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ABSTRACT: Present study was undertaken with the objective to identify the genetic variation in
exon 2 and exon 3 of leptin gene and to determine the association of variants with milk production
and fat% in Murrah buffaloes. Genomic DNA was isolated from 150 lactating Murrah buffaloes.
The targeted segment was amplified by PCR using oligonucleotide primers and respective amplicons
of 289 bp and 405 bp size comprising of exon 2 and exon 3 were obtained. PCR-RFLP was carried
out using a battery of restriction endonucleasegiz. Alul, Acil, Mspl, Pvull, Hindlll, Hinfl, Eco32I,
Ecol47land Kpn2l to explore genetic variation. Data were recorded pertaining to parity-wise milk
production and fat%. Results indicated monomorphic patterns of both the exons of leptin gene in
Murrah buffalo. Data on milk yield and fat percentage were recorded. However, association study
was not possible due to monomorphic exhibition of the gene in all the animals included in the study.
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INTRODUCTION as a marker for identifying high performing

Leptin, the name derived from the Greek individuals leading to better adaptability and
word leptos, meaning 'thin' is a 16 kD 167- productivity. Leptin is also responsible for the
amino acid protein which is synthesized by regulation of body weight and energy
adipose tissue. This is involved in regulation homeostasis (Friedman and Hallas 1998). The
of feed intake, energy balance, fertility and Leptin gene spans about 18.9 kb consisting of
immune functions (Fruhbeait al. 1998). It  three exons and two introns of which the first
is one of the most useful biomolecule to act exon is not transcribed into protein. Leptin gene
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has been mapped to chromosome 7 in human Sample and Data Recording
(Greenet al. 1995) and Chromosome 4 in  Blood samples were collected in vacutainers
bovine (Stoneet al. 1996). In buffaloes, the (Bacton-Dickinson vacutainer system)
Leptin gene is located on chromosome &ontaining sodium EDTA as an anticoagulant
(Vallinato et al, 2004). Leptin is one of the from 150 lactating Murrah buffaloes
important candidate genes in dairy animalsnaintained at National Dairy Research
associated with traits related to milk productioninstitute, Karnal. Data on milk yield and fat
and milk composition. Exon 2 region of leptin percentage fors] 2", 39and 4" lactation were
gene has been reported to be highlyollected from the records maintained at cattle
polymorphic in cattle (Wilkins and Davey yard of the institute.
1997, Yooret al.2005). Genetic polymorphism
with significant association to milk yield, live ~ DNA Extraction
weight, energy balance, feed intake and fertility Genomic DNA was isolated from blood
were first reported in cattle (Liefeesal.2002, samples following phenol-chloroform
Buchanaret al. 2002). extraction method described by Sambrook and
Buffaloes contribute about 54 per cent of theRussel, (2001) with slight modifications. DNA
total milk produced in India. Although the was dissolved in TE buffer at 60°C in water
economic importance of buffaloes has alway$ath for 2 hrs to dissolve pellet properly in buffer
been known, yet very little research work hasand was kept in refrigerator for further use.
been carried out to exploit the genetic potentiaQuality of DNA was checked through
of this important dairy animal. Though studiesspectrophotometry. DNA samples with O.D.
have been carried out on association studig@tio between 1.7 and 1.9 were considered as
between leptin gene polymorphisms but a littlegood and used for further study. The samples
amount of information about polymorphism beyond this range were re-extracted by Phenol-
and association studies of leptin gene witlthloroform extraction method. DNA quality
phenotypic traits like milk production, fat was also checked by running the sample in 0.8
percentage, protein yield etc. has been reportgegercent agarose gel electrophoresis. The DNA
in buffaloes. Hence the present study wasamples devoid of smear were used for further
undertaken with the objective to identify study. The quality of DNAwas checked on 0.8%
polymorphisms within exons 2 and 3 of leptinagarose and quantity by UV spectrophotometer

gene and its association with milk and fat yieldat A,f/A,,, M. The samples having OD ratio
in Murrah buffalo. between 1.7-1.9 were considered good and used

for polymerase chain.
MATERIALS AND METHODS
DNA Amplification

Animals The PCR amplification using primers

The present study was conducted with 12Qagikari 2006) for exon 2 and 3 of leptin gene
lactating Murrah buffaloes maintained at cattlg, 55 carried out in a programmable thermal

yard of National inry Research Institute,CyC|er (MJ Research) using the following
Karnal, Haryana, India. program: For the amplification of"&exon,
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Table 1: Description of primers used and the amplified product of different loci
studied.

Prime Primer sequence 5°-3’ T Amplified product

r length

I F-5-GGT GGTAACGGATCACATGG- 59°C 289bp fragment
3z contaning exon II
R-5-CCA CGGTTCTAC CTC GTC TC -
3

O F5-GCATAGCAGTCCGTCTCCTC- | 56°C 405bp fragment
3 containing exon III
R-5-TTC CCT GGA CTT TGG GAA G-3

25 ul of PCR reaction mix contained 3.000  Fragment Length Polymorphism (PCR-RFLP)
genomic DNA (50 ng/ul), 0.60d primers each technique was applied to explore the
(100 pMful), 12.5ul Fermentas Master Mi¥  polymorphism in leptin gene. The restriction
(2X) and 8.3ul double distilled HO. , Initial digestion of the PCR products were carried out
denaturation at 93°C for 1 min, denaturatiorwith  a battery of restriction enzymes
at 93°C for 1 min, annealing at 59°C for 30(Fermentasyiz. Ald, Acil, restriction enzymes
sec, extension at 72°C for 1.3 min were carried0.07ul of 10 U/pl) andMspl, Pvull, HindlIl,
out for 36 cycles. Hinfl, Eco32l, Eco147I and KpnZ0.14pul of

For the amplification of '3 exon, 25ul of 5 U/ pl) were applied on both the contigs (20
PCR reaction mix contained 3.0Q0genomic Kl of PCR product each time). The reaction
DNA (50 ngful), 0.600pl primers each (100 mixture for restriction digestion was kept for
pM/ul), 12.5ul Fermentas Master MixTM (2X) incubation at 3%C temperature for 4 hours. The
and 8.3ul double distilled HO. , Initial reaction was stopped by adding 0.5 M EDTA.
denaturation at 93°C for 1 min, denaturationRestriction fragments were resolved on 2-3%
at 93°C for 1 min, annealing at 56°C for 30agarose gel electrophoresis and were visualized
sec, extension at 72°C for 1.3 min were carrie®y ethidium bromide staining. The ethidium
out for 36 cycles. The PCR products werdromide was added to the agarose gel @ 1
loaded on 1.5% agarose to confirm thelOO ml of gel. The agarose gel electrophoresis
amplification of target region using 100 bpwas performed in 1X buffer at 100 volts for
ladder as a marker. The primers designed30, 60, and 90 minutes till complete separation
regions amplified, annealing temperatures an@f all fragments of restriction digested gene
product sizes are given in Table 1. fragments and DNA marker. The restriction

digested gene fragments were visualized on UV
RFLP and Agarose Gel Electrophoresis  transilluminator and photographed with gel
Polymerase Chain Reaction-Restrictiondocumentation system.
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RESULTS AND DISCUSSION PCR-RFLP of Leptin gene
: Size of various electrophoretic bands
DNA Extraction

The overall yield of DNA in Murrah buffalo observed by PCR-RFLP analysis of leptin gene

ranged from 350-510 pg with a mean OfW|th various re_strlc'_uon enzymes in Murrah
buffaloes are given in table 1.

414.64+ 4.87pg/ml and the overall purity of ) .

DNA (OD,, ) ranged from 1.70-1.90 witha " th‘TI p;eselm study, PCR Rd%P a”a'ys'sl

mean of 1 8040.01 using all the eleven enzymes did not revea
T polymorphism in both the exons of leptin gene

Identification of Genotypes in Murrah buffaloes.

.. Alul digestion of amplified product of'®
The PCR amplification generated a 289 bp
for exon Il (Fig.1) and 405 bp for exon Il exon revealed two products of 189 & 100 bp

. ) (Fig. 3).Acil digestion of amplified product of
segment (Fig. 2) for leptin gene of bUﬁalo'Z“d exon revealed two products of 89 & 200 bp
?Fig. 4).Mspl digestion of amplified product
of 24 exon revealed two products of 79 & 210
bp (Fig. 5).

Alul digestion of amplified product of3

leptin gene of similar length (&t al. 1998),
thus it indicates conservation of DNA
sequences in both species.

Table 1: PCR-RFLP analysis of Leptin

B i Contig 1 (289 bp) Contig 2 (405 bp)
used Restriction Pattean Restriction Pattern
Fragments Fragments
Akl 189 and 100 bp Monomorphic 55 and 350 bp Mon omorphic
Acil 89 and 200 bp Monomorphic 135and 270 bp Mon omorphic
Mpl 79 and 210 bp Monomorphic 255 and 150 bp Mon omorphic
Hindill 289bp - 405bp -
Hinfl 289bp - 405bp -
Fea321 289bp - 405bp -
Beo 1471 289 bp - 405bp -
Kpn2i 289bp - 405bp -
Pl 289bp - 405bp -
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exon revealed two products of 55 & 350 bpamplified promoter and exon 1 with primers
(Fig. 6).Acil digestion of amplified product of designed from the bovine leptin gene. Three
3rd exon revealed two products of 135 & 270SNPs and one microsatellite were identified.
bp (Fig. 7) Mspldigestion of amplified product No polymorphisms were detected in exon 2.
of 3¢ exon revealed two products of 255 & Choudhary et al. (2005) reported
150 bp (Fig. 8). polymorphism in crossbred cattle usidggAl

Leptin gene in Murrah buffaloes included inand Kpn2l-RFLP. Kulig et al. (2009)
present study is monomorphic as revealed bjnvestigated how leptin gene polymorphisms
PCR-RFLP analysis usinglul, Acil, Mspl, affect milk production traits such as milk yield,
restriction enzymesHindlll, Hinfl, Eco32l, fatand protein yield, and fat and protein content
Eco147l1, Kpn2iand Pvull restriction enzymes in Jersey cows. Two single-nucleotide
did not reveal any cutting site in both the contigspolymorphisms (SNPs) were genotyped, using
However, reports were available regarding thesagua\| RE. RFLP polymorphisms within the
cutting site of above enzymes in leptin gene of)gyine leptin gene were detected by usiin|
cattle and other species. Adikari (2006) has alsgestriction enzyme and it was found that A allele
reported monomorphism in coding region ofpositively affected milk production traits in
leptin gene using PCR-SSCP technique. Friesian cattle and they indicate significant

It might be because of the fact that thegyperiority of allele A over allele B for milk
animals were in closed herd. Similargng milk protein yields and body conformation
monomorphism of this gene in cattle was alsqyajts (Khaleekt al. 2009).Whereas, Vohret
observed by others in bubaline leptin 9€N€4. (2011) reported that Karan Fries cattle with
Kumaret al. (2003) reported the absence ofrT genotype showed significantly higher 305
polymorphism within 522 bp PCR product of qays milk yield as compared to cattle with CC
leptin gene in buffalo digested witHinfl genotype

restriction enzyme. However, Javanmeradl. Pannietet al.(2009) reported four SNP loci
(2005) ha\_/e reported_three genotypes AA, AByhich were found to be in linkage
and BB with genotypic frequencies as 0.100gjsequilibrium and thus, the frequencies of each

0.100 and 0.800 respectively in Iranian buffalo ot the 16 possible haplotypes were inferred by
All buffalo animals investigated in the presenty, aximum likelihood. No significant

study are genotyped as AAwhere all the testedsgoiation between any individual SNP and
buffalo DNA amplified fragments were papiotype was found with intramuscular fat
digested wittSau\l endonuclease and gave y5)es irBos taurusForteset al.(2009) have
one undigested fragment at 400 bp. Thus, thgynorted three genotypes Bos taurus< Bos

A gene and AA genotypic frequencies Wer€ngicys crossbred cattle with 7.7 % higher
found to be 1.00 respectively. Therefore, thigrequency of T allele.

monomorphism of the buffalo may be a species gy chananet al. (2003) genotyped 416
specific characteristic of buffalo. Holstein cows by using restriction enzyme

However in cattle Bos tauru$, kppp1 and compared lactation performance
polymorphism was detected for leptin gene by 414 using a mixed model. Animals

a number of researchers. Vallinetal. (2004) homozygous for the T allele produced more

11
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Fig.1: Resolution of PCR amplified product of Exon Il on 1.5% agarose gel

Lane 1-9 and 10-19 : PCR product (289 bp)
Lane M : 100bp Molecular Marker

Fig. 2: Resolution of PCR amplified product of Exon Ill on 1.5% agarose gel
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A
Lane 1-8 and 9-19 : PCR product (405 bp)
Lane M : 100bp Molecular Marker

Fig. 3: PCR-RFLP of primer 2 of Leptin gene on 2.5% agarose gel using Alul RE in
Murrah buffaloes
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Lane 1-10 and 11-18 : 2 Bands (100 bp and 189 bp)
Lane 19 : PCR Product (289 bp)
Lane M : 100 bp Molecular Marker
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Fig. 4: PCR-RFLP of primer 2 of Leptin gene on 2.5% agarose gel using Acil RE in Murrah
buffaloes

Lane 2-9 and 10-19 : 2 Bands (200 bp and 89 bp)
Lane 1 : PCR Product (289 bp)
Lane M : 100 bp Molecular Marker

Fig. 5: PCR-RFLP of primer 2 of Leptin gene on 2.5% agarose gel using Mspl RE in Murrah
buffaloes

Lane 1-6 and 8-13 : 2Bands (210 bp
and 79 bp)
Lane 19 : PCR Product (289 bp)
Lane M : 100 bp Molecular Marker
Fig. 6: PCR-RFLP of primer 3 of Leptin gene on 2.5% agarose gel using Alul RE in Murrah

buffaloes
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Lane 1-9 and 10-19 : 2 Bands (55 bp and 350 bp)
Lane M : 100 bp Molecular Marker
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Fig. 7: PCR-RFLP of primer 3 of Leptin gene on 2.5% agarose gel using Acil RE in Murrah
buffaloes
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Lane 2-9 and 10-19 : 2 Bands (135 bp and 270 bp)
Lane 1 : PCR Product (405 bp)
Lane M : 100 bp Molecular Marker

Fig. 8: PCR-RFLP of primer 3 of Leptin gene on 2.5% agarose gel using Mspl RE in Murrah
buffaloes
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Lane 1-10 and 11-18 : 2 Bands (150 bp and 255 bp)
Lane 19 : PCR Product (405 bp)
Lane M : 100 bp Molecular Marker
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CONCLUSION

Bovine leptin gene specific primers
amplified the buffalo leptin gene and PCR
amplification yielded amplicon of exon 2 and

milk and had higher somatic cell count linear

scores, without significantly affecting milk fat

or protein percent over the entire lactation.
Dandapat et al. (2010) observed

Table: 2. Lactation wise maximum and minimum milk production and fat % in Murrah
buffaloes included in present study.

Lactation MAlk production Fat %
Minmum | Maximum | Average | Minimum | Maximum | Average
Ke) Ke) Keg)
First 19%4 3339 208993 6.00 10.00 7.31
Second 19225 3620 228460 5.9 10.2 7.45
Third 1915 34145 210765 5 82 7.48
Fourth 1713 3748 203300 6 85 779

polymorphism usingiphl -PCR-RFLP irBos exon 3 of bubaline leptin gene. All Murrah
taurusx Bos indicusrossbred cattle exhibited : :
buffaloes included in present study are

AA, AV and VV genotypes with their respective monomorphic as revealed by PCR-RFLP

frequency of 0.57, 0.36 and 0.07 and 98N B nalysis usingAlul, Acil, Mspl, restriction

frequency as 0.75 and 0.25 for Aand V alleles :
. nzymes. Thus the monomorphic pattern of
respectively. However, they have reporte

monomorphic pattern in Sahiwal cattle. Sinceelom.].gene N bgffgloes may be a species
. . . pecific characteristic of buffalo.

no mutation was found in Sahiwal cattle and®

only A allele was present throughout the

population studied, the frequency of A allele REFERENCES

wasl. Adikari AMJB.(2006). Molecular
Association with milk production and fat % characterization of leptin gene in Murrah
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