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Assessment of classical and genomic selection methods for introgression a major gene in sheep
using simulation
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The purpose of this study was to evaluate Classical, Genomic, gene-assisted classical selection
(GasClassical) and gene-assisted genomic selection (GasGenomic) methods for introgression a
major gene in sheep population to improve the litter size trait using a computer simulation. In
this regard, the litter size trait with heritability of 0.1, including two chromosomes each with a
length of 100 cM, was simulated. On each chromosome, 10000 SNPs and 100 QTLs were
randomly simulated. On chromosome 1, a single QTL as the major gene was generated that
accounted for 40% of the total genetic variance. This QTL was located in the position of 25.7
cM. After seven generations, the favorable and unfavorable allele effects for the QTL were fixed
for breed A and B, respectively. Using the gene introgression approach, the favorable allele in
breed A was transferred to breed B and after five generations backcrossing, genetic gain,
accuracy of evaluation, frequencies of favorable allele and inbreeding rate were evaluated.
Genetic gain in GasGenomic and Genomic were 26 and 62 percent more than those of
GasClassical and Classical methods, respectively. The frequency of favorable allele after five
generations in Classical, Genomic, GasClassical and GasGenomic methods were 0.387, 0.778,
0.965 and 0.975, respectively. The results of this study showed that if the goal is only
introgression a major gene to an indigenous breed, using gene-assisted classical selection can
increase the frequency of the major gene as much as the gene-assisted genomic selection.

4[ Key words: Litter Size, Major Gene, Introgression, Simulation.}
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