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FAO / IAEA CENTRAL LABORA TORY:
ANIMAL PRODUCTION AND HEALTHANIMAL PRODUCTION AND HEALTH 

LABORATORY (APHL)

APHL: an OIE Collaborating Centre
APHL: an OIE Collaborating Centre

OIE  COLLABORATING CENTRE

Mandate
Collaborating Centres of the OIE shall have as 

their mandate:
-to operate as a centre of research, expertise, 
standardisation and dissemination of techniques within 
their sphere of competence; 
-to propose or develop any procedure that will facilitate 
harmonisation of international regulations applicable to 
th ill d t l f i l dithe surveillance and control of animal diseases,
- to place expert consultants at the disposal of the OIE.

APHL: an OIE Collaborating Centre
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OIE  COLLABORATING CENTRE

Mandate
In addition they may, within their y y,

sphere of competence :
- provide scientific and technical training to personnel 
from OIE Member Countries and Territories;
- organise scientific meetings on behalf of the OIE;
- coordinate scientific and technical studies in 

ll b ti ith th l b t i i ticollaboration with other laboratories or organisations;
- publish and disseminate any information in their sphere 
of competence that may be useful to OIE Member 
Countries and Territories.

APHL: an OIE Collaborating Centre

OIE  COLLABORATING CENTRE

Mandate
Collaborating Centres of the OIE shall have as 

their mandate:
-to operate as a centre of research, expertise, 
standardisation and dissemination of techniques within 
their sphere of competence; 

APHL: an OIE Collaborating Centre
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Statement made by the Director 
General of FAO, Mr Jacques Diouf, at a 

Conference In Early 2010

-The world population is expected to reach 9.1 
billion in 2050
- We now have more than 1 billion people in the 
world who are suffering from hunger, 105 million 
people more than in 2008people more than in 2008

APHL: an OIE Collaborating Centre

This is a Strong argument for the 
Relevance of our Objective:

CONTRIBUTE to ensuring FOOD SECURITY
in a Sustainable Manner in Member States 
through Capacity Building and Development 
of Tools to Improve:
-Breeding and feeding Strategies
- Control of Important Infectious Animal 

APHL: an OIE Collaborating Centre

p
Diseases  



4

Which MS are 
targeted?

J. D. Statement: “Food production will have to 
i b 70% ld id d t d bl i thincrease by 70% worldwide and to double in the 
Developing Countries if we are to meet food 
requirements”.
So our targeted MS are those which are 
struggling to ensure Food Security: Latin 
America Asia and Africa

APHL: an OIE Collaborating Centre

America, Asia and Africa

An Example: AFRICA
FAO ADG-AG at the ALIVE Meeting in Ethiopia (April 2010):

“Since 2009 in sub-Saharan Africa, over 269 million people 
are malnourished and 30 percent of the population suffersare malnourished and 30 percent of the population suffers 
from hunger.

-Since the 1970s, agricultural imports have continued to 
outpace exports. Africa is becoming a larger net importer of 
food commodities. 

APHL: an OIE Collaborating Centre

- Each year it spends 33 billion US dollars on agricultural 
imports, mostly foodstuffs, while its exports have stood still 
at 14 to 15 billion US dollars”
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The Right to Food is the Right to feed 
Oneself in dignity

It is the right to have continuousIt is the right to have continuous 
access to the resources that enable 
you to Produce Enough Food to not 
only Prevent Hunger, but also to 
Ensure Health and Well-being.

APHL: an OIE Collaborating Centre

g

Our Activities are based on
THREE PILLARS:

- Providing Support to TCP and CRP- Providing Support to TCP and CRP
- Conducting R&D To Prepare FUTURE 
demand and FUTURE use of the OUTPUTs
- BUILDING CAPACITY in MS with the vision 
of making sustainable the transfer of 
t h l i

So the new vision is not to provide diagnostic kit 
nor diagnostic service but to develop and 
transfer technologies for MS use

technologies
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APHL is the FAO/IAEA Central Laboratory for 
ELISA and Molecular Techniques in Animal 

Disease Diagnosis

Application of Nuclear and nuclear Application of Nuclear and nuclear pppp
related techniques in related techniques in APPLIED APPLIED 

RESEARCHRESEARCH to Develop Tools for the to Develop Tools for the 
Control of TControl of Transboundary Animal ransboundary Animal 

Diseases (TADs)Diseases (TADs)

Application of Nuclear and nuclearApplication of Nuclear and nuclearApplication of Nuclear and nuclear Application of Nuclear and nuclear 
related techniques in related techniques in APPLIED APPLIED 

RESEARCHRESEARCH For The Preservation of For The Preservation of 
Animal Genetic ResourcesAnimal Genetic Resources

APHL is the FAO/IAEA Central Laboratory for 
ELISA and Molecular Techniques in Animal 

Disease Diagnosis

Ensure Transfer of Technologies toEnsure Transfer of Technologies toEnsure Transfer of Technologies to Ensure Transfer of Technologies to 
FAOFAO--IAEA MS after Adaptation, IAEA MS after Adaptation, 
Evaluation and StandardizationEvaluation and Standardization

Contribute to Capacity Building in MS Contribute to Capacity Building in MS 
Veterinary LaboratoriesVeterinary Laboratories

Provision of Services upon Request: Provision of Services upon Request: 
Advice on technologies to be UsedAdvice on technologies to be UsedAdvice on technologies to be Used, Advice on technologies to be Used, 
Reference sera for diagnostic tests Reference sera for diagnostic tests 

and Reference DNA Bank for Genetic and Reference DNA Bank for Genetic 
studies studies 
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CRP-D3.10.25 - Gene-based technologies in 
livestock breeding: Characterization of small 

ruminant genetic resources in Asia (2004–2009)

Resource population with crosses (Red Masaai - resistant and Dorper –
susceptible, to gastrointestinal parasites)p , g p )

↓
26 sheep chromosomes mapped with 150 DNA microsatellite markers

↓
Quantitative Trait Loci (QTL) identification

↓
Marker Assisted Selection (MAS) programmes implementation in order 
to achieve the introgression of this characteristic in indigenous breeds

↓
APHL: Genotyping of 4 sheep chromosomes (from 26) and data 

analysis

CRP-D3.10.25 - Gene-based technologies in 
livestock breeding: Characterization of small 

ruminant genetic resources in Asia (2004–2009)

Development of a test to detect genetic markers associated 
with nematode resistance in small ruminant 

D RM      D RM     D   RM    D   RM
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Diagnostic and Molecular Epidemiology of 
Peste des Petits Ruminants (PPR) Disease
Diagnostic and Molecular Epidemiology of 
Peste des Petits Ruminants (PPR) Disease

19421942--1972197219421942--19721972 1973-19821973-1982

1988-20081988-20081983-19871983-1987

Diagnostic and Molecular Epidemiology of 
Peste des Petits Ruminants (PPR) Disease
Diagnostic and Molecular Epidemiology of 
Peste des Petits Ruminants (PPR) Disease
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CRP-D3.20.21: Development of PPR 
Diagnostic test

Detection of PPRV by TaqMan MGB real time PCR 

The amplification plots were realized on 10-fold serial 
dilutions (107 to 101 copies) assayed in triplicate 
using a plasmid containing the PPRV N gene.

Development of PPR Diagnosis Test: Production 
of CV1 Cell line expressing Ruminant SLAM

A B

CHS cells (CV1 cells expressing the PPRV receptor: SLAM protein): 
-Photo A: Syncytia indicated by the arrows in the cell layer infected with PPR 
suspected pathological sample. This virus cytopathic effect (cpe) appears 
2 days after infection instead of 2-3 weeks for normal cells   
-Photo B: Control cell, no syncytium detected.  
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Future Need: Use of DIVA techniques in 
disease management

What is the What is the 
disease status disease status 
of this cow?of this cow?

Take bloodTake blood Run a serological DIVA TestRun a serological DIVA Test

of this cow?of this cow?

Or VaccinatedOr Vaccinated
Analyze the result

InfectedInfected

NaiveNaive

Development of PPR and Rinderpest Marker 
Vaccines

Development of PPR and Rinderpest Marker 
Vaccines

Using C-terminus aa Seq. 421-525 (N▲1/420) of N PPRV for iELISA 

Serum PPRV: C++ 1/200 PPRV Serum Neg: 1/200
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CRP-D3.20.21-DIVA: Test to differentiate FMD 
infected from vaccinated animals

iELISA: 3ABC/NSP purified on Ni-NTA columns 

B/B0 inserted in the graph
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The Genus Capripoxvirus (CaPV): sheep poxvirus (SPPV), 
goat poxvirus (GTPV) and lumpy skin disease virus (LSDV)

Pox-like lesions appear on 
the skin, and various organs

Sheep poxvirus Goat poxvirus

Sheep and 
goat poxvirus 

??

N l t b d th h t f i i

Lumpy skin 
disease virus

Nomenclature based on the host of origin 
Some reports indicate the involvement of 
both sheep and goats in  some outbreaks

Infections cannot be distinguished clinically or 
serologically 
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Molecular Epidemiology and 
Genotyping tools for Capripoxviruses

Creating friendly usable tools 
for strains differentiation

From sequencing

To Classical 
PCR

Future Need: Molecular Epidemiology for 
Disease Management

-Increase of Human Movement

-Intensification of Animal and Animal Products Trade

-Climate Change with the consequence of Pathogen Vector 
Distribution

All Are Factors Contributing to Contagious Disease 
Extension for Effective Disease Management
Need Tools for Tracing the Movement of Pathogen:
Molecular Epidemiology
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LSDV OP 126402
LSDV Cow t6
LSDV\Niger\ibetecene

LSDV Atbara
LSDV\Niger\Tougounous
LSDV M143/08
LSDV 2006D.19353
LSDV\Neethling\Warmbaths\LW\(AF409137)
LSDV Ismalia
LSDV Banfora LSDV lineage

GTPV, SPPV and LSDV cluster separately

SPPV KS1 in LSDV 
LSDV lineage

Phylogenetic analysis of the CaPVs G-protein-
coupled chemokine receptor (GPCR) gene

LSDV Banfora
SPPV KS\1 29\(S78201\
LSDV\Neethling\NI-2490\(AF325528)
LSDV Springbok
LSDV Brahman
LSDV\vaccine 29
LSDV Obied

LSDV Haden
LSDV\Neethling\(AF336128S1)

LSDV Neethling\vaccine\LW\1959(AF409138)

LSDV lineage

GTPV Desse\I 29
GTPV Benogo\3A 29
VC6 29
GoatVC8
GTPV Yemen
GTPV Gorgan

GTPV G20-LKV\(AY077836)
GTPV Pellor(AY077835)
GTPV Denizli
SPPV Oman
GTPV Oman
GTPV Bangladesh
GTPV India

GTPV lineage

SPPV Sangalcam/88 29
SPPV Corum
SPPV Denizli
GTPV Sudan
SPPV Sivas
SPPV Darica

100

73

99

97

97

78
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97

82

96

SPPV Oman was located 
in GTPV

group
LSDV lineage

GTPV lineage

GTPV SaudiaArabia
SPPV\NISKHI\(AY077834)
SPPV Van2
SPPV\A\(AY077833)
SPPV 18P1 29
SPPV 3P3 29
SPPV Nigeria
SPPV vaccine Nigeria

Goat\vaccine 29
SPPV 4P2 29
SPPV 13P2 29
SPPV\TU\10700-99\(AY077832)
SPPV Djelfa

SPPV Maroc Vaccine Roumanian strain
SPPV Illizi

SPPV 23P2 29
SPPV 9P2 29
SPPV Niger/88 29
SPPV HSL

SPPV 17P2 29

SPPV lineage

Deer\W-848-83\(AY689436)
SwinePoxvirus-Neb-005

79

78

0.005

GTPV Sudan, Saudi 
Arabia GTPV Vaccine 
Nigeria were located in 
the SPPV

SPPV lineage

Le Goff et al., 2009, Journal of General Virology

Realtime PCR Capripox

Creating friendly usable toolsCreating friendly usable tools 
for strains differentiationFrom sequencing

To qPCR
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OIE  COLLABORATING CENTRE

Mandate
In addition they may, within their y y,

sphere of competence :

- coordinate scientific and technical studies in 
collaboration with other laboratories or organisations;

APHL: an OIE Collaborating Centre

Research with Research with 
extraextra--budgetary fundsbudgetary funds

Research with Research with 
extraextra--budgetary fundsbudgetary funds

1) Development of PPR and Rinderpest MARKER VACCINES 
with COMPANION TESTS (MARKVAC): EC-FUNFED PROJECT

• CIRAD-EMVT (France) : 
• IAH (UK)
• RVC (UK)
• IBET (Portugal) 

with COMPANION TESTS (MARKVAC): EC FUNFED PROJECT 
(2005-2009)

( g )
• LCV (Mali)
• NVI (Ethiopia) 
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OIE  COLLABORATING CENTRE

Mandate
In addition they may, within their y y,

sphere of competence :
- provide scientific and technical training to personnel 
from OIE Member Countries and Territories;

APHL: an OIE Collaborating Centre

Capacity building through TC-funded and 
Extra-bugetary projects

Fellows Training at 
IAEA laboratory 

Group Training courses carried out 
in IAEA laboratory 
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Capacity building through Long term 
training for a degree: PhD

Charles BODJO: 
PhD granted in 

2007

Abdalla TRAORE 
PhD planned for 

2010

Caroline ADOMBI 
PhD planed for 

2010

8 potential virulence genes in SPPV

8 genes in SPPV are likely to affect the virulence because there are highly 
disrupted in only vaccine strains and well conserved in virulent field strain.

The full genome sequencing of the Marocco vaccine strain The full genome sequencing of the Marocco vaccine strain 
has revealed the existence of 7 other potential genes for has revealed the existence of 7 other potential genes for 
attenuation.attenuation.

Ankyrin repeat gene (SPPV-A 138) highly disrupted only in the vaccine strain 
SPPV NISKHI. 7 genes are highly disrupted the Morocco vaccine strain but are 
well conserved in all the others viruses including the NISKHI vaccine strain:.
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OIE  COLLABORATING CENTRE

Mandate
In addition they may, within their y y,

sphere of competence :

- Organise scientific meetings on behalf of the OIE;

OIE Procedure for the Validation and Certification of 
Di ti A 2002 2003 d 2010Diagnostic Assays: 2002, 2003 and 2010 

APHL: an OIE Collaborating Centre

OIE  COLLABORATING CENTRE

Mandate
Collaborating Centres of the OIE shall have as 

their mandate:
-to propose or develop any procedure that will facilitate 
harmonisation of international regulations applicable to 
the surveillance and control of animal diseases,

APHL: an OIE Collaborating Centre
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OIE  COLLABORATING CENTRE

Mandate
Collaborating Centres of the OIE shall have as 

their mandate:
- Validation Transfer of RP ELISA for RP seromonitoring 
and Serosurveillance of RP
-Validation of CBPP ELISA test which, now the OIE 
Recommended animal Trade

APHL: an OIE Collaborating Centre

OIE  COLLABORATING CENTRE

Mandate
Collaborating Centres of the OIE shall have as 

their mandate:

- to place expert consultants at the disposal of the OIE.

Head  of APHL invited to each meeting of 
the IAEA BSLthe IAEA BSL
Head of APHL invited to different Ad hoc 
Groups 

APHL: an OIE Collaborating Centre
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OIE  COLLABORATING CENTRE

Mandate
In addition they may, within their y y,

sphere of competence :
-publish and disseminate any information in their sphere 
of competence that may be useful to OIE Member 
Countries and Territories.

APHL: an OIE Collaborating Centre

Search for suitable target for 
genotyping
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Search for suitable target for 
genotyping

Dual hybridization probes real time PCR 
(FRET) for CaPVs genotyping

 
                                        570       580       590       600       610       620       630    
                                ....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
GTPV Bangladesh                 ATACCTAGCTGTAGTTCACCCAGTAAAATCAATTTCAATAAGGACAAAACGATATGGAATTGTACTTAGT  
GTPV D i li

Primers were designed to amplify a 200 bp fragment on the CaPV GPCR 
gene and probes were designed to bind within this PCR product

GTPV Denizli                   ......................................................................
GTPV Gorgan                     ......................................................................  
GTPV India                      ......................................................................  
GTPV Oman                       ......................................................................  
GTPV Yemen                      ......................................................................  
GTPV G20-LKV (AY077836)         ......................................................................  
GTPV Pellor (AY077835)          ......................................................................  
GTPV Desse\I                    ......................................................................  
GTPV Benogo                     ......................................................................  
GTPV VC6                        ......................................................................  
GTPV VC8                        ......................................................................  
SPPV Oman                       ......................................................................  
LSDV OP 126402                  .................................GC.G.................................  
LSDV Neethling (AF336128S1)     .................................GC.G.................................  
LSDV Neethling NI-2490 (AF3255  .................................GC.G.................................  
LSDV Neethling vaccine LW 1959  .................................GC.G.................................  
LSDV Neethling Warmbaths LW (A  .................................GC.G.................................  
LSDV Banfora                    .................................GC.G.................................  
LSDV Niger ibetecene            .................................GC.G.................................  
LSDV Niger Tougounous           .................................GC.G.................................  
LSDV Vaccine Nigeria            .................................GC.G.................................  
LSDV Obied                      .................................GC.G.................................  
LSDV Atbara                     .................................GC.G.................................  
LSDV Cow t6                     .................................GC.G.................................  
LSDV Springbok DW               .................................GC.G.................................  
LSDV M143/08                    .................................GC.G.................................  
LSDV Brahman                    .................................GC.G.................................  
LSDV 2006 D.19353               .................................GC.G.................................  
LSDV Haden                      .................................GC.G.................................  
LSDV Ismalia                    .................................GC.G.................................  
SPPV KS\1_29                    .................................GC.G.................................  
GTPV Saudia Arabia              ..........A.....T................AA.G.............A...C...............  
GTPV vaccine Nigeria            ...T......A.....T................AA.G.............A...C...............  
GTPV S d A T AA G A C

FRET acceptor:  matches 100% 
with GTPV, 3 mismatches with 
LSDV and 5 with SPPV

GTPV Sudan                     ..........A.....T................AA.G.............A...C...............
SPPV Corum                      ..........A.....T................AA.G.............A...C...............  
SPPV Darica                     ..........A.....T................AA.G.............A...C...............  
SPPV Denizli                    ..........A.....T................AA.G.............A...C...............  
SPPV Djelfa                     ..........A.....T................AA.G.............A...C...............  
SPPV Illizi                     ..........A.....T................AA.G.............A...C...............  
SPPV Nigeria                    ...T......A.....T................AA.G.............A...C...............  
SPPV Sivas                      ..........A.....T................AA.G.............A...C...............  
SPPV Van2                       ..........A.....T................AA.G.............A...C...............  
SPPV HSL                        ..........A.....T................AA.G.............A...C...............  
SPPV TU (AY077832)              ..........A.....T................AA.G.............A...C...............  
SPPV A (AY077833)               ..........A.....T................AA.G.............A...C...............  
SPPV NISKHI (AY077834)          ..........A.....T................AA.G.............A...C...............  
SPPV 13P2                       ..........A.....T................AA.G.............A...C...............  
SPPV 17P2                       ..........A.....T................AA.G.............A...C...............  
SPPV 18P1                       ..........A.....T................AA.G.............A...C...............  
SPPV 23P2                       ..........A.....T................AA.G.............A...C...............  
SPPV 3P3                        ..........A.....T................AA.G.............A...C...............  
SPPV 4P2                        ..........A.....T................AA.G.............A...C...............  
SPPV 9P2                        ..........A.....T................AA.G.............A...C...............  
SPPV Vaccine Maroc Roumanian s  ..........A.....T................AA.G.............A...C...............  
SPPV Niger/88                   ..........A.....T................AA.G.............A...C...............  
SPPV Sangalcam/88               ..........A.....T................AA.G.............A...C...............  
SPPV Vaccine Nigeria            ...T......A.....T................AA.G.............A...C...............  
 

Lamien et al., 2010, Journal of 
Virological Methods
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Example of Request                        
from MS

-Country I: « Despite of Vaccination of Sheep of our local 
Produced vaccination, We have Sheeppox Outbreak in some 
Vaccinated Flocks »

-Country II: « We Produce a Capripox Vaccine that We Use for 
Sheep, Goats and Cattle. From time to time, 3-6 months after 
vaccination, we have capripox outbreak in the vaccinated 
Flocks »

-Country III: Contagious Pulmonary Disease in Camels, PPR y g y ,
Antigen Has been Detected by Immunocapture.  Camels is 
not a usual host for PPRV.

Recognition of the APHL Input in R&D and 
Capacity Building
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FAO/IAEA Animal Production and 
Health Laboratory (APHL)

– IAEA Laboratory
FAO Laboratory-FAO Laboratory

- OIE Collaborating Centre
International Organisation Laboratory without 
Any Commercial Interests
-All Research Ouputs are Free, Given to MS on 

t

APHL: an OIE Collaborating Centre

request. 
-Our Objective: To STRENGTHEN Animal Disease 
Diagnostic Capacities in MS

THANKS


