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ABSTRACT

The detection of genomic regions under positive selection is one of the important topics in population genetics. The
objective of the present study was to identify the genomic regions that have been under natural or artificial selection in
Afshari and Moghani sheep breeds. Seventy-five samples from Afshari (N=41) and Moghani (N=34) breeds have been
genotyped using the Illumina Ovine SNP50K BeadChip. Unbiased method of population differentiation index (Theta) was
used to detect the positive selection signatures using Lokern R package. The results of this study revealed 16 genetic regions
on chromosomes 2, 3, 4, 8, 9, 13, 15, 22 and 26 where have been under positive selection in these two Iranian sheep breeds.
A majority of the genes were involved in signal transduction pathways in a wide variety of cellular and biochemical
processes. In particular, selection signatures were identified spanning several genes that directly or indirectly influenced
pigmentation (EDN3, BNC2), skeletal morphology and body size (ALX4, EXT2, BMP2), metabolic regulation (PPP1R3D)
and immune response (IL2RB). The results of the present study and identified genomic regions suggest that the selection
during the evolution and adaptation to the different environments and geographical conditions led to population
differentiation in Afshari and Moghani breeds. In conclusion, finding of this study can play an important role in tracing the
genomic regions associated with the distinctive traits of these two indigenous breeds.
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Table 1. Description of quality control steps of the genotyping data in Afshari and Moghani sheep breeds

Quality control in Afshari-Moghani data set

Number of Animals

Excluding Animals with 95% Call rate

Number of SNPs

Excluding SNPs <2% MAF over all animals
Excluding SNPs with deviation from HW (<0.000001)
Excluding SNPs with unknown chromosomal position

75 (41 Afshari samples and 34 Moghani samples)

4 Afshari samples

49018

1419

411 (19 Afshari samples and 392 Moghani samples)
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Figure 1. PCA plot showing the relationship between the analyzed breeds using individual genotypes.
(AFS: Afshari and MOG: Moghani breeds)

1. Manhattan plot



Ay VPAS lins) oF 5l oFA 8,58 el ol psle

Win5 FST

Win5 FST

ool L5 3,0 9 X j9me (59, LSNP S5 Comdae t Sl g (5 ,)Lidl ol 555 o 40 L5 WINS sla o)) ause5 Y JSCo
Sl L (5L°u*’))l JS Saws 14/4 BMQULWJ o«.\...urg.w).: s el suds sols ‘J»Jl.o..v Y 197 ($9)

Figure 2. Distribution of windowed theta values for Afshari versus Moghani breeds by chromosome: SNP position in
the genome is shown on the X-axis, and win5 theta values are plotted on the Y-axis. The values above the line are in
the 99.99 percentile of all Theta values.
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Table 2. The identified genes under selection in Afshari and Moghani breeds

Chromosome- Region Physical Position (kb) Gene name Distance (kb)
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