Journal of Ruminant Research

Print ISSN: 2345 - 4261
Online ISSN: 2345 - 4253

Identification of SNP markers related to important traits for

Iranian native sheep using selection signature

Maryam Moghadam?®, Saeed Zerehdaran®’, Mohammad Hossein Banabazi®,

Ali Javadmanesh*

! PhD student, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran

2 Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Email: zerehdaran@um.ac.ir
® Researcher Sveriges lantbruksuniversitet (SLU), Swedish University of Agricultural Sciences, Swedish

* Associate Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran

Article Info

ABSTRACT

Article type:
Research Full Paper

Article history:
Received:
Revised:
Accepted:

Keywords:
Genome sequencing
Iranian native sheep
Selection signature
Sheep array

Background and objective: Identification of several genomic markers
sequenced in farm animal enable us to study the structure of their genome.
Samples from different parts of the world are usually used for sequencing
genomic markers. Information on the sequence of specific markers of
domestic animals of each geographical area will improve our knowledge
about their genomic structure. The sequences of specific genome markers
for Iranian native sheep were not yet identified. Present study aims to
identify single-nucleotide polymorphism (SNPs) influencing important
economic and physiological traits of Iranian domestic and wild sheep as
candidate markers using selection signature.

Materials and methods: In order to identify significant genetic variants
under selection in domestic and wild sheep, the whole genome sequence of
20 domestic (Ovis aries) and 14 wild sheep (Ovis orientalis) obtained from
the Next Gene project was used. After doing quality control, variant under
selection were detected using statistical methods consisting iHS and XP-
EHH. Genetic variances for identified variants were estimated. The genetic
variance of known variants in Merino, Suffolk, texel and Afshari were also
estimated. The threshold for selecting variants based on iHS and XP-EHH
methods were considerd to be 99.9% in domestic sheep and 99.9% and
0.001% in wild sheep, respectively. Finally, variants with genetic variances
higher than 0.25, were identified and suggested as candidate markers.

Results: In present study, 170 genomic variants with iHS and XP-EHH
values higher than 3.83 and 3.44 in domestic sheep and 150 genomic
variants with iHS values higher than 3.05 and XP-EHH values lower than -
4.43 in wild sheep were identified and suggested as candidate markers.
Genetic variances of these variants were 0.27 to 0.50 and the genetic
variance of known variants in Merino, Suffolk, Texel and Afshari were
from 0.02 to 0.50. This comparison shows the importance of identified
variants in Iranian domestic and wild sheep. Most of identified variants in
domestic and wild sheep associated with economically important traits
including carcass, milk and wool related traits. The ontology of genes
related to identified variants showed that these variants are located near
genes related to metabolic process of production and reproduction traits

Conclusion: Present results showed that there are many significant genetic
variants associated with economic traits in domestic and wild Iranian sheep
which are not included in the commercial sheep arrays available in the




market. Identification of new SNPs related to economic traits in domestic
and wild sheep may help to improve the studies related to genomic
structure of Iranian sheep. These results together with similar studies could
be efficiently used for producing SNP arrays designed for Iranian native
sheep.
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Table 1- Accession number of wild and domestic sheep samples

Accession Accession Accession Accession
Sz'im.pleul;l:) No. Se?m.ple:? No. Se?m.ple:? No. ngple:‘lii) No.
- s IS - s S - s S = s IS
IROA-B2- IROA-D5- IROA-F5- IROO-D6-
5037 ERS154864 5081 ERS239051 5051 ERS154868 5104 ERS239059
IROA-B2- IROA-D6- IROA-G3- IROO-E3-
5206 ERS239046 5152 ERS154866 5095 ERS239057 5492 ERS154533
IROA-B3- IROA-D7- IROO-D6- IROO-E5-
5134 ERS239047 5033 ERS239052 0004 ERS154529 5146 ERS154531
IROA-B4- IROA-E5- IROO-C3- IROO-F5-
5190 ERS154865 5157 ERS239053 0001 ERS154526 5079 ERS154532
IROA-B5- IROA-E6- IROO-C3- IROO-J11-
5005 ERS154863 5351 ERS239054 2743 ERS419579 0602 ERS239060
IROA-B6- IROA-E7- IROO-D6- IROO-J11-
5139 ERS239048 5036 ERS239055 0002 ERS154527 0905 ERS239061
IROA-C3- IROA-F10- IROO-D6- IROO-K7-
5012 ERS154869 5068 ERS239056 0003 ERS154528 0639 ERS154871
IROA-C6- IROA-F3- IROO-D6-
5187 ERS239049 5142 ERS154867 0005 ERS154530
IROA-C7- IROA-G4- IROO-D6-
5042 ERS239050 5205 ERS154862 0006 ERS239058
dtes iy el Olis S cbed s o 54 IROO 5 IROA
N
=] M=
21 E
i Legend B
@ Ovis orientalis
@ Ovie avies 1:12,000000 _ |
a 150 300 600 |

T T
- “

T
&

T
- 2

5 5 e Gl pls LA (5551 ez Ol e blis 514 ke S ladipad Uk w35 ) JSE
s oy Ol S 5 sl Ol S sds 0L L 5
Figure 1. Geographical distribution of sheep samples collected from different areas of Iran.
Green and red circles representing domestic and wild sheep, respectively
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chromosomal position of SNPs on the X axis and their standardized iHS values on the Y axis. The drawn line
indicates significance threshold of 99.9%.
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Figure 4- Distribution of iHS statistic values at the genetic level of the wild sheep population is shown with the
chromosomal position of SNPs on the X axis and their standardized iHS values on the Y axis. The drawn line shows
significance threshold of 99.9%.
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Figure 5- Distribution of XP-EHH values between domestic and wild species of sheep. Above population (higher
than zero) related to domestic species and bottom population (lower than zero) related to the wild type. The up and
down drawn lines indicate significance threshold of 99.9% for domestic sheep and 0.01% for wild sheep,
respectively.
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Table 2- Genotypic variance of known SNPs in Texel, Suffolk, Merino, Afshari breeds and other studied sheep

populations
S5 Sl Jsl Sl ale ol o Sl Sl
Breed Min Q1 Median Mean Q3 Max
Js 0.04 0.22 0.38 0.33 0.47 0.50
Texel
o 0.02 0.31 0.42 0.38 0.48 0.50
Merinos
S sila
> 0.05 0.23 0.36 0.33 0.47 0.50
Suffolk
Ll
" . 0.03 0.27 0.41 0.36 0.48 0.50
Afshari
i £
o U_M”S 0.27 0.29 0.35 0.34 0.38 0.48
Domestic sheep
5 SIEtH é
s e 0.29 0.34 0.41 0.40 0.46 0.50
Wild sheep

Sl i S s e e Slio 5 W0 G b =T Ul
Table 3- List of genes and related traits in domestic sheep

UJ fu Cao
Gene name Trait
NTM, SLC7A2 w3y 055 ol

LOC114116824, LOC101122398, FZD7, TIMD4, PCSK1,
NTM, ADCYAP1

NEGR1, ST6GALNAC3, LOC114116824, LOC101122398,
LOC101102295, ADCYAP1
FzZD7, SLC39A11, ADCYAP1
NEGR1, ST6GALNACS, LOC114116824, LOC101122398,
ADCYAP1

NEGR1, ST6GALNAC3, LOC114116824, LOC101122398,
SLC7A2

Average daily gain
Od 055
Body weight
N S e
Carcass fat percentage
p S Y 05

Hot carcass weight
N o= i S Ao

Lean meat yield percentage

s alas 03
muscle weight in carcass

LOC114116824, LOC101122398, LOC101102295, FZD7,
LOC101111617, MSRB3, SLC35F

LOC101102295, LOC101111617, SLC39A11, CD2AP,
ADCYAP1

LOC114116824, LOC101122398, LOC101102295, UBR»,
LOC114118439

LOC101111617, CD2AP

LOC114116824, LOC101122398, LOC101111617,
LOC105606356, CD2AP, ADCYAP1

LOC105606356, CLIP1

B
Milk fat percentage
= M
Milk fat yield
e OB g A3
Milk protein percentage
25 oS M
Milk protein yield
P
Milk Yield
Sh sl Jske skl
Somatic cell score

LOC101102295, LOC114117254, SMYD?2

Jdl s dl;;e Solass
No. of estrus per year

LOC101113126

LOC101113126, CDH23, CDH24, CDH25, CDH26,
FRMPD2

o550 ety O
Greasy fleece weight
iy DU s S
Mean fiber diameter

Y 5 00 O3
Body weight and
carcass

b A
Milk traits

o 5 lis
Reproductive
traits

Woo
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Table 4- List of genes and related traits in wild sheep

05 ﬁU
Gene name

[V 32

Trait

LOC101108006, CCDC190,
LOC114109068

a3Y ) Ol gl O35 sV s ammale 055 Y g2 Ao Ol sad (ST 5 0 O35
Body weight, Bone density, Carcass fat percentage, Muscle weight in

carcass, Bone weight in carcass
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UCK?2
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Body weight, Bone density, Carcass fat percentage ,Muscle weight in
carcass , Bone weight in the carcass, Total muscle areas of the body
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Ol S| 5
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