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Abstract

Objective
Evaluation and conservation of native chickens as future genomic resources are essential.
In this study, genomic diversity of four Marandi breeds was investigated using whole

genome sequencing technique.

Materials and Methods

Blood samples were taken from four chickens in East Azerbaijan province, Iran. Whole

genome sequencing (paired end sequencing) was done by Illumina Company (Hiseq
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2500). Data quality control was performed by FastQC program. Whole genome
sequencing data were aligned with genome reference (Gallus_gallus-5.0/galGalS) using
MEM algorithm implemented in burrows wheeler aligner program (BWA). Single
nucleotide polymorphisms (SNPs) and small insertions and deletions (INDELs) were
identified by the GATK program. Annotation of SNPs and Indels was done using SnpEff

program. Genetic diversity of 4 chicken genomes was calculated with VCFtools.

Results

The short sequences were compared with the reference genome of over 99% and with the
mean depth of 7X coverage. In this study, 8.7 million SNPs and 9.1 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 four chicken genomes were 0.33

and 0.35, respectively.

Conclusion

Results from annotation showed that percentage of the silent SNPs (74.64%) is higher
than that the nonsynomous SNPs (missense and nonsense) in Marandi chicken genome.
The results obtained from this research can be useful for Marandi chicken breeding and
conservation programs.
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Table 1. Sequencing output for four samples

Bos oilbe wdpdac gl b gblgolel el
Mean depth Alignment oligS oligS Sample name
Percent Short reads  Number of short
length reads
7/57X 99/80 125 74530921 Marandi 49S
7/36X 99/82 125 72528686 Marandi 50 S
6/28X 99/85 125 61899458 Marandi 51S
7/53X 99/85 125 74114086 Marandi 52S

2z ol (Y o) del Cusdy (hipe Ey0 pei5 slea] GATeS ST Buyuiy (asee AVOlAS adllas oyl 5
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Table 2. Number of single nucleotide polymorphisms and small insertions and deletions for

4 samples before and after filtering

INDELS 3laxs o255 b 5l azs SNPs dlaxi 34 51 Ju8 SNPs dlani digod ob

Number of Number of filtered SNP o35 Sample name
Indels Number of raw SNPs
698197 6026921 6966231 Marandi 49S
715145 6083366 7003139 Marandi 50S
691528 5852211 6729058 Marandi 51S
692070 5860997 6736580 Marandi 52S
911095 8679990 10416121 Total
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Table 3. Number of homozygous and hetrozygous

swJxs! dlaxs sLJayldlany - Buyns dland - By s dlasd dgod oU
P jgeR GUPNGeRR  weSjeed S sl Sample name
Number of Number of Number of RIS
homozygous heterozygous homozygous
Number of
Indels Indels SNPs
heterozygous
SNPs
373094 325103 32751797 3275124 Marandi 49S
355437 359708 2630928 3452438 Marandi 50S
358672 332856 2689737 3162474 Marandi 51S
376451 315619 2819101 3041896 Marandi 52S
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Table 4. Number of transition and transversion mutations in SNPs

S s Cuwd Kb s pigs dlaxi

able & Jus! Number of transversion

SIS gy s dlaxs

Number of transition

digod foU

Sample name

Transition to mutations mutations
transversion ratio
2375 2590509 6151665 Marandi 49S
2.372 2573880 6104144 Marandi 50S
2.376 2526110 5979955 Marandi 51S
2.374 2562139 6081496 Marandi 52S

! synonymous
2 nonsynonymous
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Table 5. Number of single nucleotide polymorphisms and small insertions and deletions

effects in different regions of genome

Soff GBRlol g Bis  sudplSy 5 sy, v &5
Indels SNPs Type
149955 1462166 Cand b
(9.0717%) (9.4967) Downstream
15020 274595 5955]
(0.9097) (1.7 83%) Exonic
488676 4510631 &5 o

(29.5627%) (29.294%) Intergenic
846565 7549322 955
(51.212%) (49.028%) Intronic
169 540 Splice site acceptor
(0.01%) (0.0047)
194 637 Splice_site_donor
(0.01%) (0.0047)
3647 26486 Splice_site region
(0.2217%) (0.172%)
15 117332 Transcript
(0.0017%) (0.7617)
139024 1495208 oYl
(8.41%) (9.717) Upstream
9052 65418 utr'3
(0.548%) (0.4527%)
735 12901 utr'5
(0.0447%) (0.0847)
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Table 6. Number of SNP effects by functional class

(32 53) pogols (30 3) 2o (o (22,3) (2o 3
Silent (%) Nonsense (7) Missense(7,)
120559 234 40734
(74.6377) (0.1457) (25.218Y)
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Table 7. Calculated genetic diversity values for SNPs

Samige 958 0 3 SRR o) (e b diges ol
SURS! 5590 o sl inbreeding Sample name
Expected Heterozygous Observed Heterozygous coefficient

Sites Sites
0.354 0.327 0.076 Marandi 49S
0.354 0.340 0.038 Marandi 50S
0.354 0.335 0.052 Marandi 51S
0.354 0.334 0.057 Marandi 52S
0.354 0.334 0.056 Mean
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