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Abstract

Southern Siberian populations have been the subject of intense works attempting to shed light on the peopling of Siberia. From these works, it

appeared that south Siberian populations are the reflect of the complex interactions that occurred at different times between Eastern and Western

Eurasian people. According to paleoantropological and modern molecular data, European populations predominated in south Siberia during the

Bronze age whereas Asian component began to increase from the Iron age. To test this hypothesis we determined the mitochondrial and Y-

chromosomal haplotypes and haplogroups of 29 ancient specimens from the Krasnoyarsk area (Southern Central Siberia) dating from the Bronze

and Iron ages. The data obtained supported the hypothesis of the prevalence of Western Eurasian component in Southern Central Siberia in the

Bronze age. Moreover, they allowed us to propose a geographic origin of the Krasnoyarsk population during this period.
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1. Introduction

In a previous work, presented at the DNA in Forensics 2006

meeting in Innsbruck, we determined the mitochondrial and Y-

chromosomal haplotypes and haplogroups of 29 ancient

specimens from the Krasnoyarsk area in Southern Central

Siberia. Among these specimens, 14 were dated from the

Bronze age and 15 from the Iron age.

The goal of this preliminary study was to validate

ethnogenesis hypotheses inferred from anthropological and

modern molecular data according to which European popula-

tions predominated in south Siberia during the Bronze age

whereas Asian component began to increase from the Iron age.

The mitochondrial DNA data we obtained, based on the HV1

motif alone, supported this hypothesis. Indeed, despite a small

sample size, our data displayed a clear temporal pattern with a

proportion of European-specific haplogroups close to 86% for

the Bronze age and decreasing to 64% for the Iron age.
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Concerning the male lineages, except one sample for which

we were not able to make a precise Y-haplogroup assignment

because of the choice of our SNPs, all were attributed to

haplogroup R1a1 [1]. This haplogroup, characterized by the

M17 mutation, is widely spread across Eurasia. It is found at

high frequency in Central and Eastern Europe as well as in

Central Asia, Northern India and Pakistan whereas it is rare in

East Asia and Western Europe.

Based on its geographical distribution, it has been suggested

that East Europe and particularly Ukraine, is the place where this

lineage originated or started to expand after the Last Glacial

Maximum. A further diffusion of this haplogroup could have

occurred in association with the spread of the Kurgan culture.

Kurgan people are nomadic pastoralists who domesticated the

horse and who have been considered as the original speakers of

proto-Indo-European. The kurgan theory views these people as

moving from the Southern steppes of Ukraine – between the

Black and the Caspian seas – and spreading Indo-European

language to Europe, Central Asia and India between 4400 and

3000 B.C. Nevertheless, no clear consensus yet exists about the

place and time of the R1a1 origin. This haplogroup was therefore

not sufficiently informative in determining the geographic origin

of the Krasnoyarsk population of the Bronze age.
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To complete this study, we decided to type mtDNA coding

region markers with three features in mind: (i) validate exact

mtDNA haplogroups determination, (ii) allocate mtDNAs to

particular haplogroups not clearly defined with the control

region alone, and (iii) obtain a more precise information

about the geographic origin of the Siberian specimens under

study.

2. Material and methods

Twenty six SNPs were selected and three multiplex systems

using SNaPshot1 assays (Applied Biosystems) were developed

according to a previously published protocol [1]. The selected

SNPs targeted the haplogroups previously defined. Multiplex 1

and 2 included polymorphisms characterising European and

Asian haplogroups whereas multiplex 3 included nearly

exclusively polymorphisms defining subclades inside hap-

logroup H (Fig. 1).

The size of the PCR products ranged from 84 to 141 bp

enabling the analysis of samples that are highly degraded or

carrying low quantities of DNA.

3. Results

The developed multiplex systems produced good results in

our ancient samples and, globally, a good agreement was found

between coding and control region data. Moreover, these SNP

analyses allowed us to obtain additional information regarding

haplotype assignment: two samples, initially classified as

belonging to haplogroup H, were found to belong to H6 and

H5a, respectively. Three other samples sharing a haplotype
Fig. 1. Network showing the mtDNA coding regi
identical with the CRS or previously classified as H were found

to belong to haplogroup U.

4. Discussion

Concerning the subtyping of haplogroup H, the frequency of

H5a appears to be highest in Eastern Europe. This subclade is

distributed at low levels across Europe and is absent from the

Caucasus and the Near East, suggesting a European origin as

reported by Pereira et al. [2]. H5a was dated to approximately

7000–8000 thousand years, therefore earlier than the Bronze

age. Its distribution fairly recalls that of R1a1. H6, which seems

older than the previous one, is common in Eastern Europe, in

the Caucasus and above all in Chuvashia, an autonomous

republic of Western Russia in the Volga River Valley, north of

the Black and Caspian seas [2]. This haplogroup was also

described as the most frequent among the identified subclades

of H haplogroup in Central Asia [3]. This point is interesting

considering that ‘‘Archaeological records suggest that several

expansion waves of nomadic groups from the Eurasian steppes

reached Central Asia. They are described in Chinese

historiography as horse-riding, Caucasian-looking, Indo-Eur-

opean-speaking people and are sometimes referred as the

‘‘Kurgan Culture,’’ with a homeland said to be in the steppes

north of the Black and Caspian Seas’’ [4]. MtDNA evidence

therefore seems to correlate well with Y-chromosomal evidence

for Ukraine or Southern Russia as the homeland of some of the

ancient Siberian specimens of the Krasnoyarsk area.

Concerning the three samples bearing a HVI sequence

primarily attributed to haplogroup H, it would be necessary to

design new SNPs to determine to which sub-haplogroup within
on SNPs selected for the SnaPshot multiplex.
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haplogroup U they belong, knowing that it can not be

haplogroup U2, U4 and U5a, already tested in our SNapShot

assay.

5. Conclusion

One can emphasize that if the typing of mtDNA SNPs in this

ancient DNA study has allowed a more precise characterization

of the maternal lineages found in our archaeological sample,

such analyses were not conceivable using classical method

based on restriction fragment analysis, because this method

require large amounts of DNA. The analysis of SNPs which are

located in the coding region of the mtDNA by means of the

SNapShot1 technology is thus a real improvement in ancient

DNA studies. In the present case it allowed us to propose that

the European component observed in our ancient South

Siberian sample might arise from migration of pastoral

nomades alongside the steppes that connects the Danube

Basin, over the Pontic Caspian, with Central Asia. Further

analyses will be done to test this hypothesis.
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