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cats’ emotional reaction to electrical brain
stimulation, carried out in the 1930s. That
evidence could have been a stimulus for
Heath’s experiments in humans. Some
anatomical schematics could have
helped the non-expert; and I wished for
photographs of Heath at work.

Was Heath an out-and-out monster or
adeeply flawed visionary? Frank does not
shy away from that question. She vividly
describes his charismatic, take-charge
personality, analysing his work in the
context of his time. He called his house
outside New Orleans Hedonia (mean-
ing pleasure); hosted lavish parties; and
was a gifted tennis player, all of which
probably contributed to his social success
in the American deep south of the mid-
twentieth century. Frank also makes it
clear that much of Heath’s research — and
the academic environment that allowed
it — was appalling.

Today, little remains of Heath’s science,
in part because he did not systematically
investigate underlying mechanisms. In
the absence of a demonstration of what
causes a condition, it is difficult to pro-
pose a stimulation protocol that works.
When DBS is used for Parkinson’s disease,
we know that high-frequency stimula-
tion in the subthalamic nucleus alleviates
symptoms, even though the underlying
cellular mecha-

nismisdebated.  “Contemporaries
The future raised serious

of DBS seems questionsinthe

bright thanks [iterature of the
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light to control
the activity of
cells. Over the past decade, scientists
have teased apart neural dysfunction in
animal models of behavioural conditions
such as obsessive-compulsive disorder
or addiction. New DBS protocols are
currently tested in such models. Treat-
ments likely to reach clinics over the few
next years are inspired by optogenetic
manipulations of cellular mechanisms
to restore normal function in specific
brain regions.

The main message of FranK’s fascinat-
ing, horrifying tale is that progress can be
made only through research that is scru-
pulously ethical. Luckily for the patients
of today and tomorrow, DBS got a second
chance when it was reinvented in 1987.m
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Traces of ancient DNA

Turi King hails David Reich’s thrilling account of
mapping humans through time and place.

safield, ancient DNA is paradoxically
Ayoung — just over 30 years old. And
it is booming, thanks to ever-faster
sequencing techniques and extraction
protocols that can bait specific sections of
human DNA out of the vast soup of non-
human genetic material in ancient samples.
Simultaneously, the field has grabbed the
public imagination with findings about the
distant past. One such finding was the rev-
elation that people from the Beaker Culture
significantly altered Britain’s population
just 4,500 years ago. Another was the old-
est ancient genome ever obtained: that of a
700,000-year-old horse, found in Canadian
permafrost, that suggested the ancestor of
all today’s horses, donkeys and zebras lived
some 4 million years ago. I was thrown head-
long into the intricacies and difficulties of
the field by leading the DNA analysis of the
remains of England’s King Richard II1, dis-
covered under a car park in Leicester in 2012.
Few labs do ancient-DNA work. David
Reichs, set up in 2013 at Harvard Medical
School in Boston, Massachusetts, was the first
in the United States and is one of the most
prestigious in the world. It is a juggernaut able
to process hundreds of samples a year. Now,
with Who We Are and How We Got Here,
Reich gives us a window into what ancient
DNA can tell us about human evolution, the
peopling of the world, continent by continent,
and the population mixing that makes us who
we are today, genetically at least.
Reich’s team has developed some of the
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the group has been
involved in many of the big findings in the
field over the past decade, and it’s these that
Reich discusses. For example, their work con-
tributed to the startling discovery that Nean-
derthals interbred with the ancestors of all
modern humans descended from Europeans,
Asians and other non-Africans.

His group’s involvement in the genetic
analysis of the hominins called Denisovans
overturned previous findings based on
mitochondrial DNA alone. The work showed
that Denisovans and Neanderthals were
more closely related to each other than to
modern humans. The ancestral groups
leading to modern humans separated from
the population leading to both Denisovans
and Neanderthals 770,000-550,000 years
ago, pre-dating by some 100,000-400,000
years the split that led to Neanderthals and
Denisovans. And it turned out that ancient
Denisovan populations and the ancestors
of modern New Guineans had interbred as
recently as 54,000-44,000 years ago.

Reich also discusses ghosts in our past.
Not all of the genetic make-up of ancient
and modern humans can be explained by the
current archaeological or historical record.
Genetic analysis of ancient and modern
populations predicts as-yet-undiscovered
groups that must have contributed their
DNA to future generations. For example,
Reich’s lab found that Europeans were more
closely related to Native Americans than to
East Asians, and this couldn’t be explained
by recent interbreeding. The research-
ers suggested that another, now-extinct,
group of people must have existed more
than 15,000 years ago, and contributed
DNA both to the populations thatled to »
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» modern Europeans and to those that
led to modern Native Americans. The
team named these people Ancient North
Eurasians.

No physical proof of this ghost popula-
tion existed. Then, another group, led by
Eske Willerslev, published genome-wide
data from a recent find. They fit. The
remains of a boy from Mal'ta in Siberia,
dated to about 24,000 years ago, became
the type specimen for the Ancient North
Eurasians: a ghost made, if not flesh, then
at least bone (M. Raghavan et al. Nature
505, 87-91;2014). Other ghost popula-
tions have been predicted. As each new
type specimen is discovered, more pieces
of the puzzle slot into place, and research-
ers can reach even further back in time.

Reich details many other studies: of the
phenomenal spread of the Yamnaya from
central Europe to Asias Altai Mountains
some 5,000 years ago; of the Andaman
Islanders and the populations of India; of
ancient remains in North America, such as
the 8,500-year-old Kennewick Man.

What his and other labs are uncovering
is the tremendous degree to which
populations globally are blended,
repeatedly, over generations. Gone is the
family tree spreading from Africa over
the world, with each branch and twig
representing a new population that never
touches others. What has been revealed is
something much more complex and excit-
ing: populations that split and re-form,
change under selective pressures, move,
exchange ideas, overthrow one another.
Genomics and statistics have drawn back
the curtain on the sort of sex and power
struggles youd expect in Game of Thrones.

Reich also reflects on how his work can
be misinterpreted by the public and those
outside the field, in a heartfelt section that
I can sympathize with. As soon as some
genetic discoveries are published, they
can become freighted with prejudices and
polarized interpretations. We all belong to
one species and we are all related. Yet when
genetic differences between populations,
for instance, are revealed, the media and
interest groups can oversimplify and
distort. Some pick and choose results to
justify personal, and sadly often political
or racist, beliefs. Others sweep the
differences under the carpet. Yet, as Reich
argues, we do need a non-loaded way to
talk about genetic diversity and similarities
in populations. This book goes some way
to starting that conversation. m
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People collect recyclable
material ata dump in
Guwhati, India.
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Waste mountain

Subhra Priyadarshini examines the wide-ranging
impacts of India’s throw-away culture.

investigation of India’s feeble fight

against mountains of consumerist
waste, are robust statistics, compelling
history and telling case studies. The authors,
anthropologist Assa Doron and historian
Robin Jeffrey, also throw the occasional
philosophical curve ball, such as: “waste is
in the eye of the beholder”. The result is both
beguiling and disturbing.

As Doron and Jeffrey show, waste in
India has generated a vast recycling culture
— aworld apart, of kabaadiwalas (garbage
buyers), scavengers and ‘rubbish rajas’
The authors reveal the complex cultural,
social, political and religious hurdles that

In Waste of a Nation, an in-depth

hamper the country’s struggle with waste,
from unjust pressure on ‘low-caste’ Dalits
to collect human excreta to unenforced
environmental regulations.

Meanwhile, the mountain builds by an
average 100,000 tonnes a day — a fraction
of the US tally, but problematic neverthe-
less. India has few mechanisms for dealing
with sewage and hazardous, wet, medical
or electronic waste. And, like many other
countries, it is losing the battle with mega-
mounds of plastic. Until 1985, the country
did not even have an urban-development
ministry.

Municipal bodies are responsible for
managing waste. But tradition — and the
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