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Antibodies against CSFV 

Antibodies against CSFV 

Non-structural protein NS3

Pestivirus-specific antibodies

Envelope protein E2

Neutralizing antibodies confer protective immunity

Development of DIVA vaccines

Envelope protein Erns

DIVA test development 

(detection of CSFV infection)

• Envelope protein

• Monomeric and homodimeric form

• Four intramolecular disulfide bridges 

• Highly glycosylated: 

6 to 9 putative gylcosylation sites

• RNase activity

• Antibody induction during viral infection

Structural protein Erns Monoclonal antibodies 

13 monoclonal antibodies (mAbs) 

5 mAbs directed against the               

BVDV Erns:

Antigenic domain

8 mAbs directed against the         

CSFV Erns:

Cross reactivity

Epitope structure

Antigenic domain

Site-directed mutagenesis

Institute of Virology, University of Veterinary Medicine Hannover:       

Cross reactivity 

Infection of susceptible cells with a panel of pestiviruses

Heat fixation for 4h at 80°C

mAb titration in twofold serial dilutions (1:10 - 1:20,480; 12h at 4°C)

Incubation with a biotinylated anti-mouse antibody (1h at RT)

Incubation with a streptavidin-biotinylated peroxidase complex (1h at RT)

Incubation with substrate (30-45 min)

Calculation of activity factor (AF = protein (mg/ml) / mAb titer)

48h

washing

washing

washing

= high activity factor = low activity factor = no reactivity

Cross reactivity 

HC/TC126

HC/TC56

HC/TC57

HC/TC58

HC/TC60

HC/TC61

HC/TC66

HC/TC69

BVD/C16

BVD/CT14
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Epitope structure 

Infection of PK(15) cells 

(MOI = 1)

Cell lysis 

Immunoblot

48h

No reactivity of the CSFV mAbs with the reduced Erns 

protein in the immunoblot  discontiuous epitopes

37

75

100

[kDa] 1 2 3

monomer

homodimer   

HC/TC66

50

1 = non-reducing conditions               
2 = reducing conditions                       

3 = cell control pCITE
transfection

BSR-T7 cells

CSFV mAb

BVDV mAb

Peroxidase linked antibody 
assay (PLA)
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Expression of chimeric proteins

cloning

signal peptide 

sequence of the BVDV Erns (NADL)

sequence of the CSFV Erns (Alfort/187)

HC/TC56, 58, 60, 61, 66        
region aa 55-110

HC/TC126, HC/TC57, HC/TC69, 
BVD/C38

?

Antigenic domains 

227

227

AR4 

AR6

AR5

AR7
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54
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signal peptide 

sequence of the BVDV Erns (NADL)

sequence of the CSFV Erns (Alfort/187)

C

111

BVDV Erns

54 167 227

N

1

BVD/C12, 42, 46, BVD/PX17        

region aa 111-167

N CCSFV Erns

55 110 167 2271

Confirmation of the CSFV antigenic domain 

All CSFV mAbs detected the AR8 chimera in the PLA.

The antigenic domain 55-110 of the CSFV Erns protein could be confirmed.

HC/TC66

CSFV Erns BVDV Erns AR8 Cell control

1 54/55

N

110/111 227

CChimera AR8

Sequence analysis of the antigenic domain 

CSFV Alfort/187

BVDV NADL

CSFV 849

102 107

55 110

signal peptide CSFV Alfort/187 Erns CSFV 849 Erns

102/107

Alfort/187 Erns A102T/A107D

107
Alfort/187 Erns A107D

Alfort/187 Erns A102T
102

Antigenic domain aa 55-110:
HC/TC61HC/TC58

Alfort/187  Erns

Alfort/187 Erns A107D

Alfort/187 Erns A102T

Mutagenesis: PLA 

HC/TC66

Alfort/187 Erns

A102T/A107D
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Conclusion

• The CSFV mAbs are directed against discontinuous epitopes.

• Two of the eight anti-Erns mAbs are CSFV-specific.

• One antigenic domain was identified for the CSFV Erns (aa 55-110) and 

one for the BVDV Erns (aa 111-167).

• The amino acids Ala102 and Ala107 are important for the binding of the 

CSFV mAbs.

Optionally, the mAbs HC/TC56 and HC/TC66 could be used 

for the development of the DIVA-ELISA. 

• Analysis of the mAb reactivity of the CSFV-specific mAbs with

an extended panel of BVDV and BDV isolates 

• Site-directed mutagenesis to get more information about the

epitopes in the antigenic domain of the CSFV Erns protein
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