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Material & Methods (Click)
We analyzed the Nenets breed (NEN, n = 33) and wild
reindeer populations inhabiting territories of the Taimyr
Peninsula (TMR, n=27) and Yakutia (YAK, n=20). DNA
was extracted from tissue samples using Nexttech
column (Agrobiogen Biotechnologie GmbH, Munich,
Germany) according to manufacturer's
recommendations. For data processing we used PLINK
1.07, Admixture 1.3 software and R packages diversity
with subsequent visualization in the R packages
pophelper and ggplot2.
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Results (Click)
After QC, 9623 SNPs were taken for the further analyses.
Most likely, due to active migration, wild form surpassed
the domestic one by all parameters of genetic diversity.
MDS and ADMIXTURE analysis clearly showed the
differentiation of the domestic and wild forms from each
other, while majority of wild deer were not distributed
according to the population affiliation and formed
several mixed groups. Despite the fact that the reindeer
genome is not yet sequenced, the genomic screening
using the HD SNP array, developed for cattle, is the most
modern highly informative method for studying the
reindeer genome.

Conclusion
Our results allowed to
assess the level of
genetic diversity and
showed the
possibilities of
differentiation among
domestic and wild
reindeer populations
that might be used to
create effective
programs for breeding
and for conservation
of unique populations
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Reindeer (Rangifer tarandus L., 1758) represents one of the most economically and culturally
important species of Russian Northeast area, providing a significant source of nutrition for the entire
human population. The wild form consists of two the largest populations in Eurasia: Yakut and Taimyr
whereas the domestic form is presented by four breeds and the Nenets is the largest one. Single
nucleotide polymorphisms have gained wide use for estimation genetic diversity in model species and
are becoming the marker of choice for applications in non-model such as reindeer.

we conducted the whole genome analysis with BovineHD BeadChip to study the genetic 
structure and differentiation of the Nenets breed and wild reindeer populations inhabiting 

territories of the Taimyr Peninsula and Yakutia region
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one of the most important hunting 
species of hoofed animals of the country 

Two of the largest populations in Eurasia:
Taimyr and Yakut

Reindeer (Rangifer tarandus L., 1758) represents one of the most economically and 
culturally important species of Russian Northeast area, providing a significant source of 

nutrition for the entire human population

deeply integrated into life and culture of 16 
indigenous minorities of the northern 

regions  > 130 000 people

wild reindeer populations  ≈ 500 000 domestic reindeer populations ≈ 1 000 000

Wild population

The domestic form is presented by four breeds and 
Nenets is the largest one.

Abstract

Domestic population



A new generation of molecular genetic tools for studying the biodiversity are SNP microarrays
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non-model species 

WHOLE GENOME ANALYSIS WITH THE BOVINEHD 
BEADCHIP TO STUDY THE GENETIC STRUCTURE AND 
DIFFERENTIATION OF THE NENETS BREED AND WILD 

REINDEER POPULATIONS INHABITING TERRITORIES OF 
THE TAIMYR PENINSULA AND YAKUTIA REGION

AIM

Some recent research demonstrated the successful application of the medium density DNA
chips for survey of genetic diversity and population structure of the reindeer species of
Cervidae family (Haynes, Latch 2012, Kharzinova et al.,2015; Kasarda et al., 2015)
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Materials and Methods

Experimental Design

1% agarose gel 

electrophoresis

Qubit 2.0

Animal sampling.. We examined 33 samples of the Nenets
reindeer breed (NEN). Wild population was presented by
reindeer from the Taimyr Peninsula (TMR, n=27) and Yakutia
(YAK, n=20).
DNA extraction and concentration.. Genomic DNA was
extracted from muscle and tissue samples using Nexttec
columns (Nexttec Biotechnology GmbH, Germany) following
the manufacturer's instructions. The quality of extracted DNA
was examined by electrophoresis using 1% agarose gels
viewed under ultraviolet light. The concentration of DNA
solutions was quantified using a Qubit 3.0 fluorimeter (Life
Technologies). The OD260/OD280 ratio of DNA solutions was
determined by NanoDrop-2000 (Thermo Fisher Scientific,
Wilmington, DE, USA).
SNP Genotyping. Whole-genome SNP genotyping was
performed using the Illumina BovineHDBeadChip 777,962
SNPs.
SNP selection for analysis. The markers were selected
according with the follow filters:
Statistical analysis. For data processing we used PLINK 1.07,
Admixture 1.3 software and R packages diversity with
subsequent visualization in the R packages pophelper and
ggplot2.

MAF>0.01 

GC  and GT 
Score – 0.5

GENO – 0.15

MIND – 0.1

HWE>1e-6 

9623 SNPs 



Results

For the first time we conducted whole genome analysis with the
BovineHD BeadChip for investigation of the Nenets breed of domestic
reindeer, bred in the northern part of the Nenets Autonomous District and
wild reindeer inhabiting territories of the Taimyr Peninsula and the Republic of
Sakha (Yakutia). It revealed that parameters of genetic diversity of the wild
reindeer populations exceeded those in the Nenets breed. This can probably
be explained by the fact that the domestic reindeer was affected by artificial
selection, while wild reindeer which make long migrations have great
opportunities for the exchange of genetic material, which, accordingly,
contributes to the conservation of biodiversity (Table 1). MDS clearly showed
that the whole genome data makes it possible to differentiate the domestic
and wild forms from each other in the first component - C1 (10,81% of the
total genetic variability) (Figure 1).

Figure 1 Maximum likelihood tree of the Nenets breed and two wild 

populations of reindeer based on 9623 SNPs

Pop n Ho He Fis [95% CI] Ar

NEN-N 33 0.154±0.002 0.153±0.002 -0.003 [-0.008, 0.001] 1.578±0.005

TMR 27 0.159±0.002 0.162±0.002 -0.004 [-0.008, 0.000] 1.695±0.004

YAK 14 0.159±0.002 0.157±0.002 -0.021 [-0.027, -0.015] 1.695±0.005

Note: Breeds: NEN_N-Nenets breed of NAO; TMR-wild reindeer of the Taimyr Peninsula; YAK-wild reindeer of Yakutia; Ho –
observed heterozygosity, He - expected heterozygosity, Аr – rarified allelic richness; FIS - coefficient of inbreeding.

Table 1. Genetic characteristics of the Nenets breed and two wild populations
of reindeer



Results

ADMIXTURE analysis (Figure 2) clearly showed the
differentiation of the domestic and wild forms from each
other, while majority of wild deer were not distributed
according to the population affiliation and formed several
mixed groups.

Despite the fact that the reindeer genome is not yet
sequenced, the genomic screening using the HD SNP
array, developed for cattle, is the most modern highly
informative method for studying the reindeer genome.

Figure 2. Population structure analysis of reindeer populations inferred using Admixture software 

based on 9623 SNPs for K=2 and K=3
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Conclusion. Our results allowed to assess the level of genetic diversity and showed the
possibilities of differentiation among domestic and wild reindeer populations that might be
used to create effective programs for breeding and for conservation of unique populations
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