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Genetic characteristics of wild and domestic reindeer based on the 
analysis of mtDNA cytb gene



Abstract:
Reindeer (Rangifer tarandus) in Russia is presented by a number of wild and
domestic populations. Both wild and domestic reindeer play an important role in
lives of indigenous people. Investigation of biodiversity of this species is very
important for developing conservation and breeding programs. Our research was
aimed at determining haplotype variability and genetic diversity of the wild and
domestic reindeer. MtDNA cytb gene (1,140 bp) of the wild reindeer from the Taimyr
region (WLD, n=16) and domestic reindeer from the Nenets-Autonomous district
(NEN, n=15) and Tuva Republic (TUVA, n=5) were sequenced. It was shown that the
number of variable sites was higher in WLD – 35, than in NEN and TUVA – 17 and 5,
respectively. Haplotype diversity was 0.958±0.036 in WLD, 0.762±0.096 in NEN and
0.900±0.161 in TUVA. Average number of nucleotide differences was 7.942 in WLD,
4.324 in NEN and 2.800 in TUVA. The median-joining network revealed that WLD
and NEN had shared haplotypes with each other, while TUVA had private
haplotypes. Thus, the obtained results of the current study demonstrated that the
wild reindeer were characterized by higher genetic diversity than both domestic
groups. Tuva reindeer clustered separately from the other populations and were
characterized by higher haplotype diversity than the Nenets conspecifics that had a
higher average number of nucleotide differences.
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The GEL 
ELECTROPHORESIS 

Several genetic studies have been conducted for reindeer, using different 
genetic methods such as:

The generally high level of
differences was determined
among the domestic and wild
reindeer groups

The extremely important data
were obtained from the study of
blood serum
(Storset et al. (1978); Baccus et al. (1983);
Røed (1985); Røed et al. (1991); Cronin
(1995). Shubin, Efimtseva (1988).

NUCLEAR GENOME MARKERS 
STR, SNP
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mtDNA analysisIntroduction

The current information on the genetic variation
of the reindeer based on sequences of the mtDNA
cytochrome b gene is still lacking.

Based on contemporary and ancient mtDNA the past extinction and
range expansions on near-present evolutionary time were described
(Flagstad, Røed, 2003; Cronin et al. 2005; Kvie et al., 2016).

The determining haplotype variability and genetic diversity of the wild 
and domestic reindeer based on the analysis of mitochondrial 

cytochrome b gene sequences MtDNA cytb gene. 
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Results and Discussion
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MtDNA cytb gene (1,140 bp) of the wild reindeer from the Taimyr region (WLD,
n=16) and domestic reindeer from the Nenets-Autonomous district (NEN, n=15) and
Tuva Republic (TUVA, n=5) were sequenced.

Table 1. Genetic diversity indices of reindeer populations calculated from

nucleotide sequence of mitochondrial cytb gene

Breed/Population Code n S H HD K π

Nenets domestic NEN 15 17 6 0.762 ± 0.096 4.324 0.00379 ± 0.0006

Taimyr wild WLD 16 35 12 0.958 ± 0.036 7.942 0.00697 ± 0.00052

Tuva domestic TUVA 5 5 4 0.900 ± 0.161 2.800 0.00246 ± 0.00054

n—sample number; S—number of variable sites; H—number of haplotypes; HD—haplotype diversity;
k—average number of nucleotide differences; π—nucleotide diversity.



Results and Discussion
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Figure 1. Median joining network of reindeer populations based on 
the analysis of mtDNA cytb gene polymorphism. 
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Conclusions

The obtained results of the current study, based on the analysis of
mitochondrial cytochrome b gene sequences, demonstrated that the wild reindeer were
characterized by higher genetic diversity than both domestic groups. Tuva reindeer
clustered separately from the other populations and were characterized by higher
haplotype diversity than the Nenets conspecifics that had a higher average number of
nucleotide differences. Our findings will assist in the programs of biodiversity
conservation of this essential element of Russia’s Far North.
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