
Figure 1 | The spread of Indo-European languages.  a, Indo-European 
languages have been spoken across a broad area of Eurasia throughout recorded 
history (countries in which these languages are spoken today are marked in 
green). Two geographical origins for these languages have been proposed: 
Anatolia and the Pontic–Caspian steppe. b,�Haak et�al.1 and Allentoft et�al.2 
analysed ancient DNA taken from samples from across Europe and central 
Asia. Their data point to human migration from a steppe culture, the Yamnaya. 

They conclude that the Corded Ware culture of central Europe had ancestry 
from the Yamnaya. Allentoft et�al. also show that the Afanasievo culture to the 
east is related to the Yamnaya, and that the Sintashta and Andronovo cultures 
had ancestry from the Corded Ware. Arrows indicate migrations — those 
from the Corded Ware reflect the evidence that people of this archaeological 
culture (or their relatives) were responsible for the spreading of Indo-European 
languages. All coloured boundaries are approximate.

by pastoralist horse-riders empowered by the 
innovation of wheeled wagons — probably 
the people associated with a culture known to 
archaeologists as the Yamnaya3. 

Previous studies of both modern and ancient 
DNA6,7 have suggested an influx of people into 
Europe from modern Eurasia after the spread 
of Neolithic farming. However, the details have 
been hazy, and any role for steppe populations 
has been unclear. To resolve this uncertainty, 
Haak et�al. and Allentoft et�al. obtained ancient 
human DNA samples from a broad swathe of 
archaeological cultures from Europe and cen-
tral Asia dating from around 6000���  to 900��� . 
Although each study used different strategies 
(Allentoft et�al. sequenced whole genomes, 
whereas Haak et�al. targeted select regions), 
the groups successfully obtained around  
101 and 69 samples, respectively — a remark-
able achievement. The sequencing data are 
poor by the standards applied to modern DNA, 
but they are sufficient to discern broad brush-
strokes of human migration.

Both studies found a genetic affinity between 
samples from a central European culture 
known as Corded Ware, which existed from 
around 2500��� , and samples from the earlier  
Yamnaya steppe culture. This similarity 
between distant populations is best explained 
by a substantial westward expansion of the 
Yamnaya or their close relatives into central 
Europe (Fig.�1b). Such an expansion is consist-
ent with the steppe hypothesis, which argues 
that Corded Ware cultures were a conduit for 
the dispersal of Indo-European languages into 
Europe. The results also help to explain a mys-
terious ancestry found in both Europe and the 
Americas8, and in ancient DNA from a boy who 
lived 24,000�years ago in eastern Siberia9. Both 
groups of researchers suggest that this ances-
try entered Europe through the expansion of 
Yamnaya-related peoples, who are descended 
from the north Eurasian populations that con-
tributed to the peopling of the Americas. 

The data also suggest that steppe popula-
tions expanded eastwards. Allentoft et al. 

found that the Afanasievo culture from central 
Asia shows genetic affinity with the Yamnaya.  
They also found evidence to support theories  
of a back-migration from Corded Ware-
related populations3 that contributed to the 
origins of the Sintashta culture in the Urals 
and their descendants, the Andronovo. This 
is particularly interesting because the steppe 
hypothesis supposes that an eastward migra-
tion of steppe-descendant populations helped 
to give rise to Tocharian, a branch of Indo-
European once spoken in western China. 

Together, these studies argue that Bronze 
Age population movements were important in 
shaping the genetics of Eurasia. Ancient DNA 
cannot prove how language spread, of course, 
and more data will help to refine our under-
standing, but expansions of Yamnaya-related 
peoples add weight to the steppe hypothesis. 
If genes were moving en masse, it is likely that 
words were too. 

It remains to be seen whether ancient DNA 
samples will also support the hypothesis that 
the Indo-Iranian branch of Indo-European can 
be traced to a southward migration from the 
steppe. Research on modern DNA10 has pos-
ited the existence of an ancient north Indian 
population — can this be linked directly to 
the steppe populations? The size of the ances-
tral steppe populations and the rate at which 
they expanded also remain to be determined. 
Finally, the migratory models put forward by 
the two groups differ in terms of how Near 
Eastern populations such as Armenians relate 
to the steppe. Haak and colleagues’ model 
implies that Near Eastern populations con-
tribute ancestry to the Yamnaya, but aspects of 
Allentoft and co-workers’ data do not support 
such admixture. Future studies should resolve 
these questions. 

Nonetheless, these two studies represent a 
milestone in a 200-year-old debate. Tragically, 
this debate figured heavily in the racist politics 
and science of the nineteenth and early twenti-
eth centuries in Europe3. The current research 
takes place in a more open and humane 

framework, and this should be encouraged and 
protected. It will be exciting to see what the 
careful use of ancient DNA will reveal about 
the history of other language families and their 
speakers. 

The studies also foreshadow how studies of 
ancient DNA will empower studies of adap-
tive evolution. For instance, Allentoft et�al. 
observed that the spread of a mutation that 
allows humans to drink milk into adulthood 
began only in the Bronze Age, later than previ-
ously supposed — a finding replicated by Haak 
and colleagues in another paper11.

One final point is that the genomes of  
living people vary more or less continuously 
with geography in most regions of the globe12. 
But these two studies suggest that the relatively 
continuous patterns seen in modern DNA can 
be teased apart and understood in terms of a 
complex history of expansions and mixtures 
of ancient populations. Clearly, intersecting 
ancient DNA with archaeological and linguis-
tic research promises to yield great progress in 
the study of prehistory. �
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