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P separate sequence to the publicly avail-
able GenBank database, from a man infected
in the South Korean outbreak who then trav-
elled to China, where he felt ill. Christian
Drosten, director of the Institute of Virology
at the University of Bonn Medical Centre in
Germany has analysed this sequence and
says that it is shows only minor mutations
compared with Middle Eastern strains, none
in areas of the genome thought to influence
infectiousness.

A stream of new cases in South Korea
might create the impression that the disease
is out of control. But all cases reported so far
have clear transmission routes from the ini-
tial infection, says Ian Lipkin, an outbreak
specialist at Columbia University in New
York. The country is now intensively tracing
and isolating the contacts of those infected,
and implementing strict infection controls
in hospitals. Were cases springing up outside
of hospitals that would be cause for worry,
but that is not happening, says Lipkin.

In the Middle East, however, the virus
continues to jump from camels to humans
leading to hospital outbreaks. Heymann,
who in 2003 led the global effort to contain
severe acute respiratory syndrome, or SARS,
says that authorities in the Middle East
should do more to investigate how people
catch the virus from camels.

Such studies would involve investigat-
ing the recent activities of infected people,
finding out, for instance, whether they had
had contact with animal carcasses or bodily
fluids, had consumed fluids such as camel
milk or urine, or had been near bat colonies.
“It’s frustrating that all cases from animal
infections have not been properly inves-
tigated,” says Peter Ben Embarek, leader
of the WHO’s MERS team at the agency’s
headquarters in Geneva, Switzerland. One
obstacle is cultural, in that Saudis tend to
be averse to discussing what they consider
private matters, he says.

The outbreak in South Korea will
probably put pressure on Middle Eastern
countries to accelerate research and control
of MERS, says Drosten.

Another outstanding mystery is why
human cases have not been detected in
African countries with large camel popu-
lations: Somalia has 7 million camels, and
Kenya 3 million, dwarfing Saudi Arabia’s
population of 260,000. “MERS is circu-
lating in camels in many parts of Africa,”
says Ben Embarek, “so camel-wise, it’s the
same picture as in the Middle East” One
possibility is that human cases are going
undetected because of poor surveillance.
Another possibility is that cases in Africa
are less likely or less serious, because MERS
tends to cause serious illness only in people
who have diseases that result from modern
lifestyles, such as diabetes, which are more
common in Saudi Arabia. m
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The Yamnaya people are thought to have carried their burial practices and other traditions into Europe.

DNA deluge reveals
Bronze Age secrets

Population-scale studies of ancient genomes hint at roots of

technology, languages and diet.

BY EWEN CALLAWAY

nly halfa decade after a 4,000-year-old
O tuft of hair yielded the first ancient-

human genome', researchers are start-
ing to sequence ancient genomes by the dozen,
much as they do with modern genomes.

Such population-scale sequencing is answer-
inglong-standing questions about the Eurasian
Bronze Age. This tumultuous period between
about 3000 Bc and 1000 BC saw new technolo-
gies and cultural traditions — from the use
of finely crafted weaponry and horse-drawn
chariots to changes in burial practices — spread
across Europe and Asia, starting in the steppe
between the Black Sea and the Caspian Sea.

As DNA data flood in, researchers say, the
mass-genome approach will paint an increas-
ingly accurate picture of the past and show
how ancient events shaped modern humanity
— from what we eat to the diseases that ail us.
“Christ, what does this mean?” says Greger
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Larson, an evolutionary geneticist at the
University of Oxford, UK. “In another five
years, we'll be talking about tens of thousands
of ancient genomes.”

The dawn of ancient population genomics
is the result of cheap DNA sequencing and
the rise of boutique lab techniques that can
separate highly degraded ancient DNA from
contemporary contaminants.

A team led by palaeogenomicists Morten
Allentoft and Eske Willerslev at the Natural His-
tory Museum of Denmark in Copenhagen has
used these advances to sequence the genomes
0f 101 people who lived across Eurasia between
about 3000 Bc and AD 700 (ref. 2). “We could
have stopped at 80,” says Allentoft. But “we
thought, ‘Why the hell not? Let’s go above 100.”

The sequences allowed the team to tackle
questions that have vexed archaeologists for
decades, says Allentoft. For example, research-
ers have disagreed over whether the cultural
changes of the Bronze Age were the result
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of migration or simply the spread of ideas.
Allentoft and his colleagues found evidence for
migration, in the form of a massive shift in the
genetic make-up of northern and central Euro-
peans at the start of the Bronze Age. Before
3000 BC, their genomes resembled those of
early farmers from the Middle East and even
earlier European hunter-gatherers. By 2000 BC,
their genomes looked more like those of people
from the Yamnaya culture, which arose on the
steppe around 2900 BC.

The findings echo those of a team that
sequenced 69 ancient Europeans’. Both
groups speculate that the Yamnaya migration
was at least partly responsible for the spread
of the Indo-European languages into Western
Europe.

Allentoft’s team found genetic traces of the
Yamnaya in people who lived near the Altai
Mountains in central Russia from 2900 Bc
to 2500 BC, potentially explaining why Indo-
European languages are spoken so far into Asia.
“It’s pretty clear that these eastern cultures in
the Bronze Age are linked to the Yamnaya,”
says Pontus Skoglund, a population geneticist
at Harvard Medical School in Boston, Massa-
chusetts. But he is not yet convinced that the
culture’s wanderings explain the origins of all
Indo-European languages.

Ancient population genomics also offer
insights on physical and physiological traits.

Allentoft’s team found that the ability to digest
milk into adulthood — nearly universal in
northern Europeans today — was rare in Bronze
Age Europeans, contradicting earlier claims that
the trait helped early European farmers to gain
calories from milk. Of the 101 sequenced indi-
viduals, the Yamnaya were most likely to have
the DNA variation responsible for lactose tol-
erance, hinting that the steppe migrants might
have eventually introduced the trait to Europe.

Another team has analysed’ DNA from
83 ancient Europeans and discovered that a
mutation linked to thick hair and numerous
sweat glands, once thought to have emerged in
East Asians, was common in Scandinavians as
early as 7,700 years ago — potentially revealing a
connection between these groups. That analysis,
posted on the preprint server bioRxiv in March,
also found evidence of evolutionary pressure on
height: Iberians seem to have become shorter
after farming arrived in what is now Spain and
Portugal 8,000 years ago, whereas the Yamnaya
who migrated out of the steppe appear to have
been taller than their neighbours.

In future, researchers are likely to probe
genomes to see how past events shaped mod-
ern susceptibility to disease, says Larson. For
instance, survivors of the fourteenth century
Black Death, which killed around half of
Europeans, may have carried gene variants
that protect against certain infections.

INFOCUS IIHE

“It’s an interesting time, because the
technology is moving faster than our ability
to ask questions of it,” says Larson, whose lab
has also amassed around 4,000 samples from
ancient dogs and wolves to chart the origins of
domestic dogs. “Let’s just sequence everything
and ask questions later.” m SEENEWS & VIEWS P.164
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CLARIFICATIONS

It could have been clearer in the News story
‘Ebola R&D woes spur action’ (Nature 521,
405-406; 2015) that the US Food and Drug
Administration was not consulted about or
involved in the design of the brincidofovir
study; the agency advocated generally for
randomized clinical trials on drugs against
Ebola. In the News Feature ‘CRISPR, the
disruptor’ (Nature 522, 20-24; 2015), the
June 2012 entry in the graphic entitled

‘The rise of CRISPR’ was ambiguous. The
researchers had targeted the CRISPR
system to specific DNA sequences,
highlighting its potential for genome editing.
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