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selection in Iranian indigenous and high reproductive performance Romanov sheep
breeds, the genomic data of 233 sheep were used. The genomeic data of Romanov
sheep were obtained from the iSheep database and the genomic data of Iranian sheep
was achieved from the database at https://disk.yandex.ru/d/3N2wEv0-9_NLOw. Data
filtering and quality control, genetic differentiation index analysis (FST) and principal
component analysis (PCA) were performed to determine genetic groups using PLINK
1.9 software. Following the final filtering, the genomic information of 488,752
common SNPs from autosomal chromosomes of 79 Romanov heads compared to 120
heads of nine Iranian indigenous sheep breeds to screening signature of selection. The
ubiased FST (0) estimator and XPEHH statistic were used to explore the signs of
selection. The genes related to selected genomic regions were extracted using the
BIOMART online database corresponding to areas in the sheep genome assembly (Oar
3.1). A total of 489 genes associated with the selected genomic regions (consisting of
0.1% of the studied markers) were identified. Investigation of the genomic regions
under selection showed that out of all the identified genes related to the difference
between the two studied groups, 7 genes were involved in biological pathways related
to steroid synthesis and ovarian steroidogenesis that may be associated with litter size.
Identifying this pathway and other complementary studies about genes involved in
reproduction could be effective in designing breeding programs to improve
reproductive performance.
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Extended Abstract
Introduction

Around 12,000 BP, sheep (Ovis aries) were among the first animals domesticated by humans during the
Neolithic Revolution. Iran has a good genetic diversity by having more than 30 breeds of sheep. Heep
production plays a significant role in providing animal protein. These breeds are bred for meat and to a limited
extent milk with thick wool, but are hardy and resilient in harsh environments. By development of molecular
genetics, identification of selection signatures which reflects natural or artificial selection has become possible,
and numerous methods have been developed in this regards. Using selection signature methods, we aimed to
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uncover adaptive selection signals, profile production types, and elucidate gene functions within selection
patterns related to reproduction and litter size in sheep.

Materials and Methods

In order to identify genes related to reproductive performance with divergent selection between Iranian
indigenous sheep breeds and high reproductive performance Romanov sheep breed, the genomic data of 233
sheep were used. The genomic data of Romanov sheep were obtained from the iSheep database and the genome
of Iranian sheep was retrieved from the database at https://disk.yandex.ru/d/3N2wEv0-9_NLOw. Data filtering
and quality control, genetic differentiation index analysis (Fst) and principal component analysis (PCA) were
performed to determine genetic groups using PLINK 1.9 software. . Following the final filtering, the genomic
information of 488,752 common SNPs from autosomal chromosomes of 79 Romanov heads compared to 120
heads of nine Iranian indigenous sheep breeds to screening signature of selection. The unbiased Fsr (0)
estimator and XPEHH statistic were used to explore the signs of selection. The genes related to the selected
genomic regions were extracted using the BIOMART online database corresponding to areas in the sheep
genome assembly (Oar 3.1).

Results and discussion

A total of 489 genes associated with the selected genomic regions (consisting of 0.1% of studied markers)
were identified. Investigation of the genomic regions under selection showed that out of all identified genes
related to the difference between the two studied groups, 7 genes were involved in biological pathways related
to steroid synthesis and ovarian steroidogenesis that may be associated with litter size.

Conclusion
Identifying this pathway and other complementary studies about genes involved in reproduction could be
effective in designing breeding programs to improve reproductive performance.
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