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Abstract
Objective

The number of lambs per lambing is one of the key reproductive traits in sheep, and the
polymorphisms located in the whole genome can partially explain the architecture and phenotypic
variance of this trait with low heritability. In this regard, the locations of ROHs that are subject
to positive selection or give rise to favorable alleles in the population tend to become fixed in the
genome and form ROH islands over long periods of time. Furthermore, selection not only
increases the frequency of new, beneficial mutations, but also preserves some signals throughout
the genome. Because these regions are often economically important traits, identifying and
tracking these regions is the most important issue in animal genetics.

Materials and methods

To identify selection and ROH island signatures, 81 native Zandi sheep, including productive
ewes (42 animals) and others with only singleton records (39 animals), were genotyped using the
llumina Ovine SNP50 medium-density array. The unbiased statistical theta method in the R
software was used to identify selection signatures. Candidate genes were identified in Ensemble
109 using BioMart software based on SNPs that were in the upper 0.1% range of theta. LD was
calculated between all pairs with r2 by PLINK software. In addition, the Rs DetectRUNS package
was useful to determine the proportions of the homozygous genome and considered one percent
of the highest frequency SNPs in ROH to be ROH islands.
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Results

Based on the results of the obtained theta values, the genomic regions on chromosomes 1 (3
regions), 2 (2 regions), 5, 6 (2 regions), 8 (2 regions), 10 and 25 were identified. In this study,
the extent of LD in this study was 40 kb with r2=0.2. A total of 17 ROH islands ranging in length
from 270.46 Kb to 8.25 MB associated with the trait under study and covering less than 1% of
the sheep genome were identified. The ROH islands were not evenly distributed across the
genome. The highest number of ROH islands was observed on chromosome 1, the lowest on
chromosome 24. The candidate genes PER2, KCNH7, CLCN3, UTG8 and EPHAS5 conserved
these regions. Further investigation using bioinformatic tools revealed that these genome regions
overlapped with genes associated with ovarian granulosa cell development, ovulation rate, lipid
transport in Sertoli cells, and early fetal growth.

Conclusions

The results of this study showed that the multi-year selection processes of different sheep breeds
based on economic traits led to the formation of many ROH islands in the sheep genome.
Therefore, scanning these regions at the genome level could be an alternative strategy to identify
genes and associated loci with economic traits. However, further association and function studies
are needed to substantiate the importance of these genes.
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Figure 1. Distribution of 10 windowed theta values for high (a) and low (b) fecundity in
Zandi sheep breed: the SNP position on different chromosomes shown on the X-axis, and
theta values are plotted on the Y-axis. The values above the line are in the 99.9 percentile of

all Theta values
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Figure 2. Manhattan plot of the distribution ROH Island on different chromosomes in Zandi
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