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Host cell responses to 

CSFV infection

Changchun Veterinary Research Institute
Chinese Academy of Agricultural Sciences

Changchun, China

Classical Swine Fever

Highlight s of CSF pathogenesis 

ÅCSFV has a particular tropism for endothelial and immune cells, 

causing extensive hemorrhage and severe leukopenia .  

ÅViral infection is associated with numerous changes in host gene 

expression, which determines the fate of the infected cells and 

eventually outcome of viral infection.(Pathogen/host interaction)

ÅCurrently little is known concerning the molecular mechanism of 

how CSFV cause severe depletion of leukocytes through 

modifying host gene expressions.

Topics

ÅTranscriptomic alteration of host cells following 

CSFV infection (PBLs)

ÅProteomic alteration of host cells following 

CSFV infection (PK-15ȁPBMCsȁSerumȁECs)

ÅRoles of differentially expressed proteins in 

CSFV replication
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Apoptosis analysis of PBLs p.i. 
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Gene expression  alteration of PBLs p.i. 

Functional categories of genes modulated by CSFV  infection. 1745genes 

were identified as being significantly altered by CSFV infection. A total of 9

functional categories were assigned and obtained through search tools NCBI 

and Affymetrix Web. The percentages of genes within each functional 

category is represented by the pie chart.
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Proteomic Alteration of Host 

Cells After Infection by CSFV

̂PK-15ȁ PBMCs ȁSerum ȁECs ̃

Altered expression of 149 protein spots in infected pk-15 cells at 24, 48 and 72h 

p.i. were identified in 2D gels, with 42 individual proteins characterized by 

MALDI -TOF-TOF. These proteins were sorted into 5 groups according to 

cellular function: cytoskeletal proteins, metabolic enzymes, nucleic 

acid/processing proteins, heat shock proteins and other function proteins. 
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Proteomic alteration of PK -15 cells
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Differential expression profiles of 3 selected PK-15 cell proteins 
from mock-infected and CSFV-infected cells. Arrows indicate 
specific proteins.
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Proteomic alteration of PK -15 cells
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Annexin 2 is up-regulated, while 
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Proteomic alteration of PK -15 cells

Representative high resolution 2-D PAGE images showing protein spots 
expressed in PBMCs from acontrol pig (A) and a CSFV-infected pig (B) . 
Equal amounts of total protein (250 µg) from infected and uninfected PBMC 
lysates were resolved by 2DE. The protein spots were visualized by silver 
staining. 

Proteomic alteration of PBMCs
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Sixty six protein spots showed altered expression, 44 of them identified as 34 
unique proteins by MALDI-TOF-MS/MS, further sorted into 5 functional groups, 
Including: cytoskeletal, energy metabolism, protein translation and processing, 
antioxidative stress, heat shock and blood clotting.

Proteomic alteration of PBMCs

Validations of the change patterns of cofilin -1 and annexin A1 by 

Western blot analysis. (A) Magnified comparison maps of cofilin and 
Annexin A1 in 2-DE gels. (B) Western blot analysis of cofilin and 
annexin A1in CSFV-infected and control samples.

Proteomic alteration of PBMCs

2D- DIGE image of sera proteins from control and CSFV- infected pigs . Circ led and

numbered spots are different ially expressed protein spots . Cy2 (red) image of proteins

from internal standard samples ; Cy3 (blue) image of proteins from sera with CSFV

infection ; Cy5 (green) image of proteins from contro l sera . The overlay images showing

purple spots and green spots indicate the differentially expressed proteins .

Proteomic alteration of serum
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SSP 

no.a
Protein description GI no.b MM(Da) Ratioc 

MA LDI-TOF

632 similar to RNA binding motif protein 15B gi|126336349 98783 -2.11

636 Serotransferrin gi|136192 78971 1.50

808 MGF 505-3R gi|162849409 11666 1.60

827 vitamin D-binding protein gi|51863317 25375 -2.10

1036 Plasma retinol-binding protein precursor (PRBP) gi|3041715 23394 1.71

1047 hypothetical protein gi|119923581 27853 1.79

1098 similar to thrombin inhibitor isoform 2 gi|119915930 42401 -1.55

L QT

829 Serotransferrin (Transferrin) (Siderophilin) (Beta-1 metal-binding 

globulin)

gi|136192 76967 -2.1 

847 complement component 4A gi|147780441 192391 -1.75

900 immunoglobulin lambda-chain gi|164511 19103 -1.69

1040 Apolipoprotein A-I gi|1892 18859 -1.80

1059 albumin gi|52353352 69692 1.97

1105 Haptoglobin gi|47522826 38481 -2.29

1133 Chain A, Crystal Structure Of Porcine Beta Trypsin With 0.01% 

Polydocanol

gi|10835849 23473 2.65

Proteomic alteration of serum

Å13 of 17 up- or down-regulated proteins in CSFV-infected 

serum were identified.

ÅThese altered proteins are involved in blood coagulation, 

anti-inflammatory response, vascular permeability and 

others. 

ÅSeveral altered proteins (haptoglobin, Apolipoprotein, 

occludin) are involved in hemostatic balance.  

Proteomic alteration of serum

Since more than 90% of the cells were 
infected by 48 h p.i and since results of 
virus titrations were consistent with peak 
viral growth, porcine umbilical vein 
endothelial cells (PUVECs) at 48 h p.i were 
used for proteomic analysis.
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Proteomic alteration of ECs

Up to 1400 protein spots were visualized in each gel. A total of 15 protein spots 
with at least 1.3 -fold quantitative alteration in mock and CSFV-infected protein 
samples were identified at 48 h p.i. Eight differentially expressed protein spots 

were identified by MALDI-TOF-MS/MS. Red:up-regulation; green: down-
regulation
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Proteomic alteration of ECs

The 8 differentially expressed proteins and their function description from GO and pathway analysis

Protein description Spot no. identified protein Ratio

(Infect/Cntrl)

Glycometabolism 1047 PGK1 0.67

192 Glucosidase II 0.53

901 Transketolase 0.57

Cell proliferation 1350 Stathmin-1 1.55

Anti -oxidative stress 
protein

1297 Peroxiredoxin 6 1.42

Inflammatory reaction 
and 

permeability of ECs

785 Moesin 1.71

Cytoskeleton protein 514 Tubulin alpha 0.69

Other 1289 nascent polypeptide-
associated complex 
Ŭsubunit isoform 2

1.35

Proteomic alteration of ECs

Validation of expression levels of moesin and 
PGK1 by Real -time RT -PCR and Western blot

Western blot

Real - time qRT -PCR
2-D DIEG

Proteomic alteration of ECs

http://www.matrixscience.com/cgi/protein_view.pl?file=../data/20080416/FtgmfaSnS.dat&hit=1
http://www.matrixscience.com/cgi/protein_view.pl?file=../data/20080416/Ftgmfaemh.dat&hit=1
http://www.matrixscience.com/cgi/protein_view.pl?file=../data/20080416/FtgmfaetR.dat&hit=1
http://www.matrixscience.com/cgi/protein_view.pl?file=../data/20080416/FtgmfaEaO.dat&hit=1
http://www.matrixscience.com/cgi/protein_view.pl?file=../data/20080416/FtgmfaSwh.dat&hit=2
http://www.matrixscience.com/cgi/protein_view.pl?file=../data/20080416/FtgmffcTR.dat&hit=1
http://www.matrixscience.com/cgi/protein_view.pl?file=../data/20080416/FtgmfaYee.dat&hit=1
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Roles of differentially 

expressed proteins in CSFV 

replication

1. Ca2 + -dependent cytosolic proteins binding to cellular   

membranes. 

2. Involved in membrane trafficking, endosomal formation, 

and aggregation of vesicles.          

3. Mediates viral entry, replication, assembly, budding and 

release. 

4.HIV Gag -binding partner,promoting HIV entry through an  

interaction with phosphatidyl( )serine present in viral 

particles.         

5. A potential respiratory syncytial virus (RSV) receptor and   

its expression is increased after RSV infection.         

Annexin 2 :

Cellular proteins regulate

CSFV replication and proliferation

Alteration of Annexin 2 expression p.i.
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CSFV E2 interaction with Annexin 2 

Dynamics of Annexin 2 expression p.i
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�� -actin

CSFV

Western blot: Annexin 2 PK̇ 15Ҭ

CSFV E2 interaction with Annexin 2 

Annexin 2ҍ CSFV E2 Ҭ῍ ᵝ : ᾣ῍ ץ
⌠Annexin 2 E2 ҍPK-15 Ҭ̆ғ№ ᵝ Ȃ

DAPI anti-CSFVE2 anti-annexin2 merge

Co-localization of Annexin 2 with  CSFV E2 in cytoplasm:

CSFV E2 interaction with Annexin 2 Genome structure of pestivirus

���¶�1�&�5poly-protein

Pestivirus genome (+SS RNA)

���¶���1�&�5

Npro C      Erns E1    E2        p7         NS2           NS3        NS4a   NS4b     NS5a      NS5b

1. IRF3̔
2. IkB̔ inhibitor of NF-ȇB
3. Hax 1̔inhibition of apoptosis

CSFV: 


