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GENETICS AND GENOMICS
Background

3 Customizable lllumina Bovine-LD SNP-chip

» Add QTL markers from sequence data

3 LD-chip used for large scale genotyping of cows
» Markers can be accurately imputed to bulls

3 Higher accuracy of genomic prediction from adding
QTL markers?
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D e G
QTL marker selection

Breedwise GWAS in Nordic Holstein, Jersey and Red
Index traits categorized, Top QTLs selected

3-5 markers per QTL/ trait

Selected on e.g. P-value, functional annotation
Breedwise LD pruning: (pairwise R? > 0.95)
Duplicates removed

Checked for assay performance (lllumina assay tool)
~1,500 markers in total

Category-I (15 QTL) Category-Il (10 QTL) Category-lll (5 QTL)
Mastitis Longevity Nordic Total Merit
Fertility Other-diseases Growth
Leg Birth Udder
Milk Calving Body-conformation
Fat Milking-speed
Protein Yield
Temperament
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Validation data

Holstein 2005/01/01 3,953 1,046 ~42k
Nordic Red 2005/01/01 3,605 874 ~43k
French Holstein 2005/01/01 3,804 1369 ~42k

3 50K genotype data (MAF > 0.01)

3 1,443 QTL markers extracted from imputed sequence data (1000
bull genomes run4 reference data)

3 De-regressed proofs
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GENETICS AND GENOMICS

3» Prediction done using either:
1. 50k data
2. 50k data pooled with QTL markers
3. Separate variance components for 50k and QTL data

= MilkYield, Fat Yield, Protein Yield, Fertility and Mastitis

s . .. Cor?(DGV,DRP
3 Reliability of prediction: > (2 )
Rprp
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GENETICS AND GENOMICS

3» Model used for 50k and pooled data:
y=1p+Za+e

3» Model used for separate 50k and QTL data
y = 1u + Zspkasok + ZgrragrL + €

ai~N(O, GiO'giZ)
e~N(0,W~ 152
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GENETICS AND GENOMICS
Bayesian

3» Model used for 50k and pooled data
y=1p+ Xg + e

3» Model used for separate 50k and QTL data
y = 1p + X50k8s50k + XqrL8oTL T €
3 Priors
+ g;;~m;N(0,0.0001) + (1 — m;)N(0, 5,2
* mi~B(10,1)
. e~N(o w-16,2)
* 0,7 0, 2~ Uni
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Nordic Holstein Reliabilities
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Nordic Red Reliabilities
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French Holstein Reliabilities
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Conclusion

3 [ncrease in accuracy from QTL markers

3 Easy to implement in practice — Impute from cow

data
The

N S ecaah
N\
N

= Future work N

3 More trait-specific markers
3 Bayesian methods for mapping Q/GEHSAP

A,
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