WAF 50l Y ojleds /et Jlo (o Cladg slouingsy

S)w b @l g (55,9L88 pgle oSl

T Mg Glae g ol oyt O e (Suiiekd ulyy o (S5 95 (2L
b ;25 50 DNA ;1 D- loop aps U

105 apen g T o315zl (3 T L ouilie o, 9,03 ¢ bea] g S

(kahmagian52@gmail.com : Jggus oaimn g3) )l p55le cambs @olio 9 (55,9liS pjge] ¢ Colinios 38 4o ywyde =)
ol ome i 5 (65,58 pole oK ¢_ools pole 05,8 udlial 5 il bzl ¥ o ¥
AO/F/D : o pdy fo,b RATARTAVET Ry

oS>
Bl o9 gy 5l o 49 YA (Il (g G0 (Figkd Iuly) 9 (S5 E (b)) seliie 4 Sl anlllae
anglio jolite 41 355 S pglgen (Ll 9 (258 Ll (sl 3 (ol pjle cloduol) youiS o2 E3o 3135 Y
A C8L )3 o (Sl Kb g3 3290 (5,4 g D-loop b I (bl g (2l 3T (bl GBIIF 3 b Jols
4 58S w0 0955 D-Loop 4ol JIgi (sl 9 ;655 (5152 951 (loie 41 g 1 yBiesl 4Bl disgr (S B 51 03Wiiw! Ly DNA
yoxin 81 V€ olpod d Colighld Y (358 sLrdiged ;3 D-Loop 4l g3b Céa VYY) - Jlgi axdllae b .buwi 0340 ,5
99y 5 83kl b Col pad L pdlie .85 ol [ygesS (g, 3l oMl b (Jige (il g LT b 031> (auseis
Pl ey a adllae 350 sLCaR0n (w9 JA1D )3 (il g (yl5ae (S8 )S 1,8 ¢ [YVYIY —o /Y OV e o sldiold y3 1yg0u8
5 2 ol scures dallho 3,90 LCures ;5 45 515 Lid (9051 cwl w3591, duoyd YA/AL 9 AY/e0 L
L5 g o)l omaed 9 bl 9 o)l @32 9 pledel (ol pijle 5 Glediol (lul B 9 pledal ()b 9 Hledol (o]
515500 situres olod b plediol Curon andllae 3590 ((LBCuR0s Cp 51 (P<e/+0) Widg Wiglitio Swibj sl ;I yuSy
99 8110 olp) oo o & B WS el Cuwy gl (IS job 4 (P<e/+0) Cuwl AL HI5 dre gy Sy,
A 09,5 ghld atwd )3 ol (ogr G0 dols Salgbly (U o a5 (Figkd S50 g 039 Joud LB (S5
(W31 (og L 0) C 29,59kl g (Lgyl 9 ailojgls (cogr o0) E 29,5l (3,3 coniw (0,080 el (o092 O )
Al g Lyl cailo gl o (il (o2 Ep0 Wlod Il (g2 €50 &5 2,5 patudie Jiskd S waed AEES )5
Ol 4 Qlwgaid 9 (B Cgia ol 1 ¢ ol (S jane o yb 51 Vainl g 4335 Lo (liwgaidd § (B Dgia glow!

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

ol 0l (B yre Oy (GLid g 4Bl Dol € Cuouww 4 (315! 51 g

GG £ ¢ 5okd (5 S 5o DNA ()l il (099 30 1505 L]l

Lyl b aillas 1) baol3s Ll b L ye oMbl g ncoes
Ll > (Y Yors oy () :Jald s Jlog & )l
Vodl g ks e (F kS o o (7 Lo
(VOD) B3505 (gdispppmds
(e 055 5> 4 o) Sldgage plad sl (S5 g8
IS sk sl I3y (VL Coeal S o (S5
Pl S o md ) GiS Pl (Se) g8 Oliee
It gbogis ogp gl jI (S5 S8UsS
gy ol 3l oo JUEl (gam s 4 oo g3 Shos
6l o Slas 4y b Cawd gl olp Mol jawasis S
(o5 &5 bai> 4 b S (e 3 (paile (B g atuls
Mol claylS ol ol g Adl azils Jllyp avgs
4 Cod Cumer S5 yitg (55l S (g5ydeliy 1) 255
ol G5 AlB b 55k G (ame blid Ol
5 Gde SYob Lol wond (oAb led ez
Sl sl (Sen (SaoS Carer (90 Logasie )b
S5l Bl o pal (pl g 2b (e g JB Ll G5
39l p daumar (o Ggls (el slaol) 51 (S (V1) 295
S el (K55 Sl gS sl ol (S Aol
oy SNPCAFLP b Sl Jolds Lol o e

doddo

2 o9 sk g b (S8 038 do Sl i 2929

g 0d JBilo (ot 4 28 oLl Ll L oS oyl
WSlodgel Iy (o Cunglio (gladlaie clagylon 4 Cons
() sl Hled 4 yeiS (o g pre cloalopw
b)3> 2 ol L;Lhww 9 uol> Slaw ‘5‘).: ul}wl

ae - . ‘ & . -

) o golf (g jsb 4 Jtedds (599
Sromk Mg gledily @b & e colp Sl
ooy 2 1y ee slp 5l oob; dlasd 5 0350 Aitud
‘_,’_iﬁb) &9;.) L)Mlblf )l @l)‘% wl a.)l.) )])9 uol).ml )Ja>
Js @ VA a5 gl Bk Gln |y Gl
oehsl b a8 olealp a8 ol g e Cawl 4l
R B
5 58 g (FAO) sio o csisbis 5 bl
slae 30 s (K555 o Gy Sla el Sl
led slml 1)l Sllses sl (S5 895 i 9
Caoypd dbol jebie 4 Sy bl cleMbl
Oleis 4 g :;3% Sy wlie 51 plaws BB gedymuS
oas 4l * ol cllge £s5 5l Sl clibbr caud
Shcals ol g She bl (M) el

1- Biotechnology 2- Genetic diversity
5- Domestic Animal Diversity Information System (DAD-1S)
7- Extinct 8- Critical

11- Ampilified Fragment Length

3- Food and Agriculture Organization 4- Global Data Bank
6- World Watch List for Domestic Animal Diversity (WWL-DAD)
9- Endangered 10- Not at Risk

12- Singel Nucleotide Polymorphism


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

VY

WAF 50l Y ojleds /e Jlo (o Clads slouingsy

Canl bg)l 0 Jlod g (g oslios (sagr e ye Jols
4 Cesl 035 (19) fSan 5 5TA 03,53kla b 45 o5
A ! Yis! & a8 Lice (Bud s gl
(\\c) A bJJSIﬁ bl )ig.b w9 )MS\) A 0y 3>
O sl (S il glacuser (JoUse o Shs
S5 5l (2bj)) g chuog ggS 2yl 3 1 Lo
S Copde 3 Nl rizes bl Wl Cunes
3 o Gl age d9ame jlaie & SosS saurer
9 S5 £95 5l (2T 29d Fly e (Sgen ol
il gladoly gly calise glacures o dols
Gipgk > sl (y9p slad By 3 adlp sy
b 5y \S gis poi; D-LOOP 4l jl solawwl b il
Bblie lacumer 1503 9 ol (og Ere e Coner
blijl g (S Jlsle 5 g8 Sl plee il

i8S 8 sy 3590 ol (Sislid

g, 9 3190
03 SSU 51 JIgF gl sl 9 5135 diged

o] £)3 39290 (o032 Ey0 Slorlumex jI Su 2 ]
3 siged A odol) )9S (sog &0 Bl Ml (Slisiow
Olsle ises & lwl B diged £ 0ye bl )il ciged £
Oygeo & dged YA sl Egazmo )0 (Agad & )b cdiges ¥
oozl L DNA L1 apd (55 diges g wlesl  Bolas
sl s 1Y) Wbl ae Se b
D-LOOp 4l S5 (sly g 4 glyssul ord (5)gleen
85 3 el e )MSge ey
owywd olod) edel Cuwd 4 o Jlg awlis (4ly
13 35390 bl §re clacumas b (K]399461-Kj399476
Eo 4 barye 0,5kl dus 5l 5 08 bl S5
(OF) ohSer 5 lrge o)l o) Jlod 5 )l (o
Mp a5 nlj o Er0 SCumor Jols 05 )Sshle cuin
ol £yn Jols 05 S5bla & 5 (19) e 5 5] (s s
5 5 P g peul i @leyl Luln 9 o
Syse 5 <ol o5 ledbl SSL ) ds (VW) oSen
() Jgiz) €85 )13 ool

4 b8 gien DNA T IS0z ol 2105 0 p3
izl (K55 £55 bi) g Seiokd > Loy ssb
dokle (obyaSsie DNA re (sladasiin jl 200 0
P YL i £5 oo L el el il Cong,
Conl (S g OB (e 5 Slates DNA L anslis
Sly Jio_\il Sols S 4y O-l baasuio opl (VFY)
ool 4Blo G5 93 5 sl o Cbls)l b))
iy Sl glulis ¢l “mDNA i D-Loop 4L
ool apls s ol 8yl g LS5 £95 el llge
b JIg 5l odlizal b (A) oyKan 5 Slo (V) 5950
b LuSlaS o5 olyen 4 sl S se DNA D-LoOp
0 Lost En 2 |y S5 £55 ((MHC) (Lol 5L
Sy oespe MIDNA I D-Loop asb 638" obj)l
W) bl slocumes o SeB5 cuglig 2yl
SF e Jlad g (Cumex V1) Lyl (B35 Oz (Cumex
3yg0 oy F¥e 55y o 5 w25 b (Cunen YO) L)l
» MIDNA  Ksxs ol el a8, 138 eolatl
Oy s &S ab uL"“’ oLl ddlllao &)n Selures
Szt MIDNA 1 09,8 S & Glato syl clocumas
byl (V0) ail 4 Seliie liwglin I cul Sen oS
Er0 cw3l55 o ol L MIDNA S 4ol ol Jlss
P s (S8) gel e gohe L (e
(SB) g M Glwgiia g ogler; (lEpe Cumex
O g G Rl Ol Cumex )3 Ll (MANY) L
Col 0sd B)IS omb gs5 Mie Bl es §ye 3
S8 gue D-l0Op  anl Jlg sladllas ;5 .(VFNDNY)
5 K5 em E00 3P Ve jhede WY ok 4
o sEr 5 3 Wkl Bubs )RS Gries
I8 o e Ll Lite 5 Sejold balyy 2lijisul
ol (Ac) 095 ohla Cdn g colishla ¥Y & <85
Epo anlad YAY (59, (VF) o))Ke g (g3la50 .(VF) i 00l
ol jolate 4 oglayj 4L 0 jl g Cupmex VY I o0s:
I lacanes b Lol duslio g Comar (S5 )8 Lo 5 &4
29:b) Brgr 303 5 (Oledl s9VLe) (bl pi (3ble 1503
AP iy ded Wl plol b (S 050 jaubo ¢ bsS
C 095 shla a3 )51, C g A 095 5hla ) ogliesj (o9

1- Mitochondrial DNA 2- Polymorphism
5- Mitochondrial DNA

5- Mgjor Histocompatibility Complex

3- Phylogenetic 4- Hoploid
7- Modified Salting out

8- Haplogroup 9- National Center for Biotechnology Information (NCBI)


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

VFY

5 slios 2 Glal (o3 Ol pe (SiTskd Lasls) o (S £55 (2l

NCBI oS, ;5 13l (s 03 0)lad 5 (5)4 5200 o35 D-LOOP 4l 31 Lol colighle pb —) Ja
Table 1. Thehaplotype names resulted from D-loop of mtDNA and their accession numbers at NCBI

ebshle sy 0,lad e
H1-H16 Kj399461-76 2ol dilllae
OkaAl AB268506 v
OkaA2 AB268507 v
OkaA3 AB268508 v
OkaA4 AB268509 v
OkaA5 AB268510 v
OkaA6 AB268511 v
OkaA7 AB268512 v
OkaA8 AB268513 v
OkaA9 AB268514 v
OkaA10 AB268515 v
OkaB1 AB268516 v
OkaC1 AB268522 A4
OkaD1 AB268530 v
OkaE1l AB268539 v
OkaF1 AB268543 v
Okagl AB268545 v
LiuAl AB114069 w
LiuB1 AB007744 w
LiuCl AB114070 w
LiuD1 AY 588636 w
LiuE1 AB114076 w
LiuF1 AF512285 w
LiuG1 AF512288 w
LiuH1 D82904 w
Liull AB009434 w

MuchadeyiAl AM 746024 A

MuchadeyiB1 AM 746033 A

MuchadeyiB4 AM 746036 W

MuchadeyiC3 AM 746042 ¥

O slp ES58 cnl sk 1 g gliS S pb a4 ladiges
2528 Jlo)l (gl GlaS) 05 558 4 JIgs
ool Cowd 4 (S JIgF )3 39290 £95 (om0 52

oy ols (5) BioEdit jbley 5l eolial |
Jsb 4 (lebad 5 0ad (ielg yols adlllas ) ool Cawsdy
hoslazul b o Jlgy wdel s &y 5L caas ATYY B AYYY
515 CSye g ye JIs bawgs (YY) CLUSTULW ljils
ey @ slagier glgl g #lal 5 Blo claolle 4
5 (h) Teubishls £o olie ad  Glolid dtwgs
(VY) DNAsSP5.10  jlssle s 5l edliwl b () a54ilS'ss
e

L)l oop 9 Gl €80 py e
Calishle can b adlas () 53 ssel Cawd 4y claculishle
5 5 (A1) absble & 15) olSan 5 155 (A-G) Lol
(OF) OhlSen 5 dlrge culishle aw 5 (V) of)Sen
S 4 (M) MEGAd Jgbys 5l (v J»)
Gy ddoe (8400 4L Vo ++ L Neighbour-joining
) osel cawd & sl 5 b adlas clacybishle
A5 ol oy SSb

Silwoadd g PCR STy bl 5581 okl
PCR QYM
D- a4l b can WYY ddad S S5 Ca
b olassl S5l cis &l 6,08 giue pyij 5l LOOP
5-AGGACTACGGCTTGAAAAGC-3' ‘i, g
5-CATCTTGGCATCTTCAGTGCC-3 "cuisy, o
YO oz 5 e b lopon; (iiSly (V) A ealitl
Jg> eyl Ol o See WY S5 Jols g See
FlgySen VVAOX )l (o (o 8L jtdgySen VB cplais
Vo dNTP ;s Se +/0 Yo Lo 0-Mgcl2
ssSen oY JposS Vo ST I S, Ve e
gl ilocadyuly a8 B> ¥ ol Sl Sy 85
2 Gl pwly Jols S Yol )3 Sle 4y AF
FO Gdo & FY 0 ajaylyy Jlasl caglh Yo (gly 4y 20
4 2l b g 4l Ve Se 4 A D VY by @l
Slam oS fDlD:o'I oS ol dayd VY p0 dddy Ve e
5 odlael b sdel cuws 4 PCR &V gamo olod ,uiSs
ol Sy Jedlgiey  sle QIAGEN oS

1- Forwar 2- Reverse 3- Haplotype


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

VY

WAF 50l Y ojleds /et Jlo (o Cladg slouingsy

s OST = «/NAADY ) el 034 45 ime L5 41yl
20Las (gl ds il ey o ime dy as g b (P=e/e e
L aalllas 3)90 (slacunes Cdn o (PST) cots jasli
olie (V' Jgia) 845 )90 (Vo) LgeS (g, ) eslinl
— [ NOY e s lasaly 3 gy oyl ) edlawl L ST
o Came o) SIYWEYE (o)l 5 25 Capmazr ()
I ixe zolaus L BST pyolie ael cowd 4 (ledeo!
Sllcunos dllas 5y50 (slacunes ;3 4ol lis calizes
5 ool o)Ld 5 Gl (Gledsl g (28 oloml)dl
ol 9 o0l 0j 5 pledal (sl 5 pledial (lul>
03 Ggliste (S5 55 51 Sou b o 5 o)l e
5P 1+0) Al o o stne oLl i j] glis o) g
olod U pletol coren asdllas 0y5 0 slacares (o
Cowl atsld Hby me cigley  Sas3 S 5l ,Kd slacures
2l L Gaios ool ) oacel cows 40 s (P<+/+0)
E9-5 & (V+) ohlor 5 (gilieed bawgs oad ploxil ingsy
) 355 gHol jS1ye (om Epe Cumer gy 3 (ST
[\ )I odlawl l; ‘) (Lf)’c ul?ul.a)bl ‘L)")Lé ‘ul.e(&.o] ‘QI).\J}LA
Al ail ccillae 353,850 0lgale sy LS
L ol ine gl (S 5lai ) 58 oo nl &S (6y5b
D Cpme Hlas 4 Cud uL&—"—@lw sl
2938 (I35 (b 5 (x5 obrll @p lsl)
beures o |y (o)l ne M Kimura-2 parameter

(Y o) 3905 paseto

Buror (Sl L8 L (o)
s 3)90 (slaiumen (S35 )3Lo (b)) slaie 4
e by ajes Joto RS0 b gl awlie
5 ool b " eats asls yolie ispn o (AMOVA)
59y 4 5 (0) ARLEQUIN 3.1 I3l 5 Lauwsgs (1) oyl
gaw o ol 85 8 ygln e (V) hgeS
bug Yoono biwmer nj 9 blua J50joyn
5 et Lasls a4 o Tegl, F ooyl pb oy asls
d);o)'].\ﬂ o>l F o)Lo'l D9 oo L;).So)'l_\a'l el )9Rie
23l g bl SeNere ghe he (o gl
Bl (IW Ll Cumer (F50j9y v b bbumer

V) el
FST= ®ST = = (1) el
oT

osbyls 67 9 blures oy L_)”Jle.)ls 67 s aly
Sk (Joge by JUI g 5l & Adbie JS

axJlbwo 5,90 LTV ves é.,}a) )U&Lw A Lo
S sl yts (AMOVA) g Sse il lg Joios
092 Uloly 4 028 39l uiloly Slade (e
SUIY Jsdz) o)y s (AV/+0) asdlllas 350 slaoren
) Dy 6‘_.&&_.@@& O uwb)lg &S by uqu ('PL.:

gesS gy 4 (AMOVA) JgSlga (il ly 3JUT 31 oalizal L alllas )90 (slacuman (19)3 9 o (S5 (ibly 2y900 =Y o
Table 2. Estimation of genetic variance for within and between studied population using analysis of molecular
variance (AMOVA) based on Kimura methode

aymex (AMOVA) (J5Slse byl 5]

e A
bCares (49,3 BCures (o RS &
vy o PSS
INYRY VAR oy do

b 4o ya €85 b b widl owile (BU lacumes pl 5l &S
L asd)S )8 mes (S5 2yl 2590 L3l 5 38> 5
Ao > Lacasmer (2l 3 39290 (S5 £95 (Y

SFlpl x5, 4 55 g adgl Cumar Bluad 39 (0l
alis bl coge Yiem! bl ol > bl L

Lib pladiges s boliwl cpl 0 2990 (slacunes

ly50sS gy 5l ool b dalllas 350 (slauren )3 (PST) cunts Hasls yolie .S)Jﬁ =Y Jod>
Table 3. Estimation of fixation index values in studied population based on kimura method

ohsite ol o Olede! ¥ ol Conex
- IVyava® ol

- Iyvysy? NAZRLE oo

<Ivoay! IVEaY© NN RAMES

—/-\¥OY < IYYASY <1voYA” —efeqey RUSTIN

—/\oV- AT -Jyyread -Ivyovs© ofeeev¥ 5

=P-value? «+/-¥\-Y = P-value' «-/-¥)a% = P-value® .-/-YA-q = P-value? (-/-\YV+ =P-value® «/-+120 = P-value® .-/-¥)aa = P-value?

NR RN

1- Analysis of Molecular Variance (AMOVA)
3- Kimura-2-parameter

2- Fixation index (FST or ®ST)
4- Wright's F statistics


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

VFE

SYSYEIVND (o ol dely glyls sbla g4 palie
O dlmb shb dJ.uyJSy £ )mlm 39) olyssle
iy 3 T Lc),o I v XVE ea WS
Lol 039 LJL‘)IP P uLC).o 2 of o e NAYE oo A
Figkd sl sUl

ole bl oob i cue Ghskd cap
slcubshla b lpl og &0 otel cunds slacolbishla
() JS5) A5 a5 pis leMbl SSU 3l ool owd 4

5 slios 2 Glal (o3 Ol pe (SiTskd Lasls) o (S £55 (2l

B Jlg 52 29290 £45

(e ywsd o)‘..w:}) d)b ub WYYV dalad W) L
GriSyue pgj D-LOOP anl > (kj399461-76
Vg e siglSes ol WY lnl (e sl e
Wy e ol VF ol el Casd @ culshla
(0 Jgia) 91 03y &y oI Slol b il wlSls
2505 2o VoIV ol d Slold i LY Golishla
5 0l of (ledol (o)l (ot Jolb & 15
S8 LV Calighln abisble uegs bligs bl
5 beubohla .ol oy cumes plos Jolis oy YO/
A 03l L5 & Jodn 1 bl 4 bgspe Comes

o Ol e e il lacinen ) (459U g9 9 (bl £55 Y o>
Table 4. Haplotype diversity and nucleotide diversity using mitochondrial D-loop sequence for Iranian native chicken

populations

Sy g skl g4 bl adaie g
ofeesAY Eefoeo¥E SIVVEE LYY Jonlyig 5 439LS0S (o] Ol
RN A= YRR vd XYY £V S5 S5
SEERYA &= YRR SN By eyt by s by
ERAVN & YRRV NETNN g e (95 ol > ool 5
NRRANY - Y RRRR 4 A2} = RYAYN Oliow ¢ ylindS sol),\ﬁ)'la O\).\S;‘b
ERR\E RYRRRN N2 ool b

RLETT)

3 odel Cowd 4 (slacolighle ;I (6,0 gt poi; D-LOOP 4 Neighbour —joining D99y b odd pawp (S5eld 3 0 —Y S
(OF) ohlSan 5 o3krgo 5 () lSer 85l (VW) (et g 5 (slaJlgi g adlllas o)
Figure 1. Neighbor-joining (NJ) tree constructed from mtDNA haplotype %quenc& obtained in this study and Liu
al. (12) , Okaet a. (16) and Mvchady et al. (14)

1- Transition


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

Yo

WAS 50l Y o)leds [pins Jlo (o> Cladg slouing}y

205390 (Jlgi b dwslie )0 olpl ogr Ey0 (2b)iSgie i3 (Y-IYYADP)D-lOOPp Jlg 55 o plulid e cbolls —0 Jod>

APO03317 s yuss o)l L NCBI

Table 5. The identified variable site in mitochondrial D-loop sequence (1231-2 bp) of Iranian native population
compared with NCBI sequence with AP003317 accession number

Variable nucleotide position

3

1. % £ 5 ¢ £ : 8 : : 2 FE E % o308

3\'1 P

3 9

Y

AP003317 T A C A T T T C T C C G - G N e Sllyd
H1 . AR AN
H2 T 3 o[Y0F
H3 . . . . . . . . WY ARas
H4 . G . . . . C C 3 o[Y0F
H5 C . . 3 o[Y0F
H6 . . T . . . Y Rl
H7 . . . . . C . 3 o[Y0F
H8 . . T . . . C 3 o[Y0F
H9 . . . . . C C \ o[-Y0F
H10 . . . . C . \ o[-Y05
H11 . . . . . . . . A C 3 o[Y0F
H12 . G . G . . C C A . \ R4
H13 . . . . . A \ R4
H14 . G . G C . C 3 o[Y0F
H15 T T Y o[-0V
H16 T T C \ R4

ol g (Gifu-Jidpri Shokoku) .yl o & Jelis
gl aidliee 3)akls) 5 et ) ol 4 ately
bl 53 1l 09,5 obla ol a5 5,8 0,L31 (V) (K o
Gkl (e 9 525 ol i 0)B 4l 5 By g

09,5 sbla can b odel cawd 4 clacubishlas I K o

(53l9n (A-C) 03,5 ohla 40 5 (V%) 5t 55 (A-G)
() OhSen 5 9 (A-H) 09,5 skls 4 5 (VF) ol
Vo opled &S ob i s 8,8 G138 ey D90
4wy oyl e olye ly odel Cund a4 olighle
oS3k ) 45 3 (19) oliSan 5 51 A g Sohls

NCBI DK.:L, 3 L@ai (e ywd a)Lo.J.'B cl)o.h: 4 ddlas dy90 L;LQC.,,'A;): 04 odnlie d\.ﬁwbyl;\.h &Iy‘ —;Js.\?
Table 6. Type of Haplotype observed in the studied population with accession numbers at NCBI

bkla (5905 51455) Comar 05 e SO iyt o)led
hi ol 3 ) el () clslem(V ool o o Kj390461
(et

H2 (Vestye ol S kj399462
H3 (M)estré s3] (¥l 03321 )oledo! ~(¥) o kj399463
H4 (Mol > kj399464
H5 (V)5 kj399465
H6 (¥)olee! kj399466
H7 (V)oled! kj399467
H8 (V)olede! kj399468
H9 (V)oled! kj399469
H10 (V)3 kj399470
H11 (Vest ool kj399471
H12 (Vobel > kj399472
H13 (V)5 kj399473
H14 (V)L kj399474
H15 (V) kj399475
H16 (Vo) kj399476

elgkls y2 4 bgyjo Cunaz ya § po diged oliss ¥


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

\ca

05,5 shla Ailen (C) og,Sshla ] 45 65,5 o,l31 (1F)
» (E) 05Sskla 5 (V) plisen 5 gl adllae 1> (A)
s ool 5 420 06 443 5] (1Y) olSen 5 o adla
Llodds o.\;flﬁ SN Lg]oL.a L e 9 48,5 slio LBy
Yias! aSamd o i addllas cpl 1 odel Cowd & gl
gl 3ble 3 adyy olnl og sbre ol b
() JS8) )l xip 003 a5 (Byd g

Oly—ie 4 (o9 yoib dnwg Lo )3 (lajeiS )
e 555 0] 353 b5 3 Sgsemm sl 41 e (lileo
i Jeole gl el Jy95 0 lojy cumal (S5
L Oledesl (o9 E e Cumor o D (L5 2l yingly
S sine (SF Aol () 3j90 SCumer (oloS
S5y olds ol 35 500 slacumen (o > il )l
o=las by s oiee LYl SO ccwl oad sanlin
ol o b (B pldhe Aol Wlg e (S5 slacsls
510l ey 55150 15 Linciemos ey 015] dbciumas
2Ol 5 g Lacmer () xS USS 3 Jge Cumer
Aol calisee o] cures O bl s
Salyd (e ) Eye Cumer Jh)1S (SigSa (ogad
@‘9—’ )\ odel Cwd 4y sl o)|9 S 9 w\.m; uwa
Ol s lotie 4]y 4ol ol o By i sl
aS cewl Jls o ol aiS  oly ol § e as ol
2503 > Ciliste Gligdss 1 el cund 4 (S leMb|
g0 j ol i il Lol laedly des I g
4 3905 (65 doni Olgie nlpls Adlior o 08
2 &8y 295 (olaal Glepe Cumar I (GGgpel (Jal 1oy
P 4 das ol g 485 Lide (335 i sl 45U
s ol 51 sl 55 50 0151, ol ales 5 e bl
3] 35t 458 115 Sl (sl s 5 30 Ol &5
blas , 505 @ ol s oasSTy 3 1y (lodas i o o ol
ol B> 0dge o) dlox 5l e

19508 g Sl

9 GhsiSolear Cyliy (o Gy see Cglae |
Ca )9S (o £ AP el 5 Shign slmelSin]
S8 g Sts JloS imgly (nl sladiges (3905 wal S
w1

5 slios 2 Glal (o3 Ol pe (SiTskd Lasls) o (S £55 (2l

3 g Bble (o E30 ey b (VF) Sen g 0

(OleteS 5 el ) aboygls deslypr
0g)5sble A &y |y byl gyl (il (g3igul (liwgin
Vool (i 8 e b S e (AC)
1565k ogllS gl 5l pasetio MelS” j5b 4y 09 Sshlo
05,5 1y A-l 55,55kl 45 (5ysb & o3 s (3ol lgls
sl T glo o 095 1y 1SSl pugllS ugllS 5 " clo 8
) 508 I e siss pj g (al (L8 pe lo)B 095
solar (slojja 9 610,8) 09,5 95 (oo adlols .l oo Joli
sl o) 095 (90 3 (Al) slaog Ssbla (o bl ]
2 (V JSK8) ol ppwoy CB 0 4 daxgl bl 0dg
)l cdlas (W) ohlSen g o (hagh b ol Giagh
@ pasie yb @ @b lpl m Gl & sk &
Sloss i 1osS3l ogllS LogllS 5l al Sl pa 150 ol o
Ol Jolis (W) ohlSen 5 5 adllas ;3 E o5 S5hla
ol pob adlas mls cunl 039 L)l 9 aibeyols (op
ol 2 olrl e Gl placalishls & aes e
<« 62y o)Ll (W) olSen g 9 i8)5 5118 09,5kl
Srb gz gl 5 um o)s ad I (E) og)Sobla ()
L) 5] o 0niSTy 1S53 sblio & g 5 4555 cLie
J)askd Y8 g8 5ie DAOOP o)y L (¥) oySen
Lo wpl cundy olishls 0 jae (o e
5 $ge €35 (VW) ohlKer 5 o) EL claclishle
Ere & & 008 (IS g WA 095w (VF) () Sen
opp dd g (Spb oo glwl k) pas (ep
9 P (oo Ex0 WA (ST £985 (o) 2) (liwgiin
5 Bol (\V) olSen 5 5 sl obighle b Ll anglie
g dol Cavds 0g,59bla a5 Colighls YA (V8) ) Kon
5 Erb g Sl 5l GugY g Ere o5 20y L
b olnl (o €0 slacalishle (1) conl 485 Lide (y
w2 55 (VF) ghles 5 olage adllas 5 (C3) culishls
by sop b (V) OhlSen 5 oolage cunl 035 09,5
OB 9 bg)l e Jled (e Epe csgVle (g oglios
48" 03y5) Cuwd 4y (A-C) 05,5 5bla ¥ (o) alb o3
Jold & C o9 )Sshla jI Jlsl% oyt b C3 culishla
A b g o)l opf Jled (e E50 (g coglioy
ohler 5 lge b Joli |y cwl )by pall

1- Gallus gallusbankiva 2- Java

3- Continental clade 4- 1sland clade


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

WY WA 5l Y oyl /i Jlo o ©lidys (slasing,

&l

1. Bruford, M.W.. D.G. Bradlev and G. Luikart. 2003. DNA markers reveal the complexity of livestock
domestication .Nature Reviews Genetics. 4: 900-910.

2. Coble, M.D., R.S. dust, JE. O'Cdlaghan, I.H. Letmanyi, C.T. Peterson, JA. Irwin and T.J. Parsons.
2004. Single nucleotide polymorphisms over the entire mtDNA genome that increases the power of
forensic testing in Caucasians. International journal of Legal Medicine, 118(3): 137-146.

3. Elkhaiat I., K. Kawabe, K. Saleh, H. Younis, R. Nofal, S. Masuda, T. Shimogiri and S Okamoato.
2014. Genetic diversitv analysis of Egyptian native chickens using mtDNA D-loop region. The
Journal of Poultry Science, 51: 359-363.

4. Excoffier L., G. Laval and S. Schneider. 2006. ARLEQUIN: An integrated Software package for
Population Genetic (Version 3.1). Computational and Molecular Population Genetics Lab (CMPG),
Ingtitute of Zoology, University of Berne, Baltzerstrasse, Switzerland.

FAO 2007. The state of the world’s animalsgenetic resources for food and agriculture. Rome (ltaly)

(httF://www.fao.org/docrep/OlO/a1250e/a12 e00.htm).

Hall, T.A.1999. BioEdit a user-friendly biological sequence alignment editor and analysis program for

windows 95/98NT. Nucleic Acids Symposium Series, 4: 95-98. _ ) )

Hartl, D.L. and A.G. Clark. 1997. Principles of population Genetics. Sinauer Associates Inc.

Sunderland, MA. 542 pp.

Hoque, R., C.J. Kie, K. Bo-Seok, L. Hee-Kyong, Ch. Kang-Duk and L. Jun-Heon. 2010. Breed

discrimination in chicken usina mitochondrial DNA seguence and MHC polvmorphisms Proceedings

of the 32nd International Conference on Animal Genetics, 76 pp, Edinburgh, Scotland (UK).

9. Kawabe, K., R. Worawut, S. Taura, T. Shimogiri, T. Nishidaand S. Okamoto. 2014. Genetic diversity
of mtDNA D-loop polymorphisms in Lactian native fowl populations. Asian-Australasian Journal of
Animal Sciences, 27(1): 19-23.

10.Kimura, M. 1980. A simple method for estimatina evolutionarv rate of base substitution through
comparative studies of nucleotide sequences. Journal of Molecular Evolution, 16: 111-120.

11.Librado, P. and J. Rozas. 2009. DNASP v5: software for comprehensive analysis of DNA
polymorphism data. Bioinformatics, 25: 1451-1452.

12.Liu, P, G.S. Wu, Y.G. Yao, Y.W. Miao, G. Luikart, M. Baig, A. Bga-Pereira, Z.L. Ding, M.G.
Palanichamy and Y .P. Zhang. 2006. Multiple maternal origins of chickens: out of the Asian jungles.
Molecular Phvlooenetics and Evalution. 38:12-19.

13. Miller, SA., D.D. Dykes and H.F. Polesky.1988. A ém{)le salting out procedure for extracting DNA

© N o o

from human nucleated cells. Nucleic Acids Research, 16(3): 1215.

14. Muchadeyi, F.C., H. Eding, H. Simianer, C.B.A. Wallny, E. Groeneveld and S. Weigend. 2008.
Mitochondrial DNA D-loop sequences suggest a Southeast Asian and Indian origin of Zimbabwean
village chickens. Animal Genetics, 39: 615-622.

15.Niu. D., Y. Fu, J. Luo, H. Ruan, X.P. Yu, G. Chen and Y.P. Zhang. 2002. The origin and genetic
diversity of Chinese native chicken breeds. Biochem Genet, 40: 163-174.

16.0ka, T., Y. Ino, K. Nomura, S. Kawashima, T. Kuwayama, H. Hanada, T. Amano, M Takada, N.
Takahata, Y. Hayashi and F. Akishinonomiya. 2007. Analysis of mtDNA sequences shows Japanese
native chickens have multiple origins. Animal Genetics, 38: 287-293

17. Olivier, L. 1998. Guest editorial. Livestock Production Science, 54: 67-70.

18. Pirany, N., M.N. Romanov, S.P. Ganpule, G. Dewagowda and D.T. Prasad. 2007. Microsatellite
analysis of genetic diversity in Indian chicken population. Journal of POl.é|'[ry Science, 44: 19-28.

19. Scherf, B.D. 2000. World Watch List for Domestic Animal Diversity, 3" edn, FAO, Rome (Italy), 726

pp-

20. Sﬂahbazi, S., S.Z. Mirhosseini and M.N. Romanov. 2007. Genetic diversity in five Iranian native
(F:)hicken) populations estimated by microsatellite markers. Biochemical Genetics, 45: 63-75 (In

ersian).

21. Tamura, K., J. Dudley, M. Nei and S. Kumar. 2007. MEGA4: Molecular evolutionary genetics
analysis (MEGA) software version 4.0. Molecular Biology and Evolution, 24: 1596-1599.

22. ITavalzlolizlé\’ne,r J. 13999. A look at livestock and chicken genetic pool of Iran. Animal research Institute of

ran, (In Persian).

23. Thompson, H.D., D.G. Higgins and T.J. Gibson 1994. CLUSTAL W: Improving the sensitivity of
progressive multiple sequence alignment through sequence weighting, position specific gap penalties
and weight matrix choice. Nucleic Acids Research, 22: 4673-4680. _ -

24.Vdlone, P.M., R.S. Just, M.D. Coble, J.M. Butler and T.J. Parsons 2004. A multiplex allele specific
primer extension assay for forensically informative SNPs distributed throughout the mitochondrial
genome. International journal of Legal Medicine, 118: 147-157.

25.Weigend, S. and M.N. Romanov. 2002. The World Watch List for Domestic Animal Diversity in the
context of conservation and utilization of poultry biodiversity. The worlds Poultry Science Journal, 58

(4): 411-430.

26.V\)eigend, S., L.F. Groeneveld and H. Eding. 2010. Mitochondrial DNdA D-loob seauence variation
amona clusters of diverse chicken nopulations. Proceedings of the 32™ International Conference on
Animal Genetics, pp: 77-79, Edinburgh, Scotland (UK).


http://dx.doi.org/10.29252/rap.8.17.140
http://rap.sanru.ac.ir/article-1-861-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.140 ]

Research on Animal Production Vol. 8, NO. 17, AUtUMN 2017 ........ciiuiiriit it steseesee s e e s e e asiesrne e eae aeneen. 148

Assessment of Genetic Diversity and Phylogenetic Relationship of Iranian
Indigenous Chickens Based on Mitochondrial D-L oop Sequences

K asra Ahmadian®, Ghodrat Rahimi Mianji?, Hadi Sayahzadeh® and Hamid Deldar*

1- Mazandaran Agricultural and Natural Resources Research and Education Center
(Corresponding author: kahmadian52@gmail.com) ) ) )
2,3 and 4- Professor Associate Professor and Assistant Professor Department of Animal Science, Sari
Agricultural Sciences and Natural Resources University
Received: 6 January 2016 Accepted: 25 Jun 2016

Abstract

In the present study for evaluation of genetic variability within and between Iranian native
fowls, thi rtg nine blood samples were randomly collected from native fowls breeding stations of
west Azarbayjan, Khorasan, Fars, Mazandaran, Yazd and Esfahan provinces. Inorder to
compare the obtained results with other  Asian, African and European breeds the D-loop
sequences of mMtDNA taken from GenBank. Total DNA of the samples was extracted by saltinc};
out procedure and was used as a template for amplification and sequencing of D-loop region o
mtDNA. Sequence analysis of the 1231-2 bp D-loop region in all samples revealed atotal of 16
haplotypes with 14 polymorphic sites. Analysis of molecular variance (AMOVA) was carried
out based on Kimura method .The Fixation index vaues using kimura-2 parameter method
ranged from -0.157 to 0.37763. The variation within and between the populations was estimate
as (81.05 and 18.95, r ec'uvesle/ . The genetic distance between Esfahan and West
Azarbayejan, Esfahan and Fars, Esfahan and Khorasan, Esfahan and Mazandaran, Esfahan and
Yazd, Fars and khorasan, Fars and Y azd populéations were significantly different (p<0/05). The
genetic distance was dtatistically significant (P<0.05) between Esfahan and all other
populations. The result obtained in the present study showed an acceptable genetic variation in
Iranian native chicken and according to the phylogenic tree, based on obtained haplotypes the
Iranian breeds was clustred in haplogroup A (Japanese native, white leghorn, Rhode Island
Red{(, haplogroup E (middle east and eruption chicken) and haplo%_roup C(African native
chicken). AlSo in order to these results the Iranian native fowls like China, Japan, Middle east
and African local fowls originated from Southeast Asia and Indian subcontinent then from this
ancient way of Iran may probably extended and introduced to the western world.
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