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ABSTRACT
Native chickens of importance in the economy of rural households are also important as genetic

reserves that account for the reserving genetic diversity in native chicken breeds of Iran because
of the little population size is necessary for breeding goals and increasing their production. The
first step is determination of genetic diversity in existing populations. Among the genetic
markers, mtDNA sequencing is one of the most useful and common methods employed for
inferring phylogenetic relationship between close related species and population and
conservation of species. The object this study was carried out for determination of the
mitochondrial HVR-I sequence in west Azerbaijan native chicken in Iran. For this study blood
samples were taken randomly from 20 chickens. After extracting DNA, HVR-I region of
mtDNA was amplified with specific primers using PCR and after purification was sequenced.
According to the results, it can be concluded that west Azerbaijan native breed has some genetic
similarities with other chicken breeds.
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INTRODUCTION

Chickens are classified as order: Galliformes, production of the bird, but still there are some
family: Phasianidae and genus: Gallus (jungle  similarities between the ancestor and the
fowl). Domestication resulted in basic current chickens [1]. It is widely believed that
changes in the behaviour, physiology and all populations of domesticated chicken
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descend from a single ancestor, the red jungle
fowl (Gallus gallus gallus), which originated
in Southeast Asia [2-3].

breeds are

Native chicken
national  investment and
conservation of these populations is very
important from biodiversity aspects [4]. With
the burgeoning global population, techniques
for the identification of highly productive
food sources are needed. Many native
livestock breeds, which have less productivity
and are mostly found in developing countries,
have diminished in number or become extinct
[5]. In the past, attempts had been made to
characterize local chickens using
morphological traits (such as plumage colour,
feathering pattern, etc.) which have limited
utility in the study of genetic variation. The
use of DNA technology by PCR-RFLP
technique on D-loop mitochondrial part has
also been done on Kampung chicken from
some locations to base the selection program
[6]. Studying mitochondrial genome in one
breed and comparing it with other breeds can
give useful information about genetic
diversity in that population. 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 [4].
The mitochondrial

genome is maternally

inherited and the sequences of mitochondrial
DNA (mtDNA) have been extensively used in
biodiversity studies of vertebrates including
[7-12].
Nevertheless, the genetic potential in almost

chickens and domestic animals
all chicken breeds has not yet been much
revealed. Based on previous literatures, in this
study, molecular analysis of west Azerbaijan
native chicken population based on HVR-I
DNA  were

investigated to develop molecular markers for

region of mitochondrial
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 (forward: 5'-
TTGTTCTCAACTACGGGAACA-3';
reverse: 5'-
CAAAGTGCATCAGTGTCAAGAT-3)
using  Primer DNA

premier  software.
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amplification of each individual bird was

performed according to the following
conditions: the PCR was performed in a total
volume of 25 pL, containing 2 uL of genomic
DNA, 10 pmol
primer, 2 uL 25 mM MgCI2, 2 uL of 1 mM

deoxynucleotide triphosphate mixture, and 1

of each oligonucleotide

U of Tag 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 1l 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.
Clastalw software used to compare the
primers.

RESULTS AND DISCUSSION

The genomic DNA fragment using PCR-
RFLP method on 1% agarose gel is shown in
Figure 1. This figure implies the accuracy of
DNA fragment extraction west Azerbaijan

native chicken.

Proteins are the most abundant contaminators
in RNA and DNA samples which absorb 260
and 280 nm rays. Also, phenolic and alcoholic
remnants in biological samples of DNA and
RNA absorb 230 nm rays. Thus, by
calculating DNA sample in 230, 260 and 280
nm rays and their ration on 260/280 and
260/230 the purity of the nucleoid acid will
identify. Ideally, A260/A280 ratio in nucleoid
acids to proteins in sample should be 1.8 to 2.
In this study the quantity and quality of the
DNA
spectrophotometer (MD-1000). As seen in

investigated by Nano-drop
figure 2, our results indicated there is no
phenolic and alcoholic substance in samples.
The results of electrophoresis of PCR in 776
bp on 1.5% agarose gel is presented in Figure
3.

In this study the sequencing applied in all 20
samples. All sequences have done by 3
different types (abl, pdf, seq). The sequences
read by Chromas Lite software using abl
the Table 4, the

sequencing was done in proper places in the

format. As seen in
sample.

All samples align using ClustalW procedure
using BioEdit software. According to the
data, there was a 99 percent overlap between
the samples (Figure 5).

Efforts to understand genetic diversity in
chickens

commercial and non-commercial
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have also involved characterization of involves  adaptation of animals to
variation in the mitochondrial genome. environmental condition, therefore some

Though relatively few, the mitochondrial
DNA (mtDNA) based studies have also
provided insight into the maternal origins of
chickens [7, 13, 14]. As seen in Table 1, there
was a nucleotide differences on locus in
samples. There was 5 haplotype in 20 samples
which 4 of them was on SNPs locus. All 4
poly morph locus was because of intra
conformation purine and pyrimidine bases.
Three of the poly morph locus of this study
was similar to in
chickens [6] and pacific chickens [15]. This

result

Indonesian indigenous
indicates that there is a common
ancestor between the west Azerbaijan native
chicken and other birds.

This result indicates that there is a common
ancestor between the west Azerbaijan native
chicken and other birds. There is little doubt
that successive domestication of various wild
animals contributed greatly to the sustenance
and cultural development of mankind. It

changes in behaviour and physiology of the
animal would be expected [16]. As reported,
these  behavioral

physiological changes

associated with domestication is a must,
however, these changes vary according to
type of domestication whether it is toward
meat or egg production. Archaeological
discoveries in China indicate that chickens
had been domesticated by 5400 B.C. and
chickens from Harappan culture of the Indus
Valley (2500-2100 B.C) may have been the
main source for diffusion through the world
[17, 18]. Birds were first domesticated for
cultura and entertainment purposes, until
much later birds were utilized as a source for
human food [18]. 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: The Genomic DNA Fragment Amplified Using PCR-RFLP Method on 1% Agarose Gel in West
Azerbaijan Native Chicken
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Figure 2: The Nano-Drop Output of the Spectrophotometry for Samples in West Azerbaijan Native Chicken

Figure 3: The Electrophoresis of PCR in 850 bp on 1.5% Agarose Gel in West Azerbaijan Native Chicken
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Figure 5: The BioEdit software Output Using ClustalW Procedure in West Azerbaijan Native Chicken
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Table 1: Results of Samples Align in West Azerbaijan Native Chicken
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REFERENCES relationships  with  other breeds.
[1] Al-Nasser A, et al., Overview of Animal Science Researches (Faculty
chicken taxonomy and domestication, of  Agriculture,  University  of
World’s Poult Sci. J., 63, 2007, 285- Tabriz); 21 (2), 2011, 9-13.
400. [5] Hoque R, Lee SH, Jung KC, Kang
[2] Fumihito A, et al., One subspecies of BS, Park MN, Lim HK, Choi KD,
the red junggle fowl (Gallus gallus Lee JH, Discrimination of Korean
gallus) suffices as the matriarchic Native Chicken Populations Using
ancestor of all indigenous breeds. SNPs from mtDNA and MHC
Proc. Natl. Acad. Sci. USA, 91, 1994, Polymorphisms, Sian-Aust. J. Anim.
12505-12509. Sci., 24 (12), 2011, 1637-1643
[3] Fumihito, A, et al., Monophyletic [6] Sulandari S, Mochsyammsul AZ and
origin and unique dispersal patterns Sartika T, Molecular characterization
of indigenous fowls, Proc. Natl. of Indonesian indigenous chickens
Acad. Sci. USA, 93, 1996, 6792- based on mitochondrial DNA
6795. displacement (D)-loop sequences,
[4] Pirany MFN, Shojaa J and Hayati J. Biosci.,15, 2008, 145-154.
Mohammadhashemi A, [7] Komiyama T, Ikeo K and Gojobori T,

Determination the mtdna d-loop
sequence in marandi native chicken

population and its phylogenic

Where is the origin of the Japanese
gamecock? Gene, 317, 2003, 195-
202.

1JBPAS, June, 2014, 3(6)

869



llkhani M et al

Research Article

[8] Komiyama T, Ikeo K and Gojobori T,
The evolutionary origin of long-
crowing chicken: its evolutionary
relationship with fighting cocks
disclosed by the mtDNA sequence
analysis, Gene, 333, 2004, 91-99.

[9] Liu, YP, Wu GS, Yao YG Miao,
YW, Luikart G, Baig M, Pereira AB,
Ding ZL Palanichamy MG and
Zhang YP, Multiple maternal origins
of chickens: Out of the Asian jungles,
Mol. Phylogenet. Evol., 38, 2006, 12-
19.

[10] Odahara S, Chung HJ, Choi SH, Yu
SL, Sasazaki S, Mannan H, Park CS
and Lee JH Mitochondrial DNA
diversity of Korean native goats,
Asian-Aust. J. Anim. Sci., 19, 2006,
482-485.

[11] Sasazaki S, Odahara S, Hiura C,
Mukai F and Mannen H,
Mitochondrial DNA variation and
genetic relationships in Japanese and
Korean cattle, Asian-Aust. J. Anim.
Sci., 19, 2006, 1394-1398.

[12] Lei CZ, Zhang W, Chen H, Lu F, Ge
QL, Liu RY, Dang RH, Yao YY,
Yao, LB, Lu ZF and Zhao ZL, Two
maternal lineages revealed by
mitochondrial DNA dloop sequences

in Chinese native water buffaloes

(Bubalusbubalis), Asian-Aust. J.
Anim. Sci., 20, 2007, 471-476.

[13] Akishinonomiya F, Miyake T, Sumi
S, Takada M, Ohno S and Kondo N,
One subspecies of the red jungle fowl
(Gallus gallus gallus) suffices as the
matriarchic ancestor of all domestic
breeds, Proceedings of National
Academy of Sciences of the United
States of America, 91, 1994, 12505-
12509.

[14] Niu D, Fu Y, Luo J, Ruan H, Yu X,
Chen G and Zhang Y, The origin and
genetic  diversity of  Chinese
indigenous chicken breeds,
Biochemical Genetics, 40, 2002, 163-
174.

[15] Dancause KN, Vilar MG, Steffy R
and Lum JK, Characterizing genetic
diversity of contemporarypacific
chickens using mitochondrial DNA
analyses, PLos ONE published
online, 6, 2011, 1-8

[16] Siegel PB and Dunnington EA,
Behavioural genetics, In: Crawford
RD (ed), Poultry Breeding and
Genetics,
Science Publ. Comp., 1990, 877-896.

[17] Crawford RD, Poultry Biology:

Amsterdam: Elsevier

Origin and History of Poultry
Species, In: Crawford RD (ed).

1JBPAS, June, 2014, 3(6)

870



llkhani M et al Research Article

Poultry Breeding and Genetics,
Amsterdam: Elsevier Science
Publishing Company, 1990a, 1-42.
[18] Crawford RD, Poultry genetic
resources: evolution, diversity, and
conservation. In: Poultry Breeding
and Genetics, Crawford (RD),
Amsterdam: Elsevier Science
Publishing Company, 1990b, 43- 60.

871
1JBPAS, June, 2014, 3(6)



