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Humans from the Clovis culture used characteristic stone points (brown) and rod-shaped bone tools.

ANTHROPOLOGY

Ancient genome
stirs ethics debate

Sequencing of DNA from Native American ‘Clovis boy’
forcesresearchers to rethink handling of tribal remains.

BY EWEN CALLAWAY

r I he remains of a young boy, ceremonially
buried some 12,600 years ago in
Montana, have revealed the ancestry of

one of the earliest populations in the Americas,

known as the Clovis culture.

Published in this issue of Nature, the boy’s
genome sequence shows that today’s indigenous
groups spanning North and South America are
all descended from a single population that
trekked across the Bering land bridge from
Asia (M. Rasmussen et al. Nature 506, 225-229;
2014). The analysis also points to an early split
between the ancestors of the Clovis people and
asecond group, whose DNA lives on in popula-
tions in Canada and Greenland (see page 162).

But the research underscores the ethical
minefield of studying ancient Native American
remains, and rekindles memories of a bruising
legal fight over a different human skeleton in
the 1990s.

To avoid such a controversy, Eske Willerslev,
a palaeobiologist at the University of Copen-
hagen who led the latest study, attempted to
involve Native American communities. And
so he embarked on a tour of Montana’s Indian
reservations last year, talking to community

members to explain his work and seek their
support. “I didn’t want a situation where the
first time they heard about this study was when
it’s published,” he says.

Construction workers discovered the Clovis
burial site on a private ranch near the small
town of Wilsall in May 1968 (see ‘Ancient
origins’). About 100 stone and bone artefacts,
as well as bone fragments from a male child
aged under two, were subsequently recovered.

The boy’s bones were found to date to the end

of the Clovis culture,

“That placeis which flourished in
very special the central and west-
tome, that’s ern United States
my ancestral between about 13,000
homeland.” and 12,600 years ago.

Carved elk bones
found with the boy’s remains were hundreds
of years older, suggesting that they were heir-
looms. The ranch, owned by Melvyn and Helen
Anzick, is the only site yet discovered at which
Clovis objects exist alongside human bones.
Most of the artefacts now reside in a museum,
but researchers returned the human remains to
the Anzick family in the late 1990s.

At that time, the Anzicks’ daughter, Sarah,
was conducting cancer and genome research at
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the National Institutes of Health in Bethesda,
Maryland, and thought about sequencing
genetic material from the bones. But she
was wary of stoking a similar debate to the
one surrounding Kennewick Man, a human
skeleton found on the banks of the Colum-
bia River in Kennewick, Washington, in July
1996. Its discovery sparked an eight-year legal
battle between Native American tribes, who
claimed that they were culturally connected to
the individual, and researchers, who said that
the roughly 9,000-year-old remains pre-dated
the tribes.

The US government sided with the tribes,
citing the federal Native American Graves Pro-
tection and Repatriation Act (NAGPRA). The
act requires that human remains discovered on
federal lands — as Kennewick Man was — are
returned to affiliated tribes for reburial. But a
court ruled that the law did not apply, largely
because of the age of the remains, and ordered
that Kennewick Man be stored away from
public view in a museum.

Sarah Anzick sought the advice of local tribes
over the Clovis boy, but she could not reach a
consensus with the tribes on what to do. She
gave up on the idea, stored the bones in a safe
location and got on with her other research.

In 2009, archaeologist Michael Waters, of
Texas A&M University in College Station,
contacted Anzick with the idea of sending
the remains to Willerslev’s lab. (In early 2010,
the lab published one of the first genome
sequences of an ancient human, a 4,000-year-
old resident of Greenland; see M. Rasmus-
sen et al. Nature 463, 757-762; 2010.) “I said,
‘Twill allow you guys to do this, but I want to be
involved,” recalls Anzick, who has published
more than a dozen papers in leading journals.

In Copenhagen, she extracted DNA from
fragments of the boy’s skull ready for mito-
chondrial genome sequencing, which offers
a snapshot of a person’s maternal ancestry.
Back in Montana months later, she received
the sequencing data and discovered that the
genome’s closest match was to present-day
Native Americans. “My heart just stopped,”
she says.

RIGHT TO REMAINS
After Willerslev’s team confirmed the link by
sequencing the boy’s nuclear genome (a more
detailed indicator of ancestry), Willerslev
sought advice from an agency that handles
reburial issues. He was told that, because the
remains were found on private land, NAGPRA
did not apply and no consultation was needed.
Despite this, Willerslev made his own attempt
to consult local tribes. This led to a meeting in
September at the burial site, with Anzick, Will-
erslevand their co-author Shane Doyle, who
works in Native American studies at Montana
State University in Bozeman, and is a member
of the Crow tribe.

“That place is very special to me, that’s
my ancestral homeland,” says Doyle. He
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told Willerslev and Anzick that they should
rebury the child where he was found. “I think
you need to put the little boy back where his
parents left him,” Doyle recalls telling them.

Doyle and Willerslev then set off on a
1,500-kilometre road trip to meet representa-
tives of four Montana tribes; Doyle later con-
sulted another five. Many of the people they
talked to had few problems with the research,
Doyle says, but some would have preferred to
have been consulted before the study started,
and not years after.

Willerslev says that researchers studying
early American remains should assume that
they are related to contemporary groups, and
involve them as early as possible. But it is not
always clear whom to contact, he adds, particu-
larly when remains are related to groups spread
across the Americas. “We have to engage with
Native Americans, but how you deal with that
question in practice is not an easy thing;” he says.

Hank Greely, a legal scholar at Stanford Uni-
versity in California who is interested in the
legal and ethical issues of human genetics, com-
mends the approach of Willerslev’s team. But he
says that there is no single solution to involving
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Montana yielded the
remains of a child from the
ancient Clovis culture, a
population that is closely
related to many Native
Americans. Several tribes
still live in the state today.
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Native American communities in such research.
“You're looking to try to talk to the people who
might be most invested in, or connected with,
particular sets of remains,” he advises.

Dennis O’Rourke, a geneticist at the Uni-
versity of Utah in Salt Lake City, who studies
ancient DNA from populations native to the
islands around Alaska, notes that indigenous
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groups have varying concerns: some want
remains reburied, others do not, for instance.
The Montana tribes overwhelmingly wanted
the Clovis boy’s bones interred. Plans for a
reburial ceremony, possibly at an undisclosed
site, are now being hashed out, with the Crow
Nation playing alead role. It is expected to take
place in the spring, after the ground thaws. m
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PHARMACEUTICALS

NIH makes wary return to India

Some clinical trials funded by US agency resume, but strict regulations have put off others.

BY SARA REARDON

llayed by pledges that India’s strict new
Arules for clinical trials will be eased, a

few principal investigators funded by
the US National Institutes of Health (NIH) are
cautiously restarting studies there. Clarifications
on the rules by the Drug Controller General of
India (DCGI), and a promise to soften others,
have allowed a small number of researchers to
return to their work.

But for most others, the damage has already
been done. Trial operators — both academic
and industrial — have left India for other
countries. Some researchers say that India’s
clinical trials industry, which boomed over
the past decade, may now be grinding to a halt.

“I don’t think we're going to walk away from
research in India, but it will certainly slow us
down,” says Daniel Kuritzkes, a virologist at
Harvard University in Cambridge, Massachu-
setts, and head of the international AIDS Clini-
cal Trials Group (ACTG). Last March, after
the new rules were announced, his group sus-
pended two NIH-funded antiretroviral drug
trials and a cervical cancer screening trial. The
latter has resumed patient enrolment now that
the DCGI has clarified that the rules apply only

to drug trials. But the antiretroviral trials were
completed elsewhere, and the group has been
unable to enrol Indian patients in new trials
for tuberculosis and HIV drugs. “Obviously we
have to continue research with or without our
Indian colleagues,” Kuritzkes says. “We would
much rather do it with them.”

Researchers had flocked to India because
trials are cheap to conduct and there are many

A woman is treated in a Mumbai cancer trial.

people with disease who can be signed up. But
a crackdown began in January last year, when
India’s Supreme Court, concerned about allega-
tions of unethical practices and deaths linked
to trials (see go.nature.com/aa5x12), imposed a
ban on new ones. It told the DCGI to tighten its
regulations, and the agency responded with a set
of tough new rules to beef up patient protection.
In response, the NIH placed at least 35 ongo-
ing clinical trials on hold. The law was vague
and open to interpretation, researchers say: it
seemed that trial sponsors would be required
to provide medical care for trial participants
for the rest of their lives, regardless of whether
the trial itself had caused a medical problem. It
also seemed that patients who received place-
bos, or for whom the drug did not work, would
be entitled to compensation. “They went from
one extreme to the other extreme,” says Kiran
Mazumdar-Shaw, chief executive of Biocon,
which is based in Bangalore and is one of
India’s largest biotechnology companies.
Mazumdar-Shaw says that Biocon has
already moved some of its trials to other coun-
tries, including ones that are far more expen-
sive to operate in than India. She is particularly
concerned about a requirement imposed by
the Supreme Court in October to makea »
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