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Objectives

Mining the genetic heterogeneity between Braunvieh and
Fleckvieh

EAAP, 2019



Genome-Wide Association Study for Leg Disorders in Austrian Braunvieh and Fleckvieh

Material

Cows

m 1999 Fleckvieh (FLV), 985 Braunvieh (BSW)
SNPs

m Geneseek Genomic Profiler HD BeadChip

m 76932 SNPs

m 74762 SNPs (MAF 0.01; call rate 99 %)
Phenotype

m total number of leg disorders until DIM 300th

= EBV

EAAP, 2019



Genome-Wide Association Study for Leg Disorders in Austrian Braunvieh and Fleckvieh

Material
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e —
Methods/genome-wide association study (GWAS)
Estimation of

breeding values

GWAS
(ASReml)

(GCTA - MLMA)

FDR < 0.10

Genomic
plink: .map, .ped

annotation
im, .bim, .bed, .pheno

(ARS-UCD1.2)
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Methods/EBV prediction
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y=XB+Z,u+Z,v+Z,p+e¢

total number of leg disorders scored till DIM 300

fixed effects : a general mean, breed (Braunvieh or
Fleckvieh), parity (1,2,3,4 or >4), calving year-season,

hoof status recording code (four levels)

~N(0,Ac?) EBV

~N(0,I62) random veterinarian effect

~N (0, Iag) random permanent environmental effect
~N(0,Io?) residual
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Methods/GWAS model

u=u+Xb+2Zg+e

u EBV

K general mean

b additive effect of all single SNP

X design matrix {0, 1, 2}

g ~N(0, Gagz) cumulated effect of all remaining SNPs,

G corresponds to the genomic covariance matrix between cows
calculated based on SNPs.

e ~N(0,I02) residual

EAAP, 2019



Genome-Wide Association Study for Leg Disorders in Austrian Braunvieh and Fleckvieh

Results/GWAS

BSW

-logyg(p)

1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 1819 20 2122 232425 27 29
chromosome

EAAP, 2019



Genome-Wide Association Study for Leg Disorders in Austrian Braunvieh and Fleckvieh

e
Results/GWAS
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e
Results/GWAS

[ sNe | Positionlbp]** | Additiveeffect | FDR* | Annotation** |

1:3,303,269 0.018 7.5:10% intergenic, between MIS18A and HUNK.
1:43,542,488 0.012 0.0001 intergenic, between DCBLD2 and COL8A1L
ARS-BFGL-NGS-6521 1:50,767,507 0.007 0.0150 intergenic, between CBLB and CCDC54
intergenic, between CAV2 and TES
L o
_ 5:61,220,624 0.010 0.0530 intergenic, closest to NEDD1
T - o R e——
_ 6:115,208,599 0.016 0.0210 intergenic, between ADRA2C and LRPAP1
iksieam v s ——
_ 13:13,590,662 0.008 0.0120 intergenic, closest to CELF2
_ 13:23,590,146 0.019 33107 intergenic, between SPAG6 and PIPAK2A
ARS-BFGL-NGS-63852 14:55,768,446 0.010 0.0040 intergenic, between TMEM74 and EMC2
_ 16:12,125,227 0.010 0.0007 intergenic between B3GALT2 and GLRX2
_ 16:12,280,122 0.008 0.0060 intergenic, between UCHLS and RGS2
16:36,037,389 0.007 0.0006 intergenic, between RGS7 and XCL1
24:24,273,191 0.002 0.0820 intergenic, between CCDC178 and KLHL14.

*False Discovery Rate

**ARS UCD1.2.assembly o e = = = 9aco
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Methods/principal components analysis

genotypes

PCA

Matrix size Separation of
50x50 SNPs

BSW and FLV
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Methods/Local principal components analysis between
breeds/ Machalanobis distance

DM=V a'v-id

d= [ ElB.‘h‘W P ElFLV' EZBSW == E2FI.V' “"EIOBSW == EIOFLV ]

Z‘l?z}-.-.fm, eigenvectors

V - pooled covariance matrix of all eigenvectors

Ngngp Np + Ng — 11 .
T= . -d'Vld~F -
ng +ng 10(ng + ng — 2) 10mp+np-11

n, number of cows representing each breed

EAAP, 2019



Genome-Wide Association Study for Leg Disorders in Austrian Braunvieh and Fleckvieh

Comparison of LD patterns
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Methods/Differences in pairwise LD structure between
breeds

§= [;[(”iZI +vi22) — Wiz + V) |+ ;[(V:‘u + Vin2) — Wizq + Vi22) |2

§ — general meausure of variability

Vjj — product of linkage disequilibrium covariance matrix of breed;
and the vector of eigenvectors corresponding to breed;

(Garcia, 2012)
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e
Results/PCA/BTA1
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Results/PCA/BTA5
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e
Results/PCA/BTA6
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Results/PCA/BTA13
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e
Results/PCA/BTA16
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Conclusions

B Genetic heterogeneity in the number of leg disorders between
Fleckvieh and Braunvieh

B Differences in LD structure between Fleckvieh and Braunvieh
in some genomic regions

B Differences in LD structure partially explain genetic
heterogeneity
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