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Abstract
Objective
This is the first study for discovering genetic variants in Arian line by whole genome
sequencing data. The study of Arian line features at genomic level can unravel the genetic

background of economic traits such as growth.

Materials and methods

In this study, the information of three whole genomes of Arian chickens was used.



(\yav J.‘!'.’.L.’- Y o)Lq.i': AKX a)‘gb) L;}JJU'S 63}3}&3}:""\"“

Results

The results of this study indicated that, there were 63866 common variants among
samples. 17604 variants Out of 63866 variants were reported as novel variants in this
study. Also 604 variants are located in coding regions, which 204 out of them lead to
change in the amino acid sequence of the proteins. Considering the importance of dietary
protein quality for growth and weight gain for poultry, the results of gene ontology
analysis indicated that the pathways of protein catabolism and post-translational
modification of proteins, related to growth are considerable. Also candidate genes such
as, SMURF2 and SUMOI was suggested for these biological pathways. Another

interesting result of gene ontology was the significance of response to stress pathways.

Conclusions

In the Arian line due to intense selection, the existence of stress is inevitable. Therefore,
the significance of stress response can indicate the importance of these pathways in
relation to the desired performance.
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Table 3- Gene ontology enrichments analysis in biological process level for identified

common variants in Arian line.

Go Num Go description Frequency % Gene Type Chr
05 0ylesd 3999 o5 T Syl ae,s  name &P P9iweS
$5955T oj e
0042787 Protein ubiquitination involved 14.5 SMURF?2 SNV 18
in ubiquitin-dependent protein
catabolic process
0045116 Protein neddylation 5.5 UBA3 SNV 12
0016192 Vesicle-mediated transport 4.6 NCK2 SNV 1
0035556 Intracellular signal 13 PRKCZ SNV 2
transduction
0014065 Phosphatidylinositol 3-kinase 3.75 GATA3  Insertion 1
cascade

0007157 Heterophilic cell-cell adhesion 2.1 CADM?2 SNV 1
0061024 Membrane organization 3.5 SGCG SNV 1
0031098 Stress-activated protein kinase 7.3 TAOKI SNV 19

signaling
0016310 Phosphorylation 4.25 EPHA7 SNV 3
0023014 Signal transduction by 6.4 STK3 Deletion 2

phosphorylation
0016925 Protein sumoylation 4.5 SUMOI1 SNV 7
0048762 Mesenchymal cell 5.5 TGFBR2 SNV 2
differentiation
0030705 Cytoskeleton-dependent 4.5 KIF14 Insertion 14
intracellular transport
0051480 Cytosolic calcium ion 5 TRPC6 SNV 1
homeostasis
0061025 Membrane fusion 3.1 STXI18 SNV 4
0086010 Membrane depolarization 6.5 SCN5A SNV 2
involved in regulation of action

potential

0007018 Microtubule-based movement 6 KIF23 SNV 10

Uniprot: ) ol (635 oSy SaS 4 Jolw )0 o puligy Janl ly gadS i ol AP4S1 O Ol it
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Table 4- Gene ontology enrichments analysis in molecular function level for identified
common variants in Arian line.

Go term Go description Frequency Gene Type Chr
3958l 05 T oy name & roiss
9l o3 el
0005086 ARF guanyl-nucleotide exchange MON2 SNV 1
factor activity 51

0042393 Histone binding 7 NCAPD2  Deletion 1

0016301 Kinase activity 3.8 ATM SNV 1

0005487 Nucleocytoplasmic transporter 39 NUP133 SNV 3
activity ’

0004674 Protein serine/threonine kinase 274 RPS6KA2 SNV 3
activity '

0035005  1-phosphatidylinositol-4-phosphate 3- PIK3C2A  Deletion 5
kinase 3.8

0004842 Ubiquitin-protein ligase activity 24.2 AP4S1 Insertion 5

0000175 3'-5'-exoribonuclease activity 32 DIS3L2 SNV 9

0015279 Store-operated calcium channel 38 TRPC7 SNV 13
activity ’

0016303 1-phosphatidylinositol-3-kinase 38 TMEM201 SNV 21
activity ’

0004016 Adenylate cyclase activity 5.1 GUCY2C SNV 1

0044212  Transcription regulatory region DNA 9.6 TCF20 SNV 1

binding
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Table 5- Analysis of the ontology gene at the cellular component level for the common

variant identified in Arian line.

GO Go description Frequency% Gene name  Type Chr
o3 5991 05 T SlelBaey  gipb EF  P9i9S
$3995!
0005802 Trans-Golgi network 15.10 MON?2 SNV 1
0005622 Intracellular 27.35 PIK3C2G  Deletion 1
0043235 Receptor complex 5.70 LRP6 SNV 1
0005911 Cell-cell junction 6.60 GPA33 Insertion 1
0005913  Cell-cell adherens junction 3.75 CADM?2 SNV 1
0005681 Spliceosomal complex 8.50 DHXI5 Deletion 4
0032040 Small-subunit processome 10.40 NOPI4 SNV 4
0015630 Microtubule cytoskeleton 5.70 TACC3 SNV 4
0030424 Axon 8.50 HSP90AAI MNV 5
0000123 Histone acetyltransferase 2.80 PHF20 SNV 20
complex

0000124 SAGA complex 2.80 ENY2 SNV 2
0016012 Sarcoglycan complex 2.80 SGCZ SNV 4
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