Iranian Journal of Animal Science Research
Vol. 10, No. 1, Spring 2018, p. 131-139

i

Olpl olo pole Sy iy 4wl
WI-ITA o VAV s ) oplouis N ol

5k 35 W S (5,8 s2s p 35 D-10OP 4 b (K55 5k 5367

&L

POl sy Bl —Tlen g S - Ly (5  aeb

ARV EAVAL SRR

VWAF/XIYD oy s

CRVCES

2ok P hosS (JalSS a0 )b () 0 s5bate 2Bl o0 Sllg LSS gt 4Bl slabyy (n il Sl (S xS e poiS 2Ll

gl las b (S8 (oLl g0 @ 59 3 Sl Sl Ml 39 10 53 @Bl laidnsS diged Vo Sl ] 598 (5 ailate ) By
dpdny plonl b Jos ( olaid] sla el oS 4 pgij (510 g0 D-100P 45t L35 s DIAtom DNA Prep ¢S Lwss DNA
L S sl 09,8 05 i .5 plosil cilises (el 3l 5 5l ool b dbgyyo (clo e 5 sowisilS's il do I S o)y
A4S 0 dubore [ VWY /000 503 YV 0 )3 39390 S5 £33 9 otaliia VAN 9 VWY VF/AY OADY VNN AFIAY VI VI¥ il
0955 5 (29 A3 MhawgS 4S5y LS Wndiges cpl (Suokid LT sl )5 lacogy, g 55 (caioilS g5 £05 bawgio (codgaze )3 jlade ]
65 rt o bd Sl ol d dngi b g ail o &liaysls g Lol & bgype A Colishly Lol olfzuls o8 bl 1 .cunl ons aBly A Lslishla
ot dbshle )3 55 (gl AthosS (8,5 5 cAdlgo 555 ke Calighln 3 litiansS ) 55 )15 51 (S o ] (o sl thnsS

alighle (25l AisS (Sifslid (g )AiS gine po5] NS S 0]l

poj) ] )3 oAl oty SYgame Ay g o Y e
poj ol Slo Pl 1) (o slaply )3 (SF gg5 Lai
0o b ol oo o > Jge o oyl 53 ()NS gine
tRNA 5 (ogigny sbooj sl 5 5k i obs V8 Loy Jpsle
5 0381 5l i LSVFIOA KidassS )3 o35 ol 5l o MRNA
sl ey (YY) cwl Ghlslie ple silea o ailojle
o e S ge pe by Wl JeUse
SbaS 5 blarer o SWSokd daly e lp b,
DNA ;> JolSs 255 (Y0 () 3980 Cguime o 4 S35
5 ool (slétun DNA | S plp V0 B0 ol sies
(Y X0) Sgdiw S Py S Yseme anl ol b
s 455 S5 3 10 9 gyl @ylgi gyld «llgs ;> MIDNA
e Sug odle o clgie 4 o1 51 ol cnlpl Sl e
s905 odlatl (S35 55 sl 5 (Setjslé slablinl sl
LSJ“J)K S5 Sl a ) ‘_’J MIDNA 2o (Sig aw (Y0 Y0)
bulg) (oyp 9 Comer ) Js9e Silottonn (o) Sl
b She opl cwl 038 bas S Sslivgs slaaisS (sloyi
QN A Cuuis 4 dagi g b I MIDNA &Gl 5l as)le

4- Mitochondrial DNA (mtDNA)

LV RUTS

Sllg 98 o SuFlyl B3 5 o gladleyw dex |l

Cusrl g b5 5l gl SS g bais & Lis eg GlalS
9 b Sl Jlo i 5l e o5 1 sl 5155 50 65l
Asluols balpd (olod 2 ade b g sl &lge 1 yoe 35 9 (5iae
5 SS9 03l Aol ined Gl a4 Sliwly lisres Jae
M B e lacudgione & Cuus g B30y Jus L]
i ol obasl cud s & e bl (V) auS
£55 Jl (Soman gl edlital codgioe 5 BRIy
S g loj cbS L (bl s )0y oYL (S
Tk (shie (glajls cilisee Slan Cuanl & Cuns yide ]
slan; 5l &S bl ol g 1y dl5eMol manste 45 34 o
Wy oRlEl b pogas 4 diee ol able edlitll ey

25 oSl (b mling (65)9LiS 0aSLiily ¢ ol pole 09,5 jLobiwl =)
oo9sls

ol § S 155 spmtily § )l (i) Joaoall )6 cos g 4 =Y 5 ¥
o (w938 oSl o(6ysliS 00l ¢pld ol

(Email: fatemebahri_b@yahoo.com
DOI: 10.22067/ijasr.v1397i1.63715

:JW 0y i~ -ZK*)


mailto:fatemebahri_b@yahoo.com
http://dx.doi.org/10.22067/ijasr.v1397i1.63715

1Yo ‘_,Ln.m.o)f o)Lmﬁ‘A..\l?ob.il‘solg .,91;‘5“*&3}!‘ AJ).{;.U \VY

Ay 3 Coglie 9 YU ploaly @58 s & ool 598 (5)8
dibie SS9 25 s lulyd b st 4 ol adly oS
55 4 i L (V) 298 ,B5k lnl )9S 5pd g 9 558
9 o B pegls () el &S ) 5 laaieS 3L
ol el Glawss s el Liie 5900 asl cleMb
ok B MdegS )3 39290 £95 (e (owyp Baa L Jiagh

4l (Seojshd Jdod g wipd g olp cnl Gubishls g4 ooy
Cawl 48,8 & jan ol 48 510 D-lO0p

g, 9 dlge

DNA T) Al 9 5 yls yada gad

o (09) (Siglgm Lges 1 0luss 3oyl ploxil jglate &
Ot ggbdags adal) 0929 pas | luebl b g (ola &0
EDTA (s5l> sladlg) 3 DNA zlyscl loj b o5 sladiges
jloalawl L DNA el wasis (o)leS5 doyo Ve slod jo
A wgy H5iS IS0 Gene Jg.ame DIAtom DNA Prep ¢ s
o Jl )l oS e Sl 5 20yd +TA 5T 5 589,51
LG ol THERMO <5 5 ND-200 Jao Gl p3g5l yrogibg Sl
A ealatwl

$ilwpalla gPCR yiislgaladl 8 Lel lasy
PCR &Y g

L el ccas S D-lo0p 4l olais] pusS cas
0350 A o]yl (VO) Primer Premier5 ,158ls 5 5 aalitu!
MDNA 55, ,; tRNA-Phe 5 tRNA-PIO b ool oyl 20
2 d5>90 BLASTPrimer 4, 3l oalatwl b ¢ s (Y Jgio) 5
Sl bl Sigen iee (NCBI) o o SiL olSl
by slaymlp (o9 (molaBl JIL 105 alie o9
3 Jols el S

il Cix WAL aslad ) S5 (6l lhely (slopemi; ST
Biometra JSGLuwge s oKiws lwgs MIDNA ;| D-loop 4
plol a3 2 YY )3 g5 luliwl ogy (wlwly T-personal Jao
Joli 5l )Sen YO olgg w59 PCR 2iSly sl 85
¢l y—osb TaQ o2 j—I Aslg \ Tris-HCL(PH 8.8) \--mM
slplas & 510 pmol MgCI2 ;I y/omM  dNtp -/ymM
3okl b Gan DNA I p,Seli Ve v 5 o5 polais] la, S50
Ve sl ol RKile an 50 AF slod o (gilwcd pmly Syl aely

90 ol J mdes &) (S5 MIDNA 3 (F) dwyoo )]
(V1) 2905 pe 9 oz 3l sob 4y 63le 0y Ul
loasglis LSl g L kgl Cosw pizen
Sl pgis e plp 0=V Lo,d Jle ol)be oo ;0 MDNA
2 &S sl (gails glansy 90 JoSdo S (5 A8 gte DNA Ll
Yo BN e ciliste sladisS 1 o] Jgb g 3,1 51,8 atn jl 2,5
D-loop b & (glanb bl ()8 gie poif Cunl jl cudr olS
Olie g 0392 048 j0y () 465 y» 8B & el S anb Ly
Cuol gldiwn DNA il Ve d50s ddlaio oyl )0 bagedlSe igs
G5 D (sgiy) mlal Slysisesn s> D-loop (1)
33,5 o s HVR2 5 HVR1 Lol 45l 45 4y 5 (1Y) a5l o
Ui WS o0 S (Aign £ g 42U ol S0l W 4
5 S5kle > & (V) Ligd oo 2] 3,5 0 Sy ol 0 &S
D-100p Jlg5 0590l jowe w3 ()3t ploxil 9 ()48 91 £
5 slise adlllae (sl Wie3)18 ()l (lgie 4 (08 9o pgi] Al
(1) sl 48,551,503l 3,90 Sy (slaisS glgil (5,85 0355
G ezt MalS (OVis aries) oS ol awss Lice
Moo 85 5 g 655 iz oI9S (dal wihusS Sl Y|
Jigl 315 atinsS o sl 005 gy 42l (¥F) i _oiong
15lg5 oo (O. musimon or O. orientalis) slé50 5 (O.vignei)
Gy adllae b o Siimgs (VF) Al (g0l ol oliiawsS slas
oS shla g 3 |y (e & diuilys WihusS (6)MS g p i)
B s A oy Ssbls 1S caies,S E 5 A, B, C, D il
Sl9l it & (V) 200 ()15 VAR Jlo 3 5b odgl ol
SR 9955kl (ololid 4 3890 (pdie asbl )3 )l 3,
1l oy g ySolle ol (1)) w38 686 C 1y o &8 Wi
2 o b 8L e cpl as Jal S50 Kaw S Cunes A
IS (D 295kla) )3 g shla 098 o i Voo Jlo
s cnlple 5l (oS SlglE D og)S culighle (YY) A5
oo Cusl o (wyp oy Soble cnl Gl (K>
sy jl ol gl IS5 xix 5l a5 oLl w5 ) (aw
3| ol ggo 9 ool s & o gy995) 4 bgyyo 0ns bl
@ bope Jol zoe sl 035 dleidy |y WS o 2lee
LdwgS ©p2len ggo (e9d b &S Sl (ol adgl (faidinS dngs
s 4Bl gy Slho b SlidusS Jold & Ll 0 Cgi>
oo 31 8 Jlo Do @ bgnye Loy glisl ol b S
s St I S sk Nk (0) 2 (YBP) b
CubgS g5 )3 (ot i &S Canl Sl laidagS o Cune
oz g B0 28l @ig b ash dlp ) 1) plpl 3 503

1- Year Before Present



WY el Sfoled 5T 5 (S5 95

L (55015 9 2a0p0 V5581 5 69 2 3lyosy (loass (25T
935 plodl ddBy Ve Cde 4y g g Voo 5Ly 50 Wlogy pesis]
A odlazwl DNA Ladder 100bp;l )l o}l sga> oy (sl

VY slod ;0 iS5 d B ¥ (gl a2 OV (slod o Jlasl casls
A led )5 adgl (il cudyuly al> jo S @l YO (4l a2
WY slod 3 (2le i dla yo Sy 5 4883 O (gl 1Sl 4z
Y a9 Sl Al ST JSw YO )3 4ddd Ve gl

01 iS5 dokad Jobo 5 odlisal 350 Loyl g5 -V J g
Table 1- sequences of primers used in this study and length of amplified fragment
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5’-TCATCTAGGCATTTTCAGTG-3’

Reverse: tRNA-phe
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Figure 1- Electrophoresis of PCR products of mitochondrial D-loop
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Figure 2- Eight different haplotype categories in samples of Baluchi sheep based on the sequences alignment
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Table 2- Genetic distances and percentage of similarity between the haplotypes' subgroups in sequenced samples

1 2 3 4 5 6 7 8
HG1 1 5 6 2 4 7 5 7
HG2 2 99.58 7 5 3 8 10 6
HG3 3 9949 9941 4 6 5 7 5
HG4 4 99.83 99.58 99.66 4 7 5 5
HGS5 5 99.66 99.75 99.49 99.66 9 9 9
HG6 6 9941 99.32 99.58 99.41 99.24 6 6
HG7 7 9958 99.15 9941 99.58 99.24 99.49 8
HG8 8 99.41 99.49 99.58 99.58 99.24 99.49 99.32

Wy oo i |y (S5 lis dopd ¢ Joda plad ol dlael 5 (sussilS s M ¢ Jodn Jlad (oYL dlacl
The numbers above the table diameter show the difference between the nucleotide and numbers below the table diameter show

percentage of genetic similarity.

Table 3- The genetic diversity of some Iranian and Asian breeds with number of samples from each population
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Introduction Native animals are part of the national capital and strategic reserves of any country which their
diversity is very important. Mitochondrial genome (mtDNA) in sheep is 16.58 Kbp. MtDNA has a region named

D-loop or control region with no coding gene. Rate of nucleotide mutation in this region is 10 times the nucleus
DNA. D-loop has promotors to regulate mtDNA transcription. This region is consisted of HVR1 and HVR2
sites. As the mtDNA is haploid and no meiosis occurs in it, so D-loop region of the mitochondrial genome is a
powerful and applicable tool to determine the level of genetic diversity, to study the phylogenetic relationship
between the populations and species as well as study the origin and dispersion of animal species. Baluchi sheep
breed is one of the important Iranian sheep breeds which has a major role in production of red meat. Due to high
strength and resistance to water scarcity it has been able to adapt with hot and dry weather conditions in East and
South East of Iran. Due to the high diversity of species and subspecies, the importance of maintaining the purity
of native breeds and incomplete information on sheep domestication in Iran, this study was performed to
investigate the variation in Baluchi sheep breed and phylogenetic analyzes of mitochondrial D-loop region.

Material and methods Blood samples collection was done randomly from 27 non relative sheep which were
kept in Animal Breeding center of Northeast of Iran (Abbasabad breeding station). DNA extraction was done
using Diatom DNA Prep kit. DNA quality and quantity were checked using 8% agarose gel and
spectrophotometer Nano drop ND-200, respectively. Primers were designed using Primer Premier5 software to
amplify 1180 bps fragment of D-loop region of mitochondrial DNA. Primers specificity was checked in
BLASTPrimer of NCBI. To Sequence the amplified region, samples were send to Bioneer Company. To
enhance the accuracy of sequencing, each sample was sequenced from both sides. Nucleotide sequences were
edited with Chromas Lite 2.01 software. After proofing the quality of sequences they were reformatted from abl
to FASTA. Then homology of the sequences with registered sequences of the same gene in NCBI and with the
sequences themselves was determined using BLASTN in NCBI database and CLC Main workbench 5.5
software, respectively. To draw the phylogenetic tree of Baluchi sheep breed, 15 sequences from each 4
haplogroups were identified and along with consensus sequence from samples were used. To draw the
phylogenetic tree with 1000 iterations, the Neighbor-Joining method of MEGAS software was used and to
determine the genetic distance the Create Pairwise Comparison procedure of CLC Main workbench 5.5 software
was used.

Results and discussion Eight haplogroups were observed. The frequencies of haplogroups were 7.40, 7.40,
14.81, 11.11, 18.51, 14.81, 11.11 and 14.81. Haplogroups 2 and 7 had the highest difference between the
nucleotides (10 nucleotides) with 99.15 percent genetic similarity, and haplogroups 1 and 4 had the highest
genetic similarity (99.83 percent) with 2 nucleotide difference. The present genetic diversity among the 27
samples was estimated 0.0131+0.005. This level of diversity is in the average range of nucleotide diversity
which is reported in eukaryotes. The Phylogenetic analysis in this study showed that Baluchi sheep breed is
located in the A haplotype.

Conclusion: Since the origin of haplotype A is from Asia and Middle East, and according to the results of
earlier studies on native Iranian sheep breeds shuch as Moghani, Shal, Sangsari and Afshari it can be concluded
that the Baluchi sheep was in the mentioned haplotype therefore the placement of this breed in this haplotype is
justifiable.

Keywords: Baluchi sheep, Haplotype, Mitochondrial genome, Phylogenic.
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