
Strong impact of the genetic background of both virus and host

in the evolutionary battle of porcine circovirus type 2 with pigs
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PCV2

Virus

Genetic changes (PCV2a, b, d) -> amino acid changes (different Mab recognition)

60 capsomers

20 trimers

12 pentamers

David Lefebvre Dipongkor Saha
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PCV2

Postweaning Multisystemic Wasting Syndrome (PMWS)

~ immunostimulations

(co-infections/vaccination)

Historical background

Big debate on the pathogenesis

How do pigs develop PMWS?

Belgium - no big problems 
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Postweaning Multisystemic Wasting Syndrome (PMWS)

~ immunostimulations

(co-infections/vaccination)

Historical background

Peter Meerts

Increased PCV2 replication

in gnotobiotic pigs by Con A stimulation

~ lymphoblastogenesis
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Pathogenesis - virus/host cell interactions
Lymphoblast (replication)



Binding

• chondroitin

sulphate (34%)

• receptor X
(66%)

PCV2

1121 (11%) Stoon1010 (26%)

~ PCV2b and d

PCV2a

Ruifang Wei

Gerald Misinzo



PCV2

1121 (2%) Stoon1010 (3.5%)

Internalization
Macropinocytosis
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Capsid proteins

Rep en Rep’ proteins

≠ breeds ?
≠ virus strains ?
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pH drop

protease +

Capsid proteins

Rep en Rep’ proteins

12 24 36 48 720
0

2

4

6

Hours post inoculation

P
C

V
2
 t

it
er

s 
(l

o
g

1
0
 T

C
ID

5
0
/m

l) Stoon1010

1121

12 24 36 48 720
0

2

4

6

Hours post inoculation

%
 o

f 
C

ap
+

 c
el

ls
 

*

12 24 36 48 720
0

2

4

6

Hours post inoculation

%
 o

f 
R

ep
+

 c
el

ls
 Stoon1010

1121

Piétrain x 

[Landrace x LW] 



PCV2

pH drop

protease +

Capsid proteins

Rep en Rep’ proteins
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PCV2

pH drop

protease +

Capsid proteins

Rep en Rep’ proteins
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Binding?

PCV2

Capsid proteins

Rep en Rep’ proteins

?
?

Internalization?

Capsid

disassembly
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pH drop

protease +

Capsid proteins

Rep en Rep’ proteins
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Capsid proteins

Rep en Rep’ proteins

Binding

Small breed difference

Strong strain difference
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pH drop

protease +

Capsid proteins

Rep en Rep’ proteins
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Entry
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?

AEBSF= 
serine protease inhibitor

ALL INVOLVED PROTEASES
ARE SERINE PROTEASES



PCV2

pH drop

protease +

Capsid proteins

Rep en Rep’ proteins

Binding

Small breed difference

Strong strain difference

Entry

No breed difference

Clear strain difference

?

Chloroquine = 
blocker of pH drop

PIETRAIN: 
PROTEASES ONLY AT pH=7
LANDRACE: 
PROTEASES AT pH=7 & LOW pH
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pH depency

Serine proteases

Strong breed difference

No strain difference

Capsid proteins

Rep en Rep’ proteins

Binding

Small breed difference

Strong strain difference
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Binding

• chondroitin

sulphate (±30%)
=phosphacan

• receptor X
(70%)

PCV2

Pathogenesis - virus/host cell interactions
Monocyte (uptake/disintegration)
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Pathogenesis - virus/host cell interactions
Monocyte (uptake/disintegration)
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PCV2

Pathogenesis - virus/host cell interactions
Monocyte (uptake/disintegration)

Genome?
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PCV2

Pathogenesis - virus/host cell interactions
Monocyte (uptake/disintegration)

≠ breeds ?
≠ virus strains ?



PCV2 1121

Piétrain x

Topigs 20

Purebred
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PCV2

Quantification of 

% of PCV2+ cells

Quantification of green 

fluorescence area

Piétrain
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PCV2

Pathogenesis - virus/host interactions
Combination lymphoblasts and monocytes

PCV2a (1121 like) - Piétrain 



PCV2

Pathogenesis - virus/host interactions
Combination lymphoblasts and monocytes

PCV2d-2 - Piétrain 



PCV2

Pathogenesis - virus/host interactions
Combination lymphoblasts and monocytes

PCV2d-2 - Landrace 
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PCV2  

replication in

high number of

lymphoblasts mø uptake

& disintegration

High blastogenesis (co-infections+++)
+ PCV2d-2 + Landrace

1w 2w 3w 4w

qPCR ++++ (109-14/g)
Virus titration + (103-5)

qPCR ++ (10<8/g) 
Virus titration -

Replication
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Elimination
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Future?


