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Background

• Use of SNP Chip genotypes to predict 
levels of inbreeding

• Which way ?

• Evaluation: Correlate values of genomic 
metrics of autozygosity with pedigree 
inbreeding coefficients



Metrics of Autozygosity

1. Values based on variance of genotype values
a) Diagonal element of the genomic relationship matrix 

G, as implemented in genomic selection procedures 
(Van Raden et al., 2008)

b) Diagonal element of the genomic relationship matrix 
G, as implemented by group of Peter Visscher
(Yang et al., 2010)

2. Values based on SNP homozygosity
a) Level of homozygosity: number of homozygous 

loci/number of all loci. 
b) Runs of homozygosity: overall length of 

homozygous segments



Data

• 910 Fleckvieh bulls
– born 1999 – 2004

• Illumina Bovine SNP50TM Beadchip

• 42,198 SNP
– >1% MAF; 

– Exclude SNP with extreme deviation from HWE  

– Autosomal SNP



Diagonal G (Van Raden et al., 2008)

1. Base population frequencies, pi

– Combine genotypes and pedigrees

– Algorithm by Gengler (2007)

2. Simple frequency estimates,
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Diagonal G (Yang et al., 2010)
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• Average of 2 estimates 
– variance of additive genotype values 

– homozygosity excess 
[O(# hom) – E(# hom)] / [1 – E(# hom)]



Level of homozygosity

lociAll

lociHomozygous



Runs of homozygosity

• Find and add the length of homozygous 
segments in the genome
– Define minimum length (2 Mb, 4 Mb, 6 Mb, 

8 Mb, 10 Mb)

– Allow maximum number of heterozygous SNP 
in a segment (0 in this case)

– Total length (Mb) of homozygous segments:

4050123257819

10 Mb8 Mb6 Mb4 Mb2 Mb



Pedigree inbreeding (F_ped)

• Complete pedigrees 
> 6 complete generation equivalents

• Low levels
– Average: 0.0144

– Range: 0 – 0.0906
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Correlations with F_ped
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Correlations of G based values
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Correlations of homozygosity
based values
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Correlations of G based and 
homozygosity based values
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Discussion

• 3 metrics based on variance of genotype 
values relatively highly correlated (~0.80)

• Correlations of these to homozygosity
based metrics very different

• 0.07-0.25 for G VR_simple

• 0.31-0.51 for G VR_base

• 0.53-0.62 for G Yang

• Correlations of G VR_base and G Yang to 
F_ped similar and moderate (0.37, 0.41) 



Discussion

• Correlations of homozygosity based 
measures to F-ped are much higher than 
those of variance of genotypes based 
measures (>0.60 vs. ~0.40)

• Is F_ped a good reference?
– Simulations potentially useful

• Other G based values to come
– Theo Meuwissen, personal communication



Validation of formulas
(in preparation)

• Analysis of inbreeding depression for 
sperm quality traits

• Already validated via pedigree inbreeding 
coefficients

• Fleckvieh, Brown Swiss, Tyrol Grey



Conclusion

• If homozygosity based values of 
inbreeding are substantially more accurate 
in predicting level of autozygosity and 
levels of inbreeding depression than 
variance of genotype values based ones, 
we advocate use of these for computing 
the diagonal of G
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