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Abstract

Objectives: Haplogroup C2a-M48 is the predominant paternal lineage of

Tungusic-speaking populations, one of the largest population groups in Siberia.

Up until now, the origins and dispersal of Tungusic-speaking populations have

remained unclear. In this study, the demographic history of Tungusic-speaking

populations was explored using the phylogenetic analysis of haplogroup C2a-

M86, the major subbranch of C2a-M48.

Materials and methods: In total, 18 newly generated Y chromosome

sequences from C2a-M48 males and 20 previously available Y-chromosome

sequences from this haplogroup were analyzed. A highly revised phylogenetic

tree of haplogroup C2a-M86 with age estimates was reconstructed. Frequencies

of this lineage in the literature were collected and a comprehensive analysis

of this lineage in 13 022 individuals from 245 populations in Eurasia was

performed.

Results: The distribution map of C2a-M48 indicated the most probable area of

origin and diffusion route of this paternal lineage in North Eurasia. Most C2a-

M86 samples from Tungusic-speaking populations belonged to the sublineage

C2a-F5484, which emerged about 3300 years ago. We identified six unique
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sublineages corresponding to the Manchu, Evenks, Evens, Oroqen, and

Daurpopulations; these sublineages diverged gradually over the past 1900 years.

Notably, we observed a clear north-south dichotomous structure for sublineages

derived from C2a-F5484, consistent with the internal north-south divergence of

Tungusic languages and ethnic groups.

Conclusions: We identified the important founding paternal haplogroup,

C2a-F5484, for Tungusic-speaking populations as well as numerous unique

subgroups of this haplogroup. We propose that the timeframe for the diver-

gence of C2a-F5484 corresponds with the early differentiation of ancestral

Tungusic-speaking populations.

1 | INTRODUCTION

The origin and cultural traditions of Tungusic-speaking
populations in Siberia have long fascinated linguists,
archeologists, anthropologists, and geneticists (Shirokogoroff,
1966). The interest in these populations lies in their special
physical characteristics (a.k.a the Baykal type of human
phenotypes; Alexeev, 1979; Debets, 1974; Levin, 1963), adap-
tion to cold climates (Cardona et al., 2014), Shamanism
(J. Kwak, 2010; Meng, 2011; Winkelman, 2012), and social
structure (Shirokogoroff, 1924, 1966). From the perspective
of anthropology, the origin of Tungusic-speaking populations
is still under debate. Some scholars have proposed that
Tungusic-speaking populations expanded from the Eastern
Cis-Baikal region of Siberia (Derevyanko, 1976; Helimski,
1985; Menges, 1968; Okladnikov, 1955; Vasilevič, 1969).
Archeologist A. P. Okladnikov suggested that the remains
associated with the Bronze Age Glazkovo culture
(�4000-3300 before present [BP]) along the Lake Baikal
are close to those of modern Tungusic-speaking populations
(Tugolukov, 1980). Ethnologist Vasilevič proposed that
an area south of Lake Baikal may be the Urheimat of
all Tungusic-speaking populations and the south and
north parts of modern Tungusic-speaking populations may
have separated some 3500 years BP (Vasilevič, 1969). Other
studies have argued that Evenk and Even populations
in Siberia may have arisen during northward migrations
from the Amur River basin (Feng, 2002; Gao, 2012;
Janhunen, 1996; Pugach et al., 2016; Tugolukov, 1980;
Wang & Robbeets, 2020). Besides, themid-lower Amur River
region is suggested to have been a refugial source for human
repeopling regions across Siberia after the Last Glacial Maxi-
mum (Derenko, Malyarchuk, Grzybowski, et al., 2007;
Derenko et al., 2010; Volodko et al., 2008; Wang &
Robbeets, 2020). The Uril culture (�3300-2400 BP) in the
Amur River region was considered to be the direct ancestor
of the Poltse Culture (�2400-1800 BP), the Talakan Culture

(�2200-1600 BP), and the Mohe Culture (�1800-1300 BP)
(Feng, 2002). The Mohe are the direct ancestors of the
Jurchen and Manchu (Derevianko, 2015; Diakova, 2016;
Elliott, 2001; Gorelova, 2002; Twitchett & Franke, 1994).
Owing to limited written records and crucial archeological
evidence, the origin and detailed evolutionary process of
Tungusic-speaking population is yet to be resolved.

Previous genetic studies have provided clues to the origin
of Tungusic-speaking populations (Duggan et al., 2013;
Karafet, Osipova, Savina, Hallmark, & Hammer, 2018;
Malyarchuk et al., 2010; Pugach et al., 2016). Y-chromosome
haplogroup C2a1a2a-M86 (formerly C3c1-M86; see www.
isogg.org, 15.34, accessed February 3, 2020), a major sub-
lineage of C2a1a2-M48, is widespread in North Asia
(Malyarchuk et al., 2010; Pakendorf et al., 2006), from the
Kamchatka peninsula (Karmin et al., 2015) in the east to the
Republic of Kalmykia in the west (Balinova et al., 2019;
Malyarchuk et al., 2013; Nasidze et al., 2005). The frequency
of this haplogroup is particularly high in the paternal
gene pool of many Tungusic-speaking populations, such as
Evenks, Evens, Negidal, Udegey, Ulchi, Ewenki, Oroqen,
and Hezhen (Derenko, Malyarchuk, Denisova, et al., 2006;
Duggan et al., 2013; Hammer et al., 2006; Karafet et al., 2001;
T. M. Karafet et al., 2018; Khar'kov et al., 2008; Lell
et al., 2002; Pakendorf et al., 2006; Puzyrev et al., 2003; Xue
et al., 2006; Zerjal, Wells, Yuldasheva, Ruzibakiev, & Tyler-
Smith, 2002; Zhong et al., 2010). Additionally, haplogroup
C2a1a2a-M86 is also an important paternal lineage in some
Mongolic- and Turkic-speaking populations (Chen
et al., 2011; Di Cristofaro et al., 2013; Haber et al., 2012;
Katoh et al., 2005; Wells et al., 2001). C2a1a2a-M86 is
fairly recent based on divergence time estimates (Karmin
et al., 2015). However, only three publications have men-
tioned the downstream structure of the phylogeny of
C2a1a2-M48 (Balinova et al., 2019; Karafet et al., 2002;
Karmin et al., 2015). Additional sequences of haplogroup
C2a1a2-M48 are needed to reveal the downstream structure
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of the phylogeny of this haplogroup and discover what its
phylogenetic structure indicates about the origin and forma-
tion ofmodern Tungusic-speaking populations.

In this study, we analyzed the Y-chromosome
sequences of 38 C2a1a2-M48 males from Tungusic-speaking
populations and closely related populations. Our objectives
were (a) to reconstruct a phylogeny and obtain age esti-
mates for C2a1a2a-M86 and (b) to explore the origin, diver-
sification, and expansion of this paternal lineage and its
sublineages. In particular, we focused on the phylogenetic
branching pattern of C2a1a2-M48 and its correlation with
the divergence of Tungusic-speaking populations. Overall,
we generated a refined Y-chromosome phylogenetic tree
that allowed us to refine understanding of the origin and
diffusion of paternal C2a1a2-M48 lineages and the role
of this haplotype in the formation of modern Tungusic-
speaking populations.

2 | MATERIALS AND METHODS

Blood samples were collected from unrelated healthy
males from populations across China after obtaining
informed consent. The samples used in this study include
Mongolian, Mongolian_Buryats, Mongolian_Olots, Daur,
and Evenks from HulunBuir, Inner Mongolia, China.
Samples of Daur from Ili, Xinjiang, China were also
included. Manchu samples were collected in Inner
Mongolia, Liaoning, and Jilin of China. The ethics com-
mittee for biological research at the School of Life Sci-
ences in Fudan University approved the study.

A series of Y-single-nucleotide polymorphism (Y-SNP)
markers were genotyped to identify M48+ and M86+ indi-
viduals, including M130, P54, M105, M48, M208, M407, P33,
M93, P39, P92, P53.1, M217, M38, M210, M356, P55, M347,
and M86. Eighteen M48 samples were sent for DNA
sequencing (Table S1). Full genome sequencing and targeted
sequencing of Y-chromosomes were performed using the
Illumina HiSeq 2000 (San Diego, California). Our previously
described procedure was used for steps prior to next-
generation sequencing (ie, DNA shearing, adaptor addition,
gel electrophoresis, library preparation, bait design, and
liquid-phase capture technology) (Yan et al., 2014).

Mapping of reads and SNP calling were conducted
with the human reference hg38 using GATK packages
(https://github.com/broadinstitute/gatk/releases) (Poplin
et al., 2018) and standard procedures for next-generation
sequencing (Li et al., 2009; Li & Durbin, 2010). The raw
sequence data reported in this paper have been deposited
in the Genome Sequence Archive (Wang et al., 2017) at
BIG Data Center, Beijing Institute of Genomics (BIG)
(BIG Data Center Members, 2017), Chinese Academy
of Sciences, under accession numbers PRJCA001362,

PRJCA001618, and PRJCA000430 and are publicly acces-
sible at http://bigd.big.ac.cn/gsa.

To obtain a comprehensive overview of the paternal lin-
eage, available Y-chromosome data from the literature were
also included. In total, 38 sequences of haplogroup C2a-
M48 were analyzed as well as 7 other samples of the closely
related haplogroup (C2a1a1a3-M504 and C2a1a1a1-F1756)
from the Human Genome Diversity Project (Bergström
et al., 2020) as an outgroup. The sequences of haplogroup
C2a-M48 included 18 new sequences from the current
study, 6 from the HGDP Project (Bergström et al., 2020),
12 from Estonia Biocenter (Karmin et al., 2015), 1 from the
Simons Genome Diversity Project (Mallick et al., 2016), and
1 from Balinova et al. (2019). The reference genome hg38
was used for all analyses. SNPs and haplogroup names
were assigned according to www.isogg.org (15.34, accessed
February 3, 2020) (Y Chromosome Consortium, 2002).

Standard procedures (bwa + samtools) were used
to analyze the next-generation sequencing results (Li
et al., 2009; Li & Durbin, 2009). To obtain a confident
Y-SNP data set for reconstruction of a phylogenetic tree
and age estimation, a series of strict filters were applied
to the original variants file, including: (a) restriction to
the 7.034M BP region widely used by Poznik et al. (2016),
Karmin et al. (2015), and Adamov, Guryanov, Karzhavin,
Tagankin, and Urasin (2015); (b) restriction to single-
nucleotide variants (Y-SNP); (c) removal of all positions
with a call rate <80%; (d) removal of positions with a het-
erozygous call rate >5%; (e) restriction to positions with a
base coverage of ≥3, a base quality of >20, and a distance
between SNPs of >10 BP; and (f) removal of all recurrent
or triadic variants, even if their positions are considered
to have high confidence on the current phylogenetic tree.

Bayesian evolutionary analyses and age estimation
were performed using BEAST (v. 2.0.0) (Bouckaert
et al., 2014). A Bayesian skyline coalescent tree and a strict
clock were used. The bModelTest package, which allows
the BEAST program to infer the most optimistic substitu-
tion model for input sequences (Bouckaert &
Drummond, 2017), was employed. An age of 35 383 years
was assigned to haplogroup C2-M217 (95% confidence
interval = 33 305-37 537 years) for calibration (Karmin
et al., 2015). The calculation was performed with 20 million
iterations and sampling every 10 000 steps. Results
were visualized in Tracer v.1.6 (Rambaut, Drummond,
Xie, Baele, & Suchard, 2018) and FigTree v1.4.2
(Rambaut, 2018), with a burn-in of 30% and more than
200 effective sample sizes.

To more comprehensively characterize lineage C2a-
M48, Y-chromosome haplogroup frequencies were col-
lected in 245 East Eurasian populations from 44 previous
publications (Abilev et al., 2012; Biro, Zalan, Volgyi, &
Pamjav, 2009; Cai et al., 2011; Derenko, Malyarchuk,
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Wozniak, et al., 2007; Di Cristofaro et al., 2013; Dulik,
Osipova, & Schurr, 2011; Dulik et al., 2012; Fechner
et al., 2008; Haber et al., 2012; Hallast et al., 2015; Hammer
et al., 2006; Kang et al., 2011; Karmin et al., 2015; Katoh
et al., 2005; Khar'kov, Khamina, Medvedeva, Shtygasheva, &
Stepanov, 2011; Khar'kov et al., 2009; Kharkova et al., 2014;
Kim et al., 2011; K. D. Kwak et al., 2006; Lell et al., 2002;
Lippold et al., 2014; Malyarchuk et al., 2010; Nasidze
et al., 2005; Pakendorf et al., 2006; Pakendorf, Novgorodov,
Osakovskij, & Stoneking, 2007; Pimenoff et al., 2008; Qamar
et al., 2002; Roewer et al., 2007; Sabitov & Daulet, 2012;
Sengupta et al., 2006; Tarlykov et al., 2013; Turuspekov,
Sabitov, Daulet, Sadykov, & Khalidullin, 2011; Wozniak
et al., 2006; Xue et al., 2006; Zerjal et al., 2003; Zheng
et al., 2009; Zhong et al., 2010; Zhou et al., 2008; Zhu
et al., 2005) (see Table S2). The frequencies of C2a-M48 in
populations were plotted on a geographic map using Surfer
7.0 (Golden Software, Inc., Golden, Colorado).

3 | RESULTS

Among 13,022 samples from 245 populations throughout
eastern Eurasia, we identified 703 samples belonging to

haplogroup C2a-M48. The distribution of C2a-M48 in
East Eurasian populations is shown in Figure 1. We
observed high frequencies of C2a-M48 in most Tungusic-
speaking populations and some Mongolic- and Turkic-
speaking populations (see Table S2).

We reconstructed fined phylogenetic tree of C2a-M48,
with a focus on haplogroup C2a-M86 (Figures 2 and 3).
The genotypes of variants of Y-chromosome sequences
can be found in Table S3. The results of age estimations
can be found in Table S4. We detected 32 subclades,
470 nonprivate Y-SNP variants, and 368 private variants
(Table S3). Haplogroup C2a-M48 diverged from C2a-
L1373 about 14.6 kya. Two sublineages (C2a1a2b-M86
and C2a1a2b-B90) diverged from haplogroup C2a-M48
about 11.6 kya. C2a-M86 underwent a continuous and
significant expansion beginning 3300 years ago (Figure 3
and Table S4).

Haplogroup C2a-B90 was first discovered in Koryak
populations (Karmin et al., 2015). In this study, we
detected two samples assigned to lineage C2a-B90 in the
Evenks population (Figure 3 and Table S1). Therefore,
we proposed that this haplogroup (C2a-M48x86, includ-
ing C2a-B90) may be a relic of an ancient population
who were once scattered widely in Eastern Siberia, the

FIGURE 1 Distribution of the Y-chromosome lineage C2*-Star Cluster across Eurasia
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Amur River region, and the regions around the sea of
Okhotsk (Lell et al., 2002). Thus, it is highly possible that
C-M48xM86 in Iengra Evenks, Yakut-speaking Evenks,
and Yukaghir populations also belong to this lineage
(Pakendorf et al., 2006, 2007).

At approximately 3300 years ago, haplogroup C2a-M86
split into two subbranches, C2a-F7171 and C2a-F5484. The
frequency of C2a-M48 is high in present-day Mongolic-
and Turkic-speaking populations (Chen et al., 2011; Di
Cristofaro et al., 2013; Haber et al., 2012; Katoh et al., 2005;
Wells et al., 2001). In this study, the C2a-F7171 subbranch
included two samples from Uyghur and Xibo populations
in Xinjiang, China. This may be the dominant lineage
for C2a-M86 samples from Mongolic- and Turkic-
speaking populations. In contrast, all C2a-M86 samples
from Tungusic-speaking populations belong to the C2a-
F5484 lineage (Figures 2 and 3). Based on the distinct
dichotomous structure of C2a-M86, we refer to C2a-F5484
as the eastern branch of C2a-M86 and C2a-F7171 as the
western branch. The appearance of C2a-F7171 in some
Mongolic- and Turkic-speaking populations could be either
a relic of a common ancestor of these two populations with

Tungusic-speaking populations or the result of a recent
admixture at an unknown historical period. More data and
analyses are needed to explore the history of C2a-F7171 in
Mongolic- and Turkic-speaking populations.

A key finding of our study is the identification of sub-
lineages representing different subgroups of Tungusic-
speaking populations, as revealed by the downstream
structure of haplogroup C2a-F5484 (Figures 2 and 3).
C2a-F5484 diverged to form sublineages C2a-Z32870
and C2a-B469 about 1900 years ago (Table S4). Within
the C2a-Z32870 lineage, subbranch B80 was unique to the
Even, Oroqen, and Evenki populations. This haplogroup
underwent continuous expansion beginning 1300 years
ago. The other sublineage, C2a-B469, underwent an
even greater expansion dating from 1,200 years ago. We
detected several major sublineages of C2a-B469. For exam-
ple, C2a-F31686, C2a-F10073, and Y25271 lineages were
nearly exclusively found in Manchu, Daur, and Oroqen
populations respectively. F15201, found in a Xibe individ-
ual (HGDP01247) and a Daur individual (DaurE14), may
also be an important paternal lineage of ancient Southern
Tungusic-speaking populations.

FIGURE 2 Phylogeographic

analysis of sublineages of C2a-M86.

The circles with different colors

correspond to the different

sublineages
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4 | DISCUSSION

4.1 | Dispersal of C2-M48 in Eastern
Eurasia and its implications for origin
of Tungusic-speaking populations

Based on the achievements of ethnology and historical
analysis in the past and the genetic evidence in this

study, we propose four general migration routes of hap-
lgroup C2a-M86 in Eastern Eurasia (red arrows in
Figure 1). We also propose that the middle and upper
reaches of the Amur River is likely the area of origin of
haplogroup C2a-M86. The northward diffusion of ances-
tral Tungusic-speaking populations may have led to the
appearance of Evenk and Even populations in Siberia.
Some ancestral Tungusic-speaking populations may have

FIGURE 3 Detailed phylogeny of C2a-M86. The divergence time estimates for each bifurcation point with numbers are listed in Table S3
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migrated to the Mongolia Plateau and contributed to the
high frequencies of C2a-M86 in present-day Mongolic-
and Turkic-speaking populations. On the other hand, the
majority of ancestral Tungusic-speaking populations may
have scattered gradually in the lower reaches of the
Amur River and Northeast China before eventually
evolving into the modern Tungusic-speaking populations
in these region. For the first time, we provide a clear dis-
tribution pattern for the paternal lineage C2a-M48 in
Eurasia and suggest that this lineage can be used to date
the formation of modern Tungusic-speaking populations.

From the perspective of linguistics, some linguists pro-
pose that the similarity between Tungusic languages and
Mongolic languages is a heritage of a common ancestor
while other scholars have argued that the similarity is
the result of recent contact between these two language
groups in a recent historical period (Clauson, 1956, 1972;
Doerfer, 1963; Georg, 2003; Ligeti, 1975; Poppe, 1965,
1972; Ramstedt, 1952, 1957; Robeets, 2011; Starostin,
Dybo, & Mudrak, 2003; Vovin, 2005). We found many sub-
branches of C2-M48 among samples from Mongolians in
this study (Figure 3). However, previous studies suggested
that haplogroups C2a1a1a3-M504, C2a1a1a1-F1756, and
C2b1a1a1a-M407 resemble the founding paternal lineages
of Mongolic-speaking populations (Huang et al., 2018;
Wei et al., 2017, 2018) while varied subbranches of
Q-M242, R-M207, and N-231 are more frequent in the pater-
nal gene pool of Turkic-speaking populations (Derenko,
Malyarchuk, Denisova, et al., 2006; Malyarchuk et al., 2011;
Rootsi et al., 2007). Therefore, we suggest that the lineage
C2a-F7171 in Mongolic- and Turkic-speaking populations,
rather than being a relic of a genetic component in a
common ancestor, is the result of an admixture that
occurred in the recent historical period. In summary,
we suggest that the sharing of C2-M48 by Tungusic-,
Mongolic-, and Turkic-speaking populations cannot be used
as evidence to support a common origin of these three pop-
ulation groups.

4.2 | C2a-F5484 is one of the most
important founding paternal lineages
of Tungusic-speaking populations

In this study, we characterized the precise pattern of dif-
ferentiation of M48 and detected C2a-F5484, the eastern
sublineage of M48, in most M48 samples from Tungusic-
speaking populations. The frequencies of different Y-SNP
haplogroups in Tungusic-speaking populations reported
in the literature can be found in Table S5. Many other
paternal haplogroups have been detected in Tungusic-
speaking populations. The N-P43, N-M46, and P-M45
haplogroup frequencies are high in paternal gene pools

of some Tungusic-speaking populations like the Evens,
Evenks, Nanais, and Negidal populations in Siberia
(Lell et al., 2002; Pakendorf et al., 2006, 2007). This
may be explained by admixture with other indigenous
populations in Northern Asia during the formation of
Tungusic-speaking populations in the past 4000 years
(Karafet et al., 2001, 2018). Nevertheless, it is possible that
subbranches of N-M231 were also an important paternal
lineage of the common ancestor of Tungusic-speaking
populations. Previous studies found high frequencies and
special subbranchs of N-M231 (Karmin et al., 2015) in
some Tungusic-speaking populations (Table S5) (Derenko,
Malyarchuk, Denisova, et al., 2006; Derenko, Malyarchuk,
Wozniak, et al., 2006; Duggan et al., 2013; Hammer et al.,
2006; Karafet et al., 2001; Lell et al., 2002; Malyarchuk
et al., 2010; Pakendorf et al., 2006; Rootsi et al., 2007). The
low frequencies of N-M231 in some modern Tungusic-
speaking populations may be the result of long-distance
migration and a founder effect during the formation pro-
cess of these populations.

High frequencies of subbranches of O-M175 were also
found in Southern Tungusic-speaking populations, espe-
cially those in China (Hammer et al., 2006; Xue et al., 2006).
Since populations from East Asia are frequently assigned
to subbranches of O-M175 in phylogenetic analyses (Zhong
et al., 2010). O-M175 subbranches in Tungusic-speaking
populations are the result of a recent admixture occurring
during the southward diffusion process of Tungusic-
speaking populations and their long-term residence in
northeast China (Karafet et al., 2001).

In summary, we have made several observations
about the lineage C2a-M86 (more exactly C2a-F5484) that
assist in determining the origin and differentiation of all
Tungusic-speaking populations. Firstly, lineage C2a-M86
occurred with high or moderate frequency in nearly all
Tungusic-speaking populations (Table S5). Secondly, this
lineage underwent expansion in the recent 4000 years and
the expansion of this branch roughly laid the foundation
for Tungusic-speaking populations. Thirdly, lineage C2a-
M86 was only a minor percentage of the paternal gene pool
of some Tungusic-speaking populations, such as the Man-
chu and Xibe. On the other hand, historic studies have
suggested that modern Manchu and Xibe populations result
from an admixture between ancient Tungusic-speaking
tribes and local populations in northeast China. All lineages
beside C2a-M86 in Tungusic-speaking populations, such as
N-P43, N-M46, P-M45, and O-M175, can be considered
as either relics of a common ancestor or the result of an
admixture with other populations after the expansion of
ancient Tungusic-speaking populations. Therefore, we pro-
pose that the Y-chromosome haplogroup C2a-F5484 is one
of the most important founding paternal lineages of all
Tungusic-speaking populations.
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4.3 | A clear north-south dichotomous
structure of Tungusic-speaking
populations

The two major sublineages of C2a-F5484 exhibited distinct
geographic distributions (Figures 2 and 3, Table S1). The
northern sublineage C2a-Z32870 was almost exclusively
found in Evens and Evenki populations in Siberia and
B80, the major subbranch of Z32870, was not detected
in non-Tungusic-speaking populations. The southern sub-
lineage, C2a-B469, showed a more complex pattern of con-
tact with other populations. A large number of C2a-B469
samples were also found in non-Tungusic-speaking
populations (Figure 3). Nevertheless, we identified unique
subbranches corresponding to subgroups of Tungusic-
speaking populations, such as F31686 for the Manchu and
Y25271 for the Oroqen. It is worth noting that the Evens
and Evenks are found in Siberia while other Tungusic-
speaking populations generally live in the Amur River
region and Northeastern China. The north-south divide
in the distribution of the C2a-F5484 sublineage (Z32870
and B469, Figure 2) corresponds well with two major
geographic distribution regions of Tungusic-speaking
populations. Advanced genetic evidence in this study do
not support the previous opinion that the northern part of
Tungusic-speaking populations is originally a subset of the
southern part, or vice versa (see Section 1). Genetic evi-
dence tends to support the conjecture that an adjacent
region of the modern distribution range of the northern
and southern parts of Tungusic-speaking populations was
most likely the location of the common ancestor.

Ethnologists (Shirokogoroff, 1924, 1966), historians
(Gao, 2012), and linguists (Avrorin, 1959; Baskakov, 1981;
Benzing, 1955; Cincius, 1977; Doerfer, 1978; Ikegami, 2002;
Poppe, 1965; Ramstedt, 1957; Skorik, 1968; Sunik, 1982;
Vovin, 2009) have previously agreed that the geographical
north-south separation largely shaped the ethnic groups
and languages of Tungusic-speaking populations. We iden-
tified the C2a-F5484 haplogroup as one of the most impor-
tant founding paternal lineages of Tungusic-speaking
populations, suggesting that the north-south dichotomous
structure in the phylogeny of C2a-F5484 is closely related
to the north-south differentiation of Tungusic-speaking
populations from the perspective of ethnology, history, and
linguistics.

In general, based on our results and observations from
other disciplines, we propose that the most recent common
ancestor of modern Tungusic-speaking populations lived in
the northern region of the upstream area of the Amur
River region, also known as the region south of the
Stanovoy Range in Russia, between 4 and 3 kya. The initial
expansion of Tungusic-speaking populations involved
migration in multiple directions. The B80 subbranch may

be the dominant paternal lineage in the subgroup that
migrated toward the Kamchatka peninsula, eventually giv-
ing rise to modern Evens. Secondly, the Evenks and Evenki
are likely the direct descendants of the proposed ancestral
group, as evidenced by the high frequencies of haplogroup
C2a-M48 and large number of subbranches of C2a-M48 in
these two populations. Additionally, the B87 subbranch
may be the dominant paternal lineage in the subgroup that
migrated in a southeastern direction. The substantial dis-
persal in the middle and downstream area of the Amur
region led to modern Tungusic-speaking populations in
this region. Tungusic-speaking populations living in the
southern parts of this region were recorded as Mohe,
Jurchen, and Manchu in the historical records materials of
East Asia.

The long-term migratory habits of reindeer may have
been an important factor in the diffusion of Tungusic-
speaking populations across Siberia. The names of many
Tungusic-speaking populations shared the meaning “rein-
deer breeder,” including the Oroqen, Orok, and Orochi
(Levin & Potapov, 1964; Shirokogoroff, 1966). Reindeer is
the only large domesticated animal in Northern Eurasia
(Helskog & Indrelid, 2011). Reindeer feed mainly on plants
in permafrost regions, including grass, leaves, fresh mush-
rooms, lichens, and mosses. Reindeers and their breeders
need to migrate repeatedly across a vast geographic region
to get sufficient foods (Bjørklund, 2013; Forbes &
Kumpula, 2009). Therefore, ethnologists have suggested
that the lifestyle of reindeer breeders is one of the main
reasons for the vast distribution of Tungusic-speaking
populations (Levin & Potapov, 1964; Shirokogoroff, 1966).

In this study, we have provided a clear distribution
map for paternal haplogroup C2a-M86 and reconstructed a
highly revised phylogenetic tree for this lineage with age
estimates. Our results revealed that C2a-M86 samples from
Tungusic-speaking populations shared a common ancestor
carrying haplogroup C2a-F5484 about 3300 years ago. We
identified four sublineages that are highly specific to the
Manchu, Evenks, Evens, and Oroqen populations. We pro-
pose that the emergence and expansion of sublineages of
C2a-F5484 correspond to the expansion of subgroups of
Tungusic-speaking populations and their languages across
North Eurasia. These results will guide the exploration of
the population history of North Eurasia in the future.
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