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Table 1. Measures of genotype quality control amahier of SNPs removed per measure

Quality control thresholds

Number of SNPs remopedthreshold

SNPs located on the X chromosome 39367
SNPs located on the Y chromosome 1224
SNPs located on the Mitochondrial DNA 343
Call rates per marker < 90% 445091
Minor allele frequency (MAF) < 0.01 33152
Markers deviated from H-\equilibrium
(P-value<10) 2159
Remained SNPs 281333

# Hardy-Weinberg
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Table 2. Level of polymorphism, observed heterosjtyaand expected heterozygosity for each Iranegive cattle

breed
Breed Number of samples % SNPs with Observed Expected

MAF > 0.01 heterozygosity heterozygosity
Sarabi 20 9.1 0.322 0.338
Taleshi 10 15.8 0.306 0.317
Mazandarani 10 12.8 0.320 0.326
Pars 10 16 0.291 0.314
Kermani 10 131 0.283 0.312
Najdi 9 16.8 0.295 0.307
Sistani 10 255 0.229 0.246
Kurdi 10 12.4 0.330 0.339
Total 89 15.2 0.297 0.312

-5 Sz Sl FYFY clolbl 5l Ss glasdlias
ooy 5 (Sioval (o ) n Cuz Gl
Deckeret ) ab 43,5 o0 o8 calizes ol VYF S5
aw plad Coge 9> 4 3 Guiod ol mlbs (@, 2014
5 @bl bt elel plhanl Jols Lol og)8
A wyp S50 SOl Gl o ol BT nliel
Bovine (2009 aliwy 4 a5 ladlas o puxen
Odsl 5o mlanl 5 culyel slaslis wals plxl HapMap
ssbd sg panis JB 09> 4 gabady> ol
3 i R e ol 48 0 ssmlie s
5 Cosl ALBIN )5S agr S5 (slatimer plo (Sisul
Gonadsd Gt pshe ;o nlete glalss &g
o)l L Bl @ ol () o) oo 5 4 0l cnaline
S5 a5 aiz e sl Sold gl ,eiS glaoly s L
abgs Sy o A (sol5 olyie 4 KEY gl o 53,8
otz oo il b Ll ol 85,5 18 5lete
aslie 3155 al 5> Sial I AVl Sy sord B0
Ll 00

Gdinades Cillae saiasylis addlhe cpl 5l Jol> gl
Sz el 5 itz Lol b badnar (S35
5 Sy Gblis 0 a5 (e 5 505 laoly ol
T SIS )9S o Jled g o8 4ol Sliass
S adss 0 (K=Y) goi s mhaw (sl jo aigd
) e alols 5 Sy Bld 4y 5 whad ganail
asdlas ol ol ailosls las ganales YL Fghaw o

SoplesS plShas! 4 (Bos taurus) lagS w88 - ,el
oz o 1) Gaml glS Lol 09,5 4o (Bos indicus)
Loy il gl cavgas wlul 5 Wleols JSis
ool oS g (nl Geizd cnl adsl (2,8 (lasS il
e 095 e g W (Ghaile (gl
slooly S e o s ganail JB usSou]
09nl g 095 4 it )b g Glo)S el w505
Ol oo p SR S gy 4 (Al aLils Sl
ols s 52 (ol ) ol ulis 0 a5 IS, 58
4»:? BN 6‘3)5 9 LS")’“’ Lgl.mw K=Yy ) as
Rloie algs 5 (Gl Sl5 5 W3S )13 (5 i
maisual ol ple ol ool plaisl ogs a1y 6,50
ghe Gl 5 Jol> mls g ales g0l Sl
Lold 5 ot 0diS wSaie (K=Y) (guiais>
@ axg b ggame ;o Zel (plShanl 5 )0l 0g S 50 @
Soli (g e G l @S bl da Sy nle
S5 g el e oIy Gl 4]y 9,5 5 gl
2l 25 (Byre wsShanl g Ol plsie @ Iy (Gl
PR SR SUPE N L E IR C-E RN F{ PR PR LR Oy
SeS 4 ldllae 5o lSGanl 5 onynl sleey S
S 8 (o 0590 (S 92lS 8 ST USS wiz slrosls
Sy sogle maw o 5YL (McKay et al., 2008
) Q“ﬁ)"l" oY le.m.)‘).: UL"" L?’M U"‘ ) odds oddlive

5% edilive Hob & 09 plelid BB usSoanl ug:



19

QY1) TR Sl o)ledlp Loz Jlo ol Sladys Sl

@ olgcaly ol 5l (cidu a5 o edslive Jlww o5 5o
e ol Cannd 35 cpl 4o weShan] g sdes I
5 il ool o b osalie ISSaiz Y e
o9l oos ool b Ll 5oz Bl L 58 o0 8
3 SEul 5l oYL gl adllae ol jo o)l Slgsren
g 2l glooli a5 Iy ol casline Jlpl slaolss
@l Sl o 5 (o nl og 095 4 Olge | 05
Slrpd ol plo ol Cond GusShanl g 05
Sitenl Lice o o lid |, (Sseal I Jglate
i B 93 4 adllas (pl 5o (lnl (e slaglS
o9 Sl (s n L8l Bble (o9 Su35 s
s Wl oo 1z i oll 2 bapls cnl (6 IS5
2555 oz o5 sl e o (Sl (Sl Lase
Soli ol Jlo olxy (b jo K g L
Wload )32 55 3L Olee & (nlide Baas) (2,1
G oy (b load ool (I (egr slaslz L
Sl 3 ey s pliile Gl (2 sl

Lol i adllae wiails ;525" sep slagls

4 olpl o slags (o) slaogls addllas Gl 5o
ol SNP (S5 (oigsy slaosls abows & (55
Sleogas 5 2SR @is 4 bae slacell s
odd 8 Sy blgy 50 (95 4 8 gl sady
Bl (S sleeg,S e cewlie liail anidly Sl
Sleogas o oldlax ol b adlas ol jo oud
Olle (b &5 Cal (S5 egls enimslis csudy
Olnl som Glagls 5o Sy bazme b )85l 51 5l
S bl cpl 5l cblas 4y 4z g3 pg3) 9 Sl ous olow!

ibeiss For) |,

9 b ol olal 5l as s YA/F K=F o aS ol olis
alols b osldasl jo Jlhuasle ol o8l 51 as e FA/Q
g Sl g 5 Al ple S lilis
bl o jeis Jled 2o 0 o5 g0 o wlad
O Wgd oo 5,5 5l osS ans; Jled S
P PP 2 & e g B GlS sleesss
Szl 5160l Gl a4 digh o (5 )INKS H5iS g
Iy stelie (Sidecal (66501 g diloass Slie gliwaws oI5 L
O o o lesls lid ganadgs s ok o
Sl ails gl oI55 5115 530 o iy Slo,S ool
Sl S oldlas aols @ g 1y ol ade o
Giuads> 1) (eewlie GLLI (lgioe 55 sy slo
odos Ologas b ganaigs Jgl mdaw 1o ool obx)
L oleie @y aS Sl 015 0,5 cdnlive ol cudes
S8 plaie glabes )0 0gd oo aislil joiS 68 Ol

el 28518 e o gs dez p sla S

Jdo 4 SNP sleolSil> 5l (g0l slaws aslllae ol o
iloads ailids (LS bools dcgomme 5l p3Y CoalS il
ol b s 1) el cnl lst gy oo Sl 4
il asly wlys 5o LSNP bl oged 1 20
p95 ¥ Geend Sloosan 3 Olnl (oes lagls el
ooliiwl 5)90 a0 p535 S (Go 5l latila jgam oIS
P95 9 Sl o3 2lgyl Ol5 o pgy deojen cnl o
St Ll ple & Cond gl o 2bs)l slags
S9y0s0 UL a5 4igS lan ol bl el sas b g
ool s oas glulis GWSNPs o6 T g3
ool VL wsSoanl g sleolp b awslie o (ko)
g Sgls pgiy 0 eud osalie (MK wi mhas
Sk 0 sSoanl e lagls A Cad g0l
Sl oals (5,158 s SNP glaools 5 st Slallas
Mustafaet al., 2014; Linet al., 2010; Edeat al., )

iz gl G oml Sl slasls ol 5o (2013

1. Ascertainment Bias



J.i.nd..} WS‘)':A dtb)i.\lﬂ..\ )l ool L) U‘f‘ ¥ L.SLQBL? Coro> (51“':)) )L:>LMJ )JL).‘- u‘)&aib 9 Lso..\; w..\)s Voo

1.00
0Ll =
- 000
E_: [ 1)
1R {4 ]

(LR FLE
100 -

(1R

. o6
E=3 0,40
0,20

Bon
(SR

[ERETH]
E=4 »no
[ERCTH]
o.20
(LT
.0 -

.M -
K_:S i -
£, 40

. Fin

(TN T
i.00

[ o
80 -
oAb -
i Ja

.nn
oo -
O.nn
E=T ik
Le R NE]
oI iF

(ERETE
LR}

00l -
E=ﬂ LER ]
o4
020

[EEEIE)

Fig. 1. Cluster assignment for eight values of ¥estigated. Each individual is represented by ardaal line with
the proportion of assignment to each cluster showthe y axis and colored by cluster
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Table 3. Proportion of membership of each poputaitioeach of the three Inferred clusters (K= 3)

Inferred diers
Population 1 2 3 Number of
individuals

Sarabi 0.106 0.093 0.800 20
Kermani 0.616 0.375 0.009 10
Sistani 0.901 0.089 0.010 10
Najdi 0.549 0.429 0.023 9
Kurdi 0.023 0.914 0.063 10
Taleshi 0.290 0.710 0.001 10
Fars 0.567 0.408 0.025 10

10

Mazandarani 0.344 0.655 0.000
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Table 4. Estimated pairwisgBetween Inferred clusters in K=3

Cluster number Cluster 1 Cluster 2 Cluster 3
Cluster 1 0.000 0.0107 0.2927
Cluster 2 0.0107 0.000 0.1618
Cluster 3 0.2927 0.1618 0.000
el axlllas 5)50 slapls 5l Wiged ags o L] o) Ken &l 3wl
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Abstract

The objective of this study was to detect gendtiecture of Iranian indigenous cattle using derisgls nucleotide
polymorphism (SNP) markers. In total, 90 cattleiitlials comprising Sarabi (n=20), Kurdi (n=10), 4adarani
(n=10), Taleshi (n=10), Sistani (n=10), Kermani 108¥ Najdi (n=10) and Fars (n=10) breeds were sadipl
Genotyping was performed using lllumina High-dendiovine BeadChip designed to genotype 777,962 SNPs
After removing sites being in linkage disequilibriu(pairwise sites having’ rgreater than 0.2), 64333 SNPs
remained for further analyses. STRUCTURE softwaes wsed to detect genetic structure of nativeecattthis
data set. Number of assumed populations per rurselasted between two to eight. Results of thidystndicated
that in the first level of clustering (K=2), SargBi7.6%) and Kurdi (94.3%) populations shared traes cluster and
Sistani (92%) had another separate cluster whiterobreeds were admixed from these two clustersdiKu
population appeared as an independent cluster 8t Ktost suitable number of genetic groups in dataves
explained by three clusters (K=3). Genetic diff¢ision of Iranian indigenous cattle was well dégelcin this
study. Also, similarities of geographical distrilaut and production characteristics were in goocbetance with
founded genetic relationships in this study.
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