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Table 1. Parameters of the simulation process

Low linkage High Tinkage
Parameter disequilibriun disequilibriun
Historical populatio
No. of generations Epopulation size) in pha 1000 (210C 1000 5210C
No. of generations (populaticsize) in phase - 100 (210
No. of generation (population size) in pha - 90 (2100
Recent population
No. of founder sires (darr 30 (2070
No. of generatior 10 (until 1200
No. of offspring per da 1
Mating syster Randon
Replacement ratio fcmales (female: 0.8 (0.2
Criteria for selection/cullin EBV/age
Sex probability for offsprin 0.t
Genome
No. of chromosom 30
Total length of chromosomes (c 300(¢

Marker distributiol

No. of QTL allele:

Effectsof QTL allele:

Marker and QTL mutation re
Position of marker and Q7
No. of QTL

No. of marker

Evenly space
Random (2, 3, or.
Gamma (0.4
0.00002!
Randon
100 or 501
999(
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Table 2. Heritability (diagonal) and genetic (abak@gonal) and phenotypic (below diagonal) correfet between
different environments

Environment 1 (hf=0.1) 2 (Ff=0.25) 3 (If=0.5)
1 (H¥=0.1) 0.1 0.56 0.47
2 (hf=0.25) 0.23 0.25 0.83
3 (K¥=0.5) 0.21 0.46 0.5
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Table 3. Accuracy (standard deviation) of genomedtions in three different environments usinggé and
multiple trait animal models

Single trait animal model Multiple trait animal model
Scenarios Environment (heritability) Environment (heritability)
1(0.10) 2 (0.25) 3 (0.50) 1 (0.10) 2 (0.25) 3 (0.50)

1(HLD_100QTL) 0.493 (0.031) 0.541(0.040) 0.58®@L) 0.531 (0.037) 0.579 (0.021) 0.614 (0.026)
2(HLD_500QTL) 0.467 (0.048) 0.527 (0.041) 0.57PEE) 0.512 (0.046) 0.564 (0.031) 0.602 (0.035)
3(LLD_100QTL) 0.443 (0.062) 0.511(0.043) 0.5440@®) 0.506 (0.027) 0.558 (0.035) 0.586 (0.022)
4(LLD_500QTL) 0.420 (0.051) 0.474 (0.040) 0.53D@6) 0.479 (0.040) 0.528 (0.042) 0.580 (0.038)
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Table 4. Accuracy and standard deviation (in pdresis) of genomic predictions for animals with 5%, 50%

and 75% phenotype records in environment 3, usiagriformation of their relatives in the other eoniments via
multiple-trait animal models.

Training Environment . Environment

Environmens 1 and :

se
Scenarios Environment ¢ Environment ¢ Environment
Validation Environment 3 without with 25% with 50% with 75%
set phenotype records phenotype phenotype phenotype
record: record: record:
1(HLD_100QTL, 0.25¢ 0.42: 0.44¢ 0.52: 0.591
(0.034) (0.051) (0.048) (0.051) (0.033)
2(HLD_500QTL, 0.23( 0.40: 0.44( 0.51¢ 0.577
(0.091 (0.065 (0.061 (0.043 (0.035
3(LLD_100QTL) 0.207 0.38: 0.371 0.48¢ 0.521
(0.085) (0.072) (0.037) (0.045) (0.029)
4(LLD_500QTL) 0.20z 0.38¢ 0.30¢ 0.41( 0.429(
(0.062 (0.049 (0.080 (0.092 (0.078
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Abstract

The objective of this study was to evaluate différ@nimal models in different genomic scenariogstimate the
breeding values and to detect genotype x envirohifi&mx E) interaction. Genomic data were simulatedeflect
variations in number of QTL (100 and 500) and lig&alisequilibrium (low and high) using 10K SNP pdfioe 30
chromosomes. On this genome, the trait simulateédrge different environments with heritabilitied 0, 0.25 and
0.50, respectively. In the next phase, low (0.4¥) high (0.83) genetic correlations were assignetsvéen third
environment (A=0.50) with first (§=0.10) and second %h0.25) environments. The results indicated that the
accuracy of genomic prediction increased with iasneg the heritability, linkage disequilibrium atite genetic
correlation between the traits. Comparing to singét animal model, multiple trait animal modelcirased
accuracy of genomic prediction. Accuracies of geiegmnedictions were generally high when the genoboneeding
values of third environment were estimated usirigrination of their relatives in the second enviremty and the
highest accuracy (0.422) obtained from the scenwiith high linkage disequilibrium and low QTL. Also
accuracies of genomic prediction increased withgasing percentage of animals from 25 to 75. Gdgetiae level
of LD, type of animals in training set, number tiepotypic records in validation set and geneticetation across
environments play important roles if G x E interagtexists. In conclusion, considering the G x Eefiaction
contributes to understanding variations of quatitigatrait and increasing accuracy of genomic preain.

Keywords. Simulation, Accuracy of genomic prediction, Linkagksequilibrium, Animal model, Genetic
correlation
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