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 Mitochondrial sequencing of D-loop is considered as most functional approach to 

determine the phylogeny relation between close populations. The purpose of this project 

was to evaluation of the phylogeny and genetic nucleotide sequences of D-loop and 
tRNA regions in mitochondrial genome of khorasan’s native Chickens. Blood samples 

were collected from randomly 6 khorasan’s native chickens and after DNA extraction, 

the D-loop and tRNA regions with 818 bp lengths were amplified using specific 
primers. Sequencing was done according to Sanger method and based on automate 

system. Phylogenetic tree and Genetic distances matrix between khorasan’s native 

chickens and other breeds for D-loop and tRNA of mitochondrial genome were drawn 
using the same sequences of mitochondrial genome in other available breeds in NCBI 

database. Results showed no haplotype difference between the studied samples 

sequences. The results of phylogeny test revealed that lowest genetic distance was 
observed between khorasan’s native chicken with other Asian chickens such as Huang 

Lang, Lv’erwu, White Leghorn and White Plymouth rock for the D-loop and tRNA 

genes. So we could conclude that there is close relationship between khorasan’s native 
chickens and other Asian chickens. 
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INTRODUCTION 

 

 According to the study done by FAO up to 30% of Global mammalian and avian Livestock breeds are faced 

currently at risk of being lost and could not be replaced [12]. Conservation genetics or the application of 

genetics to the preservation of species has received increasing attention in recent years [1]. In conservation 

genetics, knowledge of the relatedness between individuals is particularly important in captive breeding 

programs that seek to reduce incestuous mating in order to minimize inbreeding and the loss of genetic variation 

[2]. It is well known that a decline in genetic variation reduces the ability of a population to adapt to 

environmental changes and therefore decreases its long term survival. The loss of genetic diversity also results 

in lower individual fitness and poor adaptability [7]. In order to perform breeding programs and improve 

production of the native chickens the preserving genetic diversity in different areas of Iran is important because 

of their few population. Several advantages could be mentioned for mitochondrial DNA (mtDNA) such as more 

than 1000 copies (transcripts) for each cell, small size comparing with genome DNA, maternal heritability, 

haploidity, no recombination in them, and the ability to amplify using distinctive triggers, and finally protected 

and non protected regions (D-Loop) sequencing for dependent species developmental studying [3]. 

Mitochondrion is a cytoplasm organ existing in most body cells. This organ who is able to produce energy for 

the cells having a distinctive DNA that is independent nuclear DNA, encoding 37 genes in animal species 

including 13 genes encoding respiratory chain,22 genes encoding tRNA and 2 genes encoding rRNA. 

Expressing this gene seems to be necessary in vertebrate because their roles in energy producing, metabolism, 

homeostasis and cell death [5]. In most species, the mitochondrial DNA control region (D-loop region) is the 

most variable part of the mitochondrial DNA (mtDNA) molecule, presumably because of the lack of coding 

constraints and often used for phylogenetic analysis within species [4]. [8] Sequenced a total of 31 Korean Ogol 

chicken for evaluating genetic structure and phylogenic analysis and grouped into four haplotypes and the large 

haplotype was represented in 12 individuals. The purpose of this project was phylogeny analyzing of D-loop and 
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tRNA regions of mitochondrial DNA of khorasan’s native chickens in order to obtain valuable information 

about these regions of mitochondrial, also comparing these sequences with other breeds. 

 

 
Fig. 1: Schematic diagram of avian mitochondrial DNA. 

 

MATERIALS AND METHODS 

 

 Six blood samples from unrelated chickens of khorasan’s native chickens for ensuring of any relationship 

were collected and were stored until extraction in tubes containing EDTA in -20 C 0. DNA was extracted using 

commercial kit. Quantity of the extracted DNA was measured according to spectrometry method using nano 

drop –nd 2000 spectrophotometer of USA Thermo Company and the quality was calculated on Agarose gele 

1%. Specific primers for amplifying D-loop and tRNA fragments designed by using Primer premier 5 Software 

as mentioned in below:  

Forward (D-loop and tRNA)-5´- TACACCTGCGTTGCGTCCTATC -3` 

Reverse (D-loop and tRNA)-5`- CTGGCACAAGATTTACCAACCCT-3` 

 Polymerase chain reaction for amplifying 818 bp of D-loop and tRNA fragments were carried out using T-

personal model Biometra thermo cycler according to standard method. The component of polymerase chain 

reaction in the final volume were included 25-μl PCR mixture containing 100 ng DNA, 0.2 unit taq polymerase 

enzyme, 2 µl dNTP (10 mM), 1.5 µl MgCl2,1pmol gene specific  of the primers (50 mM. Also, in order to 

confirm the amplification, samples were electrophoresis on 1% agarose gel. Also PCR program for D-loop and 

tRNA genes was included 94 C 0 for 30 s , annealing  in 54 C 0 for 35 s, proliferation in 72 C 0 for 30 s, a 

primary step in 94 C 0 for 10 min and a final amplifying stage in 72 C 0 for 10 min on 35 cycle. The PCR 

Products were electrophoresis on 1% agarose gel and coloration of gel was performed using etidium bromide. 

100 ml of  PCR products was purified and sent with 50 ml of each used primers forward and reverse (10 pmol) 

to MacroGen company(south Korea)for sequencing. These sample are sequenced using the ABI3130 machine 

according to Sanger automate approach. The obtained sequences homology level was measured using accurate 

BLAST tool and blastn method in NCBI database.  In order to study the phylogenetic relation between target 

breeds, we draw the phylogeny tree using the alignment sequences UPGMA approach by MEGA 5 software. 

 

RESULTS AND DISCUSSION 

 

 The gel electrophoresis suggests that the methodology used to isolate DNA from various samples was 

reliable and that the specific 818 bp D-loop and tRNA mitochondrial DNA genes fragment can be amplified 

using the specific DNA primers (figure 2). 

 Mitochondrial genomic regions of D-loop and tRNA were sequenced for 6 samples. But one of the samples 

was excluded due to poor quality and was not used further. After sequencing the samples, comparison between 

the five sequences using Glusta Multiple alignment and Bio Edit software was conducted [6]. After controlling 

the quality of sequencing nucleotides, those sequences with poor quality were removed from both ends and 

common areas between the five sequences were isolated and this result leads to produce five pieces with 804 

nucleotides length which contain D-loop and tRNA genes in all samples. Comparison between sequences 
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showed that there was no differences between studied sequences (P=0) and this reason may be due to small 

sample size and population homogeneity because of consecutive selection for commercial goals. (Figure 3) 

 

 
 

Fig. 2: Electrophoresis of 818 bp PCR Products on 1 % Agarose gel 

 

 
 

Fig. 3: Comparison between some Parts of D-loop and tRNA regions in Khorasan’s native chicken with  

Lv’erwu,  Huang Lang, White Leghorn,White piymouth Rock, Nixi, Tibetan, Sonneratii,  Lafayetti,  

Bambusicola thoracica. 

 

 There was not any SNP diversity caused by mutation. Phylogenetic tree analysis showed that mitochondrial 

genomic regions of D-loop and tRNA sequences of khorasan’s native chickens were closely related with the 

Huang Lang (Asian) and had farthest distance with Bambusicola thorcica (Asian) breed. (Figure 4). 

 

 
 

Fig. 4: Phylogenetic tree for mitochondrial genomic regions of D-loop and tRNA sequences of khorasan’s 

native chickens and other breeds which are taken from GenBank. 

 

 Genetic distances Matrix is obtained by pair wise comparison of each sequences between species using 

Maximum Composite Likelihood model [14]. Results represented the nucleotide substitution rates between 

studied sequences; therefore genetic distance between two populations is the same as phylogenetic relationship 

between them. So this index can be used to determine Genetic distances between breeds. By investigation of 

genetic distances matrix for mitochondrial genomic regions of D-loop and tRNA among khorasan’s native 

chickens and others, we found that the lowest genetic distance existed between khorasan’s native breeds with 

Huang Lang and Lv'erwu breeds from China and White Leghorn and White Plymouth rock with a 99.75 % 

overlap and two nucleotide replacement and genetic distance between khorasan’s native breeds with 

Bambusicola thorcica has 91.73 % overlap. These results confirm the accuracy of the phylogenetic tree 

(Table1). 
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Table 1: Similarity Matrix for nucleotide D-loop and tRNA genes in Khorasan’s native and other breeds. 

 
 

 According to phylogenetic tree and genetic distances matrix survey results for the two genes in our study, it 

can be founded that using these two markers for representing genetic relationships among Khorasan’s native 

chickens and other breeds is very important and Mitochondrial genomic sequences has been used successfully to 

determine genetic diversity in Asian chicken breeds [13]. In a study to determine the sequence of HVS-І region 

in chicken’s mitochondrial D-Loop of  Marandi’s breed, phylogeny analysis revealed that Marandi’s breed 

which are one of the Iranian native breeds, are more closely related with Azerbaijan native breeds, Plymouth 

Rock and White Leghorn breeds [9]. 

 The results showed moderate to low genetic diversity in population. Low genetic diversity in these birds 

requires special attention to protect genetic resources [7]. Similarities in Number of polymorphic loci, indicating 

closely genetic relationship between these breeds and other South East Asia's poultry breeds therefore, it is 

confirmed that Asian countries including Southeast Asia was the origin of domesticated chickens [10, 11].  

 Importing improved poultry breeds from foreign countries has led to neglect the capacity of our native 

poultries. Genetic resources conservation is an expensive activity therefore according to indigenous chicken 

breeds which are adapted to their endemic environment and their relative resistance to diseases in that region; it 

is possible to increase their production capacity with breeding strategies. Using mitochondrial genomic regions 

sequencing for D-loop and tRNA and due to less complicated and time effectiveness of this technique for data 

analyzing and in comparison with some highly productive commercial breeds, we realize that these breeds have 

some similarities with highly productive breeds which represents the productive ability of  these breeds.  

 

REFERENCES 

 

[1] Allendorf, F.W. and G. Luikart, 2007. Conservation and the genetics of populations. Blackwell Publishing, 

Malden, Massachusetts. 

[2] Arif, I.A. and H.A. Khan, 2009. Molecular markers for biodiversity analysis of wildlife animals: a brief 

review. Animal Biodiversity and Conservation, 32: 9-17. 

[3] Bellagamba, F., V.M., Moretti, S. Comincini, F. Valfare, 2001. Identification of species in animal 

Feedstuffs by polymerase chain reaction restriction fragment length polymorphism analysis of 

Mitochondrial DNA. Journal of Agricultural and Food Chemistry, 49: 3775-3781. 

[4] Crochet, P.A. and E. Desmarais, 2000. Slow Rate of Evolution in the Mitochondrial Control Region of 

Gulls (Aves: Laridae). Mol. Biol. Evol., 17(12): 1797-1806. 

[5] Dimauro, S., 2004. Mitochondrial diseases. Biochim Biophysics Acta, 1658: 80-88. 

[6] Hall, T.A., 1999. BioEdit: a user- friendly biological sequence alignment editor and analysis program for 

windows 95/98/NT. Nucleic Acids Symposium Series, 4: 95-98. 

[7] Lande, R., 1988. Genetics and demography in biological conservation. Science, 241: 1455-1460. 

[8] Lee, Y.J., M.S.A. Bhuiyan, H.J. Chung, W.Y. Jung, K.D. Choi, B.G. Jang, W.K. Paek., J.T. Jeon, C.S. 

Park, J.H. Lee, 2007. Mitochondrial DNA Diversity of Korean Ogol Chicken. Asian-Aust. J. Anim. Sci., 

20(4): 477-481. 

[9] Mohammadipestebik, F., N. Pirany, J. Shodja, A. Mohammadhashemi, 2011. Determination the mtDNA 

D-loop Sequence in Marandi Native Chicken Population andIts Phylogenic Relationships with Other 

Breeds. Animal Sceince Researches Journal 21. 

[10] Oka, T., Y. Ino, K. Nomura, S. Kawashima, T. Kuwayama, H. Hanada, T. Amano, M. Takada, N. 

Takahata, Y. Hayashi, F. Akishinonomiya, 2007. Analysis of mtDNA sequences shows Japanese native 

chickens have multiple origins. Animal Genetics, 38: 287-293. 

[11] Oluwabukola, A., 2005. Genetic characterization of northwest Nigerian indigenous chickens using 

mitochondrial DNA (D-loop region). Bachelor of Agriculture, Abeokuta, Ogun, State. 



1000                                                               Seyyed Azim Mousavizadeh et al, 2014 

Advances in Environmental Biology, 8(12) July 2014, Pages: 996-1000 

[12] Soysal, M.I., E.K. Ozkan, E.K. Gurcan, 2003. The status of native farm animal genetic diversity in Turkey 

and the world. Trakia Journal Science, 1: 1-12. 

[13] Sulandari, S., S. Moch, S. Tike, 2008. Molecular Characterization of Indonesian Indigenous Chickens 

based on Mitochondrial DNA Displacement (D)-loop Sequences. HAYATI Journal of Biosciences, 145-

154. 

[14] Tamura, K., D. Peterson, N. Peterson, G. Stecher, M. Nei, S. Kumar, 2011. MEGA5: Molecular 

Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum 

Parsimony Methods. Molecular Biology and Evolution, 28: 2731-2739. 


