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Abstract—The data on mitochondrial DNA (mtDNA) restriction polymorphism in Czech population (n = 279)
are presented. It was demonstrated that in terms of their structure, mitochondrial gene pools of Czechs and other
Slavic populations (Russians, Poles, Slovenians, and Bosnians) were practically indistinguishable. In Czechs,
the frequency of eastern-Eurasian (Mongoloid) mtDNA lineages constituted 1.8%. The spread of eastern-Eur-
asian mtDNA lineages belonging to different ethnolinguistic groups in the populations of Europe was exam-
ined. Frequency variations of these DNA lineages in different Slavic groups was observed, with the range from
1.2 and 1.6% in Southern and Western Slavs, respectively, to 1.3 to 5.2% in Eastern Slavs, the Russian popula-
tion of Eastern Europe. The highest frequency of Mongoloid component was detected in the mitochondrial gene
pools of Russian populations from the Russian North and the Northwestern region of Russia. This finding can
be explained in terms of assimilation of northern-European Finno-Ugric populations during the formation of
the Russian population of these regions. The origin of Mongoloid component in the gene pools of different

groups of Slavs is discussed.
DOI: 10.1134/S1022795408030162

INTRODUCTION

Genetic aspects of the European population develop-
ment are still poorly understood, although different
issues in this area have been already investigated [1-7].
These studies focused on analysis of highly polymorphic
uniparentally inherited genetic systems, mitochondrial
DNA (mtDNA) and Y chromosome, are among the most
intensely developed.Using mtDNA polymorphismanal-
ysis the investigation of the populations of Eastern, West-
ern, and Southern Slavs have been examined [8-18].
Analysis of mtDNA variation in European populations,
including Slavic populations, showed that Slavs have a
common origin, the central position among these popu-
lations is occupied by Western Slavs, and genetic differ-
ences between the groups of Slavs are mostly determined
by the degree of admixture with pre-Slavic population
inhabiting the contemporary ethnic area of Slavs, as well
as by the intensity of their interactions with the neighbor-
ing populations [19]. The latter conclusion follows from
the fact that the neighbors of Russians are western-Finn-
ish populations, characterized by rather high genetic
similarity to Russians, Germans, which are close to west-
ern Slavs, and Balkan populations, which are close to
Southern Slavs [19].

It should be noted, however, that not all Slavic
groups are equally characterized. Mitochondrial gene
pools diversity has been thoroughly investigated in
Southern and Eastern Slavs, while Western Slavs in
these investigations were represented by virtually one
ethnic group, Poles [5, 11-16]. Czechs and Slovaks,
also belonging to the group of western-Slavic popula-

tions remain poorly investigated [17]. The present
study was focused on investigating mtDNA diversity in
Czech population, as well as on the comparative analy-
sis of mtDNA distribution patterns in Slavs and neigh-
boring European populations.

MATERIALS AND METHODS

Biological material (whole blood samples) was col-
lected in the Departments of Internal Medicine of the
hospitals from individuals with no hereditary patholo-
gies. The sample tested (n = 279) was represented by
Czech individuals born in different regions of Czech
Republic.

Genomic DNA for the analyses was isolated from
the blood cells with the help of standard methods,
including cell lysis with proteinase K (Sigma, United
States) in the presence of 1% sodium dodecyl sulfate,
DNA purification by means of phenol/chloroform
extraction, and DNA precipitation with ethanol.

Screening of polymorphic sites, determining the
main groups of mtDNA haplotypes, spread in the pop-
ulations of Eurasia (Table 1), was performed by means
of the analysis of the mtDNA fragments amplified in
polymerase chain reaction with the primers described
in [21, 22]. Restriction fragments were fractioned by
use of electrophoresis in 8% polyacrylamide gels. For
DNA detection, gels were stained with ethidium bro-
mide, and DNA was visualized in UV light. Polymor-
phism was scored as the restriction site gain (+) and
loss (-).
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Table 1. Scheme of identification of the main mtDNA haplogroups using restriction analysis

mtDNA haplogroup Restriction polymorphism variants
HV —14766 Msel
H —14766 Msel, 7025 Alul
HVO0a —14766 Msel, +15904 Msel, +4577 Nlalll
HVO0b —14766 Msel, —15904 Msel, +4577 Nlalll
v —14766 Msel, +15904 Msel, —4577 Nlalll
R +12704 Mboll
U +12308 Hinfl
K +10394 Ddel, +12308 Hinfl, 9052 Haell
J +10394 Ddel, —13704 BstNI
T +13366 BamHI, +15606 Alul
Tl +13366 BamHI, +15606 Alul, —12629 Avall
NI —12498 Nlialll
I —4529 Haell, +8249 Avall, +10032 Alul, +10394 Ddel
W +8249 Avall, —-8994 Haelll
X —1715 Ddel, +14465 Accl
M +10394 Ddel, +10397 Alul
C +10394 Ddel, +10397 Alul, —13259 Hincll/+13262 Alul
D +10394 Ddel, +10397 Alul, -5176 Alul
G +10394 Ddel, +10397 Alul, +4830 Haell/+4831 Hhal
A + 663 Haelll
F1 —12406 Hpal/Hincll
L172 +3592 Hpal

Note: Restriction polymorphism variants are given according to the Cambridge Reference Sequence of mtDNA [20]. Restriction site gain

or loss is defined as + or —, respectively.

The mtDNA haplotypes were typed based on the
existing classification of mtDNA in human populations
[7, 23]. In accordance to this classification, mtDNA
haplogroups, except for haplogroup HV, were desig-
nated using Latin single-letter code. Taking into consid-
eration the recommendations given in recent study [24],
cluster pre-HV was designated as RO; (pre-HV)1, as
ROa; pre-V, as HVO; pre-VI, as HVOb; and pre-V2, as
HVO0a.

To identify DNA samples, which were impossible to
classify using the scheme of the analysis presented in
Table 1, screening of additional markers, determining
haplogroups L1 and L2 (within cluster L), and N9a
(within cluster N, with exception of R) was performed.
Identification of the samples within haplogroups L1
and L2 was done using the scheme of restriction analy-
sis, described in [25]. Haplogroup N9a was identified
with the help of the analysis of 7asl polymorphism in
the 5416-5419 fragment. mtDNA haplotypes charac-
terized by the presence of the +54167asl variant were
defined as N9a [23].

Statistical significance of the among-population dif-
ferences in terms of mtDNA haplogroup frequencies
was evaluated using the exact test for population differ-
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entiation [26]. Indices of mtDNA diversity in the popu-
lations, as well as F statistics values were computed
with the help of the ARLEQUIN 2.0 software package
[26], designed for the analysis of molecular variation
and population genetic structure.

RESULTS AND DISCUSSION

Analysis of mtDNA variation in Czechs revealed
that their gene pool was characterized by typical Euro-
pean composition of mtDNA haplogroups and subhap-
logroups. Similarly to other Slavic populations, the
dominant clusters in Czechs were H, U, T, and J (Table 2).
The overwhelming majority of mtDNA clusters, identi-
fied in Czechs, were of the western-Eurasian origin.
The frequency of eastern-Eurasian (Mongoloid)
mtDNA lineages in this population constituted 1.8%
(haplogroups A, N9a, and M). African lineage (with the
frequency of 0.4%) belonging to haplogroup L2a and
marked by the +13803Haelll variant was also detected.
In terms of their structure, mitochondrial gene pools of
the Slavic population groups examined were very sim-
ilar the composition of mtDNA haplogroups and sub-
haplogroups (Table 2). Analysis of population genetic
differentiation showed the absence of the population
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