
Journal of Camel Practice and Research	 August 2019 / 133

The Bactrian camels mainly provide milk, meat, 
wool and contributes to the tourism industry. This 
lead to a continuously growing number of camels 
in recent years. With the increasing demand for 
camel products, individual identification of camels 
is necessary and the importance of DNA testing 
to ensure an accurate identification and parentage 
assignment in bactrian camel breeding, which is 
essential for a reliable breeding programme aimed at 
genetic improvement of productive traits in bactrian 
camels. Over the past decade, several methods 
have been employed to identify individual camels, 
including blood typing, biochemical polymorphism, 
protein electrophoresis, randomly amplified 
polymorphic DNA (RAPD) and DNA fingerprinting. 
However, these all methods carry significant 
limitations.

Simple sequence repeats (SSRs), also referred 
to as microsatellites, are short repeat motifs (1-6 base 
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ABSTRACT
This report is aimed to identify polymorphic microsatellites from Bactrian camel transcriptome sequences 

and apply microsatellite multiplex systems for parentage testing. 1,820 simple sequence repeats (SSRs) were 
identified from 23,624 transcriptome sequences, representing an average density of SSR/26.57 kb. The most 
abundant SSR, the trinucleotide repeat motif, accounts for 30% of all SSRs. Tetra-, penta-, di- and hexanucleotide 
repeats account for 29%, 22%, 17% and 2% of SSRs, respectively. Based on sequence redundancy and PCR 
amplification, we selected 14 polymorphic microsatellites for Bactrian camel parentage testing analysis in a 
population of 117 unrelated camels from China and Mongolia. We identified a total of 149 alleles, with 5-23 
alleles per locus (10.64 ± 5.472) and an average heterozygosity (HE) of 0.676 (range: 0.380-0.888). Based on only 
the genotype of the offspring, a parentage exclusion probability of 0.9999 was calculated when excluding a 
candidate parent from parentage of an arbitrary offspring. When excluding a candidate parent from parentage 
of an arbitrary offspring and based on both the genotype of the offspring and the other parent, an exclusion 
probability of 0.9999 was calculated. We selected 15 baby camels, 20 sires and 20 dams for parentage testing. 
According to the parentage assignment, the microsatellite panel assigned all 15 offspring with high confidence. 
This core set of 14 microsatellites represent a powerful and efficient method for determining parentage in 
domestic Bactrian camels.

Key words:	 Multiplex, parentage exclusion probability genotyping, simple sequence repeats

pair) present in the genomes of higher organisms 
(Gupta et al, 1996; Tóth et al, 2000). They are very 
powerful genetic markers, due to their simplicity, 
abundance, genetic codominance and multi-alleles 
dispersal throughout the genome (Schlötterer and 
Tautz, 1992; Li et al, 2002). Microsatellites are broadly 
used in genetic mapping and molecular evolution 
research and are considered the markers of choice 
in the molecular characterisation of livestock genetic 
resources (Yan et al, 2008; Amoli et al, 2018; Chen 
et al, 2018). In the past few years, many SSR loci 
have been characterised in camelids (Penedo et al, 
1999; Mariasegaram et al, 2002; Evdotchenko et al, 
2010; Lang et al, 2010; Amoli et al, 2017); and several 
have been used for parentage testing in alpaca and 
dromedary (Lang et al, 2010). However, there are 
currently no reports of parentage testing in Bactrian 
camels. Here, we searched and identified new 
microsatellite loci from Bactrian camel transcriptome 
sequences optimised for parentage testing.
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