Vaccines against PRRS
What works, what does not work...
What can we expect from PRRS vaccines
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In general-what is important to make a vaccine?
Good knowledge about

Pathogenesis Immunity
Binding & internalization
ves  -> cellular receptor(s) Innate immunity
& viral ligand(s)/receptor-binding domain Antiviral molecules (IFN) ves

-> induction of neutralizing antibodies

NK cell activity

Adaptive immunity c

humoral YES

* neutralizing antibodies
 antibody-dependent cell lysis
(via complement/phagocytes)

» escape from antiviral molecules (IFN) Adaptive immunity c
« escape from antibody-mediated cell-mediated s

immunity (neutralizing/cell lysis antibodies) Cytotoxic T-lymphocytes
 escape from cell-mediated immunity

Vaccine
development

Fusion
ves Cellular protease(s)

& viral protein target/cleavage site
-> induction of neutralizing antibodies

0 Immune evasion

NO * reservoir

Efficacy
—




PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization
-> cellular receptor(s)
& viral ligand(s)/receptor-binding domain
-> induction of neutralizing antibodies

Vaccine
development

Efficacy
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Heparan sulphate proteoglycans
(glypicans, syndecans)

PRRSV-cell
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Heparan sulphate proteoglycans
(glypicans, syndecans)

PRRSV-cell
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Heparan sulphate proteoglycans
(glypicans, syndecans)

PRRSV-cell

.~ Sialoadhesir
D) Siglec-1=
CD169
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N— MRCSHKLGRFLTPHSCFWWLFLLCTGLSWSFADGNGDSSTYQYIYNLTICELNGTDWLSSHFGWAVETFVLYPVATHILSLGFLTTSHFFDALGLGAVSTA |..-
) 18%

signal peptide ectodomain triple-spanning
transmembrane helix...

**|GFVIGGRY\VLCSVYGACAFAAFVCFVIRAAKNCMACRYARTRFINFIVDDRGRVHRWK SHIVVEKLGKAEVDGNLVTIKHYVLEGVKAQPLTRTSA EQWEA —C
6% 29% 12%

...triple-spanning endodomain
transmembrane helix

Epitopes on GP5 do not induce neutralizing antibodies




GP5
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N—EAGGLDDFCNDPIAAQK VLAFSITYTPIMIYALKVSRGRLLGLLHILIFLNCSFTFGYMTYVHFQSTNRVALTLGAVVALLWGVYSFTESWKFITSRCRL |- --
12%

ectodomain triple-spanning endodomain...
transmembrane helix

.. CCLGRRYILAPAHHVESAAGLHSIBASGNRAYAVRKPGL'ITSVNGTLVPGLRSLVLGGKRAVKRGVVNLVKYGR —C
12% 6%
...endodomain

Epitopes on M do not induce neutralizing antibodies



PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization

-> cellular receptor(s)
& viral ligand(s)/receptor-binding domain
-> GP5/M - no/poor induction

of neutralizing antibodies

Vaccine
development

Efficacy




PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization
-> cell tor(s)
& viral ligand( inding domain
->n tion
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Vaccine
development




PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization
-> cell tor(s)
& viral ligand( inding domain
->n tion
of neutr ibodies

Vaccine
Fusion development
Cellular protease(s)

& viral protein target/cleavage site
-> induction of neutralizing antibodies

Efficacy




Heparan sulphate proteoglycans
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MQWGHCGVKSAS(tSWTPSLSSLLVWLILPFSLEYCLG SPSEDGYWSFESEWFAPRFSVRALPFTLPNYRRSYEGLLPNCPDVPQFAVKHPLGMFWHMRV| -

6% 1 6% 6%

signal peptide ectodomain...

SR

«|SHLIDEMVSRRIYQTMEHSGOAAWKQVVGEEATLTKLSGLDIVTHFQHLAAVEADSCRFLSSRLYVMLKNLAVGNVSLQYNTTLDRVELIFPTPGTRPKLTD |- - -

12%

...ectodomain

. d FRQWLISVHASIFSSVASSVTLFIVLW}IPALRYVFGFHWPTATHHSS} —C

| 6%
transmembrane helix endodomain

Epitopes on GP2 do induce neutralizing antibodies



N—EAAHQCARFHFFLCGFICYLVHSALAENSSSTLCFWFPLAHGNTSFELTII\rlY CMPCSTSQAARQRLEPGR MWCKIGHDRCEEIRDHDELLMI$IPSGYDN|L|
76% 70% 12% 12%

signal peptide ? ectodomain...

transmembrane helix ?
- e

Ve
. KLEGYYAWLAFLSFSYAAQFHPELFGIGNVSRVFVDKRHlQFICAEHDGHNSTI'VSTGHNISALYAAYYHHQIDGGNWFHLEWLRPLFSSWLVLNISWFL}&RS ces
29% 6% A 6%

...ectodomain transmembrane helix

27
..|PVSPVSRRIYQILRPTRPRLPVSWSFRTSIVSDLTGSQQRKRKFPSESRPNVVKPSVLPSTSR —C

6%

endodomain

Epitopes on GP3 do induce neutralizing antibodies
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LVGP3 'INYT[ICMPCS TSQAARQRLEPGRNMWCK'
07VO63GP3 . .. .|. .K . ClE e, . . . Vo &
08V204GP3 ... .|. .E . S . . - .- .. .

VARIABLE

N—EAAHQCARFHFFLCGFICYLVHSALAENSSSTLCFWFPLAHGNTSFELTII\rIY CMPCSTSQAARQRLEPGR MWCKIGHDRCEEIRDHDELLMIﬂISIPSGYDNlL|
76% 70% 12% 12%

signal peptide ? ectodomain...

transmembrane helix ?
- e

Ve

. KLEGYYAWLAFLSFSYAAQFHPELFGIGNVSRVFVDKRHlQFICAEHDGHNSTI’VSTGHNISALYAAYYHHQIDGGNWFHLEWLRPLFSSWLVLNISWFL}RS ces
29% 6% A 6%

...ectodomain transmembrane helix

27
..|PVSPVSRRIYQILRPTRPRLPVSWSFRTSIVSDLTGSQQRKRKFPSESRPNVVKPSVLPSTSR —C

6%

endodomain

Epitopes on GP3 do induce neutralizing antibodies
but region allows changes
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N— MAAATLFFLAGAQHIMVSEAFACKPCFSTHLSDIETNTTAAAGFMVLQDINCFRPHGVSAAQEKISFGKSSQCREﬂ\/GTPQYITiTANVTDESYLYI*IADL .
100% 30%

ectodomain...

.- LMLSACLFYASEMSEKGFKVIFGNVSGVVSACVNFTDYVAHVTQHTQQHHLVIDHIRLLFELTPSAMRWATTIACLFAIL—C

...ectodomain éPl anchor

Epitopes on GP3 do induce neutralizing antibodies



Peptide-purified antibodies Induction of peptide-specific
antibodies during infection
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Epitopes on GP3 do induce neutralizing antibodies
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Epitopes on GP3 do induce neutralizing antibodies
but region allows changes
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Epitopes on GP3 do induce neutralizing antibodies
but region allows changes (immune escape)
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Epitopes on GP3 do induce neutralizing antibodies
but region allows changes (immune escape)
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PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization
-> cell tor(s)

& viral ligand( inding domain
->n tion
of neutr _ ibodies Vaccine
Fusion

development

Cellular protease(s)

& viral protein target/cleavage site

-> induction of neutralizing
aGP2/3/4 antibodies

-> fixing the prefusion form

Efficacy




PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization
-> cell tor(s)
& viral ligand( inding domain
->n tion
of neutr ibodies
Fusion

Vaccine
development

Efficacy

-> fixing th
Immune evasion
* reservoir
 escape from antiviral molecules (IFN)
 escape from antibody-mediated
immunity (neutralizing/cell lysis antibodies)
 escape from cell-mediated immunity




PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization
-> cell tor(s)
& viral ligand( inding domain
->n tion
of neutr ibodies

Vaccine
development

Fusion

Efficacy

Immune evasion
* reservoir
 escape from antiviral molecules (IFN)
 escape from antibody-mediated
immunity (neutralizing/cell lysis antibodies)
 escape from cell-mediated immunity
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PRRSV-what is important to make a vaccine?

Good knowledge about
Pathogenesis

Binding & internalization
-> cell tor(s)
& viral ligand( inding domain
->n tion
of neutr ibodies

Vaccine
development

Fusion

Efficacy

Immune evasion
* reservoir (B-lymphocytes)
« antibodies cannot block binding
(sugar ligands)
 escape from cell-mediated (Tc) immunity
 escape from NK-mediated cell lysis




PRRSV-what is important to make a vaccine?

Good knowledge about

Pathogenesis Immunity
Binding & internalization
>l tor(s) | Innate immunity
& viral ligand( inding domain Antiviral molecules (IFN)

tion
ibodies

_> n
of neutr

NK cell activity
Vaccine
development

Fusion

Adaptive immunity
humoral

* neutralizing antibodies

 antibody-dependent cell lysis

(via complement/phagocytes)

Efficacy

Immune evasion
* reservqj phocytes)
* antibodi lock binding Adaptive immunity
S) cell-mediated
ed (Tc) immunity Cytotoxic T-lymphocytes
ediated cell lysis

» escape from
» escape from



PRRSV-what is important to make a vaccine?

Good knowledge about

Pathogenesis Immunity
Binding & internalization Innate immunity
-> cell tor(s) * no/low [IFN]
& viral ligand( inding domain * no/low susceptibility for NK cells

tion
ibodies

_> n
of neutr

Adaptive immunity
humoral
* neutralizing antibodies (aGP2, 3, 4)
* no antibody-dependent cell lysis
(complement/phagocytes) due to
absence of envelope glyoproteins
in outer cell membrane

Vaccine
development

Fusion

Efficacy

Immune evasion
* reservqj phocytes)
 antibodi lock binding cell-mediated
S) * no cytotoxic T-lymphocyte activity
ed (Tc) immunity - other cytotoxic cells (CD4+; CD3-CD8+)?
ediated cell lysis

Adaptive immunity

» escape from
» escape from



PRRSV

Pathogenesis Immunity

Innate immunity
* no/low [IFN]
* no susceptibility for NK cells

Binding & internalization
» Sialic binding proteins (Siglec-1, -10, DC-Sign)
& GP5/M sialic acid

Future vaccine

Fusion development Adaptive immunity

humoral
* no antibody-dependent cell lysis
(complement/phagocytes)
due to no membrane expression of
envelope glyoproteins

Immune evasion
* reservoir (B-lymphocytes)
« antibodies cannot block binding
(sugar ligands)
 escape from cell-mediated (Tc) immunity
 escape from NK-mediated cell lysis

Adaptive immunity
cell-mediated
* no cytotoxic T-lymphocyte activity




PRRSV

Vaccines

What works, what does not work?

o~

Inactivated . gJ"
* only autogenous; afé'ctlve by malnly a-GP3/4neutralizing antibodies

(beware of escam l

Attenuated
» works very well, eéven against highly virulent/pathoge€ strains;
effective by neutralizing antibodies + unidentifieg Vlotoxical

- interference at 3 weeks by maternal immunity is possIbI€ /

we should examine this and consider agdooster vaccige
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