Using dense SNP markers in runs of
homozygosity to measure
Inbreeding
Borghild Hillestad
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Introduction

e SNP-density and genotyping quality controls
e Runs of homozygosity (ROH)

— Long runs = recent inbreeding
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— Short runs = ancient inbreeding

e ROH-criteria and definition
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Objective

e Investigate how the different
SNP-densities affect the
correlation between Fy5, and

Freq IN NOrwegian Red cattle
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e Observe how different genotyping quality controls affect

the discovery of ROH, Froy and its correlation to Fp4
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http://www.skogoglandskap.no/

Genotyping and density sets

e 384 Norwegian Reds, lllumina HD chip, 777 K
e 3 289 Norwegian Reds, Illumina Bead chip, 54 K

e 4 different quality controls
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— 10 main density sets

— 4 control density sets
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S
=
> Genotyping quality controls
=
% Main sets: Control sets:
2 _ GC score > 0.7 o 610K(MAF>0.01)
% — Autosomal SNPs only — as main sets
s — Individual call rate > 95 % — MAF > 0.01
- _ SNP call rate > 90 % e 597K(MAF>0.02)
— HWEp < 1076 — as main sets
— MAF > 0.02
e 48K(GS) and 539K(GS)
— MAF > 0.05

— Mendelian error rate < 2.5 %

— Autosomal SNPs only
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SNP density sets
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707 609 2 509 326 386
530K 530 706 - 297 975 381

400K 398 029 - 888 366 381

300K 298 521 - 1567586 381

220K 223 890 - 1839909 381

167K 167 917 -2 038 250 381

125K 125 937 - 3486 335 381

95K 94 452 -4 076 257 381

70K 70 839 - 4 551 967 381

53K 53 129 - 6074180 381
610K(MAF>0.01) 610 885 - 1167558 381
597K(MAF>0.02) 597 454 - 1167558 381
OK(GS) 539 665 -2.736 273 384

% 48 249 37 026 606 3289
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ROH criteria
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48-95 K 2 000 15

125-300 K 1 000 25

400-707 K 500 50
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F-value based on ROH

F X Lron
B! Prtias
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® Loy = total length of ROH

® L,yro = total length of genome covered by SNPs

(McQuillan, R. et al. 2008)
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Pedigree sets

53-707K, Deep
597K(MAF>0.02)
& 5 generations

610K(MAF>0.01)
3 generations

Deep
48K(GS) 5 generations

3 generations

Deep
539K(GS)

5 generations

3 generations
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2 588
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1 286

381

381

3 289

3 289

3 289

384

384

384

1875-2004 0.020

1935-2004 0.017
1947-2004 0.009
1875-2009 0.022
1930-2009 0.019
1947-2009 0.012
1875-2004 0.020
1935-2004 0.017

1947-2004 M 0.010



Results
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610K(MAF<0.01)
597K(MAF<0.02)
539K(GS)
48K(GS)
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Results

Average no. of ROH pr Individ
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Average number of ROH per individ
divided into size categories
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ROH size

>16Mb

B 48GS/GEBV
ms53

n70

mos

125

m 167

m220

H 300

m 400

m530

m 539GS/GEBV
1 597MAF0.02
1 610MAF0.01
n 707

www.umb.no




Results

Correlations between Froh and Fped in different SNP-densities
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Concluding marks

e SNP density does not affect detection of ROH > 4 Mb
e High SNP densities discovers more ROH < 1 Mb

® Froy INcrease with SNP density
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® (FronFpeq)-correlations are affected by pedigree depth,
not SNP density

e Different genotyping quality controls might affect the
results
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“It Is that range of biodiversity that we must care for — the
whole thing — rather than just one or two stars.”

David Attenborough, BBC Interview
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Thank you for
your attention!
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http://www.bbc.co.uk/nature/programmes/tv/state_planet/attenborough.shtml
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