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Figure 2- sequence of HVR-1 of control region in mitocondrial DNA of Zel sheep and related

haplotypes.

AY 8204161

AY 829404 1

AY 8204021
Z35247.1

AN B29400
DQO97457
DQO97T451

zandi (KJ507406)
Oryal(EU308498)
Moghani(FJ531545)
Afshar(KJ507405)
Baluchi{EU308497)
DQ320068.1
Z35247 .1
HMOA427E5. 1
EUD19184_1

00

Conservation

L=

L L

b g K oy 5t & L S il glaslss J 1S Al g 3l end (55 pen Y K2

Y o)l U gdS o Camd o yig) Vo, led

Figure 3- The homology of part of control region from different sheep breeds to survey
polymorphism in number 1 situation (mutation in number 13 nucleotide).

vy

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



(\ya¢ J'.‘.'.’.L.’. Y o)\.o..‘:': A eJ‘g.:) 63JJL§'S ‘53‘93},35‘9:; 4.1:50

235 i JF s e A3l s o e
B: ULl o5, A DQO9T4AST b ,LLs
5 C:DQO97457 .G 4l la 05,5 DQO97431
a5l D: DQ242212 5 5hla o5 S

s 4 ishle o5 5 e ¥ IS o
HVR- ab 5 eslinad b 55k s o
Y e $oAS s (D-Loop) &SJMS a>L
Lol sdalin LB bin S Ciliie 455
K S Camdgo Ol o Sty ool Sl eslinal
Glaes S o 3 IS sk a1k sl
salp gn olal sk w5 abskla
S 5l Colg 03 5 200 e i
g Lol gl (K5 Shesar
Sphipe odalin ¥ OSE 3 a5 kil g
S 4 S AL bkl glaes S
S ik gladd s eld KK LS
2l belen 5 Bl LS 5 wlan S
JB A bl 08 s ) Ol S
Sl a3 S

S n &S pbaiass 5 Sl Olaase
Mohamadhashemi ef ) Sl 515 Oltiw S
Shafaq ) =4k sl5 Olwian S (al., 2009
515 Olliw S iaeen (motlag ef al., 2007
Mohamadhashemi e7 al., ) JL& 5 g S
Gl sls ouae S 5 011
4 Losls <=L?u.‘ (Pirkhazranian et al., 2015)

ol S5 Sl Oldu S oS Wiy a0l

&ij;)\JMAﬁU}LLQ °‘3J§4'.’u'<""ﬁ

Ye

Olpen o5V shls 4l opl &8 Ll

5 Al e il B3I s U S 5 Ol s

3 g o 0dud Jﬁw@q—@ed)\m R i

(Tapio et al., 2006)

ol
Lo /o o VA) s el 4l opl (3530 5
@yl il Qe S s s 1y (F/0AYY
ol lpedd ol e Gladised Senl W
“ Sl S S by San adllas
ke 4 Sl el L 5 il
S A N A
" oml W e e oIl S plae S
o2 b sliy o Olin S 0 4 e L
Ot s 5> (S35 55 Ay oo S5 @ A
03 Ll oMae Sl W3l s 5 8lE
sl ol 1S axdllas oyl
35 (1996) Wood and Phua a3 s
L3S S LB s A ol Loshls o5 S
Soes S oal g3 Alin Sl Ans Ol o
DLl 5 gy (Sl sl i 3 bkl
S bl s bl sls s o s a el
addlas > .(Hiendleder et al., 1998) K> S
s Pedrosa pioes 5 (2005)0,Kea 5 Guo
L S asl5 sy L (2005) 0,Kan
GS 4 B 4SS5 5 e 2 e
Las C uujxu ¢U TP S YRS ubj.bu
 .(Guo et al., 2005; Pedrosa et al., 2005)

Lf“js L-ii 6\)‘3 L;:iU)'liL‘“ le.tbaj}f U'i‘ )‘ rUS

3 effective population size

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



VW45 O Ken 5 DLl s

s el S OF cde &8 a7 e s
ol s bTase oS bl o ol Ol is

J...::L Sl 0 LS)}TCQ.?’

S dons

O35 Omly ks LS lass cpl il
b S Lk S s (KB g e
Ger RS e Comex pl 3 g5 O3 ol
Sorex opl 03 @lp Pl ol 4 L
el 5ol (655 asln sla SO0 5 b 5l
JAS Glp s gl e b
SaS Al ol ol islis s 5 Sgskan
G dde S (S35 el 5 84S
L sl 3 ols ol gls s ¢l
N Ols o e nl i gln s
st ool 53 o2 0 gla AlS 5 e 58
Coslie 5 Jaome OBl Uossed eslind
Loogd bis ol d> 55 ) Like S
&Sy el @;T@z Glaosls Sl 4 ax g
Sliw oKl S ow by adlae
3 aS Sl See il o Xdw S By
S ad gad 3l edal s (S5 655 (35
Somer 53 gy A= g 515l S
Jol ol ol ke @ BL gl Ak S
4 il 4 gad 25 (S 0 g Gt ol
GadlS 5 il glaalS 5l (5,8 W ok
338 g0 Sl (030

Y0

0. bl i 8 (g A 035 S 2de 4,
s (Hiendlederer al al., 2002) orientalis
“o3is osb 4 s Ll 53 Olpl OAE W31y roan
Sl Olie S 3 8 13wl 5 5
et s B 4 e A bkl o
UMb S odSsme £33 55 eon 02
Sl ot 518 Ll 5 pslKals ol
TOA Glacashls 3 bl Oliiu S 2
Tapio ) L5 . 13 (Lo V) B 5 (Ao s
Sp Ll e 58 OIS sl &S (et al., 2006
A obsbla o5 8 55 Gl ke S 5 8
Jolsp (ol ld YL slael kS 4y
Dy 5 sl b sl 5 S5

s e Ol 1y (Sl alis Lo s

Up the diagonal: Genetic distances &
Uner the diagonal: similarity percentage

2bshle 058 5 G5 s n sk

Ml Ol (S35 Akl oSl A
05,5 ol S alis asns 5 (s slS s
55 S jkilen (Y Jsdor) A5 el mlishla
03 S5 815 A S 5057 e el ¥ J s
A A bskls 058 5o 8 LTS o
L S5 alol opmS bl s S
5oLy (Sah ol sl e Sl Olaie S
S5 om oS S cals dwops O o
55 45 (A (DQOITASLT Lol ghls 5,8 a0
Slal Ol S 5 el B S 15 s,
JEA U5l o5 S Oldn S plo gy oo

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



(\ya¢ J'.‘.'.’.L.’. Y o)\.o..‘:': A eJ‘g.:) 63JJU'S 63,93}'&5.92‘ 4.1:50

DQ791092.1
i @ DQO097431.1
DQ791200.1
EUD19184.1 B
HM042765.1
DQ491613.1
DQ491695.1
DQ320068.1
HM236181.1 ; D
AYE29402.1
{ A DQ242212.1
DQOS0S00.1
& DQU57451.1
AYE29400.1
HM042817.1
AF010407.1
HM042814.1 A
FI531545(MOGHANT)
KI507405(AFSHART)
EU308497(BALOCHI)
Z35247.1
{ KI507406({ZANDI)
EU308498 (ORYAL)
AY829404 1 .
DQ791247.1
—— DQ903302.1
DQ903251.1 C
AY829416.1
—l B DQ097457.1
HM042833.1
HM042777.1

I:I—DFI[H-ESEI_I —
-a‘gij‘bﬁf 6“;;"’}2“’3 e)La..fS m;dh’:udhﬂ};wHVR-I 4.3>U d}# &:n}):_f Jg.&
a‘gjf: ¢ cDuﬁU}\g’u AJ;:AC;J&'A cBuﬁU}\g’u AJ; 10) ol eﬁﬁbp): dz\}",l.l\.h ‘5LA

(C ﬁlsj.\a_".& 9}; n jA ﬁlsj.\il.h
Figure 4- Phylogenetic tree of HVR-I region among different sheep breeds.

Accession number of each haplotype is given (e: B haplotype, A : D haplotype, ¢:
A haplotype and m: C haplotype).
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Abstract

Protecting native animal population as genetic and national reserves is essential for
animal breeding programs and increasing production of them.Using genetic sequencing
mitochondria genome markers is one of the most practical methods for species identification
and determination of phylogenetic relationships among populations and species that are close
to each other.The purpose of this study is to investigate the diversity of the HVR-I region of
themitochondrial genome in Zandi sheep. For this purpose, blood samples from 25 non-
relatives breed Zandi sheep in Khojir station in Tehran was collected. After DNA extraction,
amplification of 432 nucleotide fragment of the HVR-I in mitochondrial genome has been
done by using the polymerase chain reaction, then succesful amplified samples were
sequenced.The results of the analysis of sequenced samples suggested existence of four
haplotype and four polymorphic sites in the mentioned gene. The study of homology of
consensus sequence various breeds of sheep showed that established polymorphism in
position 13 probably is specific to zandi sheep. The study of nucleotide diversity showed
lower nucleotide diversity in Zandi sheep comparing to Moghani sheep and Balochi sheep.
Moreover, the results of phylogenetic analysis that was drawn to determine the position of
Zandi sheep among the other breeds of sheep showed that Zandi sheep belongs to haplogroup
of A. Also comparing of The HVR-I sequences of Zandi sheep to the sheeps belonging to the
haplotype A, showed that this breed has the lowest genetic distance with Baluchi moghani
and afshari sheep breed, but it has considerable genetic distance with the reference sequence
of A haplotype.

Keywords:Phylogenetic tree, HVR-I region, Nucleotide diversity, Zandi sheep.
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