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ABSTRACT

In this study, Bayesian approach via Gibbs sampling was used to predict unknown parameters of five equivalent
Genomic Best Linear Unbiased Predictions (G-BLUP), each with different scale of G matrix by using allele
frequency of founder population (Gfoun), allele frequency of reference population (Gref), allele frequency equal to
0.5 (G05), a normalized matrix with average diagonal coefficients equal to 1 (Gnorm) and a weighted G matrix with
A matrix (Gwei). A random mating population and a selected population were used to compare results of a trait with
heritability of 0.25 on a genome constructed of three chromosomes with 105 QTLs and 3000 single nucleotide
polymorphisms. The results showed that higher variance existed in the elements of G matrices compared with A
matrix. Average diagonal and off-diagonal elements except Gnorm and Gwei were higher than corresponding
elements in A. Gnorm-BLUP and G05-BLUP methods led to inflated genetic variance in contrast other three methods
and this inflation was lower in selected population. Average accuracy over 5 G-BLUP in random population was
0.084 higher than selected population (0.762 vs. 0.652) and bias was 0.041 lower (0.026 vs. 0.04). Bias of prediction
of true breeding value of selected population by using Gwei almost was zero but with Gref greater than 0.06. The
greatest accuracy and the smallest bias can be obtained by using allele frequency of reference population that re-
scaled with A matrix.
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Table 1. Minimum, maximum, average and, variance of diagonal elements in different genomic relationship matrixes

A Gfoun Gref G05 Gnorm Gwei

Minimum 1.000 1.907 1.968 1.098 0.914 0.830

Population 1 Maximum 1.267 2.685 2.761 1.690 1.281 1.610
Average 1.012 2.089 2.154 1.221 1.000 1.012

Variance 0.0008 0.008 0.008 0.004 0.002 0.008

Minimum 1.000 1.924 2.211 1.103 0.904 0.815

Population 2 Maximum 1.315 2.787 3.147 1.773 1.287 1.708
Average 1.040 2.183 2.445 1.262 1.000 1.038

Variance 0.001 0.013 0.015 0.008 0.002 0.014
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Table 2. Minimum, maximum, average and, variance of off-diagonal elements in different genomic relationship matrixes

A Gfoun Gref G05 Gnorm Gwei
Minimum 0 0.816 0.860 0.224 0.4 -0.260
Population 1 Maximum 0.765 2.084 2.150 1.220 1.000 1.009
Average 0.032 1.109 1.157 0.449 0.537 0.032
Variance 0.002 0.01 0.01 0.006 0.002 0.01
Minimum 0.0008 0.844 1.052 0.25 0.43 -0.290
Population 2 Maximum 0.858 2.372 2.701 1.445 1.105 1.283
Average 0.089 1.212 1.451 0.533 0.593 0.089
Variance 0.003 0.02 0.02 0.01 0.003 0.02
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Table 3. Difference between averages of diagonal and off-diagonal elements in different genomic relationship matrixes

A Gfoun Gref G05 Gnorm Gwei
Population 1 0.98 0.98 1 0.77 0.46 0.98
Population 2 0.95 0.93 0.99 0.71 0.41 0.95
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Table 4. Estimation of variance component + standard error by using different genomic relationship matrixes

Gfoun Gref G05 Gnorm Gwei
Gs 0.728+0.015 0.729+0.015 0.726+0.015 0.728+0.015 0.724+0.014
Population 1 Gz 0.249+0.012 0.244+0.012 0.324+0.017 0.53+0.03 0.264+0.012
h? 0.255+0.011 0.251+0.011 0.31+0.014 0.42+0.016 0.267+0.011
Gé 0.777+£0.012 0.778+0.012 0.776+0.012 0.778+0.012 0.770£0.012
Population 2 c’ 0.1730.03 0.15620.03 0.224+0.04 0.3860.06 0.182+0.03
h2 0.182+0.023 0.17+0.022 0.224+0.024 0.332+0.032 0.191+0.02
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Table 5. Minimum, maximum and average tstandard error of correlation coefficient between true and estimated
breeding values

Gfoun G05 Gnorm Gwei

Minimum 0.594 0.601 0.637 0.685

Population 1 Maximum 0.852 0.853 0.88 0.86
Average 0.737+0.007 0.723+0.007 0.735+0.007 0.745+0.008 0.740+0.005

Minimum 0.384 0.376 0.415 0.436

Population 2 Maximum 0.84 0.839 0.865 0.854
Average 0.644+0.016 0.65+0.017 0.653+0.014 0.65+0.016 0.663+0.013
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Table 6. Intercept, coefficient of regression and determination coefficient of true breeding values on estimated
breeding values

Gfoun Gref G05 Gnorm Gwei
b0 -0.005+0.055 -0.037+0.046 0.005+0.036 -0.038+0.057 -0.009+0.018
Population 1 bl 1.031+0.033 1.033+0.033 1.025+0.033 1.031+0.033 1.008+0.03
R? 0.63+0.015 0.63+0.015 0.63+0.015 0.63+0.014 0.63+0.014
b0 0.825+0.043 0.833+0.026 0.845+0.025 0.867+0.031 1.067+0.038
Population 2 bl 1.048+0.034 1.063+0.043 1.031+0.037 1.051+0.04 0.991+0.034
R? 0.52+0.04 0.52+0.041 0.52+0.04 0.52+0.04 0.54+0.038
b0: Intercept, b1: Coefficient of regression, R% Determination coefficient
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