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Mitochondrial DNA (mtDNA) lineages of 232 individuals from 12 Central Asian populations were
sequenced for both control region hypervariable segments, and additional informative sites in the coding
region were also determined. Most of the mtDNA lineages belong to branches of the haplogroups with an
eastern Eurasian (A, B, C, D, F, G, Y, and M haplogroups) or a western Eurasian (HV, JT, UK, I, W, and N
haplogroups) origin, with a small fraction of Indian M lineages. This suggests that the extant genetic
variation found in Central Asia is the result of admixture of already differentiated populations from eastern
and western Eurasia. Nonetheless, two groups of lineages, D4c and G2a, seem to have expanded from
Central Asia and might have their Y-chromosome counterpart in lineages belonging to haplotype P(xR1a).
The present results suggest that the mtDNA found out of Africa might be the result of a maturation phase,
presumably in the Middle East or eastern Africa, that led to haplogroups M and N, and subsequently
expanded into Eurasia, yielding a geographically structured group of external branches of these two
haplogroups in western and eastern Eurasia, Central Asia being a contact zone between two differentiated
groups of peoples.
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Introduction
Central Asia is a vast territory that has been crucial in

human history due to its strategic location. Situated

eastwards of the Caspian Sea, limited by the Hindu Kush

and Altai mountain ranges to the east and by the great

Asian Steppes to the north, this territory has been a

complex assembly of peoples, cultures, and habitats.

The area has been occupied since Lower Paleolithic

times, and there is evidence of Neanderthal skeletal

material in Teshik-Tash,1 Uzbekistan. Nonetheless, the

later expansion of Upper Paleolithic remains is far less

clear.2 Classical Greek and Chinese historic records cite the

Scythians and Sarmatians, Indo-European-speaking people

described as having European morphological traits, as the

first inhabitants occupying the region. These historic

citations raise the questions of the origin of the ancestors

of the modern settlers across the region, and of the limits

of western peoples in Asia. Several facts point to the

presence of western peoples far east in Asia, such as an

extinct Indo-European language (Tocharian) spoken during

the latter half of the first millennium in Chinese Turkestan,

the presence of mummified bodies with European facial

traits in the Xinjiang region, the descrip-C/, of west





16 024–16 391 and 63–322, respectively,19,20 were ob-

tained.

The 9-bp tandem repeat (CCCCCTCTA) of the COII/

tRNA



Program Admix 2.042 was used to calculate the admix-

ture proportions of the present samples based on the

frequency of the haplogroups. As putative parental popula-

tions, we used four data sets that consisted of 258 Eastern

Europeans31 (Bulgarians, Romanians, and Russians), 316

Middle Easterns31 (Bedouins, Syrians, and Turks), 190

Northern Indians, and Pakistanis35 (regions of Uttar

Pradesh, Rajasthan, Punjab, Kashmir, Haryana, and Paki-

stan), and 263 East Asians27 (Han Chinese).

In order to detect the possible genetic structure among

populations, an analysis of the molecular variance (AMO-

VA)43 was performed using the Arlequin package.44

Table 1 Haplogroup frequencies in the samples analyzed.



Results
Phylogeographic structure

A total of 232 individuals have been analyzed for the HVRI

and HVRII, for the presence of the 9-bp tandem repeat of

the COII/tRNALys intergenic region, and several SNPs in the

mtDNA coding region. Individual data are available in the

following web site (http://www.upf.es/cexs/bioevo/

index.html).

Haplogroup frequencies by population are shown in

Table 1. In all, 11 sequences were difficult to assign to a



individuals as belonging to a single hybrid population, the

estimated admixture proportions are 0.4870.04 West

Eurasian, 0.4870.04 East Eurasian, and 0.0470.02 Indian.

Given the sample sizes for individual populations, their

admixture proportions (Table 1) carry large standard errors

and are not discussed separately.

An admixture approach42



accounting for a B8% of the total sequences, and (iv) a

tiny fraction of sequences of Indian origin.

We have detected some groups of sequences mainly

restricted to this geographical area. This is the case of



since no traces are found in extant or ancient East Asian

populations. Even if Tocharian, an Indo-European lan-

guage, was present in Eastern Asia, there is no evidence,

from extant genetic variation in maternal lineages, of the

Western Eurasia genetic contribution.

The presence of western and eastern sequences found in

Central Asia leaves open questions about the mode and

tempo of the generation of this admixture of lineages. Two

scenarios could have produced this mtDNA pattern in

Central Asia:

(a) Western peoples inhabited Central Asia and were

partially replaced by Eastern peoples, Central Asia

being a hybrid zone.

(b) Central Asia has been a ‘contact zone’ between two

differentiated groups of peoples who originated in east

and west Eurasia, respectively.

The revision of the ancient sequences from China53 and

the finding of specific Central Asian sequences clearly

support the second. G2a and D4c haplogroups are ‘twigs’

(according to the terms devised by Kivisild et al17) belong-

ing to the East Asian G and D ‘limbs’ of the M ‘trunk’. The

estimated ages of these haplogroups (around 30 000 and

25 000 years) point to the ancient presence of at least two

different East Asian ‘limbs’ in Central Asia.

Kivisild et al17 showed considerable differences in the

mtDNA lineages found in East Asia, A, C, D, G, Y, and Z

being the haplogroups forming the pool of lineages in the

northeast, whereas B and F were predominant in the

southeast. Karafet et al,9 analyzing Y-chromosome markers,

showed a closer genetic relationship between Central Asia

and northeast Asia than with southeast Asia. Nevertheless,

our mtDNA results show the presence of haplogroups

represented in both northeast and southeast Asia, suggest-

ing that the demographic scenario within Central Asia has

been even more complex than previously stated.9

Contrary to the structure shown in Y-chromosome

lineages in Central Asia, where 24% of the genetic

variation could be attributed to differences between

populations,10mtDNA diversity is not structured, as shown

by the AMOVA analysis. This discrepancy between the two

uniparental genomic regions in Central Asia is in agree-

ment with previous data in the region,7 and as a global

trend in which higher female than male migration has

been observed.54

It is interesting to stress the lack of geographic structure

of the basal branches of the non-African mtDNA (hap-

logroups M and N, called ‘limbs’17), and a clear phylogeo-

graphy in more external branches (haplogroups or sub-

haplogroups; ‘twigs’17) supports the existence of an

ancestral population where the two main groups of

lineages diverged. This could be related to the presence of

a ‘maturation phase’, presumably in the Middle East or

eastern Africa, of modern humans before the Upper

Paleolithic expansion all across Eurasia, as proposed by

the fossil evidence55 and other genetic data.56 The lack of

basal limbs in Central Asian samples and the presence of

lineages belonging to external branches within the mtDNA

phylogeny suggest that the mtDNA diversity found in

Africa did not have its ‘maturation phase’ in Central Asia,

and the diversity found in the region is mainly the result of

admixture of already differentiated populations. The lack

of mtDNA basal root types in Central Asia contrasts with

the results of Y-chromosome analyses. Whereas the

majority of extant Y lineages in Europe and Siberia appear

to have expanded from the Middle East via Central Asia,8

the lack of deeply rooting mtDNA clades in Central Asia

does not support the hypothesis that Central Asia is the

maternal source population for the Upper Paleolithic

colonization of Europe. This discrepancy might be the

result of different sexual migration patterns in Central

Asia, as noted above. Additional data from autosomal

markers, such as SNP or SNPSTR haplotypes,57 need to be

gathered in order to clarify the genetic role of Central Asia

in the settlement of modern humans in Europe and Siberia.
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