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Abstract
Objective

Evaluation and conservation of native chickens as valuable genomic resources is essential. This
is the first study for discovering variants in Lari chicken by whole genome sequencing data. The
study of genetic diversity of Lari chicken at genomic level can provide useful information for its
preservation and breeding. In this study, genomic diversity of five Lari individuals was
investigated using whole genome sequencing technique.

Materials and methods

Blood samples were taken from five Lari chickens from cites of Shiraz and Zabol, Iran. Whole

genome sequencing (paired end sequencing) was done by Illumina Company (Hiseq 2500). Data
quality was determined by FastQC program. Whole genome sequencing data were aligned with

chicken genome reference (Gallus_gallus-5.0/galGal5) using MEM algorithm applied in burrows

wheeler aligner program (BWA). Processing of bam files was done in several steps. PCR
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duplicates were removed using Picard program. The Percentage of alignment with the reference
genome and coverage or depth were calculated using the flagstat and depth commands in samtools
software. Single nucleotide polymorphisms (SNPs) and small insertions and deletions (INDELS)
were identified by the genomic analysis toolkit (GATK) program. Annotation of SNPs and Indels
was done using SnpEff program. Genetic diversity of five chicken genomes was calculated with
VCFtools.

Results

The mean percentage mapping of short sequences with the reference genome was 99.85% and the
mean coverage depth was 7.65 X. In this study, 9.8 million SNPs and 10 million Indels were
identified with the most counts of them in the intron and intergenic regions. The mean of observed
and expected heterozygosity percentages for SNPs in five chicken genomes were 0.30 and 0.35,
respectively.

Conclusions

Results from annotation showed that percentage of silent SNPs (74.38%) is higher than that
nonsynomous SNPs (missense and nonsense, 25.62%) in Lari chicken genome. The lower
observed genetic diversity than the expected genetic diversity, can be due to the forces such as
inbreeding in the population of Lari chicken. The information provided herein can be useful for
breed conservation and breeding programs and population structure survey.
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17 False positive ratio
18 synonymous
1% nonsynonymous
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Table 4. Number of transition and transversion mutations in SNPs

SBOME Cond wgSae sapiea dlaad ale wr e glagiea dlaad digad o
g ool Number of tr_ansversion Number of _transition Sample name
mutations mutations

VPR

Transition to

transversion ratio

2.382 2543712 6060175 Lari 16S
2.381 2418403 5758826 Lari 17S
2.379 2522562 6000617 Lari 18S
2.379 2558902 6087726 Lari 19S
2.380 2528519 6018880 Lari 20S
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Table 5. Number of single nucleotide polymorphisms and small insertions and deletions
effects in different regions of genome

s,

S8 hailoly dia Gl U iy W Type g5
Indels SNPs
167882 1642019 Downstream — Cowd (b
(8.993%) (9.405%
16622 305201 Exonic ‘)9}51

(0.89%) (1.748%)

555976 5137777 Intergenic ‘3 o
(29.783%) (29.428%) 7=
(51.139%) (49.109%)

211 579 Splice site acceptor
(0.011%) (0.003%)
168 706 Splice_site_donor

(0.009) (0.004%)

4097 29457 Splice_site region
(0.219%) (0.169%)
156428 1681983 Upstream  coosYb
(8.38%) (9.634%)
9861 72864 utr '3
(0.528%) (0.417%)
818 14324 utr '5
(0.044%) (0.082%)
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Table 6. Number of SNP effects by functional class

(o y3) (igels (woy3) o (o (w2 y3) o
Silent (%) Nonsense (7,) Missense (7)
136055 (74.38 %) 259 (0.142 %) 46605 (25478 %)
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Table 7. Calculated genetic diversity values for SNPs

(9% 39 50 Moy (95 5 L2 5 (FPred Cu pb wged pU

HUS1 3590 ouw sodliie inbreeding Sample name
Proportion of the Proportion of the coeficient
Expected Heterozygous  Observed Heterozygous
Sites Sites

0.354573 0.328478077 0.07359 Lari 16S
0.354518 0.318111994 0.10269 Lari 17S
0.354412 0.284599836 0.19698 Lari 18S
0.354456 0.295799724 0.16581 Lari 19S
0.354500 0.300111994 0.12269 Lari 20S
0.354492 0.30542 0.132352 Mean
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