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Introduction

• SNP chips with very many markers

• Genomic (realized) relationships

• Genome-wise or chromosome-wise
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Objective

• use dense marker information to partition
genetic variance of important dairy traits
across chromosomes
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Material

• 2294 Holstein bulls (call rate > 0.97)

• 39557 SNPs (Illumina BovineSNP50 BeadChip)
– call rate > 0.95
– MAF > 0.05
– known position
– no missing (imputed with fastPHASE)
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Material

• EBVs for milk (kg), fat (%), protein (%), SCS

EBV_milk
EBV_fat
EBV_protein
EBV_SCS
Accuracy_mkg
Accuracy_scs

730.3836
-0.0974
-0.0280

100.3749
94.2367
87.9743

611.4743
0.2939
0.1187

12.0940
2.1118
4.2974

-1362.00
-1.01
-0.47
58.00
88.00
76.00

2892.00
1.05
0.50

139.00
99.00
99.00

Variable Mean Std. dev. Minimum Maximum
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Methods

• Marker-based kinship coefficients
– Eding & Meuwissen (2001)

P(IBD) P(AIS)
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– Gengler et. al (2007)

Methods

• Marker-based kinship coefficients
– Eding & Meuwissen (2001)
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Methods

• Variance component estimation
– Method 1 (REML)

• full model: whole genome
• reduced model: all chromosomes but one
• fitted with ASReml®

• reduction in proportion of variance due to
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Methods

• Variance component estimation
– Method 2 (regression)

• chromosomal kinship
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Methods

• Variance component estimation
– Method 3 (WGA)

• Step 1:

• Step 2:
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Results – method 1
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Results – method 2
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Results – method 3
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Results – method 3
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Discussion

Method 1

Method 2

Method 3

0.91

0.52

0.82

0.95

0.27

0.64

0.94

0.40

0.77

0.90

0.32

0.79

Milk (kg) Fat (%) Protein (%) SCS

R2 fitting a regression without Chrom. 14:

Visscher et al. 2007 (height in humans):
“In general, the longer the chromosome, 
the more variation it explains.”
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Results – ‘control’

“segment“ (# of markers) of the size
of a chromosome, but “pulverized“
randomly across the genome
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Conclusions

• Results from methods 1 to 3:
– larger chromosomes explain more variance
– exception for genes with large effects

• Results from “control”:
– more markers explain more variance
– suggests the use of denser panels

• Results from method 3:
– suggests variances for use in genomic selection
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