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ABSTRACT

Understanding of population genetic structure is valuable for better implementation of breeding programs and most
importantly, preservation of genetic resources. Genomic data provide an opportunity to consider complex evolutionary
history of populations and reconstruct rare historical events. In this research, the structure of Iranian buffalo populations was
studied by using principal component analysis and discriminant analysis principal component methods. For this purpose, the
number of 404 buffalos from three breeds including North, Azari and Khozestani were sampled and genotyped by SNPChip
90k from Padano Company in ltaly. The results of principal component analysis and discriminant analysis principal
component showed a clear picture of the genetic structure of the studied populations. Assessing the optimal number of
clusters with criteria BIC, K = 3 by the DAPC method showed the best results. The result of cross-validation for retaining
principal components was optimized to 50 first components that showed the lowest MSE. In this study, DAPC predicted
assignment of individuals to clusters and membership probabilities with 100% accuracy. PCA method was not able to
provide a group assessment and DAPC method outperformed than PCA in achieving a clear variance difference between
populations. DAPC method can be applied in quality control and stratification population correction of GWAS as an
alternative to the PCA because of summarizing the genetic differentiation between groups and overlooking within-group
variation and providing better population structure.

Keywords: Buffalo, DAPC, PCA, SNPChip, structure population.

* Corresponding author E-mail: hmoradis@ut.ac.ir



e bl Judoigds s ;0 DAPC 9 PCA (sl g, dulin @) )Kan 9 (5305 VoF

Li & YU, ) el Lol sloailye Ll o0
Patterson et ) ' Lol sloadlye Jlosgay ;25 (2008
Sl s 4,08 (al., 2006; Price et al., 2006
by ol sloadie Jlovsa o Cul Coxex
Peason, ) o olpis V4-Y Jlu o chm
32 A Sl Syso nl s Ghs, cnl L &L 1901
Sk LY 9 X ol slaygme Slaiie dxio
sloadlse U o log Lad )0 (6 e &5 el s
D558 8 e 1 Jsb yo aosls 4 bgsye Lol
aS ol ol 3o lis ail 55,5 a5 (5,95 ,0
5 Caol Cgz ol jo osls lee jo (6 i il lg
Bas 0igS Lol &alge s )] s cren &
S5z ge milily o5 Sl ol (Lol glaadlze &5
AS i gleaddie 4 1) opsienis sbresls o
cle ol (Son a5 bnl b adlye puiass a5
Omegs Bl wosls 55 d9ge uibjly (o i
ol 805 51 oy S ol ly (s e e
adlie o b9y il )3 ol y 0l 3l A1
9 2dlhe ya (S el K00 slaadlie I i
Jolliffe, ) o)l 5929 (Swwnr ;S0 sloadlis
Gl 03 b jeicie Jlads a5 oS 5L 4y (2002
PCA o)l 052y Ko by pl o g
$lp PCA o Jol jlpl e oo i 1) 095 oI,
Olpedr 5 uillsS bl i Sle elodign s
sl)tsle sl Glp bl e 2elS )
hol 8al5e JLloises 25 058 0o ol nar
o A Sl Camax S5 0 (g st
Lao ) cewl ouls oolatul gaun 5 b)) sloceses
oS ool (glaminl 36 B, o s, ol (€t al., 2008
Slp ol (s el by, Sy plgreas adiS
Sgd g0 odliivl ez lolisle gilebls
30 CaalS S 0 ises (Laloé et al., 2007)
PCA o ;5 358 se oolil S35 slo o,
Gmaby>  slag oSl sl Kl lyea
Lee et al., 2009; Liu & ) cewl ool slgrion (55w

.(Zhao, 2006; Price et al., 2006

1. Principle Component Analysis
2. Pearson

doddo

dame b Bl Jds a olpl slagieesls
Ol IS sleaze dagslon plp 5o Cuglie
R PleS 650eS slaailony Sl eslaal 4
Comer il Jled 4 Bl (S ples
5 681 e Gljss ol s Jold oll gloieagls
Agricultural ministry statistics, ) <ol Jlu5k
Sl plo ol Aol 5 sy Ay Ho (2012
Aol sy e Ceenr (S 3L
Sl (S5 g8 B g ol el sladali
ez szl K3 (g 5l el areds)
2 el dlml Sl s p )50 Slainexr (g0
Thomas & ) 855 oo ((095)) S5 G Slaem) 2

(Witte, 2002; Wacholder et al., 2002
ol 0y el waz s b Iy sl
Sy 839> 50 o slaciaex (sl ools g0l
Al (Sozmn S @lr e s el 0
b (Pl sbeslng, 5luil 5 latunenr (LlSS
<l (Ekblom & Galindo, 2011) &5 ,41 oo p! )3
CBS Az o a8 S Ojpe (Seras § gumb
S8 el onss il glaolss sbmyl 4 jomie cols;
Eppsetal., ) ai)ls glos pnd oglay oigid Ll
Gb,Sles )l Ceme> Lsls zlind (2013
L Gl wile 55LsS Ll il jo ¢ (S5
Soos o5l (e 9 S ) (Gamains « elSS
(Liu & Zhao, 2006) cawl siedge S
p Sl eoliinl b (e Sl Jlodid jo5
aS ol ylpl 4 ks 6, aledlbl s S
Omt BLI) oy s bag) cnl Sl eslinul b ol
ol i1 &S bewaez jo o8l fols [ 8 5 bewass
5 Sy Hitle colis coby wilas § el
bl (2Bl (35)] leis 4 ol (e 0929 Lails,
gyl sl wlgoe oSl Sjluoe Sirbs) 1)
gl wdF I 4 g (S cblis slaasl
5 S5 Sl Gt ln iledn slasts,
Sobel soogd 5 (o 3)l0 929 Cone anaY
@ ol polaiz! g lacune (oo bl )| 903l sl
ool alols ule 5l oolital L by



100 VAP bl ¥ &,Les FA 8,90 ol sals pole

Ot b g Oslie oLl s sla 25Ty 5l wllse>
6ol sl Sha bl oy wile Slae o ge
w5 ot Oyl slapbil I (gl paigai isg,
D Broolmlydl dobles 5 aneg)l (s b g
9 g5l bl ol oy Jalds i e iy
(RS 5 e S 93 5D Jes)) (5l
i pwdsoge o b o Jlole liw ol a3l S
o> g (Wl g piilss; olys ol (3l
9 FeD o hed (OIS Gleal (Js35e sl linw o)
O ) Gges FeA ST o 0g a8)T sl (0 Kiwge
DNA zlzcil () Jgaz) 095 00l 6)510; Ll
L 09> o (Alberts et al., 2010) 50 ai, 51 S5
4 aiwy (Grimberg et al.,, 1989) Soi dige yos,
SSDNA zl 5l ) s b plonl o6 S digas St
@on Jolie ool sl ladiges Gl 590 sladiges
Tl Slides 5,6 Seeg olfislejl 4 b Jls
31 eolaul b lediged (e il Jaie LILG! jeuS
ArrayAxiom® Buffalo Genotyping 90K sleail s
95 S WILL] 5928 (nSG e S ES 50 4 gy e

Sy o 3 edlyir 3blia ) Jpir

adlaio & )0 0050 pdigad

Table 1. The geographic regions and the numbers of
animals sampled in each region

Breed Sampled provinces Number of animal
Azari East Azarbayjan 68
West Azarbayjan 68
Avrdabil 54
Guilan 71
Mazandarani  Mazandaran 27
Khozestani Khozestan 114
Kermashah 5
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Figure 1. PCA Analysis of three Iranians Buffalos breeds ((FAM 1 to FAM 3 are related to Azari, Khuzestan and
Mazandaran, respectively).
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Figure 3. DAPC Analysis of three Iranian breeds of buffalo. Clusters are marked with different colors and with FAM and
individuals with dots are shown (Blue, yellow and red colors are related to Azari, Khuzestan and Mazandaran, respectively).
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