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The protein content in Indian dromedary breeds 
has been estimated to be 2.3%, however, it ranges 
from 2.3 to 4.9% in different camel rearing countries 
(Singh et al, 2017). The casein is the major protein (1.63 
to 2.76%) in camel milk and constitutes about 52 to 
89%.  In camel milk, β-CN (65%) is the main fraction 
followed by  αs1-CN (22%), αs2-CN (9.5%) and κ-CN 
(3.5%)  (El Agamy, 2006). It is hypothesised that since 
β-CN is more sensitive to peptic hydrolysis than αs1 
and αs2 –casein, the higher percentage of this casein 
fraction in camel milk as compared to bovine milk 
(45%) (Farrell et al, 2004) could reflect its higher rate 
of digestibility and lower the incidence of allergy in 
the infants nourished with camel milk (El Agamy et 
al, 2009). The β-Casein encoding gene is considered 
as a major gene for the presence of alleles associated 
to different levels of expression in other species like  
sheep, goat and cattle  (Chessa  et al, 2010; Caroli et al, 
2006;  2009; Cosenza et al, 2005; Cosenza et al, 2007). 
However, the information about the DNA sequence 
of  dromedary β-Casein is coming at a slow pace. 
The cDNA and promoter sequences (Kappeler et al, 
1998; 2003; Bhure et al, 2008) along with full length 
sequence of CSN2 gene and promoter with annotation 

DOI : 10.5958/2277-8934.2019.00038.9 Vol 26 No 3, p 245-249

ANALYSIS OF BETA CASEIN GENE POLYMORPHISM 
IN INDIAN CAMEL BREEDS

S.A. Jadhav1, U.D. Umrikar1, M.P. Sawane1, V.D. Pawar1

R.S. Deshmukh1, S.S. Dahiya2 and S.C. Mehta2 
1Bombay Veterinary College, Parel, Mumbai- 400 012, Maharashtra

2ICAR-National Research Centre on Camel, Post Box-07, Bikaner-334001, Rajasthan, India

ABSTRACT
The present study was carried out on 118 camels belonging to the 4 major breeds viz. Bikaneri, Jaisalmeri, 

Kachchhi and Mewari to detect polymorphism in the promoter region of β-casein gene by PCR-RFLP. The PCR 
amplification of 659 bp fragment spanning the promoter (-428bp) and the 5’ flanking region (+231) of β-Casein gene 
was carried out and restriction digestion with HphI was done to study the transition g.2126A>G in the promoter 
region of dromedary camel. This transition removes the restriction site for the HphI. The restriction patterns were 
characterised by the 2 fragments of 608 bp and 51 bp (GG), 4 fragments of 608 bp, 352bp, 256 bp and 51 bp for the 
heterozygous (AG) and 3 bands of 352bp, 256 bp and 51 bp (AA).  The genotype frequency in the Indian dromedary 
was observed as 0.195, 0.525 and 0.280, respectively for the GG, AG and AA genotypes. The allele frequency was 
0.458 and 0.542 for the G and A alleles, respectively. All the 4 Indian dromedary breeds were polymorphic for this 
variation. This transition of amino acid in the promoter region has impact on the affinity of the TATA box binding 
site in the gene transcription process. However, further investigations are required to verify the influence of this 
allelic variant in the gene regulation process.
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is now available (Pauciullo et al, 2014).  Looking at 
the increased importance of camel milk due to its 
nutritional and therapeutic utility, this study was 
carried out to investigate the polymorphism in beta 
casein gene promoter of Indian dromedary breeds. 

Materials and Methods

Experimental animals
The blood samples were collected from 118 

camels belonging to  Bikaneri, Jaisalmeri, Kachchhi 
and Mewari breeds (Table 1) of Indian dromedary 
herd maintained at the ICAR-National Research 
Centre on Camel, Bikaner, Rajasthan. Ten ml of 
venous blood from jugular vein was collected in 
EDTA. The samples were transported to the 
laboratory in ice box and stored at 4°C until use. 

PCR conditions 
DNA   was   isolsated   using   phenol-

chloroform method (Sambrook et al, 1989) with 
minor modifications. The PCR primers; forward: 
GTTTCTCCATTACAGCATC   and   reverse 
TCAAATCTATACAGGCACTT   were   utilised 
(Pauciullo et al, 2014). PCR amplifications were carried 




