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1-Reduced local genomic variability
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2- Site Frequency Spectrum
4- Haplotype Structure


http://dx.doi.org/10.52547/rap.13.37.175
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.19.9
http://rap.sanru.ac.ir/article-1-1294-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.37.19.9 ]

[ DOI: 10.52547/rap.13.37.175]

2 530 9 Sl @3lpe s AR Sl e oSl bn

oMbl (Illumina, Inc, San Diego, CA, USA)
loypiS 4 bgpe cplitls gl 4 bgye (g
A 4 (VO) WIDDE o3ls o500 I ((yely £+) awsly
Wsls (ygmmsl ik 5 (S 5

S0 5 38 el 516 5 S S ol g
sbolol L(0F) w5 edlazl Plink 1.9 l58le 5 51 SNP
Sogo @3S ey S 338 gl odlatly,ge
byl adycws jl cwigl &S olaph lwl o
g &S byl 3o 4 (Individual call rate)
Xdg oyd O 51 i (SNP call rate) Lol asbjcuwdjl
ST Sl sl edly e Nad Bl
9 Lo V3l S (Minor Allele Frequency)
Just (HWE) <Syuals — ool Jols 51 s sl Sl
2 olaiwlyse sladiges aSl @ dagl b s WAAD
0d b Jlgp Solie slapiily jl eslitel b pols adllas
Cawd & 5l day g LD pleal pal ond yild slaosly g
Gla glp o)bgd lmodly «Synhe agi; SleMbl ol
a5 ld YU gonieS laodhy L SNP el Silis
SleMbl 5l oolizul b $455 cog,S alolid 5 gy
R Ly ;> GENABEL di huwg 5 (0F) PCA U1
,» adegenet 4w SoS" 4, DAPC 3, .(0) cé,5 plbx]
o Sl oy lp (YF) 25 plol Rl
)l)’é]fn).i )‘ oalaiwl L (o> LM )JU biures>
oy (F) b pbul WSed lowe > Admixture
R Luxe j» il bzl ol 4 bgiye sbocil,s
(V) <855 ploxl
Ll AL (9o

sloogyS o Cuto QLRI (Suagi (698 () 2 ez
e Jld oy pbattel 5 pliils) e (Suy
5 "™XP-EHH (Fst) 5 eyl 155,00 cslo by 5l e
59y ki g SNP 1 (clpy Fst (glaj35,) b oslizl "Rb
Cap b plosl (YY) R Lo )3 agjil (slapgigag,S
2 sl pg) dew p Cbl gla WS g ololid
x5 x5k 5L SNP o s (330 (J35)] (585 jlas
0Xgy yiur 0y yigy 4 ysle (sSNP (soue (sl i)l
Y e (BA) a5 eslizl Sl e oS 00+ Jsb b
obal sl O]}l&d.g Aamao.)”o dLm)iiLﬁ Lo yd
Soeolaiwl b Gl sladilis sootines LME pes
pbol ReHH Jl58le 5 bawgs Rsb g XP-EHH (clao,l]
L bl sk jl Rsb 3 XP-EHH (slao bl .cé )5
plaS 2 poi5 lanl Wi oo arlne YL EHHP 5 YL Jlgl3
5 00 Joas Beagle (s39)9 cuoyd 4 (S5 (sleog,S
s, Sl sl (VYY) Beagle l58ls 5 lawg 13 jgboas
oo -S04 i Phase clls & g Gauesl 00 SNP
Phase cleosls | oslizul L Rsb 5 XP-EHH (clao,L]
LS ad dwbee (YF) ReHH li8le s bwg 5 ol
diwy jloodlaiwl b s, 5l plaS i gl oD inie
(FR) 225,5 muo) R Lz ;> QQMAN (513810 5

PS5 o bl edse oy oalitle 3
Jljj u*)*-UaJ » Q;LM.J@ JI}’» ‘Lmljj Og.‘ O 51 s
endliy 4005 cpl 53 b (Vb Mg el 0 W sl
ol 9y P el fhe Ll el 5 olp (S
Ollllas JUS (5 4380 sl Jlo (b gd 0 basye ¢lo>
Slalao cl.f.d.) Ju..«ol 9 d))o‘)s dlﬁfl) g9 4.»3; Oygo
Caol oads pldl Wid ogr sgS sladlp g9y (gouaio
» bals ol 5wl )8 ookl cas oy oty (Ss3
5 SO hygn ks olul GipliS g gl
5 Sl cuenl daply  So55 cblos 0 5 adlidrwy
O Vb Bl el e sladlp oS ollsl (VA)
P RE Heba plijes Job g )b (Lo S b
oy ool gl (S5 el 5 oYk
(FF) sl om ey 85 (S5 e

Jgese Uigy o '(PCA) (Lol sloadlyo 420 L 5Ll
o5 SWlae ) Cumer (G095 5 pled (oyp slp
2 Camex Lo ULl s (YF) cawsl bl slapl
)i g dmolre Camex 313l (S5 Ly ol (sl
PCA Ul Job zb (Sooled 25,5 0
ool g aalllan 550 131 e (SB) ul B oo L
Sl Jdos gyl (g slsling uple
ol &S cwl 5 Uiy, T(DAPC) ol slaadse
U9 9 XS (oo 02l laog S (19)3 5 (o (il)lg £ 93
05,5y NS g odddings 2g)S po glas 8l
Lh09)§ J>‘.) wb)]a L;? .)9.»@ odl> (_)L“"" uio.a o b

Cae o9) Gledbl 1 edliiwl wallas () 51 Gan
cod (oleie o Jlo (b &S cul ol Gy e o
ool Wlad S 18 esias b ek Gl slagys 30
oS plete (o5 Bblie cjo Wilgi oo (09) bl
iy o il edelcuerds gl sl HeSde slaoly
g adlandyge cbadl (o Slacglis s ) sl
Wb Ao (6,5 W g (o015 Mol sla g yaely

L9 9 3lge
PP SLRo31> A

Jolis) 6503 VFe 0gif CleMb] jl pols adllas
e Jlod g ol (ol Ve g cpliila o,
sladiges d)?‘ o> axlllas O’il 50 b edlatwl (O‘):’.l
Folpl o Jlad (og aisesl g (oly Ver ) bgye
20 sdlS 5l g Ol (i o (B8 (lomlydl Gl
3‘53, Mol S50 5 (5j)sliS s Hlojle w)llas cod oS
L)"") Yooy Joy).a Py OleMb! us pl?ul IRVATY)
Ll e85 en b olpl 0y Jlod og (slaaises]
GeneSeek  slaal)ln, 5l edlatl L g 5l S
Sus b Jlss Genomic Profiler (GGP) bovine 40K

1 Principal Components Analysis
3- Cross-Population Extended Haplotype Homozygosity
5- Extended Haplotype Homozygosity

2- Discriminant Analysis of Principal Components
4- Extended haplotype homozygosity between-populations


http://dx.doi.org/10.52547/rap.13.37.175
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.19.9
http://rap.sanru.ac.ir/article-1-1294-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.37.19.9]

[ DOI: 10.52547/rap.13.37.175 ]

Ancestry

L0

04 06 08

02

0.0

|

A\4%

e 53 9 Sl @3le (s Wy Sy e oSl Lr
VeV ol VY ojles [omd s Jlo ool clidgr sloutmgly

Colegyd wllas (gglings 9 pb slaodhy a8 8
Ve 5l ok slapgigesyS bgye SNPSSLL VFY-R
ol Vg liale ey P gl cwia) plee
b cadS S Jole (olnl @8 Jlod (o2 (slaaitiesel
D505 Bl e bl pbool cags ¢ 031,38
95 SLadle (B 1 (et 9 Camon LS Lo LT
sloadlie 4 jos b 5V Jglate (jdg) s Liwly ol 5
Sl stz H8l s s, (PCA) Lol
28,5 51,5 oslizls 50 ADMIXTURE ;U1 5 (DAPC)
lacuses a5 b ol DAPC 4 PCA U1 wbs
() JS8) 513 55 Do MolS (gamos ¥ 5 adllandjge
SleMb! 1 oslitwl b IS b yls 51 aopd VF/A g 500
b 425 ped 9 Jol (WPC

39951 o3 ©lllae

Condge b OBl cov glaolols 09)509)S Cunbyo
ARS-UCDL1.2 Bos ) 58 pois sl o Cund slay;
Ensemble  sleMbl oL 5 (Taurus Genome

derg0 sLQTL Cusdse b 50 o (V) Biomart Tool
(ARS-UCD1.2 Bos Taurus Genome) 45 poi5 slp
Sl dyen (A) 95 cQTL Ml SleMbl oL o
bl b ladpe cQTL g oy 4 b ye cleMbl g oni
Sty S5 38k jitg s (gl 345 pess 5
5 (Vo) GeneCards M1 sleMbl ol sl
obal cos i bl .ab edlawl (V+) UniProtkB
ey basgs (35 sloaSeds (38l g it ol can
18,8 518wy 3,90 (VF) DAVID

Wosts S yE 5 (S J S
M) ol 6,8y ciliss Jolye plsl 51

A: | Multidimensional Scaling plot
pi
. ©
. =i% 3
&
2
3 = = =
o o 7] [=]
! c
[
SR
o | o S
? &b
@ Holestein 636 o
® Iranian North-West Indigenou @ S
T T T T
-0.10 -0.05 0.00 0.05
PCA1(71.3%)

T T T T T
-10 0 10 20 30

Discriminant function 1

3 oozl b gl é Jlosd soss (sloaisegel g il 3155 cloglS 4y Ligy o (B) DAPC o (A) PCA (olajlbl gl —) S
SNP cla Sl e DL

Figure 1. Results of PCA (A) and DAPC (B) analysis related to Holstein and Iranian North-West indigenous hybrid
cattles using SNP markers information
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Figure 2. Results of Admixture analyse related to Holstein and Iranian North-West indigenous hybrid cattles using
SNP markers information
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Table 1. List of identified genes related to selected regions between Holstein and Iranian North-West indigenous

hybrid cattles using Fst, XP-EHH and Rsh methods
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Extended Abstract

Introduction and Objective: 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 controlling significant economic traits.

Material and Methods: In order to detection of genetic differences between Iranian
northwestern crossbred and Holstein cattle breed, respectively number of 100 and 60 sample
from Iranian north-west hybrid and Holstein populations were used. After ensuring the distinct
structure of the studied populations, Fsr, XP_EHH and Rsb statistics were used to identify the
selection signatures and 21, 16 and 24 regions exceeding the threshold were identified as
signatures of selection respectively. These selected genomic regions were surveyed and 104 and
135 genes were extracted from the corresponding areas in ARS-UCD1.2 Bos Taurus Genome
Assembly for Fsr and LD based methods, respectively.

Results: Some of detected genes in regions under selection were involved in metabolic
pathways related to taste, smell, fat metabolic pathways, resistance to disease and reproduction
performance. Some of detected genes were involved with milk production by involving in WNT

(Wingless-type) signaling pathway. The selected genomic regions were further examined for

further analysis and finding of gene networks. These analyzes were performed by online
software related to the genomic database (DAVID). Only one significant network was identified
(p<4.5x10°). This gene network communicates with taste receptors and specially detection of
bitter tastes.

Conclusion: In addition to better understanding about natural and artificial selection effects on
the Holstein breed and Iraniannorth-west indigenous hybrid, the selected regions can helpus to
detecte QTLs and regions associated with important economic traits. In any case, it will be
necessary to carry out more association and functional studies to demonstrate the implication of
these genes.

Keywords: Holstein cattle breed, Iranian northwestern native crossbred cattle, Population
differentiation index, Signatures of selection
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