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Material & Methods (Click)

A total of 110 samples of wild boars from 14
regions in Russia, were collected . DNA was
extracted from tissue samples using Nexttech
column (Agrobiogen Biotechnologie GmbH). PCR-
amplified microsatellite alleles were sized using
ABI 3130xl (Applied Biosystems) automatic
sequencer with the GenAlEx (ver. 6.5.1).
Haplotype and nucleotide diversities were
calculated with DnaSP 5.00. Population structure
between the European and Asian population was
quantified by means of an analysis of molecular
variance (AMOVA) in the program Arlequin
version 3.11 .
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Results (Click)

Abstract (Click)

We analyzed 110 wild boars of European (EU) and Asian (AS) parts of Russia, which inhabited 14 different regions, with respect
to patterns of genetic differentiation and diversity. Our study was based on the sequences of the 590 bp fragment of the D-loop
of mtDNA and on the genotypes at ten nuclear microsatellite loci. The D-loop sequences showed, that all 14 haplotypes, which
were identified in the European wild boars, belong to the major European clade E and all 35 haplotypes, which were identified
in the Asian wild boars, belong to the major Asian clade A. Haplotype and nucleotide diversity was Hd=0.961 and π=0.025,
respectively. The higher level of mitochondrial genetic diversity was observed in EU population of wild boar comparing to AS
population. Analysis of the UPGMA tree showed that the EU boars has clearly separated from the AS boars and the presence of
two clusters specific to Asian wild boars. Microsatellite-based analysis showed the similar level of heterozygosity (0.597 and
0.598 for the EU and AS, respectively). The FIS values were 0.079 and 0.188 for EU and AS, respectively. Microsatellite analysis
and mitochondrial sequencing revealed a high degree of genetic differentiation of EU population of wild boar, which indicates
the uniqueness of their allele pool. Analysis of molecular variance for both marker systems and Bayesian structure analysis of
our microsatellite data revealed a clear break between European and Asian populations. The clear distinction between EU and
AS populations may be due to phylogeography origin of the Sus scrofa l. The presented results can be used to study as a genetic
information for the preservation of S. scrofa in Russia. Our data are consistent with that backcross events have increased the
diversity of nuclear DNA in wild boar, resulting in a different genetic pattern between male and female lineages.

Haplotype and nucleotide diversity was Hd=0.961 and π=0.025, respectively. The
higher level of mitochondrial genetic diversity was observed in EU population of
wild boar comparing to AS population. Microsatellite analysis and mitochondrial
sequencing revealed a high degree of genetic differentiation of EU population of
wild boar, which indicates the uniqueness of their allele pool. Analysis of molecular
variance for both marker systems and Bayesian structure analysis of our
microsatellite data revealed a clear break between European and Asian
populations.

Conclusion(Click)

The presented results
can be used to study as
a genetic information
for the preservation of
S. scrofa. Our data are
consistent with that
backcross events have
increased the diversity
of nuclear DNA in wild
boar, resulting in a
different genetic pattern
between male and
female lineages.in
Russia.
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Many cases of intraspecific subdivisions 

are known to exist within Russian as well 

as between East Asia and Eurasia, as a 

result of reduced gene flow due to 

migration barriers such as mountain 

chains. 

Concerning the history, humans have influenced genetic variation of Sus scrofa by domestication, but also by marginalizing the natural 
environment, hunting and restocking of the wild species. As a result, the phylogeography of Sus scrofa is complex and not fully 

understood. Wild boars (Sus scrofa l.) inhabit wide areas of Asia, Europe and North Africa, and include about 27 subspecies (Herre and 
Rohrs, 1977), of which Sus scrofa shows the largest geographic distribution 

The information obtained from multiple 

polymorphic genomic markers in linkage 

equilibrium, such as (MS) can provide a genomic 

approach to revealing evolutionary relationships 

among wild boar populations.

According to Ramayo et al. (2010), Szilvia Kusza
et al. 2014; Nikolov et al. (2009), and Veličković

et al. (2012, 2015), geographical barriers such as 
rivers or mountain ranges may not fully explain 

genetic divergence between wild boar 
populations. 

Wild population from 14 regions in Russia

Introduction

Microsatellite markers (SSR)

Molecular methods have been used to study the diversity of nuclear DNA and mitochondrial 

DNA in wild boar, resulting in a different genetic pattern between male and female lineages.

Mitochondrial   DNA  analyses

mitochondrial DNA (mtDNA) evolves faster than 

nuclear DNA it is maternally inherited and does not 

recombine (Wolstenholme,1992; Avise, 1994), 

which, combined, explains its use in phylogenetic

studies.

Genetic variability and population structure of wild pigs in Russia is not sufficiently studied. .

The aim of this study was to compare genetic diversity of the wild boar with European and Asiatic 

populations in order to emphasize its uniqueness and to elucidate its origin.



Materials and Methods

We examined 110 samples of wild boars from 14 
regions in Russia, more precisely from (Archangel 
region; Vladimir region; Volgograd region; Irkustk; 
Kirov region; Krasnodar; Kurgan region; Nijegorod

region; Omsk region; Smolensk; Tumen region; 
Udmurtia; Prymorsky Krai; Khabarovsky Krai), were 

collected. 

Animal sampling.

DNA extraction

mtDNA sequencing
Microsatellite Genotyping 

Statistical analysis
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Our study was based on the sequences of the 590 bp fragment of the D-loop of mtDNA and on the genotypes at ten nuclear microsatellite loci.

The aim of this study 

was to compare 

genetic diversity of 

the wild boar with 

European and Asiatic 

populations in order 

to emphasize its 

uniqueness and to 

elucidate its origin.

AIM

Genetic diversity and population structure  
of wild boar 

Loss of heterozygosity in both mitochondrial and nuclear DNA in
conserved wild boar population in both mitochondrial and nuclear
DNA. Asian wild boar population has suffered a severe loss of
heterozygosity in both mitochondrial and nuclear genomes, and
suggest that the population is suffering from inbreeding.

Population changes in wild boar

High peaks of paired nucleotide diversity of d-loop were in accordance with the

demographic history of the species, including various mitochondrial haplogroups

(secondary contacts) in the European population (EU) of Sus Scrofa l.

EUAS

Population n He Na Ne Pr Ho A freq. Fis Nh S Hd±SD π (JC) Pi FU’s Fs Tajima’s D Fu and Li’s D

AS 36 0.036 9.300±1.012 0.57 0.467 0.054 0.074 0.188 14 36 0.019 0.021 0.20. -11,67
 - 2.23      

(p > 0,01)

EU 74 0.076 10.500±1.42 0.52 0.933 0.092 0.079 0.079 35 102 0.010 0.019 0.019. -8,811
0.39  

(p>0,01)

Al l 110 1.378 19,8   8. 12   3. 71 0.153 49 138  -17.38
 -1 .77    

(p<0.05)

 -4 .57    

(p<0.02)

Microsatel l i te data  mtDNA data

Table 1: Within - population divers i ty va lues  aun population structure derived from the microsatel l i te loci  and mtDNA divers i ty estimates  

Note: n- Sample size; A freq. - Allele Frequencies by Populations; FIS -
inbreeding coefficient; *p<0.05; Nh – number of haplotypes; π (JC)-
nucleotide diversity; Pi -pairwise differences among haplotypes;

Phylogenetic variability of wild boar populations. 



Results

Figure 1 Results of Population Assignment
based at 10 microsatellite loci

Note: df- Significance tests (1023 per mutations); X2 - Genetic Differentiation Estimates, total sites (excluding alignment 
gaps: 391). р < 0.00
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df
Sum of 

squares

Variance 

components

Percentage 

of variation
Fst p X2  (df=48)

Among populations 1 248.662 4.20469 Va 9.25. 0,09254 0,0000.

Within populations 109 4494.149 41.23072 Vb 90.75

Total 110 4742.811 45.43541
84.907  

(p=0.0008)

Source of variation

Table 2: Analys is  of Molecular Variance (AMOVA) of wi ld boars  by mtDNA divers i ty estimates  

Figure 2 UPGMA trees of wild boar of d-loop mtDNA 

The results obtained by the AMOVA analysis (Table 1) show that most of
the variation is observed among populations, a strong indication of their
genetic structure. It is also possible to recognize that a few haplotypes
are exclusive to some geographic locations, providing evidence for this
structure and for the uniqueness of some populations. The haplotypes
are at the tips of the network, they most likely have a recent origin.
Records of haplotypes diversity and UPGMA tree clearly show the AS
population was introduced from South Korea onto China.(Figure 2).
The clear distinction between EU and AS populations may be due to
phylogeography origin of the Sus scrofa l. Bayesian structure analysis
(Figure 1) of our microsatellite data also revealed a clear break between
populations. As a result of the overlapping ranges of wild boars during
thousands of years, repeated events of hybridization have occurred
(Ottoni et al, 2013) as demonstrated by molecular data (Goedbloed et
al., 2012).



Results

F Statistics and Estimates of Nm (Table 3) These
data indicate the conserved Asian boar
population has suffered a severe loss of
heterozygosity in both mtDNA and nuclear
genomes, and suggest that the population is
suffering from inbreeding.
Microsatellite analysis and mtDNA sequencing
revealed a high degree of genetic differentiation
of EU population of wild boar, which indicates
the uniqueness of their allele pool. Analysis of
molecular variance for both marker systems and
Bayesian structure analysis of our microsatellite
data revealed a clear break between European
and Asian populations

Conclusion. Our data are consistent with that backcross events have increased the
diversity of nuclear DNA in wild boar, resulting in a different genetic pattern between male
and female lineages. Such information can further be employed to understand the effect of
genetic variation of regional wild boars on pig domestication to facilitate conservation and
management of this species at a regional scale.
The presented results can be used to study as genetic information for the preservation of
S. scrofa in Russia. This report represents the first genetic characterization of wild boar in
the Russian regions and it is very important for the future development of conservation
and management strategies for this species.

Corresponding author- Akopyan Nare, e-mail: parlenare@gmail.com

SW24 S0155 SW951 S0386 S0355 SW240 SW857 S0101 S0090 S0005 Mean

Fis 0,077 0,046 0,194 0,455 0,168 0,149 -0,142 0,171 0,133 0,088 0,134

Fit 0,133 0,183 0,610 0,517 0,442 0,192 -0,120 0,245 0,163 0,132 0,250

Fst 0,061 0,144 0,516 0,114 0,329 0,051 0,020 0,090 0,034 0,048 0,141

Allele 

Frequencie
0,063 0,100 0,250 0,080 0,077 0,071 0,125 0,059 0,083 0,048 0,609

Nm 3,828 1,483 0,234 1,946 0,509 4,685 12,566 2,543 7,101 4,907 1,527

Table3: F Statis tics  and Estimates  of Nm

All Pops.
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