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Content of this presentation

= Principles of Genomic Selection (GS)

= Potential effect of GS on inbreeding /
conservation

m Future perspectives
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Genomic selection: revolution of evolution?
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Genomic selection zorgt v oor revolutie in fokkerij

Then jaar geleden waren het nog futuristische Ideesn, nu ts

genomic selection In da fokkerlweareld het gesprak wan da

dag. Maarwat houdt het precies In? ASG-onderzoakers

11 Vam

enomic salection work wel batampald als

@20 VAN da Maest ignifcns onfwikkalingan
in de vearokkerj ik da inenaring van de ok
waariercharting. Hat principa van genomic seléc
bion i gind jaren nogontig coowilkold b ASC in
Laysrtwd. Toan waren hat nog fubiristicls dasin,
dig nigt mogalijk waran door (9 boge kistan voor
1t bopakan van de merker. Hat ifgalopan jaar is

da doorbfak gakomen: SO000 mwckars die e
mexte ganetischa vanatie Jumnen varkiaren. He
tapalan ¥an die merkers kin ou voor hegditdae gald
als WRRrVoor Serder bomderd markers Kondan wor-
dan sapaald, circa 200 aam.

Naderland loopt wecrop bij de ineroductio van g

schatsen de achtergrond van de nlewwe technlek.  mic solaction ASG is nanw tetrokken bij dea ont.

wikkxling an 32 implementitia an warki samen
met de poden cekraiielingan van TRV an &2 pluim-
s an Pakerefokkar Handrix Gemetics, Do bacrek-
kan ASCondom ockars gavan hier & achargrond,
schitsen do forntile impact voar 80 malkveatok-
Joarij en kiflan naar mogelijko toapassingan op het
individuolks mellvesbadrijt

Topstier pas lsat herkend
Ean stiorklf krijgt de holft van zijn vadar genen
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an g helft van zijn moedars ganan, Mat elks nako.
maling krijgt desalfda holit wan zijn ooders. Een
belngrijke vrmag & welke spacifidke genen ¥in
baidk SN e nakomeling varkTijgt. o do malk-
waufokbar is daarvoor lat proafitiac-wachibar-
Fltrsyraem ingevoend. Hiarbij word da gamid-
dulda prastatiovancogovear ionderd nakomalingen
Va0 4an st galruikt om @ bepalen of dae star
do gawansta of do ONZIWENE GA0EN FIO0 TijD ou-
durs heait gairfl. Da pocala waande van da varkrs-
FEn ganan wardt uikgednike in fokossardan.

Hat gros voordad van het gebmaikan van gegavens
van dochiars is dat hiRrmee ¥Tij nauwlkaurig da k-
‘waarda van dan stiar ta wpalan is. Het grocerte -
dial is achitar dat hat ongavaar vijf jaar duurt woor-
dat ean stiarzijn sersta fokwaards krigt & Aguur
1j. Hat duurt dus ook lang veordat ein bopstier Al

Selecteren op DNA-niveau

Todanig wordt herkend an vadhcudersTo'n stiar in
grote mata banutten,

Wam 30 naar 50000 merkers

In de afgelopen tian jair i veal ondec ok gedaan
Taar ket getnuik van genacische markers. Hat doal
Thiarvan war om of jorge loaftijd al te kunnen bapa.
kn of ean kalf Wpdalds gowenie gonm heaft ga-
arfd van zijn of haar codars, Todcanda is en tran-
gara salectiz van kalvaren mogelijk, wiardoar
uiteindalijk aan groter doal van da proafstiaran bot
TukTiar PromeTeart @ aan gTome dad van gl gasd-
Wctaardo kookn stecmosder wordt.

Omdat bt bopalen van markers akijd duur was en
ar walnig merkors baetchikbaar waran, i@ arvaal on-
darzeak gadian naar bat vinden van 44 beshe gana-
cischa markars. Vool Merkar wardan getert, maar
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= Genome of animal X (Markers A,B,..,J, possibly associated with

QTL):

= Total breeding value animal X =A1+A2+B2+B2+ ... +J1 + J2
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Genomic Selection — the process

Reference dataset:

1000+ animals with known
genotypes (SNPs) and reliable EBVs

l
Obtain EBVs for SNPs

l

Accurate GEBVs young selection candidates

|

Young selection candidates with known genotypes (SNPSs)
but WITHOUT performance records
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GEBVs: Sources of data (1000+ animals)

Phenotypes

Animal-phenotype SNP-phenotype
association association

Polygenic

(residual) BV gNP

(haplotype) effects
Deriving missing genotypes

Constructing marker haplotypes

—

Check / reconstruct pedigree

Pedigree
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Marker density determines capt. phen. variance

= Including haplotypes / IBD increases accuracy at low

marker density NS
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1Calus M.P.L., Meuwissen T.H.E., De Roos A.P.W., Veerkamp R.F., Accuracy of

genomic selection using different methods to define haplotypes, Genetics 178
(2008) 553-561.
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How does GS alter selection?

m SNP becomes unit of selection

m ‘Local’ selection pressure depends on estimated
marker BVs

e Alleles with large favourable effect are more often
selected

e Selection still on total breeding value (i.e. animal)

= Conservation generally aims at neutral genetic
variation — follows infinitessimal model
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Distribution of gene effe

m |In the model:

e BayesB (Meuwissen et al., 2001): unequal gene effects

e Polygenic model with Genomic relationship matrix (GRM): equal
gene effects

= Reliability GEBVs of BayesB only 1% higher than GRM
(Van Raden et al., 2008).

= Reliability BayesB substantially higher for traits influenced
by large QTL (DGAT) (Van Raden et al., 2008)
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y= 08552 +0.129
0.8 1 R? = (0.4525

half-sibs

full-sibs

FRelationship based on markers
=
T

I 0.143 0.23 0.375 0.3 0623 0.75
Pedigree relationship



Potential impact on inbreeding

= Reliable BV early in life

e Distinguish between related animals at young age (i.e.
emphasis on Mendelian sampling (Daetwyler et al.,
2007) (AF |)

e Potential to decrease generation interval (F 1)

= Genotype information allows calculation (and
prediction) of inbreeding
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Future perspectives

Are more markers needed depending on the objective?

= Increasing accuracy of GS:
e More phenotypes may have a greater impact (Meuwissen et al., 2001)

m Within or across breed GS:

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

= For conservation purposes:
e Low density SNP chip
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Future perspectives

m Use of low density SNP chip (300 - 1500) to ‘pre-
screen’ populations (Habier et al., 2008)

e In a few years whole populations may be genotyped

m Parents genotyped using high density SNPs

= Combine low & high density, to ‘derive’ high
density genotypes for selection candidates
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nclusion

m GS enables within family selection, and decreases
generation interval

= Avalilable marker density may be sufficient within
breeds, not across breeds

= Low density SNP chips may enable genotyping
whole populations
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