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Abstract
Objective
The analysis of mitochondrial DNA has been a potent tool in our understanding of evolution,
owing to characteristics such as high copy number, apparent lack of recombination, high
substitution rate and maternal mode of inheritance. This study aims to carry outgenetic and
phylogenetic analysis on the D-Loop region of the mitochondrial genome in Najdi goats and
to evaluate the relations between Najdi goats and other goat breeds available in Iran and

around the world.

Materials and methods
12 blood samples from unrelated Najdi goats from various areas of Khuzestan Province were
collected. After extraction of DNA, a 968 nucleotide fragment of the D-loop region of the

mitochondrial genome was amplified and sequenced. Then, the fragments were compared to
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the other breeds submitted in NCBI database. Finally, a phylogenetic tree was constructed
using MEGAG software.

Results

The results showed that the Najdi goat breed classified into A Haplogroup and has the lowest
genetic distance with the breeds of Chinese and Pakistani goats. The results of genetic
variation led to the identification of 20 mutations with 5 Haplotypes in Najdi goat population.
Moreover, the haplotype, nucleotide diversities and the average number of pairwise
differences were estimated as 0.727, 0.009 and 0.540, respectively; which indicates a high
diversity in the Nadji goat. The results obtained from Tajima's D show that in the population
of the Najdi goat, a balanced natural selection is going on and the frequency of rare alleles in

this population is very low.

Conclusions

The genetic diversity of Najdi goats has increased over the years, while the number of
livestock in Khuzestan province has decreased. The increase in genetic diversity could be due
to crossbreed of this breed with Pakistani breeds and so on. The result of these crossbreeding
in the near future will be the extinction of Najdi goats, and this issue requires more attention
from the authorities.
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Tablel. Primer Specification for D-loop Duplication
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(3 iz Jgaze ojluil Skl Jg
Annealing ) ) Name
Product size Primer sequence
temperature
58 968 5-ACTCCACAAGCCTACAGA-3’ Hvrl-F
58 968 5-GGAAAGGTGGAGCGGATG-3’ Hvrl-R

Table 2. PCR Thermal program
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Figure 1. The results of D-loop Proliferation on the 1.5% Agarose gel. M: size marker
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iy 4 (TAJimas’D) laussilS g M| sluws . Ske 5 S j0 goisie olSsl> yizmen .(Nei and Kumar 2000) sl
Jb s Dole mubs OBl (a6 3 Camenr > a5 smd 0 L5 D lea b (adls aulxe el s 4 +/0F-00 4)Y
sl 08 Iaiman ol (19)0 oS sla ] Slgl3 5l plov
Consensus sequence
CCTAACCCAACTTAGATACCCACACAAACGCCAACACCACACAATATTACGTGTAT
GCAAGTACATTACACCGCTCGCCTACACACAAATACATTTACTAACATCCATATAA
CGCGGACATACAGCCTTCATATAGTTTACTGTATATCTACCCTACACATATGCAGTA
CTAATCCAGCATAAACGTAATGTATGTACATTACATTTTATGATCTACTTCATGTGC
ACGTACATAATATTAATGTAACAAGGACATAATATGTATATAGTACATTAAACGAT
TTTCCACATGCATATTAAGCACGTACATCAGTATTAATGTAATAAGGACATAGTAT
GTATATTGTACATTAAACGATCTTCCTCATGCATATAAGCATGTATAATGCTTCTAT
TGGCAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGAGTCAAATCC
ATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATGCCGC
GTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CGTGGGGGTAGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCA
TCTCACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATG
ACTAATCAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTTAAT
TTTCGGGGATGCTTGGACTCAGCTATGGCCGTCTGAGGCCCCGACCCGGAGCATAA

ATTGTAGCTGGACTTAACTGCATCTTGAGCATCCCCATAATGGTAGGCATGGGCATT
GCAGTTAATGGTCACAGGACATA
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Figure 2. Consensus sequence and nucleotide sequence of mitochondrial hyper variable

region 1 (HVR1) in one of the samples of Najdi goat.

o¢

Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



R,

v

pasuie ¥ S5 53 &8 pslailen adl oo o Jlg5 o ol 12 53 (459085 (sla i jole dlasd ¢ S5 alold lre

Cusl (Sijald Laly) orins (L (S35 cal g SSly bl 5 (6408 1 e (S5 Abol (e (33508 sl 0

Gorkhali et gladllas 5 .03l alie ) bl b o bl oo (55 obys 939 b g S yide Lie ,Sily wlg oo a5

3 plsl]) (e 5 Glwgiin luSl (Ug) dluan slaygiS 3 008 5135 JIsi b S8 slojy Jg5 awlie (2014) al.

il pla A 2lyiSsne 55 D- LOOP a5l g5y 52 JU (oos sloj (Se5) €95 (p psbatens adllae (] S

3 Ol 929 L 5 85 Sygo JU (e b il o AT (2b)aS g p3 D- LOOP asb g5y 2 JU (oon
s cillas gi b imggy ol 51 005 ol ol | oS sl dylnats (gloygulS e 03

$229 3 Scaigh b .Y Joss

Table 3. Najdi goat haplotypes
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(Polynorphism) ISs s 3blie )5 cpjSls laadgillss jl plate slasgome o witun Jgf S cilises (slasisS

Adani_(ran)
KR059627.1_(najrani)
KRO59616.1_(beshi)
KRO59768.1_(najdi)
AB162217.1(pakistan)
Najdi_(ran)
KP776461.1(pakistan)
KRO59776.1(Raini)
KR050828.1(taleshi)
KRO050718.1 (khalkhali)
GQ141240.1(china)
DQ121602.1(china)
KP164723.1(china)

KY747981.1(Afar_Ethiopian)

KY747738.1(Ethiopian)
KY747933 1 (Ethiopian)

.(Baca & Molak 2008) 15 Ll I ]

0.000 0.000 0.002 0.004 0.004 0.005 0.005 0.005 0.003 0.002 0.002 0.002 0.000 0.000 0.000 0.000
0.0000.002 0.004 0.004 0.005 0.005 0.005 0.003 0.002 0.002 0.002 0.000 0.000 0.000 0.000
0.002 0.004 0.004 0.005 0.005 0.005 0.003 0.002 0.002 0.002 0.000 0.000 0.000 0.000
0.005 0.003 0.005 0.005 0.004 0.003 0.003 0.000 0.000 0.002 0.002 0.002 0.002
0.006 0.007 0.006 0.006 0.006 0.005 0.005 0.005 0.004 0.004 0.004 0.004
0.006 0.006 0.005 0.004 0.004 0.003 0.003 0.004 0.004 0.004 0.004
0.007 0.007 0.005 0.005 0.005 0.005 0.003 0.005 0.005 0.005
0.0050.006 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.004 0.004 0.005 0.005 0.005 0.005
0.004 0.003 0.003 0.003 0.003 0.003 0.003
0.003 0.003 0.002 0.002 0.002 0.002
0.000 0.002 0.002 0.002 0.002
0.002 0.002 0.002 0.002
0.000 0.000 0.000
0.000 0.000
0.000

0.000
0.000 0.000
0.002 0.002 0.002
0.010 0.010 0.010 0.012
0.008 0.008 0.008 0.006 0.018
0.014 0.014 0.014 0.012 0.024 0.018
0.014 0.014 0.014 0.012 0.020 0.018 0.024
0.012 0.012 0.012 0.010 0.018 0.016 0.022 0.014
0.006 0.006 0.006 0.004 0.016 0.010 0.012 0.016 0.014
0.002 0.002 0.002 0.004 0.012 0.010 0.016 0.016 0.014 0.008
0.002 0.002 0.002 0.000 0.012 0.006 0.012 0.012 0.010 0.004 0.004
0.002 0.002 0.002 0.000 0.012 0.006 0.012 0.012 0.010 0.004 0.004 0.000
0.000 0.000 0.000 0.002 0.010 0.008 0.014 0.014 0.012 0.006 0.002 0.002 0.002
0.000 0.000 0.000 0.002 0.010 0.008 0.014 0.014 0.012 0.006 0.002 0.002 0.002 0.000
0.000 0.000 0.000 0.002 0.010 0.008 0.014 0.014 0.012 0.006 0.002 0.002 0.002 0.000 0.000

KY747796.1Keffa_Ethiopian 0.000 0.000 0.000 0.002 0.010 0.008 0.014 0.014 0.012 0.006 0.002 0.002 0.002 0.000 0.000 0.000
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Figure 3. Genetic distance between Najdi goat and other breeds. The genetic distance

values in the lower part of the table and the values of the standard error calculation are

reported in the upper part of the table
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Figure 4. Phylogenetic tree based on the sequence of HVR1 region of Najdi goat breed
using NJ method
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[(Fernandez et al. 2005)
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Figure 5. Determination of haplotype groups using the NJ method
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