbers

Testing negative 

numbers

Total

Blocking ELISA

Testing positive 

numbers

79 6 85

Testing negative 

numbers

1 46 47

Total 80 52 132

Using serum neutralization assay as a reference standard, the 
sensitivity of blocking ELISA was 98.8% (79/80) and specificity 

was 88.5% (46/52) .

Serum No.
Antibody titer

Serum No.
Antibody titer

SNA IPMA b-ELISA SNA IPMA b-ELISA

1 1:50 1:400 1:200 13 1:800 1:3200 1:3200

2 1:100 1:800 1:400 14 1:800 1:3200 1:3200

3 1:100 1:400 1:400 15 1:800 1:6400 1:3200

4 1:100 1:800 1:200 16 1:800 1:800 1:1600

5 1:200 1:400 1:800 17 1:800 1:1600 1:3200

6 1:200 1:800 1:800 18 1:1600 1:3200 1:6400

7 1:200 1:800 1:800 19 1:1600 1:12800 1:6400

8 1:200 1:800 1:800 20 1:3200 1:6400 1:12800

9 1:200 1:1600 1:800 21 1:3200 1:12800 1:25600

10 1:400 1:1600 1:1600 22 1:3200 1:12800 1:12800

11 1:400 1:3200 1:1600 23 1:3200 1:6400 1:12800

12 1:400 1:6400 1:3200 24 1:6400 1:12800 1:25600

Detection of antibody titers to PCV2 by SNA,

IPMA and blocking ELISA
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The antibodies titers detected by blocking ELISA were more similar to 

the results of serum neutralization assay than the results of IPMA .
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Serological profile of anti-PCV2 neutralizing antibodies from

immunization and challenge tests by blocking ELISA
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Serological profile of anti-PCV2 neutralizing antibodies 

from a commercial pig farm by blocking ELISA

Areas Numbers of samples Positives Negatives Detective rate (% )

Mudanjiang

Daoli

Xiangfang

Hulan

Zhaodong

Yanji

Daqing

Dengta

Jamusi

Tatal
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54
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Detection of antibodies to PCV2 from 703 commercial 

pig sera by blocking ELISA 
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Conclusions:

• Five Mabs were produced and 1D2 was shown to have 
neutralizing activity against PCV2. 

• The analytical sensitivity and specificity of 1D2, when used 
as a detector antibody in a blocking ELISA, appeared high 
for detecting antibodies in pig sera compared with SNA. 

• A significant positive correlation was found between the 
results obtained with the blocking ELISA and SNA. 

• Preliminary application suggested that this assay could 
offer the prospect of a convenient and standardized 
serological test suitable for PCV2 surveillance in pigs and 
monitoring seroconversion in vaccinated pigs. 
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Isolate

s name

Isolate 

region
Age(weeks)

Clinical 

history

Isolate 

tissue

Isolate 

time

Genotyp

e

Genome 

length(nt)

LG Jilin 12 PMWS
Inguinal 

lymph node
2008 PCV2a 1768

CL Jilin 9

PMWS, 

respiratory 

signs

lung 2007 PCV2a 1768

JF Jilin 6

PMWS, 

respiratory 

signs

Inguinal 

lymph node
2008 PCV2b 1767

AH Anhui 5 PMWS Serum 2008 PCV2d 1766
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Origins of the PCV2 strains used in this study


