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ABSTRACT

Selective signatures in whole genome can help us to understand the mechanisms of selection and to identify the
genomic regions that have been under natural or artificial selection during long years. The objective of this study was
to identify the genomic regions that have been under artificial and natural selection in Baluchi and Zel sheep breeds.
143 sheep from Baluchi (N=96) and Zel breeds (N=47) have been genotyped using the Illumina ovine SNP50
BeadChip. Unbiased method of Weir and Cockerham’s Fgt (Theta) was used to detect the selection signatures in the
R package. The results revealed seventeen genomic regions on 3, 4, 5, 7, 10, 11, 12, 13, 15, 18 and X chromosomes.
Bioinformatics analysis demonstrated that some of these genomic regions overlapped with reported genes included in
the development of the skeletal system and tail, cytology cells, immune system, sugar and energy metabolism and
reproduction traits such as RPS6KA3, HOXB9, ESPL1, AAAS, FNDC3A genes. The results of the present study and
the identified genomic regions can play an important role in study of the effect of the selection on population
differentiation in two Baluchi fat-tailed and Zel thin-tailed breeds and subsequently, would direct us to identify the
genomic regions associated with traits differentiate these breeds.

Keywords: Baluchi sheep, Candidate genes, Positive selection, unbiased method of Weir and Cockerham’s Fst, Zel
sheep.
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Table 1. Discription of the quality control steps in Zel-Baluchi sheep breeds

Quality control in Zel- Baluchi data set

Number of Animals

Excluding Animals with 95% Call rate

Remaining Animals

Number of SNPs

Excluding SNPs <2% MAF over all animals
Excluding SNPs <95% Call rate over all animals
Excluding SNPs with deviation from HW (<0.000001)
Remaining SNPs

143 (96 Baluchi sample and 47 Zel sample)
12 (10 Baluchi sample and 2 Zel sample)
131 (86 Baluchi sample and 45 Zel sample)
51103

2730

902

37 (15 Baluchi sample and 22 Zel sample)
47434
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Figure 1. Animal clusters based on principal component analysis (PCA) using whole genome SNP data.
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Table 2. The identified genes under selection in Zel-Baluchi breeds

Gene name

Distance (kb)

Signal position

Chromosome- Region

AAAS- C120rf10- ESPL1-RARG-MFSD5- ITGB7- ZNF740

CAV1
CHNZ2
IL-3
CSF2
SPRY4-1T1_1
SCG5
PTGDR
FNDC3A
DOCK9
HOXB13
HOXB9
LRRC38
FAM217B- PPP1R3D- CDH26- SYCP2
EDN3
SLC5A12
ACAN- 55_rRNA- U6
LRFN5
CTPS2- S100G- SYAP1
RPS6KA3

Within 3:133025037-133174034 3
434 4:52255059 4-1

Within 4:66633330-66785393 4-2
13 5:19986771-20057438 5-1
28

Within 5:50703989-50759855 5-2
138 7:26823904-26870173 7-1
54 7:42133836-42202240 7-2
233 10:19386149-19390547 10-1

Within 10: 75220878-75411431 10-2
419 11:36917331 11
494

Within 12:52079989-52281445 12

Within 13:55866953-55970160 13
418
434 15:55980323-55988510 15

Within 18:19342316-19544332 18-1
411 18:50843879-50931502 18-2

Within X:13916151-14196713 X-1
153 X:17767983 X-2

1. Hemostasis
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