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Abstract

Objective

Due to adaptation to environmental conditions, different ecotypes of native goat can be seen in
different geographical regions of the country, which are very diverse in terms of appearance and
production characteristics. So far, no comprehensive study has been done at the whole genome
level to identify the genetic diversity of native goats. 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 sequence of 36 Iranian native goats were downloaded from the
NCBI database and analyzed. Whole genome sequencing of the studied data was done by Illumina
company and Hiseg2500 and Hiseq2000 sequencing machines. Quality control of raw sequence
data was done by FastQC program. The BWA-MEM algorithm applied in the BWA software
package was used to align the data sequence with the goat reference genome (ARSI,
GCF_001704415.1). The alignment outputs with the reference genome were processed in two
steps, including realignment around small deletions and insertions and base quality score

recalibration using GATK program. The mean depth for the alignment output with the reference
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genome was calculated using the depth command applied in the samtools software. Single
nucleotide polymorphisms (SNPs) were identified by the UnifiedGenotyper tool used in the
GATK program. The values of nucleotide diversity and genomic inbreeding coefficient based on
homozygous SNPs for each individual were calculated using the het command used in the
VCFtools program.

Results

The mean depth of the used data in this study was 11.25 X. The average number of single
nucleotide polymorphisms in the 36 Iranian native goat genomes was 7495554. The genomic
inbreeding coefficient values in different ecotypes of Iranian native goat varied from -0.01 to 0.4.
The lowest genomic inbreeding coefficient value was observed in the Hamedan native goat
genome (-0.01) and the highest genomic inbreeding coefficient value was observed in the Balochi
goat ecotype genome of Sistan and Baluchistan. Also, the average of percentage observed and
expected of heterozygosity values was calculated for single nucleotide polymorphisms in the o
Iranian native goat ecotype genomes varied from 10.27 to 17.75 and from 17.33 to 17.57.
Conclusions

This research shows an important insight about the structural diversity of the Iranian native goat
genomes, which have not been evaluated genetically so far. The results obtained from this
research can be used in the design of conservation and breeding programs for Iranian native
goats.
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Table 1. Geographical location of studied samples

S a9 Joxo U b olad Dged dwlis 0l
Sampling Region Gender accession Sample ID Number
Number
East Azarbaijan female ERR297229 IRCHO1 1
East Azarbaijan female ERR299449 IRCHO02 2
East Azarbaijan female ERR313202 IRCHO8 3
East Azarbaijan female ERR313204 IRCHO09 4
East Azarbaijan male ERR313206 IRCH10 5
East Azarbaijan female ERR313207 IRCH11 6
East Azarbaijan female ERR313209 IRCH12 7
East Azarbaijan female ERR313215 IRCH17 8
East Azarbaijan male ERR340337 IRCH19 9
West Azarbaijan female SRR5803218 IRCH26 10
West Azarbaijan female ERR299456 IRCHO03 11
West Azarbaijan male ERR313197 IRCHO4 12
West Azarbaijan female ERR313198 IRCHO05 13
West Azarbaijan male ERR313199 IRCHO06 14
West Azarbaijan female ERR313200 IRCHO07 15
West Azarbaijan male ERR313211 IRCH14 16
West Azarbaijan female ERR313212 IRCH15 17
West Azarbaijan male ERR313213 IRCH16 18
West Azarbaijan male ERR340339 IRCH20 19
Ardabil female ERR340332 IRCH18 20
Ardabil female SRR5803221 IRCH27 21
Khuzestan female SRR5803175 IRCH32 22
Khuzestan female SRR5803223 IRCH23 23
Sistan and Baluchestan female SRR5803199 IRCH38 24
Chaharmahal and Bakhtiari female SRR5803167 IRCH36 25
Fars female SRR5602566 IRCH21 26
Fars Female SRR5803222 IRCH28 27
Fars female SRR5803225 IRCH25 28
Kurdistan Female ERR313210 IRCH13 29
Kurdistan female SRR5803156 IRCH37 30
Kurdistan female SRR5803198 IRCH39 31
Kurdistan female SRR5803216 IRCH30 32
Kerman female SRR5803217 IRCH31 33
Hormozgan female SRR5803224 IRCH24 34
Hamedan female SRR5803219 IRCH29 35
Yazd female SRR580316 IRCH34 36
A
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Table 2. Alignment output with goat reference genome for 36 samples
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Chromosome X Autosome Mean depth sample
207244 7562684 12.36 9 East Azarbaijan
198232 7620528 12.47 10 West Azarbaijan
230980 7674970 11.21 1 Ardabil
219902 7241016 10.49 1 Chaharmahal and
Bakhtiari
226357 7558682 12.44 1 Fars
217367 7493873 11.05 2 Kurdistan
237375 7831222 16 1 Hamedan
231210 7724579 15.18 1 Khalkhali
226795 7565674 1351 1 IragiSh
216751 7429074 11.82 1 Najdi
176115 5915690 6.23 1 Baluchi
227004 7582163 13.25 1 Turki QaShgai
225645 7520621 9.74 1 Kurdi
212424 7298436 10.26 1 Tali
207788 7071485 7.26 1 NoduShan
222132 7489457 10.87 1 Rayini
220524 7406295 9.7 1 Markhoz
218824 7273403 8.68 1 Abadeh
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Table 3. Calculated genetic diversity values for SNPs
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Proportion Proportion observed Coefficient
expected heterozygous sites

heterozygous sites

17.55 16.05 0.085 East Azarbaijan
17.56 16.45 0.063 West Azarbaijan
17.55 16.97 0.033 Ardabil
17.52 14.82 0.15 Chaharmahal and
Bakhtiari
17.55 16.14 0.08 Fars
17.55 15.69 0.11 Kurdistan
17.57 17.75 -0.01 Hamedan
17.55 17.17 0.02 Khalkhali
17.55 16.00 0.09 IraqiSh
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17.55 15.35 0.12 Abadeh
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