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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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Аннотация. Для прояснения истории формирования генофондов коренного населения Северного При-
охотья изучен полиморфизм Y-хромосомы у коряков и эвенов Магаданской области. Результаты исследо-
вания показали, что мужской генофонд коряков представлен гаплогруппами C-B90-B91, N-B202, Q-B143, 
распространенными также у других народов Северо-Востока Сибири преимущественно палеоазиатского 
происхождения. Для эвенов Магаданской области характерна высокая частота гаплогруппы C-B80, свой-
ственной и для других тунгусо-маньчжурских народов. Общим компонентом генофондов коряков и эвенов 
являются гаплогруппы R-M17 и I-P37.2, унаследованные в результате метисации с пришлым восточноевро-
пейским (преимущественно русским) населением. Высокая частота такого рода гаплогрупп Y-хромосомы у 
коряков (16.7 %) и эвенов (37.8 %) свидетельствует об интенсивных межэтнических контактах на протяжении 
последних столетий, и особенно, по всей видимости, в советское время. Причем генетический вклад со сто-
роны европейских мужчин (по Y-хромосоме) существенно преобладает над таковым со стороны женщин (по 
митохондриальной ДНК). Исследование разно об разия гаплогрупп Y-хромосомы показало, что в генофонде 
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коряков сохранились только относительно молодые филогенетические ветви. Возраст наиболее древнего 
компонента генофонда коряков (гаплогруппа C-B90-B91) оценивается примерно в 3.8 тыс. лет, возраст более 
молодых гаплогрупп Q-B143 и N-B202 составляет примерно 2.8 и 2.4 тыс. лет соответственно. Гаплогруппы 
C-B90-B91 и N-B202 являются сибирскими по происхождению, а гаплогруппа Q-B143, вероятно, унаследо-
вана предками коряков (и других палеоазиатских народов) от палеоэскимосов в результате их миграций на 
Северо-Восток Азии из Америки. Анализ микросателлитных локусов для гаплогруппы Q-B143 у эскимосов 
Гренландии, Канады и Аляски, а также у представителей коренного населения Северо-Востока Сибири вы-
явил снижение генетического разнообразия с востока на запад, что указывает на направление распростра-
нения палеоэскимосского генетического компонента в циркумполярном регионе Америки и Азии. Эвены же 
появились в Северном Приохотье намного позже (в XVII в.) в результате экспансии тунгусских племен, что 
подтверждается данными анализа полиморфизма гаплогруппы C-B80.
Ключевые слова: Y-хромосома; полиморфизм; популяции человека; коряки; эвены; генетическая история.

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 
et al., 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, 
start ing 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 
va riants 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)1. 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, DYS389I, 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 
DYS389II locus was determined by subtracting the length of 
the smaller repeat (DYS389I) from the length of the larger 
repeat (DYS389II).

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

http://www.fluxus-engineering.com
http://www.fluxus-engineering.com
https://vavilov.elpub.ru/jour/manager/files/Suppl_Malyar_Engl_28_1.pdf
https://vavilov.elpub.ru/jour/manager/files/Suppl_Malyar_Engl_28_1.pdf
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Table 1. Frequency (in %) of Y chromosome haplogroups  
in the Koryaks and Evens of the Magadan region

Haplogroup Koryaks (N = 36) Evens (N = 61)

C-M217-M48-B90-B91-B92 13.9    0

C-M217-M48-B90-B91-B94 13.9    0

C-M217-M48-B90    0    1.6

C-M217-M48-B80-B81    0 16.4

C-M217-M48-B80-B471    0 26.2

C-M217-M48    2.8 11.5

C-M217-B77    2.8    0

C-M217-B79    2.8    0

C-M217    2.8    0

N-B202-B203    5.6    0

N-B202-B204 19.4    0

N-B186    0    3.3

N-M46    0    3.3

Q-B143 16.7    0

Q-M346-M3    0    3.3

O-M122    2.8    0

R-M17    8.3 27.9

R-M269    0    3.3

I-M253    2.8    0

I-P37.2    2.8    3.3

J-M314    2.8    0

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 I-P37.2. The frequency of European haplogroups is even 
higher among the Evens – 37.8 %. They are represented by 
haplogroups R-M17, R-M269, I-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 et al., 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 Evenks2. 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 B80, 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; Ilumäe 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).

the N-B202 branch is approximately 2.4 (1.8–3.1) thousand 
years (Ilumäe 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 Vp Age, thousand years

Northeast Asia 12    6 0.058 0.747 ± 0.401

Alaska 34 18 0.181 1.842 ± 0.525

Canada 28 20 0.160 1.703 ± 0.769

Greenland 70 27 0.208 2.456 ± 1.188

Notе. N is 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 et al., 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-NWT01, 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 %)3 (Karafet et al., 2018), 
in the Chukchi (13 %)3, in the Yukaghirs (30.8 %) (Pakendorf 
et al., 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-B143 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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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).
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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 %4 (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 %, respectively5. The 

4 Starikovskaya E.B. Phylogeography of the mitogenomes of indigenous popu-
lations of Siberia. Dr. Biol. Sci. Diss. Novosibirsk, 2016. (in Russian).
5 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-
lo groups 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-
khov skaya, 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-B80, 
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 

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. 

References
Agdzhoyan A.T., Bogunov Y.V., Bogunova А.А., Kamenshikova E.N., 

Kagazezheva Zh.A., Korotkova N.A., Chernyshenko D.N., Pono-
marev G.Y., Utrivan S.А., Koshel S.M., Balanovsky O.P., Ba la-
novska E.V. The genetic portrait of the Okhotsk and the Kamchatka 
Evens population. Vestnik Moskovskogo Universiteta. Seria XXIII. 
Antropologia = Moscow University Anthropology Bulletin. 2019;2: 
116-125. DOI 10.32521/2074-8132.2019.2.116-125 (in Russian)

Agdzhoyan A.T., Bogunova А.А., Kamenshchikova E.N., Zapo rozh-
chenko V.V., Bogunov Y.V., Balanovsky O.P., Balanovska E.V. The 
Chukchi of Kamchatka: a genetic portrait based on the wide array 
of Y-chromosome markers. Vestnik Moskovskogo Universiteta. Se-
ria XXIII. Antropologia = Moscow University Anthropology Bul-
letin. 2021;1:80-92. DOI 10.32521/2074-8132.2021.1.080-092 (in 
Russian)

Balanovska E.V., Bogunov Y.V., Kamenshikova E.N., Balagans-
kaya O.A., Agdzhoyan A.T., Bogunova A.A., Skhalyakho R.A., 
Alborova I.E., Zhabagin M.K., Koshel S.M., Daragan D.M., Bori-
sova E.B., Galakhova A.A., Maltceva O.V., Mustafin Kh.Kh., Yan-
kovsky N.K., Balanovsky O.P. Demographic and genetic portraits 
of the Ulchi population. Russian Journal of Genetics. 2018;54(10): 
1245-1253. DOI 10.1134/S1022795418100046

Balanovska E.V., Bogunov Y.V., Bogunova A.A., Kamenshchi-
kova E.N., Chernishenko D.N., Pylev V.Y., Balanovsky O.P., Lav-
rya shina M.B. Demographic situation in Chukchi settlements from 
North Kamchatka. Vestnik Moskovskogo Universiteta. Seria XXIII. 
Antropologia = Moscow University Anthropology Bulletin. 2020a; 
1:87-97. DOI 10.32521/2074-8132.2020.1.087-097 (in Russian) 

Balanovska E.V., Bogunov Y.V., Bogunova A.A., Kamenshchi-
kova E.N., Pylev V.Y., Bychkovskaya L.S., Balanovsky O.P., Lav-
rya shina M.B. Demographic portrait of Koryaks from Northern 
Kamchatka. Vestnik Moskovskogo Universiteta. Seria XXIII. Antro-
pologia = Moscow University Anthropology Bulletin. 2020b;4:111-
122. DOI 10.32521/2074-8132.2020.4.111-122 (in Russian)

Balanovsky O., Rootsi S., Pshenichnov A., Kivisild T., Churnosov M., 
Evseeva I., Pocheshkhova E., Boldyreva M., Yankovsky N., Bala-
novska E., Villems R. Two sources of the Russian patrilineal heri-
tage in their Eurasian context. Am. J. Hum. Genet. 2008;82(1):236-
250. DOI 10.1016/j.ajhg.2007.09.019

Ballantyne K.N., Goedbloed M., Fang R., Schaap O., Lao O., Woll-
stein A., Choi Y., van Duijn K., Vermeulen M., Brauer S., Decorte R., 
Poetsch M., von Wurmb-Schwark N., de Knijff P., Labuda D., Vé-
zina H., Knoblauch H., Lessig R., Roewer L., Ploski R., Dobosz T., 
Henke L., Henke J., Furtado M.R., Kayser M. Mutability of  Y-chro-
mosomal microsatellites: rates, characteristics, molecular bases, and 
forensic implications. Am. J. Hum. Genet. 2010;87(3):341-353. DOI 
10.1016/j.ajhg.2010.08.006

Bosch E., Calafell F., Rosser Z.H., Nørby S., Lynnerup N., Hurles M.E., 
Jobling M.A. High level of male-biased Scandinavian admixture in 
Greenlandic Inuit shown by Y-chromosomal analysis. Hum. Genet. 
2003;112(4):353-363. DOI 10.1007/s00439-003-091

Burykin A.A. Traces of Eskimo culture on the coast of the Sea of 
 Okhotsk according to archaeological, ethnographic, folkloristic and 
linguistic data. Sibirskaya Zaimka. 2001. URL: http://zaimka.ru/
burykin-eskimos/ (Reference date: 01.09.2023). (in Russian)

Cardona A., Pagani L., Antao T., Lawson D.J., Eichstaedt C.A., Yngva-
dottir B., Shwe M.T.T., Wee J., Romero I.G., Raj S., Metspalu M., 

https://doi.org/10.1016/j.ajhg.2007.09.019


B.A. Malyarchuk 
M.V. Derenko

96 Вавиловский журнал генетики и селекции / Vavilov Journal of Genetics and Breeding • 2024 • 28 • 1

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

Villems R., Willerslev E., Tyler-Smith C., Malyarchuk B.A., De-
renko M.V., Kivisild T. Genome-wide analysis of cold adaption in 
indigenous Siberian populations. PLoS One. 2014;9(5):e98076. DOI 
10.1371/journal.pone.0098076

Derenko M.V., Malyarchuk B.A. Molecular Phylogeography of North-
ern Eurasia Populations Based on Mitochondrial DNA Variability 
Data. Magadan: Far Eastern Scientific Center, Far Eastern Branch of 
the RAS, 2010 (in Russian)

Derenko M., Malyarchuk B., Denisova G., Wozniak M., Dambueva I., 
Dorzhu C., Luzina F., Miscicka-Sliwka D., Zakharov I. Contrasting 
patterns of Y-chromosome variation in South Siberian populations 
from Baikal and Altay-Sayan regions. Hum. Genet. 2006;118(5): 
591-604. DOI 10.1007/s00439-005-0076-y

Derenko M., Denisova G., Litvinov A., Dambueva I., Malyarchuk B. 
Mitogenomics of the Koryaks and Evens of the northern coast of the 
Sea of Okhotsk. J. Hum. Genet. 2023;68(10):705-712. DOI 10.1038/
s10038-023-01173-x 

Dulik M.C., Owings A.C., Gaieski J.B., Vilar M.G., Andre A., Len-
nie C., Mackenzie M.A., Kritsch I., Snowshoe S., Wright R., Mar-
tin J., Gibson N., Andrews T.D., Schurr T.G., Genographic Consor-
tium. Y-chromosome analysis reveals genetic divergence and new 
founding native lineages in Athapaskan- and Eskimoan-speaking 
populations. Proc. Natl. Acad. Sci. USA. 2012;109(22):8471-8476. 
DOI 10.1073/pnas.1118760109

Fedorova S.A., Reidla M., Metspalu E., Metspalu M., Rootsi S., Tam-
bets K., Trofimova N., Zhadanov S.I., Hooshiar Kashani B., Oli-
vieri A., Voevoda M.I., Osipova L.P., Platonov F.A., Tomsky M.I., 
Khusnutdinova E.K., Torroni A., Villems R. Autosomal and uni-
parental portraits of the native populations of Sakha (Yakutia): im-
plications for the peopling of Northeast Eurasia. BMC Evol. Biol. 
2013;13:127. DOI 10.1186/1471-2148-13-127

Flegontov P., Altınışık N.E., Changmai P., Rohland N., Mallick S., 
Adamski N., Bolnick D.A., Broomandkhoshbacht N., Candilio F., 
Culleton B.J., Flegontova O., Friesen T.M., Jeong C., Harper T.K., 
Keating D., Kennett D.J., Kim A.M., Lamnidis T.C., Lawson A.M., 
Olalde I., Oppenheimer J., Potter B.A., Raff J., Sattler R.A., Skog-
lund P., Stewardson K., Vajda E.J., Vasilyev S., Veselovskaya E., 
Hayes M.G., O’Rourke D.H., Krause J., Pinhasi R., Reich D., 
Schiffels S. Palaeo-Eskimo genetic ancestry and the peopling of 
Chukotka and North America. Nature. 2019;570(7760):236-240. 
DOI 10.1038/s41586-019-1251-y

Gorin I., Balanovsky O., Kozlov O., Koshel S., Kostryukova E., Zha-
bagin M., Agdzhoyan A., Pylev V., Balanovska E. Determining the 
area of ancestral origin for individuals from North Eurasia based on 
5,229 SNP markers. Front. Genet. 2022;13:902309. DOI 10.3389/
fgene.2022.902309

Grebenyuk P.S., Fedorchenko A.Y., Lebedintsev A.I., Malyarchuk B.A. 
The ancient cultures of the extreme Northeast Asia and ethnoge-
netic reconstructions. Tomskiy Zhurnal Lingvisticheskikh i Antro-
pologicheskikh Issledovaniy = Tomsk Journal of Linguistics and 
Anthropology. 2019;2(24):110-136. DOI 10.23951/2307-6119-
2019-2-110-136 (in Russian) 

Grugni V., Raveane A., Ongaro L., Battaglia V., Trombetta B., Co-
lombo G., Capodiferro M.R., Olivieri A., Achilli A., Perego U.A., 
Motta J., Tribaldos M., Woodward S.R., Ferretti L., Cruciani F., 
Torroni A., Semino O. Analysis of the human Y-chromosome hap-
logroup Q characterizes ancient population movements in Eurasia 
and the Americas. BMC Biol. 2019;17(1):3. DOI 10.1186/s12915-
018-0622-4

Ilumäe A.M., Reidla M., Chukhryaeva M., Järve M., Post H., Kar-
min M., Saag L., Agdzhoyan A., Kushniarevich A., Litvinov S., 
Ekomasova N., Tambets K., Metspalu E., Khusainova R., Yunus-
bayev B., Khusnutdinova E.K., Osipova L.P., Fedorova S., Utev-
ska O., Koshel S., Balanovska E., Behar D.M., Balanovsky O., 
Kivisild T., Underhill P.A., Villems R., Rootsi S. Human Y chro-
mosome haplogroup N: a non-trivial time-resolved phylogeography 

that cuts across language families. Am. J. Hum. Genet. 2016;99(1): 
163-173. DOI 10.1016/j.ajhg.2016.05.025

Karafet T.M., Osipova L.P., Savina O.V., Hallmark B., Hammer M.F. 
Siberian genetic diversity reveals complex origins of the Samoye-
dic-speaking populations. Am. J. Hum. Biol. 2018;30(6):e23194. 
DOI 10.1002/ajhb.23194

Karmin M., Saag L., Järve M., Vicente M., Wilson Sayres M.A., Pa-
gani L., DeGiorgio M., Talas U.G., Rootsi S., Ilumäe A.M., … Ty-
ler-Smith C., Underhill P., Willerslev E., Nielsen R., Metspalu M., 
Villems R., Kivisild T. A recent bottleneck of Y chromosome diver-
sity coincides with a global change in culture. Genome Res. 2015; 
25(4):459-466. DOI 10.1101/gr.186684.114

Kayser M., Krawczak M., Excoffier L., Dieltjes P., Corach D., Pasca-
li V., Gehrig C., Bernini L.F., Jespersen J., Bakker E., Roewer L., 
de Knijff P. An extensive analysis of Y-chromosomal microsatellite 
haplotypes in globally dispersed human populations. Am. J. Hum. 
Genet. 2001;68(4):990-1018. DOI 10.1086/319510

Khakhovskaya L.N. Kamchadals of Magadan Oblast: history, culture, 
identification. Magadan: North-Eastern Interdisciplinary Research 
Institute, Far Eastern Branch of the RAS, 2003 (in Russian) 

Luis J.R., Palencia-Madrid L., Garcia-Bertrand R., Herrera R.J. Bidi-
rectional dispersals during the peopling of the North American Arc-
tic. Sci. Rep. 2023;13(1):1268. DOI 10.1038/s41598-023-28384-8

Malyarchuk B., Derenko M., Denisova G., Maksimov A., Wozniak M., 
Grzybowski T., Dambueva I., Zakharov I. Ancient links between 
Siberians and Native Americans revealed by subtyping the Y chro-
mosome haplogroup Q1a. J. Hum. Genet. 2011;56(8):583-588. DOI 
10.1038/jhg.2011.64

Malyarchuk B., Derenko M., Denisova G., Khoit S., Wozniak M., 
Grzybowski T., Zakharov I. Y-chromosome diversity in the Kalmyks 
at the ethnical and tribal levels. J. Hum. Genet. 2013;58(12):804-
811. DOI 10.1038/jhg.2013.108

Olofsson J.K., Pereira V., Børsting C., Morling N. Peopling of the 
north circumpolar region – insights from Y chromosome STR and 
SNP typing of Greenlanders. PLoS One. 2015;10(1):e0116573. DOI 
10.1371/journal.pone.0116573

Pagani L., Lawson D.J., Jagoda E., Mörseburg A., Eriksson A., 
Mitt M., Clemente F., Hudjashov G., DeGiorgio M., Saag L., … 
Thomas M.G., Manica A., Nielsen R., Villems R., Willerslev E., 
Kivisild T., Metspalu M. Genomic analyses inform on migration 
events during the peopling of Eurasia. Nature. 2016;538(7624):238-
242. DOI 10.1038/nature19792

Pakendorf B., Novgorodov I.N., Osakovskij V.L., Danilova A.P., Pro-
tod’jakonov A.P., Stoneking M. Investigating the effects of pre-
historic migrations in Siberia: genetic variation and the origins of 
Yakuts. Hum. Genet. 2006;120(3):334-353. DOI 10.1007/s00439-
006-0213-2

Pugach I., Matveev R., Spitsyn V., Makarov S., Novgorodov I., Osa-
kovsky V., Stoneking M., Pakendorf B. The complex admixture his-
tory and recent southern origins of Siberian populations. Mol. Biol. 
Evol. 2016;33(7):1777-1795. DOI 10.1093/molbev/msw055

Raghavan M., Skoglund P., Graf K.E., Metspalu M., Albrechtsen A., 
Moltke I., Rasmussen S., Stafford T.W., Jr., Orlando L., Metspalu E., 
Karmin M., Tambets K., Rootsi S., Mägi R., Campos P.F., Bala-
novska E., Balanovsky O., Khusnutdinova E., Litvinov S., Osipo-
va L.P., Fedorova S.A., Voevoda M.I., DeGiorgio M., Sicheritz-
Pon ten T., Brunak S., Demeshchenko S., Kivisild T., Villems R., 
Nielsen R., Jakobsson M., Willerslev E. Upper Palaeolithic Siberian 
genome reveals dual ancestry of Native Americans. Nature. 2014; 
505(7481):87-91. DOI 10.1038/nature12736

Rasmussen M., Li Y., Lindgreen S., Pedersen J.S., Albrechtsen A., 
Moltke I., Metspalu M., Metspalu E., Kivisild T., Gupta R., … 
Brunak S., Sicheritz-Pontén T., Villems R., Nielsen R., Krogh A., 
Wang J., Willerslev E. Ancient human genome sequence of an ex-
tinct Palaeo-Eskimo. Nature. 2010;463(7282):757-762. DOI 10.1038/ 
nature08835

https://doi.org/10.1073/pnas.1118760109
https://doi.org/10.1186/s12915-018-0622-4
https://doi.org/10.1186/s12915-018-0622-4
https://doi.org/10.1002/ajhb.23194
https://doi.org/10.1086/319510


Генетическая история коряков и эвенов Магаданской области 
по данным о полиморфизме Y-хромосомы

Б.А. Малярчук 
М.В. Деренко

2024
28 • 1

97ГЕНЕТИКА ЧЕЛОВЕКА / HUMAN GENETICS

Acknowledgements. The study was supported by a grant from the Russian Science Foundation No. 22-24-00264 (https://rscf.ru/project/22-24-00264/).
Conflict of interest. The authors declare no conflict of interest.
Received September 14, 2023. Revised November 29, 2023. Accepted November 29, 2023. 

ORCID
B.A. Malyarchuk orcid.org/0000-0002-0304-0652
M.V. Derenko orcid.org/0000-0002-1849-784X

Rubicz R., Zlojutro M., Sun G., Spitsyn V., Deka R., Young K.L., 
Crawford M.H. Genetic architecture of a small, recently aggregated 
Aleut population: Bering Island, Russia. Hum. Biol. 2010;82(5-6): 
719-736. DOI 10.1353/hub.2010.a408138

Sikora M., Pitulko V., Sousa V., Allentoft M.E., Vinner L., Rasmus-
sen S., Margaryan A., de Barros Damgaard P., de la Fuente Castro C., 
Renaud G., … Sajantila A., Lahr M.M., Durbin R., Nielsen R., Melt-
zer D., Excoffier L., Willerslev E. The population history of north-
eastern Siberia since the Pleistocene. Nature. 2019;570(7760):182-
188. DOI 10.1038/s41586-019-1279-z

Solovyev A.V., Borisova T.V., Romanov G.P., Teryutin F.M., Pshen-
nikova V.G., Nikitina S.E., Alekseev A.N., Barashkov N.A., Fedoro-
va S.A. Genetic history of Russian Old-Settlers of the Arctic coast 
of Yakutia from the settlement of Russkoye Ust’ye inferred from 

Y chromosome data and genome-wide analysis. Russian Journal of 
Genetics. 2023;59(9):949-955. DOI 10.1134/S1022795423090119

Yu H.-X., Ao C., Zhang X.-P., Liu K.-J., Wang Y.-B., Meng S.-L., Li H., 
Wei L.-H., Man D. Unveiling 2,000 years of differentiation among 
Tungusic-speaking populations: a revised phylogeny of the paternal 
founder lineage C2a-M48-SK1061. Front. Genet. 2023;14:1243730. 
DOI 10.3389/fgene.2023.1243730

Zhivotovsky L.A., Underhill P.A., Cinnioğlu C., Kayser M., Morar B., 
Kivisild T., Scozzari R., Cruciani F., Destro-Bisol G., Spedini G., 
Chambers G.K., Herrera R.J., Yong K.K., Gresham D., Tournev I., 
Feldman M.W., Kalaydjieva L. The effective mutation rate at 
Y chromosome short tandem repeats, with application to human 
population-divergence time. Am. J. Hum. Genet. 2004;74(1):50-61. 
DOI 10.1086/380911


