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-Established 1964
-IAEA Web – Link
-FAO Web – Link
-Detailed sub-programme activities  in the annex of this presentation!

https://www.iaea.org/about/organizational-structure/department-of-nuclear-sciences-and-applications/joint-fao/iaea-centre-of-nuclear-techniques-in-food-and-agriculture
https://www.fao.org/agriculture/fao-iaea-nuclear-techniques/en


Animal Production and Health Sub-Programme of the Joint FAO/IAEA Centre Who are we?
1. Coordinated Research Projects (Link) - (8 in 5 years cycle)

2. Technical Cooperation Projects (Link) - (>70 in 2-4 years cycle; Demand driven)
  -Fellowship trainings​
  -Scientific visits​
  -Expert missions​
  -Training courses (national and regional)​
  -Equipment​ delivery

3. Laboratory Networks (Link)
 -VETLAB Network (Link)
 -ZODIAC Network (Link)

4. Collaboration Centers (Link)

5. Flagship initiatives (Link)
 -ZODIAC (Link)
 -Atoms4Food (Link)

Counterparts' community:
 -2450+ institutions
 -8900+ contact persons
 

 ~40% Designated Vet. Labs
 ~15% Competent Vet. Authorities
 ~15% Veterinary Education
 ~30% All others with involvement in APH…

 ~73% Developing countries
 ~27% Developed countriesVETLAB Network Directors Meeting, August 2024

https://www.iaea.org/services/coordinated-research-activities
https://www.iaea.org/services/technical-cooperation-programme
https://www.iaea.org/services/networks
https://www.iaea.org/services/networks/vetlab
https://nucleus.iaea.org/sites/zodiac/SitePages/Home.aspx
https://www.iaea.org/about/partnerships/collaborating-centres
https://www.iaea.org/partner-with-us
https://www.iaea.org/services/zodiac
https://www.iaea.org/services/key-programmes/atoms4food


Generic modules for support of the projects & counterparts laboratories

-Generic verification of serological and molecular assays during introduction 
(startup) in local laboratories
     -Pre-defined step by step procedures, verified by experts from reference labs and 
supported with written procedures and statistical calculators

-Production of secondary standards reference materials (under development)

-Bio-risk management module 
     -Skeleton developed by technical experts from developed laboratories
     -Written procedures under development

-iVetNet (Link)
     -Cloud based Information platform with authentication to support implementation 
and maintenance of ISO 17025
     -Roster for validated SOPs (detection, characterization, bio-risk management, 
records on QA/QC in vet.labs.

-Sanger Sequencing service
     -The whole workflow covered (sample preparation to final interpretation)
     -Promer collection and consumable package delivered to vet.labs through ongoing 
projects
     -Completely free of charge for the counterparts' laboratories
     - ~12000 sample submissions since the establishment; 60+ publications in peer 
reviewed journals

-Whole Genome Sequencing service (under development)
     -Cloud based, with authentication, in collaboration with IZSAM Teramo - Genpat-
VETLAB Platform (Link)
     -Extraction in local laboratories (DNA pathogens), SISPA or whole genome 
amplification (FMD, AIV) for RNA pathogens
     -WGS at IZSAM Teramo

https://nucleus.iaea.org/sites/zodiac/SitePages/iVetNet.aspx
https://genpat-vetlab.izs.it/cmdbuild/ui/#login


African Swine Fever Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)

Type of the event Number of
Participants

Consultants Meeting (1) 1
Expert Mission (1) 3
Fellowship (1) 1
National Training Course (1) 123
Regional Training Course (1) 27
Scientific visit (2) 2
Technical Meeting (2) 38
Grand Total (9) 195

African Swine Fever Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)



HPAI Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)

Type of the event Number of
Participants

Conference (1) 21
Expert Mission (3) 3
Fellowship (3) 4
Meeting (1) 224
National Training Course (1) 1
Regional Training Course (2) 256
Research Coordination Meeting (2) 25
Scientific visit (1) 1
Sponsored Participation (1) 8
Technical Meeting (3) 227
Grand Total (18) 770

HPAI Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)



Rabies Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)

Type of the event Number of
Participants

Expert Mission (1) 1
Fellowship (6) 11
National Training Course (2) 2
Grand Total (9) 14

Rabies Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)



FMD Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)

Type of the event Number of
Participants

Fellowship (2) 3
Side Event (1) 1
Grand Total (3) 4

FMD Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)



PPR Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)

Type of the event Number of
Participants

Consultants Meeting (3) 10
Expert Mission (3) 3
Open Event (1) 6
Regional Training Course (3) 82
Technical Meeting (2) 61
Grand Total (12) 162

PPR Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)



LSD / SGP Events Organized under the APH Sub-programme (1 January 2021-10 September 2025)

Type of the event Number of 
participants

Fellowship 1
Technical Meeting 37
National Training Course 2
Scientific visit 1
Total events (4) 41



Vector / Wildlife Capture, Identification and Sampling!

Four main arthropod vector groups:
     Vector group  (Video capture / sampling) (Video ID)
     -Mosquitoes Link   Coming soon
     -Culicoides Link   Coming soon
     -Sand Flies Link   Coming soon
     -Ticks Link   Coming soon

Four main groups of wildlife (capture and sampling)
     -Carnivores Link
     -Small rodents Link
     -Bats Link
     -Wild ruminants Link

https://www.youtube.com/watch?v=V9Byh8YS8Fo
https://www.youtube.com/watch?v=bBAwJZ28kr4
https://www.youtube.com/watch?v=WpjG0UgzTrE
https://www.youtube.com/watch?v=nJ4I8_NRaBY
https://youtu.be/3TTHpeA6mNY
https://youtu.be/3g13q67CBG4
https://youtu.be/Qm-IYG2D6Ag
https://youtu.be/FuMQ5MXAhis


Vector / Wildlife Capture, Identification and Sampling!



Sanger Sequencing Service

Disease 2021 2022 2023 2024 2025 Total
African Swine fever 72 239 617 928
Avian Influenza Virus 42 40 22 8 112
Foot and mouth disease 50 11 26 87
Lyssavirus 70 24 56 101 251
Peste des petits ruminants 76 18 58 152
Grand Total 310 314 40 122 744 1 530
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Croatia 22 22
Eritrea 17 17
Ethiopia 30 30
Iran (Islamic Republic of) 4 4
Lesotho 16 16
Morocco 40 8 48
Nigeria 118 20 138
North Macedonia 16 28 44
Pakistan 18 18
Senegal 14 8 114 136
Serbia 928 14 84 1 026
Tunisia 7 7
Zambia 24 24
Grand Total 928 112 87 251 152 1 530

-8 years active
-92 registrations
-30 countries [Africa-20; Asia-3; Europe-5; Latin America-2)]
-89 Diseases (Top 5: 1.Capripox; 2.ASF; 3.FPV; 4. Lyssavirus; 5.Theileria parva)
-72 Publications (62-Peer reviewed journals; 3-Presentations; 2-Proceedings; 5 
IAEA Success Web Story)



Whole Genome Sequencing Service (through a CRP D32036)

1. Sample preparation in local laboratories
     -DNA Pathogens - extraction of DNAs
     -RNA pathogens
          -Specific whole genome amplification (AIV, FMD)
          -SISPA (all other RNA pathogens)
     -Procedure for WGS of field samples
     -Metagenomics

2. WGS at service provider
     -IZSAM Teramo

3. Automatic, cloud-based, bio-informatic data 
processing
     -Shortt Read Archives
     -Consensus WGS sequence
     -Extraction of genetic markers for specific pathogens
       (Specific experts for specific pathogens)
     -Access with authentication (privacy of obtained data)

4. Validation of the workflows by specific experts
     -Johns Hopkins University Applied Physics Laboratory; USA
     -School of Public Health, Hong Kong, China
     -CSIRO, Australia
     -Pirbright Institute, UK
     -Sciensano, Belgium
     -Galaxy Europe Freiburg Team, Germany

-FLI-Jena, Germany

5. Dissemination in counterparts labs
     -Preparation of standardized SOPs for each step
     -Standardized training programme
     -Equipment and reagent supply



Research and Development / Support to Member States Labs by the APH Laboratory Seibersdorf 

APHL is a WOAH Collaborating Centre for ELISA and Molecular Techniques in Animal Disease Diagnosis
     -Research and Innovation (nuclear, nuclear-related, and molecular techniques)
     -Capacity building and technology transfer
     -Networking, data sharing, and services

R&D on ASF (Details in Annex 3)
     -Fourplex real-time PCR (ASFV, CSFV, Erysipelas, and Salmonella)
     -Fourplex HRM (ASFV, PCV-2, PPV, and Suid Herpesvirus-1)
     -Support Molecular Characterization of  ASFV
     -Co-circulation of ASFV Genotypes with Apparently Variable Pathogenicity (Details in Annex 2)
     -Alternative (non-invasive) techniques for sample collection 

Support to Member States Laboratories for AIV and Rabies (Details in Annex 4)
     -AIV (Botswana, Burkina Faso, Cameroon, Ethiopia, Ivory Coast, Kenya, Kuwait, Mauritania, Mozambique, Namibia, Nepal) 
     -Rabies Bangladesh, Cameroon, Ghana, Kenya, Lesotho, Nepal
     -400 to 600 samples  for diagnostic confirmation and molecular characterization
     -Support to the molecular characterization of  PPRV and other respiratory diseases of small ruminants (Details in Annex 5)



Additional Details of the APH Activities

Annex 1: General Presentation on the Animal Production and Health Section

Annex 2: CJN's Support in Accurate ASF Diagnosis and Comprehensive ASFV Characterization

Annex 3: Capacity Development and Differential Diagnostic Tools for ASF and Other Swine Diseases

Annex 4: Whole Genome Sequencing of Influenza and Rabies viruses

Annex 5: Building capacity on PPR and small ruminant respiratory diseases in Africa – the VETLAB Network



More Information: APH Newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter

https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter
https://www.iaea.org/publications/search/type/animal-production-and-health-newsletter


THANK YOU

APH Team
Group Photo, May 2024

Visit of the WOAH Regional Representative for Europe Budimir Plavšić 
to APH, March 2025



Annex 1: General Presentation on the Animal Production and Health Section



Joint FAO/IAEA 
Programme in 

Food and 
Agriculture​

Animal Production 
and Health Section



Animal Production and Health Section
• Assist MS to improve livestock productivity through:​

1. Efficient use of locally available feed resources​ (Nutrition)
2. Breed characterisation and  improvement (Genetics and 

breeding)
3. Appropriate breeding technologies/programmes​ (Reproduction)
4. Development of proactive disease detection, surveillance and 

control measures​ (Health)
by promoting nuclear, nuclear derived and related technologies.​



Modalities of Implementation
1. Coordinated Research Projects ​
2. Technical Cooperation Projects 

• Fellowship trainings​
• Scientific visits​
• Expert missions​
• Training courses (national and regional)​
• Equipment​

3. Laboratory Networks
4. Collaboration Centers
5. Flagship initiatives



More than 70 Technical Cooperation 
projects

8 Active Coordinated Research 
Projects



• Equipped with an array of 
nuclear and derived 
technology platforms.

• Experts in the application of 
technologies in Animal 
Production & Health.

• Critical mass of skills  to 
disseminate these 
technologies and build 
capacity in Member States.

ANIMAL PRODUCTION AND HEALTH 
LABORATORY (APHL)



R & D in Animal Production

 Support MSs to protect and improve livestock biodiversity through implementation of National Action Plans on 
Animal Genetic Resources

 Development and transfer of nuclear and related molecular and genomic tools to improve animal productivity and 
adaptability

 Electronic animal identification & Phenotype/performance recording
 Selection of animals using conventional and genomic approaches
 Establishing/strengthening animal genomic laboratories
 Technical support to national livestock breeding and improvement programs

 Multiplication of superior genetics through assisted reproductive biotechnologies
 National artificial insemination programs
 Establishing/strengthening industrial frozen semen production units

 Nuclear and related technologies to promote sustainable animal nutrition and feeding strategies
 Use of local feed resources
 Minimise GHG



Gene based tools to increase livestock 
productivity​

Technology Transfer to Member 
States

Radiation Hybrid Mapping & 
NGS of Livestock Genomes

Development of DNA Marker 
based Genetic/Genomic tools

Development of Data Capture & 
Management tools

Implementing Global Plan of 
Action on AnGR to preserve 

Livestock Biodiversity

Dairy cattle improvement 
programmes through DNA 
marker based technologies 

Marker assisted 
introgression in 

livestock

Breeding livestock for 
improved genetic 
disease resistance

CRPs, National and Regional TC 
Projects



Genetic resistance to infectious diseases​

• Large scale genotyping of sheep and goat under field trial for 
parasite resistance ​

• Genome wide association study (GWAS) for parasite 
resistance in sheep



Empowering Rural Women in Sri Lanka's 
Dairy Industry​



IAEA Helps Small-holder Farmers to Improve 
Twin Births and Mutton Production in Local 
Sheep Flocks of South India​



To reduce risks and burden from 
transboundary animal diseases (TADs) 
and those of zoonotic and veterinary 
public health importance

ANIMAL HEALTH



Pathogen detection and 
characterization Antimicrobial resistance

Irradiated vaccines



PATHOGEN DETECTION 
AND CHARACTERIZATION

Serological platforms​:
• Radioimmunoassay
• Enzyme-linked immuno-sorbent assay 

(ELISA)​
• Gamma-irradiated virus as antigen and 

sera as controls​

Molecular based platforms​
• PCR
• Sequencing​

MOLECULAR & SEROLOGICAL



• For many economically devastating 
livestock diseases either vaccines are 
not available or sub-optimal (e.g. ASF).

• Irradiated vaccines are created using 
ionizing radiation to inactivate 
pathogens.

• Irradiated vaccines have several 
advantages over traditional ones

IRRADIATED VACCINES



Purpose: to explore manufacturing and the use of 
irradiated vaccines in Africa. 

Areas of discussion: Prioritized diseases for 
vaccines production, key policies and regulatory 
aspects governing their use, rollout strategies and 
technical considerations related to the 
development, production, quality assurance and 
the certification of irradiated vaccines.

Participants: AU-IBAR, AU-PANVAC, FAO, ILRI, GIZ, 
BVI, OVI, KEVEVAPI, UNIDO and the African 
Development Bank

Workshop “Advancing Irradiated Vaccines 
in Africa: Innovations, Policies and the 
Future” Nairobi, 26 September 2025



Atoms4Food: 
An initiative to help countries boost food 
security and to tackle growing hunger by 
providing  provide countries with ground-

breaking solutions tailored to their specific 
needs and circumstances by harnessing 

the advantages of nuclear techniques along 
with other advanced technologies to 
enhance agricultural and livestock 

productivity, natural resources 
management, reduce food losses, ensure 

food safety, improve nutrition and adapt to 
the challenges of climate change.

VETLAB:  
A global network of national veterinary 
laboratories coordinated by the Joint 

FAO/IAEA Centre to support MS in the 
use of  nuclear, nuclear-derived and 
other methods for monitoring, early 
detection, diagnosis and control of 
transboundary animal and zoonotic 

diseases.

ZODIAC:
 In itia tive  e stab lished  in  June  2020 to  

he lp  coun trie s p reven t pandem ics 
caused  by bacte ria , parasite s, fungi 
or viruses tha t origina te  in  an im als 
and  can  be  transm itted  to  hum ans. 
Using a  system atic and  in tegra ted  
approach , ZODIAC will strengthen  

the  p reparedness and  capab ilitie s of 
Mem ber Sta te s to  rap id ly de tect and  
tim e ly re spond  to  ou tbreaks of such  

d iseases.



CURRENT ACTIVITIES
• Advisor for the IAEA coordinated research 

project CRP D31030 “Improving Efficiency of 
Animal Breeding Programs Using Nuclear 
Related Genomic Information – Practical 
Applications in Developing Countries”

• Supporting APHL in Vaccine R&D
• International Centre for Agricultural Research in 

Dry Areas (ICARDA) support to improve country 
capacities on effective implementation of 
community breeding programs for sheep and 
goat improvement in Africa

• Atoms4Food: scientist from ICARDA joined the 
task force

PARTNERSHIP WITH ILRI



PROPOSED ACTIVITIES
• FAO and IAEA projects
• Scaling for Impact
• R&D program on vaccine 

development

PARTNERSHIP WITH ILRI



Annex 2: CJN's Support in Accurate ASF Diagnosis and Comprehensive ASFV Characterization



Charles Euloge Lamien
Joint FAO-IAEA Centre
International Atomic Energy Agency, Vienna, Austria

CJN's Support in Accurate ASF Diagnosis 
and Comprehensive ASFV Characterization



3

The Animal Production and Health Laboratory (APHL)

APHL is a WOAH Collaborating Centre for ELISA and Molecular 
Techniques in Animal Disease Diagnosis.

 We maintain good collaboration with several WOAH collaborating centers 

and Reference laboratories

 Trainers for all VETLAB training courses on disease diagnosis are mostly 

from WOAH collaborating centers and WOAH reference laboratories 

 We support laboratories in implementing validated protocols to facilitate 

disease reporting and information sharing
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APHL's Activities in Animal Disease Control

Research and Innovation (nuclear, nuclear-related, and molecular techniques)

• Molecular and serological assays;

• Sequencing and next-generation sequencing

• Molecular epidemiological studies

Capacity building and technology transfer

• VETLAB Network

• TCPs

• CRPs

• On-site training

• Fellowship training 

• Group training

Networking, data sharing, and services

• The VETLAB Network

• Service (ring trials, shipment, calibration)
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Building Capacity for ASF Control through the VETLAB Network

 June 2015: During the Second coordination meeting for Africa, the directors were 

informed about the ongoing activities of APH on ASF and offered support for 

laboratory preparedness.

 August 2016: A session was dedicated to Supporting bioinformatics capacity and 

molecular epidemiology in MS laboratories, which included the molecular 

characterization of ASF.

 August 2017: A session focused on Laboratory preparedness for handling outbreaks 

and emergency situations.

 August 2018: A session was dedicated to Trends in pathogen detection and 

characterization, including ASF.

Third joint coordination meeting for 
Africa and Asia ( August 2018)

Eighth joint coordination meeting for 
Africa and Asia ( August 2024)

Enhancing Awareness at VETLAB Annual Meetings
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Enhancing Awareness at VETLAB Annual Meetings

 August 2019: A session focused on transboundary animal diseases, including ASF, LSD (Capripox), and 

equine diseases.

 November 2021: A session highlighted APHL R&D initiatives for animal and zoonotic disease surveillance 

and control, with coverage on ASF.

 August 2022: A session emphasized APHL R&D efforts to support animal and zoonotic disease surveillance 

and control, including ASF.

 August 2023: A session addressed key challenges faced by VETLAB partners and their innovative role in 

transboundary animal disease surveillance, monitoring, and control, featuring ASF.

 August 2024: A session explored emerging health threats and VETLAB partners' preparedness and 

responses to transboundary animal diseases, including ASF.
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Capacity Building and Technology Transfer 

• .., Eswatini, Mozamique, Ivory coast,…(2024-2025)
•  

ASF-related Field Support Missions

Senegal 2019Ethiopia 2013

• 6 in Asia between 2015 and 2020
• 13  in Africa between 2013 and 2019 
• Direct detection and differential diagnosis tools and 

or sequence analysis methods were transferred
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Capacity Building and Technology Transfer
14 courses between 2012 and 2024

Austria 2018

Austria 2019

Title Year Venue Audience
Major Transboundary and Zoonotic Animal Diseases: Early Detection, Surveillance and 
Epidemiology

2012 Cameroon Africa

Practical Approaches for Introducing New Assays for Routine Use in Veterinary Diagnostics 
Laboratories

2014 Austria Africa

Transboundary Animal Diseases Diagnosis: Sequencing and Bioinformatics Analysis of Animal 
Pathogen Genomes (VETLAB)

2015 Austria Africa and Asia

Transboundary Animal Diseases Diagnosis: Sequencing and bioinformatics analysis of animal 
pathogen genomes (VETLAB)

2018 Austria Africa and Asia 

Detection of Multiple Pathogens for the Differential Diagnosis and Syndromic Surveillance of 
Transboundary Animal Diseases: focus on PPR, Capripox, and ASF (VETLAB)

2019 Austria Africa and Asia

Transboundary Animal Disease Diagnoses: Validation, Implementation, Monitoring and Quality 
Control for Molecular Assays

2019 Austria Africa and Asia

Virtual  Training Course on Sequencing and Bioinformatics 2021 Online Africa and Asia
Early Diagnosis and Pathogen Characterization with a focus on Next-generation sequencing 
technology

2022 Austria Africa and Asia

Austria 2014Cameroon, 2012 Austria 2018 Austria 2022



Capacity Building and Technology Transfer
14 courses between 2012 and 2024

Austria 2023Title Year Venue Audience
Training Course on Multiparametric Detection of Pathogens Causing Major Transboundary Animal 
Diseases and Zoonoses

2023 Austria Africa and Asia

Training Course for Veterinary Diagnostic Laboratory Network Partners on Next Generation 
Sequencing Bioinformatics and Molecular Phylogeny

2023 Austria Africa and Asia

Training Course for Veterinary Diagnostic Laboratory Network Partners on the Detection and 
Characterization of Pathogens Causing Major Transboundary Animal Diseases and Zoonoses

2024 Austria Africa and Asia

Training Course for Veterinary Diagnostic Laboratory Network Partners On Next Generation 
Sequencing and Nanopore Sequencing Applications For the Detection and Characterization of 
Pathogens

2024 Austria Africa and Asia 

Austria 2024

Austria 2023

Austria 2024
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Capacity Building and Technology Transfer
Fellowship and long-term training 

• Several fellows trained for 1 to 3 months on molecular diagnosis and sequencing
– Zambia
– Ethiopia
– Senegal
– Tunisia
– DRC
– Lesotho
– Botswana
– Indonesia
– Lao PDR
– Cambodia
– Vietnam
– Morocco

• One Ph.D. was completed in Cameroon.
• Supported three PhD ( 2 completed -Burkina, Mongolia- 1 ongoing-Mozambique)
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R&D: Assay development

Fourplex real-time PCR (ASFV, CSFV, Erysipelas, and Salmonella)
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R&D: Assay development

Fourplex real-time PCR (ASFV, PCV-2, PPV, and Suid Herpesvirus-1)
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R&D: Evaluation and Comparison of ASFV Detection Tests

Five qPCR mastermixes and three ad hoc kits were compared 
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R&D: Molecular Characterization of  ASFV

Support Molecular Characterization of  ASFV (2020-2024)

 Senegal (Targeted sequencing)

 Mali (Targeted sequencing and WGS)

 DRC (Targeted sequencing and WGS)

 Ethiopia (Targeted sequencing)

 Burkina (Targeted sequencing and WGS)

 Namibia (Targeted sequencing)

 Nigeria (Targeted sequencing and WGS)

 Cameroon (Targeted sequencing and WGS)

 Mozambique (Targeted sequencing and WGS)

  Ivory Coast (Targeted sequencing)

 Zambia ((Targeted sequencing and WGS)

 Tanzania (Targeted sequencing and WGS)

 Mongolia (Targeted sequencing and WGS)

 Lao PDR (Targeted sequencing)

 Vietnam (Targeted sequencing and WGS)

 Indonesia ((Targeted sequencing and WGS)

 Angola (Targeted sequencing)
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R&D: Whole Genome Sequencing of ASFV

Various sequencing technologies available at APHL

PacBio (Sequel II instrument)
Ion S5

Minion Nanopore



Discovery of ASFV genotype XXIII in 
Ethiopia

Some Highlights on the Molecular Surveillance of ASFV



Co-circulation of multiple ASFV 
genotypes and Variants in DRC

Some Highlights on the Molecular Surveillance of ASFV



Co-circulation of ASFV Genotypes with 
Apparently Variable Pathogenicity

Co-circulation of ASFV Genotypes with Apparently 
Variable Pathogenicity

Genotype II appeared to produce higher 
mortality and morbidity than genotype IX



Only ASFV genotype I was reported in West Africa until 2019

ASFV genotype II emerged in West Africa in 2020



Tanzania 2023

p72

3 genotypes in Tanzania in 2023 including a new Variant
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New ASFV Variant in Zambia

CD2v

P72
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New ASFV Variant in Zambia

Fail to assemble de novo (max contig - 27 k) with Ion S5 data and no Reference 
available for Assembly 

Ion S5 

HiFi
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New ASFV Variant in Zambia

SNP distribution heatmap based on ASFV genomes (Zambia alignment)
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New ASFV Variant in Zambia

PCA-scatter plot based on PCA 
scores of the SNP data extracted 
from ASFV genomes alignment

Minimum Evolution 
tree, based on ASFV 
complete genomes
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Recombinant ASFV in Vietnam
P72

P54
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Recombinant ASFV in Vietnam

Fail to assemble de novo with Ion S5 data and no Reference available for Assembly 

Ion S5 

HiFi
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Recombinant ASFV in Vietnam

Fail to assemble de novo with Ion S5 data and no Reference available for Assembly 
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Recombinant ASFV in Vietnam

SNP distribution heatmap based on Genotype I and II ASFV genomes alignment



29

Recombinant ASFV in Vietnam

Recombination analysis of the Vietnam ASFV isolate
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Recombinant ASFV in Vietnam

PCA-scatter plot based on PCA scores of the SNP data extracted from Genotype I 
and II ASFV genome alignment



Lessons learned

• Most VETLAB partner laboratories are undoubtedly capable of diagnosing ASF. 

o Currently, many labs have successfully detected and reported ASF independently. 

o These laboratories typically reach out to APHL (and FAO/WOAH reference laboratories) primarily for confirmation and 

further characterization.

o For countries newly affected by ASF, prompt support with SOPs and access to appropriate controls are critical.

o  Additionally, a few labs may require urgent assistance with reagents to implement the tests.

• Continuous genetic monitoring of ASFV isolates circulating within a country or region is essential. 

• It is crucial to analyze the correlation between the presence of other porcine pathogens and ASF severity.
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Our NGS Team

Hatem  

Ouled Ahmed

Irene Meki 

Former members: 

Sneha Datta (NGS 

data)

Jenna Achenbach 

(Molecular 

epidemiology)

William 

Dundon 

Sequencing Data AnalysisNanopore

Charles LamienBharani Settypalli

Sequencing
Molecular 

Epidemiology

Molecular 

Epidemiology
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Annex 3: Capacity Development and Differential 
Diagnostic Tools for ASF and Other Swine Diseases



Charles Euloge Lamien

Joint FAO-IAEA Centre, International Atomic Energy Agency, 
Vienna, Austria

Capacity Development and 
Differential Diagnostic Tools for 
ASF and Other Swine Diseases



Building Capacity for ASF Control through the 
VETLAB Network

3

Enhancing Awareness at 
VETLAB Annual Meetings

1 June 2015

Second coordination meeting for Africa: Laboratory directors were 
briefed on APHL's ASF activities and offered support for preparedness

2 August 2016

Session dedicated to bioinformatics capacity and molecular 
epidemiology, including ASF molecular characterization

3 August 2017

Focus on laboratory preparedness for handling disease outbreaks and 
emergency situations

4 August 2018

Session on trends in pathogen detection and characterization, with 
emphasis on ASF diagnostic approachesThese annual meetings have es tablished a  cons is tent 

forum for knowledge  exchange  and capacity 
development, with ASF remaining a  priority focus  a rea  
across  the  decade .



5August 2019

Session focused on transboundary animal diseases, including ASF, 
Lumpy Skin Disease  (Capripox), and emerging equine  diseases

6 November 2021

Highlighted APHL R&D initia tives  for animal and zoonotic disease  

surve illance  and control, with specia l coverage  on ASF diagnos tics
7August 2022

Emphas ized APHL R&D efforts  to support animal and zoonotic disease  

surve illance  and control, including ASF molecula r characte riza tion
8 August 2023

Addressed key cha llenges  faced by VETLAB partners  and the ir 

innova tive  role  in transboundary animal disease  surve illance , 

monitoring, and control9August 2024

Explored emerging hea lth threa ts  and VETLAB partners ' preparedness  and 

responses  to transboundary animal diseases , with ASF as  a  priority

Building Capacity for ASF Control through the 
VETLAB Network



Building Capacity for ASF Control through the 
VETLAB Network

ASF-related Field Support 
Missions

Asia

6 field missions between 2015-2020 to provide direct technical 
support and technology transfer

Africa

13 field missions between 2013-2019, with ongoing support to 
Eswatini, Mozambique, and Ivory Coast in 2024-2025

Senegal 2019Ethiopia 2013
Eswatini, Mozambique, Ivory Coast,…(2024-2025)



Capacity Building: Training Programs

Short-term, long-term and group trainings

14 courses between 2012 and 2024

• Several fellows trained for 1 to 3 months on molecular diagnosis and sequencing
– Zambia
– Ethiopia
– Senegal
– Tunisia
– DRC
– Lesotho
– Botswana
– Indonesia
– Lao PDR
– Cambodia
– Vietnam

• One Ph.D. was completed in Cameroon.
• Supported three PhD (Burkina, Mongolia)



R&D: Assay development

Fourplex real-time PCR (ASFV, 
CSFV, Erysipelas, and 
Salmonella)

Fourplex HRM (ASFV, PCV-2, 
PPV, and Suid Herpesvirus-1)



R&D: Molecular Characterization of  ASFV

Support Molecular Characterization 
of  ASFV (2020-2024)

 Angola  (Targeted sequencing)

 Senegal (Targeted sequencing)

 Mali (Targeted sequencing)

 DRC (Targeted sequencing and WGS)

 Ethiopia (Targeted sequencing)

 Burkina (Targeted sequencing and WGS)

 Namibia (Targeted sequencing)

 Nigeria (Targeted sequencing)

 Cameroon (Targeted sequencing and WGS)

 Mozambique (Targeted sequencing and WGS)

 Ivory Coast (Targeted sequencing)

 Zambia ((Targeted sequencing and WGS)

 Ethiopia (Targeted sequencing)

 Tanzania (Targeted sequencing)

 Bangladesh

 Mongolia (Targeted sequencing and WGS)

 Lao PDR (Targeted sequencing)

 Thailand

 Vietnam (Targeted sequencing)

 Indonesia ((Targeted sequencing and WGS)



Emergence of ASFV Genotype II in West Africa

Changing Epidemiological 
Landscape

Changing Epidemiological Landscape
1Historical Context (Pre-2019)

Prior to 2019, only ASFV genotype I had been reported in West Africa, 
with relatively stable epidemiological patterns

2 Emergence (2020)

APHL's molecular surveillance detected the introduction of highly 
virulent genotype II into West Africa, representing a significant 
epidemiological shift

3Multiple Detections

Genotype II was subsequently identified in several countries across 
the region, suggesting rapid spread 4 Current Situation

Both genotypes now co-circulate in parts of West Africa, creating a 
complex epidemiological landscape with varying clinical presentations
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Annex 4: Whole Genome Sequencing of Influenza and Rabies viruses



2

Avian influenza and Rabies

400 to 

600 samples  

for diagnostic 

confirmation and 

molecular 

characterization



Avian Influenza & Other Avian Viruses

Botswana, Burkina Faso, Cameroon, Ethiopia, Ivory Coast, 
Kenya, Kuwait, Mauritania, Mozambique, Namibia, Nepal

Rabies Virus

Bangladesh, Cameroon, Ghana, Kenya, Lesotho, Nepal

Countries supported recently
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Annex 5: Building capacity on PPR and small ruminant respiratory diseases in Africa – the 
VETLAB Network



Charles Euloge LAMIEN (c.lamien@iaea.org or CharlesEuloge.Lamien@fao.org) 

Joint FAO-IAEA Centre
International Atomic Energy Agency, Vienna, Austria

Building capacity on PPR and small 
ruminant respiratory diseases in Africa 

– the VETLAB Network

mailto:c.lamien@iaea.org
mailto:CharlesEuloge.Lamien@fao.org


3

APHL

The Animal Production and Health Laboratory (APHL) is a WOAH Collaborating 
Centre for ELISA and Molecular Techniques in Animal Disease Diagnosis

 We maintain good collaboration with several WOAH and FAO collaborating 

centres and Reference laboratories

 Trainers for all VETLAB training courses on disease diagnosis are mostly 

from WOAH and FAO collaborating centres and WOAH reference 

laboratories 

 We support laboratories in implementing validated protocols to facilitate 

disease reporting to WOAH



4

APHL ACTIVITIES IN ANIMAL DISEASES CONTROL

Research and Innovation (nuclear, nuclear-related, and molecular techniques)
• Molecular and serological assays;
• Sequencing and next-generation sequencing
• Molecular epidemiological studies

Capacity building and technology transfer
• VETLAB Network
• TCPs
• CRPs
• On-site training
• Fellowship training 
• Group trainings

Networking, data sharing and services
• The VETLAB Network
• Service (ring trials, shipment, calibration)



5

Capacity building: The VETLAB Network

Fourth joint coordination meeting for Africa 
and Asia ( August 2019)

Information, Knowledge and Experience Exchange 

Countries’ contribution to the VETLAB Bulletin
Indonesia, Mongolia

Third joint coordination meeting for 
Africa and Asia ( August 2018)

iVetNet – Information platform of  APH
Support the implementation of ISO 17025

Fourth joint coordination meeting 
for Africa and Asia ( August 2022)

Fifth joint 
coordination 
meeting for 

Africa and Asia 
(November 

2021), Virtual 
meeting  

7th joint coordination meeting for 
Africa and Asia ( August 2023)



6

Increasing Awareness during VETLAB Director’s Meetings

 March 2015 (1st directors meeting):  Information sharing about the ongoing APHL activities on 

PPR, and other respiratory diseases of ruminants. Support offered to VETLAB partners for disease 

diagnosis and outbreak investigations (Africa) and laboratory preparedness (Asia).

 August 2016: a session dedicated to the syndromic surveillance of PPR and respiratory diseases of 

ruminants.

 August 2017 sessions dedicated to the syndromic surveillance, and bioinformatics tools for 

respiratory diseases. 

 August 2018: a session on collaborative research with VETLAB partners included, differential 

diagnosis, and molecular epidemiology of PPR and capripox.



7

 August 2019: Session on PPR global eradication program for VETLAB partner laboratories 

preparedness 

 November 2021. A session dedicated APHL R&D and initiatives to support animal and zoonotic 

diseases surveillance and control covered PPR.

 August 2022. a session dedicated to VETLAB partners' achievements and challenges in 

Transboundary animal diseases diagnosis and surveillance: focus on PPR and other TADs.

 August 2023. Presentation and discussion of Annual PPR PT results

Increasing Awareness during VETLAB Director’s Meetings
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Capacity Building 

• 6 in Asia between 2015 and 2020
• 12 in Africa between 2011 and 2018 
• Direct detection and differential diagnosis 

tools were transferred

PPR-related Field Support Missions

Senegal 2019Botswana 2016
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Capacity Building 

Title Year Venue Targeted 
audience

workshop on the prevention and control of PPR in the Southern 
African Development Community (SADC) region 

2013 Tanzania Africa

Practical Approaches for Introducing New Assays for Routine 
Use in Veterinary Diagnostics Laboratories

2014 Austria Africa and Asia

Transboundary Animal Diseases Diagnosis: Sequencing and 
Bioinformatics Analysis of Animal Pathogen Genomes

2015 Austria Africa and Asia

Transboundary Animal Diseases Diagnosis: Respiratory disease 
of small ruminants (PPR, CCPP, Pasteurella and Capripox)

2016 Austria Africa and Asia

Transboundary Animal Diseases Diagnoses: Early Detection and 
Characterization

2017 Ethiopia Africa

Transboundary Animal Diseases Diagnoses: Early Detection and 
Characterization

2017 Austria Africa and Asia

Sequencing and Bioinformatics Analysis of Animal Pathogen 
Genomes”

2018 Austria Africa and Asia

Austria 2018

Austria 2019

17 courses between 2013 and 2023 for Africa
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Capacity Building 

Title Year Venue Targeted 
audience

Early Detection and Differentiation of Animal and Zoonotic Diseases” 
Support by OFID funding through TC

2018 Austria Asia

Detection of Multiple Pathogens for the Differential diagnosis and 
Syndromic Surveillance (PPR, Capripox and ASF)

2019 Austria Africa and Asia

Validation, Implementation, Monitoring and Quality Control for Molecular 
Assays

2019 Austria Africa and Asia

Virtual  Training Course on Sequencing and Bioinformatics 2021 Online Africa and Asia

Early Diagnosis and Pathogen Characterization with a focus on Next-
generation sequencing technology

2022 Austria Africa and Asia

Detection and Differential Diagnosis of PPR in Small Ruminants and Other 
Non-Conventional Hosts

2022 Austria Africa and Asia

Training Course on Detection and Differential Diagnosis of PPR and other 
Small Ruminants respiratory diseases 

2023 Tunisia Africa

PPR Laboratory Diagnosis Workshop (FAO PPR secretariat) 2023 Jordan Asia and Egypt

Detection and Differential Diagnosis of PPR and other Small Ruminants 
Respiratory Diseases

2023 Tunisia Africa

Detection and differential diagnosis of PPR in Small Ruminants
(FAO PPR secretariat)

2023 Tanzania Tanzania

Austria 2022

Tunisia 2023

17 courses between 2013 and 2023 for Africa
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Fellowship and long-term training 
Several fellows trained for 1 to 3 months on molecular diagnosis and sequencing

• Botswana
• Lesotho
• Zambia
• Ethiopia
• Burundi
• Morocco
• Senegal
• Tunisia

Capacity Building 
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Distribution of laboratory SOPs from international reference laboratories 
or from the Animal Production and Health Laboratory (CJN, FAO/IAEA) 
 DNA extraction

 PCR-based screening and confirmatory tests

 purification of PCR products for sequencing 

 virus gene sequencing protocols

 Distribution of positive controls to up request

 Inter-laboratory comparison for PPR (Serology and Molecular)

Harmonizing approach to PPR and small respiratory 
diseases laboratory diagnoses 
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Support to the molecular characterization of  PPRV and 
other respiratory diseases of small ruminants

SANGER SEQUENCING SERVICE OF APH - NUMBER OF SAMPLE 
SUBMISSIONS BY COUNTRY

SANGER SEQUENCING SERVICE OF APH - NUMBER OF SAMPLE 
SUBMISSIONS BY DISEASE



14

Support to the molecular characterization of  PPRV and 
other respiratory diseases of small ruminants

PacBio (Sequel II instrument)Ion S5

Minion Nanopore

Targeted and whole genome sequencing
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Support to the molecular characterization of  PPRV and 
other respiratory diseases of small ruminants

 Burkina (Targeted sequencing and WGS)

 Cameroon (Targeted sequencing and WGS)

 Ghana (Targeted sequencing and WGS)

 Guinea (Targeted sequencing and WGS)

 Ivory Coast  (Targeted sequencing and WGS)

 Mauritania (Targeted sequencing and WGS)

 Nigeria (Targeted sequencing and WGS)

 Tunisia (Targeted sequencing and WGS)

Support Molecular Characterization of  PPRV (2020-2023)



Lessons learned

Laboratories are undoubtedly able to diagnose PPR
• At present, many labs managed to detect and report PPR themselves 

• Laboratories usually contact APHL (and FAO/WOAH reference laboratories) mainly for confirmation and 

further characterization 

• For newly affected countries, quick support with SOPs and the availability of appropriate control is critical

• A few labs may need additional help with reagents to implement the tests

Further effort needed for differential diagnosis and Serology: 
• In some cases, samples with suspected lesions were negative for PPRV

• Serology for wildlife still need some validation

• No DIVA serological method is available
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