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Abstract 
Buffaloes constitute 35% percent of the total bovine population in India and contribute in the 53 % of 

total milk production. Current technologies enable scientists to improve the accuracy and efficacy of 

traditional selection by applying the genetic markers. Leptin gene is one of the markers which have been 

established for milk traits in cattle. But our recent research in buffalo shows that there may be other 

markers or the sites which may define the milk traits in animals.  

This study was aimed to reveal PCR-RFLP pattern of the leptin (exon 2) locus in the Pandharpuri breed 

of buffaloes. Fragments of leptin 331 bp and OLR1-288bp were amplified by PCR, and subsequently 

RFLP study was carried out to identify genotypes of the animals with HphI restriction enzyme and HaeIII 

restriction enzyme to know the relationship of polymorphism in Exon 2 of leptin gene with milk traits but 

no such relationship has been found. The monomorphic pattern of leptin gene was observed in the 

present study for exon 2 in Pandharpuri Buffaloes.   
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Introduction 

Buffaloes constitute 35% percent of the total bovine population in India, but they contribute 

more than 53 % to the total milk production. That’s why Indian buffaloes have a major 

contribution to make India one of the higher milk producing countries in the world. The 

Pandharpuri is one of the best milch breeds of buffalo in India and is found in the Western 

Maharashtra. Current technologies enable scientists to improve the accuracy and efficiency of 

traditional selection by applying genetic markers. This can be done through analysis of 

candidate genes. The candidate gene approach consists of the study of different genes 

potentially involved in a physiological process (e.g., milk protein synthesis, milk fat synthesis) 

and identification of the allele responsible for a desired phenotype. The leptin gene is 

considered as a potential QTL, influencing milk performance and reproduction traits in cattle 

(Buchanan et al., 2002) [1]. Leptin is a hormone which is mainly produced in adipose tissue 

and secreted into the blood stream as a 16 kDa protein. It plays a key role in the regulation of 

food intake, energy expenditure, fertility and immune functions (Fruhbeck and Gomez, 2001) 
[4]. Leptin binds to a receptor mainly localized on neuropeptide Y- neurons, which results in 

reduction of feed intake and increase of energy expenditure. This study was aimed to reveal 

PCR-RFLP pattern of the leptin (exon 2) locus in the Pandharpuri breed of buffaloes. 

Fragments of leptin 331 bp and OLR1-288 bp were amplified by PCR, and subsequently RFLP 

study was carried out to identify genotypes of the animals with HphI restriction enzyme and 

Hae III restriction enzyme to know its relationship with Fat, SNF, Protein in the milk. 

 

2. Materials and Methods  

2.1 Buffalo population, sampling and DNA extraction  

To analyze the status of leptin polymorphism, blood samples were collected randomly from 20 

unrelated buffaloes of the Pandharpuri breed which were under the lactating phase. DNA was 

extracted using standard protocol by the salting out method extraction procedure (Sambrook et 

al., 1989) [9].  
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2.2 Molecular genotyping 

The primer pair reported by Hageman et al., (2000) [5] (F: 

5’GGGAAGGGCAGAAAGATAG3’ R: 

5’TGGCAGACTGTTGAGGATC3’) was used to amplify the 

region corresponding to leptin exons 2 and the RFLP site the 

HphI site was targeted. PCR was carried out in a final reaction 

volume of 25 μl. Amplification cycling conditions for leptin 

involved initial denaturation 94 °C for 10 minutes, followed 

by 35 cycles at 94 °C for 1 minute, 53 °C for 45 seconds and 

72 °C for 1 minute with a final extension at 72 °C for 10 

minutes. For the PCR-RFLP analysis, 20 μl of each PCR 

amplified product was digested with 10 units of the Hph1 

(Method is as per Deshpande et al. 2014) [7] and Hae 

III(GGTGA(N)8 t) in a 50 μl total reaction and incubated in a 

water bath at 37 °C for 4 h. The digestion products were 

separated by electrophoresis on a 2% agarose gel in 0.5% 

TBE buffer.  

 

2.3 Analysis of Milk components 

Milk components like fat, protein, SNF from buffalo milk was 

analyzed using the milk auto analyzer.  

 

3. Results and Discussion 

Fat, protein, SNF and lactose has been collected and analyzed 

from 20 lactating Pandharpuri buffaloes as depicted in table 1. 

Fig 2 shows HPHI digestion of leptin gene. It has been 

observed that Exon 2 of leptin gene which is typically 

undergoes restriction digestion using the HpHI in cross breed 

cattle did not show us the same result in Pandharpuri 

buffaloes. Deshpande et al.,20143 reported that HphI is 5’-G 

G T G A(N)8 ^-3’ site was found to be mutated to 5’-G T T G 

A (N)8 -3’ in the Mehsana buffalo. Our results are in 

accordance with Deshpande et al., (2014) [3]. The results 

obtained for Pandharpuri buffaloes suggest species difference 

with respect to HphI polymorphism in the leptin gene (Fig 1.). 

Further with Hae III restriction enzyme we got two bands 275 

bp and 56 bp (Fig 2). This genotype was referred as AA type. 

No different band pattern was observed than that of AA 

genotype. Hence, the frequency of AA genotype was found to 

be 1.00 in this study. Thus, the presently observed frequency 

of ‘A’ allele is predominant in Pandharpuri buffaloes. The 

monomorphic pattern of leptin gene was observed in the 

present study for exon 2. As the results reveal monomorphic 

pattern of leptin gene at leptin locus, it concludes that 

monomorphism at this locus is a specific characteristic feature 

of Pandharpuri buffalo. 

The results of the present study are not in accordance with 

previous reports in cattle (Dandapat et al., 2010 and Schmutz, 

2001) [2, 10]. Buchanan et al., (2003) reported C to T transition 

in exon 2 of leptin gene that encodes an Arg25Cys 

substitution (position four of the secreted peptide) associated 

with body fat deposition in beef cattle.It has been reported 

that this same genetic variant was also present in six dairy 

breeds, viz. Holstein, Ayrshire, Brown Swiss, Canadiene, 

Guernsey and Jersey, and compared lactation performance 

data using a mixed model (Singh et al., 2014) [12]. Animals 

homozygous for the T allele produced more milk (1.5 kg/d vs. 

CC animals) and had higher somatic cell count linear scores, 

without significantly affecting milk fat or protein percent over 

the entire lactation [13]. Several single nucleotide 

polymorphisms (SNPs) in the LEP gene have been identified 

by previous authors (Dandapat et al., 2010, Oztabak et al., 

2010 and references therein) [2, 8]. A SNP resulting from a 

C>T substitution, causes amino acid change from alanine to 

valine (A59V) has been observed in LEP exon 3 in various 

cattle breeds (Silva et al., 2014) [11].  

As we could not find any polymorphism in exon 2 in leptin 

gene, association analysis of polymorphism with milk and 

milk associated traits is null. The results obtained for 

buffaloes suggest a species difference with respect to HpHI 

polymorphism in leptin gene in exon 2 (Fig 1) (Deshpande et 

al., 2014) [3] but there may not be any breed difference. 

 

4. Conclusion 

In conclusion allele A seems to be frequent in the 

Shirwal/Satara region in Pandharpuri buffalo in exon 2. Exon 

2 did not show any relationship with production traits being 

monomorphic. Therefore, exon 2 could not be useful in 

marker assisted selection to improve the reproduction and 

milk production performance in Pandharpuri buffaloes like in 

dairy cattle. Targeting other locus for learning the relation 

between production traits and polymorphism in buffaloes will 

shed light while selecting the animal for milk trait.  

The result obtained from this study may be due to 

evolutionary changes in the region of exon 2 even though the 

cattle and buffaloes are from same family Bovidae (Moaeen-

ud-Din and Bilal, 2015) [6]. 
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Fig 1: Leptin gene (Exon-2) RE Digest by HpH1 enzyme. Control –

Non Lactating buffalo. Obtained the single band suggest the site of 

HpH1 enzyme may be muted in buffaloes 

 
Re Digestion of Leptin (Exon 2 with Hae III Enzyme) 

 
 

Fig 2: Leptin gene (Exon- 2) Re digest by HaeIII enzyme. Control-

Non Lactaing Buffalo Obtained The two bands suggest the only AA 

genotype is present in the samples Collcted so far 
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Table 1: Analysis of milk traits from Pandharpuri buffalo 
 

Buffalo (No) in Lactation Fat % SNF % Density Protein % Lactose (mg/dl) 

1 10.7 8.2 26.2 3.85 3.6 

2 5.0 8.9 34.0 4.09 3.7 

3 7.2 8.8 31.7 4.08 4.8 

4 6.2 9.0 33.3 4.16 3.4 

5 6.0 9.0 33.5 4.16 2.4 

6 6.7 8.9 35.5 4.06 4.7 

7 7.2 8.4 30.1 3.88 4.0 

8 7.5 8.3 32.1 4.30 2.4 

9 6.2 8.1 31.1 4.1 3.2 

10 6.1 8.2 34.2 3.4 3.5 

11 6.8 8.1 33.9 3.5 4.2 

12 6.3 8.2 34.3 3.7 4.0 

13 6.8 8.1 35.1 3.9 4.1 

14 7.1 8.3 33.1 3.8 4.5 

15 6.1 8.3 33.2 4.12 3.1 

16 6.1 8.9 32.4 4.12 2.3 

17 6.5 8.7 32.1 4.12 4.4 

18 6.4 9.0 33.5 4.16 4.2 

19 7.5 8.4 30.1 3.88 4.0 

20 6.2 8.8 33.3 4.02 3.7 
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