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Fusion

Cellular protease(s)

& viral protein target/cleavage site

-> induction of neutralizing antibodies

In general-what is important to make a vaccine? 

Vaccine 

development

Efficacy

Pathogenesis
Binding & internalization

-> cellular receptor(s)

& viral ligand(s)/receptor-binding domain

-> induction of neutralizing antibodies

Immunity

Immune evasion

• reservoir

• escape from antiviral molecules (IFN)

• escape from antibody-mediated 

immunity (neutralizing/cell lysis antibodies)

• escape from cell-mediated immunity

Innate immunity

Antiviral molecules (IFN)

NK cell activity

Adaptive immunity 

humoral

• neutralizing antibodies

• antibody-dependent cell lysis

(via complement/phagocytes)

Adaptive immunity 

cell-mediated

Cytotoxic T-lymphocytes

Good knowledge about
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PRRSV-cell

Binding/internalization complex

Disassembly complex
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Epitopes on GP5 do not induce neutralizing antibodies
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Epitopes on M do not induce neutralizing antibodies
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Cellular protease(s)

& viral protein target/cleavage site

-> induction of neutralizing antibodies

PRRSV-what is important to make a vaccine? 

Vaccine 

development

Efficacy

Pathogenesis
Binding & internalization

-> cellular receptor(s)

& viral ligand(s)/receptor-binding domain

-> GP5/M - no/poor induction 

of neutralizing antibodies

Immunity

Immune evasion

• reservoir

• escape from antiviral molecules (IFN)

• escape from antibody-mediated 

immunity (neutralizing/cell lysis antibodies)

• escape from cell-mediated immunity

Innate immunity

Antiviral molecules (IFN)

NK cell activity

Adaptive immunity 

humoral

• neutralizing antibodies

• antibody-dependent cell lysis

(via complement/phagocytes)

Adaptive immunity 

cell-mediated

Cytotoxic T-lymphocytes

Good knowledge about
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Sialic acids
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GP2
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VARIABLE

Epitopes on GP3 do induce neutralizing antibodies

but region allows changes



GP4
MAAATLFFLAGAQHIMVSEAFACKPCFSTHLSDIETNTTAAAGFMVLQDINCFRPHGVSAAQEKISFGKSSQCREAVGTPQYITITANVTDESYLYNADL 

ectodomain…

N …

GPI anchor…ectodomain

C…LMLSACLFYASEMSEKGFKVIFGNVSGVVSACVNFTDYVAHVTQHTQQHHLVIDHIRLLHFLTPSAMRWATTIACLFAILLAI 

100% 30%

Epitopes on GP3 do induce neutralizing antibodies
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PRRSV-what is important to make a vaccine? 

Vaccine 

development

Efficacy

Pathogenesis
Binding & internalization

-> cellular receptor(s)

& viral ligand(s)/receptor-binding domain

-> no/poor induction 

of neutralizing antibodies

Immunity

Immune evasion

• reservoir

• escape from antiviral molecules (IFN)

• escape from antibody-mediated 

immunity (neutralizing/cell lysis antibodies)

• escape from cell-mediated immunity

Innate immunity

Antiviral molecules (IFN)

NK cell activity

Adaptive immunity 

humoral

• neutralizing antibodies

• antibody-dependent cell lysis

(via complement/phagocytes)

Adaptive immunity 

cell-mediated

Cytotoxic T-lymphocytes

Good knowledge about

Fusion

Cellular protease(s)

& viral protein target/cleavage site

-> induction of neutralizing 

GP2/3/4 antibodies

-> fixing the prefusion form
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immunity (neutralizing/cell lysis antibodies)

• escape from cell-mediated immunity
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PRRSV Pseudorabies virus
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Immune evasion

• reservoir (B-lymphocytes)

• antibodies cannot block binding

(sugar ligands)

• escape from cell-mediated (Tc) immunity

• escape from NK-mediated cell lysis

Fusion

Cellular protease(s)

& viral protein target/cleavage site

-> induction of neutralizing 

GP2/3/4 antibodies

-> fixing the prefusion form

PRRSV-what is important to make a vaccine? 

Vaccine 

development

Efficacy

Pathogenesis
Binding & internalization

-> cellular receptor(s)

& viral ligand(s)/receptor-binding domain

-> no/poor induction 

of neutralizing antibodies

Immunity

Innate immunity

Antiviral molecules (IFN)

NK cell activity

Adaptive immunity 

humoral

• neutralizing antibodies

• antibody-dependent cell lysis

(via complement/phagocytes)

Adaptive immunity 

cell-mediated

Cytotoxic T-lymphocytes

Good knowledge about
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Adaptive immunity 

cell-mediated

• no cytotoxic T-lymphocyte activity

• other cytotoxic cells (CD4+; CD3-CD8+)?

Adaptive immunity 

humoral

• neutralizing antibodies (GP2, 3, 4)

• no antibody-dependent cell lysis

(complement/phagocytes) due to 

absence of envelope glyoproteins

in outer cell membrane

Immune evasion

• reservoir (B-lymphocytes)

• antibodies cannot block binding

(sugar ligands)

• escape from cell-mediated (Tc) immunity

• escape from NK-mediated cell lysis

Fusion

Cellular protease(s)

& viral protein target/cleavage site

-> induction of neutralizing 

GP2/3/4 antibodies

-> fixing the prefusion form

PRRSV-what is important to make a vaccine? 

Vaccine 

development

Efficacy

Pathogenesis
Binding & internalization

-> cellular receptor(s)

& viral ligand(s)/receptor-binding domain

-> no/poor induction 

of neutralizing antibodies

Good knowledge about

Immunity
Innate immunity

• no/low [IFN]

• no/low susceptibility for NK cells



PRRSV

Future vaccine 

development

Efficacy

Pathogenesis

Binding & internalization

• Sialic binding proteins (Siglec-1, -10, DC-Sign)

& GP5/M sialic acid

Fusion

• CD163/cellular protease(s)

& GP2, 3, 4

Immune evasion

• reservoir (B-lymphocytes)

• antibodies cannot block binding

(sugar ligands)

• escape from cell-mediated (Tc) immunity

• escape from NK-mediated cell lysis

Innate immunity

• no/low [IFN]

• no susceptibility for NK cells

Immunity

Adaptive immunity 

humoral

• neutralizing antibodies (GP2, 3, 4)

• no antibody-dependent cell lysis

(complement/phagocytes)

due to no membrane expression of 

envelope glyoproteins

Adaptive immunity 

cell-mediated

• no cytotoxic T-lymphocyte activity

• other cytotoxic cells (CD4+; CD3-CD8+)?



PRRSV
Vaccines

What works, what does not work?

Merijn Vanhee Ivan Trus
Caroline 

Bonckaert

Marc 

Geldhof

Inactivated
• only autogenous; effective by mainly -GP3/4neutralizing antibodies

 (beware of escape)

Attenuated
• works very well, even against highly virulent/pathogenic strains;

 effective by neutralizing antibodies + unidentified cytotoxic T-lymphocytes

• interference at 3 weeks by maternal immunity is possible

 we should examine this and consider a booster vaccination at 6-7 weeks 



Thanks

for 

your attention

Michael Creese
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