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Introduction: Over the years, animals have been exposed to various factors such as natural selection, genetic
drift, and multiple mutations, so such factors have caused changes between and within species. The genetic
mutations that occur in the populations of domestic animals, will be added to the merits of animals who contain
these genetic mutations and they will have more breeds. These mutations are also repeated in their breeds. If a
new SNP in a population increases the competence of its carriers compared to other members of society, this
choice will make the more deserving individual more involved in shaping the next generation. The most
important statistical tests based on demographic differentiation are the FST statistics, which identify distinct
positions under positive selection, which are of particular importance for economic characteristics. One of the
best ways to understand physiological processes is to analyze gene regulation networks. ldentification of genes
involved in economic traits as molecular markers in breeding is of special importance. Gene regulation networks
enable the researcher to study all of the genes together. The aim of this study was to identify selection signature
regions and candidate genes related to economic traits.

Materials and Methods: The necessary data for this research were acquired from two sources, namely
NEXTGEN and HAPMAP. The dataset encompassed breeds such as Afshari (41 individuals), Ghezel (35
individuals), Moghani (35 individuals), and eight wild sheep. The initial objective was to assess data quality and
perform filtration on raw data. For the remaining single nucleotide polymorphisms (SNPs), those not conforming
to Hardy-Weinberg equilibrium were considered indicative of genotyping errors. A stringent probability level of
107¢, determined through Bonferroni correction, was applied. Various stages of quality control were
meticulously executed using PLINK v1.9. Additionally, the study involved identifying animals positioned
outside their respective groups, contributing to a comprehensive understanding of the population structure within
the two groups. Principal component analysis (PCA) were done in R software. The Fsr index was
proposed to study the distinction between subpopulations and identification of selection signature. the
population structure of wild and domestic sheep breeds was analyzed. PCA analysis was performed
using genotype information of the samples to investigate how the animals were grouped Investigation
of identified genes using SNPs in the upper 1% range of FST were identified by Plink v1.9 software.
In addition, the DAVID database (http://david.abcc.ncifcrf.gov) was used to determine biological
routes. At this stage, it is assumed that genes that belong to a functional class can be considered as a
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group of genes that have some specific and common characteristics. GeneCards
(http://lwww.genecards.org) and UniProtKB (http://www.uniprot.org) databases were also used to
interpret the function of the obtained genes.

Results and Discussion: The results showed that adjacent SNPs are highly dispersed in several genomic
regions. From 34556 SNPs after filtration above 1%, SNPs with higher FST stabilization index (340 SNP) with
FST range from 0.304 to 0.472 were selected. Selected SNPs consisted of 95 genomic regions on 23
chromosomes between domestic and wild sheep. Most regions were located on chromosomes 13 and 7 had 14
and 9 gene regions, respectively. Examination of the relationship between QTLs and important genes in selected
areas showed that 95 genes related to economic traits were identified. QTLs with important economic
characteristics including quality and quantity of meat, milk, fat, bone, immune system and parasite resistance
were reported. Most QTLs were located on chromosomes 2, 3, 5, 6, and 7, indicating that the most positive
mutations occurred on these chromosomes. Most of the identified biological pathways related to ion channels
through cell membranes are neuromuscular processes, Brain and cerebellum growth, metencephalon growth,
membrane ion membrane transport, and pathways involved in regulating ion transport in cell membranes. Genes
identified in different genomic regions can be considered as selective candidates. A number of genes studied as
selection signatures reported were consistent with previous studies. Important genes were included: GABRB1,
GRM3, HERC1, HERC3 and KCND2.

Conclusion: The study of genomic regions showed that these regions are directly and indirectly related to the
quality and quantity of meat, milk, fat, bone, immune system and parasite resistance. Identifying important
economic traits and locating parts of the genome that have changed as a result of selection could be used in
sheep breeding programs. However, in this research we had limitations such as the incompleteness of
information related to functional annotation of genes in sheep species and also the small sample size of this
study. Therefore, in subsequent studies with more samples and more breeds of domestic and wild sheep in Iran, a
better understanding of candidate genes for important economic traits in domestic and wild species would be
achieved.
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Table 3- Identified significant biological pathways related to the areas under selection in domestic and wild sheep breeds

s Gua cal Awd
P value
Genes Count Term Category
ATRN, GRID2, HERCL, 00017 4 = Fees GOTERM_BP_FAT
RFX4 G0:0021549~cerebellum development - -
ATRN, GRID2, HERCL, 00022 a4 oo daeg GOTERM_BP_FAT
RFX4 G0:0022037~metencephalon development - -
GRID2, GABRB1, KCNHS5, Hdejlgyd JUK el
0.0043 6 GOTERM_MF_FAT
GLRB, ITGAV, ANO6 G0:0022836~gated channel activity -
GRID2, HERC1, RFX4 0.0052 3 2 1S 535090 . GOTERM_BP_FAT
GO0:0021696~cerebellar cortex morphogenesis -
ATRN, GRID2, HERC1, 0.0056 4 oy j2o0 drawgd - _ GOTERM BP FAT
RFX4 G0:0030902~hindbrain development - -
AKAP6, ANO6, GPDIL, St ssls Jlam L
0.0059 5 GOTERM_BP_FAT
SRI, ATP6V1C2 G0:0098662~inorganic cation transmembrane transport -
AKAP6, ANO6, GPDIL, St elopyg Jlisl Lag
0.0061 5 GOTERM_BP_FAT
SRI, ATP6V1C2 G0:0098660~inorganic ion transmembrane transport -
GRID2, HERC1, RFX4 0.0079 3 ¥ 55 i GOTERM_BP_FAT
G0:0021587~cerebellum morphogenesis -
AKAP6, ANO6, GPDLL, e esls” Jlsl
0.0081 5 GOTERM_BP_FAT
SRI, ATP6V1C2 G0:0098655~cation transmembrane transport - -
GRID2, HERC1, RFX4 0.0089 3 O 350 $352y90 . . i GOTERM_BP_FAT
G0:0021575~hindbrain morphogenesis -
AKAP6, ANO6, GPDI1L, 0.0099 4 0disS yue sy “*-'-"er‘-‘-' _ _ GOTERM BP FAT
SRI G0:0043270~positive regulation of ion transport - -
GRID2, GABRB1, KCNHS5, e JU culs
0.0110 6 GOTERM_MF_FAT
GLRB, ITGAV, ANO6 G0:0005216~ion channel activity -
GRID2, HERC1, RFX4 0.0122 3 e 5 1) GOTERM_BP_FAT
GO:0021695~cerebellar cortex development - T
GRID2, GABRB1, KCNH5, Y ;5 JUE olassl eyl
0.0125 6 GOTERM_MF_FAT
GLRB, ITGAV, ANO6 G0:0022838~substrate-specific channel activity -~
GRID2, GABRB1, KCNH5 JU el
! ! " 0.0140 6 § GOTERM_MF_FAT
GLRB, ITGAV, ANO6 G0:0015267~channel activity -
Y5 JU )5 JUbpd
GRID2, GABRB1, KCNHS5, > ©
GLRB. ITGAV, ANOG 0.0140 6 G0:0022803~passive transmembrane transporter GOTERM_MF_FAT
activity
OCA2, AKAP6, ANOB, wlis J& 5 Jo>
0.0143 6 GOTERM_BP_FAT
GPDL1L, SRI, ATP6V1C2 G0:0055085~transmembrane transport - -
AKAPG6, ANO6, GPD1L e 2Uie JB g Jo>
! ; ' 0.0143 5 O ’ GOTERM_BP_FAT
SRI, ATP6V1C2 G0:0034220~ion transmembrane transport - -
NIPA1, AKAP6, ANO6 49lS olie & 5 Joo
’ i ’ 0.0192 6 0" & ’ GOTERM_BP_FAT
GPDL1L, SRI, ATP6V1C2 G0:0034220~ion transmembrane transport - -
AKAPG, ANOB, GPDLL, 0.0217 4 FEEESI ool s Je GOTERM_BP_FAT
ATP6V1C2 G0:0015672~monovalent inorganic cation transport
plis 0uiS oo (clayg Cute pulals
AKAPG, ANOBG, SRI 0.0247 3 G0:0034767~positive regulation of ion transmembrane ~ GOTERM_BP_FAT
transport
AKAP6, ANO6, GPDI1L, 0.0259 4 (_dlw—‘ °~\335)9¢-° dL“’Q% W‘J“*; ) GOTERM BP FAT
SRI G0:0034765~regulation of ion transmembrane transport i
AKAPG, ANO6, SRI 0.0271 3 GOTERM_BP_FAT

GO:0034764~positive regulation of transmembrane
transport
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Continue the table 3

Y Jgue aold!

AKAPG, ANO6, GPD1L,

‘SVLMS« b.)«..«f)yr—rwja»

0.0296 . GOTERM_BP_FAT
SRI G0:0034762~regulation of transmembrane transport( - -
GRM3, GRID2, GLRB 0.0329 gl g L2 . GOTERM_CC_FAT
GO:0045211~postsynaptic membrane - T
ok D g eumd g JUS el
GRID2, GABRB1, GLRB 0.0337 G0:0005230~extracellular ligand-gated ion channel GOTERM_MF_FAT
activity
GRM3, GRID2, GABRB1 ol
' ; ' 0.0347 i GOTERM_CC_1
GLRB, SH3GL2 G0:0045202~synapse () - -
GRID2, GLRB, AKAP6 lis ool ouiS ey
' ' ' 0.0393 . . GOTERM_BP_FAT
GPD1L G0:0042391~regulation of membrane potential( - -
NIPAL, AKAP6, ANOS, 0.0413 S5 ooy ewins Jus! GOTERM BP FAT
GPDLL, SRI G0:0030001~metal ion transport - -
CEP250, CCDC92, TTBK2 0.0429 Jo il . GOTERM_CC_FAT
G0:0005814~centriole -
GRID2, GLRB, AKAPS, 0.0445 PP NPTY ‘;LmJ.Ulf GOTERM_CC_FAT
ANO6 G0:0034702~ion channel complex
GRID2, HERC1, GLRB 0.0456 has —gmas slalf GOTERM_BP_FAT

G0:0050905~neuromuscular process

S 3] 3wl
byl plool YIFAVYYA o)less 6,5 9 dpube (owgd 8 oSl Colos b yidngh o]
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