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Figure 1- Agarose gel electrophoresis of DNA
extracted from blood samples of Iran’s native sheep
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products from HVR-III in Iran’s native sheep
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a8 HHO42E1T-A
= _:Km:am
HM2XE1TE-A
i ‘E':A‘mam
& I—}.vlo;har:'l
AL LonBakhtizr
Sangsan
Balochi
2 Kordi

Kermani
T Shal

_gj|:karaku1
HM2%1T5-B
T HM2%177-B
=7 S 5 ] ] 5]
T CQaz0068B
_EH|: C431655-B
o) HMZ¥180-0
o _|: HM2X5181-0
= L kreToseD
L AYEZMIMD
57 KFETT248-E
A _|: HM2ZF183-E
] 24 L KFETT42E
HM2%1E82E
K FETTOR4-E
CoEnazE1-C
£ CoEnaan-C
T 2 _|:A‘r'329413-43
HMZ¥ATS-C
a4  HMOfRIAC
F HMO42831-C

_W: HMZXE17E-C

General Juao (33 Ghgy 4o (ol ) (o098 (1a3deu S HVR-TTT daals (M g5 qulen) y3 oucd auay Sain§ ¢lad &id ya - Jsud
MrBayes ,l38la y 3 suldical L Time Reversible

Figure 4- Bayesian phylogenetic tree drawn based on HVR-III sequence for Iran’s native sheep breeds by
General Time Reversible model using software MrBayes



WAF Lo /¥ oyleds YV s/ sold pole (cla jingly & uis

g (L pucdS ‘&@319? YA

Lo s polilie 5o Sliidal ol 4S cul 5l 4p S
Sl sleMb) JS 5o Lol w8 &y gus YU 4 sad slaas
S 08 Sse (ol Wl 5 e a5 3y (ol O el s
Ll 4 5 asl 0l o Ot S Lt pluliss
ol b Gl e Glaiden € wiady ) wlie (S5

LS S 5 S0 gla S ) lasdes S

2l g S
sSily phia sy ciglae (Jlo cplaa b aalllas ol

ROUPS plad) agdie cuugu 3

S 5 Sl
Sl b oo ol sllpa (S35 plad co e
EFl 5505 2 Lo sac Loy (pl oS col sali p 550
O b g yo oladlas . wload X pdie ClieS (glaol3s lada
o2 oI5 allal st 5 sislin i Ll s, (s
Sou Wb K daayl ol glaals cumes oo pae
ol o8l e wile Gl gl Lo il sla KU
$oaS i 0 635 STHVR-NT 4a s oL M5 L alllas
sl (oS (ol (Sl ol (lain S
€ adosals Glih oS 5 Kod Jld bl sS

ol HE A bl 558 Lo Sl olud <

oaldiul vy g0 c_.\LL.o

Anderson S, Bruijn MH, Coulson AR, Eperon IC, Sanger F and Young IG, 1982. Complete sequence of bovine
mitochondrial DNA Conserved features of the mammalian mitochondrial genome. Journal of Molecular
Biology 156(4): 683-717.

Anderson S, Bankiev AT, Barrell BG and DeBruijn MHL, 1981. Sequence and organization of the human
mitochondrial genome. Nature 290: 457-65.

Azghandi M, Tahmoorespour M, Javadmanesh A, 2017. Molecular study of mitochondrial electron transport
chain genes in Iranian single and double humped camels. Iranian Journal of Animal Science 47(4): 539-
547.

Bandelt HJ, Kong QP, Richards M, Macaulay V, 2006. Estimation of Mutation Rates and Coalescence Times:
Some Caveats. In: Bandelt H-J, Macaulay V, Richards M, editors. Human Mitochondrial DNA and the
Evolution of Homo sapiens. Berlin Heidelberg: Springer-Verlag. Pp: 47-90.

Bigi D, Perrotta G and Zambonelli P, 2014. Genetic analysis of seven lItalian horse breeds based on
mitochondrial DNA D-loop variation. Animal Genetics 45(4): 593-5.

Bruford M, Bradley D and Luikart G, 2003. DNA markers reveal the complexity of livestock domestication.
Nature Review Genetics 3: 900-910.

Ghiasi H, Nasiry MR, Heravi Mousavi AR, Mousavizadeh A and Javadmanesh A, 2006. Genetic
polymorphism of the melatonin receptor 1A locus in Iranian Shall and Karakul sheep. Iranian Journal of
Biotechnology 4(3): 201-203.

Hiendleder S, Lewalski H, Wassmuth R and Janke A, 1998. The complete mitochondrial DNA sequence of
the domestic sheep (Ovis aries) and comparison with the other major ovine haplotype. Journal of Molecular
Evolution 47: 441-448.

Javadmanesh A, Nasiri MR, Mahdavi M. 2012. Phylogenetic re-analyzing of Iran's Jebeer based on
cytochrome b sequence. Proceeding of The 33" International Conference of Animal Genetics (ISAG). 15-
20 July, Cairns, Australia. P: 79.

Javanmard A, Mohamadabadi MR, Zarrigabayi GE, Gharahedaghi AA, Nasiry MR, Javadmanesh A,
Asadzadeh N. 2008. Polymorphism within the intron region of the bovine leptin gene in Iranian Sarabi
cattle (Iranian Bos taurus). Russian Journal of Genetics 44 (4): 495-497.

Karimi MO, Shariati MM, Zerehdaran S, Moradi MH and Javadmanesh A, 2016. Study of genetic diversity of
sheep breeds in Afghanistan. Biosciences Biotechnology Research Asia 13(1): 573-581.


https://www.ncbi.nlm.nih.gov/pubmed/7120390
https://www.ncbi.nlm.nih.gov/pubmed/7120390
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=erQy13kAAAAJ&cstart=20&pagesize=80&citation_for_view=erQy13kAAAAJ:r0BpntZqJG4C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=erQy13kAAAAJ&cstart=20&pagesize=80&citation_for_view=erQy13kAAAAJ:r0BpntZqJG4C

e b Sy b Sl phidsS 6)38 5o pis HVR-NT 4ol )

Meadows JRS, Li K, Kantanen J, Tapio M, Sipos W, Pardeshi V, Gupta V, Calvo JH, Whan V, Norris B, Kijas
JW. 2005. Mitochondrial sequence reveals high levels of gene flow between breeds of domestic sheep from
Asia and Europe. Journal of Heredity 96(5): 494-501.

Meadows JRS, Cemal I, Karaca O, Gootwine E and Kijas JW, 2007. Five ovine mitochondrial lineages
identified from sheep breeds of the near East. Genetics 175: 1371-1379.

Meadows JRS, Hiendleder S and Kijas JW, 2011. Haplogroup relationships between domestic and wild sheep
resolved using a mitogenome panel. Heredity 106(4): 700-6

Mohammadhashemi A, Tahmoorespour M, Pirany N, 2011. Phylogenetic analyses of HVR1 region of mtDNA
in Iranian Shall and Sangsari native sheep breeds. Proceeding of 7" National Biotechnology Congress. 12-
14 September, Tehran, Iran.

Nasiry MR, Tahmorespur M, Javadmanesh A, Soltani M, Foroutani Far S, 2006. Calpastatin polymorphism
and its association with daily gain in Kurdi sheep. Iranian Journal of Biotechnology 4(3): 188-192.

Nasiry MR, Shahroudi FE, Tahmorespur and Javadmanesh A, 2007. Genetic variability and population
structure in beta-lactoglobulin, calpastain and calpain loci in Iranian Kurdi sheep. Pakistan Journal of
Biological Sciences 10(7): 1062-1067.

Nasiry MR, Shahroudi FE, Tahmorespur and Javadmanesh A, 2008. The diversity of BoLA-DRB3 gene in
Iranian native cattle. Asian-Australian Journal of Animal Sciences 21(4): 465-470.

Nasiry MR, Valezade R, Tahmorespur M, Javadmanesh A, Foroutani S, 2010. Molecular study of calpastatin,
calpin and beta-lacto globulin loci in kordi sheep. Iranian Journal of Animal Science Research 2(2): 163-
170.

Pereira F, Davis SIM, Pereira L, McEvoy B, Bradley DG and Amorim A, 2006. Genetic signatures of a
Mediterranean influence in Iberian Peninsula sheep husbandry. Molecular Biology Evolution 23: 1420—
1426.

Ryder ML, 1984. Evolution of Domesticated Animals. Longman Group Limited: London and New York pp:
63-84.

Shafagh Motlagh A, 2007. Study the D-loop and HVR | regions of mtDNA in some wild and domestic breeds
of sheep and goat in Iran. Master of Science Thesis, Department of Animal Sciece, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran.

Sultana S and Mannen H, 2004. Polymorphism and evolutionary profile of mitochondrial DNA control region
inferred from the sequences of Pakistani goats. Animal Science Journal 75: 303-309

Tapio M, Marzanov N, Ozerov M, Inkulov M, Gonzarenko G, Kiselyova T, Murawski M, Viinalass H and
Kantanen J, 2006. Sheep mitochondrial DNA variation in European, Caucasian, and Central Asian areas.
Molecular Biology Evolution 23: 1776-1783.

Wood NJ and Phua SH, 1996. Variation in the control region sequence of the sheep mitochondrial genome.
Animal Genetics 27: 25-33.


http://en.journals.sid.ir/SearchPaper.aspx?writer=305511
http://en.journals.sid.ir/SearchPaper.aspx?writer=416406

WAF Lo /¥ oyleds YV s/ sold pole (cla jingly & uis w5 Gymad o yiaadles VY

Sequencing of HVR-I111 region of mtDNA in Iranian sheep breeds
A Javadmanesh?, M R Nassiri?and M Azghandi®

Received: July 02, 2016 Accepted: January 04, 2017

! Assistant Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of
Mashhad.

2 professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad.
¥ MSc Graduate, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of
Mashhad.

“Corresponding author: Email: javadmanesh@um.ac.ir

Introduction: Sheep are a highly adaptable domestic species, which has made them an important
resource for human around the world. Archaeozoological evidence indicates that sheep were first
domesticated in the Fertile Crescent (Meadows et al. 2007). Iran is located in the area of agriculture
initiation and animal domestication by early humans. As a result Iran has a unique gene pool and
genetic diversity in farm animals. There are more than 32 distinctive domestic sheep breeds in
addition to wild sheep populations in Iran. The complete mitochondrial DNA (mtDNA) molecule of
the domestic sheep, Ovis aries, was sequenced by Hiendleder et al (1998). Sequence variation within
the mitochondrial genome has proven highly informative for investigation of the origin of domestic
animal species due to the extremely low rate of recombination of mtDNA, its maternal lineage
heredity and its relatively faster substitution rate than nuclear DNA. Phylogenetic studies showed that
there are five clades in sheep populations around the world. Clade B is dominated by animals
localized to Europe, clade C by sheep from the Middle East and Asia, and clade A to be a mixture
from the Middle East, Asia, and Europe (Pereira et al. 2006). A comprehensive study on a large group
of Iranian sheep breeds to study the genetic relationship wthin these animals is yet missing. The
present study aimed to determine the sequence of the HVR-III region from mtDNA in Iranian
Moghani, Lori-Bakhtiari, Sangsari, Baluchi, Kermani, Shall, Karakul and Kordi sheep breeds and
determining phylogenetic relationships between these breeds and known five haplotypes that have
been identified in domestic sheep worldwide.

Material and methods: In total, blood samples from 80 sheep were collected. Genomic DNA was
extracted from whole blood using guanidium thiocyanate-silicagel method (Diatom DNA Prep. 100,
Isogene, Russia) following the manufacturer’s instruction. The integrity of the extracted DNA was
analyzed by electrophoresis on a 0.8% agarose gel and the purity of the obtained DNA was verified
by Nano Drop spectrophotometer (Thermo, USA). After DNA extraction, a 600bp from HVR-III
region of mMtDNA was amplified by a standard PCR reaction with specific primers. Sanger sequencing
was done after purification of PCR products. Sequencing data was assessed and analyzed by CLC
Main workbench 7.6.4 and BLAST applications. Bayesian method was employed to analyze the
phylogenetic tree. Mr.Bayse version 3.1 was used with General Time Reversible (GTR) model of
nucleotide substitution and Markov chain Monte Carlo (MCMC) strands, 1,000,000 generations, with
trees sampled every 100 generations.

Results and discussion: PCR products were assessed by electrophoresis on 1% agarose gel and
visualized under UV light after staining with GelRed™ and results showed that specific fragment of
mtDNA amplified successfully (Figure 2). A Bayesian method was used to generate a phylogenic
tree based on the HVRIII sequencing. This method has a stronger branch support in compare to other
methods such as maximum parsimony or minimum evolution methods, therefore the results of this
study on Iranian indigenous sheep breeds have higher reliability than older studies. The results
showed that all of studied breeds belonged to the clade A (Figure 4), despite of the notable phenotypic
variation between them. This resemblance might be due to geographical vicinity (Meadows et al.
2005) and the particular way of nomad life style that suggests today's Iranian sheep breeds may have
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been derived from a limited number of founder population. The results of this research was in
accordance with Mohammadhashemi et al (2011) and Shafagh Motlagh (2007) who used D-loop
region of MtDNA. Also Meadows et al (2005) sequenced a large fragment of mtDNA including cytb
and control region reported that clade A were found mostly in breeds from Asia (Such as India,
Indonesia, Mongolia, and Tibet), while type haplotype B individuals were observed at the highest
frequency in breeds originated from Europe (Such as Austria, Finland, Spain, and northwestern
Russia). In 1996, Wood and Phua identified two domestic ovine lineages in sheep from New Zealand,
and in 1998, Hiendleder et al. characterized these as of Asian (clade A) or European (clade B) origin
after comparing the distribution of haplotypes within multiple breeds sampled from Russia, Germany
and Kazakhstan. Meadows et al (2011) demonstrated that the control region of mtDNA had the
highest rate of mutation and it can be used as a better region to estimate diversity in populations.
Although conserved regions would be better choice to use in divergence time estimation between
different populations or species.

Conclusion: We concluded that clade A is the main haplotype in Iranian domestic sheep however,
this claim needs to be verified based on experiments with more animals in addition to whole
mitogenome sequencing.
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