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Abstract. In order to clarify the history of gene pool formation of the indigenous populations of the Northern
Priokhotye (the northern coast of the Sea of Okhotsk), Y-chromosome polymorphisms were studied in the Koryaks
and Evens living in the Magadan region. The results of the study showed that the male gene pool of the Koryaks
is represented by haplogroups C-B90-B91, N-B202, and Q-B143, which are also widespread in other peoples of
Northeastern Siberia, mainly of Paleo-Asiatic origin. High frequency of haplogroup C-B80, typical of other Tungus-
Manchurian peoples, is characteristic of the Evens of the Magadan region. The shared components of the gene
pools of the Koryaks and Evens are haplogroups R-M17 and I-P37.2 inherited as a result of admixture with Eastern
Europeans (mainly Russians). The high frequency of such Y chromosome haplogroups in the Koryaks (16.7 %) and
Evens (37.8 %) is indicative of close interethnic contacts during the last centuries, and most probably especially
during the Soviet period. The genetic contribution of the European males’ Y chromosome significantly prevails over
that of maternally inherited mitochondrial DNA. The study of the Y chromosome haplogroup diversity has shown
that only relatively young phylogenetic branches have been preserved in the Koryak gene pool. The age of the old-
est component of the Koryak gene pool (haplogroup C-B90-B91) is estimated to be about 3.8 thousand years, the
age of the younger haplogroups Q-B143 and N-B202 is about 2.8 and 2.4 thousand years, respectively. Haplogroups
C-B90-B91 and N-B202 are Siberian in origin, and haplogroup Q-B143 was apparently inherited by the ancestors of
the Koryaks and other Paleo-Asiatic peoples from the Paleo-Eskimos as a result of their migrations to Northeast Asia
from the Americas. The analysis of microsatellite loci for haplogroup Q-B143 in the Eskimos of Greenland, Canada
and Alaska as well as in the indigenous peoples of Northeastern Siberia showed a decrease in genetic diversity from
east to west, pointing to the direction of distribution of the Paleo-Eskimo genetic component in the circumpolar
region of America and Asia. At the same time, the Evens appeared in the Northern Priokhotye much later (in the
XVII century) as a result of the expansion of the Tungusic tribes, which is confirmed by the results of the analysis of
haplogroup C-B80 polymorphisms.
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110 TAHHBIM O ITOAMMOpP@Pu3Me Y-XpOMOCOMBI
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AHHOTauuA. [1na NpoAcHeHnA uctopun GopMMpPoBaHNA reHOPOHAOB KOpeHHoro HaceneHua CeBepHoro lMNpu-
OXOTbA U3yuyeH NoMMopPdU3M Y-XpPOMOCOMbI y KOPAKOB 1 3BeHOB MaragaHckol obnacTtu. PesynbTaTbl nccnepo-
BaHWA MOKasanu, YTO MY>KCKON reHodOHJ KOPAKOB npefcTasnieH rannorpynnamu C-B90-B91, N-B202, Q-B143,
pacnpocTpaHeHHbIMK TakXe y apyrux Hapogos CeBepo-Boctoka Cnbupy npenmMyLecTBEHHO ManeoasmaTckoro
npoucxoxaeHua. na sseHoB MaragaHckoln 065acTu XxapakTepHa BblcoKaa yactoTa rannorpynnbl C-B80, coit-
CTBEHHOW 1 ANA APYTrUX TYHIYCO-MaHbYKypPCKMX HapogoB. OBLMM KOMMNOHEHTOM reHOpOHAO0B KOPAKOB U SBEHOB
asnatTca rannorpynnbl R-M17 v I-P37.2, yHacnepgoBaHHble B pe3ynbTate meTucaumnm ¢ NPULLIIbLIM BOCTOYHOEBPO-
nenckmm (MpemmyLecTBEHHO PYCCKMM) HaceneHneMm. Bbicokaa yacToTa Takoro poaa raniorpynn Y-XpomMoCOoMbl y
KopAKoB (16.7 %) 1 3BeHOB (37.8 %) CBUAETENbCTBYET 06 MHTEHCUBHBIX MEXITHUYECKNX KOHTaKTaxX Ha MPOTSXKeHUN
nocnefHUX CTONeTUin, 1 0CobeHHo, No BCel BUAMMOCTU, B COBETCKOE BpeMs. MpnyemM reHeTUYeCKunin BKnag co CTo-
POHbI €BPONENCKMX MYXKUMH (MO Y-XpPOMOCOMe) CyLLeCTBEHHO NpeobnafaeT Haj TakoBblM CO CTOPOHbI XEHLMH (Nno
mutoxoHapuanbHon AHK). MccnepoBaHune pasHoobpasna ransorpynn Y-XpoOMOCOMbI NOKa3aso, YTo B reHopoHae
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leHeTnyecKas NCTOpUsA KOPAKOB 1 3BeHOB MaragaHcKoi o6nactu
Mo AaHHbIM O nonMMopdr3me Y-XpOMOCOMbI

KOPAKOB COXPaHUINCh TONIbKO OTHOCUTENIbHO Mosiofble punoreHeTuyeckune BeTeu. Bospact Hanbonee gpeBHero
KOMMOHeHTa reHodoHZa KopskoB (rarorpynna C-B90-B91) oueHunBaeTcs nprmepHo B 3.8 TbIC. NIeT, Bo3pacT bonee
monopbix rannorpynn Q-B143 n N-B202 coctaBnseT npuMepHo 2.8 1 2.4 TbiC. €T COOTBETCTBEHHO. [annorpynnbl
C-B90-B91 1 N-B202 aBnATca cnbupckumy No NPOUCXOXAEHMIo, a rannorpynna Q-B143, BepoATHo, yHacneno-
BaHa NnpeaKammn KOPAKOB (1 APYrunx naseoasnaTCckux HapoAoB) OT Naneo3CKUMOCOB B pe3ysbTaTe X MUrpaumi Ha
CeBepo-BocTok A3nmn 13 Amepurkn. AHann3 MUKPOCaTENNINTHBIX JIOKYCOB ANA rannorpynmnbl Q-B143 y ackumocos
IpeHnanguu, KaHagbl 1 ANACKY, a TakKe y NpeacTaBuTenell KopeHHoro HaceneHus CeBepo-Boctoka Cnbvpm Bbl-
ABWJI CHVPKEHVE FEHETUYECKOro pa3Hoobpa3mnsa ¢ BOCTOKA Ha 3amnaj, YTo YKasblBaeT Ha HarpaBsJieHre pacnpocTpa-
HEHWA Naneo3CKNMMOCCKOTO reHeTNYECKOro KOMMOHEHTa B LIMPKYMMONAPHOM pernoHe AMepuku 1 A3nn. IBeHbl xe
noasunucb B CeBepHoMm lNpuroxoTbe HamHoro nosxe (8 XVIl B.) B pe3ynbrate 3KCMaHCUMN TYHTYCCKMX MIEMEH, YTO
NOATBEPXKAAETCA AaHHbIMM aHanm3a nonmmopousma rannorpynnsl C-B80.

KnioueBble cioBa: Y-xpomocoma; nonnMopdrsm; Monynaumm YenoBeka; KOpPAKK; SBEHbI; reHeTUYeCKana UCTopuA.

Introduction

The extreme Northeast of Siberia is inhabited by the Chukotka-
Kamchatkan peoples (the Chukchis, Koryaks, Itelmens) and
the Eskimos, which are characterized by genetic peculiarities
and occupy a distinct position among the ethnogeographical
groups of Northern Eurasia (Rasmussen et al., 2010; Fedorova
etal., 2013; Cardona et al., 2014; Pagani et al., 2016; Pugach
et al., 2016; Gorin et al., 2022). According to paleogenomic
data, the genetic specificity of these peoples is due to their
ancient Paleo-Siberian genetic substrate, inherited in part by
the Native Americans (Sikora et al., 2019). Meanwhile, the
results of the analysis of autosomal loci polymorphism in the
indigenous Siberian populations have shown that in the east
of Siberia the appearance of alleles of European origin is es-
timated to be relatively recent (about 3—6 generations ago),
which is associated with the Russian discovery of Siberia,
starting mainly from the XVII century and especially intensive
during the Soviet period (Cardona et al., 2014). Moreover, va-
rious studies demonstrate that the flow of European genes into
the gene pools of the indigenous populations of Northeastern
Siberia was carried out predominantly by men (Balanovska et
al., 2020a, b; Agdzhoyan et al., 2021; Solovyev et al., 2023).
In this regard, the contribution of European Y chromosome
variants to the gene pools of indigenous peoples of North-
eastern Siberia and other Arctic regions usually exceeds that of
European maternally inherited mitochondrial DNA (mtDNA)
variants (Bosch et al., 2003; Rubicz et al., 2010; Dulik et al.,
2012; Olofsson et al., 2015).

The results of genetic studies of the indigenous populations
of the northern coast of the Sea of Okhotsk — the Koryaks and
Evens of the Magadan region — have shown that they have
a very low frequency of European mtDNA variants (only in
the Evens it reaches 4 %) (Derenko et al., 2023), and accord-
ing to the results of genome-wide analysis, the frequency of
the European genetic component in the Northeastern Sibe-
rian populations has significantly increased only in the last
~100 years (Cardona et al., 2014). Most likely, this may be
related to the increased European contribution by males, and
therefore, the aim of this paper is to analyze the Y chromo-
some polymorphism in the indigenous populations of the
Magadan region.

Materials and methods
Unrelated males from the indigenous populations of the Ma-
gadan region (the Koryaks and Evens) were studied (Sup-

plementary Materials 1 and 2)!. Based on survey data, the
Koryaks (N =36) and Evens (N = 61) studied had identified
themselves as belonging to the above ethnic groups for at least
2-3 generations. According to the results of mtDNA analysis,
all individuals studied are characterized by haplotypes of
Northeast Asian origin.

DNA was extracted and purified from whole blood as we
previously described (Derenko, Malyarchuk, 2010). Samples
were genotyped for 12 microsatellite (STR) loci (DYS19,
DYS385a, DYS385b, DYS3891, DYS389II, DYS390,
DYS391, DYS392, DYS393, DYS437, DYS438, DYS439)
using PowerPlex Y System (Promega Corporation, Madison,
WI, USA). Alleles were detected by capillary electrophore-
sis on ABI 3500xL Genetic Analyzer (Applied Biosystems,
USA). The results were analyzed using the programs Genscan
v. 3.7 and Genotyper v. 3.7 (Applied Biosystems). Data for
DYS385 loci were not considered in the statistical analysis
because the order of the DYS385a and DYS385b loci on the
Y chromosome is unknown. The number of repeats at the
DYS3891I locus was determined by subtracting the length of
the smaller repeat (DY S3891) from the length of the larger
repeat (DY S389I1).

Y chromosome haplogroups were determined by direct
DNA sequencing or restriction fragment length polymorphism
analysis of haplogroup markers as we described previously
(Malyarchuk et al., 2013). Data on variability of the B77, B79,
B80, B81, B90, B91, B92, B94, B143, B186, B202, B203,
B204, and B471 loci were obtained earlier in studies of whole
Y chromosome variability in different ethnic groups, including
some Koryak and Even individuals from the Magadan region
(Karmin et al., 2015).

The Vp statistic, the average dispersion of the number of
repeats in STR loci, was used to estimate intrapopulation
genetic diversity (Kayser et al., 2001). The evolutionary age
of the Y chromosome haplogroups was calculated based on
the analysis of the average number of repeats in loci and their
variance (Zhivotovsky et al., 2004). The mutation rate value
used in the calculations, 2.79-10-3 substitutions per locus per
generation, was obtained by averaging mutation rates for the
10Y chromosome loci analyzed, according to Ballantyne et al.
(2010). The program Network 10.2 (www.fluxus-engineering.
com) was used to construct median networks of the Y chromo-
some STR haplotypes.

T Supplementary Materials 1 and 2 are available at:
https://vavilov.elpub.ru/jour/manager/files/Suppl_Malyar_Engl_28_1.pdf
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Results and discussion

The results of the study of Y chromosome polymorphism
showed that the male gene pool of the Koryaks living in the
Magadan region is represented mainly by haplogroups C, N,
and Q (Table 1). European lineages in the Koryaks were found
at a frequency of 16.7 % for haplogroups R-M17, I-M253,
and [-P37.2. The frequency of European haplogroups is even
higher among the Evens — 37.8 %. They are represented by
haplogroups R-M17, R-M269, 1-P37.2, as well as N-B186,
which is characteristic of the peoples of Northeastern Europe
(Karmin et al., 2015). The East Asian component of the Even
gene pool consists of various subgroups of haplogroup C
(55.7 % in total). In addition, haplotypes belonging to hap-
logroup Q-M3, which is widespread among the Native Ameri-
cans and Eskimos, have been found in the Evens.

Haplogroup C variants in the Koryak and Even populations
differ significantly. The Koryaks are characterized by the B90
and B91 specific markers, while the Evens fall into the B80-
defined subgroup. According to the results of whole-genome
studies, the B90 marker is specific for the Y chromosomes of
the indigenous populations of Northeastern Siberia (the Ko-
ryaks, Evenks, and Ulchi) (Karmin etal., 2015; Balanovska et
al., 2018), and the B91-defined subgroup is present only in the
Koryaks (Karmin et al., 2015). Its frequency in the Koryaks
of the Magadan region is 27.8 % (see Table 1).

According to the results of molecular dating based on the
analysis of polymorphism associated with single nucleotide
substitutions (SNP) in whole Y chromosomes, the age of the
B91 subgroup is estimated at 3.8 (3.0-4.7) thousand years
(Karmin et al., 2015). The age of the upstream C-B90 sub-
group is approximately 5.0 (4.2-5.7) thousand years. Based
on the similarity of STR profiles, B90 haplotypes appear to
be predominantly distributed in Northeastern Siberia, since, in
addition to the Koryaks, Evenks and Ulchi, homologous STR
haplotypes are observed in the Yakuts, Yukaghirs, Itelmens,
and Evenks?. In our study, a single homologous B90 haplotype
(similar to that of the Koryaks) was also found in the Evens.

In the Evens, the C subgroup, marked by a substitution at
locus B8O, is mainly distributed (see Table 1). It is known
that B80 haplotypes, in addition to the Evens, are also charac-
teristic of other Tungus-Manchurian peoples (the Orochens,
Evenks, and Manchurians) (Yu et al., 2023). The evolutionary
age of this subgroup, according to the SNP data, is 1.7 (1.2—
2.2) thousand years (Karmin et al., 2015). The results of the
analysis by H.-X. Yu et al. (2023) have shown that the age of
the B80 subgroup is estimated to be about 2 thousand years,
while the B81 and B471 haplotypes specific to the Evens
originated in the Amur region and spread to Northeastern
Siberia as a result of the migrations of the Tungus ancestors
in the last approximately 1.5 thousand years.

The N haplogroup in the Koryaks of the Magadan region
is represented exclusively by the N-B202 branch (25 %). The
same subgroup predominates in the gene pool of the Chukchi
(Karmin et al., 2015; Ilumée et al., 2016; Agdzhoyan et al.,
2021), and is also found in the neighboring peoples — the
Itelmens and Eskimos (Agdzhoyan et al., 2021). The age of

2 Adamov D.S. Summary table of Y-STR haplotypes of haplogroup C-M48 of
Yakut-Sakha. 2019. https://www.researchgate.net/profile/Dmitry-Adamov/
publications/ (Reference date: September 5, 2023).

Genetic history of the Koryaks and Evens of the Magadan region
based on Y chromosome polymorphism data

Table 1. Frequency (in %) of Y chromosome haplogroups
in the Koryaks and Evens of the Magadan region

Haplogroup Koryaks (N=36) Evens (N=61)
CM 217M4 8390 5913 9 2 ....... 139 ........................... 0 ...........................
CM 217M4 8390 3913 9 4 ...... 139 ........................... 0 ...........................
CM217M48390 ........................ 016 ........................
CM217M48380381 ................. 0164 ........................
CM 217M4 3380 B471 ............... O ............................ 26 2 ........................
CM217M48 ................................ 28”5 ........................
CM 21737 7 ................................. 28 ........................... 0 ...........................
CM 21737 9 ................................. 28 ........................... 0 ...........................
CM 217 ........................................ 28 ........................... 0 ...........................

N-B186 0 33
N_M46 .......................................... 0 .............................. 33 ........................
Q_B143 ....................................... 167 ........................... O ...........................
. Q_M346_M3 ................................. O .............................. 33 ........................
O_an ........................................ 28 ........................... 0 ...........................
RM” ........................................... 83 ......................... 279 ........................
RM269 ........................................ O .............................. 33 ........................
I_M253 .......................................... 28 ........................... O ...........................
|_P372 .......................................... 28 ........................... 33 ........................
J-M314 ......................................... 28 ........................... O ...........................

the N-B202 branch is approximately 2.4 (1.8-3.1) thousand
years (Ilumée et al., 2016). This haplogroup consists of two
subgroups, the older N-B204 (estimated to be about 1.4 thou-
sand years old based on STR haplotype diversity) and the
younger N-B203 (about 600 years old) (Agdzhoyan et al.,
2021). In the Chukchi, both subgroups are present to a nearly
equal extent, with the older subgroup N-B204 predominating
in the Koryaks (see Supplementary Material 1). In the Evens
of the Magadan region, haplogroup N was found at a relatively
low frequency (6.6 %) and is represented by different haplo-
types. In this respect, the Magadan Evens are similar to the
Kamchatkan Evens, but differ from the Okhotsk Evens, who
are characterized by the “Amur region” subgroup N-B479 at
a frequency of 10 % (Agdzhoyan et al., 2019).

Haplogroup Q represents the oldest component of the gene
pools of the indigenous populations of Siberia and America.
Haplogroup Q-F903 was found in an Upper Paleolithic in-
habitant of Eastern Siberia (the Afontova Gora archaeological
site, approximately 17 thousand years old) (Raghavan et al.,
2014), and haplogroup Q-B143 was revealed in Northeastern
Siberia (the Duvanniy Yar site, about 10 thousand years old)
(Sikora et al., 2019). The same haplogroup was reported in
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Table 2. Diversity and evolutionary age of the Q-B143 STR haplotypes in the Eskimo and Paleo-Asiatic peoples

Geographic region N n
NortheastAS|a12 ........................................ 6 ...........
A|aska ................................................... 34 ...................................... 18 ...........
Canada .................................................. 28 ...................................... 20 ...........
Greemand ............................................. 70 ...................................... 27 ...........

Vp Age, thousand years
........................... 00580747i0401
........................... 0181184210525
........................... 01601703i0769
........................... 02082456i”88

Note. Nis the sample size, n is the number of STR haplotypes, Vp is the variance of the number of repeats in STR loci.

a representative of the Paleo-Eskimo Sakkak culture who
lived in Greenland about 4 thousand years ago (Rasmussen et
al., 2010). Currently, haplogroup Q-B143 is distributed only
among the indigenous populations of the American Far North,
Greenland and Siberia (Malyarchuk etal., 2011; Karmin et al.,
2015; Grugni et al., 2019; Luis et al., 2023). In the Koryaks
of the Magadan region, this Q haplogroup was detected with
a frequency of 16.7 % (see Table 1). According to indirect
data (based on the frequencies of haplogroups Q(xM346) and
Q-NWTO01, as well as on the similarity of STR haplotypes),
haplogroup Q-B143 is present in the Koryaks of Kamchatka
(with frequency varying from 6 to 18 %) (Karafet et al., 2018),
in the Chukchi (13 %)3, in the Yukaghirs (30.8 %) (Pakendorf
etal., 2006), and it has also been found with high frequencies
(up to 50 %) in the Eskimos of Alaska, Canada and Greenland
(Dulik et al., 2012; Olofsson et al., 2015; Luis et al., 2023).

The presence of haplogroup Q-B143 in the Northeast of
Siberia about 10 thousand years ago and at present suggests
that Q-B143 is the most ancient Siberian component that has
been a part of the gene pools of the Paleo-Asiatic peoples
and their ancestors. Archaeological data, as well as the re-
sults of the study of haplogroup Q polymorphism, showed
that about 5 thousand years ago the carriers of haplogroup
Q-B143 (as well as unsuccessful Q-L713 and Q-preM120)
migrated from Siberia to America and then to Greenland and
became the founders of the Paleo-Eskimo culture (Grugni et
al.,2019). However, the results of the Q-B 143 dating showed
that the age of this haplogroup in modern Koryaks is only
about 2.8 thousand years, which indicates the possibility
of back migration of the carriers of these haplotypes (most
likely, the Paleo-Eskimos) from North America to Northeast
Asia (Grugni et al., 2019). Similarly, the results of studies of
STR variability within haplogroup Q-B143 in Greenlandic
and North American Eskimos showed that the diversity and
evolutionary age of haplotypes in Greenlandic Eskimos are
higher than in Canadian and Alaskan Eskimos (Olofsson et
al., 2015; Luis et al., 2023). In this connection, these authors
suggested that haplogroup Q-B143 was spread by the Paleo-
Eskimos from the east to the west of America and, moreover,
became one of the main components of the gene pool of
the Neo-Eskimos, which most likely formed in the north of
America about 700 years ago.

Since Luis et al. (2023) did not investigate Q-B143 hap-
lotypes in the indigenous populations of Northeast Asia, we

3 Kharkov V.N. Structure and phylogeography of the gene pool of the indi-
genous population of Siberia according to Y chromosome markers. Dr. Biol.
Sci. Diss. Tomsk, 2012. (in Russian).

analyzed STR haplotype diversity in samples of Greenlandic,
Canadian, and Alaskan Eskimos (based on data from Dulik et
al. (2012), Olofsson et al. (2015), Luis et al. (2023)), and in
the Koryaks, Yukaghirs, and Chukotkan Eskimos (according
to Pakendorf et al. (2006), Luis et al. (2023), and the present
study). The results of our study showed that, indeed, Northeast
Asian sample has the lowest diversity of Q-B143 haplotypes
compared to Greenlandic and North American ones, indicating
that these haplotypes appeared in Northeast Asia later than in
North America and Greenland (Table 2).

It is necessary to note the discrepancy between the dates
obtained using STR markers and whole-genome SNP data,
because the evolutionary age of haplogroup Q-B143 in the
Koryaks according to SNP data (2.8+0.9 thousand years as
per Grugni et al. (2019)) exceeds that obtained using STR
markers for the indigenous population of Northeastern Siberia
(0.7+0.4 thousand years) (see Table 2). This is most likely due
to the very large mismatch in the number of variable positions
for the compared genetic systems, the high probability of re-
current (forward and reverse) mutations for rapidly evolving
STR loci, and the dependence of such mutational events on the
age of haplogroups. Therefore, it is likely that STR dates close
to the whole-genome ones can be obtained only for young
branches (Agdzhoyan et al., 2021). Thus, if we focus on the
whole-genome SNP dating (as more accurate), we can assume
that the appearance of haplogroup Q-B143 in Northeast Asia
occurred long before the appearance of the Neo-Eskimos and
is thus associated with the migrations of the Paleo-Eskimos.
The possibility of such events is evidenced by archaeological
data, according to which the Paleo-Eskimo cultural tradition
was established in Chukotka about 3.0-3.5 thousand years ago
(the Chertov Ovrag site on Wrangel Island and the Unenen
settlement), as well as in the Sea of Okhotsk’s northern coasts
by representatives of the Tokarev culture (probable ancestors
of the Koryaks) about 2.8 thousand years ago (Grebenyuk et
al., 2019). The low level of diversity of Northeastern Siberian
STR haplotypes and their peripheral position in the median
network among the huge number of Q-B143 haplotypes of
Arctic peoples indicate a very small number of successful
(in terms of reproduction) migrations of the Paleo-Eskimos
to the Asian coast (see the Figure). In fact, a single haplotype
(ht20 in the Figure) is the most likely ancestor for the other
haplotypes identified in the Koryaks and Yukaghirs.

The low level of heterogeneity of Q-B143 haplotypes in the
indigenous populations of Northeastern Siberia also indicates
that the most ancient haplotypes, ancestral to the haplotypes
of the Paleo-Eskimos of the north of America and Greenland,
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ht28 <L

Median network of STR haplotypes belonging to Y chromosome haplogroup Q-B143 in the Eskimos of Greenland (green), Canada (blue), Alaska (white)
and in the indigenous population of Northeast Siberia (the Koryaks, Yukaghirs, Eskimos) (red).

have not been preserved in their gene pools. This seems quite
likely, given the low effective population size of Northeastern
Siberians and the increasing role of genetic drift under these
conditions, as well as the continuing influence from neighbor-
ing Siberian populations. It is known that periods of almost
complete population replacements occurred more than once
during the 35 thousand years of Siberia’s population history
(Sikora et al., 2019).

Traces of later contacts between the Neo-Eskimos and Pa-
leo-Asiatic peoples are very strongly recognized by genetic
data. The Neo-Eskimos were formed on the basis of two ge-
netic components — the Paleo-Eskimo and the Paleo-Indian
ones (Flegontov et al., 2019; Sikora et al., 2019). At that, the
Paleo-Indian component of the Neo-Eskimos is well recog-
nized by mtDNA haplogroups (A2a, A2b) and Y chromosome

haplogroups (Q-M3). Therefore, by the presence of these hap-
logroups, it is possible to estimate the genetic contribution of
the Neo-Eskimos. Based on mtDNA markers, the frequency of
haplogroups A2a and A2b is very high in the Asian Eskimos
and Chukchi, while among other Paleo-Asiatic peoples, these
haplogroups were found only in the Koryaks at frequencies
ranging from 2.7 to 9.1 %* (Derenko et al., 2023). On the
Y chromosome, the Paleo-Indian contribution, marked by
haplogroup Q-M3, in the Chukchi and Kamchatkan Koryaks
has been estimated to be 11.0 and 6.1 %, respectively?. The

4 Starikovskaya E.B. Phylogeography of the mitogenomes of indigenous popu-
lations of Siberia. Dr. Biol. Sci. Diss. Novosibirsk, 2016. (in Russian).

> Kharkov V.N. Structure and phylogeography of the gene pool of the indigen-
ous population of Siberia according to Y chromosome markers. Dr. Biol. Sci.
Diss. Tomsk, 2012. (in Russian).
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Q-M3 haplogroup was not detected in the Koryak population
we studied; however, the frequency of this haplogroup in the
Evens is 3.3 % (see Table 1). The most probable reason for the
appearance of the “American” haplogroup Q-M3 in the Evens
of the Magadan region is interethnic contacts, either with the
Koryaks or directly with the Eskimos or related tribes, which,
according to archaeological, ethnographic and linguistic data,
could have lived on the Sea of Okhotsk coast as early as in
the beginning of the 2nd millennium AD (Burykin, 2001).

The high level of interethnic admixture in Northeastern Si-
beria, mentioned in a number of studies (Khakhovskaya, 2003;
Balanovska et al., 2020a, b), is associated with the economic
development of this region, first by Russian explorers and
then, in the Soviet period, by numerous migrants, mainly of
Eastern European origin. In the present study, we also found
a high frequency of Y chromosome haplogroups characteris-
tic of Eastern Europeans (and Russians, in particular): hap-
logroups R, I and J (Derenko et al., 2006; Balanovsky et
al., 2008). In the Koryaks, their frequency was 16.7 %, and
37.8 % in the Evens (see Table 1). Moreover, in the Evens, the
diversity of R-M17-haplotypes significantly exceeds that of
the C-M217 haplogroup characteristic of the Evens themselves
(Vp=0.225 and 0.1, respectively). Meanwhile, the results of
the study of maternally inherited mtDNA variability in the
Koryaks and Evens of the Magadan region showed that they
have a very low frequency of European mtDNA variants (up
to 4 % in the Evens) (Derenko et al., 2023). The obtained
results, thus, testify to a long history of admixture between
the indigenous and immigrant populations in the territory
of the Magadan region, as well as to the fact that immigrant
men were predominantly involved in interethnic marriages
and most of the children of such marriages were likely to be
registered as indigenous, which is also typical of other areas
of Northeastern Siberia according to demographic data (Kha-
khovskaya, 2003; Balanovska et al., 2020b).

Conclusion

The results of the study have shown that the male gene pools
of the indigenous populations of the Magadan region — the
Koryaks and Evens — differ significantly in their structure. The
Koryaks have a specific set of Y chromosome haplogroups
similar to those of the indigenous peoples of Northeastern
Siberia: C-B90-B91, N-B202, Q-B143, while the Evens are
characterized by a high frequency of haplogroup C-BS80,
common among the Tungus-Manchurian peoples. The hap-
logroups common to the Koryaks and Evens (such as R-M17
and I-P37.2) were obtained from Eastern European migrants
as a result of interethnic admixture. The high frequency of this
kind of Y chromosome haplogroups in the indigenous peoples
of the Magadan region testifies to rather intensive interethnic
contacts, mainly from the side of Eastern European males.
The analysis of the evolutionary age of aboriginal Y chromo-
some haplogroups has shown that the gene pools of the Ko-
ryaks and Evens are represented by relatively young phyloge-
netic branches. In the Koryaks, the age of the oldest compo-
nent of the gene pool (haplogroup C-B91) is estimated to be
about 3.8 thousand years; later, haplogroups Q-B143 (about
2.8 thousand years ago) and N-B202 (about 2.4 thousand
years ago) appeared in the Koryak gene pool. The Q-B143
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haplogroup was most likely inherited by the ancestors of the
Koryaks (as well as other Paleo-Asiatic peoples) from the
Paleo-Eskimos as a result of their migrations along the Sea of
Okhotsk coast. The Evens appeared in the Northern Priokhotye
much later (in the XVII century) as a result of the expansion
of Tungusic-speaking populations, which is confirmed by the
results of the analysis of haplogroup C-B80 polymorphism.
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