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Table 1. Breed and number of sample used in the research
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Table 2. Different stages of filtering the data obtained from genotyping
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Figure 1. Principal component analysis for 3 populations of EU, AUNZ, AIT by R software

Rsb 5JUT 51 Jols zuls (awyp Gubo it (i plos
osilis AUZN 5 AIT Camer o ol cloalis
X E N AN A0 XY XD clopsises)S goy p b
5 AT cares ¢l RSD LT ool b a3 plolis )
N AY O Glapgiges,S g9y » ol slaaslis EU
Caxer glp &SJby0 w08 Sl YV ¥ & ¥ A A
XD lapgizns)S gy 5 bl cwailis AUNZ o EU
Cbul sbalis ww)p bt b olls V¥ Y A X
Cazen (gl &S ob ol (IHS a)LJ) Cazed yb (y9)d 50
D AN N gpgigeg)S (g9)p bl salic AIT
SlopgjsesyS g9y » Pl bl BU cumex ¢l ¥
» bl cbals AUNZ cures glp o ¥ Y Y-
2 b oleld VX AY DAYV lapgisessS (s,
AUNZ | AIT comes gy XP-EHH o)l o)
5V A A Y AD AY DA DN XD clapgises,S
O XY Y XY lopjses,S EU L AIT comas (ol
EU L AUNZ cuxes slp 9V F ¥ A OY DA
VSV A AY AF DA XY XF O clapgises,S
IS sty el oppie GBS S0l &8l Olsesl 590
Cuol 0 S Y IS 0 las liawsS ures slrosld
sobar pled b b Jlosld olul p IS jgbas
Y bapgisnssS 95 > a5 ol (sloeg)S pled sl

i o3 oS sl ) ) Sl gl V S5 & dngs |

rss S5 5 aile )3 &5 (8 Cund 153590
My Bearea(PCL) (38l o JS5 ol 3 550 syt
Lld jl) begaen (PC2) (s390s gaw g )5S Llod
5] o355 59K (gt o ol 03,5 S5 Lo
3o EU 5 AUNZ AlT LS Cunan dw > it
ISl ool Syl Shga st sla i)l
Gy b e R Lo 5 (cdigilS 935 (gl SiLis
A sl pei gaw ) QL glaailss iy plolid
e Bl oSke SNP o (ooae (4551 (588
a5, (WIN5) b0 0oy olsic s yglbee (sloSNP
o> /A YL S &S pei jl Lablie b aid)S
bl 6l GunlS lsea szih 5 )
O i Ft Oyo)'] hom &8 o, Slis cSus asuie
Sy » 835 AUZN 4 AlT Cuzor 50 oy W o5
s b, Slis 5 5 A e O AY O clapsgises,S
o) # EU g AIT Canea 93 0 > W (55)) oy
S oSl amilbyE Y A e VY clapgigng,S
EU 5 AUNZ cares 93 oy 3 15 55 oyt sy
Lo (gwpp b cadly )13 0 pgjoeg)S 59y p 209
oS 15 Laeto D) NAPFIK ga3l 3] oolitel L odalamsdy
ShHIB Y AY OF A X Y lapgiangsS (g5, dalais £


http://dx.doi.org/10.52547/rap.12.32.150
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.16.9
https://rap.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

(Sazme s g (5305 Ol (Ilald (LI iyl (Bl st b b ik
V00 Ve Ll 7YY ojloud /o203l9d Jlo (ool Clades slouing sy

3> ol uJL»L.w ddlaio 2 uwlwl dh’dj 9 [Q(J OKA

20 —
&
15 — -
= -
= | - -
s 10 : H
s
-
3
5 -
o
1 = 3 a 6 g 10 13 16 19 23
Chromosome

_ Jeloly b laitssS glacumes S Bl 5)90 (slapgigns,S (sl crigie SIS -V SS )
Figure 2. Manhattan graph for selected chromosomes of the world's total sheep population by meta-analysis

Ol MiesS Curen 3 Jlould ygesl wlul p Ol cot sl 4 bgrye ond ololis QTL g by Cowpd =Y Jgi>
Table 3. List of genes and QTLs identified in selected areas based on meta-analysis test in total sheep population

L] Pyl
oli st 35 (oo alades bl ) ysmue o 2 Sy Term y » sl slass RV
Term
GO: 0045634 g los palsls ¥ ADAMTS9, GNAQ, KITLG Y
' . e AICDA, ADAR, BATF, TCF3, TGFBL,
GO: 0002200 stod] elbosipS S g8 5 R BATE, WA
GO: 0016447 sl gigen] o b ks oS S s AICDA, BATF, TCF3, TGFBL, TNFSF13 ARV
GO:0016445 o dsisBsisasl oo ¢35 5 AICDA, BATF, TCF3, TGFBL, TNFSF13 <JoYA
KANK2, LOC101116157, ATG7, MAP3K2,
GO:0071496 5 S e ol ey 3 MTMR3, NFKB1,PIK3C2B, PRKAAL, YA
: SLC2AL
e Lt €50 5ol ol clanf S pas
G0:0002562 2 Ay b S Gub] e slaosinS S g5 5 AICDA, BATF, TCF3, TGFBL, TNFSF13 R
&l S s
i ] . i AICDA, BATF, MZBL, TCF3,TGFBL,
G0:0002377 9slS gsenl Ay e TNFSF13 o/-¥¢
60:0032727 W= 9825 A58 e ia's ¥ DDX58, TBK1, MAVS ey
GO:0048070 15, GSS, sy ¥ ADAMTS9, GNAQ, KITLG R
AGBLS, DDXSB, FXR2, AICDA, ADAR,
i R ATG7, BATF, CLDN7, LOC101107430, C1S,
G0:0002252 il 228 v FAM13B, JAGNL, MZB1, MAVS, PRDXL, AN
PIK3RG, SLC35CL, TGFBL, TGFB2, TNFSF13
i . . KANK2, LOC101116157, ATG7, MTMR3, N
G0:0031668 sk B Syme 4 Jolo gy Y PIK3C2B, PRKAAL SLCIAL [+¥4
G0:0002208 il gusliy 555 S odorsBsisa ks £55 ¥ AICDA, BATF, TGFB1, TNFSF13 FRZY
G0:0002204 iodd gl d 555 odsssB gigal (clod 1 i oS S ¥ AICDA, BATF, TGFB1, TNFSF13 AT
GO:0032647 1= 9,822 1055 ists ¥ DDX58, TBK1,MAVS ofeAY
' " s e KITLG, DVL2, PAKL, PDES5A, PIK3R6, L
G0:0043406 S MAP ol e o v 2 BAkL, FOE J--a8
! e i AGPATS, CCL26, BATF, ILL7RC,
GO:0002376 (ol s 215 1 ILF2,TGFBL, TGFB2. TNFSE1Z, TNFSF13 g
s o EERmERGRE
G0:0080134 2l 45 eoly a5 ,TBKL, , , , ofeeye
IR S['C35C1, TGFB2
GO:0032607 W= g2 M ¥ DDX58, TBK1, MAVS AR
G0:0090263 Wit Sl (3l psmuo o ookt s BAMBI, CTDNEPL, RSPO3, DVL2, NFKBL R
G0:0002381 25l gl dlaly iasl sl 5 s ises) M ¥ AICDA, BATF, TGFB1, TNFSF13 R
G0:0048298 10A obigjel 4 cabipjal sueid asto oilass ¥ TGFBL, TNFSF13 ofexey

NT5E, AGBL5, CCL24, FXR2, NFKBIZ,
. TBK1, TMF1, ADAR, ATG7, BATF, CLDN?7,
G0:0006952 (185 gl Yy FAM13B, IL17RC, JAGN1, LDLR, NFKB1, +[-¥V0
PELI1, PRDX1, PIK3R6, PARPY, PTGDR,
PTGS1, SLC35C1, TGFB1, TRIM8

G0:0034714 I g5 0158 o5 Ay 5516 by (sloos 8 &y Jlail Y TGFBL, TGFB2 -lov¥
G0:0005160 25y 59556 & by 05,8 sl i Y TGFBL, TGFB2 o[- \VE



http://dx.doi.org/10.52547/rap.12.32.150
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.16.9
https://rap.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

ooy g dshz)é ;_:%\ ‘uihﬂ)é dsus;‘«l& M).A ‘Quééb Oredan )b d)JL AT

\lg Jelosld by (aegS Cuxer )3 (o985 bl (S (Sileysailan Jdov g 4500

S Wl oLt () oS 5 ey Byl el Lo
Cunglio (gl 09l SO plgieas CCL26 I o5 cpi
oosNgen GBS (oyme > (855 15wl
P opres Had ald Blie (W) g yuS
Wlo bpiaSgiw  ololid &5 Woges Glo (glaslllas
515 S5 4y Cenglio by sl oo IL23A 4 ILITRC
PRKAAL oy (YY) sl ohan 3lsS oSt
15 g MB35 A pgieeq,S g3y » MAP3K2 NFKBI
OhBer 5 g2 W)l LB Sy SIS0 4 Joke b
sodly I sselcwsds glusls s o » (VY)
(SOCS2 NFKB1 CAMK2D) a5 5| st b s
4 lawsS (B 5ke Lol Jleas] 4 a8 ol oL )
Slas a8 a8l glaadlles s iz bl jo olelas)
2 Sl (Seo g Gl ol (o> o yd L PRKAAL (5
(FV) 2L Lagls 53 5o Mg lio 2 e (02 pudulie
M g ClllE Y pgjeeg S 55y » DDXS8
Osiee oadpbnl Giagh p3 )l W )8
isd) LPS Al (o ppw ad o il
J slaegermens sol FY b dmjlgSla p> (1,80
DDX58 dlox I IFN Sl Lusgpsid S3e clog)
sl 5 Lo Gayb jl 4 el XAFL § RSAD2 JFITI
LDLR FAMI3B CCL24 o5 (f) Neb e Ll
Sl 5o g Wl 4B 5B YY pojees)S g5y » CLDNT
odnlin odd ploul a5 (gladllas > Wby ids cld Fuwly
i 4 gy 3 3 033l 3l sloJgnigl o 3,5
Cigie e 4 CCL24 CCL1L slo Likkea iloy
&3y » DVL2 BAMBI (¢lay5 (F) S 0 & ynloo
Al A (o jliwgen > g ABI1E B pgjgeq)S
e g 4l LS g 4jp 3 (1Y) o)lSen 5 S
whd b asaldl Gylie e 31 Sy
038 ol |y ) Splie 115 L5 iloay
o5 3 &5 SISV pipesS (535 2 PLCEL
& Gladlas )3 0)> (18 ojgie b ol Jlb LS 0S5
25 09 IS 0jg b PLCEL xols plol (e
b Jskes 315 )yl isas b SUFU 5 sl o o
HSPHI (FXR2 (clo s} (YY) sl ol ot iy 5 Siiloges
Gl @l a3 55 g 1 48515 WY pojoag)S g9y
il 1) of ey ladlas 3 )l (B8 gl 4
Geod @l (YY) siws blsyl o Sl (5l
Sbasl gadlis §l oot acgazme I odlaiwl b sl
O plyw 3 NhwsS GblE b ) end i
ol dLmdjL.i‘.j Cude blas Cl::.;.’.’.wl dl).g I) Eh> 3)5.19)
G ol @l cggecme ) S (o 2] MdsS poif 5
sy sl caa jo il Sledbl e Sl o
3 Sl Sl 28 (0935 (g plwlid 5 0aiS jylote
b ol bS5l (B 53 39290 (3Lal pre liw

)9l waly3

S Bl B Y o)lad pgjgeg)S (59) » ADAMTSY 5
ablio ol 5l S )b dae bl b o Bl Lt
50CS2) (Soidpppe lio 5 ol ber o)
5 (MCIR) Cussy S5, (MSRB3 NCAPG/LCORL
(V8) 3, i (ADAMTSY) lases Lyl b (6,55
Mg A oS s HIB T pgieen)S 59 » GNAQ 1
9> (F7) hlSen 5 oSy & ladllao ) ) (i
wolis 1y dble Wl pbul eg 35 sidwsS ol VO
S i wss glolis gble pl o & WS
sdbanlid sbayi gobs &S dblo o plad jl gaied,ad
KIT KITLG) (55 lal 5 )l5ik «sidom &
(DSC2 DSG2) piy e 5 S (MCIR MITF
5 UBQLN1 GNAQ HTRAL CMTMG) i sJo
eMo o)l sapge 1y bacuwgiMe pulas a5 a5 cudly )8
Glbl s bl balss ol (F) olSen o
ellid ) Cwg b pia g ) 3 by by
Jols onsplolis dibio cplin (ol yobd Hlod,S
5 bawgMo Cynlpo o by 5o a8 dws lu S sl
s MCIR KITLG KIT EDN3 :5)s i (gjlosliss,
» MZB1 AICDA TNFSF13 BATF a5 MITF
OB lpglS gl A5 53 9wty 15 5 pgieeg)S (o)
Ol 9y g o5 ladllas 3 (1) e g lanien 51>
Jbxial Glo 45 a8l > Lol plol odne (b jr (55lews )
Jos (9] eladginy S lgisar Loy AICDA
(522 SBpuslSn 2980 y9095 dbm] 4 oxie &S A5 oo
JolS5 )5 1y o3 omasis, Batf gl 5l oolitsl b & o1
Ol oyl me pbol g T el Jske CDA
dame aXlojlw |, Ctcf 4 Etsl Batf iS,lie
hocwl S5 T osbadobs cmgy) ab o« osleg)s
ox ool 4 (V) omllig 9 08 (VF) WS(ee el
5 bl iy £a7 g L Mzbl & wiaw,
e gladsho 0les £95 4 (Sl (ile b
RNA 3 s 5 aps b .45 0 SeS Becell
NB i 290 ol pled dlsyo I e By aidly 105 B
5 psisesS &9y » TGFBL TNFSF13 (clayy; 5,5
laadllas 55 S o lay] i ol plad 5 ¢ izl 3
3o slopi gl $3b bl (7) hKer 5 S oS
LawsS 50 sliles sla Jow (g5l slacdl ;o 1) aallae
L il Jdw pled g jeme 40 bl &S sad e ol
5 Y+ poisessS 9, PRDX1 ATG7 AGBL5 oy
&9y » TGFB2 INFSF12 dL17RC (CCL26 clapy;
DB Y poigessS 59y 2 PTGSL ) 9 % pojgegs
(BTAB) 5 oyl sl 5 o PARML a8 sl s
by opl Aoy o Logad jopslis cllé | &
&3lbsl 1l 3 L (BTA22 b gusly o3) ATGT 4


http://dx.doi.org/10.52547/rap.12.32.150
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.16.9
https://rap.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

oy

10.

11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21,

22,

heme Gy 9 (08 Ol ( Slalyd wolleds O yol e ladls st ol g pb sige
VFee bl Y oyladds /o23lsd Jlo (oo clides (slouings

&l
Alshawi, A., A. Essa, S. Al-Bayatti and O. Hanotte. 2019. Genome analysis reveals genetic
admixture and signature of selection of productiviry and environment traits in Iragi cattle. Frontiers
in Genetics, 10: 609.

Chessa, B., F. Pereira, F. Arnaud, A. Amorim, F. Goyache, I. Mainland, R.R. Kao, J.M. Pemberton,
D. Beraldi and M.J. Stear. 2009. Revealing the history of sheep domestication using retrovirus
integrations. Science, 324(5926): 532-536.

Clark, E., S.J. Bush, M.E.B. McCulloch, I.L. Farguhar, R. Yang, L. Lefever, C. Paridans, H.G.
Tsang, C. Wu, C. Afraciabi, M. Watson, C.B. Whitelaw, T.C. Freeman, K.M. Summers, A.L.
Archibald and D.A. Hume. 2017. A high resolution atlas of gene expression in the domestic sheep
(ovis aries). Plos Genetics, 13(9): e1006997.

Estrada-Reyes, Z.M., O. Rae, C. Postley, M.B.J. Medranto, D.L. Gutierrez and R.G. Mateescu. 2019.
Association study reveals th17, Treg and TH2 loci related to resistance to haemonchus controtus
native sheep. Animal Science, 98(11): 1-22.

Fariello, M.1., S. Bertrand, T.K. Gwenola, R. Rachal, M. Carole, S.C. Magali and B. Simon. 2014.
Selection signatures in worldwide sheep population. Plos one, 9(8): €103813.

Flach, H., M. Rosenbaum, M. Duchniewicz, S. Kim, S.L. Zhang, M.D. Cahalan, G. Mittler and R.
Grosschedl. 2010. Mzb1 protein regulates calcium homeostasis antibody secretion, and integrin
activation in innate like B cells. Cell Press, 33: 723-735.

Gautier, M. and R. Vitalis. 2012. Rehh: An R package to detect footprints of selection ingenome-
wide SNP data from haplotype structure. Bioinformatics, 15(28): 1176-7.

Gholami, M., R. Christian, E. Malena, P. Rodolf, W. Annet, W. Stefen, S. Bertrand and S. Henner.
2015. Genome scan for selection in structured layer chicken population exploiting linkage
disequilibriuminformation. Plos one, 10(7): e01300497.

Hayes, B.J., P.J. Bownman, A.J. Chamberlin and M.E. Goddard. 2009. Genomic selection in dairy
cattle: progress and challenges. Journal of Dairy Science, 92(2): 433.

Hishida, A., K. Matsuo, Y. Goto, A. Hiraki, M. Naito, K. Wakai, K. Tajima and N. Hmajima. 2010.
No association between AICDA 7888 C/T polymorphism, Helicobacter pylori seropositivity, and the
risk of atrophic gastritis and gastric cancer in Japanese. Gastric Cancer, 13(1): 43-49.

Hu, X.J., J. Yang, X.L. Xie, F. Lv, Y.H. Cao, W.R. Li, M.J. Liu, Y.T. Wang, J.Q. Li, Y.G. Liu, Y.L.
Ren, Z.Q. Shen, F. Wang, E. Hehua, J.L. Han and M.H. Li. 2018. The Genome ladscape of Tibetan
sheep reveals adaptive Introgression from Argali and the history of early human settlements on the
Qinghai-Tibetan plateau. Molecular Biology Evolution, 36(2): 283-303.

Jombart, T. and I. Ahmed. 2011. Adegenet 1.3-1: New tools for the analysis of genome-wide SNP
data. Bioinformatics, 27(21): 3070-3071.

Jombart, T., S. Devillard and F. Balloux. 2010. Discriminant analysis of principal components: A
new method for the analysis of genetically structured population. BMC genetics, 11: 94.

Kang, D., G. Zhou, S. Zhou, J. Zeng, X. Wang, Y. Jiang, Y. Yang and Y. Chen. 2017. Comparative
transcriptome analysis reveals potentially novel roles Homeobox genes in adipose deposition in fat-
tails sheep. Science Reports, 7: 14491.

Khanahmadi, A.R., G. Rahimi Mianji, H. Moradi Shahrbabak, S.H. Hafezian and M.B. Zandi
Baghcheh Maryam. 2018. Genomic scan for detection of selective sweep in Turkmen horse Breed.
Research on Animal Production, 9(19): 54-62 (In Persian).

Kijas, JW., D. Townley, B.P. Dalrymple, M.P. Heaton, J.F. Maddox, A. McGrath, P. Wilson, R.G.
Ingersoll, R.M.C. Culloch and S.M.C. William. 2009. A genome wide survey of SNP variation
reveals the genetic structure of sheep breeds. PL0S One, 4(3): e4668.

Kijas, J.W. 2014. Haplotype-based analysis of selective sweeps in sheep. Genome, 57(8): 433-437.
Manzari, Z. 2016. Genomic scan of selection signatures in some sheep breeds and identification of
candidate regions associated with fat deposition. MSc. Thesis. Tehran University, Karaj, Iran, 87 pp
(In Persian).

Mohammadi, H. 2017. Genome-wide association study for identify candidate regions with some
important economic related traits and genomic scan of selective sweeps in Zandi sheep breed. Ph.D.
Thesis, Tabriz University, Tabriz, Iran, 151 pp (In Persian).

Moradi, M.H. 2012.Genomic scan of selection signatures in some sheep breeds and identification of
candidate regions associated with fat deposition.Ph.D. Thesis, Tehran University, Karaj, Iran, 152 pp
(In Persian).

MosaviKashani, S.M., G. Rahimi Mianji and H. Moradi Shahrbabak. 2018. Genome-wide scan for
selection signatures in Iranian Sarabi and Taleshi Indigenous Breed. Research on Animal production,
9(20): 88-99 (In Persian).

Mousavizadeh, A., M.R. Mohammadabadi, A. Torabi, M.R. Nassiry and A.K. Esmailizadeh. 20009.
Genetic polymorphism at the growth hormone locus in Iranian Talli goats by polymerase chain
reaction-single strand conformation polymorphism (PCR-SSCP). Iranian Journal of Biotechnology,
7:51-53.


http://dx.doi.org/10.52547/rap.12.32.150
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.16.9
https://rap.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

VOA

23.

24,

25.
26.

27.

28.

29.
30.
31.

32.

33.

34.

35.

Shoxo s g d)lﬁs)é g%‘ “j’lﬁ:])é dsljc,\l; u“.o)ml ‘Qlﬁlééb S b d)ilf AT
Jlo18 Al S Cumer 3 (o9l Bblie (B (SSlejgiilan JidoS g 40

Onzima, R.B., M.R. Upadhyay, H.P. Doekes, L.F. Brito, M. Bosse, E. Kanis, M.A.M. Groenen and
R.P.M.A. Crooijmans. 2018. Genome wide characterization of selection signatures and runs
homozygosity in Ugandan goat breeds. Frontier in Genetics, 9: 318.

Pham, D., C.E. Moseley, D. Savic, C.J. Winstead, M. Sun, B.L. Kee, R.M. Myers, C.T. Weaver and
R.D. Hatton. 2019. Batf pioneers the reorganization of chromatin in developing effector Tcells via
Ets1-dependent Recruitment of Ctcf. Cell reports, 29: 1203-1220.

Ramasamy, A., A. Mondry, C.C. Holmes and D.G. Altman. 2008. Key issues in conducting a meta-
analysis of gene expression microarray datasets. PLoS Medicine, 5(9): e184.

Rochus, C.M., F. Tortereau, F. Plissoon-petir, G. Restoux, C. Moreno-Romieux, G. Tosser-klopp and
B. Servin. 2017. High density genome scan for selection signatures in French sheep reveals allelic
heterogeneity and introgression at adaptive loci. BioRxiv, €103010.

Sabeti, P.C., P. Varilly, B. Fry, J. Lohmueller, E. Hostetter, C. Cotsapas and M. Faggart. 2007.
Genome wide detection and characterization of positive selection in human populations. Nature,
449(7164): 913-918.

Soufy, B., M.R. Mohammadabadi, K. Shojaeyan, A. Baghizadeh, S. Ferasaty, N. Askari and O.
Dayani. 2009. Evaluation of Myostatin gene polymorphism in Sanjabi sheep by PCR-RFLP method.
Animal Science Researches, 19: 81-89.

Spampinato, A.G. and S. Cavallaro. 2016. Meta-analysis of genomic data: Between strengths,
weaknesses and new perspective. International Journal of Biomedical Data Mining, 5(1): e1000117.
Tang, K., K.R. Thornton and M. Stoneking. 2007. A new approach for using genome scans to detect
recent positive selection in the human genome. PLoS Biology, 5(7): e171.

Utsunomiya, Y.T., AM.P. O'Brien, T.S. Sonstegard, C.P. Van Tassell, A.S. Do Carmo, G.
Meszaros, J. Solkner and J.F. Garcia. 2013. Detecting loci under recent positive selection in dairy
and beef cattle by combining different genome wide scan methods. PLOS One, 8(5): €64280.

Wang, H., L. Zhang, J. Cao, M. Wu, X. Ma, Z. Liu, R. Liu, F. Zhao, C. Wei and L. Du. 2015.
Genome wide specific selection in three domestic sheep breeds. Plos one, 10(6): e0128688.
Yourchenko, A.A., T.E. Deniskova, N.S. Yudin, A.V. Dotsev, T.N. Khamiruev, M.I. Selinova, S.V.
Egorov, H, Reyer, K. Wimmers, G. Berm, N.A. Zinovieva and D.M. Larkin. 2019. High-density
genityping reveals signatures of selection related to acclimation and economically important traits in
15 local sheep breeds from Russia. BMC Genomics, 20(3): 294.

Zamani, P., M. Akhondi and M.R. Mohammadabadi. 2015. Associations of Inter-Simple Sequence
Repeat loci with predicted breeding values of body weight in sheep. Small Ruminant Research, 132:
123-127.

Zhao, F.P., C.H. WEei, L. Zhang, J.S. Liu, G.K. Wang, T. Zeng and L.X. Du. 2016. A genome scan of
recent positive selection signatures in three sheep populations. Journal of Integrative Agriculture, 15:
162-174.


http://dx.doi.org/10.52547/rap.12.32.150
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.16.9
https://rap.sanru.ac.ir/article-1-1163-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

Research on Animal Production, Vol. 12, No. 32, SUmmeEr 2021 .......ouiiiit it et 159

Bioinformatics Analysis of Some Genomic Regions in Sheep Population Based on
Meta-Analysis

Mehdi Bayeriyar’, Seyyed Hasan Hafezian?, Amir Hossein Khaltabadi Farahani®,
Ayoub Farhadi® and Hossein Mohammadi*

1- PhD. Student, Faculty of Animal and Aquatic science, Sari Agricultural Science and Natural Resources University,
Sari

2- Associate Professor, Faculty of Animal and Aquatic Science, Sari Agricultural Science and Natural Resources
University, Sari, (Corresponding author: hassanhafezian@yahoo.com)

3- Associate Professor, Faculty of animal and Aquatic science, Sari Agricultural Science and Natural Resources

University, Sari
4- Assistant Professor, Department of Animal Science, Faculty of Agriculture and Aatural Resources, University of
Arak, Arak

Received: December 15, 2020 Accepted: February 20, 2021

Abstract
Selection to increase the frequency of new mutations useful only in some subpopulations
leaves markers at the genome level. Most of these regions are related to genes and QTLs

associated with significant economic traits. The aim of this study was to identify selection traits
related to functional traits in the number of world's sheep using modern methods. For this
purpose, genotyping files were used using genomic chips related to 1591 sheep from different
breeds of the world, (Dryad. Frontiresin. Zenodo. Animal Genom. Hapmap) including 52 breeds

from 20 countries on all continents, and 13 studies were stored in various genomic databases.
First, to determine the population mixing between different breeds from regions with different
climatic conditions, population structure analysis or population stratification was carried out.
Fst, hapflk, iHs, Rsb, XpEHH tests were used to identify the selection signatures, and finally, a
meta-analysis of the above methods was used. The population was divided into three groups by
PCA analysis: AIT: Asian, Turkish and African breeds, AUNZ: Australian and New Zealand
breeds, and EU: European breeds. Based on the meta-analysis test, 10 genus regions were
identified on chromosomes 2, 3, 4, 5, 6, 7, 9, 12, 20, 22. For example, the MC1R gene is
associated with skin color, the DSG2 gene with the quality and quantity of wool, and the
AICDA gene with the production of immunoglobulin. Bioinformatics analysis showed that
some of these gene regions are directly and indirectly associated with genes affecting
environmental adaptation (ADAMTS9), reproduction (GNAQ), melanocyte regulation
(KITLG), and immunoglobulin production (BATF, TNFSF13, AICDA, MZB1), Cell
differentiation (TNFSF13, TGFB1), Immune process (AGBL5, ATG7, PRDX1, CCL26,
IL17RC, TNFSF12, TGFB2, PTGS1), Cellular response to external stimulation, NKK1, PRF3
(PR) Interferon alpha (DDX58), defense response process (CCL24, FAM13B, LDLR, CLDN7),
cellular homeostasis (BAMBI, DVL2), regulation of mitogen-activated protein kinase (PLCE1)
and regulation of stress response (FXR2, HSPH1). Comparative analysis of meta-analysis of
selection cues based on bioinformatics databases can identify selected genomic regions for traits
of economic and biological importance in sheep.
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