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1- Dimension reduction
3- Discriminant analysis of principal components (DAPC)

2- Principal components analysis (PCA)


http://dx.doi.org/10.29252/rap.8.17.184
http://rap.sanru.ac.ir/article-1-854-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-27 |

[ DOI: 10.29252/rap.8.17.184

VAD

WA 30l VY o)l [zt Jlo ol iy cletingy

2o a bgye sladiges 5 Sub pglaer y9i8 (oI5
WDAb (5D pdiges by sble 5l Bolas jsb oy ol
do b ghlaely Gl G b L g oyond cleMbl olwl
S o5 slglingd b Loy Wsling pd Sl (S
£ olal 4l | g0 adiges ad bl (655 dige
Cap pogate (ladiu ;3 5 A5 04lS (g gl
el s ool Jsl oKiylejl 4 DNA gl
b Ldiges by s 9 ©8)5 plsl 9o ady) jI DNA
BovineHD SNP chip (Illumina, Inc, San ;| el
sl SNP olS,l> YWVASY Lols Diego, CA, USA)
PLINK Jl38la 5 5l oslizul b laosls i Jus8 .cé,8
Sssls 5 b SNP (leolSyls 415 .5 pbsl (Y8) 1.07
ol bl LSNP 5 /Al 1S Cgl e
Jals 5 Gl baodls degazen I +/+) 51 jza8 3l YT
5 855 B sy 290 Lol 4l > S pingm o0yl
S baosls 1V 5l 28 P-value Jlads L sbaolSyls
gy el LS cpemen ad  4liS
o 8ab ol 1E Gl 3y50 pgigil (slapgiges,S
SNP ol YAVYTY slasd drosld degosme a8 8
L3ile (3L (eam (cla LT 5> odlil cas
Gy S8 4 (V) B o)lubiel (S alol
(YY) 5k, (55 abold 5 (YF) R l3lo 5 ,5 SAMPP
bcures | cis o slil 4 Arlequin jlils 5 oS 4
) gt Sl | g plo g0 4y 5 50 0351 Canty
i o 5ol 1 odlaiol b acumos Siijald iy 50
5 (UPGMA) " lus oSibka L aBls iy slaog,S
5 APE w5 U5 3l (S5 upile Lol
g S5 Verer opmen A8 e (V) RIS
w85 ) 4 ead JSU5 sy b))l cae oyl
ol ailze B8 Judows
23! 390 Juo (Sl gm g
Son K-means canaiss s DAPC (3l Ul
om MBS Seilul cus polie bl Jio p
by a5 Joo o Bly 53 85 situn o boog S
5l sanlia N 4 bgyys Jby Y 58 U553 .l (ANOVA)
o ple D g Slodd i 09,5 g 3 & Ml uiite Sy
Ml/nb))l);u]d)]as)‘obswdfwbd)laﬂ
S Wb 2y gl Xg alel b H e ilo ¢ opizen
4 S oo pasudie Wog)S 3 1) 38 p Cugas e
9 M =) sl ol 09,5 @ late pli odalie ST 45" g5k
P omsle gl cnlpls 28l By =+ ©j90 ool 18
)5 oy ) Oyge 4,
P = H(HTD H)"*HD

X 51298 030 ) 1 (29)5 (192 9 (29)5 O Sl
20N Jels of ol a8 wisl (S slaosly Ly sl
Sl LT il g 5 (M s Slglyd g g s,

148 dgr aalgs I 5 s oS 5 Jlis 4 s

Sl e gl ) (ol glaadlye (S181 LS b,
5 (V) RNA-Seq () ChIP-Seq ,ba es5 clallas
03, )5 4 laodly slal Lials jelaie 4 (1) lay; ole WUl
Ol balgy 9 (Se5j Hlslo adllas (Jb cnl b ol 0
ol aBlid by cnl 2l (rinke Olyis 4 e
§ B G555 L s 2 by ) ¥0) e
dos o] 5 & CE S 5 oslitul 3)0 55 o8 cladlp
(V) 09 o2 slagls (S axo )b adlllas 4 (g e
e Lo 5 (V7) )31 555 gl (oogi) 6yl
Oldllas )> 5,8 oLl (YY) &80 Jlus > Nguni o5
S sy s slacpY (ggy p )5 pll
e slacares SS& Cage 4SSl p 0gMe DAPC
TS o Gl cou dLmL':p"Y wlholbid Sl i
slacumes jl (Sp (S) Chogad oyn > by
0 4..5; o (Q) ulb)iab.‘il 9 (/\) &.J)J ko L;&:Lf
ol
P SFS Jui 3 8kes (SS> p pds g slaus
025 o9l il sl 1 Soj mlbe jl cblas
chre Glsd 4 Cons Comles pas iy o] bl
BVl i e 4 (leinl 5 (S935T sl 5]
(V) B8 5 com spe S £33 ) cblio
95 Ghgx 9 025 ol e cnperS Sl el omespe
oWl (b (g clagl (1) 980 Cguine Lid
Gble oo byl b g odged Cawj olpl o (goloie
b el St ey oS iy sl S Calise
b lulpd b @5l 4 plgee olpl o slags
4 Cund Conglio g b CutS b laSlyes 5l oolazl
Jo ol b (PY) 3500 o)Ll dibais clagslo o o S
il ks p3l sl )3 )9S eg SaglS Conex
@ blos g liligy (S5 09 s Cusl 045 (Gud
S B plal 5 g Sl Wiy lagls )l
o Syl S5 gow I (2 ol b sais S
Lulg) 9 )libe cals Llody i @396 ow 1) ol
gl cnl jleblas )3 S5 (5 aiumes cnl Glo 39290
U9y ) odlatl pSle iagh Sl Ban g sales (S
osst < (DAPC) Lol slaadli 3158l L
ooy olol pr os (sloglS Camen Sy Lo
039 GAFS 5 ST Sz w81y (sla ) SOLis 5l ol

.wl

W rig; 9 2190

Wodl> (&S J S g cadgif o ¢ 8 Wiged
liag {oly Vo) oy IS Jold )5S o
hile doely Vo) Slo)S el V) 8 el V1)
ook g (ool V) e ul) V) b ey V)
4 bgye sladiges A5 )15 (4l paiged 3)90 (ol V+)
el 31 5l o5 g il Sl (ol b3l

1- Minor alele frequency (MAF)

2- Unweight pair group method with arithmetic mean (UPGMA)
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1- Bayesian information criterion (BIC)
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Table 1. Pairwise Nei’s standard genetic distance (1972) (above diagonal) and Reynold’s genetic distance (1983)
(below diagonal) between all pairs of Iranian native cattle popul ations
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Figure 1. Phylogenetic tree from unweighted pair group method with arithmetic mean (UPGMA) agorithm
representing genetic relationships among Iranian native cattle populations based on Nei’s standard genetic distance
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Figure 2. The cumulative variance explained by residual principle components remained in model
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Abstract

Effective management of genetic resources in the domestic animals is based on
characterization of genetic structure and diversity among ﬁopulations. Strategies reducing
complexity and dimensions of data are required to analyze the genetic relationsnips between
populations based on dense genomic data. The objective of this study was to use the
discriminant analysis of principal components (DAPC) for investigating the genetic structure of
the Iranian native cattle based on a high-density single nucleotide polymorphism data. Samples
were genotyped using Illumina BovineHD SNP chip containing 777962 SNPs. Genetic
distances among different breeds were determined based on alele frequencies of populations.
Discriminant analysis of principal components was performed using "adegenet” J:Jackage in the
R software. Pars and Kermani breeds had the lowest genetic distances among studied breeds and
the highest genetic distances were observed between Kurdi and Sistani breeds. Three numbers
of a(\?enetic clusters were selected as the best number of inferred groups to perform discriminant
andysis of principal components. Results from this study confirmed that there were three main
genetic groups among Iranian native cattle. In accordance with geographical distribution,
Mazandarani and Taleshi breeds were classified as the same cluster. In addition, other two
distinct genetic groups included breeds distributed on the North West mountainous area of the
country (Sarabi and Kurdi) and those can be found in the Southern area (Sistani, Kermani, Najdi
and Pars). Discriminant analysis of principal components could well distinguish individuas
from different genetic groups. Genetic structure identified in the current study can be applied to
design the genetic conservation programs for Iranian native cattle.

Keywords: Discriminant anadysis of principal comFonents,_ Data dimensionality reduction,
Iranian native cattle, Single nucleotide polymorphism
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