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ABSTRACT
The aim of this study was to determine if any correlation exists between tyrosinase polymorphisms and 

different coat colour in bactrian camels. The coding region of the bactrian camel tyrosinase gene was sequenced. It 
was determined to encoded a protein that is 530 amino acids long. Six and three single nucleotide polymorphisms 
were identified within exon 1 and exon 5 of TYR gene, respectively. In exon 1, two were silent mutations and four 
were single nucleotide polymorphisms (SNPs) that alter the amino acid sequence (P38L, H211P, W238R, V258A); 
In exon 5, one was silent mutations and two were single nucleotide polymorphisms (SNPs) that alter the amino 
acid sequence (Q473R, K505E). No mutation correlated completely with coat colour in bactrian camels at the TYR 
genotypes. Further studies with larger numbers of animals were required to investigate or verify these association.
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China is one of the main distribution area of 
bactrian camel in the world and is estimated at 0.29 
million heads in 2014 year. Coat colour is an important 
form of camouflage and can be an integral part of 
social communication and recognition (Sponenberg, 
1997). The mammalian’s coat colour depends basically 
on the amount of two pigments, eumelanin (black 
or brown pigment) and pheomelanin (red or yellow 
pigment) (Klungland et al, 2000). The tyrosinase (TYR) 
is the rate-limiting enzyme in the metabolic pathway 
leading to coat colour pigmentation and hormone 
production (Shah et al, 2005). TYR is mainly involved 
in two reaction processes; on the one hand, TYR 
converts tyrosine to dopaquinone (DQ) and on the 
other hand, DQ undergoes a complex series of redox 
reactions leading to the production of melanin (Ito et 
al, 2000; Ito, 2006; Ray et al, 2007). Functional mutation 
of the tyrosinase gene are responsible for the albino 
phenotype and causing variation in coat colours have 
been described in domestic animals, such as rabbit 
(Aigner et al, 2000), cat (Schmidt-kuntzel et al, 2005), 
cattle (Sheila et al, 2003; Guibert et al, 2004), sheep 
(Hao, 2014), mink (Anistoroaei et al, 2008), Mustela 
vison (Siyuan, 2014), alpaca (Rhys and Kylie, 2011) 
and dromedary camel (Ishag et al, 2013). In contrast 
to other domesticated animals, the genetic variation 

of TYR gene and association with coat colour has 
not been investigated in bactrian camel. In per sent 
study, the TYR gene was characterised in bactrian 
camels and identied alleles were at the TYR locus 
in our population. These genotypes identified were 
compared to the phenotypes of each individual.

Materials and Methods
Animals and DNA extraction: Blood samples 

were collected from 77 bactrian camels of the three 
breeds: Gobi red camel, Alashan bactrian camel and 
Qing-hai bactrian camel from animals bred in the 
Bayannuur, Alashan and Qinghai regions China, 
(Table 1). Fibre colour was determined according to 
the owner’s assessment of the animal. Genomic DNA 
was extracted from 200μl of EDTA anticoagulated 
blood using the DNeasy tissue kit (Qiagen) according 
to the manufacturer’s instructions. The quality and 
quantity of genomic DNA were determined with 
nano-drop spectrophotometer. Initial sequence 
analysis was carried out on 9 animals (three black, 
three white and three brown). An additional 68 
animals were subsequently analysed, but only for 
exon1 and exon5 mutations. 

Amplification and sequencing of bactrian camel 
TYR gene: Polymerase chain reaction (PCR) primers 




