ISSN 0026-8933, Molecular Biology, 2007, Vol. 41, No. 1, pp. 1-4. © Pleiades Publishing, Inc., 2007.

Original Russian Text © B.A. Malyarchuk, M. WoZniak, J. Czarny, M.V. Derenko, T. Grzybowski, D. Miscicka-Sliwka, 2007, published in Molekulyarnaya Biologiya, 2007,

Vol. 41, No. 1, pp. 3-7.

GENOMICS.

TRANSCRIPTOMICS. PROTEOMICS

UDC 575.17:340.6

Variation of 15 Autosomal Microsatellite DNA Loci
in the Russian Population

B. A. Malyarchuk®, M. WoZniak?, J. Czarny’, M. V. Derenko?,
T. Grzybowski’, and D. Miscicka-Sliwka?

¢ Institute of Biological Problems of the North, Far East Division, Russian Academy of Sciences, Magadan, 685000 Russia;

e-mail: malyarchuk@ibpn.ru

b Forensic Medicine Institute, The Ludwik Rydygier Collegium Medicum, The Nicolaus Copernicus University,
85-094 Bydgoszcz, Poland
Received April 06, 2006

Accepted for publication April 27, 2006

Abstract—The allele frequencies of 15 autosomal STR loci (D3S1358, vWA, FGA, THOI, TPOX, CSFIPO,
D5S818,D13S317, D7S820, D16S539, D2S1338, D8S1179,D21S11, D18S51, and D19S433) used in forensic
medicine were determined for the Russian population of European Russia (N = 176). The power of discrimina-
tion (PD) and power of exclusion (PE) of the system of the 15 STR loci were 0.999 999 999 999 999 986 and
0.999 999 331 310 171 000, respectively. The allele and genotype frequency distributions in the Russian pop-
ulation corresponded to the Hardy—Weinberg equilibrium. The D2S1338, D18S51, D21S11, and FGA loci were

identified as the most informative markers for the Russian population and proposed as a reference for forensic

studies in the Russian Federation.
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INTRODUCTION

The variation of short tandem repeats (STRs), or
microsatellites, dispersed through the whole human
genome, is actively investigated in forensic labs for
personal identification and determination of genetic
relationships between individuals [1, 2]. Progress in
studying the variation of autosomal microsatellite loci
has become possible due to highly efficient multilocus
DNA amplification systems, such as AmpFISTR SGM
Plus and AmpFISTR Profiler. Thus, multilocus detec-
tion of autosomal microsatellites is now one of the
most powerful tools in studies of genetic variation.

In spite of progress in creating databases of the
allele and genotype frequency distributions of STR
loci in various groups of the global population and
individual ethnic groups, the body of information
about polymorphic autosomal microsatellite loci in
the ethnically differentiated population of the Russian
Federation is still insufficient. The most part of the
information obtained for the Russian population rep-
resents data on the allele frequency distributions of
several loci used in forensic studies [3-5]. The use of
a panel of nine STR loci (D3S1358, vWA, FGA,
D8S1179, D21S11, D18S51, D5S818, D13S317, and
D7S5820) included into the AmpFISTR Profiler Plus
system to study the genetic variation in ethnic Rus-
sians from different (European and Asian) regions of

the Russian Federation essentially increased the
power of discrimination (PD) of indirect genetic per-
sonal identification [6]. However, the variation of
autosomal STR loci in Russians from European Rus-
sia is still insufficiently characterized. In this work,
we studied the variation of 15 microsatellite loci in
176 ethnic Russians from European Russia, using
AmpFISTR SGM Plus and AmpFISTR Profiler multi-
plex PCR amplification systems.

EXPERIMENTAL

Sample. Genomic DNA was isolated from venous
blood, using a standard technique, which included
treatment with a detergent (1% SDS) and proteinase K
(Sigma) and chloroform—phenol extraction [7]. The
sample included 176 unrelated ethnic Russians from
the southern part of European Russia: Stavropol (N =
59), Orel (N = 72), and Saratov (N = 45) regions.

Genotyping. STR loci were amplified using Amp-
FISTR SGM Plus and AmpFISTR Profiler multiplex
systems as recommended by Applied Biosystems. The
amplification products were electrophoretically sepa-
rated using an ABI Prism 377 DNA sequencer
(Applied Biosystems). Control DNA samples and allele
standards were used for quality control. The size of the
PCR products was determined using the GeneScan
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(v. 3.1) and Genotyper (v. 2.0) software (Applied Bio-
systems).

Statistical analysis of the data was carried out using
the Arlequin software package (v. 2.000) [8] and the
PowerTyper Excel spreadsheet program (Promega) [9].

RESULTS AND DISCUSSION

The allele frequencies of 15 STR loci (D3S1358,
vWA, FGA, THOI, TPOX, CSFIPO, D5S818,
D13S317, D7S820, D16S539, D2S1338, D8S1179,
D21S11, D18S51, and D19S433) assayed in 176 Rus-
sians are shown in the table. The observed genotype
frequencies corresponded to the Hardy—Weinberg dis-
tribution. PD of the multiplex DNA amplification sys-
tems was very high. For example, PD and the power
of exclusion (PE) of the locus panel in the Russian
population were 0.999 999 999 999 999 986 and 0.999
999 331 310 171 000, respectively. Four of the 15 loci
(D2S1338, D18S51, D21S11, and FGA) were the
most informative for genetic personal identification
(PIC > 0.8, see the table). Comparative analysis of our
data and earlier results of typing nine STR loci
(D3S1358, vWA, FGA, D8S1179, D21S11, D18S51,
D5S818, D13S317, and D7S820) in the Russian pop-
ulation [6] showed a similar character of allele fre-
quency distribution. Comparison of the allele fre-
quency distribution for the STR loci from the AmpFI-
STR SGM Plus panel in the Russian and other Slavic
populations (Poles [10], Slovenes [11], Serbs [12],
and Bosnians [13]) revealed no reliable distinctions in
Fgr. Compared with the above Slavic ethnic groups,
Russians were characterized by a higher frequency of
allele D3S1358*16 and lower frequencies of alleles
D13S317#%12, vWA*14, D3S1358*18, and FGA*21.
At the same time, Russians and Poles are similar in the
distribution of alleles 12, 13, and 15 of D18S51.
Moreover, there were no reliable distinctions between
Russians and Poles regarding the allele frequency dis-
tributions of the STR loci included in both PCR
amplification systems [11].

Thus, the data obtained in our work show that anal-
ysis of the variation of the autosomal STR loci
included in the AmpFISTR SGM Plus and AmpFISTR
Profiler systems is promising for personal identifica-
tion in the Russian population. In view of a suffi-
ciently great number of the STR loci examined in Rus-
sians from the southern regions of European Russia,
our results make an important contribution to the cre-
ation of a reference database of molecular data,
required for further improvement of the statistical
basis of forensic studies in the Russian Federation.
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