[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

-~

V0. Voo bl /XY oyl /omd3ley Jlo ol @ladss slouimg s

" .us}J dj&"

Sl b lio 9 55y9UiS pole oluiil>
1> Sy Slosdpozy

o1 ,5 gl g2 (IdassS e 53 o335 Bblio (5 52 (el o silant oo 3 42325

idm Oy g rd:l.h)é ) ci‘_f“.i’b‘).é GOUICIS pians g0 ‘TOWB O st c‘)l.g Srb g

Sl b @lie 5 (55,9LiS pole oSl a M g (ol psle 0l (ol pole 09,5 (13> spmiih )
(hassanhafezian@yah00.com : Jggue 08w 95) ¢ 5yl (grb mbio g (65,9liS pole olKuiily Mo § ol pole 0aSiily ¢ ol pole 04,5 ¢ luiily =Y
LS)L“’ Lfu...!o cul;..o 9 d)‘)gLﬁf re5l.r— olRuisly ‘u)t..a 9 L;"b f}l.c oAl ‘L;"h fﬁk‘ og)f ()Ln..i‘.lb -y
Sl ol b @ilio g (65)9liS 0aSuily ¢ gold pale wiins 09)5 ¢ sold pale 09,5 oyl —F
QNY/-Y 2o pds go)b A/ A/¥D : sl go,b
AT ST R AT L9 4

LXVCES

RIS Bb Sl i Wodgur BCamon 1 5l (Syr )3 b & Guusa Soglise Sl (Il ¢l oL
B iewd b1 55 55Uaidl ppeo ©lio b daipo SBQTL g byys b bl ol Cel g 0 0955 gedamw 55 oo BAILLS
oy B gy 31 0l b lea ylaiiwsS 51 gdland 40 (63 Sas Oldo U lad o o] gl oLl andle o)
Cilie gl 5l SduwgS oly 104 &) abgije 093 ]S 31 ool b Guigif (ol (S polito ol (5152 291
095 SLodly il sLolGL ,d & sad pbul adlas IV g ol ol oS Yoo 5l oF OF Jold ke
O aro DA cpmad S 1] o 03wl didgs 0wl 55455 (Hapmap: Animal Genom: Zenodo: Frontiresin. Dryad)
Sl CdS el Gurer gy plod b dwmea Wil JJUT gotie 2lpd 5 ©f bl b Bble I e sbasly
W o3l Ggd Wb g, Jalowi 158 Culed 45 9 XpEHH (Rsb dHs hapflk (Fst gl yg03 51 @bt Lailis o lwlini
9 Wyl (3155 IAUNZ ¢ oy 131 5 (61auS 35 ¢ ot bl (3155 AT Jolid JS0uSG 51 1us 2958 aw 45 PCA 3JUT L Curon
VAT Xo XY GlagigesS 59, S5 aibiie Vo Jlosilyd (903l obuslt i385 1,5 syl SWasl35 U 5 il oo
M5 U AICDA (45 9 iy CuoS g CadsS L DSG2 (45 «Cowgy Sy U MCIR (5 o5 g 9bd iad ol ¥ O £ 0 T
g s ysbay U5 Gble ol I (S &5 315 LS (Sl gilgn Jod 5 41320 b Ly (nlgrglSgiges]
3955 KITLG) gt il GNAQ) (sbiasdsi (ADAMTSO) daomo daglpus s (68 5k 52 550 (6.5 b poiams e
ATG7 AGBL5)  gws! 531y (TGFBI1 (INFSF13) Jolw 3l (MZB1 AICDA (TNFSF13 BATF) (wg:9l5 g0
(MAP3K2 NFKB1 PRKAA1) Jgm OIS ,50 & Jolw &wly (PTGS1 (TGFB2 (INFSF12 dL17RC «CCL26 PRDXI1
(DVL2 BBAMBI) Jghw jluwged (CLDN7 ALDLR FAMI3B (CCL24) £ fwly aiyl,8 (DDX58) W (49,8 i) wgi
Julos 5 43305 355 igeod (HSPHI (FXR2) (o sl &4 sl oli 5 (PLCE1) (30 b 2au3 b JUeS (3390 i3
L Glio glp OB 3,50 0995 Bl Wilgi oo Suilo ygiilan Wodld slGL wlw!  CE! LWL Julowil,s il
WS Lol 1y wbwsS 3> (S am 9 (LBl Coonl

Sl Ll (Jdoil )b ¢ SBG5 (agr ¢ suros DS 1 sulS slasjly

Slolp cpopn sl aush e oSlhe e Aodfo

Sl G381 ) ] ot 4 g Bl e byl
S Gloy calple 258l (Il @ ggpd e @
cbul Gua walie glagle; (b dedgw YIS
pos caw ol sbol el 3,5 o 8 Cuto
JBLD 5 I ol Gl oy sl 5 o8 5
S s, Sl 1 eslawl 8,k 51.(V) cuwl plwlis
ly (5685 Chpday (e yobas A3 eMal g Sl
Ol laygdS judn > (IS psbar (VV) WS (0 @pus
L S oene ok 5 (g)slagw diawsS ol el I Gas
Slgs o D9t oyl (YA) Cuwl arols p> (golatl cutn win
2ol Jus cpally plgiedr iy Glidugs Cbl 5 )b
g5 b (S5 glacyiy Il L plen 5,8
ol 4 gl pluebl Gy cures S (S
Caol (60l5 Mol sladsly wheo by S wsonils
Condy doy G O side 15 Mol sladoly

W oogas p ol slapgh gl 5l (S olgieds KiawsS

Mg ly sigrl Olpl s @le 4l » G Jb e
LS (gjl Jol I g (YD) Ab (ol pud g oy ccudsS
wwliol glads bylys L YU gpd sl @)ué cleq
ol Copte BB ol g ilisee ol baylps a4 Caoglie
BAd oS oldle xawg b S a4 oyl
Ol ) 695 cul S1AIE YO 5l Gy (9iSTen 45 y5ba
et CadsS Mg ool S () cul ond e
Wle ;500 @lidg 5 cul lpl 5 KawsS (B9 Jdd
SYF) S5l 51,8 Couedl (gam Sl jd Cuvgy g yaid coaly
ol > s5hnsS cilieo S35 55 6 bl oo
oS Wlas S 3 coian g b laclbal Gus s
ol olyan peis o 53 gl sl b bl o)
Jolbs o3l (Sl Gl el nin e S axsly

sgse el Ol 09 dnels Sl o & Camd
J.w} ; 5 o dw e ,Lu, d‘)b a5 db‘)ﬁl


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

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

Al

(Shoxo s g d)h)é g%\ :@hl)é d.)ljgl& u“n})‘cl ‘duééb s daw ()lﬂ d)ilf AT

VFee bl Y oyladds /o23lsd Jlo (oo clides (slouings

Saie cpl poogde Wy Sligen adY 5 oy Olaw
LaweS AP dw o bl gbalis Lg5 (55 (VA)
adlas )3 okl 3590 s3IF) s)lise ) J5 Sl
syt 3y30 XP-EHH 4 FST L] 43 Lawsgi 2ol o (YL
S5y oo dibaio ¥R Slolis cely Jolbs ol .l 13
AO Y AY A A AV D F T clapgiges,S
ol g0 e gl lusls glas s X YA NS
Jroadg > 5 S gl dswg b iy (oly
oS8 Al pasiie (655 5 18 pudplie 5 slazale
e B @bl Gl xSl cwl ole
e Jy Jite Olllls gl (25040 5 S 5
g e Gm LU S5 (p 538 (8L Gl
Sgex B A o SaS (o)l slaigy ol
9 3l Cjgw (bus Gygody il Oldllas | cleMb
(V0) w3l wals sol@ opl ol pases s
L9 0 odlaswl J.JDUI)B dl).» oS U.:szlhn &y ol
OPgeidgine oIS (hled ax ST o) gl ool
san  Jy il e Laseie MelS Gliiss 4 cllas
digad pS w2 (Oldllas plowl (0 OIS 2939 Jio )lge
Oldles glyl plo s 9505 )y (o] OMSLie 4
Ol SleMbl oS 5 (V) Cunl JoB LB 55 basye
Onmen g Gilibl 1) slezel culld Wle o 39390 dasio
ooty (6yl] slaSiSS I onlil Amd pres |y uls
h by Jy Jiwe clllae I @ls (3908 oS5
U5 cisogs (sl il s Mol el sislse ol
bl GBS bis & wsde 4 adlas a]
S lans =35 u:)i)b Ole S 9 ol oslawl
S g oSal e sl ) B JloxsTyb asly o
oo &y dog b .05 o odliiw] Lwyiwd ;o SleMbl
5 BQTL lolis ool Limgh jl Gia wid S5
b oolee plidegs > Sles Clioy 3o oy
9 45 g Joslp al p g cng laghy, I eslatl

o (o5 oo Slorgilon o

W gy 9 3190
olistul b 00yl slacasgis b bl (gl ol )
bbby s $oysS) b olan ogss slaadly
P g g NawsS 4 4 bewe o Jeady clus
Frontiresin Dryad) 55 sbosly calisee (cloll
Wdgy 044 0,5 (Hapmap Animal Genome Zenodo
-50K slaas),] ) ookl b adiges cusgss 5 gl ysciul
Usoghl <8y 3)labil SS9y (35,80 b 5 (gidosS
O Sl gl s (sl Wdg 0AD TS e
dadiges oAb i) e Slgl S slajlina I odd i
Sl g Lge a3 1Sl 0rd g e 5
S oldses bl s eolawl (MAF) I lgls
g w0y Al S il esd g o Syl
&S auil gyuing Jlis] bdiges cpl b Bls 5 olols

baslyy (nl Gudyr o5 WS (o Joo Jal Cllg> g
Fom 2)h (S S ) 3290 (Siif g9 jlkeny
B 3 WS 53 SNP aily opgl Yool Jlo 5 4yl
2 sloduS 059y i 1L SheepHapMap o545
cov ply olols cas laedsh 5l 29,5 YV Jlo
VE ol lan ol iiissS Coman 5 Cute s
5 4355 3,50 Sheep HapMap o5, JB )5 caliseo oI5
Sl (o9 Ol @l (VF) Wb 3 s
Wyl $59058)90 gy ) b lasipo 4l 1Y (sl
ol izman 905 ST 1) Jto g5 5 055 (o 0]
AF v dgds b s el cbodly o egif bl
oy ) odlil b e pled Ly 5 SNP SLES
$9) » o9 ddlaie oy &S ol slis XP-EHH
wled G YY 5 Y+ A AY ¥ D ¥ ) clapojges,S
Gblo 5 00 )55 CBQTL )y il o sl
CLQTL L gble oyl & 35 of 5l Sb 59 lusls
pdglio 5 Jroddgi @lY L bagye (oolaidl ppe Slio
9 b Slgh3 Gl o ola (10) Byl Sldseen (o>
Gan wal ol W jsbee )5 oY EHH (yizmen
» DQM.C LY sL(z’Pl.) 2 uowdu 9 0y Cule dl.m_:l?b.sl
Wlgi o yly )13 35 egtas QL] Cod sl Gl
Wil Pl eses slagyi (gly 1wl saoll 5l (o)l
il 5ol b (W) Lobes Sos adlas )5 (Y0)
909 (L8 aslllas jd oads 3315 VF len (g, bl
Job 5 S Dl pas e slagdyy elul
wlolid oosble adlais Vo hapFLK ojlol 5 oisble
W (adate 3) Vo & X slapgises)S g9y 2 4l 0 oS
o ol cov (S i sl L Y
RXFP2 COL1A2 NCAPG) a3 ooy aseis
$95 32 0258 35 (b (B) oylSen g 56 (LCORL
slodly dcgeme I eolitwl b ey lidwsS Cumes
Olas wly Yoo blas Lo ol VE Lol a5 HapMap
OMgS ) (S g95 wl p |y Sl ladlis oy
ks pdaws dw J8las gdss cpl g0 .00l I8 )y 0550
95 (b olp S aw 5 (lo)B (93 «sho)B o
Jols gl 28,5 )5 (g 390 FST gy J oolizal
3l 20d plad b (gogif adlate VY (plolid 4 e
RIPrse el SOy @ baye by Jols o5 A3
e g o0l Cal Jtondss g 0y ey )1l Sl
slodly Jolis Jatwe (SleMbl gy 93 5l oalazwl b (Y+)
39 o 5l Jols slaosld g siawsS HapMap ofg
Pl bl gaailss o)lse ) o Jj Gl ol g
able slols Gan b1y ady ol o Jbady slaoly
I3 oo Dy @ o b b NSl ey
Iy (X g5 ) 095809y dxli dw uins cpl gl .50l
bl oolail 3y50 (SleMbl gy 93y 43 a8 5)S bl
0yl 55 SLQTL Loy A oo b Cio ol b gl
o iS5 5 5 sy SlaglS 3 (s Ishys) Sblis 13
b bagye ond plolis LQTL L gble ol ol oS


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

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

(53e30 (yp g (633 Ol ¢ Glalp (LIS ppn pual ¢y lladla st b (b s3e
VoY el ol o lihusS Conex )3 (00955 Bl (S (Sloysbilan hilod g 45

bk J>1).o WAl Bl 9 ‘S:L»Lw) dg Juoyd . )I
(1) 35 Pl PLINK 3l 5 oslitel b gl ik

Y Jode y3 s (pl p edlawl 3)ge sladlp pl g lass
sl 05 1)

Table 1. Breed and number of sample used in the research

2 ol il o slad g 0dgr ol o oS (glaodly li
oy Pls a8 e, Slis day dls o jd il YU Lyl
e B Bl dg oy VeSS gl
S ndigei )3 o5l o0l i el £ 45 e SOLLS

Uik 5 odlitwl )90 diges dlaxi g oI5 =Y Jod

Wged Dy ol el dilais dgad iy Sl el dilaio
¥A Deman Alg v Afshari
¥A Hamara Alg ¥ Deccani
V¥ Namaqua Afrikaner Yo Garut
¥A O.Djellal Alg Y¥ Local Awassi
¥A Redmaasai l;i,)éi Yo Moghani
A Sidaoun Alg ) v Qezel i
¥A Tazgezawth Alg Yo Speal-white i
it Gulf Coast Nova Yo Sumatra
AR Morada Nova ¥y Tibetan
Yy Brazilian Creole K,:,,AT vy Australian Coopworth
\id Santa Ines \id Australian Merino
¥ Altamurana vy Australian Poll Merino
¥ Border Leicester vy NewZealand Romney
Yy Castellana VY Arawapa
Y¥ Chios vy Australian Industry Merino
¥ Comisana vy Australian Poll Dorset EU
¥A EastFriesian Brown vy Australian Suffolk
Ny Finnsheep vy NewZealand Texel
1 IrishSuffolk Yy African Dorper
VA Karakas Ls)) YA Barbaine Alg
B Norduz A Barber Alg
Y¥ Ojalda vy Egyptian Barki a3
Y. Rasaaragonesa Yo Ethiopian Menz )
Yy Sakiz A Rembi Alg
v¥ ValaisRed sheep A Scottish Texel
¥A German Texel vy Scottish Black Face
Yy Leccese VY SwissBlack-Brown Mountain sheep
V¥ Rambouillet Y¥ Swiss Alpaine sheep
v¥ SwissMirror sheep " De- Churra o
vE ValaisBlacknose sheep 29 Cyprus Fat Tail <)
Yo Wiltsheep Galway

A L bl 5 e J) ablie (8Ll Camen 5
2 Camen ) b dunlie )3 Cunen 15 S5 (59, p Sl
Dot FSt a35)) polie ioghy cul )3 9500 B4
PR WRICYS
Hr-H

Fg = THT S (\)
9 Camex JS) 5Bl 3590 (SwsSojg e Hr bl )5 oS
ol Cmor ) JBI (S 5910 Hs
hapflk & bl &b 5 b! s w0,

Sl paseis ly Galishls » e gy o
hapflk s, 5l eolisiwsl b Cumen daaie (slaodly 3l Coto
Dol pas Jae S gy ol )0 cplply sl i dlpiuiy
SlapgjgegyS 0)bgd a5 ord eliul aball cpi> (3

5 &olo> om b)) gsesl sl )bl slaoged 51 (S
5 oolisl clols s ile 31 oolizl b LT &y o131 olazsl
ol egdeas () cawl (PCA) Lol (slaadlze U]
ol Sl sl 03 adse Sl Jiee adlie o b,
i ewe Jitue BSNP ()g0ijaste Cae Ll dlate
3 ookl b aSNP oy (Stuogey 5l (80 oyl 220
B gl 5 6,55l YO (oo oy o3l L PLINK aslsyy
o0 3 VL LSNP s o o o 1Py (500
3 oozl b g e Bl legT 51 (S e g 003 i
&y (W) i plosl PCA ;LT adegenet aiw g R 4oy
25 gl B cnl » Cbal aalis oluls
A ealaiwl
Bumon o Woldl arly » (5l glass,

olel bl adllas (ely Wooylel (5 Jghize 5l S
S o U Sleld oy gl 1 ool b &S cal Fer


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

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

Yoy

(Shoxo s g d.)l.na)é g}{‘ ‘Lj’lﬂ)é d)lﬂg;l& umo)uJ ‘Q\.:]ééb S b d)JL A

VFee bl Y oyladds /o23lsd Jlo (oo clides (slouings

Olgeds Aiwd a3 Dy50 odgiote Iz a5 Sleosl
YY) 29 0y Sloel slaailis
J EHHpop (X)dx (\;)

XP — EHH = longHHpopz(X)dX

JBles 5l Guishls slajls JSis cua 3o ol
A5 odlaw! FastPHASE
) Jalodil)3 ds)

Sl sdelcwsna sP-Value oSy 5l g0l cpl o
() 35 ool bl calss slolid slagyge]]
Ul g Cmlus w30 55 oy ol osal Cundes ol
bl cod o egif Bblie (alulid )3 (bg) cnl SV
Jﬂ w5 u;LuLw 2 Jegens sl MLL;o ‘J.Slo.)y
Al okd s olidl oS by cusl Ses &S
Jis 5 il y xSl J 29,5 sl iz 5 METAL
> METAL ol Silis o cly W1 lglp iSlis
Kge o5l wile plaoylel (sl el plKia
Ao b3y |y e
LQTL (lwlid 9 (5390951 o3

035 (o)l slagy ol gla S ololid I
5 oslizl b o 5 blie blis 5 dthusS 3 Gbls ol
Glaotyos bl 5 5 ENSEMBL  sleMbl o5
ok I OAR WS (pojiod ) (03] 45 o8]
(V) i ollis BioMart lisls ¢ NCBI _SleMb
Sy gl ol ead byl GLQTL e
P88 ey 355 Animal QTLdb sleMb]
S il (GO') 53,515 (sloog S (o oliions Colil
o3lizl DAVID 58l 5 5} oad luolids (gl asgazeo
5 edelcussay slogys 2, Slas g yomds (gl et A5
UniProtKB 4 GeneCards Ml  sleMbl (claolSl
A4 eolawl

W i) s dlapo ) gl oS JiS 5l o
Glo Moy Vol iy dd)cwd jl cwg) bbay o8
b g dl.m)’f)m Sy Ole VO a5 LA
(e cpl yo ady S Slis FAYY gaemme jlasle
l cuiS JyS dilie Jolpe wiuily Slis FYYOA
)48
V) eSSyl sl Jsey ;5L AY S ooy
Aol S Kiwbiss 5 b Sl VY 5 lop
CuiS S alisee Jolpe 45 Bls dged yb 4D do)d
ol ods 031> L Y o 5o

3 laoylol ol 395 o L;.wm..b olighls o J305 5,8
A8 o 00lil SNP 5l U1 ilsl,5 (slods assbla lgl,5
W

Swgn JAT @as (o (g

oS plolid gl 60 by laguishle U
Ohsy il p il & Conl (30 sl hg) bawgs ]
skt Jozs] EHH gdly 5 (YY) wlasly dswss EHH
S el (555 oph P ead 938 sl Sy
D9 dnwlre pj O)g0d

L3y (y — 1) ")

Nag (nas _1)

Bl oS el lacaisbls lshs ny eyl s o
slcable shw Ky, s 85 50 cuishla
il 1 630 cishle Jobs a5 Cul (938 4 pacie
s U N g A pgjgeg)S Jobo )3 T il b'S
IS cwl 03 4 axie Gbcwidly ldages
Pl e Glagdy) p e slagbyy on gl
Joro S ol ol sl HS oylol 1 odlisl Stuogm
ailate Sy, ok side o T EHH ials 5l 5kl
ol |y oolel gl 4 cous (SNP G b (5l,)
ol 3 EHH ials el Sy, b bl .45 o
ol D5 e A Gl lalis lgieds ol sidie
Glbl eloolSls plos > EHH Loy 551 s,
5 Aol Loy o /0 & EHH &5 jloj b (35 50 SNP
sl 5 olsl sl ssslcwsa la ;)
oot gy onl Ngdie dwlie or b oddEile
Uo)l5S 9B g lus] Jolis calisee clidss ) (¢ el cudbge

¥ &) ol o5

(v)

EHH,, =

e ) ()
sorlin(22)
30kl Gl ol el Bzl T D 5 oolisl 1A &5
39 SNP 5,55 @395 5 IN(IHHA/IHHD) el 50
o SNP Sl L oasgiie U1 Sl p oS ous
53 Joy s byt oad asle his cusl oad gulaie
ritone ooty ilisea gla T sla JiSew ojll g cpl ]
ool BSNP S0s b o T Jlolys b awlie i3
w5 ROy 5l EHH anbe jl s fpiren
XPEHH .15 oozl (V+) Rsb 39, anslxs sl rehh
Bl o JiSes & EHH 4 iHS 3g, 95 M5,
288 b i slolis S o glolid |y sidicas
Slodewy Colf &) Camedr 5 &) Connd biCunor j (S
Er &5 Uy ly Uhey onl &S b e )
9 WS e dwglie Cumar o ) bowishly (S Sy

1- Gene ontology


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

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOR: 20.1001.1.22518622.1400.12.32.16.9 ]

[ DOI: 10.52547/rap.12.32.150 ]

a3 (s g (635 Ol ¢ Slald (LIS ppns ol ¢ Uadls st b (b (i

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

wy) u,u_u )‘ Jml> dlﬁm.}‘.} uwl)...ld calises J>]).a -y J5J>

Table 2. Different stages of filtering the data obtained from genotyping
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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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