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GENETIC DATA ON 15 STR LOCI
IN THE CAUCASIAN POPULATION
OF THE RUSSIAN FEDERATION

Population genetic data for the 15 STR loci included in
the AmpFISTR Identifiler kit (D8S1179, D21S11, D75820,
CSFIPO, D3S1358, THOI, D135317, D165539, D2S1338,
D195433, VWA, TPOX, DI8S51, D5S818 and FGA)
obtained from 1118 unrelated Caucasian individuals from
the Russian Federation are presented. In addition, a number
of forensically useful genetic parameters are reported.
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Introduction. Since it was first used more than
25 years ago for human identity and relation-
ship testing DNA has emerged as a powerful tool in
both civil and criminal justice systems. Currently,
there are many commercially available STR (short
tandem repeat) multiplex kits used in forensic
casework and other types of DNA analysis such as
paternity testing. Various criminal justice systems use
different STR multiplexes: SGM Plus was adopted
in the UK, The Netherlands, Austria and many
European countries, and New Zealand, and CODIS
was adopted by the USA, Canada and several other
countries. To harmonise STR loci used in forensic
work and facilitate DNA data exchange between
countries and police forces, Interpol has introduced
the Interpol Standard Set of Loci (ISSOL) containing
the seven loci (six informative loci, one optional
gender marker) which are common between major
forensic DNA profiling systems.

AmpFISTR Identifiler contains all markers
which are included in the SGM Plus and ISSOL
systems and is the method of choice for obtaining
DNA evidence in both criminal and non-criminal
legal practice in Russian Federation, Ukraine and
several other countries. Although allelic frequen-
cies for STRs included in this marker system
have been published for many European Slavic
populations [1—3], there is paucity of informa-
tion about populations from former USSR coun-
tries. In this paper we present data on genetic
variability of STR markers included in the
AmpF/STR Identifiler kit (D8S1179, D21S11,
D78820, CSF1PO, D3S1358, THO1, D13S317,
D16S539, D2S1338, D19S433, VWA, TPOX,
D18S51, D5S818 and FGA) for Caucasian popu-
lation of the Russian Federation.

Materials and Methods. Population. This rese-
arch is part of a wider socio-economic study of
paternity in the Russian Federation. DNA samples
were collected using buccal swabs from 1118
unrelated Caucasian individuals from 47 different
regions of Russia (Figure). In paternity duo tests,
the genotype of the child was selected for the
analysis in cases of non-excluded paternity; in
exclusion cases the genotypes of the alleged father
and the child were used. In paternity trio tests,
genotypes of both parents were selected for the
study. Alleged fathers were questioned prior to
the test as to whether they are biologically related to
the mother. Only cases where the alleged father
and the mother were known to be unrelated were
used for this study.
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Regional distribution of 1118 DNA samples analysed in the present study: 1 — Moscow and Moscow Region (304
samples), 2 — St Petersburg and Leningrad Region (68 samples), 3 — Vologda Region (6 samples), 4 — Ivanovo
Region (1 sample), 5 — Vladimir Region (2 samples), 6 — Smolensk Region (51 samples), 7 — Kaluga Region (2
samples), 8 — Bryansk Region (63 samples), 9 — Orel Region (2 samples), 10 — Kursk Region (1 sample), 11 —
Tula Region (3 samples), 12 — Belgorod Region (26 samples), 13 — Rostov Region (155 samples), 14 — Krasno-
dar Area (3 samples), 15 — Stavropol Area (31 samples), 16 — Voronezh Region (26 samples), 17 — Republic of
Northern Ossetia (52 samples), 18 — Samara Region (4 samples), 19 — Kaliningrad Region (3 samples), 20 —
Republic of Karelia (2 samples), 21 — Nizhegorod Region (1 sample), 22 — Perm Region (1 sample), 23 —
Pskov Region (2 samples), 24 — Arkhangelsk (1 sample), 25 — Tver Region (1 sample), 26 — Volgograd Region
(6 samples), 27 — Republic of Tataria (2 samples), 28 — Republic of Chuvashiya (3 samples), 29 — Murmansk
Region (6 samples), 30 — Republic of Bashkortostan (49 samples), 31 — Orenburg Region (9 samples), 32 — Re-
public of Komi (1 sample), 33 — Kurgan Region (88 samples), 34 — Sverdlovsk Region (91 samples), 35 — Omsk
Region (2 samples), 36 — Tyumen’ Region (9 samples), 37 — Novosibirsk Region (12 samples), 38 — Altai Area
(4 samples), 39 — Yamalo-Nenetskii Autonomous Area (1 sample), 40 — Republic of Khakassiya (2 samples),
41 — Krasnoyarsk Area (3 samples), 42 — Republic of Yakutia Saha (4 samples), 43 — Kamchatka Region (5
samples), 44 — Sakhalin Region (5 samples), 45 — Irkutsk Region (3 samples), 46 — Chita Region (1 sample),
47 — Amur Region (1 sample)

Individuals, who submitted DNA samples
for testing, were provided with a consent form
for using genetic information obtained from
analysis of their DNA for scientific purposes
in anonymised fashion. Only DNA samples for
which consent was obtained were used in the
study.

DNA analysis. DNA from buccal swabs was ex-
tracted using the QlAamp® 96 system (QIAGEN
GmbH) according to manufacturer’s recom-
mendations. Polymerase chain reactions were
performed in a GeneAmp PCR System 9600
(Perkin-Elmer) with AmpF/STR Identifiler kit
(Applied Biosystems) in a final volume of 25 pl
using 1.0—2.5 ng of target DNA. The products of
amplification were analysed on an ABI PRISM®
3700 (Applied Biosystems) instrument. Geno-
types were assigned using the Genotyper v.3.7
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software by comparison with reference allelic
ladders (Applied Biosystems).

Statistical analysis. Allelic frequencies and fo-
rensic parameters were determined by the Po-
werStats v 1.2 spreadsheet [4]. Testing for devia-
tions from Hardy-Weinberg equilibrium (HWE),
computations of the coefficient of inbreeding
Fis and the sub-population correction Fst were
performed using GDA software v 1.1 [5]. The
accepted level of significance for all statistical
tests was 0.05.

Data available from the author by email upon
request (andrei.semikhodskii@medicalgenomics.
co.uk).

Results and Discussion. Allelic frequencies and
forensic parameters are given in Table. Com-
parisons with previously published data for a
Russian population [6] reveal big similarities in

ISSN 0564—3783. Hlumonoeus u eenemurxa. 2012. No 6



[ | Genetic data on 15 str loci in the caucasian population of the Russian Federation [ |

allele frequency distribution. At the same time,
alleles 11 and 21 at locus D3S1358, alleles 9.1,
11.1 and 15 at locus D7S820, alleles 7 and 18
at locus D8S1179, alleles 7, 9.3 and 15 at locus
D13S317, allele 24 at locus D18S51, alleles 24.2,
25, 27.3, 28.2, 30.3 and 33.3 at locus D21S11,
and alleles 16, 20.2, 21.3, 22.3, 24.2 and 29 at
locus FGA which were not reported in the above
study were discovered in our population. Three
rare alleles at loci VWA (allele 21), D7S820 (allele
6) and D18S51 (allele 14.2) were not detected,
probably due to differences in ethnicity between
the two populations (there is no indication of
whether the Russian population described in [6]
was Caucasian, Asian or mixed, while the present
study was done exclusively on Caucasians). Based
on RxC contingency test (G. Carmody, Carleton
University, Canada), no differences with the
Byelorussian minority of Poland [2] or the Rus-
sian population [6] were found. At the same
time, significant differences were detected at
D21S11, FGA and vWA (all P < 0.05) when
comparing the studied population with a Polish
population [1].

Deviations from HWE were tested using Fish-
er exact-p method. Statistically significant devia-
tions from HWE were found for D16S539 and
FGA. This probably does not indicate popula-
tion stratification as such a phenomenon was
not observed previously in a larger study of the
Russian population [6]. Statistically significant
deviation from the HWE were detected for the
combinations D3S1358/FGA, D75820/D8S1179,
D8S1179/D13S317 (all P<0.01), D2S1338/
vWA,D3S1358/D21S11, D7S820/D13S317, and
D18S51/FGA (all P<0.05). The total number of
alleles observed for each system ranged from 8§
(TPOX and vWA) to 20 (D21S11 and FGA). As
expected, there is a positive correlation between
the level of polymorphism and the power of dis-
crimination (DP) with the most polymorphic
loci being generally the most discriminating. The
power of discrimination ranged from 0.792 in
TPOX to 0.973 in D2S1338. The combined val-
ues of power of exclusion (PE) and match prob-
ability (MP) were 0.99955 and 2.4 - 10718 respec-
tively. The combined value of MP for the loci
included in the SGM+ system was 1.7 - 10713,
The inbreeding coefficient Fis across all the 15
loci was 0.001.

ISSN 0564—3783. Llumonoeus u cenemura. 2012. No 6

The sub-population correction Fst was esti-
mated across all the 47 populations. The average
value of Fst computed across all loci and alleles
was 0.001268 thus indicating very small differen-
tiation between the populations. The upper and
lower bounds (95 % confidence interval) were
computed by bootstrapping and were found to be
0.009282 and —0.007788 respectively.

There is a lack of information of frequency of
forensically important STR for the population of
the Russian Federation. The data presented in this
paper can be used in criminal legal practice for
calculating random match probability as well as in
civil practice to resolve paternity and relatedness
disputes. Because the data are collected in various
regions of the country from general population they
better represent the general Caucasian population
than databases compiled using samples from par-
ticular strata of society (e.g. convicted criminals,
students or soldiers). Although the estimated value
of Fist for the Russian Caucasian population is small
(0.001268) some populations studied consisted of
only several individuals which could have skewed
the results. The effect of sampling on estimation of
Fst is well known. Because of this forensic scientists
tend to use relatively large values for Fst (typically
1—4 %) thus giving a conservative estimate of a
match probability which usually tends to favour the
defendant.

A. Cemuxodckuii, HA. Kozy6, U.A. Cozunos

IFTEHETMYECKHME JAHHBIE I10 15 STR
JIOKYCAM Y EBPOINEOMAHOI'O HACEJIEHHS
POCCHUNMCKOUN ®EAEPALINN

[IpencrapieHbl MOMYJSIIMOHHO-TEHETUYECKHE JaH-
Hole st 15 STR J10KycoB, BXOASIIMX B CUCTEMY
AmpFISTR Identifiler (D8S1179, D21S11, D7S820,
CSFIPO, D3S1358, THO1, DI3S317, DI16S539,
D2S1338, D19S433, VWA, TPOX, DI18S51, D5S818
u FGA). Jlokychl mojiydeHbl Ha OCHOBAaHWM aHa-
sm3a 1118 HepoaACTBEHHBIX JIMIL €BPOTIEOMIHOI pachl,
MIpOXMBAIOIIMX Ha Tepputopuu Poccmiickoit Deme-
paumu. Ha ocHOBaHMM 3TMX JaHHBIX pacCUMTaHbl Bax-
Hble TEHETUMYEeCKHUE TMapameTpbl, KOTOPbIE HCIOIb-
3YI0TCSl IpU KpUMUHanucTuueckom aHanuze JHK.

A. Cemixodcokuii, H.O. Kozyo, 1.0. Coszinos

FEHETUYHI IAHI 3A 15 STR JIOKYCAMUA
Y €BPOIEOIAHOTO HACEJIEHHS
POCIMCBKOI ®EAEPALIII
HagseneHo nomnyssiniiitHo-reHeTHuHi gaHi 3a 15 STR
JIOKycamu, 1110 BXoasaTh B cucteMmy AmpFISTR Identi-
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filer (D8S1179, D21S11, D7S820, CSF1PO, D3S1358,
THO1, DI13S317, DI16S539, D2S1338, D19S433,
VWA, TPOX, D18S51, D5S818 ta FGA). Jlokycu
OTPUMAHO Ha OCHOBi aHamiizy 1118 HecrmopimHeHUX
0cib €BpOIEOINHOI pacH, IO MPOXUBAIOTh HA TEPU-
topii Pociiicbkoi ®Denepanii. Ha ocHOBi mux maHux
pO3paxoBaHO BaXKJIMBiI T€HETWYHi MapamMeTpu, sIKi BU-
KOPHUCTOBYIOTbCSI TIPU KPUMIHAIICTUMHOMY aHaJli3i
JHK.
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