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Abstract
Objective: In this study, we aim to explore the genetic imprint of Bronze Age
globalization in East Asia from a phylogeographic perspective by examining
the Y-chromosome haplogroup Q1a1a-M120, and to identify key demographic
processes involved in the formation of early China and the ancient Huaxia
people.
Methods: Over the past few decades, we have collected the sequences of 347 Y
chromosomes from the haplogroup Q1a1a-M120. These sequences were utilized
to analyze and reconstruct a highly revised phylogenetic tree with age estimates.
And we analyzed the geographical distribution and spatial autocorrelation of
nine major sub-branches of Q1a1a-M120. Finally, we observed the expansion of
Q1a1a-M120 from the beginning of the Bronze Age in East Asia, along with the
continuous dissemination of its sub-lineages among East Asian populations.
Results:We suggest that certain sub-lineages played a significant role in the for-
mation of states and early civilizations in China, as well as in the development of
the ancient Huaxia people, who are the direct ancestors of the Han population.
Overall, we propose that haplogroup Q-M120 played a role in the introduction of
Bronze Age culture to the central region of East Asia. Therefore, it is haplogroup
Q-M120, rather than the Western Eurasian paternal lineage, that expanded and
contributed to the gene pool of the East Asian population.
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Conclusion: In summary, the globalization of the Bronze Age led to large-scale
population replacement and admixture across various regions of Eurasia; our
findings highlight the unique demographic processes that occurred in East Asia
during this period.
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1 INTRODUCTION

The contributions of ancient pastoralists from the eastern
Eurasian Steppe and northwestern China to the formation
of early China, early Chinese civilization, and the Huaxia
population have been a subject of ongoing debate. Archae-
ological studies have indicated that pastoralist culture
emerged in northwest China during the Chalcolithic and
Bronze Ages, approximately 4500 to 2500 years ago (L. Liu,
2004). However, these archaeological sites exhibitedmixed
characteristics. Cultural elements from pre-indigenous
farmerswere discovered alongside features associatedwith
steppe pastoralism, such as bronze technology, sheep,
wheat, horses, and chariots (L. Liu & Chen, 2012). Accord-
ing to ancient Chinese records, the establishment of the
Xia, Shang, and Zhou dynasties was linked to highland
pastoralists in northwest China (L. Liu & Chen, 2003). In
general, archaeological and historical studies suggest that
earlyChina and theHuaxia people emerged fromapopula-
tion admixture of highland pastoralists in northwest China
and lowland farmers in the lower and middle Yangtze and
Yellow River Basins.
Studies of ancient DNA have shed light on the genetic

structure of ancient pastoralists in the northern and west-
ern regions of China, including remains from Xinjiang,
Ningxia, Shaanxi, Shanxi, and Inner Mongolia (Kumar
et al., 2022; Ning et al., 2019, 2020; Robbeets et al., 2021;
C.-C. Wang et al., 2021; F. Zhang et al., 2021; Zhao et al.,
2014). Ancient populations in northwest China exhibited
a high degree of genetic diversity, encompassing paternal
lineages C, N, O, Q, and R; ancient DNA studies suggest
that western Eurasian genetic lineages spread to the cen-
tral region of the Mongolian Plateau (Jeong et al., 2018,
2019, 2020; C.-C. Wang et al., 2021); and Xinjiang, located
in the southwest of the Mongolia Plateau, serves as the
eastern frontier for the spread of western Eurasian genetic
lineages (Ning et al., 2019). In China, in the region east of
Xinjiang, ancient DNA studies have not detected genetic
lineages of western Eurasian populations. By contrast, the
haplogroup Q1a1a-M120 is frequently detected at archeo-
logical sites in northern China (Zhao et al., 2014 ). This
haplogroup is the predominant lineage in several archaeo-
logical sites, including those of the Yanglang (��) culture

in Ningxia and the cemeteries of the Peng state (��)
in Shanxi (Zhao et al., 2010, 2014 ). Scholars have pro-
posed that the Yanglang culture was a remnant of the Rong
people (�) (Y. Zhang, 2018 ), whereas the Peng state was
founded by descendants of the ancient Guifang people (�
�) (also called “Di people [�]”) (B.-C. Ma, 2007; Zhao
et al., 2014 ). “Rong-Di people (����)” is a general
term used by the ancient inhabitants of the central plains
of China to refer to the nomadic tribes engaged in ani-
mal husbandry in northwest China (L. Liu & Chen, 2003).
On the other hand, ancient Q-M120 individuals have also
been discovered at archaeological sites in northwestern
Mongolia (Jeong et al., 2018) and the northern Black Sea
region (Krzewinska et al., 2018). These findings suggest
that this paternal lineage was once widespread across the
Eurasian Steppe. However, China is the only region where
this branch experienced significant expansion.
Previous studies have assessed the genetic impact of

Bronze Age globalization on the gene pool of populations
in central East Asia. Inmost parts of China, the frequencies
of western Eurasian genetic lineages are low (<7%) (Zhong
et al., 2011). Several genetic lineages that may have origi-
nated in the region around the eastern Eurasian Steppe are
found to be dominant haplogroups within the gene pool
of East Asian populations. One of these lineages is N1a2-
F1360, and its downstream clade, N1a2b-P43, which is the
predominant paternal lineage among Samoyed-speaking
populations (Rootsi et al., 2007). Ancient DNA analyses
indicate that haplogroup N1a2a-F1101 may be the paternal
lineage of the Royal Family of the Zhou dynasty in China
(1027 BC to 221 BC) (P. Ma et al., 2021). N. Sun et al. (2019)
reported that the expansion of Q-M120 corresponds to the
flourishing of Bronze Age culture in northwest China.
Ancient populations with the paternal lineage Q-M120
may have played an indispensable role in the formation of
both ancient Huaxia andmodernHan populations (N. Sun
et al., 2019; Zhao et al., 2014). However, the origin, internal
phylogenetic structure, diffusion process, and population
history of the sub-clades of Q-M120 remain ambiguous.
In this study, we explored the history of the sub-

lineages of Q-M120. We divided Q-M120 into nine major
sub-lineages and investigated their phylogenetic relation-
ships, divergence times, geographic distributions, and
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14 MAI et al.

population histories. We gained detailed insights into the
geographic distribution of Q-M120 sub-lineages, their ori-
gins and diffusion, and their role in shaping modern
populations in East Asia.

2 MATERIALS ANDMETHODS

2.1 Samples and sequencing

Saliva samples were collected from unrelated healthy
males in East Asian populations over the past few
decades. All participants provided written informed
consent prior to their participation. The study and sample
collection processes were reviewed and approved by the
Medical Ethics Committee of Fudan University (approval
number: BE1945) and Inner Mongolian Normal Univer-
sity (approval number: 20200110), and complied with
the ethical principles of the 2013 Helsinki Declaration
of the World Medical Association. Genomic DNA was
extracted using the DP-318 Kit (Tiangen Biotechnology),
following the manufacturer’s protocol. First, routine
Y-single nucleotide polymorphism (SNP) tests were con-
ducted to determine the general haplogroup of all male
samples. Subsequently, DNA specimens extracted from
Q1a1a-M120 samples were sent for next-generation
sequencing on the Illumina HiSeq2000 platform
(Illumina).

2.2 Data analysis

In this study, a total of 347 sequences of Q-M120 were ana-
lyzed (Table S1). We used the procedure that we described
previously for the other steps prior to next-generation
sequencing, that is, for DNA shearing, adding an adaptor,
and gel electrophoresis (J. Sun et al., 2021). Read map-
ping and SNP calling from next-generation sequencing
data were conducted using standard procedures (BWA and
SAMtools) and the human reference genome sequence
hg38 (Li & Durbin, 2010; Li et al., 2009). To obtain a con-
fident Y-SNP dataset for reconstruction of phylogenetic
tree and age estimation, we applied a series of strict fil-
ters on the original variants file, including (1) restriction
to variants that are SNPs (Y-SNP); (2) removal of all posi-
tions with call rate <80% on all samples with sequences;
(3) removal of position with heterozygosis call rate>5% on
all samples; (4) base coverage ≥3, base quality >20, and
distance between SNPs >10 bp; and (5) removal of recur-
rent or triadic mutations. The regulations proposed by the
Y Chromosome Consortium (YCC) were followed to revise
the phylogenetic tree with respect to new variants in the
non-recombining region of the Y chromosome (YChromo-
some Consortium, 2002). Since there is the phylogenetic

tree of Q-M120 in previous studies, the revised phylo-
genetic tree was constructed based on previous studies,
public resources, and the genetic genealogy community.
Bayesian evolutionary analyses were conducted using
BEAST (v.2.0.0) (Bouckaert & Drummond, 2017). To cal-
culate divergence times in the phylogenetic tree, a point
mutation rate of 0.74× 10−9 per site per year (Karmin et al.,
2015), inferred from the ∼12,000-year-old Anzick-1 male
infant genome (Rasmussen et al., 2014), was applied. We
referred to the regulations established by the Y Chromo-
some Consortium for the assignment of SNP and revised
haplogroup names (Y Chromosome Consortium, 2002).
New haplogroup names for sub-branches of Q1a1a-M120
are listed in Table S1.
To analyze the distribution of Q1a1a-M120 sub-lineages,

Chinese participants were drawn from our in-house
database, which contains various types of information for
each sample, including the Y haplogroup, native province,
and native city. All steps were followed as described in our
previous study (J. Sun et al., 2021). In total, 3581 Q1a1a-
M120 individuals were identified among 140,900 Chinese
males, resulting in a frequency of 2.54%. Frequency data
were utilized to create distribution maps using ArcGIS
(version 10.3; Environmental Systems Research Institute
Inc.). Please refer to the Supplementary Text of our previ-
ous study (J. Sun et al., 2021) for detailed information on
the generation of the distribution map. ArcGIS was also
used for spatial autocorrelation analysis. The Moran’s I
Index indicates the degree of correlation between distribu-
tion frequency and spatial geographical distribution. The
HotSpots plot highlights the regions where hot spots and
cold spots cluster. These regions typically correspond to
the center of diffusion and its mirror image, as indicated
by the overall distribution pattern. The Local Indicators of
Spatial Association (Lisa) Cluster shows the clusters and
outliers of the general distribution pattern of high and low
frequencies.

3 RESULTS

A schematic representation of the revised phylogeny of
haplogroup Q1a1a-M120 with age estimation is shown in
Figure 1. The detailed tree is available in Table S1. We
identified a complex downstream structure along with
numerous new SNPs and sub-branches. The distribu-
tion map and the results of the spatial autocorrelation
analysis are presented in Figure 2. The Global Moran’s
I index (0.541720), distribution pattern (Figure 2a), and
spatial clustering analysis (Figure 2b, HotSpots plot) sug-
gest strong spatial autocorrelation. This lineage exhibits
a high-frequency distribution in the northern regions
of China, whereas its frequency is lower in the south-
ern regions. Overall, northern China is the center of
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MAI et al. 15

F IGURE 1 Schematic diagram of the revised phylogeny of haplogroup Q1a1a-M120. The red single nucleotide polymorphism (SNP)
labels indicated the definition marker of categories of sub-branches in this study. The green SNP labels indicated other important marker of
the phylogenetic tree.

diffusion for Q1a1a-M120. A Lisa Cluster map based
on Local Moran’s I (Figure 2c,d) indicated that Jiangxi
province is a spatial outlier; it exhibited a relatively high
frequency, deviating from the general pattern of low fre-
quencies in southern China. In this study, we categorized

the sub-lineages of Q1a1a-M120 into nine distinct groups
(Figure 1) and explored their geographical distribution
across China (Figures 3 and S1).
The sub-lineage Q-M7417 diverged from the major sub-

branch of Q-M120 approximately 6500 years ago and has
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16 MAI et al.

F IGURE 2 Geographic distribution of Q1a1a-M120 and results of a spatial autocorrelation analysis of haplotype frequencies: (a)
distribution, (b) hotspots plot, (c) Local Indicators of Spatial Association (Lisa) analysis (local Moran’s I index), and (d) Local Indicators of
Spatial Association (Lisa) scatter plot frame.

experienced continuous branching over the past 5000
years (Figure 1 and Table S1). A high frequency of Q-
M7417 was observed in provinces across both northern and
southern China, including Taiwan, Guangxi, and Guang-
dong (Figure 3a). The low frequency of Q-M7417 inmodern
populations in central China may be attributed to the
expansion of other lineages over the past 2000 years. A
3200-year-old individual with the genetic marker Q-M7417
(ID: ARS015) has been discovered at archaeological sites in

northern Mongolia (Jeong et al., 2018). We speculate that
ancient populations with the Q-M7417 haplogroup spread
widely throughout the Mongolian Plateau and northern
China, playing a crucial role in the diffusion of Bronze Age
cultures across the Gobi Desert.
Q-F1626 is a major sub-branch of Q-M120 and

encompasses several significant sub-lineages, includ-
ing Q-MF1647, Q-Y144860, Q-PH5117, Q-F4777, and
Q-MF1641. The revised phylogeny revealed a bottle-
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MAI et al. 17

F IGURE 3 Geographic distribution of sub-lineages of Q1a1a-M120: (a) Q1a1a-M7417, FT7001, FT9308, (b) Q1a1a-MF1647-F5459×Y144860,
(c) Q1a1a-Y144860, (d) Q1a1a-PH5117, (e) Q1a1a-F4777×F4759, (f) Q1a1a-F4759, (g) Q1a1a-MF1641×F1827, (h) Q1a1a-F4689, F1827.
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18 MAI et al.

F IGURE 3 Continued

neck event lasting 2500 years for Q-F1626, followed by
a significant expansion beginning 4400 years ago. The
frequencies of Q*-MF1647(xY144860) (Figure 3b) and
its sub-lineage Q-Y144860 (Figure 3c) were both high
in the northwestern provinces of China. The high fre-
quency of Q*-MF1647(xY144860) in Jiangxi province,
located in southern China, can be attributed to the
recent flourishing of a particular family. The initial
expansion of sub-lineage Q-MF1647 occurred approxi-
mately 3800 years ago (Figure 1 and Table S1), coinciding
with the rise of the Xia Dynasty in ancient China. This
lineage could represent a major paternal lineage of
either the Xia people or the barbarian tribes (Rong-Di
tribes) in northwest China during the same historical
period. Ancient DNA evidence is required to test this
hypothesis.
Sub-lineage Q-PH5117 is a minor sub-branch of Q-M120.

Beginning 4000 years ago, this haplogroup experienced
a brief period of continuous differentiation (Figure 1 and
Table S1). The two regions with the highest frequencies
of this sub-lineage were Qinghai and Gansu in north-
west China (Figure 3d). This minor haplogroup has been
found among the Bhutanese (Hallast et al., 2015), the
Murut people of Brunei (Karmin et al., 2015), and ancient
Cimmerians in Eastern Europe (Krzewinska et al., 2018).
In this study, we also identified a Q-PH5117 individual
from Lhasa city in Tibet. This lineage may correspond to
the Q-M242 haplogroup found among Tibetans in previ-
ous research (Qi et al., 2013). Based on these data, we
propose that haplogroup Q-PH5117 represents a paternal
lineage of the ancient population that established the
Qijia culture (4200–3800 Years Before Present (YBP)), the
first culture with bronze tools and pastoral subsistence in
northwest China (F. Liu et al., 2010). The descendants of

the ancient Qijia culture may have contributed to the rise
of pastoralism on the northeastern edge of the Qinghai–
Tibet Plateau (M. Ma et al., 2016). Subsequently, these
individuals contributed to the Tibeto–Burman-speaking
populations, who later spread across a vast geographic
region. Further studies are needed to uncover the detailed
demographic history. Furthermore, the lineage Q-F30415
identified in our previous study (N. Sun et al., 2019) corre-
sponds to Q-MF82700 in this study (upstream of Q-PH5117,
Figure 3d). Lineage Q-FGC14753 from our previous study
corresponds toQ-MF1647/F5459 in this study (Figure 3b,c).
Lineage Q-SK1928 from our previous study is identical to
Q-MF1642/F4719 in this study (upstream of Q-MF1645, as
shown in Figure 3g).
The distributions of lineages Q*-F4777(xF4759) and

Q-F4759 are shown in Figure 3e,f. The frequency of Q*-
F4777(xF4759) was high in several provinces in western
China. The demographic history of this lineage remains
unclear. It may be related to the westward diffusion of
ancient pastoral tribes from northwest China. Q-F4759 is a
major sub-branch of Q-M120. This lineage began expand-
ing continuously around 2900 years ago, coinciding with
the start of the Zhou dynasty (1027 to 221 BC). Q-F4759
exhibits a high frequency in southern China (Figure 3 f).
In general, we propose that Q-F4759 is the predominant
paternal lineage of various clans of the Huai people (�
���), who became part of the ancient Huaxia civiliza-
tion during the Zhou dynasty. Interestingly, we found that
a sub-branch of Q-F4759 belongs to the “Zhang (�)” fam-
ily, and this lineage can be traced back 2400 years. Ancient
legends claim that the ancestor of the Zhang family, “Hui
(�),” is a descendant of the “Yellow Emperor” and the
creator of the bow and arrow (L.-Q.Wang, 1981). These leg-
ends suggest that the Zhang family may have originated
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MAI et al. 19

from an ancient pastoralist tribe in northwest China. How-
ever, the paternal lineage Q is relatively rare in the current
Chinese population with the surname Zhang (<4%). Fur-
ther research is needed to explore the origin and evolution
of the Zhang surname.
Sub-lineage Q-MF1645 (Figure 3g, equivalent to Q*-

MF1641(xF1827)) diverged 3500 to 2000 years ago and was
widely distributed in East Asia, with a high frequency
in Shaanxi province. According to the raw data on clan
names, these results can be attributed to the expansion of
several families over the past 2000 years. The reason for the
high frequency of this lineage in Yunnan province remains
unclear (Figure 3g).
Sub-lineage Q-F4689 is one of the main sub-branches

of Q-M120 and has undergone continuous expansion
beginning 3200 years ago. As shown in Figure 3 h, the hap-
logroup frequency is high in many provinces in northern
China. The raw data show that this lineage is predom-
inantly found among individuals with the surnames Lu
and Jia. The origin of these two surnames can be traced
directly to the ancient Rong-Di people (��) in northern
and northwesternChina. Some of the Rong-Di peoplewere
also called Guifang (��). In addition, there are other
branches of the Rong-Di people, such as the “Red Di (�
�)” and “White Di (��).” Historical analyses suggest
that the ancient Rong-Di people contributed to the forma-
tion of the Han population and many other minor ethnic
groups in China (L. Liu & Chen, 2003). The current distri-
bution of the Q-F4689 lineage aligns with the demographic
history of these ancient people.

4 DISCUSSION

4.1 Migration to the central plain of
China from the Eurasian Steppe

Previous studies have demonstrated that Bronze Age glob-
alization contributed to large-scale human migration and
intense admixture of populations across nearly all periph-
eral regions of Eurasia (Haak et al., 2015; Lazaridis et al.,
2016; Narasimhan et al., 2019). The Bronze Age culture
played an essential role in the early state formation and civ-
ilization of the central plain of China; elements related to
steppe culture have been discovered at archaeological sites
from early China.However, demographic processes in East
Asia during this period remain unclear. According to avail-
able ancient DNA data mentioned in the sections above,
western Eurasian genetic lineages were nearly absent in
the northern boundary region of China during the Bronze
Age. This suggests that alternative demographic processes
need to be identified (Kumar et al., 2022; Ning et al., 2019,

2020; Robbeets et al., 2021; C.-C.Wang et al., 2021; F. Zhang
et al., 2021; Zhao et al., 2014).
To date, paternal lineages C2a-L1373, C2b-F1067, N1a2a-

F1101, N1a1a-M178, O2a2b1a1a-M117, and Q1a1a-M120 have
been found in archeological sites along the northern
boundary of China between 5000 and 2000 years ago (Cui
et al., 2020; Jeong et al., 2020; P. Ma et al., 2021; Ning et al.,
2020; Robbeets et al., 2021; C.-C. Wang et al., 2021; Yang
et al., 2020; F. Zhang et al., 2021). Among these lineages,
only Q1a1a-M120 and N1a2a-F1101 have connections with
ancient people in the eastern Eurasian Steppe and expe-
rienced significant expansions in northern China during
the Bronze Age. The other haplogroups are likely lineages
of indigenous populations from the central plain of China.
In addition, we speculated that the ancient R1a1a-M17 lin-
eage might have reached the northern boundary of China;
however, there is no evidence to support this hypothesis.
We have previously found that haplogroup N1a2a-F1101

may be the predominant paternal lineage in the royal
family of the Zhou dynasty (P. Ma et al., 2021). Early sub-
lineages of N1a2a-F1101 have been found from northeast
China to western Siberia. The central plain of China is
likely the center of diffusion for haplogroup N1a2a-F1101;
however, its origin may lie farther north. In this study,
we further explored the divergence time and geographic
distribution of the Q-M120. Sub-lineage Q-F7417, the ear-
liest sub-branch of Q-M120, was found in the Mongolian
Plateau, whereas other sub-branches were primarily dis-
tributed in central China. Many sub-branches of Q-M242
were distributed across Eurasia, with an early center of dis-
persal in southern Siberia. Haplogroup Q1a1b-B143, which
is closely related toQ1a1a-M120, is one of themain paternal
lineages of the Chukotko–Kamchatkan-speaking popula-
tion in the Arctic region. Overall, a similar pattern of
divergence was observed for N1a2a-F1101 and Q1a1a-M120.
These haplogroups were primarily distributed in China,
whereas closely related branches were mainly found in
North Asia.
In general, we propose that ancient populations, in

which haplogroups N1a2a-F1101 and Q1a1a-M120 were the
main paternal lineages, played an important role in intro-
ducing Bronze Age culture to the central plains of China.
During the Chalcolithic and Bronze Age, these popula-
tions might have been distributed both to the north and
south of the Gobi Desert between China and Mongolia.
They had awide range of activities as hunter-gatherers and
were well acquainted with routes through the Gobi Desert.
The southward expansion of pastoralism and Bronze Age
culture from the Mongolian Plateau, dominated by hap-
logroups N1a2a-F1101 and Q1a1a-M120, was driven by
global cooling 4200 to 4000 years ago. Subsequently,
haplogroups N1a2a-F1101 and Q1a1a-M120 experienced
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20 MAI et al.

significant expansions in northern China. Other paternal
lineages may be distributed far from the Gobi Desert, sug-
gesting that they were not involved in the final stage of
introducing Bronze Age culture to the central plains of
China.

4.2 Rise of pastoralists in northwest
China contributed to the formation of early
China

According to archaeological and historical research, early
pastoralism in northern and northwestern China emerged
between 4500 and 2000 years ago (L. Liu, 2004; L. Liu
& Chen, 2003 ). These pastoralists were referred to as
“Rong-Di (��)” in ancient historical records and were
distinctly characterized by their use of a wide variety of
metal weapons and their high mobility. The Rong-Di peo-
ple were believed to have a different ancestry from the
ancient populations of the central plain of China. They
gradually mixed with the Huaxia people and other East
Asian populations around 2000 years ago.
Different cultural and lifestyle landscapes of the Rong-

Di people have been revealed through archaeological and
historical research. Archeological evidence has shown that
the Rong-Di people are descendants of local Neolithic
farmers and migrants from across the Gobi Desert. They
exhibited a mixed system of pastoralism and millet civi-
lization, and formed a city-like settlement. The similarity
between the cultural relics of the Rong-Di people and those
found in the Eurasian Steppe may be attributed to the
routes through the Gobi Desert, which facilitated the long-
distance exchange of materials across the Eurasian Steppe.
Overall, the long-distance exchange of materials and
cultural elements was the primary connection between
North China and the Eurasian Steppe, whereas gene
flow remained limited during the Bronze Age. Ancient
DNA data and the distributions of haplogroups N1a2a-
F1101 and Q1a1a-M120 detected in this study support this
scenario.
Archaeological and historical studies have indicated

that pastoralists in northwest China played an impor-
tant role in the early state formation and civilization of
the central plain of China. Previous studies combined
with our analyses support this view. The Huaxia people
were formed through the population admixture of farm-
ers from the Yellow River Basin and Yangtze River Basin
with pastoralists from northern and northwestern China.
During the formation of the ancient Huaxia people, N1a2a-
F1101 and Q1a1a-M120 became the dominant paternal
lineages.

4.3 History of Han people since the Qin
and Han dynasties

Approximately 4500 to 2000 years ago, admixture between
the Huaxia people and ancient populations from periph-
eral regions of East Asia, including the Rong-Di people,
contributed to the formation of the Han populations
during the Han dynasty. In this study, we found that Q-
MF1647/F5459 experienced significant expansion in North
China during the Xia dynasty (2070 to 1600 BC). Ancient
individuals with Q-MF1647/F5459 may have contributed
substantially to populations in the central plain during this
period. However, relevant ancient DNA evidence is cur-
rently lacking. Q-F1827 is a primary sub-clade of Q-M120.
Modern individuals with Q-F1827, often bearing the sur-
names Lu and Jia, may be descendants of the Rong-Di
people from northern and northwestern China during the
Zhou dynasty. The surname Zhang is relatively common
among modern individuals with the Q-F4759 haplogroup
and can be traced back to the Zhou dynasty. In general, the
Rong-Di people and their descendants played an essential
role in the formation of China, Chinese culture, and the
Han people.
In conclusion, we reconstructed a high-resolution phy-

logenetic tree and determined the divergence times and
geographic distribution of sub-clades based on 347 newly
generated Q1a1a-M120 sequences. We detected a complex
substructure of haplogroup Q-M120, which is primarily
distributed in northern and northwestern China. We pro-
pose that haplogroup Q-M120 was the dominant paternal
lineage of the Rong-Di people in northern and northwest-
ern China 4000 years ago. These people were significantly
influenced by the eastward expansion of Eurasian Steppe
pastoralists during the Bronze Age and exhibited a mixed
subsistence pattern of agriculture and pastoralism. The
ancient pastoralists of northern and northwestern China
facilitated the exchange of materials and culture between
eastern and western Eurasia. They played an indispens-
able role in the formation of early China, Chinese cul-
ture, and the Huaxia people, the ancestors of the Han
people.
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