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Livestock genebanks needed - long term conservation

▪ Complementary in situ and ex situ strategies

▪ Insurance back-up 

▪ Different stakeholder perspectives

▪ National strategies and pan-European coordination

EU Horizon 2020 IMAGE project:

→ Current status of gene banks in Europe?

→ Needs for further development of gene banks?
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Gene bank objectives – IMAGE gene bank survey
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Rationalization of genebank collections: Questions
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Dutch Genebank – To what extent do we meet objectives ? 

▪ Sufficient genetic material (>25 donor animals/breed) of native Dutch breeds stored?. 

▪ Core collections established? 

▪ Mainly semen collections. Annual growth 2% per year (number of donors)



▪ Gaps in cryocollections ?

● Species

● Countries

● Breed categories:

● Breeds at risk versus breeds not at risk

● Local versus transboundary breeds

▪ SDG 2.5.1 – Sufficient material to allow breed reconstitution from gene banks ?

● 15.9% of breeds in DAD-IS have cryomaterial stored

● Only 4.3% of breeds in DAD-IS have sufficient material

● Ruminants and Pigs > Equids > Rabbit and Avian species

Gap analysis – DAD-IS & IMAGE survey data

8Leroy, G, Boettcher, P., Besbes, B., Danchin-Burge, C., Baumung, R. and Hiemstra, S.J.
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Cryoconservation status ?
- No Material

- Material 

- Sufficient Material

By breed category By breed risk status

- Local - At Risk

- Transboundary - Not At Risk

(Leroy, G, Boettcher, P., Besbes, B., Danchin-Burge, C., Baumung, R. and Hiemstra, S.J.)
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genebank? (CGN2019) – Use of Genomic Data

Donor animals genotyped/sequenced 
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Case study genomic analysis – Genetic diversity after 

consolidation of Dutch landrace pig breeding lines 

▪ Current Landrace population is admixture

▪ Contribution of different Dutch and 

Norwegian/Finnish lines varies per 

individual

▪ Currently less genetic diversity present

▪ Recommended to conserve lines in gene 

bank before consolidation

K=2

K=3

K=4

K=5

K=6

K=7

Hulsegge et al. 2019



• Quality management procedures

• 30 % of Genebanks have established a Quality Management System

• 17 % have formal certification – mainly ISO

• 35 % have formal cryoconservation goals

• 50 % have identified the major risks to their collections

• Collecting, processing, storage and documentation

• 59 % of banks use MTAs for (part of) incoming samples

• 88 % follow specific SOP for processing and freezing

• 49 % have a database for monitoring collections (e.g. CryoWEB, Animal GRIN)

• Least compliance was for distribution of outgoing material

• 24 % have formal procedures for access to material (distribution policy)

Quality Management Systems: IMAGE genebank survey 

12(Zomerdijk, F., Hiemstra, S.J., d’Arbaumont, M., Tixier-Boichard, M. & P. Boettcher)



Current breed conservation  Vs Optimal

Cost: 18 M EUR     ↓20%Cost: 22.3 M EUR

Costs optimization model

Rafael De Oliveira Silva, Bouda Vosough Ahmadi, Sipke Joost Hiemstra, Dominic Moran, 2018)
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• Support ex situ conservation 
and national 
gene bank development 

• Share information, knowledge 
and expertise

• Facilitate access to AnGR kept in 
genebank collections 

• European portal/register 
for gene bank collections 

Enhance further development and professionalization 

of Livestock Genebanks - through the European Gene 

Bank Network for Animal Genetic Resources (EUGENA)
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Thank you for your attention

This work is part of the IMAGE project which received funding from the European Union’s Horizon 2020 
Research and Innovation Programme under the grant agreement n° 677353.



Course content
• Measures of genomic diversity
• Diversity across breeds
• Adaptive introgression
• Functional genomics
• Management of small populations
• Optimal contributions

For more information and registration please check: www.wur.eu/wias

Post-graduate course: 

Characterization, management and exploitation
of genomic diversity in animals

Wageningen, 9-13 December 2019
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