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Objective: Identity the genetic aspects and major gene influence on energy balance, milk
production, fertility, food safety and consumer are the recent interests of genetic and
breeding researchers. Methods: Najdi Cattle is the most prominent breeds in Khuzestan
province. To do this plan in Shoushtar Najdi Cattle Station, blood samples were taken
from 15 Najdi Cattles. DNA was extracted from whole blood using the method of Boom et
al and polymerase chain reaction took for amplification of two fragments 544 bp and 566
bp. After ensuring the accuracy of the duplicated sequences on 1% agarose gel,
sequencing was performed and the Leptin gene promoter components pointed out in
Najdi Cattle. In this study, the six mutations identified in the first fragment 566 bp. In
these mutations, 2 types of them were point mutations including Transition and
Transversion, and 4 mutations were Frame shift which included Deletion (3kinds) and
Insertion (1kind). In the second fragment 544 bp, 2 point mutations (transition and
Transversion) and 1 Frame shift mutation (deletion) were appeared, in the Leptin gene
pro-motor region. Also, in this study, the sequences related to each sample was compared
in the two fragments in the aspect of similarity with other documented sequences, that
BLAST results showed that high percentage of similarity. Results: According to the
obtained results, it could be said that the sequence of leptin gene of Najdi cattle in
Khuzestan province is similar to other documented sequences and there are a high-
similarity percentage between current samples’ sequences and those documented in
global information bank.

INTRODUCTION

in a piece of DNA, probably (Terence Austen, 2011).

Biotechnology science with the remarkable progress had
in recent years caused agree art evolution in the life
sciences. By this technology we can no waccessto the
changed products which are the natural products in
originate. It is distinct of products synthesized chemically
(Galehdari et al., 2006). DNA sequencing is the most
important technology available in molecular biology, in
which the exact order of nucleotides could be determined

Leptin and its receptor can be used as a genetic marker
for enhancing the productivity in livestock and are also
potential candidates for marker assisted selection
(Agarwal et al, 2008). It is known that obesity is
determined by Leptin gene (Barb et al., 2001). Ob gene
was discovered in mutant mice in 1994 by Friedman et al
at Rockefeller University (Zhang et al, 1997). This
protein made of 167Amino Acids and released in to the
blood, after separating 21 amino acids. Bovine Leptin

*Corresponding Author: Fatemeh Amraei, Department of Animal Science, Faculty of Animal Science and Food Industries, Khuzestan
Ramin Agricultural and Natural Resources University, Ahwaz, Iran, E-mail: amraei.fa@gmail.com



2201 Amraei et al/ Int. J. Adv. Biol. Biom. Res, 2014; 2 (7), 2200-2207

gene includes three exons and two in trans located on
chromosome 4 in Cattle breeds (Cunningham et al,
1999). This hormone is created as a result of mutations
in the gene responsible for generated obesity (Zhou et al.,
2009). Leptin is in various tissues such as adipose tissue,
placenta, mammary glands, skeletal muscle, stomach,
brain and pituitary (Nobari at al, 2010). And it is
secreted mainly by white adipose tissue (lagonigro et al.,
2003). The protein leptin, a satiety hormone, regulates
appetite and energy balance of the body. These
hormones have important roles in energy homeostasis,
glucose and lipid metabolism, reproduction,
cardiovascular function, and immunity (Meier and
Gressner, 2004). Recently polymorphisms on gene are
associated with it are reported strongly suggest that
these gene are considered as candidates affecting
increased production of milk and its compounds
(Buchanan et al,, 2002; Liefers et al., 2002; Madeja et al,,
2004; Javanmard et al., 2010). Bovine Leptin pro-motor
genomic structures were studies in 2002 for the first
time. In this study, Leptin gene pro-motor transcription
site, the sequence elements, regulatory factors Sp1l and
CCAAT/enhancer (C/EBP) binding protein motifs
identified, in the sidelong site in 5 upstream. One motif
TATA was identified in the region -28 to -33 at
transcription pro-motor site. The region sidelong5’ is an
important region in Leptin pro-motor and identified
C/EBPa could be an activator for bovine Leptin gene pro-
motor, in this region, the obtained results showed
(Taniguchi et al., 2002). Najdi Cattle it at is in the South
and South-West of the country and is the most prominent
breeds Khuzestan province. This breed plays a role as a
good source to provide milk and meat and also in
economical aspect. The purpose of this study was
amplifying and determining the leptin gene sequences,
regulatory region, also the related variants to, leading to
the decrease and increase in gene expression.

2. MATERIALS AND METHODS
2.1. Sample collection

Blood sampling taken from 15 Najdi Cattles jugular vein,
using vacuum tubes containing EDTA anticoagulant, this
plan was performed in Najdi Cattle station located on the
road Shoushtar-Ahvaz. The samples were transported
with ice to the central laboratory of the Khouzestan
Ramin Agricultural and Natural Resources University,
and then stuck in fridge with -20 ° C till extracting DNA.

2.2. DNA extraction

By a DIA tom kit (Iso Gene Moscow) DNA extraction was
performed from whole blood using (Boom et al., 1990)
method. This method is based on the use of lubricating
agent guanidinethiocyanate and silica adsorbents. At the
first, 200 ml of blood picked, and then 400 ml of

digestion buffer M5 guanidiniumthiocyanate (20mM
EDTA, 10g/1 acidic Tris, 40g/l Triton and 10g/l Dai
Triton (DTT)) was added. The samples kept at 65 °C for 5
minute a water bath. The nucleolus absorber in the rate
of 20 micro liters added to samples and then vortexed
gradually for 10 min. In the next step, 400ul of buffered
saline was added to the homogeneous environment, and
finally DNA from other impurities isolated through the
Extra Gene.1% agarose gel used to determine the
quantity of extracted DNA.

2.3. Selecting primers

Primers used in this study designed by are search team
led by Doctor S.C. Lifers in Wageningen University of the
Netherlands and taken is and then taken from the article
published by, Lee et al. (2005) with documentation
numberl A]J571671 in NCBI database. Used primers’
sequences for the fragments 566 bp and 544 bp,
respectively:

Leptin-F 5’-GGG GGA GGC GGA GAG GAG
Leptin-R 5'-TAC ATG GCC ACT AAA AAG GTT G-3’
Leptin-F 5'-TAG TAC AAT ATCCTT CCT TTC TT -
3’

Leptin-R 5’-CCT GCC TTG ATG ATG GTG TGG- -3’

To survey the design accuracy, the primers compared
with reference sequence using Nti Vector and Oligo
Analyzer Soft-wares. After binding confident for 4
primers with model sequence, following primers were
used.

2.4. Polymerase chain reaction (PCR)

For the fragment 566 bp, the PCR reaction in the
volume25ul with temperature program 95°C for prior
DNA denaturation for 300s, the secondary denaturation
at 95° C for 60 s, at 59°C for primer binding for 60 s, at 72
°C for primerse longation for 60 s, and at 72° C for
ultimate elongation for 600 s conducted. For the
fragment 544 bp, a nealing temperature 61° C for 60 sis
the most ideal condition for amplifying the planned
primers.

2.5. Electrophoresis

1% agarose gel and a voltage of 80 V applied for 1 h, for
observing PCR products. Staining gel was done by DNA
Safe Stain. Amplified fragment under UV light was
observed and taken photograph was recorded by Gel
Doc. PCR-products for the fragments 566 bp and 544 bp
illustrated in figuresland2, respectively.
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3. Results and Discussion

Using Boom et al. method for extracting DNA showed the
good prepotency of quality, quantity and time
consuming. PCR products for sequencing conveyed to
Takapoozist Company and then transferred to South
Korea Bayounir Company, in order to determine the
fragments’ sequences. Sequence identifying of samples
was performed with ABI 3730 sequencer. The sequences
were submitted with Bio Edit and Chromas soft-wares
and then compared with the template sequence by
MEGAS and Clustalw?2 soft-wares. As any sequence is the
same with template sequence, means there is no
mutation. The sequence should be assessed in the aspect
of mutation and effects-on-transcription if there are
differences between planned- and template sequences.
The mutations, point- and replacement (transition type)
were appeared in the site 209 in the first fragment, and
the site 56 in the second fragment. A point mutation
(Transversion type) was observed in the site 363 in the
first fragment and the site 217 in the second fragment.
This type of mutation causes non-producing of
programmed protein or changes the protein turnover.
Also one Frame shift mutation type (deletion) was
observed in the sites 66, 346, and 347 in the first
fragment and the site 485 in the second fragment. The
sequence and the Leptin gene pro-motor components
were identified, by using Vector Nti Soft-ware. All of the
samples were homozygotes in both fragments and no
heterozygote state was appeared, these obtained results
were pointed in occurred mutations out. The occurred
mutations in mentioned sites, did not illustrate in any
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Figure 1:

PCR production 1% agarose gel, for a few samples of the fragment bp 566 (marker Size 100 bp)

Figure 2:

PCR products on 1% agarose gel, for a few samples of the fragment bp 566 (marker Size 100 bp)
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1 oG ARGATIIICLI ICARRATGIA ATIICATIGL AGACACIICTI TII CRETT CCASECCITA
CCOCCTICCGEC CICTOCCICCT TTCTARRRGA AGTITTACAT TAAAGTAACA TCTGTGAAGR AR SETCCSEAAT
101 SITTCAGCAG GCAGSATSIT TASTCECASC ATGAGARACTC TTAACTECAS CATSIGESAC CCAGTICAST TCOCCTSACCA GATATCSARC CISEEECOC0C
CAAAGTCSTC CSTOCTACAR ATCAGCCTOS TACTICTTGAS AATTGACSTC GSTACACCCTS GSSTCAACTCA AGGGACTISST CTATAGCITS GACCCOSSSS
201 TECA ARESCAGGCAST CITASCCACT GGACCACCAS GSGARGTCOCCC TSTASATSIT TTITATGAARR CCAGARRACCT ACARRGAAGA CGCTTARAGAT
ACETARR TOSTCOCCICA GAATCSGETEA CCDSSTSETC COCTTCAGGEE ACATCTACAR ARARTACITIT CSTCITITCS TSTITCITCT CEAATTICIA
301 TCCT ACICOCCAATE STSATAATET ATATTITIGST STEA STETATTSAT TETET GTSATCAGAR AACACATACT ATTITATAAT
SEACTASEE TGAGSSTTAT CACTATTACA TATRRARCCRE CA TR CRCATRRCTE A ACACR CACTAGTCTIT TTSTGTATGSE TARRARTATTA
401 COEETTCITT CCAGCTCACE RARRTARRGTT ATTITOCTAC ATCATTARAT ATTACTTTAC RACATARTTT TTARTSTSTE CATATTSCTS CTATGTEATT
SSCCARAGRAR GETCSAGTST TTTATITCAR TARRARGGATS TAGTAATTITA TAATGARATS TISTATTARR AATTACACAC CGTATAACGAC GATACACTAR
501 TTCAATARCT TACTAATTIC CTATGCTSAR CATTITASTTS TIGTCCARCC TITITAGIGE CCATGTAATT ATARATCATG GUCAATGCTA ACAATTTOLS
ey AAC CATACSACTT CTARATCAAC AARCAGCTTSE AARRRTCACC CGOTACATTAR TATTTACTAC CASTTACGAT TOTTARASAC
601 ACCTCACRAR CATATASTAC AATATCCTTC CITICCTICAR TAGATAATTA TTARRAGCAR ARCAACCA CAAR GCAATTATAR AATATCTTITA
TSEACTSITT GTATATCATC TTATAGGAAS GARAGAACTT ATCTATTAAT AATTITOSTT STTTGTTT CFTTAATATT TTATAGARAT
TO1 BRRR TSCAGA CLASCICATS ATSTTARAGA ATTACICITE T AGAGATAGAR ATSCITOCIT
BROETCT GATCOSAGTAC TACRATTTCT TAATSAGRAC EARCACTA TCTCTATCTT TACSARGERR
801 ATTTITCASE TRRRCACTTE AGTATTTRAS TESRRRCES COCTEATSTTT STAATTTSCT TTAGRRTATT TTAGSCCARRR GAR
TARARAGICT ATITGIGAAT TCATARATIC ACITIGOS GGACTACARA CATTAARACGA AATCITATAR AARTCGGEITITI CIT
201 CRARRRAGAGT ACGITARACC TARATIIGOS ATTITCATIT ARRARATATAT CITARARRATG ARAATCITCG TGCARCGCAC GEGGCIATCA ATGIGSGATA
SITTITCICA TECRATTTEE ATTTARRCSC TAARRGTAAR TTTTITATATA GAATTITTTAC TITTAGAAGC ACSTTSCSTE COCCSATAGT TACACCCOTIAT
1001 CAGATGTGAR CRRRACEGAC CCOCTSTGEESA CICSSCEGAG CACACAGATT TTGCSSGSAGC ACSTTICCOST TAGGRR
STICTACACIT GTITTTSCCIC GESACACCCT GAGCCOSCCIC SISTSTCTAR AACGCOCICS TSCAASSGCR A
1101 CCTTCAGEAC CIGTESAGSGSCT GACTTICCIT ACCCCTOCAC ACCATCATCA ASGCAGGETCT CATTTICCAC GCCAGSCCTA CSSCOSSTTT COCCSSSSEC
SEAAGTCCIE GACACIOCSA CLGAAAGGCAR TOGGGASGTE TEGTASTAST TOOSTOCACA CIARARGETC COSSTCCSSAT GOCSGECCARAR SEEECOCCOS
1201 CCAGAGCCST CSGETCITSC CSCCOCAGOSE ASCISECISC TOCOSEOCICA CIGTOSESEC SCCACCOSCCC CCAGCCSSCT CARAGAGGARCT CCICACOSCOD
SETCTCEECA GCOCCASAACE GOSGETCSCT TOSACCSACS AGGSCOCSGAST SACAGOOOCS CSSTSSCSEE GETCSSCOSAE GICIOCTTES GSGASTEECES
1301 ACOCTGTCTC AGGECSSCCST TOCOCSAGES COSAGESSTCA GATOCTSEES CCACCTOSAS GATTTCTCAC ACCTEOCCAG CCACDCCCRR CTITTTCASES
TSEGEACAGAG TCCSCOEGECA AGSGGCTCCE GECTCCCAGT CIASGACCOC GSSTSGAGCTC CTARAGAGTCS TESACSSSTC GETSGEEECTT GARRRGTODS
1401 SATACCGGAS GETSSSCSIE GEECTCCTSE CSCATCOCGSAG TOOCTOOCTE GAGCCCOCDGEA COBCEECOSC COCOSECODEAC =3
CTIATGGOCIC CCACCOSCAC CCOCCAGCACT GOSTAGSCTC ACGSAGGCGAC CICSSSSSCT SSCECCSSCS GGCCSSECIC
1501 SSCEECASCC GECSCISCOSE CTSCSCCCOS GOCAGCOEES GECATS GAGCCOOSSA
COSCOCTCSE CCOGCSACSTC CACSCSGEEC CSETOSSCOCT CRCSAR AT COCSEEETCT
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Figure 4:

Comparison of overlap range between the samples L21, the sequence related to the fragment 566 bp and
other recorded sequences in database NCBI
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Figure 5:

Comparison of similarity range between the sample L21, the sequence related to the fragment 566 bp with 10
recorded sequences in database NCBI.



