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Table 2. Accuracy of predicted genomic breeding values in different scenarios of number of QTL and percent of

QTLs with dominance effect

A+100%D A+50%D A+25%D A+10%D A

(Normal distribution) J s 2545
0.64 0.71 0.78 0.81 0.83 QTL 1000
0.63 0.72 0.78 0.82 0.80 QTL 500
0.63 0.70 0.78 0.77 0.78 QTL 250

(Gamma distribution) Ll ;55
0.72 0.75 0.80 0.82 0.82 QTL 1000
0.71 0.77 0.79 0.79 0.80 QTL 500
0.70 0.72 0.78 0.80 0.80 QTL 250

(Uniform distribution) c&1s:$, #0565

0.71 0.75 0.78 0.81 0.84 QTL 1000
0.70 0.76 0.78 0.80 0.80 QTL 500
0.69 0.75 0.77 0.80 0.79 QTL 250
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Table 3. Mean square error of predicted genomic breeding values (MSEp) in different scenarios of number of

and percent of QTLs with dominance effect

A+100%D A+50%D A+25%D A+10%D A
Jley @jg
Normal distribution
536523.9 453647.8 381933.4 364119.5 337112.3 TL 1000
126765.7 112543.2 109445.3 101634.8 97867.4 QTL 500
123451.6 110975.3 93411.6 93315.2 88765.4 QTL 250
LB &5
Gamma distribution
128561.1 122947.3 97129.4 90261.6 85016.6 TL 1000
58377.3 43063.7 38594.2 38493.9 37216.5 QTL 500
33762.8 27494.7 23585.7 23842.4 23285.8 QTL 250
Ay g
Uniform distribution
294532.7 253781.9 245100.2 236759.6 234573.1 TL 1000
121345.8 114767.9 108744.2 102431.6 98124.2 QTL 500
85643.5 77146.7 73190.4 68754.9 66798.4 QTL 250
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Table 4. Bias of %enomic breeding values in different scenarios of number of QTL and percent of

QTLs with dominance effect
A+100%D A+50%D A+25%D A+10%D A

Jes @i

Normal distribution
725.11 668.34 631.56 610.37 580.44 QTL 1000
360.34 333.45 312.45 294.32 276.27 QTL 500
179.36 167.22 159.64 155.64 139.20 QTL 250
L 9

Gamma distribution
652.43 623.72 571.28 524.68 478.35 TL 1000
305.70 290.71 273.56 256.27 233.44 QTL 500
155.05 147.78 139.65 125.37 118.00 QTL 250

S, i

Uniform distribution
654.06 622.33 611.72 563.54 537.67 TL 1000
338.29 313.52 301.44 265.07 250.36 QTL 500
174.41 160.66 155.47 139.13 128.67 QTL 250
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Table 5. Reliability of genomic breeding values in different scenarios of number of QTL and percent
of QTLs with dominance effect

A+100%D A+50%D A+25%D A+10%D A
by @iy
(Normal distribution)
0.34 0.39 0.45 0.48 0.51 QTL 1000
0.32 0.40 0.42 0.50 0.53 QTL 500
0.30 0.41 0.44 0.47 0.50 QTL 250
L @iy
(Gamma distribution)
0.36 0.39 0.45 0.51 0.52 QTL 1000
0.40 0.44 0.46 0.49 0.55 QTL 500
0.38 0.40 0.47 0.52 0.52 QTL 250
SIS @i
(Uniform distribution)
0.41 0.43 0.48 0.52 0.53 QTL 1000
0.37 0.46 0.45 0.49 0.51 QTL 500
0.38 0.38 0.41 0.53 0.54 QTL 250
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Extended Abstract

Introduction and Objective: The review of published articles in the field of genomic selection
shows that in the most of studies conducted in livestock and crop species, genomic evaluation
and prediction of genomic breeding values have been done without considering the dominance
genetic effects. However, recent studies have shown that the dominance genetic effects
contribute significantly to the phenotypic variation of productive traits of domestic animals.
Therefore, it seems that ignoring the dominance genetic effects will affect the accuracy of the
genomic evaluation. In this article, the consequences of not considering the dominance genetic
effects in the genomic evaluation model on accuracy, mean square error, bias and reliability of
genomic breeding values were investigated.

Material and Methods: A genome consisting of 5 chromosomes, each 1 Morgan length,
containing 5000 bi-allelic single nucleotide polymorphism (SNP) was simulated at heritability
level of 0.5. All quantitative trait loci (QTLs) were assigned additive genetic effects. Different
distributions of QTL effects (uniform, normal and gamma) as well as three scenarios of the
number of QTL as 5, 10 and 20% of the total number of SNPs (respectively 250, 500 and 1000
QTLs) were considered as simulation hypotheses. In different scenarios, dominance genetic
effects were given to 0.00, 10, 25, 50 and 100% of QTLs. The genomic breeding values were
estimated using the genomic best linear unbiased prediction method (GBLUP) and the criteria
of LR method such as prediction accuracy, mean square error of prediction, bias and reliability
of the genomic breeding values were used to analysis genomic breeding values predicted by
GBLUP.

Results: The results showed that if the dominance genetic effects contribute to the phenotypic
variation of the interested trait, but ignored from the genomic evaluation model and remain
unseparated from the additive genetic effects, lead to a decrease in the accuracy of the genomic
breeding values by about 25%. Also, the mean square error of prediction of genomic breeding
values increased by 60% following increase in the percentage of QTLs with dominance effect
from 0.00 to 100%. The bias of genomic breeding values was also affected by ignoring
dominance effects and increased by 36% following increase in the percentage of QTLs with
dominance effect from 0.00 to 100%. Also, the reliability of genomic breeding values was
significantly reduced by about 40% with the increase in the percentage of QTLs with dominance
effect from 0.00 to 100%.

Conclusion: In general, the results of this research showed that not separating the dominance
genetic effects from additive genetic effects leads to low-accuracy, biased, and unreliable
estimates of genomic breeding values, which will ultimately reduce the efficiency of genomic
selection schemes. Therefore, it was suggested that in order to increase the efficiency of
genomic selection, dominance genetic effects should be included in the genomic evaluation
model.

Keywords: Dominance genetic effects, GBLUP, Genomic evaluation, Polymorphism, Single
nucleotide
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