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Estimation of inbreeding

° Traditionally - using pedigree records — Fy.p
o Disadvantages
e Use of dense marker to estimate F

= Several advantages over Fp,
= Excess of SNP homozygosity, Van Raden 2008, Yang ez al. 2010

* Runs of homozygosity - Fy




Runs of homozygosity (ROH)

* Long stretches of homozygous SNP




Runs of homozygosity (ROH)

* Long stretches of homozygous SNP




Runs of homozygosity (ROH)

* Long stretches of homozygous SNP

= Present because of transmission of identical haplotypes from

parents to offspring

= Their length is affected by recombination events

* Segment Length (M) = 1/2%g === ¢ = 1/2%*Segment Length (M)

= Are used as measure of homozygosity (autozygosity)

> «length (ROH )
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SNP chip density

* Most used :

® [llumina BovineSNP50 Genotyping BeadChip (54k panel)
* BovineHD Genotyping BeadChip (HD panel)
=45 % vs. 150§

= Difference?




SNP chip density

1.00 =

0.75

freq(p)

0.50

0.25 4
.

54k panel

0.00 4’

1 2 3 4 S 6 7 e 9 10 1" 12 12 14 1S 16 17 18 19 20 21 22 23 24 2528272829 20

1 2 3 K s L] 7 - 9 10 11 12 13 14 1S 186 17 18 19 20 21 22 23 242528272829 30




SNP chip density

* Most used :

® [llumina BovineSNP50 Genotyping BeadChip (54k panel)
* BovineHD Genotyping BeadChip (HD panel)
=45 % vs. 150§

= Difference?

® Questions:

= Impact of SNP Chip density on ROH estimation

= Is 54k chip appropriate for identifying ROH?




e

Genotype data

e 117 Tyrolean Grey bulls genotyped with 54k and HD panel

* We excluded using SNP & Variation Suite v7.6.8

(Golden Helix, Bozeman, MT, www.goldenhelix.com ):

® SNP with gc_score < 0.7

e SNP with cluster separation score <04

e SNP unassigned to chromosome or without bp position

® SNP from X chromosome
e SNP with > 25% of missing genotypes

® Animals with > 5% of missing genotypes
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Genotype data

e 115 animals

e Final 54k panel data set:
® 41775 autosomal SNP

® Autosomal SNP covering 2.51 Gb of genome

* Final HD panel data set:

® 684172 autosomal SNP

® Autosomal SNP covering 2.52 Gb of genome




e
Definition of a run of homozygosity

® Defined with SNP & Variation Suite v7.6.8

e To call a ROH: min. 15 homozygous SNP in row

: min. required density 1 SNP every 100kb
: Max. gap between 2 SNP < 1000kb
e 5 ROH length categories were used:

uMb 2-42b | 423 M | 5-16b | > 16 M

H missing allowed

HD/ 54k 16/1 32/2 64/4

H heterozygotes allowed

HD/ 54k 1/0 2/0 4/0 8/0 16/1
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r~ ™
Definition of a run of homozygosity

® Defined with SNP & Variation Suite v7.6.8

e To call a ROH: min. 15 homozygous SNP in row

: min. required density 1 SNP every 100kb
: Max. gap between 2 SNP < 1000kb
e 5 ROH length categories were used:

uMb 2-42b | 423 M | 5-16b | > 16 M

H missing allowed

16/1 2/2
HD/ 54k 6/ 32/ 64/4
H heterozygotes allowed
R 1/0 2/0 4/0 8/0 16/1 m—) .
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ROH inbreeding coefficients

e From 5 ROH length Categories we calculated 5 inbreeding
coefficients:

Frous>1mp, ™ up to 50 generations from common ancestor
Frorsom, = up to 20 generations

Frot>4mp, = upto 12.5 generations

Frot>smp = up to =6 generations

Frou>i6mp, = up to =3 generations




Pedigree data

Pedigree included 1647 animals —

Mean complete generation equivalent = 6.23
Fppp mean value = 0.024 = 0.022 (range 0 — 0.17)
Correlations between the F,., and F,; from

54k panel = 0.79 — 0.82 (highest for Fyq =1 6mp)

HD panel = 0.76 — 0.81 (highest for Fyq = 16mp)
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/Small ROH segments - ancient inbreeding
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Large ROH segments - recent inbreeding

— 54k panel
E— ROH >8 Mb
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- Importance of adjusting parameters

HD panel example for ROH 1-2 Mb

Allowing O, 1, 2 or 4 heterozygotes




Importance of adjusting parameters
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Importance of adjusting parameters
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Importance of adjusting parameters

HD panel example for ROH 8-16 Mb

Allowing O or 10 heterozygotes
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Importance of adjusting parameters
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Importance of adjusting parameters
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Conclusions

SNP panel density does affect estimation of ROH

Adjustment of parameters is crucial for estimation

More work should be done on this field
We recommend 54k panel for segments > 4 Mb

® 54k panel overestimate Fp,, for short segments — false IBD

We recommend HD panel for all segments

e HD panel can overestimate long segments — heterozygotes “in row”

Software developers should include restrictions in their algorithms
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