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European genebanks in the genomics era 

 the world faces ‘global grand challenges’ 

● feed the world in a sustainable way 

● population size 

● climate change 

● many potential solutions 

● explore the potential of diversity in genebanks 

● first focus on CGIAR genebanks (714k accessions) 

● other genebanks will also get involved (~6mio accessions) 

● use new technology: genotyping, phenotyping, ICT 

 

Susan McCouch: “Sequencing will focus a powerful beam of 

light into the depths of gene pools essential for human survival” 

 



European genebanks in the genomics era 

 plant breeding is changing / has changed 

● classical breeding 

● based on phenotypic information 

● A x B, some selfing and select the best 

● An x B and keep the desired trait from B 

●  modern breeding  

● based on phenotypic and sequence information 

● marker assisted breeding: An x B and keep the desired trait 
from B by following it with genetic markers 

● trait identification via GWAS, allele mining via genomic 
identification of functional SNPs, comparative genomics 

● genomic selection by defining the breeding value as a function 
of the entire genome 

 

 



European genebanks in the genomics era 

 Moore's law  

● the number of transistors on integrated circuits doubles 
approximately every two years 
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 Moore's law  

● sequencing goes even faster ! 

● the research community will be / is flooded with 
sequencing data 

● computers will have difficulty to cope 

 

● if we want to benefit, we’d better be prepared 

 

 



European genebanks in the genomics era 

 genebanks will change 
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 genebanks will change 

● Resources doi:10.1017/s1479262114000082  
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 potential impact genomics 

● bad scenario (current situation?) 

● genomics community gets material from genebanks 

● lines are selected, populations are created 

● this is genotyped, phenotyped and analysed 

● material is maintained (and lost) by the research community 

 

● one way flow from genebanks to research community 

● no synergistic effects 



Genebanks & genomics 

 potential impact genomics 

● good scenario 

● genebanks and genomics community collaborate in 
selecting and preparing material for research 

● high quality (authentic, viable) 

● homozygous and homogeneous (if appropriate & possible) 

● research populations 

● genomics community does research 

● genebanks taps into results 

● better serve users – including future genomic research 



European genebanks in the genomics era 

 the challenges 

● unlock the genetic diversity conserved in genebanks for 
use by breeders via genomic science 

● make sure the data / knowledge generated improves 
the availability of germplasm 

 

 issues to be addressed 

● access to germplasm 

● data generation 

● data sharing and use 



European genebanks in the genomics era 

 access to germplasm 

● genebanks can prepare their germplasm to make it 
‘genomic analysis ready’ 

● assure access to collection (infomation and material) 

● select homogeneous lines from accessions 

● verify authenticity of accessions 

● optimise represented diversity 

● make research populations available 

● issues 

● what do genebanks need to know & how can they get that 
knowledge?  

● how will these activities be organised and funded? 
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 data generation 

● the genebank material needs to be characterised 

● genotypic and phenotypic 

● with proper quality assurance 

● issue 

● who will initiate, do and fund the data generation? 
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 data sharing and use 

● the resulting data (and the sebsequent analysis) need 
to be made accessible 

● platforms and databases 

● standards 

● IP solutions 

● methods for analysis need to be developed and made 
available 

● issue 

● how can this be organised, by whom, with what funds? 
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 all the issues were recognised by a group of 
scientists 

● SeedSeq and the Digital Seed Bank initiatives 

● both wanted to bridge the gap between PGR and genomic 
community 

● DivSeek initiative 

● merges SeedSeq and the Digital Seed Bank 
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 DivSeek 

● mission 

“to enable plant breeders and researchers to mobilize a 
vast range of plant genetic variation to accelerate the 
rate of crop improvement and furnish food and 
agricultural products to the growing human population.” 

● strategy 

1. managing and preparing genebank collections effectively 
to promote their use and to facilitate comprehensive 
genotypic and phenotypic analyzes 

2. performing a detailed characterisation of the diversity that 
exists in gene banks so that it can be targeted for use in 
crop breeding programs 
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 DivSeek 

● status 

● two meetings were held 

● January 2014, San Diego – 85 participants 

● April 2014, Bonn – 25 participants 

● White Paper is being finalized 

● program is being formulated and started 

● coordination 

● first year: Global Crop diversity Trust 

● funding 

● concept & programme development: GCDT 

● programme: yet unclear 
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 example approach from genebank environment 

● use case 

● genebank website allows the user to enter name of gene 

● interface returns list of accessions with different alleles for 
this gene 

● allele name, known function, information about the phenotype  

 

● R. Finkers, P.-Y. Chibon, R. van Treuren, R. Visser and T. van 
Hintum (in press) Genebanks and genomics: how to interconnect 
data from both communities? Plant Genetic Resources 
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 example approach from genebank environment 
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 example approach from genebank environment 

● all elements of this use case are available (for 150 
tomato accessions) 

● material is available from CGN and can be ordered on-line 

● including SMTA, etc. 

● accession details are semantically annotated 

● currently only passport data 

● EU-SOL BreeDB has DNA sequences 

● prototype aggregator is available 

● presents CGN and EU-SOL data in one interface 

● analytical steps still need attention 

● haplotype creation ≠ functional allele identification 
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 illustration of 
semantic annotation 
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 illustration of 
semantic annotation 

● view page source 
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 illustration of 
semantic annotation 

● view page source 

● scroll down 
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 conclusions 

● genebanks can benefit from genomics revolution 

● to do their task better and stay relevant 

● the genebank community should make sure it stays in 
dialogue with the genomics community 

● to avoid a one-way flow of material and information 

● DivSeek is a promising initiative that will help the 
genebank community to become / stay connected 



Centre for Genetic Resources, The Netherlands (CGN) 

  Thank you for your attention ! 

Genetic resources are useful, 
pretty and tasteful 

 

Genetic resources are the 
food on your plate 



Centre for Genetic Resources, The Netherlands (CGN) 

  Thank you for your attention ! 
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