Extended abstract:

Identification of genomic regions related to litter size involning divergent selection
between Iranian indigenous and Romanov high reproductive sheep breeds

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 with more than 30 breeds of sheep and this livestock
plays a significant role in providing animal protein. These breeds are bred for meat and to a limitedhextent milk
with thick wool, but are hardy and resilient in harsh environments. With the development of moleculargenetics,
the identification of selection signatures reflecting natural or artificial selection has becoeme possible, and
numerous methods have been developed. Using selection signature methods, we aimed\to uncever‘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 perfermance withedivergent selection between Iranian
indigenous sheep breeds and Romanov high reproductive performaqce sheep breed, the genomic data of 233
sheep were used. The genomic data of Romanov sheep wereigbtained 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 (Fsr) 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 related to nine Iranian indigenous sheep breeds was used to scrining signature of selection. The unbiased
Fst () estimator and2XPEHH " 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}).
Results and diseussion
A total of 489 genes as?ociated 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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Identification of genomic regions related to litter size involving divergent selection

between Iranian indigenous and Romanov high reproductive sheep breeds

Abstract

In order to identify genes related to reproductive performance with divergent selection between Iranian
indigenous sheep breeds and Romanov high reproductive performance sheep breed, the genomic'data,of 233
sheep was used. The genomeic data of Romanov sheep were obtained from the iSheep database and the genome
of Iranian sheep was achieved from the database at https://disk.yandex.ru/d/3N2wEv0-9 _&LOW. Datd filtering
and quality control, genetic differentiation index analysis (Fsr) and pringipal 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 related to nine Iranian indigenous sheep breeds was-used to scrining signature of selection. The ubiased
Fst (0) estimator and XPEHH statistic were used to explore the signwf selection. The genes related to selected
genomic regions were extracted using the BIOMART onIine{atabase 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. ldentifying this pathway and other complementary studies about genes involved in reproduction could be
effective in designing breedingsprograms tesimprove reproductive performance.
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Table 1. Information of Iranian sheep breeds/ecotypes and Romanov breed used in this study
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Figure 1 Genetic diversity graph related to Iranian indigenous sheep breeds/ecotypes and Russian Romanov

sheep breed.
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Table 2. Genetic differentiation information of the studied populations using Weir and Cockerham

differentiation index statistics

INOY dHSI
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NVS Nvdl
g7 Nvdl
43I Nvdl
dvM Nvdl
SY9 Nvdl
IHO NVl
SHO NVl
Iva Nvdl
S4v Nwvdl




0.153 0.049 0.076 0.054 0.055 0.136 0.091 0.071 0.079 0.117 0.096 NA IRAN_AFS
0.147 0.048 0.077 0.056 0.057 0.126 0.085 0.069 0.084 0.118 NA NA IRAN_BAL
0.152 0.075 0.102 0.081 0.083 0.158 0.113 0.096 0.094 NA NA NA IRAN_CHS
0.140 0.038 0.064 0.042 0.045 0.124 0.080 0.060 NA NA NA NA IRAN_GHE
0.132 0.025 0.052 0.031 0.028 0.111 0.065 NA NA NA NA NA IRAN_GRS
0.143 0.046 0.074 0.052 0.054 0.127 NA NA NA NA NA NA IRAN_KAR
0.181 0.091 0.117 0.100 0.097 NA NA NA NA NA NA NA IRAN_KER
0.123 0.013 0.038 0.018 NA NA NA NA NA NA NA NA IRAN_LRB
0.120 0.011 0.038 NA NA NA NA NA NA NA NA NA IRANALSAN
0.136 0.026 NA NA NA NA NA NA NA NA NA NA. IRAN/SHA
0.114 NA NA NA NA NA NA NA NA NA NA NA" _IRAN_SKD
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Figure 2. Manhattan plot graph of XPEHH statistics between two genetic grops (Iranian indigenous sheep

breeds/ecotypes and Russian Romanov sheep breed).
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