M Agricultural Biotechnology Journal :

Shahid Bahonar Tranian
University of Kerman Biotechnology Society
Print ISSN: 2228-6705 Online ISSN: 2228-6500

The Study of Genetic Diversity in Khazak Native Chicken Using

Whole Genome Sequencing

Elaheh Rostamzadeh Mahdabi
PhD Student, Department of Animal Science, Shahid Bahonar University of Kerman, Kerman,

Iran. E-mail: E_rostamzadeh@agr.uk.ac.ir

Masood Asadi Fozi
* Corresponding author. Professor, Department of Animal Science, Shahid Bahonar University

of Kerman, Kerman, Iran. E-mail: masadi@uk.ac.ir

Ali Esmailizadeh
Professor, Department of Animal Science, Shahid Bahonar University of Kerman, Kerman, Iran.

E-mail: aliesmaili@uk.ac.ir

Ahmad Ayatollahi Mehrgardi

Associate Professor, Department of Animal Science, Shahid Bahonar University of Kerman,
Kerman, Iran. E-mail: a_ayatmehr@yahoo.com

Seyed Hojat Masoudzadeh

MSc. of animal breeding, Department of Animal Science, Shahid Bahonar University of Kerman,

Kerman, Iran. E-mail: masoudzadeh1360@yahoo.com

Abstract
Objective

Indigenous animals are considered as the national treasures and strategic sources of each country.
It is essential to preserve and reproduce them. Since no artificial selection has been employed in
Iranian native breeds, there is considerable diversity in their genome. Therefore, having detailed
information on the animals’ genome can be important for designing breeding plans in the future.
The aim of this study was to identify the functional effects of single nucleotide polymorphisms
and investigate the genetic diversity in the Khazak chicken ecotype using sequence information
of the whole genome.

Materials and methods

In this study, 17 Khazak chicken samples were sequenced using Next Generation Sequencing

(NGS) technique. After preprocessing short sequences using FastQC, Trimmomatic, BWA,
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Picard software and the GATK program, single nucleotide polymorphisms were identified in
GATK program using the UnifiedGenotyper tool. Samtools software was applied to calculate
short reads coverage and the percentage of read alignment with the reference genome. The
filtering steps of SNPs were performed using Plink software. The genetic diversity within the
target population was calculated using the VCFtools program.

Results

The mean coverage depth for 17 chickens was 6.45. After preprocessing the short sequences, were
identified 15,981,176 and 10,552,735 SNPs before and after the quality control, respectively.
Functional annotation of the single nucleotide polymorphisms indicated that most of the SNPs
are located in the intron and intergenic regions and only 2.8% of them belong to the exon region.
The rate of Transition to transversion mutations (Ti / Tv) was 2.43 and the ratio of heterozygous to
homozygous SNPs was 3.3 in the Khazak birds, on average.

Conclusions

The higher number of heterozygous SNPs indicates that there is a high genetic diversity in the
Khazak ecotype. Like other Iranian native chickens, the ecotype has the genetic diversity that can
be considered a native laying ecotype in the breeding programs.
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7 6265045 4130401 6.89
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10 6149651 3993491 6.91
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(0.03%)  (0.03%) (0.23%) (0.54%) (0.14%) (9.33%)  (9.27%)  (30.14%) (47.52%) (2.82%)
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Table 5. SNP number of transition and transversion in genome

do\l:a S g sl
The number of transversons

Sl gla ig sl bl 4 JSl gla g S

The number of transition mutations . Transition/ transversion ratio
mutations
58,258,716 23,921,271 2.43
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Table 6. The number of homozygous and hetrozygous SNPs in the Khazak ecotype

ID alis het < &5, homo & &Kjsa  het/homo o &5 sen & &5 28 S
1 2904713 911016 3.188432
2 3315877 816415 4.061509
3 2970185 965500 3.076318
4 3262493 868991 3.754346
5 3158207 848611 3.721619
6 3094614 912957 3.38966
7 2599731 1106553 2.349396
9 2662645 991202 2.686279
10 2438022 1126265 2.164697
11 3096389 829391 3.733328
12 2993729 887630 3.372722
13 3031310 881242 3.439816
14 3031518 892941 3.394981
15 2819592 1022783 2.756784
16 3260992 871860 3.74027
17 3139233 842526 3.725978
18 3409305 719833 4.736244

Average 3011091 911512.7 3.3034
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