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ABSTRACT

The aim of the present study was to estimate the effective population size (Ne) in some Iranian sheep breeds using
genome wide SNP data. A total of 217 animal samples consisting of 45, 37, 34, 35, 45 and 11 samples from Zel,
Afshari, Moghani, Qezel, Lori-Bakhtiari and a wild-type of Iranian sheep breeds, genotyped by Illumina
OvineSNP50K Beadchip assay were used in this study respectively. This study has been performed in collaboration
with the Ovine HapMap project. The Ne was estimated using linkage disequilibrium across 4 up to 3500 generations
ago. The result of principal component analysis (PCA) indicated that all breeds will be separated from each other in
the first two principal components. Average expected and observed heterozygosity for different breeds ranged 0.36-
0.37 and 0.37-0.43 respectively. The Ne results showed a decreasing trend over the last 3500 generations for all
breeds, with an increasingly slope since about last 550 generations. The Ne in Iranian sheep breeds for 4 generations
ago were ranged from 9 up to 89. The highest historically effective population size was found for Zel breed (89
heads) and the lowest for Afshari (44 heads) and wild_type (9 heads) sheep breeds. Generally, the results indicated
that although a considerable genetic variation exists in these populations, however Ne has been decreased strongly in
Iranian sheep breeds especially in Afshari and wild-type sheep breeds during recent years and designing of
appropriate programs is necessary to conserve remaining purebred animals of these indigenous sheep breeds.
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Table 1. Summary of data mining steps performed on genotyping data of the studied sheep breeds

Step

Zel Lori_Bakhtiari Afshari Moghani Qezel Wild_type

Number of animals

Animals excluded due to >5% genotyping failure and PCA admixture

Remaining animals

Number of SNPs

Excluding the sexual chromosomes SNPs

SNPs excluded with MAF<2%

SNPs excluded with deviation from HWE (<10%)
Excluding unknown SNPs

Remaining SNPs

47 47 41 35 35 12
2 2 4 1 0 1
45 45 37 34 35 11
49018 49018 49018 49018 49018 49018
1203 1203 1203 1203 1203 1203
1558 1883 2613 1911 1555 14948
41 45 13 22 31 0
318 307 307 305 301 215

45898 45580 44882 45577 45928 32652
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Table 2. The mean of expected and observed heterozygosity, minor allele frequency and percent of alleles with
deviation from Hardy-Weinberg equilibrium in genotyping data after cleaning of Iranian sheep breeds

Characteristic

Lori_Bakhtiari Afshari Moghani Qezel Wild_type

Expected Heterozygosity

Observed Heterozygosity

Average of MAF

Number (percent) of SNPs with deviation from HWE (<0.05)

Number (percent) of SNPs with deviation from HWE (<0.01)

0.370 0.369 0.364 0373  0.373 0.367
0.373 0.378 0.377 0.379 0.374 0.439
0.283 0.282 0.277 0.285  0.286 0.278

2230 1908 2163 2379 970

(4.8%)  (4.9%) (4.3%) (4.8%) (5.2%) (2.9%)

622 412 562 639 215

(1.3%) (1.4%) (0.91%) (1.2%) (1.4%) (0.65%)
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