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Contents of this presentation

= Background of available (genomic) data

= Avallability of thousands of genetic markers

= Implications for selection and conservation
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Background

m 10 years ago:
e Pedigree
e 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

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

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

= Wide avallability of whole genome segquence info of
Individual animals is foreseen
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Possible use of SNP data

For selection purposes:
B Genome-wide association studies
m Genomic selection

For conservation purposes:
= Estimation of kinships between animals / populations

= Estimation of effective population size (N,.) in recent and
more distant past

= Population admixture
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Genomic selection: revolution of evolution?

. N

\‘ ATTCTAGC

\\ ACACGCT

\ml —

l TAAGTTC

CATG
TGA
A
GTTC
CCTTGCTA
-

Genomic selection zorgt v oor revolutie in fokkerij

electeren op DNA-niveau

Tien Jaar geleden waren het nog futuristische Ideen, nu is
genomic selection In de fokkerl)wereld het gesprek van de
dag, Maarwat houdt het precies In? ASG-onderzoakers

schetsen de achtergrond van de nleuwe technlek.

enomic selection wordk wel bestampeld als

& doorbeaak gekomen: S0.000 merkers die &%
mee:te gnetische variatio bunnen verkiaren. Het
tepalen van die merkers kan au voor hezsltde geld
als waarveor gerder honderd merkers konden wor-
Aon bepaald, circa 200 euro.

Noderland loopt voorop bij de intreductio van geano-
mic seRdion ASG is nauw betrokken bij & ont-
wikkeling ¢n & implamentitie en werkt samen
mat de ondexceksatdelingen van CRVen 62 pluim.
Vou- on varkerefokker Hendrix Genotics. Do betrok.

0 van de meest signif ngen
in de veafokderij sinds O invoaring van do foke
waardercharting. Het principe van genomic sekc
tion i eind jaren nogentig catwilkold Lij ASG in
Ldystad. Tosn waren hot nog fuburistische iewn,
dis nit mogelijk wiren door to boge kostan voor
bt bopakn van de morkers. Het afgelopen jaar is
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scheesan de p impact veor 88

kerij an kijken naar mogolijke toepassingen op het
individuek melkvosbodrijt.

Topstier pas laat herkend
Een stiorkalf krigt do helft van zijn vakeo genen
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zodanig wordt horkend en vedhcuderszo'n stir in
grote mate benuttan,

Van 20 naar 50.000 merkers

In do afgelopen tien jaar is vl ondemcek gedian
naar bat gebmik van genstischo markers. Hat doel
Ligrvan was om op jonge loaftijd al te kunnen bapa-
kn of eon kalf epaalde gowenste gonan hoaft ge-
9rfd van zijn of haar cuders. Zodcandd is 9on stran-
gore wlectic van lalwren mogelijk, waardoor

Fon genen wordt uitg in
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tischo merkers. el merkors werden gotest, maar
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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:
e Difficult to record traits
e Small populations

Reliable breeding value early in life
e Distinguish between related animals at young age (Daetwyler et al., 2007) (AF

1)

e Potential to decrease generation interval (AF 1)

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

m |dentification of bottlenecks due to domestication,
selection, and breed differentiation

= Unravel genetic structure of cattle breeds
= |dentify signatures of selection

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

m 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?

m For genomic selection: In cattle, 50k SNPs
sufficient within a breed; ~300k required across
breeds (De Roos et al., 2008)

m 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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Fedigres based relationships
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Genomic F

Pedigree F

=> 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:

e Optimized for SNP variation that is present across
breeds

e 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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