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Current Pyramid Selection Programs

Limitations: - limited selection for performance in the field
- no selection for traits not recorded in nucleus
- disease traits
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Selection for Performance in Field
‘Traditional’ Breeding Solution:

Collect phenotypes on relatives in field
- Combined Crossbred-Purebred Selection
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Requirements/limitations:

- Costly logistics - Pedigree-based
phenotyping in field

- Longer generation intervals

- Higher rates of inbreeding
- family data vs. own phenotype
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Field data on relatives

Selection for Performance in Field
Molecular Genetic Solution:
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Genomic Selection for Field Performance
Potential benefits (Dekkers 2007 JAS)
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" tuncation selection

" selection on fised proportions

Developed by Marc J_.M. Rutten and Piter Bijma
Wageningen University
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Impact on Inbreeding JDekkers
AF (%) Crossbred Genomic Selection '
(GSyp)

3.5

3 L 2 L 4 2 L 4 2 PPh+ PXb,red
2.5 1

2 !V ------------ ’ ------------ ‘ ------------- ’ -------------------------- ’ ------------- * PPurebred
151 PpptGSy,

1 2 ~ N N —0 GSy,
0.5 T T T T T

0.2 03 04 05 0.6 0.7 0.8

Accuracy of GS-EBV for training data

Day 10 Outline

* Impact of recent vs. historic LD on genomic predictions

» Development of low-density SNP panels

» Response to Genomic Selection

* Genomic Selection for Commercial Crossbred Performance

* Potential Benefits
e Statistical Implementation

* Open Discussion

Course Evaluation




10 |Complete LD | Estimation % Part6ial LD
ql o;fmark_er q| 4
Q Q q efrects In Q Q q
GG GA AA/SireC'0SS€S/ham\GG GA AA
line line &
© 88\ /88\ E=
Afgi MuH?Her Multiplier fﬁﬁl aq|
Production herds
a 65 ...... 5.5
Marker effects 2 d 2 Sc?rﬁﬁrgr?cse
can differ olo ola q @ qlq Eplsta8|s
between pure- GxEnvironment
vs. crosshreds GG GA AG AA | |Marker-OQTLLD]

Genomic sel
in crossbred
populations

ection

Ali Toosi, Noelia Ibafiez,

Rohan Fernando,
Jack Dekkers

NRI Award
2007-35205-17862

A

/

Breed A

Founders

1000 gereratrons 500

500 100

/N

/

50 generatjons
N, = 100

Sbﬂenerations
. =100

Breed B

\/ 5

Breed C

e

Methods

1 M chromosome

-6000 SNPs

QTL

h?=0.3
Bayes-B

nerations
100

Br_eed_ B
validation



[ X X ]
0000
Accuracy of GS based on sese
. P . [ X J
admixed training populations o
0.9
|
084 — _ markers
- ] — onlM
0.71 — — chrom.
> 06 T
g 0.5 A1
S 04
<
0.3 A
0.2 1
0.1 A
0 T T T T T T T
e Aa " N N NN @) )
X o N v Q
v &N @ ¢
N\s N\s
Training populations 11
[ X X ]
0000
Accuracy of GS based on sese
. .. . [ X J
admixed training populations o
0.9 — \
081 —f — ] = ] _ _ "
0.7 — ] I markers
' — . onlM
>, 0.6 1 chrom.
g 0.5 A — 0500
S 04 02000
<
0.3 1
0.2 ~
0.1 ~
0 T T T T T T T
? v 2 Q AN \ O N
LA RS
\a \s

Training populations
g pop 12




Decline of LD with distance
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Need to estimate breed-specific SNP effects?
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GSE Open Access, January 2009
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Summary / Conclusions
HD SNP genotyping offers unique opportunities
for direct genetic improvement of field performance

by removing limitations on when, where, and on whom
phenotypes are recorded
I.e. record on the animals that matter for production

Meder- | mias » Genomic selection of pure-
EBV breds for field performance
of crossbreds
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@W Froduction herde « Select for animal health

Simulation results look very promising
Empirical results are becoming available




