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Abstract

Objective

Iran is considered to be one of the oldest centers of domestication and breeding of livestock and
poultry species in the world. Currently, different ecotypes of indigenous sheep are kept in different
geographical regions of the country, which have obvious differences from each other in terms of
appearance and production characteristics. So far, there has not been a comprehensive study on
the whole genome level to identify the genetic diversity of native Iranian sheep. Therefore, the
aim of this study is to identify the genomic characteristics of these native reserves in order to
organize appropriate programs for their exploitation and protection

Materials and methods

In this study, the whole genome sequences of 29 native Iranian sheep were downloaded from the
NCBI database and analyzed. Whole genome sequencing of the studied data has been done by
Hiseq2000 and Hiseq X Ten sequencer devices. Quality control of raw data sequences was done

by FastQC program. To align the sequence data with the sheep reference genome (Oar v.4.0,
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https://www.ncbi.nlm.nih.gov/assembly/GCF_000298735.2), the BWA-MEM algorithm used in
the BWA software package was used. Picard program was used to remove PCR duplicates from

mapping outputs. The alignment outputs with the reference genome were processed in two stages,
including re-alignment of deletions and small insertions and recalibration of the base quality score
using the GATK program. The average coverage depth and alignment percentage for alignment
output with the reference genome were calculated using depth and flagstat commands used in
samtools software. Single nucleotide polymorphisms (SNPs) were identified by the
UnifiedGenotyper tool used in the GATK program. Nucleotide diversity values and genomic
inbreeding coefficient were calculated based on homozygous SNPs for each individual using the
het command used in the VCFtools program.

Results

The average coverage depth of the used data in this study was 18.39 X. The average percentage
of alignment of short sequences with the sheep reference genome was 99.89%. The values of
genomic inbreeding coefficient in Iranian native sheep breeds ranged from 0.01 to 0.12. The
lowest value of genomic inbreeding coefficient was observed in the genome of Mughani sheep
(0.01) and the highest value of inbreeding coefficient was observed in the genome of Afshari
sheep (0.12). Also, the average values of observed and expected percentage of heterozygosity
calculated for single nucleotide polymorphisms in the genome of Iranian native sheep ecotypes
ranged from 20.67 to 23.06 and 32.415 to 32.421.

Conclusions

The results obtained from this research can be used in the design of conservation and breeding
programs for Iran's native sheep, especially in situations where information such as animal
pedigrees, levels of genetic differences within and between populations, and the degree of their
purity or admixture are not available.
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48/484467 36/674339 Afshari Sheep  SRR501853 IROA-AFS01 1
48/484467 36/674339 Afshari Sheep  SRR501871 IROA-AFS02 2
48/484467 36/674339 Afshari Sheep SRR11657629 IROA-AFS50 3
48/484467 36/674339 Afshari Sheep SRR12396956 IROA-AFSS51 4
48/484467 36/674339 Afshari Sheep SRR12396957 IROA-AFS52 5
48/484467 36/674339 Afshari Sheep SRR12396958 IROA-AFSS53 6
59/532639 36/321247 Baluchi Sheep SRR12396859 IROA-BLZ01 7
59/532639 36/321247 Baluchi Sheep SRR12396937 IROA-BLZ02 8
59/532639 36/321247 Baluchi Sheep SRR12397022 IROA-BLZ03 9
46/2919444 38/08 Ghezel Sheep SRR12396959 TROA-GEZ01 10
46/2919444 38/08 Ghezel Sheep SRR12396960 IROA-GEZ02 11
46/2919444 38/08 Ghezel Sheep SRR11657628 IROA-GEZ03 12
51 35 Grey-Shiraz ~ SRR12396936 IROA-GRSO1 13
Sheep
51 35 Grey-Shiraz ~ SRR12396961 IROA-GRS02 14
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57/083363 30/283937 Karakul Sheep SRR12396932 IROA-KALO1 17
57/083363 30/283937 Karakul Sheep SRR12396933 IROA-KALO02 18
57/083363 30/283937 Karakul Sheep SRR12396935 IROA-KALO3 19
57/083363 30/283937 Karakul Sheep SRR11657634 IROA-KAL04 20
47/615563 40/1521651 Makui Sheep SRR11657631 IROA-MAKO1 21
47/615563 40/1521651 Makui Sheep SRR12397021 IROA-MAKO02 22
46/299999 38/066666 Moghani Sheep SRR12397019 IROA-MGHO1 23
46/299999 38/066666 Moghani Sheep SRR12397020 IROA-MGHO02 24
46/299999 38/066666 Moghani Sheep SRR11657633 IROA-MOGO01 25
50.0041 36.2688 Shal Sheep ~ SRR12396952 IROA-SALO1 26
50.0041 36.2688 Shal Sheep  SRR12396953 IROA-SALO02 27
50.0041 36.2688 Shal Sheep ~ SRR12396955 IROA-SALO3 28
50.0041 36.2688 Shal Sheep  SRR11657630 IROA-SHSO1 29
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99.91% 342,518,590 342,830,106 15.71 6 Afshari Sheep
99.93% 351,488,237 351,719,542 18.96 3 Baluchi Sheep
99.92% 348,585,108 348,859,059 18.72 3 Ghezel Sheep
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99.93% 311,947,865 312,172,449 16.18 2 Makui Sheep
99.92% 317,872,623 318,121,930 16.50 3 Moghani Sheep
99.73% 368,421,370 369,229,651 19.667 4 Shal Sheep
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