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% FINNISH AYRSHIRE

« Second most common dairy breed in
Finland

* Joint evaluation of breeding values in
Finland, Sweden, and Denmark by NAV'

« (Genomic information included in 2011

« Genomic estimates for Al-bulls and all
genotyped females

 Selection based on Nordic Total Merit

TNAV 2024
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GENERATION PROXY SELECTION MAPPING
. (GPSM)’

» Associate SNPs under selection to given proxy, e.g., birth date

« Detect SNP allele frequency changes
— Subsequent generations
« Distinguish polygenic selection from drift

* |dentifies SNPs responding to selection
* Accounts for population structure with genomic relationship matrix (GRM)

» Applied e.qg., beef cattle and pigs but not in the FAY

"Decker et al., 2012; Rowan et al., 2021; Grohmann et al., 2023
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$ AlM

The aim of this study was to discern
selection signatures from genomic
changes emerging due to random drift

In the genome-selected Finnish
Ayrshire.
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% MATERIAL

« 74135 FAY genotyped for 45,834
autosomal SNPs

« Animals born in 2009-2020
— 9,975 bulls
— 64,140 cows

« SNPs limited to minor allele frequency
(MAF) >0.01"

— 43,462 SNPs in bull data
— 43,641 SNPs in cow data

" Purcell & Chang, 2021
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« Variable AGE (from Jan 2009 to the birth
month of the individual, in full years)

 Proportion of variance (PVE) in AGE
explained by genome-wide SNPs'

« y=u+2Zg+e,where
y = vector of AGE
M = mean AGE
Z = matrix relating AGE iny to g

g = vector of random polygenic effects (uses
GRM)?

e = vector of random residual effects
g
e PVE = %
05+0%
TYang et al. 2011; GCTA, 2024 2 %anRaden, 2008
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« Estimate SNP effects’
 y=u+xb+Z2g+e, where

« X = vector of SNP genotypes

« b = vector of effect size for SNP
(related to reference allele, here: the
minor allele)

« The SNPs with g-value<0.1 were
considered significant

Yang et al. 2011; Rowan et al., 2021; GCTA, 2024

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI EAAP 2024 Katri Sarviaho (University of Helsinki)

% METHODS — GPSM (2/2)

AGE ~ mean + xb + Zg +e

AGE

AGE

b<0

AA aA aa

genotype

Figure 1. The univariate genome-wide linear mixed
model to identify SNPs associated with proxy AGE.
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% RESULTS (1/4)

Table 1. Number (N) of animals and markers in the subsets, variance components (agz, a2, and a#), proportion of variance

(PVE) and the associated p-value explained by genome-wide SNPs and the related standard errors (SE).

B R T R T

0,075 43462 248(0.070) 078(0.018)  3.26 (0.066)  0.76 (0.008)  0.000
64,160 43641 2.73(0.043) 078 (0.005) 3.52(0.043)  0.78(0.003)  0.000

Table 2. Number (N) of observations and markers in the subsets, and number of genome-wide SNPs associated with

9,975 43,462
64,160 43,64 54
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Figure 2. Distribution of allele substitution effects A) for bulls and B) for cows for GPSM
significant (left) and null SNPs (right).
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AGE ~ mean + xb + Zg +e

AGE
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AGE
b<0
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Figure 3. Positive and negative allelic
substitution effects.
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value for SNPs in bull genomic data.
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Table 3. Allele substitution effects (b) in the GPSM, their standard errors (SE), and the Q-values associated with the p-

652,553
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30,219,965
47,465,304
56,566,543
40,410,495
31,132,914
30,620,433
66,072,100

67,472,539

48,837,136

20,196,747
709,325

43,896,312
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Table 3. Allele substitution effects (b) in the GPSM, their standard errors (SE), and the Q-values associated with the p-
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value for SNPs in bull genomic data.
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Table 4. Allele substitution effects (b) in the GPSM, their standard errors (SE), and the Q-values associated with the p-
value for SNPs in cow genomic data.
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Table 4. Allele substitution effects (b) in the GPSM, their standard errors (SE), and the Q-values associated with the p-
value for SNPs in cow genomic data.
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% DISCUSSION

GPSM detected genome wide associations of genotypes on AGE

Similar PVE in bulls and cows

« Overall similar selection background (sampling strategy’) in the genotyped FAY bulls and
COWS

Mean significant SNP effect two-fold in bulls (0.34) compared to cows (0.17)

* Intense selection of bulls (shorter generation intervals)
Effect of mixing Nordic Red breeds?

Association of significant SNPs with traits under selection?

"Rowan et al., 2021
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. concLucions

Overall, 52 SNPs in FAY bulls and 54
SNPs in FAY cows associated with birth
date.

Selection signatures emerged during
genomic selection were identified
genome wide.

Selection in bulls more intense
compared to cows.

Selection signatures relate to e.g. milk
fat yield and stature
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