
 

Ancient DNA reveals 'continuity' between
Stone Age and modern populations in East
Asia

February 1 2017

  
 

  

View from the interior of Devil's Gate: the cave in the Primorye region, about
30km from the far eastern coast of Russia, where the human remains were found
from which the ancient DNA used in the study was extracted. Credit: Yuriy
Chernyavskiy
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Researchers working on ancient DNA extracted from human remains
interred almost 8,000 years ago in a cave in the Russian Far East have
found that the genetic makeup of certain modern East Asian populations
closely resemble that of their hunter-gatherer ancestors.

The study, published today in the journal Science Advances, is the first to
obtain nuclear genome data from ancient mainland East Asia and
compare the results to modern populations.

The findings indicate that there was no major migratory interruption, or
"population turnover", for well over seven millennia. Consequently,
some contemporary ethnic groups share a remarkable genetic similarity
to Stone Age hunters that once roamed the same region.

The high "genetic continuity" in East Asia is in stark contrast to most of
Western Europe, where sustained migrations of early farmers from the
Levant overwhelmed hunter-gatherer populations. This was followed by
a wave of horse riders from Central Asia during the Bronze Age. These
events were likely driven by the success of emerging technologies such
as agriculture and metallurgy

The new research shows that, at least for part of East Asia, the story
differs - with little genetic disruption in populations since the early
Neolithic period.

Despite being separated by a vast expanse of history, this has allowed an
exceptional genetic proximity between the Ulchi people of the Amur
Basin, near where Russia borders China and North Korea, and the
ancient hunter-gatherers laid to rest in a cave close to the Ulchi's native
land.
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Exterior of Devil's Gate: the cave in the Primorye region, about 30km from the
far eastern coast of Russia, where the human remains were found from which
the ancient DNA used in the study was extracted. Credit: Yuriy Chernyavskiy

The researchers suggest that the sheer scale of East Asia and dramatic
variations in its climate may have prevented the sweeping influence of
Neolithic agriculture and the accompanying migrations that replaced
hunter-gatherers across much of Europe. They note that the Ulchi
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retained their hunter-fisher-gatherer lifestyle until recent times.

"Genetically speaking, the populations across northern East Asia have
changed very little for around eight millennia," said senior author
Andrea Manica from the University of Cambridge, who conducted the
work with an international team, including colleagues from Ulsan
National Institute of Science and Technology in Korea, and Trinity
College Dublin and University College Dublin in Ireland.

"Once we accounted for some local intermingling, the Ulchi and the
ancient hunter-gatherers appeared to be almost the same population from
a genetic point of view, even though there are thousands of years
between them."

The new study also provides further support for the 'dual origin' theory
of modern Japanese populations: that they descend from a combination
of hunter-gatherers and agriculturalists that eventually brought wet rice
farming from southern China. A similar pattern is also found in
neighbouring Koreans, who are genetically very close to Japanese.

However, Manica says that much more DNA data from Neolithic China
is required to pinpoint the origin of the agriculturalists involved in this
mixture.

The team from Trinity College Dublin were responsible for extracting
DNA from the remains, which were found in a cave known as Devil's
Gate. Situated in a mountainous area close to the far eastern coast of
Russia that faces northern Japan, the cave was first excavated by a soviet
team in 1973.
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One of the skulls found in the Devil's Gate cave from which ancient DNA used
in the study was extracted. Credit: Elizaveta Veselovskaya

Along with hundreds of stone and bone tools, the carbonised wood of a
former dwelling, and woven wild grass that is one of the earliest
examples of a textile, were the incomplete bodies of five humans.

If ancient DNA can be found in sufficiently preserved remains,
sequencing it involves sifting through the contamination of millennia.
The best samples for analysis from Devil's Gate were obtained from the
skulls of two females: one in her early twenties, the other close to fifty.
The site itself dates back over 9,000 years, but the two women are
estimated to have died around 7,700 years ago.

Researchers were able to glean the most from the middle-aged woman.
Her DNA revealed she likely had brown eyes and thick, straight hair.
She almost certainly lacked the ability to tolerate lactose, but was
unlikely to have suffered from 'alcohol flush': the skin reaction to
alcohol now common across East Asia.

While the Devil's Gate samples show high genetic affinity to the Ulchi,
fishermen from the same area who speak the Tungusic language, they
are also close to other Tungusic-speaking populations in present day
China, such as the Oroqen and Hezhen.

"These are ethnic groups with traditional societies and deep roots across
eastern Russia and China, whose culture, language and populations are
rapidly dwindling," added lead author Veronika Siska, also from
Cambridge.
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"Our work suggests that these groups form a strong genetic lineage
descending directly from the early Neolithic hunter-gatherers who
inhabited the same region thousands of years previously."

  More information: "Genome-wide data from two early Neolithic East
Asian individuals dating to 7700 years ago," Science Advances, DOI:
10.1126/sciadv.1601877 , 
advances.sciencemag.org/content/3/2/e1601877
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