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Background

 10 years ago: 

 Pedigree

 Limited nr. of microsatellites (genetic markers)

 Genetic markers have been used both for 
selection and conservation purposes

 Recently, Single Nucleotide Polymorphisms 
(SNPs) have become the most commonly used 
genetic markers
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Background
 Genome sequencing work has speeded up SNP 

discovery

 Technical developments made high-throughput 
genotyping possible

 ~50,000 SNP arrays are commercially available for cattle, 
pigs and poultry for <200 Euro per animal

 Size of SNP arrays will soon be 5 to 10-fold larger

 Wide availability of whole genome sequence info of 
individual animals is foreseen
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Possible use of SNP data

For selection purposes:

 Genome-wide association studies

 Genomic selection

For conservation purposes:

 Estimation of kinships between animals / populations

 Estimation of effective population size (Ne) in recent and 

more distant past

 Population admixture
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Genomic selection: revolution of evolution?
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Genomic selection

 Selection based on many (currently ~50,000) SNPs

 Potential to speed up genetic progress

 Allows selection when recorded number of phenotypes is limited:

 Difficult to record traits

 Small populations

 Reliable breeding value early in life

 Distinguish between related animals at young age (Daetwyler et al., 2007) (∆F 
↓)

 Potential to decrease generation interval (∆F ↑)

 Larger SNP-chips (> 300k SNPs) may allow across breed genomic 
selection => enhance perspectives of smaller breeds
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Conservation purposes

 Identification of bottlenecks due to domestication, 
selection, and breed differentiation

 Unravel genetic structure of cattle breeds

 Identify signatures of selection

 Characterize diversity on different genomic 
regions (PhD Krista Engelsma)
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How many animals should be SNP-genotyped?

 For genomic selection: 1000+ (with reliable 

known phenotypic performance)

 For conservation / analyzing population history, 

25+ genotyped animals per breed may be 

sufficient

=> SNPs obtained for genomic selection can be 

used (when available) for conservation purposes
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How many SNPs are required?

 For genomic selection: In cattle, 50k SNPs 

sufficient within a breed; ~300k required across 

breeds (De Roos et al., 2008)

 For conservation purposes (e.g. characterization 

of populations): ???
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SNP versus pedigree information

 SNPs avoids the need to have pedigree links between two 
individuals (or populations)

 SNP information allows more precise estimation of 
kinships (important to maintain variation in selection 
programs)

 SNPs allow estimation of inbreeding without the need to 
specify an arbitrary base

 Pedigree and SNP information can be used to check 
against each other
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=> How should genomic F be calculated? 

=> Which one is going to be the method of choice?
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Does availability of SNPs solve all problems?

 Genetic variation may result from different 
genomic factors (epigenetics, copy number 
variation, …) that are poorly explained by SNPs

 Commercial SNP chips are optimized to be used 
across breeds:

 Optimized for SNP variation that is present across 
breeds

 Do not (easily) pick up rare (new) variants
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Take home messages

 Abundant SNP information is (or will be) available 
for breeding animals

 Number of SNPs will soon increase

 Main application of SNPs is genomic selection

 SNP information opens up many opportunities for 
conservation purposes
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