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Abstract. Data on mitochondrial DNA (mtDNA) polymorphism at the population level are of significant interest to
researchers in the fields of population and ethnic genetics, forensic medicine, and forensic science. In the present
study, we have obtained data on the variability of whole mitochondrial genomes in the immigrant East Slavic popu-
lation of Northeastern Siberia (using the Magadan region as an example). The study yielded novel data concern-
ing mtDNA variability in the Magadan region’s inhabitants comprising maternal lineages of Russians (N = 49) and
Ukrainians (N = 15), as well as individuals with a mixture of maternal and paternal ancestries, including Russians on
the maternal side and indigenous populations (Koryaks, Evenes, and Itelmens) on the paternal side (N = 4). In addi-
tion, the mitogenomes of the Russian population from the Novgorod, Kaluga, and Yaroslavl regions (N = 15) were
sequenced to enhance the power of the phylogeographic analysis. The results of the study demonstrated that the
mitochondrial gene pool of the East Slavic immigrant population in the Magadan region is characterized by a high
level of diversity. The analysis of genetic differentiation of Russian populations within Russia, as measured by the
variability of complete mitochondrial genomes, revealed a low level of interpopulation differences (Fst = 0.15 %,
P =0.2). The results of multidimensional scaling of Fst distances indicate that the Russians residing in the Magadan
region are genetically similar to the Russian populations inhabiting the southwestern part of the country, specifical-
ly the Belgorod and Orel regions. The gene pool of the Russian population in the Magadan region is predominantly
characterized by mtDNA haplotypes of West Eurasian (including European) origin. The prevalence of East Asian-
derived haplotypes among the Russian population is relatively low, accounting for approximately 4.8 % of the
total. However, certain East Asian-specific haplogroups, such as F1b1 and Z1a1a, have demonstrated a prolonged
presence in the gene pools of Eastern European populations, as evidenced by phylogeographic analysis. Among
the European mtDNA haplotypes of Russians from the Magadan region, Eastern European variants predominate,
and they also have a high proportion of mtDNA haplotypes specific to Slavs (19.4 %). Furthermore, rare mtDNA hap-
lotypes have been identified in the mitochondrial gene pools of Russians and Ukrainians residing in the Magadan
region. These rare haplotypes are linked to the maternal lines of Empress Alexandra Fedorovna Romanova (hap-
logroup H1af2) and Prince Dmitry, son of Prince Alexander Nevsky (haplogroup F1b1-a3a2a).
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AHHoTauuA. MHdopmauua o nonumopdurame mutoxoHapuanbHon OHK (MTOHK) Ha monynAuMOHHOM ypoBHe
BbI3blBaeT 6OMbLUON UHTEPeC CO CTOPOHbI UcCefoBaTenell B 061aCT NONYAALNOHHON N STHNYECKON reHeTUKN,
cynebHo MeaVLMHbI U KPUMUHANUCTUKI. B HacToAwweln paboTe nonyyeHbl faHHble 06 U3MEHUMBOCTU LiESbIX MI-
TOXOHAPWAbHbIX FEHOMOB Y MPULLIIOFO BOCTOYHOCIaBAHCKOro HaceneHus CeBepo-Boctoka Cnbmpu (Ha nprmepe
MaragaHcko o6nacti), a TakxKe HOBble cBefeHNA 06 n3meHumBoctn MTOHK y xuteneii MaragaHckoin obnacti —
pycckux (N = 49) n ykpanHues (N = 15) - no MaTepUHCKOWN NINHMK, @ TaK>Ke METUCHOTO NMPOUNCXOXKAEHNA — PYCCKUX
Mo MaTEPUHCKON JIMHWM 1N KOPEHHbIX »KUTenen (KOPAKK, 3BeHbI, UTenbMeHbl) No otuoBckor nuHum (N = 4). Kpome
3TOro, ASIA NOBbIWEHUA NHOPMATUBHOCTM dunoreorpadryeckoro aHann3a CeKBeHNPOBaHbI MUTOFEHOMbI PYyC-
ckux HoBropopackoii, Kany»ckoi n ipocnaeckoi obnacteit (N = 15). Pe3ynbTaTbl NpoBefEHHOIO NCCIEA0BAHMS NMO-
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Monumopdunsm MUTOXOHAPUANbHBIX FEHOMOB
y BOCTOYHOCNABAHCKOro HaceneHua Cesepo-Boctoka Crnbrpu

Kasanu, 4To MUTOXOHAPUANbHbIA reHOPOHS, NMPULLIOrO BOCTOYHOC/IABAHCKOrO HaceneHua MaragaHckow obnactu
XapaKTepur3yeTCs BbICOKMM YPOBHEM FEHETMYECKOTO pa3Hoobpasua. Pe3ynbTaTbl aHanm3a reHeTndeckon andpde-
peHuraLumn Nonynaunin PyccKoro HaceneHus Poccrm no AaHHbIM 06 U3MEHUMBOCTY LIEMbIX MUTOXOHAPUANIbHBIX
reHOMOB CBUETENbCTBYIOT O HU3KOM YPOBHE MEXNOMYAALNOHHbIX pa3nnymn (Fst = 0.15 %, P = 0.2). o pe3ynbTa-
TamM MHOFOMEPHOTO LWKanMpoBaHuA Fst-anctaHumin pycckne MaragaHckon o6nacTv KnactepursyoTca C pyccKumm
0ro-3anafHomn Yactu cTpaHbl — nonynaunamm benropopckoi n Opnosckoi obnacTeir. B reHopoHAe pycckoro Ha-
ceneHuns MaragaHckor obnactv npeobnagatot rannotunbl MTAHK 3anagHoeBpasniickoro (BKoYas eBponenckoe)
npouncxoxaeHus. [lona rannoTnnoB BOCTOYHOA3MATCKOrO MPOUCXOXKAEHWA Y PYCCKUX HeBenmnKa (4.8 %), ogHaKo
YyacTb 13 Hux (rannorpynnsl F1b1 1 Z1ala), cornacHo pesynbtatam ¢unoreorpadunyeckoro aHanmsa, AnuTenbHoe
BpeMs 3BOMIOLMOHMpPOBana B reHoboHAax nonynauuii BoctouHoin EBponbl. Cpefin eBponenckmx no nponcxoxae-
Huto rannotunos MTAHK y MaragaHcKmx pycckrx npeobnafatoT BOCTOYHOEBPOMENCKME BapraHTbl, @ TakKe y HUX
BblcOKa fona rannotunos MTAHK, cneunduunbix ana cnassaH (19.4 %). B MuToxoHapmranbHbIX reHopoHAaxX PyccKux
1 yKpaunHLeB MaragaHckoi 061acTi o6Hapy»XeHbl pefKre ranjaoTurbl, POACTBEHHbIE MATEPUHCKUM JIMHUAM UMIe-
paTtpuubl AnekcaHapbl DegopoBHbl PomaHoBon (rannorpynna H1af2) n KHA3a OmMnTpusa, cbiHa KHA3A AnekcaHapa
HeBsckoro (rannorpynna F1b1-a3a2a).

KnioueBble cnoBa: MUTOXOHAPWANbHBIA FEHOM; FeHETUYECKUA nonmmopdusm; monekynsapHaa d¢unoreorpadus;
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Introduction

Mitochondrial DNA (mtDNA) is a maternally inherited, non-
recombining genetic system that is highly informative for
studying the genetic history of populations and reconstructing
migrations. The utilization of mtDNA markers to investigate
the emergence processes of Siberian immigrant populations of
Eastern European (predominantly Russian) origin dates back
to the initial population studies of mitochondrial DNA poly-
morphism in Russia (Lemza, Sokolova, 1992; Malyarchuk
et al., 1994; Derenko, Malyarchuk, 1996; Kazakovtseva et
al., 1998). Recent studies have demonstrated that the migrant
population of Siberia exhibits a high diversity of mitochon-
drial lineages, predominantly of European origin (Gubina et
al., 2014). This phenomenon can be attributed to historical
migration processes that commenced in the 16th—17th cen-
turies, coinciding with the exploration of Siberia by Russian
pioneers. These processes persisted throughout the capitalist
and socialist development of Russian society, contributing to
the contemporary genetic landscape of the region.

Meanwhile, investigations of mtDNA polymorphism in
the Russian Old Believers of Siberia, who diverged in the
mid-17th century, demonstrated that the genetic composition
ofthe Old Believers aligns with that of European populations,
including Russians. Nevertheless, the prevalence of the East
Asian component in the gene pool of the Russian Old Believ-
ers is marginally higher compared to contemporary Russians
residing in the Novosibirsk Oblast (Gubina et al., 2014). This
observation may be attributed to the increased level of inter-
marriage between the Old Believers and indigenous Siberians,
living in close proximity for several centuries.

Meanwhile, investigations of mtDNA polymorphism in
the Russian Old Settlers — descendants of Russian servants
and traders who established themselves in the Far North of
Eastern Siberia from the mid-17th century onward — revealed
a remarkably elevated proportion of East Asian genetic pat-
terns in the gene pools of the Russian Old Settlers (100 % in
Pokhodsk and Markovo residents, 67 % in Russkoe-Ust’e
residents) (Sukernik et al., 2010; Borisova et al., 2024). This
phenomenon can be attributed to the unique historical develop-
ment of the Russian Old Settlers’ populations, characterized
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by intermarriage between immigrants from Eastern Europe
(Cossacks, merchants, and industrialists) and indigenous
women, predominantly of Yukaghir origin (Sukernik et al.,
2010; Solovyev et al., 2023; Borisova et al., 2024).

The genetic structures of modern indigenous populations in
the northeast of Siberia are similarly organized. The gene pools
of the Koryaks, Evens, and Chukchi also show asymmetry in
the contribution of maternal (by mtDNA) and paternal (by
Y chromosome) lineages of European origin, with paternal
lineages of this kind sharply prevailing over maternal lineages
(Balanovska et al., 2020; Agdzhoyan et al., 2021; Derenko et
al., 2023; Solovyev et al., 2023; Borisova et al., 2024; Malyar-
chuk, Derenko, 2024). The initial settlements established by
Russian explorers and traders (Tauysk, Gizhiginsk, Yamsk,
Ola, and other settlements) emerged in the 17th—18th centuries
within the boundaries of Magadan Oblast. However, it was
not until the 1930s that a significant influx of individuals,
numbering in the hundreds of thousands, arrived in the region,
primarily driven by the economic development of this pros-
perous Siberian territory. Consequently, the Magadan Oblast
began to form the so-called newcomer population, which was
predominantly comprised of Russians (81.5 %) and Ukrainians
(6.3 %) (according to Rosstat data from 2010). The indigenous
aboriginal population constituted approximately 3 % of the
total Magadan Oblast population, numbering 133,387 indi-
viduals (according to Rosstat data from 2024).

In this paper, we present data on the variability of whole
mitochondrial genomes in the immigrant population of the
Magadan region. Our objective is to use these data to identify
phylogeographic patterns of mitochondrial haplotypes and to
study interpopulation relationships of the Russian population
of the Russian Federation.

Materials and methods

Mitochondrial genome sequences of the Russian residents
of the Magadan region (Magadan city and settlements of the
Severo-Evensky district; N = 49) were determined. The mito-
chondrial genomes of Magadan residents were also subjected
to phylogeographic analysis, which included 15 Ukrainians
(on the maternal side) and four individuals of mixed ancestry,
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comprising Russians on the maternal side and indigenous
peoples (Koryaks, Evenes, and Itelmens) on the paternal side
(Table S1 in the Supplementary Materials)'.

Furthermore, the mitogenomes of the Russians from the
Novgorod, Kaluga, and Yaroslavl oblasts (N =10, 3, and 2, re-
spectively) were sequenced to enhance the comprehensiveness
of phylogeographic analysis (Table S1). The methods and ap-
proaches employed for sequencing whole mtDNA molecules
were previously described (Derenko, Malyarchuk, 2010).
The nucleotide sequences of mitochondrial genomes were
deposited in GenBank (www.ncbi.nlm.nih.gov) under acces-
sion numbers PQ285752-PQ285800, PQ300111-PQ300129,
and PQ283331-PQ283345.

Phylogenetic relationships between mtDNA nucleotide
sequences were analyzed using the maximum parsimony
method implemented in the mtPhyl v4.015 program (https://
isogg.org/wiki/MtPhyl). During the construction of the tree,
length polymorphism at sites 16180-16193, 309-315, and
514-524 as well as substitution at position 16519 were not
considered. To determine the evolutionary age of mono-
phyletic mtDNA clusters, we employed the molecular clock
incorporated in the mtPhyl program based on the correction of
the long-term phylogenetic rate of mutations in human mtDNA
(one nucleotide substitution in the whole mitogenome over
3,624 years, or 1.665 % 108 substitutions per site per year),
taking into account the effect of negative selection (Soares
et al., 2009).

The phylogenetic classification of mtDNA haplogroups
proposed by the developers of the PhyloTree resource (www.
phylotree.org) was utilized as a foundation for this study.
Furthermore, the regularly updated classification of mtDNA
variants provided by the YFull MTree resource (https://www.
yfull.com/mtree/) was also considered. The designation of
monophyletic mtDNA clusters as ethnospecific was made on
the following criteria: at least 75 % of mtDNA haplotypes in
the cluster were found to be characteristic of representatives
of a certain ethnic group (e. g., Russians) or ethnic commu-
nity (Slavs). For the phylogeographic analysis of mtDNA,
we utilized data on the variability of complete mitogenomes
in individuals representing diverse human populations, as
reported in GenBank, the Logan DNA Project (http://www.
ianlogan.co.uk), and YFull MTree. At the end of 2024, the
GenBank database has accumulated a collection of over
61,000 mitochondrial genomes, representing a diverse array
of ethnic groups from various geographical regions worldwide
(https://www.mitomap.org/foswiki/bin/view/MITOMAP/
GBFreqlnfo). The ethnic affiliation of the studied samples
was determined through the utilization of information derived
from the available databases.

In order to undertake a comparative analysis of complete
mtDNA variability at the population level, we employed
previously published data for the Russian populations of the
European part of the country (Malyarchuk et al., 2017). In ad-
dition to 49 new mtDNA sequences, the Russian samples from
the Magadan region included 13 previously sequenced mito-
chondrial genomes (Table S1). The genetic diversity parame-
ters of populations were calculated using the DnaSP 5.10.01

"Table S1 and Fig. S1 are available at:
https://vavilov.elpub.ru/jour/manager/files/Suppl_Malyarchuk_Engl_29_5.xIsx
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software package (Librado, Rozas, 2009). The analysis of mo-
lecular variability (AMOVA, Fst-analysis) based on pairwise
nucleotide differences between mitogenomes was performed
using the Arlequin 3.5.1.2 software package (Excoffier, Li-
scher, 2010). The location of populations in two-dimensional
space was investigated using the multidimensional scaling
method of interpopulation Fst-differences, implemented in
the STATISTICA10 software package (StatSoft Inc.).

Results and discussion

Interpopulation differences of the Russian population
based on whole mitochondrial genome variability data

An analysis of mtDNA variability revealed that the studied
Russian samples from the Magadan region (49 new and 13 pre-
viously sequenced mitogenomes) do not show significant dif-
ferences at the population level in the primary parameters of
genetic diversity in comparison with other Russian populations
of the European part of Russia (Table 1). According to these
results, the Magadan Russians occupy an intermediate posi-
tion among the Russian populations, where the lowest values
of the average number of pairwise nucleotide differences (k)
are observed among the Russians of the Pskov and Novgorod
regions, and the highest, among the Russians of the Vladimir
region. Tajima’s D parameter, which tests the neutrality of
mtDNA evolution within populations, has a significantly nega-
tive value in the Magadan region, a finding also observed in
other European populations, including Russians (Litvinov et
al., 2020). This suggests the influence of negative selection
on mtDNA variability.

The analysis of Fst-differences between mitochondrial
genomes in Russian populations showed the absence of in-
terpopulation differences (Fst = 0.15 %, P = 0.2). Pairwise
comparisons revealed statistically significant differences
between the population of the Vladimir region and the north-
western Russian populations of the Pskov and Novgorod
regions (Table 2). Conversely, the results of multidimensional
scaling of interpopulation F'st-differences indicate that the
Russian population of the Magadan region is grouped with the
southwestern populations of the Belgorod and Orel regions
(Fig. 1). This grouping is significantly different from the Rus-
sians of the Vladimir region, as can be seen from the results
of multidimensional scaling.

Phylogeographic analysis of mtDNA haplotypes

of the East Slavic immigrant population

of the Magadan region

The gene pool of Russian population of Magadan region is
represented mainly by Western Eurasian mtDNA haplogroups
(95.2 %) (Table S1). The most prevalent are haplogroups H
(37.1 %), T (16.1 %), U (14.5 %), J (6.5 %), and HV (4.8 %).
Other Russian populations in Eastern Europe have similar
mitochondrial haplogroup spectra (Morozova et al., 2012;
Kushniarevich et al., 2015; Malyarchuk et al., 2017).

The results of the phylogenetic analysis revealed the pre-
sence of 62 different mtDNA haplotypes within the cohort
of the Russian population residing in the Magadan region
(N = 62). This indicates that the sample did not contain iden-
tical haplotypes. Furthermore, phylogeographic analysis of
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Table 1. Genetic parameters in Russian populations according to the data on variability of whole mitochondrial genomes

Populations N n s h s k Tajima’s D (p-value)
Magadan'’ 62 61 416 0.999 +0.003 0.0018 £ 0.0009 30.24 -2.39(<0.01)
Belgorod2 64 64 437 1.0 £0.003 0.0018 £ 0.0009 30.18 -2.39(<0.01)

Orel? 48 48 311 1.0 +£ 0.004 0.0017 £ 0.0009 28.44 -2.18 (< 0.01)
Vladimir? 73 71 433 0.999 + 0.002 0.0019 £+ 0.0009 31.38 -2.27 (< 0.01)
Tula? 59 59 418 1.0 £0.003 0.0018 £ 0.0009 29.38 -2.41(<0.01)
Pskov? 68 66 368 0.999 +0.003 0.0016 = 0.0008 26.88 -2.29 (< 0.01)
Veliky Novgorod? 64 63 404 1.0 £0.003 0.0017 £ 0.0009 27.99 -241(<0.01)
Russians in total’ 438 419 1,224 0.9997 + 0.0002 0.0018 £ 0.0009 29.19 -2.59 (< 0.001)

Note. N - sample size; n - number of haplotypes; s — number of polymorphic sites; h — haplotypic diversity; T — nucleotide diversity; k — average number of pair-
wise nucleotide differences.
References: ' present study; 2 Malyarchuk et al., 2017.

Table 2. Fst-differences between Russian populations according to the data on the variability of nucleotide sequences
of whole mitogenomes

Populations Belgorod Orel Vladimir Tula Pskov Veliky Novgorod
Belgorod 0

Orel 0 0

Vladimir 0.0048 0.0025 0

Tula 0.0007 0 0.0085 0

Pskov 0 0 0.0115* 0.0043 0

Veliky Novgorod 0 0 0.0093* 0.0026 0 0

Magadan 0.0005 0 0 0.0039 0.0013 0

Note. Fst-values are based on pairwise nucleotide differences between mtDNA haplotypes and are shown under the diagonal.
* Statistically significant differences (P < 0.05).

the mtDNA haplotypes identified in the Magadan Russians 1.0

revealed that these genetic variants are predominantly distrib- 08 )

uted within the European population (refer to Table S1 and a%aqan

Figure S1 for more details). A total of three distinct haplotypes 06 f'

were identified as belonging to haplogroups that are prevalent 04 3elgorod

in West Asia, including H-7630-11113-12172, R0ala5, and P

MS5alb, with samples 10 R,2 R, and 44 R corresponding to 02

these haplogroups, respectively. However, the origins of two

additional haplotypes could not be determined. Approximately § _ Viadimir
a quarter of the Magadan sample (25.8 %) consisted of mtDNA : 02 ik JNovgorod @ ®
haplotypes common in Eastern European populations, with 5 _04 )

almost 20 % of the Magadan Russian haplotypes belonging Pskov

to mtDNA subgroups predominantly distributed among Slavs 06 °

(haplogroups HV-15617, HV6al, H1b2g, H13a2b, U4d2b, -08

USalalh, USa2blg, USa2alo, Klcle, K2bl, J1c3al, V7a)

(Flg Sl) A pl'OpOI'tiOIl of the samples (113 %) were found _1.?0.8 ~06 -04 -02 0 0.2 0.4 0.6 0.8 1.0 12
to belong to haplogroups that had been identified primarily Dimention 1

within the Russian population (H5ala, J1c4bl, I1alc-10454, Fia. 1. Results of multidi onal scaling of int lation Fstoval

ig. 1. Results of multidimensional scaling of interpopulation Fst-values
ch_10.086._12_136’ Rlalal, Flbl-a3a2a). The frequency of based on pairwise nucleotide differences between sequences of whole
the Baltic-Finnish component (H1n4, H49, USblbla, Zlala)  mitochondrial genomes from different Russian populations. The stress
was 8.1 %. value is equal to 0.00003.
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Fig. 2. Phylogenetic tree of mtDNA of haplogroup F1b1-a3a.

Nucleotide positions at which transitions occurred are shown on the branches;
16180delA indicates deletion A at position 16180; the GenBank sample num-
bers and ethnicity are also indicated.

Three mtDNA haplotypes identified in the Russians of the
Magadan region belong to haplogroups of East Asian origin:
F1bl, Zlala, and N9a2a2. However, the phylogeographic
analysis demonstrated that haplogroup N9a2a2 is exclusively
distributed in East Asia, as it was detected only in the Japanese
population (Fig. S1). The presence of the Zlala haplotype
suggests a potential contribution of Finno-Ugric tribes to the
ethnic history of Russians (Lunkina et al., 2004). This mtDNA
haplogroup is prevalent in populations from Northeastern
Europe, particularly in the Fennoscandian region. It is hypo-
thesized that this haplogroup was introduced into the gene
pool of the Sami and Finns from the Volga-Urals region about
3,000 years ago (Tambets et al., 2004; Ingman, Gyllensten,
2007). The Flbl-haplotype identified in the Magadan Rus-
sians is noteworthy for its association with the Flbl-a3a2a
subgroup, which, according to the YFull MTree classifica-
tion system, is predominantly present in the modern Russian
populations of the Kursk, Belgorod, and Bryansk regions
(Table S1). Phylogenetic analysis showed that this haplotype
is almost identical (except for deletion at position 16180) to
the F1bl-haplotype identified in Prince Dmitry, son of Prince
Alexander Nevsky, and possibly of Cuman origin (Zhur et
al., 2023) (Fig. 2).

Phylogeographic analysis of 15 mitogenomes of Ukrainian
origin also demonstrated that the identified mtDNA haplo-
types are predominantly distributed in European populations
(Table S1). Three of these haplotypes belong to Slavic-specific
mtDNA haplogroups (H6cl, Hlu5a2, HV9blal), while one
more belongs to haplogroup USblblald, which is predomi-
nantly distributed among Finns. Notably, the Ukrainian sample
from the Magadan region exhibited a rare haplotype belong-
ing to haplogroup Hlaf2, which is known to be associated
with the maternal lineage of Empress Alexandra Fedorovna
Romanova (Fig. 3).
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4137
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1.29(-1.22; 3.84) ky
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16111

FJ656214_ Empress
Alexandra F. Romanova

Fig. 3. Phylogenetic tree of mtDNA of haplogroup H1af.

Nucleotide positions at which transitions occurred are shown on the branches,
and the evolutionary age of the H1af2 subgroup in thousands of years (ky) is
also indicated.

Despite the substantial size of the GenBank database, which
includes more than 61,000 mitogenomes from diverse ethnic
backgrounds, it lacks other Hlaf2 sequences. In contrast, the
YFull MTree database contains additional Hlaf2 sequences
(YF129594 and YF109892). However, both databases lack
information on ethnic origin and the nucleotide sequences
themselves. Our study enabled the detection of an Hlaf2
haplotype associated with the Russian Tsarina in an individual
of Ukrainian origin. The evolutionary age of the Hlaf2 sub-
group was determined to be about 1.3 thousand years, and
the YFull MTree database suggests a slightly higher estimate
of 3.2 thousand years. Genealogical data indicate that the
maternal lineage of the Russian Empress (or Queen Victoria
of Great Britain, respectively) is of Western European (espe-
cially French) origin.

Phylogeographic analysis of individuals of mixed ancestry
revealed that the haplotypes of two individuals (Koryak on
the paternal side) belong to haplogroups found predomi-
nantly among Finns (K1cl and USblbla). The remaining
two mtDNA haplotypes are associated with haplogroups for
which the precise geographical origins remain uncertain; both
J2blall and USalala are common in European populations.

Conclusion

The results of the study demonstrated that the mitochondrial
gene pool of the East Slavic immigrant population in North-
eastern Siberia (with a focus on the Magadan region) exhibited
a high level of diversity. At the same time, the genetic differen-
tiation of Russian populations, as determined by the analysis of
variability in whole mitochondrial genomes, was found to be
remarkably low. This finding suggests a high degree of similar-
ity among mtDNA haplotypes in diverse Russian populations.
The mitochondrial gene pool of the Russian population of the
Magadan region does not differ significantly from the gene
pools of other Russian populations of the European part of the
country. According to the results of multidimensional scaling
of Fst-distances, the Magadan Russians cluster with the Rus-
sian populations of the southwestern part of the country, spe-
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cifically the Belgorod and Orel regions. This result indicates
a distinctive characteristic of the contemporary population of
Northeastern Siberia in comparison with the populations of the
Russian Old Settlers, who established themselves in the Far
North of Eastern Siberia since the middle of the 17th century.
The Russian Old Settlers have a markedly high prevalence
of East Asian (predominantly Yukaghir) mtDNA haplotypes
(Sukernik et al., 2010; Borisova et al., 2024). The analysis of
Y chromosome polymorphism and autosomal loci shows that
the European variants of polymorphism preserved in these
populations (along with the Russian language and culture) are
predominantly associated with the population of Northeastern
Europe. This finding lends support to the “Pomor” hypothesis
of the origin of the Russian Old Settlers of the Arctic coast
(Solovyev et al., 2023).

An analysis of the gene pool of the Russian and Ukrainian
inhabitants of the Magadan region shows that the mtDNA hap-
lotypes of European origin are predominant. The proportion
of East Asian mtDNA haplotypes among Russians is minimal
(4.8 %), and further analysis using phylogeographic methods
revealed that F1b1 and Z1ala haplotypes, despite their East
Asian origin, have undergone extensive evolution within the
gene pools of Eastern European populations. Among mtDNA
haplotypes of European origin, Eastern European variants
predominate in the Magadan region Russians, accounting
for a significant proportion (19.4 %) of mtDNA haplotypes
specific to Slavs. Such high frequencies of Slavic-specific
mtDNA lineages have been previously reported only among
Ukrainians — 23.6 % (Malyarchuk, Derenko, 2023).

It is interesting to note that the findings in the mitochondrial
gene pools of modern Russians and Ukrainians have revealed
the presence of rare haplotypes that appear to be related to the
maternal ancestry of Empress Alexandra Fedorovna Roma-
nova and Prince Dmitry, son of Prince Alexander Nevsky.
These findings may offer a promising avenue for further
research.
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