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Peste des Petits Ruminants (PPR)
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PPR global situation

\

OIE official
B status (May 2018)

I OIE Members and zones
recognised as free from PPR

I PPR-free status suspended

PPR GCES stages as self-assessed

J > In 2018, first ever
by the countries during Roadmap

meetings in 2015-2018 C‘”e; ";’f’ P ’; WQ’Z |
reported in ourunail
.:1: t3' IZd ui ithout fficial and Bulgaria, the
ountries and zones without an officia .
PPR status and which PPR-GCES stages first EU country
have not been assessed affected by
the disease

Source: OiE, 2018
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Context

* Effective and cheap vaccines and diagnostics are
available

« FAO and OIE developed a Global Strategy for the
Control and Eradication of PPR (GCES PPR) to
__ eradicate PPRV by 2030.

 Factors influencing the virulence of PPRV strains
and the efficacy of vaccines in European goats are
still poorly understood
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Vaccine

Context Nigeria 75/1

Ivory Coast Morocco
1989 2008

 Saanen Goat

* PPRV virulent strains :
* Ivory coast 1989 (IC89) and Morocco 2008 (MAO08)

* Vaccine Nigeria 75/1 has been effective in protecting
goats

* What are the factors underlying this different

virulence?
« PBMC
« Antigen presenting cells |
SEnP 5 Low High
virulence virulence
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I. Infection of Saanen goat PBMC

F
. Flow cytometry
800-
% 600 4 "‘1..
E; a00] 2 295
2 o]
. & il )
.Vuc.cme co 2‘60“ 400 600 800 1000
NigEﬂﬂ 75/1 Forward light scatter (FSC)
RNA Sequencing
Ivory Coast 2000
1989
1000

-1000

Concanavalm A a0 L

100 200 300

Morocco
2008

I _I_
|
@ Mass spectrometry

E N
e @ cirad 7th EVIW
Egalné

Fratermité




» Viabili d cell divisi lysi
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% Viral replication of PPRYV strains
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“* Differentially expressed genes during infection
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“* Differentially expressed genes during infection

Pathways

Hypercytokinemia/hyperchemokinemia
B Cell Signaling Pathway
PRRs Recognition of Bacteria and Viruses 1  Antiviral responses of cells

Activation of IRF by Cytosolic Pattern Recognition Receptors

Role of PKR in Interferon Induction and Antiviral Response

Meuroinflammation Signaling Pathway

Enythropoietin Signaling Pathway ) e Induction of apoptosis
MAPK Signaling | * Pro inflammatory response

Superpathway of Cholesterol Biosynthesis  Antiviral responses of cells

TREM1 Signaling

17 Signaling * Pro inflammatory response

- Upregulated . Downregulated
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“* Differentially expressed genes during infection

Pathways - Biological functions
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“* Proteins accumulated and detected during infection
(Mass spectrometry)

Vaccine Nigeria 75/1 Ivory Coast 1989 Morocco 2008
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*  Only type I interferon-related proteins are detected in all infections
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d Summary

« PPRV infection induces a decline in cell viability and cell divisions arrest in PBMCs
* Viral replication in PBMCs differs among PPRYV strains

« Antiviral IFN I response is induced regardless the virulence of strains
(Proteomics and transcriptomic approaches were able to detect the antiviral response induced)

* Viral replication is blocked during infection with PPRV VN75/1 and IC89 strains
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II. Infection of Monocytes and Monocytes derived cells
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“* Expression of cell markers

CD205 expression
is different between

monocytes and
MoMs-MoDCs.
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“* Viral replication and release by APCs

* DPercentage of
infected cells

 Viral titer in the
supernatant
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d Take home message

* Rapid replication appears to be the main in vitro characteristic of highly virulent
PPRYV strains.

* Multi-level analysis is useful to detect specific regulatory mechanisms.

* Understanding the infection process in the host organism (from entry to
propagation) is essential to find the factors underlying the different virulence of
PPRYV strains.
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d Summary

CD205 expression could serve as a marker to distinguish Monocytes from MoMs and MoDCs
* Vaccine strain infects APCs very weakly and is not released
* Both IC89 (low virulent) and MAOS (highly virulent) strains infect APCs very readily.

* Low virulent IC89 strain is only released by MoDCs while the highly virulent MAQ8 strain is
released by both MoMs and MoDC:s.
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