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ABSTRACT 

Reserving genetic diversity in native chicken breeds of Iran because of little population size 

is necessary for breeding goals and increasing their production. The first step is determination 

of genetic diversity in existing populations. Studying mitochondrial HVR-I can give useful 

information about genetic diversity in those populations. This study was carried out for 

determination of the mitochondrial HVR-I sequence in west Azerbaijan native chicken in 

Iran. Blood samples were taken randomly from 20 birds. After extracting DNA, HVR-I 

region of mtDNA was amplified with specific primers using PCR and after purification was 

sequenced. Phylogenic tree, Composition index analysis of variance in haplotypes, 

Consensus sequence, and nucleotide composition percentage of Consensus determined using 

MEGA5 software. This is possible because of the very close genetic affinities with Asians is 

west Azerbaijan native chicken. 
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INTRODUCTION 

Diversity among farm animals within and 

among countries is of major interest to the 

scientific community as it is a significant 

resource for livestock development and for 

responding to changing needs and 

production requirements. With increasing 

world population, there is concern that the 

growing demands for animal products are 

eroding these genetic resources especially in 

developing countries, where most of the 
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diversity is found. In recognition of this 

concern, many efforts have begun to 

characterize animals in developing countries 

to provide a foundation for developing 

sustainable genetic improvement 

approaches [1]. The control region 

(displacement loop: D-loop) is the most 

variable and non-coding portion of the 

mammalian mitochondrial genome [2, 3]. 

This region controls the mitochondrial DNA 

(mtDNA) replication by regulating the 

activities of various enzymes and proteins 

that are coded by the nuclear genes [4, 5]. In 

the last few years, there has been an 

accelerated accumulation of sequence data 

on animal mitochondrial genomes. Most of 

the complete mitochondrial DNA (mtDNA) 

sequences that have been published concern 

deuterostomes vertebrates and echinoderms: 

human [6], mouse [7], rat, cow [8]. The 

mtDNA gene content of coelomate 

metazoans is constant: it consists of 13 

protein genes, two genes for the small and 

large ribosomal RNA subunits, and 22 

tRNA genes, some of which are transcribed 

from one and some from the other mtDNA 

strand. Besides coding regions, there are 

also noncoding sequences in animal mtDNA 

and, more specifically, a major noncoding 

segmentw, hich in deuterostomes (Dloop) 

contains a combination of sequence 

elements that are related with control of 

both replication and transcription. More 

recently studies on DNA divergence are 

becoming more attractive in population 

genetic analysis. Mitochondrial DNA 

(mtDNA) is an available molecular tool for 

investigating evolutionary relationships and 

genetic variations within and between 

species because of its maternal inheritance 

and more rapid variability than nuclear 

DNA [9-12]. However, sequencing a 

specific fragment of mt DNA gives more 

accurate information on evolution and 

genetic diversity [13, 14]. Based on 

previous literatures, in this study, molecular 

analysis of west Azerbaijan native chicken 

population based on HVR-I region of 

mitochondrial DNA were investigated to 

develop molecular markers for breed 

identification. 

MATERIAL AND METHODS 

Animal and Blood Samples 

West Azerbaijan native poultry lines which 

their reproductive characteristics studied for 

12 generation were used in this study (Tala 

Tabeh, west Azerbaijan provnce, Iran). 

Blood samples (2ml in EDTA containing 

tubes) randomly collected from 20 birds via 

wing vain using disposable syringes in all 

birds and stored at -20 C° until used at 

hematology laboratory. 

Establishment of a PCR-RFLP Assay 

The PCR primers for the chicken were used 

in the forward between 16756-16776 bases 

and reverse between 845-865 bases 
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(forward: 5'- 

TTGTTCTCAACTACGGGAACA-3'; 

reverse: 5'- 

CAAAGTGCATCAGTGTCAAGAT-3') 

using Primer premier software. DNA 

amplification of each individual bird was 

performed according to the following 

conditions: the PCR was performed in a 

total volume of 25 μL, containing 2 μL of 

genomic DNA, 10 pmol of each 

oligonucleotide primer, 2 μL 25 mM 

MgCl2, 2 μL of 1 mM deoxynucleotide 

triphosphate mixture, and 1 U of Taq DNA 

polymerase; cycle parameters were 94 °C 

for 8 min then 35 cycles of 95 °C for 30 sec, 

64 °C for 30 sec, and 72 °C for 5 min, with 

a final extension step for 2.07 min at 72 °C; 

the PCR products with length 776 bp were 

digested at 37 °C overnight with 10 U of 

Hinf I. Then the DNA primers 

electrophoresis on 1% agarose gel and 

NucleoSpin Extract II kit (Macherey-Nagel 

MN, Germany) used to purification DNA 

from agarose gel TAE/TBE. 

Analysis of Primers 

Obtained sequences analyzed using 

Chromas Lite 2.01 software. To investigate 

highest homology of west Azerbaijan native 

poultry lines, Blast procedure from NCBI 

was used. Consensus sequence of west 

Azerbaijan native poultry have done by 

SEQMAN software and recorded in NCBI 

using Sequin software. Phylogenic tree by 

Neighbor-joining procedure, Composition 

index analysis of variance in haplotypes by 

Disparity Index Analysis procedure, 

Consensus sequence, nucleotide 

composition percentage of Consensus, were 

done using MEGA5 software. 

RESULTS AND DISCUSSION 

In this study for investigate of haplotypes, 

figure of the sequences performed using 

MEGA5 software using Neighbor- Joining 

procedure. As seen in Figure 1, 5 haplotype 

obtained which each of the samples of 16 in 

(B), 17 in (C), 2 and 9 in (D), 8, 15, 20 and 

23 in (E) and the samples 1, 3, 4, 5, 7, 9, 10, 

11, 12, 13, 14 and 22 was located in (A) 

haplotype, respectively. 

In this study to investigate index analysis of 

variance in haplotypes, Disparity Index 

Analysis procedure was used by MEGA5 

software. In this manner, variance in 

calculated using nucleotide differences in 

haplotypes. If the distance for 2 samples 

was 0, they were dependent to the same 

haplotypes. As seen in the Figure 2, 

samples 1, 3, 4, 5, 7, 9, 10, 11, 12, 13, 14, 

and 22 in haplotype (A), 16 (B), 17 (C), 2 

and 19 in (D) and 8, 15, 20 and 23 in (E) 

groups, respectively. This result guarantees 

the Neighbor-Joining tree results for 

samples and haplotypes. 

According to the data in Figure 3, to 

assume sequence index in west Azerbaijan 

native chicken, we used Consensus 
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sequence using BioEdit software in ~ 775 

pair bases. 

As presented in Figure 4, the Composition 

procedure of BioEdit software implied that 

175 nucleotids was in grpoup (A), 230 

nucleotids in group (C), 140 nucleotids in 

group (G) and 240 nucleotids in group (T), 

respectevily. Additionally, the G+C ratio 

was 46.45 and A+T was 53.55 percent. 

Furthermore, the molecular weight of this 

sequance was 236573 daltons and the the 

molecular weight of pairs was 470691 

daltons.  

This result indicates that there is a common 

ancestor between the west Azerbaijan native 

chicken and other birds. It has been 

demonstrated that the mt DNARFLPs 

(restriction fragment length polymorphism) 

of jungle fowl have more extensive 

polymorphism than those of domestic fowl, 

which suggests the domestic fowl has a 

single and recent ancestor [15- 17]. 

However, sequencing a specific fragment of 

mtDNA gives more accurate information on 

evolution and genetic diversity [13, 14]. The 

D-loop region does not encode protein and 

evolves much faster than other regions of 

the mtDNA genome, so it is the most 

valuable and sensitive region in population 

genetic analysis, especially suited for 

genetic variation studies within species. 

Akishinonomiya et al. [13, 14], in their 

study on the domestic fowl from the 

Indonesian islands have large genetic 

differences compared with G. g. bankiva 

from the same place; in sharp contrast, all 

Thailand jungle fowls are very close to 

these Indonesian domestic fowls, which 

clearly excludes the involvement of G. g. 

bankiva in the domestication event, further 

indicating that the red junglefowl of 

Thailand may suffice as the matriarchic 

ancestor of all domestic fowl. 

Chicken is the most widely distributed of all 

livestock and poultry species in African 

countries. It plays a very significant role as 

a source of income and high quality protein 

to the rural households. Previously, 

Bjørnstad et al., [18] reported the sequences 

of the first 39 nucleotides were used for the 

analysis. Seventeen haplotypes were 

identified in the samples, 15 for Nigerian 

indigenous chicken population, 1 for 

Giriraja and 1 for Anak titan from 23 

polymorphic sites. Phylogenetic analysis 

shows that Nigerian indigenous and Anak 

titan chicken were all grouped under clade 

IV, while the Indian Giriraja was under 

clade IIIc. Clade IV had 16 haplotypes, 

while clade IIIc had one haplotype. 

AMOVA analysis indicates that 97.32% of 

the total sequence variation between 

haplotypes was present within population 

and 2.68% between populations. Our results 

suggest single multiple maternal origins for 

the South Western Nigerian domestic 
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chicken. This study has proved that mtDNA 

and more specifically D-loop HV1 segment 

is a powerful molecular tool in resolving 

phylogenetic relationships within a species 

and also understanding the genetic diversity. 

 

 

 

Figure 1: Phylogenic Tree was Done Using Neighbor-Joining and the Haplotypes in West Azerbaijan 

Native Chicken 

 

 
Figure 2: Composition Index Analysis of Variance in Haplotypes in West Azerbaijan Native Chicken 

 
Figure 3: Consensus Sequence in West Azerbaijan Native Chicken 
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Figure 4: Nucleotide Composition Percentage of Consensus Sequence in West Azerbaijan Native Chicken 
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