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Coat colour and fleece type traits have 
pleiotropic effect at genetic level and comes under 
qualitative traits as their expression is dependent on 
one or several genes with little or no environmental 
effects. On the other hand, the amount of fibre 
produced or fineness (diameter) have polygenic effect 
and come under quantitative traits as determined by 
several genes with minor effects per gene while major 
environment effect (Mackay, 2003).

Calderon et al (2021) identified set of SNPs 
located at or nearby candidate genes (KRT, KRTAP, 
ASIP, MC1R, TYRP1) for fibre quality and colour in 
Huacaya alpacas by genotyping by sequencing (GBS). 
Some keratin (KRT) and keratin-associated protein 
(KRTAP) genes are important candidate genes for 
fleece and fibre quality (Allain and Renieri, 2010). The 
process of keratinisation is most important among 
skin adaptations which helps in positive selection 
mechanism by interaction of fibrous (keratin) and 
matrix proteins (KRTAPs) (Alibardi et al, 2009; Rogers 
et al, 2007). Fibre is produced by secondary hair 
follicles which are composed of hair-keratins and 

keratin-associated proteins (KAPs). These multigene 
subfamilies encoded KAP proteins have specific in 
high or ultra-high sulphur (contributed by cysteine) 
content (HS) and a high glycine-tyrosine (HGT) (Wu 
et al, 2008). Such proteins also define the particular 
structural and chemical characteristics of the different 
types of hair, fur, wool and quills in various animals 
(Fujimoto et al, 2014). The discovery and analysis for 
variation in the quality of hair/fibre revealed over 100 
and 88 keratin-associated proteins (KRTAPs) which 
have been identified in various mammalian species 
and human, respectively (Khan et al, 2014; Rogers et 
al, 2008). KRTAPs play an important role in describing 
the physical and mechanical properties of the fibre viz. 
fibre thickness and curliness to the hair fibres by acting 
as a matrix for cross linking the hair-keratins (Gong 
et al, 2016; Li et al, 2019). The different evolution rate 
is responsible for a high degree of diversification and 
homogenisation in KRTAP7 gene family with more 
than 30 subfamilies. Our study considered molecular 
characterisation of the KRTAP7 gene for hair quality 
traits in Indian dromedary camel.
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ABSTRACT
The keratin-associated proteins (KRTAPs) play important role in describing the physical and mechanical 

properties of the fibre viz. fibre thickness and curliness to the hair fibres. In this report, the molecular and functional 
characterisation of the KRTAP7 gene in four Indian camel breeds i.e. Bikaneri, Jaisalmeri, Kachchhi and Mewari is 
described based on a comprehensive analysis of the nucleotide and amino acid sequences. The blood sample was 
collected from representative animals differing in   fibre quality.  The KRTAP7 gene was amplified, sequenced and 
analysed for genetic characterisation. The coding sequence of the KRTAP7 gene was of 264bp. The KRTAP7 gene 
sequences from all four breeds of camel were identical. No SNPs were noticed in coding (CDS) and non-coding (5’ 
UTR and 3’ UTR) regions of KRTAP7 gene. The complete coding sequence (CDS) of the KRTAP7 gene translated 
to 87 amino acids (aa) long KRTAP7 protein. The phylogeny analysis of nucleotide and protein sequence of Indian 
dromedary KRTAP7 gene revealed closet relationship with Camelidae family. This study provides information about 
the KRTAP7 gene in Indian dromedary camel.
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