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A8.  Approved Objectives of Project 
 

• Genetic characterization of Leptin gene of Mithun.  

• Identification of SNPs in Leptin genes in Mithun  

• Association of Leptin polymorphism/SNPs with growth traits of Mithun.  

• Isolation and characterization of leptin protein in Mithun. 
 

A9.  Specific Recommendations made by the Task Forc e (if any) -  

The following Recommendations  were made by Task Force held on 12 April 2013: 

 
• Progress report: Satisfactory  
• For association of Leptin SNPs with growth traits & weight of Mithun - 

 
o Animals subject to ideal Management practice to be taken up for study. 
o Mithun population from various environments to be studied. Within each 

 group look for contrasting wt. animals viz. heavy and light and study 
their  SNP profile. 

o Confirm SNPs by sequencing at least 5 times or Real time PCR. 
 

•  For serological characterization of leptin - 
 

o Check Mithun-leptin for cross reactivity with Anti cattle-leptin antibody. 
 

•  Contractual of skilled labour approved for 3rd year. 
•  Rs. 40,000 allowed for refrigerator purchase, howe ver, not sanctioned ! 

 

• Further, another recommendations were received on 0 1 October 2013 as 
below - 

• With reference to the proposal entitled “Identification of SNPs in leptin gene for  
 selection of Mithun (Bos frontalis) for higher growth traits and characterization of  
 leptin protein” for additional grant for sequencing work. 

• In this regard we would like to inform you that the Expert Committee has 
recommended your proposal, in principle, an additional grant of Rs. 8.00 lakhs 
was approved for the sequencing work. 



 

 

 

Section B: Scientific and Technical Progress  
 

Consolidated Annual Progress Report (1 st April, 2011 -31  March, 2015) 
Period of reporting    :  1/4/2011 To 31/03/2015 

 
 

INTRODUCTION 

 Leptin is one of the most useful biomolecule to act as a marker for identifying the high 

performing individuals leading to better adaptability and productivity. Leptin has a 

pleiotropic effect on regulating appetite, energy metabolism, growth, reproduction, body 

composition and immunity. 

 

 Leptin, the 16-kDa molecular weight protein having 146 amino acids, is classified as 

cytokine due to its structural similarity with leptin receptor and glycoprotein (gp) 130, a 

member of IL-6 family. Leptin is a four helix cytokine and contains a single disulphide 

linkage (cys 96, cys 146) connecting the cluster of differentiation (CD) loop to the 

carboxyl terminus. Although report on mammalian leptin are available, information 

regarding leptin protein of mithun is scare. 

 

 Mithun (Bos frontalis) is a domesticated yet forest dwelling bovine species found in 

the north eastern hilly region of India. This animal has been referred to as the ‘sacrificial 

ox’ of the Naga people and mainly used for its meat during various social ceremonies. 

This animal has a very important place in the lives of tribal people of North East part of 

our country. 

 

 The present project has been continued to characterize this important gene in 

Mithun at the molecular level and to study its association with live weight and growth 

traits. This will also include identification of SNPs in the leptin gene of Mithun and 

characterization of leptin protein. Efforts will be made to identify SNPs in this gene and 

to find out their association with higher growth traits in Mithun. This will be very much 

helpful for selection of Mithuns with high growth rates for meat production. On the other 



 

hand, this important leptin protein will also be isolated and characterized to study at the 

molecular level and to find out any difference from bovine leptin. 

 

B1.  Progress made against the Approved Objectives,  Targets and Timelines 

 during the Reporting Period 

• Work plan for entire course of study (0-48 months) 

 
NRC-M (ICAR), Nagaland 
 

0-24 Months  • Notification and engagement of JRFs/SRFs and 
contractual workers 

• Selection of mithuns for experiment 
• Completion of codal formalities for procurement of 

chemicals, consumables, and equipments 
• Regular monitoring of mithuns for growth purpose 
• Initiation of experiments, blood sample collections 
• Isolation of DNA 
• PCR amplifications standardization 
• Single Sequencing of leptin gene fragments of Mithuns 

through outsourcing 
 

30 Mont hs  
 

• Continuation of earlier studies 
• Analysis of sequence data and identification of SNPs 
• Study on the association of leptin polymorphism with 

growth traits of Mithuns  
• Statistical analysis 
• Annual evaluation by DBT experts committee 
• Recommendations for five time sequencing of PCR 

products for confirmation of SNPs and  inclusion of 
more number of mithuns for the study 

 
36 - 48 
Months 
(under 
extension) 

• Body weights taken for more than 100 mithuns 
belonging to various strains 

• Large scale PCR amplifications, gel elution of PCR 
products and outsourcing of sequencing job. 

• Five times sequencing of leptin gene fragments for 
confirmation of SNPs 

• Analysis of sequence data 
• Statistical analysis 
• Report writing.  
 

 
 
 



 

 
 
Work Done during the entire period - NER Institute (NRCM, Nagaland)  
 
 

• A group of 25 growing Mithuns calves belonging to Nagaland and Arunachal 
Pradesh strains were selected initially for this study. However, nine animals died 
during entire period of study due to various reasons. 

• Procurement of consumables for the period was be taken up very late due to delay 
in availability of fund during the third year. 

• Monitoring of body weight of experimental animals which are above one year in 
monthly interval. 

• Body measures consisting of length, height and girth are recorded after every 
three months. 

• PCR amplifications using primers for Leptin 422bp, and Leptin 588bp sequences 
of Mithuns. 

• Screening of animals for Leptin polymorphism taking 422 bp PCR products. 
• Screening of animals for Leptin polymorphism taking 588 bp PCR products by 

PCR-RFLP technique. 

• Collection of animal sera and animal adipose tissue.   

• Serum samples of all the experimental animals were sent for further analysis of 
protein. 

• Sequencing of 24 mithuns in respect of 422 and 588 bp PCR amplicons. 

• Apart from these, around 100 adult mithuns body measurements were recorded in 
terms of their birth weight, maturity weight, average daily weight gain (ADG), heart 
girth, body length, and height at weither. 

• Five times sequencing of total 108 samples of leptin gene amplicons (422 bp and 
588 bp) of mithuns were carried out. Consensus sequences were constructed from 
these raw sequences.  

• These sequences were aligned and SNPs were identified using different 
bioinformatic software (MEGA4, Muscle, Bioedit, Megalign etc). 

• The project gets six months extension from DBT and 3rd year grant was released 
very late during July, 2014. 

• However, due to delay in large number of sequencing work and their analysis, the 
work was only completed recently.  

• Statistical analysis using SAS software was carried out taking the SNP as one 
fixed effect along with year of birth, sex and strains of mithuns on growth traits like 
birth weight, adult weight and average daily wt gain (ADG). 

• However, SNPs was having no significant effect on any of the growth traits studied 
so far.  



 

 

Detailed Achievements against the Targets/Objectives 

Objective - 1  
 

• Genetic characterization of Leptin gene of Mithun.  

 

Achievements  - Amplification and sequencing of lep tin gene of mithun 

Materials and methods used for the study 

Glassware, plastic-wares and chemicals 

 All the glassware and plastic-wares used throughout the study were of neutral 

glass of Borosil and Tarsons make, respectively. The chemicals used for the 

experiments were of standard make namely Promega, Sigma Laboratories (USA) and 

Bangalore Genei. Primes for PCR amplification were also synthesized from IDT lab. 

 

Isolation of genomic DNA of Mithun 

 

 Blood samples were collected from Mithun (Bos frontalis) in heparinized vacuutainer 

tubes and genomic DNA was isolated from this whole blood using Promega Wizard DNA 

isolation kit as per manufacturer protocol. Quality and quantity was checked for each DNA 

samples and nanodrop rating (260/280) between 1.7-1.8 for each DNA was considered to be 

of good quality for further work. 

 

PCR amplification standardization 

Initially two reported bovine leptin primers (Lagonigro et. al. 2003) were tried for PCR 

amplification of mithun leptin gene. However, these two primers could not amplify mithun leptin 

gene fragments. Subsequently, two primers were designed using DNASTAR software for 

amplification of exon 2 and exon 3 region of Mithun leptin gene based on Mithun leptin 

sequence available in the Genbank. These two primers successfully amplified the two exonic 

regions of Mithun to produce 422 bp and 588 bp PCR amplicons.  One more primer pair (Pomp 

et al. 1997) was used to amplify a 1820 bp fragment of leptin gene of Mithun. 

 

 

 

 



 

 

Table : Details of primers used for leptin gene (le p) Amplification  

 

 

 

 

Sl 
No. 

Primer sequences (5' - 3') Annealing 
temperature 
(°C) 

Product 
size 

Length  

1 
 

F-5-CCCTCTCTCCCACTGAGCTC-3 
R-5-GCCTATGTGGGCATCCTTTA-3 

Not amplified 496 bp 20 
20 

2 
 

F-5-GATTCCGCCGCACCTCTC-3 
R-5-GGCTGTGCAGCCTTGCACAGG-3 

Not amplified 467 bp 18 
21 

3 F-5-TGAAGACGTGGATGCGGGTGGTAA -3 
R-5- AGGCAGGAGGCAAGGGAAGTGGAG -3 
 

57.00C 
 
 
 

422 bp 
Exon 2 
 

24 
24 

4 F-5-GCTCTAGGGAAAGGCGAAGTC -3 
R-5- TTTGGAAGAGCGGCTGAGAGGA -3 
 

59.00C 
 
 

588 bp 
Exon 3 

21 
22 

5 F-5-GTCACCAGGATCAATGACAT-3 
R-5-AGCCCAGGAATGAAGTCCAA-3 
(Pomp et al., 1997) 

55.00C 1820 bp 20 
20 

422 bp PCR amplicon for leptin exon 2 of Mithun 



 

 

 
 

Collection of Animal sera 

 Blood samples were collected from Mithun (Bos frontalis) from Nagaland, sera were 

separated and kept in deep freezer (-200 C) till transportation to collaborating centre for further 

processing. 

 

Collection of Adipose Tissue samples 

        Adipose Tissue samples of mithuns (Bos frontalis) were collected from Nagaland and 

Roing, Arunachal Pradesh and kept in freezing condition ( - 800C) till processing of these 

samples. 

 

 

Objective - 2  
 

• Identification of SNPs in Leptin genes in Mithun  
 

Achievements - PCR amplification, PCR-RFLP, Sequenc ing for SNP identification 

 All the PCR products were gel eluted and sent for sequencing to Chromous Biotech Pvt 

Ltd, Bangalore through outsourcing of services. In the initial stages, only one time sequencing 

of PCR products was practiced. However, during the mid-term review of the project, Expert 

Committee suggested five times sequencing of all the PCR products for confirmation of SNPs 

identified.  

 

Special requirement - Five times sequencing work 

• Sequencing of 216 samples (each 108 PCR products samples) for 2 genes 5 times with 
double pass analysis. 

 
Genes sequenced 

• Bos frontalis Leptin gene exon 3: 588 bp 

588 bp PCR amplicon for leptin exon 3 of Mithun 
 



 

• Bos frontalis Leptin gene exon 2: 422 bp 
 

Steps followed 
 

• The PCR products were run on a 2% Agarose gel for sizing. 
• The products were subjected to sequencing reactions 5 times bi-directional 
• The data was aligned and SNP’s were marked for all the samples. 

 
 
 
 
Sequencing Reaction 
 
The Sequencing mix Composition and PCR Conditions a re as follows: 
 
10µl Sequencing Reaction 
 

• Big Dye Terminator  
Ready Reaction Mix   :    4µl 

• Template (100ng/ul)  :           1µl 
• Primer (10pmol/λ)   :           2µl 
• Milli Q Water               :           3µl 

 
 
PCR Conditions: (25 cycles) 
Initial Denaturation : 96°C for 5 min 
Denaturation : 96°C for 30 sec   
Hybridization : 50 °C for 30 sec 
Elongation :  60 °C for 1.30 min 
 
Instrument and Chemistry used 
  
Sequencing Machine :    ABI 3130 Genetic Analyzer 
 
Chemistry      :       Big Dye Terminator version 3.1”  
Cycle sequencing kit. 

 
Polymer & 
Capillary Array           :          POP_7 polymer 50 cm Capillary Array. 
 
Analysis protocol        :          BDTv3-KB-Denovo_v 5.2 
 
Data Analysis              :         Seq Scape_ v 5.2 
Software 
Reaction Plate            :          Applied Biosystem Micro Amp Optical 96-Well Reaction plate 
 
 
 
• The PCR amplification of exon 3 and intron 3 of leptin 588 bp  amplicon were carried 

out and fixed the annealing temperature at 59°C. The PCR-RFLP was done with 5U 

of NruI restriction enzyme at 370C for 1 hour. The RFLP product was run at 3% 



 

agarose gel electrophoresis; however no cut were observed for leptin 588 bp in the 

present study as shown (figure).  

 

 

 

 

 

 
 
Figure. PCR-RFLP product of leptin 588 bp using res triction enzyme Nrul. M1 – 100 bp DNA 
marker, M2 – 25 bp DNA marker, 1-7 uncut sample by restriction enzyme. 
 

• The PCR amplification of exon 2 and intron 2 of leptin 422  bp  were carried according 

to Liefers et al. (2002) and the annealing temperature was fixed at 57°C. PCR-

RFLP was carried out using ClaI restriction enzyme. The PCR product was digested 

with 5U ClaI at 37°C for 1 hour. The digested product was run at 3% agarose gel 

electrophoresis and a product with single cut with two bands (about 287 bp and 135 

bp were observed in the present study as shown (figure). 

• 145 animals were screened for leptin polymorphism using PCR-RFLP study taking 

422 bp amplicons and all were found to be BB genotypes having two RFLP 

products (287 bp and 135 bp)  

 

 

  M      1      2      3       4      5     6      7      8      9      M   

287 bp 

135 bp 

M1     1        2       3        4        5      6        7      M2 

Uncut 
588 bp 



 

Figure. PCR-RFLP product of leptin 422 bp using res triction enzyme ClaI. M – 100 bp DNA 
marker, 1 – negative control uncut 422 bp, 2 – 9 di gester samples with estimated band size of 272 
bp and 150 bp. 
 
 
 

• Gene and genotype frequency in terms of PCR-RFLP (C laI) of leptin 422 bp 

amplicon  

 

          GENOTYPE        NO. OF ANIMALS   

                 AA                      0  

                 AB                      8 

                 BB                  137 

             TOTAL                 145 

                                                                                                             

                  

 

A 422 bp fragment of the leptin gene was amplified by PCR. Genotype analyses were 

performed using PCR-RFLP method. After digestion of 422 bp PCR products with R.E. 

ClaI, two genotypes were determined. The digested BB genotype gave two fragments of 

287 and 135 bp whereas the AB genotype gave fragments of 422, 287 and 135 bp. On 

the basis of the Hardy-Weinberg equilibrium law, the expected frequencies of A and B 

alleles were in population of 145 mithuns 0.02 and 0.97 respectively. The observed 

frequencies of genotypes were 0 (n=0), 0.05 (n=8), 0.94 (n=137) for AA, AB and BB 

genotype respectively.       

 

 

 

 

 

         n       ALLELIC FREQUENCY       GENOTYPIC FREQUENCY  

          A            B       AA       AB         BB   

         145          0.02          0.97         0      0.05       0.94 



 

 

 

SNP identification in leptin gene of mithun 

• A total of 17 SNPs have been identified in the 422 bp amplicons sequenced from a 

total 132 animals including 25 experimental mithuns.  Out of these 17 SNPs, four are 

detected in coding region (exon 2 - 115-258 bp). These are as below - 

 
Sl No. SNP Location Frequency 

1 A>G 26 32/132 

2 C>T 52 30/132 

3 G>A 54 2/132 

4 C>T 59 32/132 

5 T>C 131 32/132 

6 A>T 191 2/132 

7 A>C 191 30/132 

8 G>A 229 32/132 

9 G>A 310 23/132 

10 T>C 314 115/132 

11 C>T 322 115/132 

12 C>T 361 32/132 

13 C>T 371 85/132 

14 C>T 382 30/132 

15 T>A 383 2/132 

16 T>G 383 30/132 

17 G>A 387 32/132 

 
• In another PCR leptin amplicon of 588 bp, nine SNPs have been identified 

sequenced from a total of 122 animals including 25 experimental mithuns.  Out of 
these nine SNPs, four are detected in coding region (exon 3 - 87-446 bp). These are 
as below - 

Sl No. SNP Location Frequency 

    1 G>A 33 5/122 

2 G>T 60 120/122 

3 G>C 61 120/122 

4 G>T 63 120/122 

5 A>C 82 121/122 

6 G>A 302 65/122 

7 T>C 353 85/122 

8 T>C 368 108/122 

9 T>C 480 110/122 

 



 

Objective - 3  

 

• Association of Leptin polymorphism/SNPs with growth traits of Mithun.  

 

Achievements  - Association study of SNPs  with gro wth parameters of mithun 

 

• For the association study, three growth parameters were taken (birth weight, maturity 

weight, average daily weight gain - ADG). While the genetic and non-genetic factors 

included sex and strain of the animals (four - Nagaland, Arunachal, Manipur and 

Mizoram), period of birth (clubbing various year of birth into three period) and SNP 

position (SNP26, 314, 322, 371).  

• SAS statistical package was used taking PROC GLM (generalized least squares 

method) procedure taking total 132 mithuns in the analysis. 

 

Class Level Information 
Class Levels Values 

Sex 2 Female 
Male 

Strain 4 1 2 3 4 
Year_code 3 1 2 3 
Loc314 2 1 2 

 

Number of Observations Read 132 
Number of Observations Used 130 

 

• PROC GLM procedure - Association of dependent variable Birth_Wt with SNP 

Loc314 was found to be non-significant.  

 

Source DF 
Sum of 

Squares 
Mean 

Square 
F 

Value Pr > F 
Model 7 33.2228161 4.7461166 0.94 0.4796 
Error 122 617.0009531 5.0573849   
Corrected Total 129 650.2237692    

 



 

Source DF Type I SS 
Mean 

Square 
F 

Value Pr > F 
Sex 1 5.62822161 5.62822161 1.11 0.2935 
Strain 3 15.98704795 5.32901598 1.05 0.3715 
Year_code 2 10.97642648 5.48821324 1.09 0.3411 
Loc314 1 0.63112007 0.63112007 0.12 0.7245 

 
 

 
 
• PROC GLM procedure - Association of dependent variable Adult Body_Wt with SNP 

Loc314 was found to be non-significant 

 

Source DF 
Sum of 

Squares Mean Square 

F 
Val
ue Pr > F 

Model 7 366232.142 52318.877 9.77 <.0001 
Error 122 653422.406 5355.921   
Corrected Total 129 1019654.548    

 

Source DF Type I SS Mean Square 
F 

Value Pr > F 
Sex 1 122115.3594 122115.3594 22.80 <.0001 
Strain 3 22042.6191 7347.5397 1.37 0.2546 
Year_code 2 221950.2017 110975.1008 20.72 <.0001 
Loc314 1 123.9616 123.9616 0.02 0.8793 

 
 



 

 
 
 

• PROC GLM procedure - Association of Dependent variable Birth wt (BW), Adult 

Body_Wt and ADG with SNP Loc314 was found to be not-significant. 

 
 

Loc314 BW LSMEAN  
Standard 

Error  

H0:LSMEAN=0 H0:LSMean1=LSMean2 

Pr > |t| t Value Pr > |t| 

1 21.1782381 0.231884
8 

<.0001 0.35 0.7245 

2 20.8843068 0.817633
4 

<.0001   

 
 
 
 
 
 
 
 
 
 
 



 

 
 

Loc314 
Adult_wt 
LSMEAN  

Standard 
Error  

H0:LSMEAN=0  H0:LSMean1=LSMean2 

Pr > |t| t Value Pr > |t| 

1 380.463791 8.000562 <.0001 -0.10 0.9221 

2 383.277180 28.210237 <.0001   

 
 

 



 

Loc314 ADG LSMEAN  
Standard 

Error  

H0:LSMEAN=0 H0:LSMean1=LSMean2 

Pr > |t| t Value Pr > |t| 

1 0.19480781 0.01147473 <.0001 -1.70 0.0924 

2 0.26464204 0.04046026 <.0001   

 

 
 
 

• Similarly, association of dependent variables Birth weight, Adult Body_Wt  and ADG 

were also found to be non significant with other SNPs found in leptin gene fragments 

(422 bp and 588 bp) in the analysis with PROC GLM of SAS. 

 

 
 
 
 
 
 
 
 
 

 
 

 
 

 
 

 



 

B2.   Summary and Conclusions of the Project  

 

• A group of 25 Mithuns calves belonging to Nagaland and Arunachal Pradesh 
strains   were selected initially for this study over. Monitoring of their body weight 
(growth), body measurements in regular intervals. DNA was also isolated from 
these animals. 

• PCR amplification using primers for Leptin 422bp, and 588bp PCR products of   
Mithuns. 

• Growth and body weight of around 23 experimental mithuns were recorded 
regularly. Apart from these, around 100 adult mithuns body measurements were 
recorded in terms of their birth weight, maturity weight, average daily weight gain 
(ADG), heart girth, body length, and height at weither. 

• Sequencing of 168 samples of leptin gene amplicons (422 bp and 588 bp) of 
mithuns were carried out. Consensus sequences were constructed from these 
raw sequences.  

• These sequences were aligned and SNPs were identified using different 
bioinformatic software (MEGA4, Muscle, Bioedit, Megalign etc). 

• Statistical analysis with SAS v.9.3 was carried out for association study between 
various SNPs identified and growth parameters of mithun. 

• No SNPs identified so far were found to be have significant correlation with any 
growth traits in mithun 

 
 

B3.   Connectivity of the partnering Institutes (In stitute wise achievements to be 

given separately for each objectives) 

 
• Institute wise achievements are already given separately 

 
 

B4.   Details of New Leads obtained, if any 
 

•  A number of SNPs have been identified in the leptin gene of mithuns and 
association of two SNPs (SNP Loc3014 & Loc322) was found to have positive 
and significant effect on growth rate of mthun (ADG). These may be important 
markers for selection of mithuns of growth traits. However, studies is continued in 
this aspects. 

 
B5.   Details of Publication and Patents, if any - Please see Annexure-V 
 
    Two Genbank submissions - 
 

• GenBank: JX273647.1 
• GenBank: JX273648.1 

 
 



 

B6.   Training undertaken by the NER PI and the rec ruited manpower at the 
Collaborating Institute  

 
•    The trips were made to the Collaborating Institute (WBUAFS, Kolkata) by the 

NER PI for transportation of samples, discussion related with the project etc.  
•    A number of field trips were also conducted in the native breeding tracts of 

mithuns in four NEH States (Nagaland, Arunachal Pradesh, Manipur and 
Mizoram) for field samples collections from time to time. 

 
B7.   Details of visits of the Collaborating Instit ute PI and the personnel's to NER 
 
 

•    One visit of the Collaborating Institute PI (WBUAFS) was made during the 
reported period. 

•    Other than this, there was regular interactions and visit of PI of NER Institute 
(ICAR: NRCM, Nagaland) was made to Collaborating Institute (WBUAFS, 
Kolkata) as and when necessary. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Section C: Details of Grant Utilization  
 

C1. Equipment acquired or placed order with actual cost 
 
Sl No. Name of equipment procured  

 
Cost  (Rs.) 

1 Deep freezer (- 800C) – NSW/Eppendorf 
 

478970 

2 Power back up system (5 kv Inverter with 8 
batteries) 

121000 

 Total  
 

599970 

 
 
Details of Expenditure – Please see the table below 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2. Details of Expenditure – Please see the table below 
Consolidated statement of Expenditure  

DBT project entitled “Identification SNP's in Leptin gene for selection of Mithuns” (Bos Frontalis)   

Reciept (Rs) Expenditure (Rs) Balance 

Name of Head 1st Year 

2nd 

Year 3rd Year 4th Year Total 1st Year 2nd Year 3rd Year 4th Year Total   

Non Recurring                       

Equipment 600000       600000 599970       599970 30 

Recurring                     0 

Manpower 247000 200000   298000 745000 200355 227800 200400 25226 653781 91219 

Consumables 400000 400000   300000 1100000 400000 398220   299529 1097749 2251 

Travel 50000 50000   50000 150000 49908 50025   50067 150000 0 

Contigency 50000 50000   50000 150000 49976 32052   49063 131091 18909 

Overhead Charges 100000 50000   50000 200000 99947 69925   49956 219828 -19828 

Sequencing       800000 800000       800000 800000 0 

Non Recurring + Recurring 1447000 750000   1548000 3745000 1400156 778022 200400 1273841 3652419 *92581 

 
*Refund amount sent back to DBT vide Demand Draft No 277188 dated 23.03.2016 

 

 

 

 
 
 
 
 



Annexure – II 
 

Collaborating Centre (WBUAFS, Kolkata)         
 

IDENTIFICATION OF SNPs IN LEPTIN GENE FOR SELECTION  OF MITHUN 
 (Bos frontalis) FOR HIGHER GROWTH TRAITS AND CHARACTERIZATION OF 

LEPTIN PROTEIN 
 

CONSOLIDATED ANNUAL PROGRESS REPORT   
OF DBT-TWINING SCHEME 

 
(Including Extension Period) 

 
(01.04.2011 -31.03.2015) 

 
 

Detailed Achievements against the Targets/Objectives 
                                                          

Objective - 4 
 

• Isolation and characterization of leptin protein in Mithun. 
 
 

1. INTRODUCTION 
 

2. Work plan for entire period (0-36 month + Extens ion period)  

 

WBUAFS, Kolkata centre  

 
 

Period of 
study 

Achievable targets  

0-24 months  • Collection of adipose tissue of goat as mithun adipose tissue 
was not readily available 

• Standardization of various purification techniques 
• Collection of mithun adipose tissue from the field samples 

 
25-30 Month  
 

• Purification of leptin protein by column chromatographic 
techniques  

• Serological characterization of leptin by Western blot. 
 

31-36 Month  + 
Extension 
period 

• Characterization of leptin by mass spectroscopy (MALDI-
TOF). 

 
 



 

3. Work done during the third year including extens ion period                     
 
                                                             Collaborating Centre (WBUAFS, Kolkata)         

3.1. Materials and Methods 

3.1. 1. Materials 

3.1.1.1 Glassware, plastic-wares and chemicals 

 All the glassware and plastic-wares used throughout the study were of neutral 

glass of Borosil and Tarsons make, respectively. The chemicals used for the 

experiments were of standard make viz. Sigma Laboratories (USA), Genetix/Fermentus, 

ProScience, Bangalore Genei and HiMedia. 

3.1.2. Methods  

3.1.2.1. Collection of Animal tissue              

         Adipose tissue samples were collected from Mithun (Bos frontalis) from different 

localities of Nagaland. Tissues were kept in deep freezer (-200 C) until use. 

 

3.1.2.2. Ultrasonication of adipose tissue and prot ein estimation 

                                                                       

        Adipose tissue samples were ultrasonicate with the help of ultra sound sonicator 

(Hysel, Japan) in Phosphate Buffer Solution (pH -7.4). The samples were centrifuged 

and concentrated using sucrose. The total protein concentration was determined using 

Lowry’s method (1951).  

 

3.1.2.3. Protein extraction by Chemical method 

                                                                        

 Total adipose tissue and mature adipocytes were thawed in 0.4 ml of cold 

Urea/thiourea buffer (7M urea, 2M thiourea, 4% CHAPS, 45mM Tris, pH 7.4, 60mM 

DTT) and complete protease inhibitors (one tablet/20 ml, Roche, Barcelona, Spain) 

supplemented with 0.1 mM NaCl. Cells were mechanically disrupted and briefly 

sonicated. Samples were adjusted to 900µl with lysis buffer (20 mM Tris, pH 7.4; 100 

mM Nacl; 1% Triton and protease inhibitors) and incubated for 15 min at 350C. After 

cooling on ice (10 min),100µl of 0.1M Tris, pH 7, and 50 mM MgCl2  were added to the 

homogenate, which were then incubated with DNase-1 (30 U Sigma) on ice (10 min). 



 

The homogenate was centrifuged (15 min, 10000 X g, 40C) and the aqueous phase 

between the upper lipid phase and the lower cellular debris phase was collected. Finally 

the extract was separated by chloroform/methanol precipitation. The protein estimation 

was done by Bradford assay for protein quantification. 

 

3.1.2.4. Preparation of hyperimmune serum 

Hyperimmune serum, against the affinity purified adipocyte antigen of Mithun, was 

raised in rabbit as per Mishra et al. (1997) with some modifications that encompass 

increased doses. Briefly, two New Zealand White (NZW) male rabbits weighing 1200 g 

were injected intramuscularly with 5 doses of affinity purified antigen, mixed with equal 

volume of Freund’s adjuvant (Sigma, USA) at 10 days interval with increased 

subsequent doses ranging from 600 µg to 1200 µg per injection. First dose was given 

with Freund’s complete adjuvant (FCA) and subsequent 4 doses with Freund’s 

incomplete adjuvant (IFA). One rabbit of same breed, sex and weight was also 

maintained without immunization to collect normal serum. 

 

3.1.2.5. Agar gel precipitation test (AGPT) 

The specificity and the titre of the antiserum were determined using AGPT following 

Ouchterlony (1953). 

 

3.1.2.6. Affinity column chromatography 

Leptin protein was purified by affinity chromatography column chromatography using 

polyclonal antibody raised in the laboratory (Wilchek et al. 1984). Briefly, the sample 

protein was charged on the column and the unbound fraction was eluted with wash 

buffer.  In next step, bound fraction was eluted with the help elution buffer. Fractions 

under each region were pooled and dialyzed against distilled water at 4°C. Proteins 

were concentrated by sucrose, sterilized through a membrane filter (0.22 µ), and stored 

at -20°C and estimated by Lowry’s method (Lowry et al. 1951). 

 

3.1.2.7. SDS-PAGE 

Crude and affinity purified leptin proteins were analyzed by sodium dodecyl sulphate 

polyacrylamide electrophoresis (SDS-PAGE) as per Laemmli (1970) using 12.5% 

polyacrylamide gel in a vertical mini slab gel electrophoretic apparatus (Attao, Japan). 



 

The samples were mixed with sample buffer in a proportion of 1:1 and subsequently the 

solution was heated at 1000C for 3 min. The amount of protein applied was 50µg per 

track. Proteins were run at 18 mA for 150 min. The bands were visualized by staining 

with monochromatic silver staining (Shevchenko et al., 1996). Standard molecular 

weight marker (PMW-M, Genei, India) was run parallel along with sample proteins to 

determine the relative molecular weights of the polypeptides. 

 

3.1.2.8. Western blot analysis 

                                                                     

Affinity purified leptin protein fraction was separated on a 12.5% SDS-PAGE, and 

electro transferred onto NCM membrane on a semi dry blotting unit (Atto, Japan) as per 

Towbin et al. (1979) with some modifications. The blotted proteins were subjected to 

immunoblot analysis with anti- leptin mithun polyclonal antibodies and anti-goat horse 

radish peroxidase antibodies (Genei, India). Standard molecular weight marker 

(Fermentas) was run parallel along with sample proteins to determine the relative 

molecular weights of the polypeptides. 

 

3.1.2.9. MALDI-TOF Mass Spectrometry 

The molecular mass of affinity purified fraction was determined by Voyager DE ProTM 

mass spectrometer equipped with 337 nm N2 laser (Applied Biosystems, USA) as per 

Mandal et al. (2009). Purified protein (2 µl) was mixed with MALDI matrix, synapinic acid 

(8 µl), then 2 µl of mixture solution was spotted onto the MALDI 100 well stainless steel 

sample plate and allowed to air dry (for 5 hr)  prior to the MALDI analysis. The spectra 

were recorded in the positive ion linear mode in accelerating voltage 20 kV. Peptide 

mono-isotopic mass was obtained in linear mode with external calibration. It was 

performed using calibration mixture 1 (Applied Biosystems, USA) having Arg1-

Bradykinin (m/z, 904.468), angiotensin I (m/z, 1296.685), Glu1-fibrinopeptide B (m/z, 

1570.677) and ACTH (18-39) (m/z, 2465.199). Reproducibility of the spectrum was 

checked 5 times from separately spotted samples. 

 

 

 

In-Solution tryptic digestion 



 

 

Affinity purified fractions were tryptic digested for identification of peptides through 

MALDI TOF/ TOF MS following the method of OmPraba et al, (2010) with some 

modifications. Lyophilized dried fractions were initially dissolved in 50 mM ammonium 

bicarbonate (pH 8.0) solution. Then 20 µL of peptide solution (0.26 µg.µL-1 ) was taken 

in a tube  followed by reduction with 1 µL of 0.1M DTT at 56°C for 30 min. Afterward, 

alkylation of the solution was done with 1 µL of 0.3 M iodoacetamide at room 

temperature for 15 min in the dark. After incubation the solution was subjected to 

digestion with trypsin (1µL of 1 mg.mL-1) at 37°C for overnight. One microliter of 

digested sample solution was spotted directly onto a MALDI target plate and1 µL of 

CHCA matrix solution was applied on the sample spot and allowed to air dry. 

MS/MS analysis and database search 

MALDI TOF/TOF MS (Applied Biosystems, CA, USA; model 4800) with (Nd: YAG) laser 

was used to analyze tryptic digested peptide samples. MS/MS spectral data were 

acquired in positive ion reflector mode with a mass range of 850-3000 Da after an 

average of 3000 laser shots. Maximum 20 most intense ion signals were selected with 

signal-to-noise ratio above 30 as precursors for MS/MS acquisition and externally 

calibration was made using fragment ion masses observed in the MS/MS spectrum of 

angiotensin I. Applied Biosystems GPS ExplorerTM (v3.6) software coupled with 

MASCOT (Matrix Science, London, UK) was used to search the protein databases 

using MS/MS spectral data for protein ID. 

 

3.1.2.10. Enzyme linked immunosorbent assay (ELISA)  

Indirect Enzyme linked immunosorbent assay (iELISA) was performed in a 96 well plate 

(NEST, China) as per Mishra et al. (1997) with slight modification in blocking buffer 

composition. Briefly, Affinity purified mithun antigen was coated @ 2 µg/well for 

overnight at 4ºC. The non-specific sites were blocked using 4% skimmed milk powder 

and 2% gelatin in phosphate buffered saline. After thorough washing 4 times by 

phosphate buffered saline (PBS)-Tween-20, diluted (1:200 in PBS) anti-leptin rabbit 

serum (100 µl) was dispensed keeping normal serum as control. Anti-rabbit horse 

radish peroxidase conjugate (HRPO,Sigma, USA) and O-phenylene diamine 

dihydrochloride substrate was used for colour development.    



 

Dip-stick ELISA was performed with the affinity purified fraction following the 

procedure of Jiahao et al. (1997) with some modifications in substrate buffer 

composition. Coating of three sticks was done by affinity purified protein @ 2µg/srip. 

After blocking and subsequent washing of the sticks, anti-leptin antibody and normal 

serum were added in the three sticks, respectively. In the next step, after proper 

washing, anti-rabbit HRPO conjugate (Genei, India) was added to the sticks. The colour 

development step was carried out by dipping the sticks into substrate solution (40 ml 

H2O2, 0.025 gm diaminobenzydine in 10 ml Tris HCl, pH 7.5).  

3.1.2.11. CIRCULAR DICHROISM (C.D) 

Circular dichroism (CD) spectra were recorded using samples at 1% wt and pH 7 with a 

path length of 0.001 cm. Spectra were recorded at room temperature from 200 to 300 

nm, with a 0.2 nm data pitch and a scan rate of 50 nm min-1 by Jasco-810 

spectropolarimeter. Milli degrees of rotation were converted to molar residual ellipticity 

(MRE). 

 

3.2. Results  

3.2.1. Leptin protein estimation 

The concentration of the crude protein from adipose tissue was estimated to be 8.2 

mg/ml and affinity purified leptin protein concentration was found to be 0.16 mg/ml 

 
3.2.2. Agar gel precipitation test 

The specificity between crude mithun antigen and anti-mithun rabbit serum was 

indicated by clear band between the wells. The titre of the hyperimmune serum was 

found to be 4 (results not shown). 

 

3.2.3. SDS-PAGE 

When the crude protein obtained from adipose tissue was subjected to SDS–PAGE 

analysis, 31 (thirty one) polypeptides in the molecular weight range 14- to 100 kDa were 

obtained (Fig. 1). The affinity bound fraction yielded only three polypeptides of which 

one (16 kDa) was major and two (4- and 54 kDa) were minor. The unbound fraction 

contained several polypeptides in the molecular weight ranging from 3.5- to 100 kDa.                                   



 

 
3.2.4. Western blot analysis  

When Western blot analysis was performed with the affinity purified protein using anti- 

leptin antibodies, a band corresponding to 16 kDa was observed indicating the 

presence of 16 kDa leptin protein in the affinity purified fraction (Fig. 2). 

3.2.6. MALDI-TOF mass Spectrometry  
The affinity purified protein fraction when subjected to MALDI-TOF mass spectrometry 

to determine the molecular mass more precisely, it revealed as 17214.26 Da (Fig. 3). 

Further, we have confirmed the identity of the purified protein as leptin using Matrix 

science database analysis after MS/MS analysis of tryptic digested product. The 

sequence coverage was 67% as shown in Fig.4. 

 

3.2.7. ELISA 

Reactivity of affinity purified mithun leptin antigens with hyperimmune serum in iELISA 

is expressed in O.D. (at 492 nm) and is shown in Fig. 5. It indicated that the sero-

reactivity of αand it was true for all the serum dilutions used (1:100 through 1: 3200). 

 

Affinity purified mithun leptin antigen was further used in dip-stick ELISA to detect its 

viability to be used for diagnostic purpose in future. The difference in intensity of 

developed colour between hyperimmune and normal serum is shown in Fig. 6. Out of 

the two dip-sticks used, the first stick showed seroreactivity.  

 

3.2.8. Circular Dichroism 

Circular dichroism is a sensitive method to the stereoisometry of amino acids 

constituting the peptide backbone.This result shows that purified protein is very similar 

to leptin protein. This protein had 4α helix and 2 β sheet peptide which is identical with 

human leptin protein (Fig. 7). 

 



 

 
 
Fig.1. Polypeptide profile of crude and affinity fr actionated proteins of adiposities 
obtained from Mithun as assessed by SDS-PAGE 
 
1- Standard molecular weight marker 
2- Crude adiposite protein 
3- Affinity purified unbound protein  
4- Affinity purified bound protein 
 

 
 
 
Fig. 2. Western blot analysis of affinity purified bound protein obtained from 
adiposities of Mithun. 
Lane 1-Affinity purified bound protein fraction  
Lane 2-Standard Molecular weight marker range (3.5 KDa to 205 KDa)  
 

 



 

 

 

Fig. 3.  MALDI-TOF Mass spectrometry of Purified Mi thun leptin protein 
 
 
 
 

 

1 MRCGPLCRFL WLWPYLSCVE AVPIRKVQDD TKTLIKTIVA RINDISHTQS 
51 VSSKQRVAGL DFIPGLQPVL SLSRMDQTLA IYQQILNSLH SRNVVQISND 
101 LENLRDLLHL LASSKSCPLP RARGLETFES LGGVLEASLY STEVVALNRL 

151 QAALQDMLRR LDLSPGC    

 
Fig. 4. Amino acid sequences of leptin from Mithun (Bos frontalis)  
             Matched peptides shown in bold red with human leptin protein sequence 
Sequence coverage was highlighted with red colour. Obtained mass data (MH+) of the matched 
sequences from leptin after tryptic digestion 
 
 
 
 
 
 
 
 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.  5. Sero-reactivity of Mithun leptin protein a ntigens with hyperimmune and 
control rabbit sera  as assessed by ELISA 
Series 1: hyperimmune serum. Series 2: normal (cont rol) serum. 
 

 

 

 
 
 
 

Fig. 6. Sero-reactivity of affinity purified bound protein with known antiserum and 
control serum as assessed by Dipstick ELISA  
Dip-stick 1: Anti-mithun leptin antibody (hyperimmu ne serum)  
Dip-stick 2: Negative control (normal serum) 
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               Fig.7. Circular Dichroism of Mithun leptin 

               Protein 1, 2, 3 are affinity purifie d mithun protein (leptin) samples 

 

4. Discussion 

 

Leptin is a protein hormone synthesized and secreted primarily by adipocytes of 

mammals in response to increased energy storage in adipose tissue (Zhang et al., 

1994; Halaas et al., 1995). White adipose tissue is the key site of leptin production in 

mammals (Cinti et al., 1997). In the present study, mithun adipocyte tissue was 

considered for leptin protein isolation. After chemical treatment followed by ultra-

sonication, crude proteins were obtained from adipocytes. In the present work, affinity 

purification of the crude protein was done using affinity column using polyclonal 

antibody. The affinity purified protein revealed a major band of molecular mass 16 kDa 

along with two minor bands of 4- and 54 kDa as assessed by SDS-PAGE. It showed 

that the affinity chromatographed fraction was a semi-purified preparation having a 

major protein of molecular mass 16 kDa. The present work corroborates with the 

previous work of Cohen and co-workers where the molecular mass of affinity purified 

recombinant human leptin protein was estimated as approximately 16000 Da by SDS-

PAGE while the molecular mass of endogenous human leptin was reported as 



 

16,026±9 Da by MALDI mass technique (Cohen et al., 1996). The molecular weight of 

leptin protein was reported earlier within the range of 16-18 kDa (Takahashi et al., 2002, 

Taniguchi et al., 2002). Recently, the molecular mass of native leptin from goat was 

found to be of 16 kDa by SDS-PAGE (unpublished observation). Subsequently, western 

blot analysis revealed that mithun adipocytes contained the leptin (16 kDa) protein both 

in affinity chromatographed bound fraction having seroreactive property. Earlier, 

western blot analysis with leptin-specific antibody detected a protein with a molecular 

mass of approximately 15–16 kDa in dunlin liver and adipose tissue (Kochan et al., 

2006). The actual molecular mass of leptin protein of mithun was carried out using mass 

spectroscopic analysis and the molecular weight obtained was 17214.26 Da. In a 

previous study, gel pieces containing the leptin protein (16-kDa) of giant panda were 

excised and their peptide mass fingerprints were obtained and analyzed by MALDI 

TOF-TOF-MS. The mass of the mature protein without the signal peptides was detected 

as 16.8 kDa (Xu et al., 2010). Recently in our laboratory, MALDI-TOF mass 

spectroscopy was used to determine actual molecular mass of native goat leptin. It was 

found as 15948.72 Da (Alam et al., 2014). Circular Dichroism study revealed that the 

purified mithun protein samples contain 4 α-helix and 2 β-pleated sheet structure which 

is identical with human leptin protein. The sero-reactivity of affinity purified fraction was 

confirmed by plate and dipstick ELISA with the help of anti-mithun leptin antibodies. 

Moreover, this test (ELISA) revealed its potentiality in detecting leptin protein in clinical 

(suspected/unknown) samples and/or concentration thus explored the possibility of 

replacing other prevalent serodiagnostic assay viz. radioimmunoassay.     

     In short, it may be concluded that column chromatography may be used to purify 

native leptin from mithun (Bos frontalis). Moreover, imithun leptin possesses a 

molecular mass of 17214.26 Da and also sero-reactive property that might be exploited 

while preparing of sero-diagnostic tool(s) for detecting leptin in clinical samples and/or 

measuring leptin concentration in blood that might be needed to select specific 

animals(s) for selective breeding purpose. 

 

                                                                                 
PRINCIPAL INVESTIGATOR                            P RINCIPAL INVESTIGATOR                           
NRC on Mithun (ICAR), Nagaland                WBUAFS, Kolkata 
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