
Citation: Beigmohammadi S, Afshari KP and Seyedabadi HR. Mitochondrial Diversity and Phylogenetic Structure 
of Mahabadi Goat Population. Austin J Vet Sci & Anim Husb. 2018; 5(1): 1037.

Austin J Vet Sci & Anim Husb - Volume 5 Issue 1 - 2018
ISSN: 2472-3371 | www.austinpublishinggroup.com 
Beigmohammadi et al. © All rights are reserved

Austin Journal of Veterinary Science & 
Animal Husbandry

Open Access

Marghoz and Raeni produces attractive and expensive Mo-hair and 
Kashmir fiber. These small breeds of goat are distributed over the 
western and north-west of Iran near to the Turkey and Iraqi borders. 
Marghaz goats are fertile animals with twin kidding over 30% [18]. It 
is believed the Angora goats are originated from this breed [18].

Angora goats appear in one color which is white to silver, but 
Mahabadi goats produce mohair in different natural colors which are 
a unique character of this breed. Keeping above in view in present 
study, the current phylogenetic status and genetic diversities of 
Mahabadi goat has been investigated in order to understand the 
genetic basis of this breed.

Phylogenetic reconstruction
The sequences obtained were compared by alignment to the 

international Gene Bank data-base in 1 Chinese (KM 360063), 1 
Switzerland (KR059147), 1 Italy (KR059205), 1 Jordan (KR059160), 1 
Iran (KR059191), 1 Spain (KR059156), 1 Austria (KR059180), 1 Egypt 
(KR059159), 1 Turkey (KR059200), 1 Cyprus (KR059163), 1 Saudi 
Arabia (KR059154), 1 Romania (K059198), 1 Albania (KR059146), 
1 Kyrgyzstan (059122) and 1 Malaysia (KR059220) using the BioEdit 
software program version 7.2 [19]. To investigate genetic relationship 
between mitochondrial sequences, an unrooted neighbor-joining 
phylogeny [20] was constructed using the Tamura–Nei distance 
method [21]. The distance computation and phylogenetic tree 
construction are incorporated in the MEGA package version 5.1 
[22]. Haplotype diversity (h), nucleotide diversity (p) and d average 
number of nucleotide were calculated using DnaSP software version 
4.2 [23].

Results and Discussion
mtDNA variation in marghoz goat

In the present study, we analyzed the mtDNA control region 
sequences of 30 Mahabadi goats to further elucidate its diversity. 
There were no insertions/deletions in 30 sequences of HVRI of the 

Introduction
The mitochondrial DNA (mtDNA) polymorphism, especially 

the displacement loop (D-loop) region, has been largely applied to 
understand phylogenetical relationships in many animal species, 
including cattle [1], pig [2], sheep [3], chicken [4], horse [5] and goat 
[6-8]. Previous studies on domestic goats identified at least four major 
mtDNA lineages [9-11]. Lineage A is the most diverse and widely 
distributed across all continents. Lineage B is confined to eastern 
and southern Asia, including Mongolia, Laos, Malaysia, Pakistan 
and India. Lineage C is present in low frequencies in Mongolia, 
Switzerland, Slovenia, Pakistan, India and Iran.

Finally, lineage D is rare and only observed in Pakistani and 
Indian local goats [12]. The time since divergence among these 
four lineages (more than 200000 years ago) far pre-dated the time 
of domestication around 10000 years ago [9-11]. The control 
region (D-loop) is the most variable and non-coding portion of the 
mitochondrial genome [13]. This region controls the mitochondrial 
DNA (mtDNA) replication by regulating the activities of various 
enzymes and proteins that are coded by the nuclear genes [14]. The 
sequences of the control region vary greatly in different mammalian 
species, however, preservation of several conserved regions indicate 
fundamental harmony in its function [15]. It contains the origin 
of heavy strand and the promoters for the light and heavy strand 
replication [16]. Because of their rapid evolution [17], the control 
region sequences are valuable for investigating the genetic diversity 
and evolutionary relationships among species [13]. The extent and 
pattern of genetic variability in livestock species will contribute to 
the conservation of livestock genetic resources. On the basis of the 
previously mentioned archaeological studies and bio-geography, it is 
likely that the molecular studies of diversity in Iranian goats will yield 
new understanding of the origin and process of goat domestication, 
and will contribute to the resolution of goat phylogeny. More than 20 
breed of goats have been recognized in Iran but only breeds namely 
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Abstract

The genetic diversity and phylogenetic structure was analyzed in Mahabadi 
goat population by mitochondrial DNA sequences. Phylogenetic analysis was 
carried out using hyper variable region 1 (896bp) obtained form 30 animals. 
Mahabadi goat proved to be extremely diverse (average haplotype diversity of 
0.999) and the nucleotide diversity values 0.022. A total of 30 Mahabadi goats 
were grouped into six haplotypes and the large majority of haplotypes were 
present in 15 animals. All Mahabadi haplotypes were classified into a haplogroup 
and revealed remarkably high genetic distances within the population when 
compared with other Asian goat populations, indicating high genetic variation 
in the Mahabadi goat. These results indicate high- divergence status of the 
Mahabadi goat and will influence breeding and conservation strategies adopted 
for this breed.
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control regions. The HVRI sequences were highly polymorphic. 
Our 30 sequences gave 7 different haplotypes with 44 variable sites 
defined. The two largest haplotype groups consisted of 6 individuals, 
two haplotype groups included 3 individuals, and three haplotypes 
included 4 individuals (Table 1).

The average base composition of the control region sequences 
was as follows; A: 30.38%, C: 23.77%, G: 15.70% and T: 30.16% and 
the molecular weight of single this sequence was 271807.00 Daltons 
and the molecular weight of pairs was 540684.00 Daltons (Figure 1). 
This indicates that the caprine mtDNA control region has high A/T 
contents as well as in all artiodactyls (cattle, sheep, goat and pig) and 
other mammalian species such as mouse [24], donkey [25] and whale 
[26]. However, in the case of primates [27], seal [28] and rabbit [29], 
the control region is rich in A/C contents. This is attributed to the 
species-specific variations that exist in the control regions among 
different mammalian species.

Naderi et al. [12] investigated 2430 goats from different countries 
and shows six very different groups according to mitochondrial 
haplogroup are referred to as A, B, C, D, F and G. The results of the 

research show that the haplogroup A is at most at 53%. A haplogroup 
spread almost all over the world and is the first haplogroup. 
Haplogroup B is found throughout most of Asia and a small portion 
coming from Sub-Saharan Africa and goat Europe from Greece. 
Goats of haplogroup C are present in central Asian, Middle East, Iran 
and haplogroup D is present throughout Asia and northern Europe. 
Group F goat came from Sicily and the group G is present in the 
Middle East and North Africa. The results were in general agreement 
with the pattern described in previous study [12]. However more 
detailed molecular studies are required in near future. It is urgent 
to take measures that promote a sustainable management of these 
genetic resources [30]. We also estimated haplotype diversity for the 
six haplogroups .In a study carried out on samples obtained from 
different countries. We found that A, B, C have identified. We found 
that A had the highest distribution in the samples. We found that A 
had the highest distribution in the samples.

We found that in countries like China and Pakistan, Laos, India 
and Malaysia were observed only in the countries of Switzerland and 
Slovenia. We found that C is also observed in small populations.

We found that A belongs to group analysis every 5 samples. Goat 
Farm has six haplotype groups A, B, C, D, F, G, has been detected 

Table 1: Haplotype diversity phylogeny tree bead on HVR1 sequence within 
Mahabadi goat population.

Figure 1: Average base composition of the HVR1 region sequences in Mahabadi goat.

Table 2: The frequency of haplotype groups goat species around the world.



Austin J Vet Sci & Anim Husb 5(1): id1037 (2018)  - Page - 03

Beigmohammadi S Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

[12] haplotypes between haplotype other Group A is most frequent 
(Table 2).

By comparing the sequence obtained from district HVR1-of-
breed goats Mahabad sequences of these six groups of haplotypes 
as a sequence of reference in the study by Nader et al in 2009 took 
the form of a table in the study that Mahabadi goats belonging to 
haplotype group A is based on the analysis (Table 3).

Mahabadi goat the haplotype diversity was 0.8759. This haplotype 
diversity is in accordance with the previously described values in 
Albanian and Turkish goat breeds [6,8]. The level of haplotype 
diversity of 18 goat breeds (0.7121- 0.9804) by Chen et al. [31] is 
closed to Mahabadi goat (0.8759) in our study. Haplotype diversity of 

Table 3: Haplotype phylogeny tree of the six group based on compare HVR1 
of Mahabadi goat by other.

Table 4: Phylogenetic relationship among 12 GenBank accession number of 
HVR1 region from goat breeds.

mtDNA is important indices for assessing population polymorphism 
and genetic differentiation. High values of haplotype indicate high 
polymorphism of the population [32]. Mahabadi goats are compared 
of 21 species goats from different countries by drawing phylogenetic 
that is showed in below (Table 4).

Distribution of the samples between the groups was made 
in accordance with the cluster obtained. Apparently, the longest 
distance separated the KR059220 (Malaysia) from the others and 
Mahabadi goat has shortest genetic distance with Angora Turkey goat 
(KR059200), and also has longest genetic distances with Malaysia 
(KR059220), Kyrgyzstan (kr059122). This is possible because of 
geographical distance and distributed.
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