[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

\OF VY o YR o)l fenylen Jlo ool Sladsi clitngls

otoc!

il (b e 5 (535S pole oSl
b Sl Sletagy

" .as)-’ d&"

ol oLl Cga K SNP chip 70 51 Juols 0535 (gWrod1s 4 350
Sl gyl 1 03lkol b CpapnlS 9 355 ol 3155 93 5led b bad yo

9> uigd 9 WY (Sl s TSIl ;e (53150 o TS e (63150 oo (! yg s e

Ol @S ol o8ils b ailio 5 (65,9liS oy )] sl S S ol il =
Olrl @55 (ol B (b @l 5 (65,9liS oy il =¥
Ol @55 (g oIS (b @lis 5 (55598 oy e)lolel -V
Olrl @S (ol ol (el @lie 5 (65yslaS oy bl =¥
(v.devisty@ut.ac.ir : Jggue odiunsd) ¢yl ez S )l o5 oy (b milio g (65,0lsS" Ly iyl (oulidh) 8" (ggomitily —0
AARAVARVIARRJRVF Y VEVANY iedl ) oyl
VY BAOY asio

b guno 205>
poi 5 LALE By bl sy o o Slae lacanes ) Colkaa cla T gl Jil38l cas 5 (egunn g b Sl HEKE XN
wllges 0955 OleMbl 4 Folel wpiwd g 0> Jus ob JIg Cépin b ooyl itan bl )3 ote Glio b Ygeno 45 345 0 lilges
Camor 93 03iiS plate Ll cbailis Limgh opl )3 onl od 1) wisbla Job o T Slold al p ol claalis ololis (olp ola e

23,8 )48 wyp 350 VoK Al 5l eolitel b cpaalS” 9 3,8 315 ol

Jobs 5l Glosl g (Poeno< +/+0) wdgs w25 9 Pmars (+/+)) Jbe I Jlgld (ly ek AT S (Lueghl <8 pb lawg)
elolid 4 Ensemble colw 5l osliznl b g <85 alsol (0) b5 yg0jl 5l ool b (&S JyuS asls) j3 .0 plool (Puw< VXV e ) S pily=go)la
Lad et LSl b lag e sbays coles jo 5 ashyy LSNP slaolSl>

o 3JUT asll (gl SNP OYFD« b ol SV R (6 l58lp 5 dtny ol Comer 93 leMbl plésl g o935 (sloodly couiS JyuS plol I yu AL
adlllas 3590 ol 335 93 00 plate ,S5LE VY Dl Coles 13 5 ca)lb 5,900 gy 4 FSt o lel (olaygesl 5l oolitul b imgls ol po 5l B
Sud ol

& Cand (§yiden (SS9 895 s (63,5 ol 15 5 )8 Al s atd 93 ;33,8 cawl g pmslS sl D135 93 4570l (L5 ol 36 g8 A
GM6B ATGB6.DOCK3 R3HCCL HPSE2 ANPP5F (sl 5 ol sine slaolSols b Lo 0 ololid oj o pimtes ) 092 crmls ol
csiosl e slaomale Slolil ¢ Jolo o YO L Giagh cpl po odd ololid slayj yudie 55 THOC2 GRIA3 LRCH2 WDR13 PHEX
39 bloyl j3 (mas g DNA g)lul @l Lie sl

[ DOR: 20.1001.1.22518622.1402.14.39.17.8 ]

[ DOI: 10.61186/rap.14.39.154 ]

Sgo & (58 oy oo 3 p3 iy Jb (3100 45 VL
G 5P 9 o S5 wdal mb Jbegd 5 sho)lgd
Sllgial ©ygo & (S5 9 s g phe A (29l
oo S5y 5l ()5 sl 315 )y dies Slazel )5 g0
2 o 010 1S 9 )5 it obuw Sy 4 g Cunl
sy o Jlo e dw e 4 el casl el (YF)
RV 1 dUbLJ oS leo) 55y el L’)ﬁ] Rgas
Sign 3 (S 15 ) (58 Slaogass (1B) ol 35250
ol @y 65158 O Sy crimae 9 0392 of HLyw
Sl b phgr ol Bl sl el (sl
SSlgw slp WIF cp e gj |y o @l ol 53 Gl
OBigel sl 03l )3 Glez 53 (395 () lgw 90l
Shas ol ol ) law (sbolRisl ;o o5 pl cwy g
3)lge Sl )3 9 0392 )l3)95  (pols sl | S sl
celS ol (V)azal o atx 5 eloal b ol L
bl S gio b VY- B A ixg obgS (648 3925 b
iy g obj by bl g oyl calis JolS S cwls
oS gadiges didl ol odid i,l55 e ol VY UYL
2 @te Jolge 9 g0 01> Cykids i e s Ve ]

dodo
|y el 5l g el s > S sl g e
5 bedpiy Sl b &6 Jsb 2 9 035 (2l
9 JBade> «sjpglaS e oollis jgal ) pdo (slacaddye
Olrl yolag ey ol 418,551,336 cod (L))
Q‘)ﬁ‘ 2wl O;L’; L;Lmbljj (KW 9 o U9 M
el e el b sk 4 bl ben o (S8
@ g 4 ddapanie o Shy & )b 2y (op
Sigel Jloe 5 Jrol ol plod da )b (ales
Mo 3l U Jlo 0+ 3 &8l ool g )b 3 (YY)
@ gldkie ) o )Sl5 Sl dades cloaiely )3 (g) g
Cluogad & dogh b .l b 3939 (65,5 canl s b
Sle Jolite (glooys & cal ol daglly 5 (gpmlls
ol 35l D9 o i 0ysE g ol (g lidl (Bl
s yo s> 5 0391 Cooliiil b g s ciod 8 ool
scdlue ;o odlatwl slp dp cpl Sy sl Sp
P S Grrer y Sheas s 5 SYob
Gl sy (65,8 canl (A) cunl plas o B s clislue
il B> | 3,5 5 Cudyp slapds (S 5 Cow
o Ygese) e 9 (558 (305 1598 05 9y JLl


http://dx.doi.org/10.61186/rap.14.39.154
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.17.8
https://rap.sanru.ac.ir/article-1-1341-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22518622.1402.14.39.17.8 ]

[ DOI: 10.61186/rap.14.39.154 ]

9> g 9 B (Sl e Sl b (63150 (e (Sl 1B (9310 dome 92 pal e

AT

VY 5l 1Y 0jladd /o3len Jlo (oob Clidgs loaing

P53 gl ) okl 2 4 Uiea A5 S)pep g
b OBl g axely o o8l Siusls iliel cely
At (6 ko (Sild glyly a5 (20,81 b 5ad 0 cels
& {Y) 28l ity sy S e dey o S5
s ol Syl cade sl T Syl LnaliEl o
e nolSle () 4 o 255 Ty | 25 sloolSyls 5o
ohen Jal sy cpl 4 b Gl 55 e
S oo SloolSls > 55 Gois by (nlS & a5 o
(omb Bl (b s (aliee M) e
cel b i K axsly 25d g0 a5 TG gl
axoly L3l plo @ s o] Jobs opl  Saawls il 53]
Sl gyl a8 ool Bl ded o el Qs oS
Wy gy C8 Lo ey Jud SIS 50 Wi (6 pidin
e 4 A 4L g byl Jlold cud i s il
salp Il 4 ggph Copu & (Stld (il
Ol oo 4y Coze Ol &7 s Jile 4 oS
o) & ooy slaalSle gy e oslln 1 gl
I (39 gy e 03k 25 L35l oo 5101
SNl oy cpl aous jd oS ol 0L )l Slslyd igllas
el Bl slaolSle > (3185 s pae 5 (55 g5
9y o 9SG (Y))S sals i ol e
boosls 1 osliel L bl bl | ololis oy
2 &S bey ol (YY) Canl ond 5 (5155 098) Aulie
oseil Jols WS o oe (55 (Siwan s pie ol
gy | LwsSossen (LRH) sy Job L coishle
woSojoer  6xS JSwl (BHH) - adl s
aS FSTojlol Ly p pizmen ¢ il o (HS) | onisbla
3l o AT Jlehd 5 e

ol gl ololis gy by ybey ol 5l eslawl
¥ae a5 bl cov Ol jasis 1) b Llg, »
Jb o] QTL & mes by (S g (oo Clio
cod &S pgiy 3l bl o JS )b iy ()b wwanl 5,85
ailh (o3,Sles g Kuwls Coenl sl diiwn Ol
b cos ) byl cate Obl Gygo ol e 5 il
VF) a2, 05,48

ol Gun | w95 sble  olulis o gl pl 5l Gon
g OelS Slpl cwl D5 g3 Yk o Sl by
g gy ololid sblio rpl ol Ko fpizmen 455
0diS plato 3blio leie 4 sl pl 33 39590 (WQTL
claall 5l oolatul b al5 93 pl yd oaiS pleie las b g
D9 VoK Gu55ilS 6 S o095

W sdg; 9 dlge
I J8 DNA zlsal ¢y o9 sbases yglae>
O 290 33 SEMBL sl 2 3590 )3 (ISl 5l (6 S diges
A5 yglaenr Bl (39 4593 (Sl g sl Sl g Jlo
I ool oMbl gb LAl dgvg g
oy Sly orzen ol oo 4 (50358 (5,5 diges
ol ©xSop I olE p (g) el o 2

2 Ppke Chlyg &5 Wit 5o elS glacul 28 adls
OeelS ol a8 b ol sadploul Cladss bl byl
2y Sl (o g 039 Ld )3 39290 ol (oleS 2>
S99 4 3 aml il bd Gl p F o8 5l &S
Ml ol sl sl casl o) 4 W lose]
5 S B sl e bbb cwl ol gde
S9) S Bl > Syba wwl JSSoan
(V0) 8,185 a4 (g3l S 0 )18 (30) oS
Sydiee ol HI g Sy Jer cuar puin ol
Jels 1) )edS” lacl I (b Cumes Cpe slacwl
oo o5 (Jb > st 041y )9S plp 3 9 g
0 b slawls o iU g el lacwl (ST,
Ak 53l Glad 5 ixe 13 g LI oS Cumes g Gl
sbdlp plos b 5 (65l slp Slog 4298 cusl p)Y
oo G5 g 9 P el Bld I plpl
oy SBAS Sy Camex ojlul p ials (V)5
P ke gblp bis )00 3 QSIS 4 e
(A) cwlodd Glul pogass 5 ol (219 51 ol
9 o el S5 93 oy (Sef pls JolS 258
Al ge (S5 OoldS Gl (gl leme e (S5 4ol
o1 iy (s34xk0 slashg) (Sof abols lulid (4l
TSy 88 lej (V) ol L1 Jlsl3 0 (itee 5
I8 Cute Gl Bua iz ooy (Lo )d Aiedguw
a8 05 (0 p) haw 3 (aladilis sbyl eel 3)5 o
Pl pre dbme 5 I Sl b yn )b
ol 3 sl (VF) st ololis B (LD) | Siwsy

) o 2 (o 53 ol gm0 syt Jis) & 85 s,
o555 bl plolid » bSuss pnl)8 1 (S 4
odd Joas Suif cilie laojer 3 (oS Clio p S5
ol wla! el gy opl ol blie 51 (S5 (YAl
GoysS, i JsSge Ml ) oozl | L
@lolid 3 1y hey ol S (W) Ml (sd
Gob  Slao e sl sl o) ool
slate i b glbcasas > ol clballis awlis
)JL» d]): ))9§) 9 0y ‘_)Mu‘.\) ]aal).w Cod uaya.?u
)JLowo edS 0 d3ge laodlp S Glues law
baoe &S pl & dogi b o 099} bl opl slwlid ojle o
Lo ol yon (oolasBl ppo Clas g il oo slai L
owbio JleMbl mlis Wles o 5 Cunl (o0b) Cuonl gyl
Joy90 saadlie 103 5 (63l5 SSE (ol S90 sl
ot a5 am)l g olp e I ]

03] 5>l (Sas A o kg 0nd Joo (5 oS5
ool olon 4 Cunglie Jro ilisie Clao oy (gl
ok (F)asl pre ilize lalame 4 s 5l
S5y Cute OBl £33y Sk Wl on Cumex ples VL
(Blie bl Carer prix L S ke JI S
o oJ;:SJ)L;Le ol d9>9 omadw )Su»b C9]o.w
Cames plad o bl 5l ol cuns bis 4 e oS

1- Linkage Disequilibrium

2- Selective Sweep
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Tablel. Quality control of genomic data for Kurdish and Caspian horse breeds
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Extended Abstract

Introduction and Objective: Selection in animal populations to increase the frequency of ideal
alleles causes of remaining some signs in the animal genome, which are usually associated with
important traits. Today, with developments in next-generation sequencing and easier access to
animal genomic information, some models have been proposed to identify selective signatures
based on allelic frequency and haplotype blocks. This research aimed to identify the selective
signatures in two horse breeds of Caspian and Kurdish using a k70 SNP chip.

Material and Methods: In this research blood samples from 35 Caspian and 31 Kurdish horses
were collected. After DNA extraction and sequencing (by Illumina company), Quality control of
the data was performed for minimum allele frequency (PMAF<0.05), genotyping rate (PGENO
< 0.5), and deviation from Hardy-Weinberg equilibrium (PH-W<1x10-6). Then the theta (0) test
and ensemble site were used for identifying selective signatures and the positions of snaps
respectively, and finally, the genes related to these positions were identified.

Results: After quality control of data and integration of genomic data of two populations based
on R package protocols, 61 horses with 52,650 SNPs remained for the rest analysis. Finally, Fst
statistical test based on unbiased estimator theta method 31 differentiating markers of the two
studied horse breed were identified

Conclusion: The results showed that Caspian and Kurdish horse breeds belong to two separate
groups. The Kurdish horse breed has more diversity and variety than the Caspian. The most
important genes associated with significant SNPs were INPP5F, HPSE2, R3HCC1, DOCK3,
ITGB6, GM6B, PHEX, WDR13, LRCH2, GRIA3 and THOC2. Most of the identified genes
were associated with intercellular exchanges, muscle contractions, immunity, membrane
support, DNA stability, and the nervous system.
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