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Entries for $250,000
Ryman Prize now open

The Ryman Prize is a unique international 
award aimed at encouraging the best 
and the brightest thinkers in the world to 
focus on ways to improve the health of 
older people.

The world’s ageing population means 
that in some parts of the globe – 
including most of the Western world –  
the population aged 75+ is set to triple 
in the next 30 years.

In order to stimulate fresh efforts in 
the fi eld, the Ryman Foundation is 
offering a NZ$250,000 (US$165,000) 
annual prize for the world’s best 

discovery, development, advance or 
achievement that enhances quality of 
life for older people. 

The inaugural Ryman Prize was won by 
Gabi Hollows for her pioneering work 
to provide affordable eye surgery for 
people in developing countries.

The Hollows Foundation has restored 
sight to more than 1 million people 
– an amazing achievement that has 
transformed lives.

If you have a great idea, or have 
achieved something remarkable like 
Gabi, we’d love to hear from you!

Gabi Hollows and Nobel Laureate Dr Erwin Neher at the presentation of the inaugural Ryman Prize

Go to www.rymanprize.com for more information

www.rymanprize.com
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LEADER

THE theory of evolution is a
splendid thing: an elegant and
utterly logical explanation for
how natural selection solves the
problems of survival and creates
the enormous diversity of life
we see in the world around us.

So elegant, in fact, that its
outputs are still taken by many
as those of an intelligent designer.
The Pew Research Foundation
recently found that a third of
American adults reject evolution
entirely, believing that humans
and other life forms have existed
just as they are now since the
beginning of time. Many more
believe it is not the whole story
and that it must be guided by a
god. Only a small minority can
really be said to grasp the theory.

It is not surprising, then, that 
evolution is so frequently 
contested by those who either 
know no better, or who pretend 
for their own reasons that it is a 
matter of opinion rather than fact.
Until recently, this was a cause for
concern mostly because 
classroom battles over evolution 
prefigured a broader rise of  
anti-scientific irrationality and 
denialism. The tactics developed 
by those promoting creationism 
have been deployed more recently
against climate science, for 
example, and vaccination. 

But evolution is now gaining in

Long live evolution
Darwin’s great theory must itself be allowed to evolve

importance not just as a matter
of scientific rigour, but as a
working technology. Most
obviously, it is key to antibiotic
resistance, which is shaping up
to be a crisis the equal of climate
change. And with the rise of
personalised medicine, it is
increasingly important to
understand how genetics and
inheritance interact with the
environment.

That brings to the fore areas
that are not part of the canon of

evolutionary theory: epigenetics,
for example, which studies how 
organisms are affected by changes
in the ways in which genes are 
expressed, rather than in the 
genes themselves.

Attempts to incorporate such 
elements into evolutionary theory
have not always been welcomed, 
however. That is understandable,
given how successful the theory 
has been without them. Occam’s 
razor applies: do not add 
complications unless they are 
absolutely necessary.

But another motivating factor 
is undoubtedly the fear that if 
scientists themselves are seen to 

suggest that even small details of 
the theory of evolution could be 
improved upon, its detractors will 
seize upon them with avidity. This 
is a well-founded fear: it happens 
all the time, with well-funded and 
highly visible front organisations 
distorting scientific discussion to 
create the false impression of 
disagreement about the basics of 
evolutionary theory.

It is a fear scientists need to 
overcome, lest the admirable 
defence of truth mutates into 
defensiveness and rigidity. It is 
one thing to counter reactionaries 
who reject evolution; it is quite 
another to be dismissive of or 
even hostile to scientists who  
have new ideas to offer. 

In this issue, we discuss the
latest attempt to add a new
dimension to the theory – the 
proposal that evolution can 
“learn” from the past to better
prepare for the challenges ahead
(see page 34). 

With further scrutiny, this  
idea may turn out to be a useful 
addition, or alternatively baseless 
or unnecessary. The processes of 
science will decide. But they must 
be allowed to do their work. 
Evolution is true. But it is also a 
living, breathing idea that must 
not be allowed to ossify into a 
dogma of the kind that it has  
done so much to sweep away.  ■
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“Attempts to incorporate 
new ideas into the theory 
of evolution have not 
always been welcomed”
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A PAIR of much-needed fixes? Two
new measures are intended to
help tackle the opioid painkiller
epidemic in the US.

Earlier this year, data revealed
that overdoses from heroin and
prescription painkillers such as
oxycodone (OxyContin) have
pushed up the death rate among
young white adults to levels not
seen in the US since the end of the
AIDS epidemic.

In 2014, the overdose death rate
among white Americans aged 25
to 34 was five times higher than

the equivalent figure in 1999.
New York state is hoping to

reduce opioid abuse by using
software to curb prescription
misuse. From 27 March, all
prescriptions for a medicine
will be sent by doctors via the
internet directly to a person’s
pharmacy of choice, apart from
in some exceptional cases. 

NASA creates with one hand and
destroys with the other. The next
supply ship for the International
Space Station, scheduled to
launch on 22 March, carries an
advanced 3D printer and a test of
how fire spreads in a spacecraft.

The uncrewed Cygnus craft will
loft the Additive Manufacturing
Facility, an upgraded version of
the 3D printer already in use on
the station. NASA will use the
printer to make objects in orbit,
since launching anything to the
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Opioid epidemic Fire in space

UPFRONT

“Electronic prescriptions 
should limit the chances 
for fraud or theft, such as 
altering the name or dose”

Because doctors will no longer
give people handwritten paper
prescriptions, this should limit
the chances for fraud or theft –
for example, by altering the
name on a prescription or the
amount of medicine prescribed.

It is not clear how often such
prescription fraud happens,
but in 2010, 7 million people in
the US admitted to illegal use
of prescription drugs in the
past month. This is of particular
concern in the case of prescription
opioids, which were responsible
for almost 19,000 deaths by
overdose in 2014.

But once a person has had
their electronic prescription
filled, they could still pass or
sell the drugs on to others who
do not have a prescription.

The US Centers for
Disease Control and Prevention
is taking another approach,
urging doctors not to prescribe
opioids for chronic pain. The
organisation released a new set
of guidelines for doctors last
week, which also recommend
that people who receive long-term
opioid treatment be weaned off
in tapering doses.

ISS is expensive and you have
to wait for room on a spacecraft,
while plans for objects to be 3D
printed can simply be emailed.

Also launching is NASA’s
Spacecraft Fire Experiment. Once
Cygnus has been unloaded at the
ISS, it will be stuffed full of waste
and sent to burn up in Earth’s
atmosphere. On the way, NASA
researchers will start a fire inside
and watch how it behaves. It will
be the largest human-made fire
ever created in space, and seeing
how it spreads will help design
safety features for spacecraft.

Weather records tumble 
LAST year broke weather records 

left, right and centre, according to a 

statement released this week by the 

World Meteorological Organization.

They include the highest level of 

ocean warming on record and the 

most extensive melting of winter sea 

ice in the Arctic. People in South Asia 

also suffered an unprecedented killer 

heat wave, and several heat records 

were broken across Europe, too.

“The alarming rate of change we 

are now witnessing in our climate as 

a result of greenhouse gas emissions 

is unprecedented in modern records,” 

said Petteri Taalas, secretary-general 

of the WMO. 

The real signifiers of global 

warming are the oceans. More than 

90 per cent of the excess heat 

trapped in the atmosphere by rising 

concentrations of greenhouse gases 

finds its way into the oceans, says 

Matthew Palmer of the UK Met Office.

In the Arctic Ocean, a combination 

of warming water and air meant that 

winter ice peaked at 14.54 million 

square kilometres on 25 February 

2015 – less than any other year since 

satellite measurements began in 

1979. And new record lows were  

set in the first two months of 2016.

This year is also setting new  

heat records, with average global  

air temperatures in January and 

February the highest recorded for 

those months. “The startlingly high 

temperatures so far in 2016 have  

sent shock waves around the 

climate-science community,” said 

David Carlson, head of the WMO’s 

World Climate Research Programme.

–2015 brought unprecedented heat–

Dives yield deep-sea discoveries
DEEP sea ahoy! Eight dives 

into the deep waters of the 

Papahanaumokuakea Marine 

National Monument of north-west 

Hawaii have resulted in thousands 

of samples and images of never-

before-seen life and landforms. 

For example, during the 

4000-metre final dive this month, 

shipboard scientists came across  

a large aggregation of corals and 

sponges. “It was surprising to see  

a lot of life that deep. It was almost 

twice as deep as any other high 

density community in the region,” 

says Dan Wagner, the biology  

science lead for the NOAA expedition. 

Surprises have come with every 

dive, including the discovery of  

a previously unknown deep-sea 

octopus. “Because this is the 

 last unexplored place in the world  

in a way, it’s so common that  

the creatures we see are new to 

science,” says expedition coordinator 

Brian Kennedy. 
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THE battle begins. Last week,
US President Barack Obama
nominated Judge Merrick
Garland to the Supreme Court,
the highest court in the nation.
Garland is intended to replace
Justice Antonin Scalia, who died
last month.

His record on environmental
issues could be good news for
supporters of the Clean Power
Plan, the proposed rules for
greenhouse gas emissions

devised by the Environmental
Protection Agency (EPA), which
was put on hold last month.

An analysis of Garland’s
record in lower courts in 2010
at SCOTUSblog – a blog about
the Supreme Court – when he
was first mooted as a possible 
nominee, notes that he has a 
record of favouring EPA
regulations when challenged  
by industry and accepting
challenges brought by
environmental groups. Last year, 
he was on a panel that upheld the
EPA’s right to enforce rules 
limiting mercury air emissions.

In 2013, Garland ruled in favour
of the American Civil Liberties 

Union, ordering the CIA to release
records on overseas drone strikes.
In another case, he supported the
right for online media to have fees
waived for requests made under
the Freedom of Information Act.

Garland is a strategic pick. Yet
the Republicans are still likely to
try to block his appointment – and
that of anyone else the Obama
administration suggests.

Green justice
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Dirty handout

CLIMATE campaigners are up in
arms after the UK chancellor of
the exchequer, George Osborne,
offered new tax breaks to the
North Sea oil and gas industry.

Presenting his first budget since

last December’s UN Paris climate
agreement, Osborne said the
petroleum revenue tax on the
industry’s profits, which was cut
from 50 to 35 per cent last year,
is now “effectively abolished”.

The decision is part of a major
overhaul of the tax regime for
North Sea hydrocarbon reserves.
He said the cut was needed
because of low global oil prices.

The tax breaks come despite
promises made earlier this
week to tighten laws to deliver
zero carbon emissions later
this century – a commitment 
required under the Paris deal. “It  
is not evident that [Osborne] has 
internalised the implications of 
the recent Paris climate summit,”
says Richard Black of the Energy
and Climate Intelligence Unit, a 
UK-based think tank. 

On the plus side, the budget 
provides £50 million for research
into energy storage technology. It
also introduced a levy on sugary
drinks from April 2018. 

60 SECONDS

LHC on tenterhooks 
Is it a new particle or not? Physicists 

from the Large Hadron Collider’s 

twin experiments, ATLAS and CMS, 

presented their latest data at the 

Moriond conference in Italy last 

week. Both see hints of new signal 

at 750 GeV, and the physics 

blogosphere is abuzz with rumours. 

A cousin of the Higgs? Something 

else entirely? Or maybe just a fluke. 

We should know by July, when the 

LHC will have doubled its data set.

Get up, stand up…
Too much sitting can shave years 

off your life, but standing desks 

probably aren’t the solution. A 

review has concluded that while 

they do reduce the amount of  

time we spend sitting, there is no 

evidence for health benefits. You’ll 

burn hardly any extra calories either 

(Cochrane Database of Systematic 

Reviews, doi.org/bdkk).

Yay, extra holidays
Everyone in Venezuela was given 

an extra three days off work this 

week, after an ongoing drought 

dramatically reduced the 

power available via the country’s 

hydroelectric dams. The enforced 

break is designed to ease demand 

on the nation’s grid. The Venezuelan 

government has blamed El Niño for 

the lack of rain.

Renewables rock
Energy-related CO

2
 emissions held 

steady for the second year in a row 

even as the global economy grew, 

says the International Energy 

Agency. The spread of renewable 

energy is largely responsible for  

the decoupling of global emissions 

from economic growth.

Slapped wrists for UK
The UK government has been taken 

back to court over its failure to tackle 

air pollution. Environmental law 

group ClientEarth has asked the High 

Court to review government plans to 

cut toxic nitrogen dioxide emitted by 

vehicles and industry.

“In the first UK budget since
the UN Paris climate deal, 
tax breaks have been given 
to the oil and gas industry”
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–Sea cucumber spotted swimming–

–I want him in the Supreme Court–

LET there be light. For the first
time, a person has been treated 
with optogenetics, a process 
that implants a gene that makes  
a light-sensitive protein. 

Normally, optogenetics is used
in animals to understand the
brain – illuminating the targeted 
cells allows researchers to observe 
or change their behaviour.

Now, the technique is being 
tested as a treatment for retinitis 
pigmentosa, in which the eye’s 
light-sensitive cells gradually die 
off. At the end of February, a blind 
woman was injected with a virus 
containing DNA from a light-
sensitive alga, at the Retina 
Foundation in Texas. The hope  
is that the DNA will get into the 
ganglion nerve cells in her eye, 
enabling them to send visual 
information to her brain instead of 
the damaged cells. The developer, 
RetroSense Therapeutics, is 
hoping to recruit 14 more people.

Light gene for eyes

“Republicans are likely to 
block this appointment –
and that of anyone else
nominated by Obama”
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Olive Heffernan

ONCE extinct in the wild, some
of Europe’s largest grazers are
making a comeback thanks to
an ambitious programme to
reintroduce them.

Four bison were released this
month in Maashorst nature
reserve in the Netherlands, with
four more due to arrive in Veluwe
region next month. Another herd
is set to roam free in Romania
from May. This follows the
release of 45 semi-wild konik
horses in Croatia and 35 fallow
deer in Bulgaria in January.

The controversial efforts even
include back-breeding an extinct
species of wild cattle, the aurochs.
A herd of 20 aurochs lookalikes
will be released on Croatia’s Lika 
plains in May or June.

Some conservationists believe 
this could boost biodiversity on

the plains, which have experienced
reduced grazing as people
abandon rural lifestyles and leave
huge swathes of land untended.

“Many ecosystems are very
degraded,” says Paul Jepson,
conservation biologist at the
University of Oxford. “It’s about
reinvigorating landscapes.”

Kick-starting grazing opens
up landscapes and encourages
other species to return, such as
butterflies, lizards and dung
beetles. Over time, predators
and scavengers such as wolves
are attracted, too. “If we care
about European biodiversity,
we have to reintroduce large
grazers,”says Wouter Helmer of
Rewilding Europe, a Dutch trust
behind some of these efforts.

Not everyone is convinced,
but the trust is riding a wave of 
initiatives that are cropping up 
across the continent. Central in 

the trust’s own plan to rewild
1 million hectares of land in
10 countries by 2022 are releases 
of large grazers (see map, below).

“In Europe before the 
agricultural era there were two 
main grazers – wild cattle and
horses,” says Helmer.
“Unfortunately, they are extinct,
and we have no natural grazing.”

Back to nature

Crucially, the trust will make a case
for classifying two herds of 
released konik horses in Bulgaria
as wild. “This would be the first 
time the horse is considered wild
in Europe in the past 150 to 200
years,” says Helmer. 

Konik horses were bred in the
early 20th century to resemble
the tarpan, an extinct wild horse.
The trust also works with other
breeds that resemble extinct
horses, famously depicted in
15,000 to 32,000-year-old cave
paintings in places like Altamira.

The challenge is to
de-domesticate them so they can
survive on their own. Declaring
them “wild” would help, as it
would mean they wouldn’t
need to be tagged or disposed
of in an abattoir when they die.
Domesticated animals require
extra care by law.

It would send a positive signal
about successful rewilding, but
also raise ethical issues. Dead or
sick horses might pose a problem
for the public, who could see it
as animal cruelty, says Jepson.

Like wild horses, Europe’s wild
cattle, the aurochs, were hunted
to extinction. The last of these
beasts died in Poland in 1627.

But now they are back – sort of.
Last October, a herd of tauros – a
prototype aurochs – was released 

into a nature sanctuary north-east 
of Prague in the Czech Republic by 
an organisation called European 
Wildlife. They were bred by the 
Tauros Programme, a joint effort 
of geneticists from the University 
of Wageningen in the Netherlands 
and Dutch cattle breeders.

Since 2008, the team has been 
cross-breeding primitive cattle 
that share similarities with the 
aurochs to create a modern-day

equivalent. They are focusing on
six breeds with aurochs-like traits, 
such as long legs, slender build, 
short hair and forward-pointing 
horns. Tauros should be able  
to use these traits to live a wild 
existence and defend themselves 
against predators.

But it’s not easy breeding 

THIS WEEK

Reviving extinct beasts  
Controversial efforts to return wild cattle and horses to the plains of 
Europe could boost biodiversity across the continent
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“This would be the first time 
the horse is considered 
wild in Europe in the past 
150 to 200 years”

Making Europe wild again
As part of plans to rewild 1 million hectares of Europe by 2022, Rewilding Europe 
has released wild cattle, bison and horses across the continent

Eastern Carpathians

25 bison

3 bison

Southern Carpathians Romania

12 tauros cattle

Danube delta Romania

Poland

50 tauros cattle, 72 semi-wild horses

Velebit mountains Croatia

49 tauros cattle, 72 semi-wild horses

Western Iberia Portugal

3 bison, 126 semi-wild horses, 180 deer

Rhodope mountains Bulgaria
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animals that look right, says
Hans Lenstra at the University
of Utrecht and an adviser to the
programme. “The most difficult
things to get right are the horns,”
says Lenstra. “They were a weapon
and they pointed forward to kill
predators.” Another challenge is
temperament. The animal must
be wild enough to survive on its
own, but not dangerous to people.
“We don’t want the liability of an
aggressive animal,” says Lenstra.
“It has to be a little bit friendly.”

Small herds of tauros have
already been released in Croatia,
Portugal, Romania and Spain.
The programme continues to 
refine the breed, and a recently 
published genome of an extinct 
British aurochs is helping. “We’ll 
never reach the real thing, but we 
want to get as close as possible,” 
says Ronald Goderie, the 
programme’s president.  

Yet some conservationists see 
rewilding as folly. “For many 

In this section

■ Startling links between Pluto and its moons, page 10

■  Interspecies organ transplants, page 11

■  LIGO may have spotted dark matter, page 12 

people the main attraction is to
see big animals roaming around,
regardless of whether it’s good
for the ecosystem,” says David
Nogués-Bravo of the Natural
History Museum in Denmark.
“You are translocating animals
that might bring diseases and
parasites to local wildlife.”

Animals being introduced by
Rewilding Europe will be checked 
and vaccinated if necessary, says 
Helmer. “You can’t exclude the 
risks 100 per cent, but you can  
try to minimise them.” Rewilding 
Europe is also releasing more 
common grazers such as ibex.
Already, some of Europe’s largest
predators – the lynx, wolverine,
wolf and brown bear – are 
returning naturally to these areas. 

Given enough time, we could
create wildlife parks and eco-
tourism. “This is the opportunity
in rewilding,” says Jepson. “The
question is not whether to do it,
but how to proceed.”  ■

–Bred to be wild, but not too wild–

ON AVERAGE, women live longer

than men – but what kind of life is

it? Three decades of US health data

have revealed that women often

spend many of their extra years in

poor health and disability.

Life expectancy for women in the

US is 81, five years more than for men.

This has risen for both since 1995,

when women and men were expected

to live to 79 and 73, respectively.

But there is a worrying trend in

women’s health. In the 1980s and

1990s, improvements to medical

care delayed the diseases of old age

even more than they delayed death,

compressing the time old people

spent in ill health. But Vicki Freedman

and her colleagues at the University

of Michigan, Ann Arbor, have found

that the average health of older men

continued to improve after 2000,

whereas that of older women did not.

Examining 30 years of health

surveys up to 2011, the team found

that 85-year-old men can now expect

to have an average of four more years

of active life – up from an average of

just two and a half in 1982.

But in women there has been

no change. Just as in 1982, 85-year-

old women today can only expect

to have another two and a half years

of active life (American Journalof

PublicHealth, doi.org/bdgz). This 

means that although they are likely to 

continue living for longer than men of 

the same age, they spend less of that 

time in good health. “Older women 

can no longer expect to live more 

active years than older men, despite 

their longer lives,” says Freedman.

This trend may partly stem from 

changes in lifestyle and medicine. 

Improved management of blood

pressure and other risk factors

means that heart attacks and other 

cardiovascular disorders are not the 

killers of men they once were.

Meanwhile, women’s tendency 

to smoke started catching up with 

that of men in the 1960s, and those 

women are now in later life. Women 

are also more prone to ageing-

associated conditions such as arthritis 

and dementia. Similar trends seem to 

be occurring in Europe and Japan.

Freedman’s team is calling for 

more of a focus on adding quality, 

not just quantity, to our final years, 

especially with the number of aged 

baby boomers – and the bills for 

looking after them – set to soar.  

Debora MacKenzie  ■

Women live longer than 
men but in poorer health
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–More quality of life needed–

“Older women can no longer 
expect to live more active 
years than older men, 
despite their longer lives”
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Lisa Grossman

IT’S all connected. Eight months
after NASA’s New Horizons
spacecraft flew past Pluto, the
tiny world and its moons are still
offering up surprises. A series of
startling links between Pluto,
Charon, their four smaller
satellites and the space
environment that surrounds
them all have been revealed by
new analyses of the mission data.

“What you’ve seen before is
the individual blind men coming
out and describing their part of
the elephant,” says Jeffrey Moore
at NASA Ames Research Center
in Moffett Field, California.
“This is all the blind men getting
together and describing the
elephant in totality.”

It turns out Pluto and its moons
were all formed from the same
cataclysmic collision about

4 billion years ago. We already
suspected that Pluto and Charon
formed when a larger body
smacked into proto-Pluto, much
as Earth and its moon were born.

But we didn’t know whether the
four smaller moons – Styx, Nix,
Kerberos and Hydra – were
formed in that same crash, or if
they were captured later. New
Horizons has revealed that they
have bright surfaces, which
suggests they are mostly
composed of water-ice.

That is similar to Pluto and
Charon, adding weight to the idea
that the small moons are chips left
over from the Charon-forming
collision. But the resemblance
stops there: the four small moons
spin rapidly and asynchronously,
while Pluto and Charon are locked
in a face-to-face dance.

One of the biggest surprises of
the mission has been how closely

Pluto holds its atmosphere.
“Pluto’s really tiny, so it

doesn’t have the mass to hold on
to an atmosphere over the age of
the solar system – at least we
wouldn’t have thought that,”
says Randy Gladstone of the
Southwest Research Institute
in San Antonio, Texas.

The chief material Pluto is
losing to space is methane, and
much less of it than predicted.

“Instead of being this big
comet, blasting out lots of gas,
Pluto is a lot more like Earth and
Mars,” says Fran Bagenal at the

University of Colorado, Boulder.
Once that methane escapes,

some of it smacks into Charon,
where the polar regions receive no
sunlight for decades and can get
as cold as 20 kelvin – cold enough
to freeze a bouncing methane
molecule in its tracks.

That idea partly explains the
reddish cap at Charon’s north

pole, which has been named 
Mordor Macula. But it doesn’t 
explain why the frozen methane 
sticks: when the sun returns, it 
should just evaporate again.

Something else that happens 
on Pluto could explain it though. 
On the dwarf planet, sunlight 
striking atmospheric methane 
can split a hydrogen atom off 
methane molecules, leaving them 
free to join up into larger, stickier 
particles called tholins. These 
particles make up the layers of 
haze in Pluto’s atmosphere, and 
also settle onto the surface in dark 
reddish splotches.

There’s a lack of sunlight at 
Charon’s winter poles, but there 
are energetic photons called 
Lyman-alpha particles scattering 
around space in all directions.
These photons could help split
up the methane on Charon and 
encourage tholins to form there 
too. Pluto’s methane is essentially 
painting Charon red. “You lay 
down a layer every Pluto year, and 
that layer builds up like a varnish 
over time,” Gladstone says.

The material shed from Pluto’s 
atmosphere that doesn’t end up on 
Charon also exerts some control 
over the neighbourhood. It 
becomes part of the chaotic 
jumble of particles streaming 
around the dwarf planet. The 
sun’s solar wind wreaks havoc on 
every body with an atmosphere 
by stripping away its outer layers 
bit by bit. But at Pluto’s distance 
from the sun, the solar wind’s 
magnetic field is weak, making 
the particles in the wind smack 
into the atmosphere like 
individual billiard balls. 

This interaction sends the 
atmospheric particles spiralling 
in a wild, gyrating motion as they 
are carried off into space. These 
gyrations in turn rob the solar 
wind of momentum, slowing it 
down, Bagenal says (Science, doi.
org/bdg9, doi.org/bdg8, doi.org/
bdkn, doi.org/bdkp, doi.org/bdkq). 

So not only is Pluto painting 
Charon red, it’s also a maestro 
leading a merry dance around the 
solar system.  ■

Pluto ispainting its
moonCharonred
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“You laydowna layer
everyPlutoyear, and
that layer builds up like
a varnishover time”

–Dancing partners: Pluto and Charon–

THIS WEEK
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IS THIS the coolest solution to
our organ shortage? Researchers
have discovered a way of freezing
embryonic animal kidneys so that
they can later be warmed up and
grown into organs without the
risk of rejection by their recipient.

In 2014, 17,000 kidney
transplants were carried out in
the US, but five times more people
were on the waiting list. There
are three challenges for human
organ transplantation: the
number of organs available,
rejection of the organ by the
host’s immune system, and
timing – human kidneys can be
kept alive for 30 hours at most
outside the body.

This leaves us with too few
kidneys available for transplant.
Now Francisco Marco-Jiménez at
the Polytechnic University of
Valencia, Spain, and his colleagues
have found a source of kidneys
that don’t seem to cause immune
rejection when transplanted
between rabbits, and that can be
stored for several months while
awaiting transplantation.

The team found that when

precursor kidney tissue from
16-day-old rabbit embryos is
implanted in adult rabbits, it
develops into an adult kidney,
connecting itself to the host’s
blood supply. “The host doesn’t
recognise the organ as strange, and
permits it to connect to the blood
system,” says Marco-Jiménez.

The adult rabbits did not reject
the foreign kidneys because the
embryonic tissue was transplanted
before it had started producing
the protein that would alert a

host’s immune system to foreign
cells. Marco-Jiménez believes that
when the protein is eventually
produced, it matches that of the
host instead.

The team then investigated
whether the tissue could be stored
to create a transplant biobank.
Large organs cannot be frozen to
prevent decay because water in
them turns to ice in the process,

and this destroys cell structures.
But because the embryonic

precursor kidneys are much
smaller, the team was able to
successfully use a cryopreservation 
process called vitrification, which 
pumps antifreeze into an organ
before cooling it to -196 °C. This
technique is normally only used
to freeze small tissues such as
human eggs because it is difficult 
to get the antifreeze around
larger, more complicated organs.

The team then stored the
precursor kidneys for three
months in liquid nitrogen,
before warming the tissue and
transplanting it into adult rabbits
(Cryobiology, doi.org/bdkm).

Some 25 per cent of the
transplants grew into healthy adult 
organs in the host – not as high as 
the 50 per cent success rate they
achieved with fresh embryonic
tissue, but still promising.

“This work is, to my knowledge, 
the first to demonstrate successful 
vitrification of kidney precursors 
with recovery of biological
function,” says Joao Pedro de
Magalhaes at the University of
Liverpool, UK. “This would have
a lot of advantages in storing
and distributing products for 
regenerative medicine.”  
Helen Thomson  ■

LOOKING good. Giant manta rays

have been filmed checking out their

reflections in a way that suggests

they are self-aware.

Only a small number of animals,

mostly primates, have passed the

mirror test, widely used as a tentative

test of self-awareness.

“This discovery is incredibly

important,” says Marc Bekoff, of the

University of Colorado in Boulder. “It

shows that we really need to expand

the range of animals we study.”

Csilla Ari of the University of South

Florida in Tampa filmed two giant

manta rays in a tank, with and without

a mirror. The rays showed no signs of

social interaction with the image,

which suggests they did not perceive

it to be another individual.

Instead, they repeatedly moved

their fins and circled in front of the

mirror. This suggests they could work

out that their reflection moved when

they moved. The frequency of these

movements was higher when the

mirror was in the tank (Journalof

Ethology, doi.org/bdkr).

The rays also blew bubbles in front

of the mirror, behaviour that Ari had

not observed before. “The behavioural

responses strongly imply the ability

for self-awareness,” she says.

Gordon Gallup of the University

at Albany, New York, who developed

the mirror test, says the unusual

movements in front of the mirror

might have merely been a sign of

curiosity or exploratory behaviour.

“Humans, chimpanzees and

orangutans are the only species

for which there is compelling,

reproducible evidence for mirror

self-recognition,” he says. 

But Bekoff says that the mirror 

test is biased towards animals that 

primarily use vision. So species 

that fail the mirror test may still 

be self-aware. “It would be nice if 

someone could do neuroimaging 

while these animals are doing 

something in response to seeing 

a reflection,” he says.  ■

Frozen rabbit kidneys
could solve shortage
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–Organs at the ready–

For daily news stories, visit newscientist.com/news

“The host doesn’t recognise 
the organ as strange,  
and permits it to connect  
to the blood system”

Manta rays are 
first fish to pass 
the mirror test
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Shannon Hall

DARK matter might be made of
black holes – and gravitational
waves could help us find out.

Last month, scientists at
the Laser Interferometer
Gravitational-Wave Observatory
(LIGO) announced that they had
detected gravitational waves
radiating from two black holes
that crashed together about
1.3 billion years ago – a Nobel-
worthy discovery. Now a team 
suggests that those black holes 
could have been among the first
to form in the early universe. 

Such so-called primordial black
holes would have spawned soon
after the big bang, when sound 
waves radiated throughout the 
seething hot ball of plasma that
filled the universe. Areas where
those waves are densest could 
have collapsed to form them. 

If these black holes exist  
today in great enough numbers,
they could make up dark matter,
the mysterious substance that 
comprises 85 per cent of the 
universe’s mass yet gives no sign
of its presence except through
gravity. But so far there is no
firm evidence for their existence.

Simeon Bird at Johns Hopkins 
University and his colleagues 
suggest that LIGO may have 
caught a pair of primordial  
black holes, rather than the 
astrophysical black holes that 

form when massive stars collapse
at the end of their lives.

Their first line of reasoning
comes from the mass of the
LIGO black holes: each is around
30 times the mass of the sun. 
Theoretically, primordial black 
holes can come in an array of 
masses, but previous observations
ruled out objects above and below
certain thresholds. 

“There’s actually a window 
where they’re allowed, and it just

happens to go straight through 
where the LIGO detection was,” 
says Bird.

Next, the team assumed that
all dark matter is composed of 
primordial black holes around 
that mass, and computed how 
often these objects might pair  
up in binaries that eventually 
collide. The final number is a
few collisions in our galaxy every
year – a perfect match to LIGO’s 
detection rate so far (arxiv.org/
abs/1603.00464). 

“It’s a plausibility argument
which at the moment you
cannot disprove,” says Peter 
Meszaros, an astronomer at 
Pennsylvania State University. 

Future detections could give  
a more definitive answer. LIGO’s 
proposed successor, the Einstein 
Telescope, will be able to catch the 
two black holes as they swirl closer 
to each other before the head-on
impact. While astrophysical
black holes have circular orbits, 
those of primordial black holes 
should be elliptical, which would 
provide a way to distinguish 
between the two when  their 
shudders of gravitational  
energy are detected on Earth.

Bird suspects that the true 
answer might reveal that both 
kinds of collision are happening. 
“I wouldn’t be hugely surprised  
if it turns out that some of the 
mergers are astrophysical and 
some of them are from primordial 
black holes,” he says.  ■

Did LIGO detect 
dark matter?
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“Stem cells with half a
genome can still turn into
different tissues so why
do we need two parents?”

–Hints of a primordial black hole–

A HUMAN stem cell has been created

that has just half the usual quota of

DNA. Despite only containing one

set of chromosomes, these cells

can become any tissue in the body.

Most cells contain information in

the form of DNA packaged into two

sets of chromosomes – one from

each parent. They are called diploid

cells. Egg and sperm cells are the

Half-a-genome 
stem cell a boon 
to infertility

exception – they are haploid cells  

with one set of chromosomes. They 

can’t normally divide by themselves – 

instead, they come together at 

fertilisation to create diploid cells.

Embryonic stem cells are diploid 

cells from which all tissues in the body

are built. Now, Nissim Benvenisty, 

director of the Azrieli Center for Stem

Cells and Genetic Research at the 

Hebrew University of Jerusalem, 

Israel, and his team have generated 

haploid embryonic stem cells by using

electricity and chemicals to force an 

unfertilised human egg cell to divide.

To everyone’s surprise, the cells 

this generated were able to divide

by themselves and turn into other

tissues such as heart, brain and gut

cells (Nature, doi.org/bdgx). “Most 

people believed human haploid cells 

could not divide and differentiate,” 

says Benvenisty. “Since we’ve shown 

they can, it poses the question of  

why we reproduce sexually rather 

than from a single parent.”

The new embryonic stem cells 

could potentially be used to create 

eggs and sperm for infertile couples. 

But a more immediate application is  

in genetic screening. Detecting the 

effect of single gene mutations that 

cause disease is complicated because 

the second copy of the gene can serve 

as a backup. Now that we can make 

versions of any cell with only one set 

of chromosomes, researchers can 

easily mutate single genes and 

instantly see their effect. Benvenisty’s 

team will use their stem cells to look at 

mutations in genes involved in tumour

development and in resistance to

chemotherapies. Helen Thomson  ■
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Tim Plowden

A CLOSE shave with armed
poachers was a wake-up call. I had
to keep my wits about me as I
followed the trail of some of the
world’s most endangered primates.

This is the reality of
conservation work in Vietnam,
where 70 per cent of primate
species are facing extinction.
Monkeys are prized for the pet
trade, or hunted for sale as bush
meat or for use in traditional
medicines. “Law enforcement is
on a very, very low level,” says Tilo
Nadler, founder of the Endangered
Primate Rescue Center, which is
experimenting with releasing
monkeys back into the wild.

Confiscated animals make 
headlines, but prosecution 
receives less attention, and 
culprits often go free. Despite

there being hundreds of
confiscated animals each year,
only 10 per cent of cases result
in a prosecution, says Nadler.

Three of the world’s most
endangered primates are only
found here: the Delacour’s langur,
Cat Ba langur and Tonkin snub-
nosed monkey. The world’s largest
remaining wild population of
Delacour’s langur is in Van Long
nature reserve. Nadler calls it
“one of the few safe havens” and
credits its success to the local
community, which benefits from
tourists visiting the primates.

I board a traditional wooden
boat and travel through the
freshwater wetland to the
limestone karst in search of the
langurs. We get lucky and within 
an hour see a family group of 
around 10 clinging to the cliffs.

I am surprised by how natural 
their behaviour is. It’s a delight to 
see them unfazed by our presence 
as they feed, play and groom.

It’s a very different experience
at the nearby Cuc Phuong national
park. Here the impact of poaching
is plain to see. The only primates
I see or hear are those in captivity
at the rescue centre.

Nguyen Van Thai, executive 
director of Save Vietnam’s 
Wildlife, tells me the poaching is 
hard to stop, as too many people 
live near the protected forests.

“Every forest in Vietnam still 
has a hunting problem,” he says. 
“We have to work more closely 
with the government to improve 
law enforcement and ensure 
hunting doesn’t happen.”

Next, I head to Cat Ba national 
park to join rangers monitoring 
the Cat Ba langur in areas off-
limits to tourists. These langurs 
are only found on this island off 
the north-east shore of Vietnam. 

The site is close to Ha Long Bay, 
a UNESCO World Heritage site, 
and has become a popular tourist 
destination in its own right.

But as wealthy Vietnamese and 
Chinese tourists started arriving 
in the mid-1990s, they created a 
demand for traditional medicine.

Combined with logging and
development in the area, this led 
to the Cat Ba langur population 
plummeting from some 2600 to 
just 40 in 2003. “Currently there 
are 67, plus or minus five,” says 
Neahga Leonard, project manager 
of the Cat Ba Langur Conservation 
Project, which has amassed a lot 
of unique data on these under-
researched monkeys. 

We head out on a motor boat 
through the scenic archipelago 
and soon spot a group of five 
langurs navigating the razor-sharp 
rocks. A female tries to tempt a 

male to mate, her efforts meet
with comic disinterest. Eventually 
persistence pays off, to the relief  
of the conservation project staff.

I then visit Son Tra, a nature 
reserve on a coastal peninsula 
near Da Nang, home to more than 
half of the country’s endangered 
red-shanked doucs (shown above). 
They are the most beautiful 
animals I have ever seen and 
luckily their population here is 
growing. Since the Douc Langur 
Foundation started working here 
in 2007, the douc population has 
doubled to 687 individuals. 

Despite the success, poaching 
remains a problem. Lois Lippold, 
who started the foundation, tells 
me that one hunter discovered 
with 12 dead doucs told staff that 
he would have killed more, but  
he ran out of bullets.

“Illegal trade is pushing 
Vietnam’s primates closer to 
extinction,” says Chris Shepherd, 
regional director of TRAFFIC for 
South-East Asia. “If actions are not 
taken immediately, many of these 
species will be lost forever.”  ■

THIS WEEK

Tailing the world’s
rarest monkeys

FIELD NOTES Vietnam’s forests
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“ Every forest in Vietnam 
still has a hunting problem. 
We have to improve law 
enforcement”

–Here’s looking at you–
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Cuc Phuong 
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Monkey safe havens

Conservationists are struggling to 
protect critically endangered monkeys 
restricted to a few areas of Vietnam
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IT’S utility from beauty. A class of
futuristic materials that grow 
when stretched get their abilities 
from the geometries of ancient 
Islamic art.

Pull on most materials and  
they stretch in one direction and 
become thinner in the other. But 
some metamaterials, engineered 
to have properties not found  
in nature, grow wider when 
stretched. This is due to their 

geometric substructure, which
when stationary looks like a series 
of connected squares. When the 
material is stretched, the squares 
turn relative to each other. This 
causes the material to increase  
in size and decrease in density.

But this twisting means that the 
materials lose their overall shape 
as they expand, making them 
useless for potential applications.  
To find ones that would keep their 

shape, Ahmad Rafsanjani of
McGill University in Montreal,
Canada, and colleagues picked
patterns from the walls of two 
ancient Iranian mausoleums.

They then fashioned the 
metamaterial from natural 
rubber. Rafsanjani presented the 
work at a meeting of the American
Physical Society on 15 March.

The material could be useful 
when inserting medical devices in
veins and arteries, or for satellites
that unfold in space.
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Carnivorous waterwheel 
plants face extinction

DON’T bank on it. An icon of evolution, it may be, but  

the waterwheel plant is facing extinction – and even 

preservation in a seed bank looks doubtful.

It is the only aquatic plant known to use jaw-like 

snap-traps on its leaves to catch prey. It fascinated 

Charles Darwin, whose experiments showed it was 

adapted for capturing water fleas and mosquito larvae.

Habitat destruction and illegal collection mean

that its abundance has dropped by almost 90 per cent

over the past century. And a study now says that a

common way of conserving plants – seed banks – might

not work for this species, which rarely produces seeds.

Adam Cross at the University of Western Australia in 

Perth, and his colleagues analysed how well waterwheel 

plant seeds survive storage. They found that most seeds 

stored above freezing temperatures – as found in nature – 

failed to germinate after a year. “Our data suggests that 

in natural seed banks, seeds would be lost to fungal 

attack very rapidly,” says Cross. “This means they are 

unlikely to persist between seasons.”

 Seeds stored for three months at the sub-zero 

temperatures found in artificial seed banks also failed

to germinate (Botanical Journalof theLinneanSociety,

doi.org/bdgp). Habitat protection and cryostorage of 

plants or embryos should be explored for conservation 

instead, Cross says. 

Stretchy material inspired by Islamic art

Lost at sea due to 
ocean acidification

SNAP, crackle, hush. Snapping 
shrimp – which produce 
ubiquitous crackles that guide 
fish larvae to reefs – may become 
quieter by the end of the century.

This is a probable outcome of
ocean acidification, according to
a study that looked at its effects
on ocean soundscapes. 

Ivan Nagelkerken at the 
University of Adelaide in Australia 
and his team recorded sounds  
at natural carbon dioxide vents, 
where pH levels ranged from 
current levels up to those 
expected in oceans by the end of 
the century. They also recorded 
shrimp in varying levels of pH in 
the lab. Sound levels were much 
lower in more acidic waters in
both cases (Proceedings of the
Royal Society B, doi.org/bdgq). 

This could affect larvae that rely 
on sounds to guide them from the 
open ocean to reefs where they 
settle. “They may become lost at 
sea,” Nagelkerken says.

Tiny flea makes for 
murky lake waters 

QUITE literally, a bad case of
murky waters. The invasive
spiny water flea (Bythotrephes
longimanus) has cut visibility
in Lake Mendota in Madison,
Wisconsin, by 1 metre since it
was first spotted there in 2009.

It did so by feasting on native 
plankton, which keep water 
clearer by eating algae. The 
economic costs of murkier water 
where residents enjoy boating, 
fishing and swimming has been 
estimated at $140 million (PNAS, 
DOI: 10.1073/pnas.1600366113). 

“Previous attempts to put a 
price tag on invasive species
impacts haven’t come close to
the true cost,” says study author 
Jake Walsh, who thinks the results 
justify spending more money on 
eradicating the flea.
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Left prostheses
take bends slower

PARALYMPIC athletes with left-leg

prostheses should cross their

fingers for an outside lane in the

200 and 400-metre races in Rio.

The maximum running speed

of para-athletes with single

prostheses is slowed enough on

the inner curve to affect the medal

table. Because all races are run in

an anticlockwise direction, it’s the

lefties that are at a disadvantage.

Paolo Taboga at the University

of Colorado in Boulder studied this

effect in non-amputees and runners

with amputations below the knee.

His team found that the sprinters

wearing prostheses – members

of the German and US Paralympic

teams – ran 3.9 per cent slower

when their affected leg was on the

inside of the curve compared with

the outside. “We didn’t expect such

a large effect,” says Taboga.

The fastest runners are those

who can exert the most force on the

ground in the shortest time. All the

athletes ran more slowly around the

curves than on the straight, with

both amputees and non-amputees’

inside legs spending more time in

contact with the ground than their

outside legs. The effect was more

marked for the amputees as their

prostheses reduced their ability to

generate force with their affected

leg when it was on the inside of the

curve (Journal of Experimental

Biology, doi.org/bdgw).

Rainbow fish unlocks secrets of skin

RED and yellow and… at least 70 other 

colours. A genetically engineered 

fish has skin cells in all the colours of 

the rainbow. It could be used to track 

skin cells as they develop and move.

The “skinbow” zebrafish were 

created using a gene that codes  

for red, blue and green fluorescent 

proteins, although only one colour is 

produced at a time. Ken Poss at Duke 

University in Durham, North Carolina, 

and his colleagues injected this 

gene into single-cell fish embryos. 

In one particular embryo, this gene 

happened to become incorporated 

into part of the genome that patterns 

skin cells (Developmental Cell, DOI: 

10.1016/j.devcel.2016.02.017).

As an adult, this fish looked 

reddish in colour, but when the team 

shone a UV light on its skin, it lit up in 

technicolour. “We didn’t know these 

patterns would develop just in the 

skin,” says Poss. “When you make 

genetically engineered animals, 

you can’t fully predict the outcome.”

The fish and its offspring could 

be used to track how skin cells move 

to regenerate tissue and repair 

injuries – a task normally made 

difficult by the fact that individual 

skin cells look so similar to each other.

IT’S tiny origami with lasting
appeal. Strands of artificial
genetic material have been
folded up into 3D shapes of our
own choosing for the first time.

Naturally occurring nucleic
acids like DNA can be designed
to fold into 3D shapes. This DNA
origami would be useful for
delivering drugs to where they
are needed in the body – if DNA
molecules were more stable.
But they run the risk of falling
apart before they finish the job.

So Alex Taylor at the
MRC Laboratory of Molecular

Biology in Cambridge, UK, and
his colleagues have turned to
xeno-nucleic acids instead.
Known as XNAs, these use the
same bases as DNA to code genetic
information, but can have a
backbone of artificial molecules
that make them more stable.

Until now, we haven’t been able
to choose which structures XNAs
can form, but Taylor’s team have
now made two XNA templates
that automatically fold into either
a tetrahedron or an octahedron
(ChemBioChem, DOI: 10.1002/
cbic.201600136)

When immersed in samples of
blood serum at body temperature,
the tetrahedra were still intact
eight days later, whereas DNA
tetrahedra lasted just two days.

The team was also able to
combine XNA with DNA in the
same origami design. Using
different combinations might
let us build a variety of complex
nanotechnologies. “It is exciting
to imagine nanostructure designs
making use of, say, flexible XNAs
for moving parts, and rigid, more
stable chemistries for scaffolding
regions,” says Taylor.

Artificial DNA folds into parcels that can survive inside us

New metals for
nuclear reactors

A NEW kind of metal could make 
nuclear power plants more robust 
by resisting the damage that 
radiation does to traditional steel.

When neutrons from nuclear 
cores smack into surrounding 
structures, they can knock  
atoms out of place, which makes 
steel brittle. This means plants 
periodically require expensive 
and time-consuming repairs.

So Kai Nordlund at the 
University of Helsinki, Finland, 
and his colleagues tested hybrid 
metals called high-entropy alloys, 
which have randomly placed 
atoms. They ran simulations to 
see which combinations might
be toughest, then made thin
discs of the winning metals and
fired a beam of ions at them to
simulate what might happen in
a real nuclear reactor.

They found that the alloys
performed better than alloys of
iron with 10 per cent chromium,
typical of stainless steel (Physical
ReviewLetters, accepted).

The results are promising,
but it will still be years before a 
new alloy is ready for use in real 
nuclear plants, says Nordlund. 
“We are very happy, but I wouldn’t 
dare yet to build a nuclear reactor 
out of these materials.”
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A career in science, 
it’s not always 
what you think

From movie advisor to science 

festival director, where will your 

science career take you?

newscientist.com/jobs



COME
AND SEE

MISSION’S END
CRUISING FOR 
A BRUISING

ESA will also show off a model  
of comet 67P/Churyumov-
Gerasimenko. This celestial 
object was intercepted in 2014 by 
the Rosetta space probe, which 
delivered a lander called Philae 
onto the comet’s surface. You’ll 
be able to see the vapour tail of 
this icy dustball. New Scientist 
Live is happening at an 
auspicious time for this mission: 
in a dramatic finale, Rosetta is 
due for a “controlled” crash 
landing on 67P shortly after the 
festival finishes.

SPACE TECH
EUROPE’S 
FLYING BEAST

The European Space Agency, 
ESA, will have a giant presence  
in the Cosmos zone: a full-size 
model of Europe’s largest and 
most sophisticated 
communications satellite, 
Alphasat (pictured above).  
The real thing launched in July 
2013 and now provides mobile 
communications to Africa, 
Europe and Asia. It is a beast of a 
machine, approaching the size of 
a double-decker bus and had a 
launch weight of 6.6 tonnes. 

Come along to New Scientist Live,  
a festival of ideas and discovery.  
You’ll find the best, latest and most 
provocative science, guaranteed to 
touch on all areas of human life

THE ACTION WILL TAKE PLACE 
AT EXCEL LONDON BETWEEN 
22 AND 25 SEPTEMBER 2016 

There will be plenty to see and do. Interact with  
the latest technologies. Engage with 100 scientists 
who will describe and debate their work. Discover 
the cutting edge of human knowledge, where we 
are heading and what it all means for our lives. 

The festival will feature immersive zones covering 
Brain & Body, Technology, Earth and Cosmos.  
For four days this September, New Scientist Live 
will be like no other place on Earth.



COME  
AND HEAR

COSMOS
A UNIVERSE 
MADE FOR US
Bernard Carr

Is it mere luck that our universe is 
bio-friendly or were its properties 
fine-tuned for conscious beings? 
Bernard Carr, professor of 
mathematics and astronomy 
at Queen Mary University of 
London, takes apart “the anthropic 
principle”, one of the most 
controversial ideas in cosmology. 
Is it profound or a truism? And how 
does it mesh with the multiverse?

EARTH
WHAT CHIMPS 
HAVE TO SAY
Katie Slocombe

Can we learn about the origins  
of human language by listening to 
chimps? Yes, says Katie Slocombe, 
senior lecturer in psychology 
at the University of York. By 
discussing studies of wild chimps 
and those in captivity, she will 
point out the similarities between 
the ways our two species 
communicate and what this tells  
us about ourselves.

TECHNOLOGY
THE FIRST 
COMPUTER 
Jo Marchant

Made in Greece more than  
2000 years ago and rediscovered 
in 1900 by sponge divers, the 
Antikythera mechanism laid 
unnoticed for months before 
people realised it was a stunning 
mechanical device. Science writer 
Jo Marchant will describe the  
100-year quest to understand this 
ancient device, including the 
remarkable characters involved.

BRAIN & BODY
LIVING WITH 
DEMENTIA
June Andrews

It’s time to cut dementia down 
to size. Meet June Andrews, 
professor of dementia studies at 
the University of Stirling. She’s a 
charismatic speaker and an expert 
on the practical things that can 
make life better for people with 
dementia and their carers. June 
uses humour to broach issues that 
most people shudder to hear about. 
Prepare to be challenged!

To find out more and buy your tickets go to  
newscientistlive.com or call our ticket hotline on  0844 581 1295
As a New Scientist reader you can be first to secure your tickets – before they go on general release
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A lab in every pocket
Our phones are rapidly becoming the go-to tools to study diseases. 
Michael Le Page examines the promise and perils of digital discovery

IN BED, at dinner, on your way to 
work. Our smartphones are 
always with us, their sensors 
capturing data about our lives. 
That data is priceless to firms like 
Google and their customers, 
advertisers. But medical 
researchers are getting in on the 
act too. Our phones are turning 
into tools for doing research in 
unprecedented detail and scale.

A team from Seattle-based non-
profit Sage Bionetworks, for 
instance, is gathering data from
thousands of people with 
Parkinson’s via an app called 
mPower. They built the app using
Apple’s ResearchKit software, 
which lets individuals opt in to 
studies through their iPhone. 

The team has not yet published 
any findings, but earlier this 
month they revealed some of 
their numbers when they made 
the data openly available in the 
interests of accelerating research. 
A few dozen researchers have 

already signed up. “We’re very 
excited by the response,” says 
Sage’s Andrew Trister.

The idea behind the 
smartphone approach is simple. 
Our phones are packed with 
sensors, including 
accelerometers, microphones, 
gyroscopes, cameras and GPS. 
They can track everything from 
how much a person moves to

variations in their speech and gait.
As speech, gait or activity alter 
over time, doctors can infer 
changes in an underlying disease.
Many other medical devices, such
as blood pressure monitors, can 
now pipe data straight to our 
phones too.

This means that phones hold 
ever more detailed records on our

health. ResearchKit lets medical
researchers gather that
information in an ethical way – by 
asking for permission. Apple’s 
system makes it easy to create 
apps that take study participants
through a consent process, 
allowing them to share some  
or all of their health information 
anonymously and securely.

Many ResearchKit-based apps 
also ask  participants to do other 
tasks: taking pictures of their 
moles in the case of the Mole 
Mapper, say, or going for a walk 
and telling MyHeartCounts  
about it later.

The mPower app asks those in 
the study to complete tasks such 
as speaking, tapping on the 
phone, walking and balancing. 
The aim is to find out which tasks
are the best measure of 
Parkinson’s symptoms, then to 
help people control them. 

One reason for the excitement
about phone-based research is 

that it is a great way to recruit 
large numbers of people quickly 
and cheaply. Just six months after 
launching ResearchKit, Apple 
announced that the first apps to 
use it had already recruited more
than 100,000 people between
them. But there’s a catch – it may 
not be easy to hold on to all the 
volunteers. More than 10,000 
people signed up to use mPower, 
but only 500 to 600 people use it 
every week, Trister says. This is 
still a large study for this kind of 
Parkinson’s research, though.

All trials have people who drop
out, says John Torous, a
psychiatrist at Harvard Medical
School. But it appears that when
signing up involves little more
than downloading an app, people 
are less likely to stick with it.
“There’s no one to keep them
on track,” he says.

Pestering volunteers can  
cause a high dropout rate, as the 
creators of SleepHealth, an app 
designed to track sleep, may be 
finding out. “If you’re looking for 
an app that will keep pestering 
you with questions, this is one for 
you,” says the first review. A new 
version of mPower aims to be less 
annoying.

Privacy is also a major issue. 
Anonymising data does not 
always protect identity, and data 
from people’s phones can reveal 
things about them even they 
don’t know. The mPower study
shows that phones could help
to diagnose Parkinson’s, for 
instance, although the team has 
no plans do this.

It is early days for such research, 
but Torous is optimistic. “There’s 
so much real-time data that you 
can gather,” he says. “I think it 
may be the wave of the future for 
research.”  ■–Now for my check-up–

“The mPower study 
shows that smartphones 
could be used to  
diagnose Parkinson’s”



26March 2016 |NewScientist |23

For more technology stories, visit newscientist.com/technology

Vision of singularity
questions AI intellect
Hal Hodson, Berlin, Germany

DANKO NIKOLIC has spent his
life studying human intelligence.
Lately, however, he’s been
thinking about the artificial kind.
Just how smart can AI get? Are we
really headed towards the so-
called technological singularity?

That was the topic of a debate
in Berlin last month. Nikolic,
a neuroscientist at the Max
Planck Institute for Brain
Research in Frankfurt, stood up
in front of an audience of artificial
intelligence researchers and
made a bold claim: we will never 
make a machine that is smarter 
than we are. 

“You cannot exceed human 
intelligence, ever,” says Nikolic. 
“You can asymptotically approach
it, but you cannot exceed it.” 

For those who accept the 
possibility of the singularity –  
a date in the not-so-distant future

when machine intelligence
outstrips our own and goes on to
improve itself at an exponential
rate – this is fighting talk. “That’s
a really strong claim without
really strong evidence,” says
Mohamed Sayed, CEO of AI
start-up Heuro Labs in Berlin,
which is developing artificial
intelligence for use in hospitals.

Nikolic is convinced many
artificial intelligence researchers
are overlooking an important
aspect of human intelligence:
brains aren’t the only hardware
humans need to be good learners.

For Nikolic, the most basic
tools for learning are the 
instructions contained in our 
genes, honed over billions of years
of evolution. Machine learning 
techniques can mimic the brain, 
but they miss the deeper elements
that help us learn. The only way to
get close to a mind that learns as 
well as us is to repeat human 

evolution, says Nikolic.
But maybe the singularity will 

arrive in other forms. For many 
who attended the debate, the
singularity is better thought of
as an acceleration of human
progress, despite being fuelled
by a near-future technological 
breakthrough. For them, it’s all 
about putting human and
artificial minds together to
solve real-world problems.

To begin with, these are likely
to be relatively mundane. Berlin-
based Leverton is using natural 
language processing to speed up 
the task of wading through huge
volumes of written documents,
a job that large firms typically 
employ many people to do. 

Another Berlin firm, MicroPsi, 
is applying artificial intelligence 
to solve the complex logistical 
problems faced by the shipping 
industry and component supply 
lines in manufacturing. There 
could be better ways for large 
ships to move around the planet 
hiding in the mass of data that 
logistics systems produce that we 
just cannot see. Behind each of 
these projects is the assumption 
that unless machines find the
solutions for us, we may have
no idea what we are looking for. 

One more point that came
across is that if the singularity
is going to be characterised by 
working alongside artificial 
intelligences trained on vast
amounts of human data, then
we will want those AIs to be as 
diverse as we are. It was a good 
sign that the debate was attended
by an almost equal number of
men and women. 

Ultimately, it is hard to predict 
what a major breakthrough in AI 
will bring. “The reason they call it 
the singularity is that it’s a point 
beyond which you cannot see,” 
says Mehmet Akten, an artist and 
computer scientist studying 
artificial intelligence at 
Goldsmiths, University of 
London. “Once machines reach 
human levels of intelligence, you 
can’t begin to imagine what’s 
going to happen.”  ■ 
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–Where’s my cargo?–

FIRST day on the assembly line?

Keep your eyes on the ghost hands

and you’ll do just fine. A device

developed at Fujitsu Laboratories in

Kanagawa, Japan, can train beginners

by projecting the hands of experts in

front of their own.

A video of hands doing a particular

task is displayed by an overhead

projector, with explanatory text and

outlines of important objects or

schematics shown alongside. Virtual

buttons projected on the work surface

let the user pause and rewind the

video if they want to go back over

something they missed.

To test the system, the team asked

16 people to build a printed circuit

board out of Lego. Half the group were

guided by the virtual hands; the rest

watched ordinary videos of someone

assembling the bricks.

Those using the virtual hands were

able to complete the task in less than

half the time of the other eight, on

average. They also said they could

remember the steps better. The

results were presented earlier this

month at the Intelligent User Interface

conference in Sonoma, California.

The Fujitsu team is now planning to

test the prototype on a real assembly

line. Augmented reality will soon be

widely used to help people do their

jobs better. Already there are tools to

assist with building complex machines

like aircraft and investigating crime

scenes.

The idea of being guided by

virtual hands is compelling, says Blair

MacIntyre, who works on augmented

reality at the Georgia Institute of

Technology in Atlanta. “The hand

motions of the expert give you hints

as to how to approach the task even if

you sort of know what you’re doing.”

Aviva Rutkin  ■

Ghost hands to 
guide newbies on 
assembly lines

“People who were guided 
by the virtual hands 
completed the task in  
less than half the time”
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MORE than 300millionpeople
around theworldhave type 2
diabetes. Formanyof them, an
insulin kit is an indispensable
daily accessory. Being caught
without it or forgetting touse it
aftermeals couldbe fatal. Could
slappingona smart patchbring
peace ofmind?

A team inSouthKorea thinks
so. It is developing awearable
device to keepdiabetesunder
control. Thepatch, shownbelow,
ismade fromgraphene and
senses glucose in sweat. It is
connectedbywires to aportable
electrochemical analyser.When
blood sugar is toohigh, it releases
thedrugmetformin through
microneedles to lower it.

Graphene is thin and flexible,
making it comfortable towear on
the skin.When thedevice isworn,
themicroneedles pierce the skin,

reaching the subcutaneous
tissue. At 250micrometres in
diameter and 1millimetrehigh
they are too small to causepain.

To releasemetforminwhen
it is needed, thepatch switches
ona tinyheater embedded
within. This dissolves a coating
on themicroneedles so that
they releasemetformin.

Tests indiabeticmice showed
that thepatch is effective at
sensinghighglucose levels,
releasinganappropriatedoseof
metforminand loweringblood
sugar. Itwas also testedon two
healthymen, showing that its
glucosemeasurements are
accurate and correlatewellwith
blood concentrations (Nature
Nanotechnology, doi.org/bdhb).

Thework is still in its early
stages, but the teamhopes to
make thepatch suitable for

everydayhumanuse.“Weneed
to reduce the cost and increase
the reliabilityof thesensorsover
a longerperiodof time,”says
Dae-HyeongKimatSeoulNational
University in SouthKorea.

Treatment for type 2diabetes
usually startswithdiet and
exercise,moves on tometformin,
and then insulin injectionswhen
the conditiongetsmore severe.

Anon-invasivedevice that
combinesglucosemonitoringand
drugdelivery is theultimate aim,
saysRichardGuyat theUniversity
of Bath,UK, promising anend
to finger-prick glucose tests and
injections. Thepatch is a big step
towards that goal, he says.“The
fact that someone’s put that all
together into awearable system
that’s not ridiculously clunky is
quite significant.”

But it’s someway frombeing a
complete solution.Oneproblem
is that thedoses of drugneeded in
humans are toobig to bedelivered
by thepatch, saysGuy.“Evenwith
adevice thatmakesholes in your
skin topoke it through, I have a
hard time figuringouthow it’s
going towork.”

Thepatch shows that
monitoring glucose through the
skin is feasible, either in sweat
or byother approaches suchas
extractingmolecules across the
skin,whichGuy isworkingon.
“Myguess is itmay take another
five to 10years,”he says.

Meanwhile, Kimandhis
colleagues are investigating
betterways todelivermetformin
through the skin. Closing the loop
withdrugdelivery is likely to take
even longer, however. ■–Treatment of the future?– IA
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Pay by selfie 

Say cheese! Amazon has applied 

for a patent on a system that lets 

you verify your identity when 

buying something online by  

taking a selfie instead of entering 

a password. To stop someone 

stealing your identity simply by 

holding up your  photo, the system 

will ask you to perform different 

actions, such as smiling, blinking 

or tilting your head. 

“Being forced or 
blackmailed to send 
naked pictures to 
someone online is 
not normal.”

Nicola Roberts, former Girls Aloud 

singer and ambassador for UK 

children’s charity Barnardo's, calls  

for sex and relationship education  

in schools to address sexting.

Blink that beat

You can now play a tune with 

your eyes, thanks to software 

that turns eye movement into 

musical notes. Andreas Refsgaard 

at the Copenhagen Institute of 

Interaction Design in Denmark was 

inspired to create Eye Conductor 

after caring for a child with 

muscular dystrophy. It can take 

some getting used to, however. 

“It is significantly harder to tap a 

rhythm with your eyes than with 

your fingers,” he says.

Smart patch for diabetes 
A wearable glucose monitor could soon save lives, says Sam Wong

“A non-invasive device  
that promises the end of 
finger-prick glucose tests 
and injections is the aim”



Find your hero (or heroine)  

on New Scientist Connect –  

there are plenty to choose from.

Meet like-minded people who  

share similar interests to you 

– whether you’re looking for love,  

or just to meet someone on  

the same wavelength, no matter 

where you are in the world.

Start your search now at:  

http://dating.newscientist.com
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A delicate record

OVER a century and a half ago, two glass flower 

artists from Bohemia, Leopold Blaschka and his 

son Rudolph, began making exquisite models of 

animals and plants. By 1888 they had 700 pieces 

to offer museums and universities all over the 

world, study models that, according to Leopold, 

were “universally acknowledged as being 

perfectly true to nature”. 

Hard-to-preserve invertebrates became 

the pair’s speciality. Hand-made out of clear, 

coloured and painted glass, their collection 

encompassed life at many scales, from single-

celled eukaryotes like Aulosphaera elegantissima 

(bottom right) through corals, hydroids (Porpita 

mediterranea, top right), jellyfish, snails and  

sea anemones, to starfish, squid and octopuses 

(Octopus vulgaris, left).

These photos, on display at Hamiltons Gallery 

in central London until 24 May, were taken by the 

Italian still-life photographer Guido Mocafico.  

“I love that Blaschka is so vast,” he says. “There  

is so much variety, so many shapes, colours.  

The Blaschkas spent 30 to 50 years each creating 

glass models. What I thought would be one year’s 

work has become an obsession.” 

Today, researchers at Cornell University are 

comparing the Blaschkas’ collection to modern 

sea life. “If ever there was a time to compare the 

plentiful past with an ocean in jeopardy, that  

time would be now,” says Drew Harvell, who  

was instrumental in bringing Cornell’s Blaschka 

collection out of storage and into the Corning 

Museum of Glass in New York state. “We hope  

to find out whether they are surviving in the sea 

as magnificently as they do in glass,” she says. 

A Sea of Glass, Harvell’s book explaining  

more about the project, will be published in May, 

to coincide with an exhibition at the Corning 

museum (University of California Press, 

$29.95/£19.95).  Simon Ings 

Leopold and Rudolf Blaschka, Octopus vulgaris,  

2013 (c) Guido Mocafico, courtesy of the Natural 

History Museum of London, UK

Leopold and Rudolf Blaschka, Aulosphaera 

elegantissima, 2013 (c) Guido Mocafico, courtesy  

of the Natural History Museum of Dublin, Ireland

Leopold and Rudolf Blaschka, Porpita mediterranea, 

2013 (c) Guido Mocafico, courtesy of the Natural 

History Museum of Geneva, Switzerland



For years, New Scientist has been inspiring 
readers to embark on their own intellectual 
journey of discovery. Now we’re helping you 
make that journey literally. We’re putting 
together a collection of expeditions across 
the globe: tours created by New Scientist 
editors for New Scientist readers. 

Come with us on an expedition you’ll never forget and 
enjoy experiences that you cannot wait to tell someone 
about. And because it’s New Scientist, you’ll share 
your adventure in the very best of company. 

Our inaugural expedition this month took in the 
scientific wonders of Indonesia, culminating in one  
of nature’s greatest spectacles: a total solar eclipse.  
On the way, we encountered unspoilt islands,  
exotic wildlife and the “Hobbit” cave in Flores that 
overturned our understanding of human evolution.  

Our latest itinerary is an unforgettable tour of 
Iceland’s majestic landscapes, timed to maximise days 
filled with adventure and night-time opportunities to 
see the Aurora Borealis. 

And there is more to come.

From the high Arctic to the Antarctic and much,
much more of the planet in between. Make
sure you don’t miss out. Sign up for expedition
updates at labs@newscientist.com or follow
facebook.com/newscientistdiscovery

 

2 5 - 3 1  M A R C H  2 0 1 7  
F r o m  £ 1 7 3 8  p e r  p e r s o n
( l o c a l  p r i c e s  a v a i l a b l e )

WHAT’S INCLUDED:
❭  Six nights’ accommodation in  
Reykjavik and countryside hotels 

❭ Private coach

❭ Local expert guides

❭ All entrance fees 
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FIND OUT MORE
Call +44 (0)142 059 3015 or visit newscientist.com/travel/iceland 

New Scientist and adventure specialists Intrepid travel have
created a bespoke seven-day tour across Iceland. Discover how 
fire and ice shaped the scenery – past and present – and get a 
chance to see the Northern Lights 

N E W  S C I E N T I S T  X  I N T R E P I D  T R A V E L

GEOTHERMAL 
POWERS
HVERAGERDI AND KRÝSUVÍK

MAGICAL  
LANDSCAPES
GOLDEN CIRCLE AND  
SOUTH SHORE 

VOLCANOES 
AND GLACIERS
BORGARFJORD AND 
SNAEFELLSNES PENINSULA

Discover the might of the planet  
as you marvel at the sights, sounds 
and smells of erupting geysers, hot 
springs and bubbling pools of mud. 
Soothe away your cares in the warm, 
mineral-rich waters of the Blue Lagoon 
in the middle of a black lava field. 
Enjoy food cooked by the Earth’s heat, 
visit a geothermal power plant, and 
see the innovative greenhouses where 
tomatoes grow even in deepest winter.

Our tour takes in Iceland’s “Golden 
Circle” whose highlights include the 
UNESCO-listed Thingvellir national 
park, where the tectonic plates of 
Europe and North America separate 
to create a dramatic rift valley.  
Next, witness the thunderous force 
and beauty of the Gullfoss waterfall. 
Steeped in legend, Iceland’s south 
shore is famous for its sheer cliffs, 
picturesque villages and volcanic black 
sand overlooked by towering glaciers. 

Drive across Europe’s second largest 
glacier in an eight-wheel truck, and 
see shades of blue you never knew 
existed in Langjökull ice cave. Hike 
across the dramatic Sólheimajökull 
glacier to discover how ice shapes the 
landscape. See how an eruption 8000 
years ago sculpted beautifual shapes 
in Vatnshellir lava cave. Visit ice-
capped volcano Eyjafjallajökull, which 
famously erupted in 2010.  
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OPINION

Hope on hold
The impasse over the fate of refugees seeking new lives in Europe 
compounds their mental suffering, warns Roza Moisidu

YOU don’t need to be a clinical
psychologist like me to appreciate
that fleeing war and repression
and trying to start a new life
abroad takes its toll on refugees.
I see the mental scars every day.

The enduring harm has now
been spelled out by a study of
refugees in Sweden. It shows that
they are, on average, 2.5 times
as likely to develop a psychotic
disorder as the average
population, and suggests that
this is due to repeated exposure
to trauma and abuse as well as
the socioeconomic disadvantage
and discrimination they face
(BMJ, doi.org/bdgn).

I work in the refugee camp in 
Idomeni, on the border between 
Greece and Macedonia, and can 
testify to these experiences.  
More than 13,000 desperate  
men, women and children are 
stranded here, hoping the border 
will reopen. The vast majority of 

those seen here by the Médecins 
Sans Frontières mental health 
team have fled war, violence and 
persecution. But they have also 
endured trauma en route. Many 
have risked their lives and seen 
others drown. The psychological 
impact of this violence is 
compounded by the inhumane 
living conditions at the camp and 
the uncertainty as governments 
argue over the refugees’ fate.

All of this has a big impact  
on mental health. Every day I  
treat people experiencing fairly 
common reactions to extreme 
stress. Most feel overwhelmed, 
distressed, sad and angry; others 
suffer anxiety and shock. I often 
talk to people who have difficulty 
sleeping and are plagued by 
nightmares. Many are grieving.

I also see more serious signs  
of mental illness. One man I met 
from Afghanistan presented with 
severe depressive symptoms.  

Sweet treat
The UK’s soda tax sends a clear signal to drink
makers to get tough on sugar, says Tam Fry

AS SURPRISES go, UK chancellor
George Osborne’s budget
announcement of a levy on
sugary drinks from April 2018
will take some beating.

Although his proposal doesn’t
match the 50 per cent tax rate
that the National Obesity Forum 
would still argue is necessary  
to achieve maximum effect, the  

very idea that levies will be 
imposed should ensure that 
industry efforts to cut sugar in 
fizzy drinks go into overdrive.

The exact tax rate has yet to be
determined, but the markets got
the message that the chancellor
means business. Shares in the 
maker of one leading brand, Irn 
Bru, fell within minutes of the 

announcement and the tone of
Osborne’s delivery will have sent
shivers through many other
brand boardrooms.

But let’s be clear. Although the
money raised from the levies will
be welcomed by sports staff in
primary schools to whom it will
be diverted, it is the reduction
in sugar consumption that will
determine whether or not the
proposal is a success.

To wean purchasers – children
in particular – off products with

35 grams of sugar stuffed into a 
330-millilitre can and onto drinks 
that escape levies altogether will 
be victory indeed. The transition 
won’t happen overnight, but there 
is now a clear, tough political will 
to get reformulation of drinks 
within two years.

The need to drive down 
children’s sugar consumption  
by at least half is paramount  
but, intriguingly, why was the 
 levy sprung in the budget and  
not held back until after the EU 
Referendum along with the rest  
of the government’s measures  
to tackle childhood obesity?

We may never get an honest 
answer to that but I have a hunch 

“There is now a clear,  
tough political will to get 
reformulation of drinks 
within two years”
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Clare Wilson

IT IS, they say, a matter of life and 

death. The parliamentary petition  

to give the new meningitis B vaccine 

to all UK children has had more than 

800,000 signatures – the highest 

number on record – and this week 

parents of children affected by the 

disease gave evidence to MPs.  

The vaccine was introduced for 

babies under 1 year old in September 

2015, but the government says it isn’t 

cost-effective for older children.

Meningitis is one of the most feared

childhood illnesses because of the way

it can progress with terrifying speed to

kill or maim those who were running

around just the day before. The 

justification for withholding the shot is

that meningitis B is rare, affecting only

a few hundred children a year – so the 

benefits of vaccinating all children and 

teenagers look small next to most 

other things the NHS does.

This decision looks right on the 

face of it. After all, the guidance 

came from official advisory body the 

Joint Committee on Vaccination and 

Immunisation, and when governments 

ignore their own scientists, they 

justifiably come under fire. But in this 

case, the petitioners may have a point. 

There are several problems with the 

modelling study on which the decision 

was based. One is that the extent to 

which the vaccine prevents disability 

was worked out using a scale designed 

for adults. It asks, for instance, if the 

person can dress without help or is 

depressed, questions that don’t easily 

translate to young children.  

Secondly, the model gauged the 

vaccine’s costs and benefits using a 

system that some say fails to give due

weight to future health. This is salient,

as the benefits of a childhood vaccine 

may last a lifetime, unlike a cancer  

drug that extends life by months. 

To be fair, the team used the 

standard system developed by the 

UK’s main body for assessing drugs, 

the National Institute for Health and 

Care Excellence (NICE). This is based on 

something called quality-adjusted life 

years, or “QALYs”. John Edmunds of the 

London School of Hygiene and Tropical

Medicine, one of the study’s authors, 

agrees that the lack of weight given  

to future health is debatable. On the 

other hand, he says, it would be unfair 

to change the QALY rules for the 

meningitis vaccine, but not for the 

other things that NICE appraises. 

But is it even valid to use QALYs to 

compare childhood vaccines with other 

things we do in healthcare? It can be 

argued that vaccines exist in a special 

category, given that they can prevent 

a child’s death – probably the worst 

thing that can happen to a family.

Claire Wright of the Meningitis 

Research Foundation has calculated 

that as judged by QALYs, stopping 

5400 people from getting a short 

viral illness from which all recover is 

more worthwhile than stopping 

one 3-month-old dying. I personally 

wouldn’t accept that trade-off, and 

research has shown I’m not alone. 

The government is saying that  

older children can’t have the vaccine 

“because of QALYs”. To accept that 

argument, we have to trust that QALYs 

are a valid tool. The example above 

suggests that perhaps we shouldn’t.

The petition has not yet been 

debated by MPs, but it’s hard to see 

how these complex arguments can  

be explored in the bear pit that is  

the House of Commons. One thing 

politicians are however good at is 

making pragmatic decisions based on 

expediency. For once, that might be a 

good thing.  ■

Putting a price
on a child’s life

INSIGHT Meningitis B vaccine
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–Please protect me–

“Do childhood vaccines 
exist in their own special 
category because they can 
prevent a child’s death?” 

He said he felt hopeless and had 
suicidal thoughts. His children 
had died in the sea near Turkey.

Another man, travelling with 
his family, had symptoms of 
bipolar disorder. His wife told  
me about the difficulties they  
fled from and how smugglers had 
endangered their lives. The man 
felt unable to protect his family. 
His symptoms had started a few 
weeks earlier but got worse while 
stuck at Idomeni.

These refugees are in transit.
In my experience, mental health
often deteriorates once they
settle in a country. So it is vital 
they get access to professional 
psychological support at this 
point, otherwise they risk  
long-term mental health 
conditions, including complex 
post-traumatic stress disorder.

Despite all this, those I have 
met in Greece have amazed me 
with their strength. I have learned 
that the most important thing I 
can do is to help empower people, 
to build up their resilience and 
help them reclaim their dignity.

You don’t need a psychology 
degree to give people back their 
self-worth. You just need to give 
them the respect that all humans 
deserve.  ■

Roza Moisidu is a clinical psychologist 

with charity Médecins Sans Frontières

that it was down to people power. 
To be precise, it was TV chef Jamie 
Oliver who did it. It is justified 
that his picture beams out from 
most articles on this story because 
he has been jumping up and down 
for months over the need for a 
levy and threatening to go “ninja” 
with the prime minister.

He believed, as every health 
lobby group believed, that 
children’s health deserved action 
immediately. Further delay was 
simply inadmissible.  ■

Tam Fry is patron of the Child Growth 

Foundation, National Obesity Forum 

spokesman and an expert advisory 

team member at Action On Sugar
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What got you interested in antimicrobial

resistance?

I read in a UK government report that by
2050, antimicrobial resistance will kill more
people than cancer and cost more money than
the current size of the world’s economy. Even
routine medical procedures could become
hazardous. And that’s before considering
catastrophes in food production.

How does antimicrobial resistance affect food?

In many countries, antibiotics are used in low
doses to promote growth and enable farmed
animals to be kept in close quarters. For
example, if you buy a farmed salmon today
from North America, chances are it will have
eaten a greater weight of antibiotics during its
life than its own body weight. These practices
are perfect for boosting resistance in microbes.
If resistance spreads, entire industries and
animal populations could collapse.

I looked at all this and realised that even
if there was a billion-dollar fund for new
antibiotics, it would not sort out the problem;
it might just buy us an extra decade. We need
a new approach – a step change like the one 
antibiotics gave us when they first came in.

So how are you trying to achieve this?

I pulled together a steering committee of 
wonderful advisers, and eventually secured 
significant funding from the UK’s Engineering
and Physical Sciences Research Council. This 
and further funding is enabling me to build 
something very special: the Network for Anti-
Microbial Resistance and Infection Prevention.

What areas is NAMRIP working in? 

We have projects that look at alternative 
medicines such as bearberries, which have been

used in folk medicine to calm cystitis. We want
to see if bearberries can replace antibiotics in 
some cases. We are also using honey with an 
added enzyme to combat chronic infections –
this works well on biofilms, which tend to 
withstand antibiotics. In addition, Surgihoney
destroys multi-drug-resistant bacterial strains
such as E. coli and MRSA. 

We are also developing a paper-based urine
test, much like a pregnancy test, that would 
tell you what infection you have straight away.
It would enable doctors to prescribe a targeted,
narrow-spectrum antibiotic rather than risk 
promoting antimicrobial resistance with a 
wide-spectrum drug, and be cheap enough  
for distribution across poorer nations.  

Who is working on these projects?

We have health scientists from many fields, 
and clinicians. We have social scientists and 
geographers with a range of interests from 
waste-water treatment to interventions in 
Africa. We have a huge number of life 
scientists working on many aspects of 
microbes, engineers wanting to build devices, 
chemists, mathematical modellers, and
business people working out the economics
of interventions. I want these people working
together in new ways, thinking up new things.

What new approaches are you coming up with?

Take hygiene. For effective cleaning, we’re
supposed to wash our hands for at least
20 seconds in hot soapy water – but in the UK,
the average is 6 seconds in cold water. It’s not
enough, and despite all the advertising, you
can’t change people’s behaviour. Our answer
is to change the water. I co-invented a device 
called StarStream. This produces a stream of 
water, like that from a tap, but we introduce 

tiny air bubbles into the water and then hit 
them with ultrasound – making pure cold 
water as effective as hot soapy water. We’re 
now setting up trials to see how well it works 
in acute hospital wards.

How does it work? 

Have you ever wondered why brooks and 
streams babble? The sound comes from 
bubbles, which are like underwater bells. As 
with any musical instrument, if you shout at a 
bubble at the right frequency, it will ring back. 
When ultrasound hits these bubbles, they 

PROFILE

Timothy Leighton  

is a professor of 

ultrasonics and 

underwater acoustics  

at the University of 

Southampton, UK,  
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Resistance and Infection 

Prevention (NAMRIP)
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Resistance fighter takes
 the battle to microbes

With healthcare systems and food industries threatened by
growing resistance to antibiotics, Timothy Leighton aims to 
outflank the enemy
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ring, making their walls wriggle and creating
a mechanical scrubbing action. That excited
me because this phenomenon requires no
chemicals, making it tougher for microbes
to develop any resistance to it. What’s more, 
bubbles driven by sound automatically find 
any crevices and clean them too. 

I heard it was tough getting this off the ground.

I tried to get funding from lots of places, but 
kept getting knocked back: the idea of cold-
water cleaning was just too odd for people. In a
last-ditch attempt, I wrote to the Royal Society

in relation to its Brian Mercer Award for 
Innovation, and they funded it for £250,000. 

My co-inventor Peter Birkin and I then 
talked to other researchers, who explored 
three different aspects of its use – cleaning 
bones for transplants, removing dental
bacteria from teeth and cleaning surgical
steel to remove stubborn substances such as 
biofilms and the prions that cause Creutzfeldt-
Jakob disease. These were tremendous 
successes: StarStream cleaned all that stuff. 
Then, on the commercial side, a manufacturer
started building prototypes.

Where else are you trying to tackle

antibiotic resistance?

In farming. For example, an enthusiastic
NAMRIP geographer told me that about half the 
UK dairy herd experiences lameness at some
point in any given year. To prevent infections
spreading deep into the foot, farmers should
place a wooden block under the healthy part
to take pressure off the wound. But often
farmers go straight to antibiotics.

I wondered whether we could avoid
antibiotics by making a better-shaped,
comfortable clog with drainage channels
underneath the abscess that could pull the pus 
away. I got the geographer and a guy who loves 
3D printing in a room together and outlined
the idea. We got a cow’s leg from the butcher,
scanned it and built a shoe. Now we are

planning meetings with farmers, vets and
farriers to trial it. One day, 3D printing will be 
dirt cheap. When that happens, I want every 
farmer to have a 3D printer: scan the hoof, 
print the shoe, job done. No antibiotics needed.

Your notion of what a scientist should do 

seems very broad… 

Oh, yes. I go to some conferences full of 
sessions that report on similar papers from
different teams tackling the same problems
in the same way. I never wanted to do that. I 
want to be thinking the thoughts that no one 
else in science is thinking, and doing rigorous, 
fundamental research. I love some of my 
published papers: I sweated blood over them
and I want to be buried with a handful of
my favourites. 

But if you publish a paper, put it on a shelf 
and it’s only ever read by six or 600 people,
you have not done enough. You’ve passed
the ball and you’re relying on somebody
else to find your paper, read it, build a device
and put the economic case together. Hell, 
that’s not even half the job. If you’ve made
a discovery that can help the world, you have
to find the person who can help, hand them 
the ball and say “partner with me, we can 
change the world”.

It’s important that at NAMRIP, nobody
just stops at the point where a paper is 
published. We can save millions of people. 
We have to do it.  ■

Interview by Jeremy Webb

“I want to be thinking the 
thoughts that no one else 
in science is thinking”

For more opinion articles, visit newscientist.com/opinion

Photographed for New Scientist by Daniel Stier



34 | NewScientist | 26 March 2016

COVER STORY



26 March 2016 | NewScientist | 35

A
FEATHER isn’t just pretty: it’s pretty
useful. Strong, light and flexible, with
tiny barbs to zip each filament to its

neighbours, it is fantastically designed for
flight. The mammalian eye, too, is a marvel of
complex design, with its pupil to regulate the
amount of light that enters, a lens to focus it
onto the retina, and rods and cones for low
light and colour vision – all linked to the brain
through the optic nerve. And these are just
the tip of the iceberg of evolution’s incredible
prowess as a designer.

For centuries, the apparent perfection of
such designs was taken as self-evident proof
of divine creation. Charles Darwin himself
expressed amazement that natural selection
could produce such variety and complexity.
Even today, creationism and intelligent
design thrive on intuitive incredulity that
an unguided, unconscious process could 
produce such intricate contraptions.

We now know that intuition fails us, with 
feathers, eyes and all living things the product
of an entirely natural process. But at the same
time, current ways of thinking about evolution
give a less-than-complete picture of how that
works. Any process built purely on random
changes has a lot of potential changes to try.
So how does natural selection come up with
such good solutions to the problem of
survival so quickly, given population sizes
and the number of generations available?

A traditional answer is through so-called
massive parallelism: living things tend to
have a lot of offspring, allowing many potential

solutions to be tested simultaneously. But a 
radical new addition to the theory of evolution 
provides a new perspective on this question 
and more – while turning ideas of intelligent 
design on their head. It seems that, added
together, evolution’s simple processes form
an intricate learning machine that draws 
lessons from past successes to improve future 
performance. Get to grips with this idea, and 
we could have a raft of new tools with which to 
understand evolution. That could allow us to 
better preserve the diversity of life on Earth – 
and perhaps even harness evolution’s power.

Successful strategies

Despite its huge reach, the theory of evolution 
is simple. It rests on three pillars: variation, 
selection and inheritance. Variation stems 
from random genetic mutations, which
create genetically distinct individuals.
Natural selection favours “fitter” individuals, 
with those better suited than others to a 
particular environment prospering and 
producing the most offspring. Inheritance 
means that these well-adapted individuals
pass their characteristics down the generations.
All this eventually leads to new adaptations 
and new species.

At first glance, there is no need for learning 
in this process. In fact, to invoke it at all risks 
violating one of evolution’s most important 
principles. When we learn, we in some way 
anticipate the future, combining solutions 
from past experience with knowledge of 

INTELLIGENT
WITHOUT DESIGN
Evolution’s random workings have a lot in common with 
that most elegant problem solver, the human brain. 
Kate Douglas reports
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present conditions to develop a strategy for 
what we think will come next. But evolution 
can’t see the future: its exploration is born 
out of random mutations selected or rejected 
by current circumstances, so it is blind to the 
challenges to come.

But then again, learning organisms can’t
actually see the future. When we cross a
road, we can’t anticipate all traffic movements,
but we have a memory bank of solutions that
have worked before. We develop a strategy
based on those – and if it proves successful,
we call on that newly learned experience
next time. That’s not too dissimilar to
what natural selection does when it reuses
successful variants from the past, such as
the flowers of bee orchids that are unusually
good at attracting bees, or the mouthparts of
mosquitoes that work like hypodermic syringes
and are particularly effective at sucking blood.

Well-stocked toolkit

Some now think the similarities between 
learning and evolution go more than skin-
deep – and that our understanding of one
could help understand the other. Since the
early days of computer science, researchers
have been developing algorithms – iterative
rules – that allow computers to combine
banked knowledge with fresh information to
create new outputs, and so mimic processes
involved in learning and intelligence. In recent
years, such learning algorithms have come to
underlie much technology that we take for
granted, from Google searches to credit-scoring
systems. Could that well-stocked toolkit now
prise open the secrets of evolution? “The
analogy between evolution and learning has
been around for a long time,” says Richard
Watson of the University of Southampton,
UK. “But the thing that’s new is the idea of
using learning theory to radically expand
our understanding of how evolution works.”

A pioneer of this approach is Leslie Valiant, a
computational theorist at Harvard University.
In his 2013 bookProbablyApproximately

Correct, he described how the workings of
evolution equate to a relatively simple learning
algorithm known as Bayesian updating. Used
to model everything from celestial mechanics
to human decision-making computationally,
this type of learning entails starting with
many hypotheses and pinpointing the best
ones using new information as it becomes
available. Replace the hypotheses you want
to test with the organisms in a population, 
Valiant showed, and natural selection 
amounts to incorporating new information

from the surrounding environment to home
in on the best-adapted organisms.

That could be just coincidence. But in
2014, Erick Chastain at Rutgers University in
New Brunswick, New Jersey, and his colleagues
found a similar equivalence between evolution
in a sexually reproducing population
and another learning model called the
multiplicative weights update algorithm.
This presumes there may be many potential
solutions to a problem, and the key to finding

the best lies in weighting their promise on
the basis of past performance. Applying this
algorithm and assuming that natural selection
gives more weight to previously successful
solutions was enough to reproduce how, over
generations, evolution homes in on the gene
variants with the highest overall fitness.

Such parallels left Watson wondering how
a model that more closely follows the genetic
changes underpinning evolution might look.
Not so long ago, we naively talked about genes
“for” particular traits, and assumed for
example that humans, being so complex,
would have lots of genes. When in the 1990s
two groups were vying to sequence the human
genome, they believed they would identify

some 100,000 genes. To everyone’s surprise,
they discovered we have fewer than 25,000.
The reason, we now know, is that genes are
team players: their activity is regulated
by other genes, creating a network of
connections. The whole is thus capable
of much more than the sum of its parts.

These connections mean that mutations,
whether caused by spontaneous chemical
changes or faulty DNA repair processes, don’t
just alter single genes. When a mutation
changes one gene, the activity of many others
in the network can change in concert. The
network’s organisation is itself a product of
past evolution, because natural selection
rewards gene associations that increase
fitness. This allows your genotype (the set
of genes you inherit from your parents) to 
solve the problem of creating a well-adapted 
phenotype (the set of outward characteristics 
that adds up to you). “In evolution, the 
problem is to produce a phenotype that is fit  
in a given environment, and the way to do it is 
to make connections between genes – to learn 
what goes together,” says Watson.

Watson’s insight was to realise that this 
whole process has a lot in common with the 
workings of one of the cleverest learners we 
know – the human brain. Our brains consist of 
neurons connected via synapses. Connections 
between two neurons are strengthened when 
they are activated at the same time or by the 
same stimulus, a phenomenon encapsulated 
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“Our genes can reproduce 
learned solutions in 
different environments”
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by the phrase “neurons that fire together
wire together”. When we learn, we alter the
strengths of connections, making networks
of associations capable of problem-solving. 

This is called Hebbian learning after 
neuropsychologist Donald Hebb, who first 
described it in the mid-20th century. Simple
models based on these networks can do 
surprisingly clever things, such as recognising
and classifying objects, generalising behaviour
from examples, and learning to solve 
optimisation problems. If evolution works in
equivalent ways, Watson realised, that could
explain why it is such a good problem-solver,
creating all that complexity in such short order.

Spontaneous solutions

Working with Günter Wagner from Yale 
University and others, Watson built a model
network in which genes can either increase  
or reduce each other’s activity, as they do in 
nature. Each network configuration controls
how the genes within it interact to give rise  
to a different phenotype, presented in the 
form of a pixelated image on a screen. The 
modellers evolved the network by randomly
changing the gene connections, one mutation
at a time, and selecting those networks that 
produced an image with a closer resemblance
to one deemed to be the optimal phenotype –
a picture of Darwin’s face. Thus guided, the 
evolving system eventually reproduced this

image, at which point the team used the same
process to teach it to reproduce Hebb’s face.

But here came the surprise. The modellers
then removed the selection pressure guiding
the system towards mugshots of Darwin or
Hebb. Any old mutation that arose was
allowed to survive. But the system did not
produce a random image, or a Darwin-Hebb
mash-up. Instead, it produced one or the
other face – and as little as a single gene
mutation was enough to trigger a flip

between the two. In other words, a model that
simply took account of genes’ networked
nature showed that when the genotype
had learned solutions, it could remember
them and reproduce them in different
environments – as indeed our brains can.

Evidence for learning in this sense is
often seen in the natural world, for instance
in the way a crocodile genome can produce
a male or female crocodile depending on the
temperature at which the egg is incubated.
But learning the way our brains do it is not
just about remembering and reproducing
past solutions. “A real learning system also
has to be able to generalise – to produce
good solutions even in new situations it
hasn’t encountered before,” says Watson.
Think crossing a road you’ve never crossed
before versus crossing a familiar one.

This generalisation ability rests in
recognising similarities between new and old
problems, so as to combine the building blocks
of past solutions to tackle the problem at hand.
And as another model created by Watson and
his colleagues showed last year, this kind of
learning is also what a gene network does under
the pressure of natural selection. The cost
associated with making gene connections –
proteins must be produced and energy
expended – favours networks with fewer
connections. Subsets of connections that work
well together become bound tightly in blocks
that themselves are only loosely associated. Just
as our brains do, natural selection memorises
partial solutions – and these building blocks
are embedded in the structure of the gene
network (arxiv.org/abs/1508.06854).

This way of working allows genotypes
to generate phenotypes that are both
complex and flexible. “If past selection has 
shaped the building blocks well, it can make 
solving new problems look easy,” says Watson. 
Instead of merely making limbs longer or 
shorter, for example, evolution can change 
whether forelimbs and hindlimbs evolve 
independently or together. A single mutation 
that changes connections in the network can 
lengthen all four legs of a giraffe, or allow a  
bat to increase its wingspan without getting 
too leggy. And a feather or an eye needn’t be 
generated from scratch, but can evolve by 
mixing and matching building blocks that 
have served well in the past.

This ability to learn needs no supernatural 
intervention – it is an inevitable product of 
random variation and selection acting on  
gene networks. “Far from being blind or  
dumb, evolution is very smart,” says Watson.

Watson’s idea has caught the attention 

Evolution develops 

a breathtaking range 

of solutions to the 

problems of survival 
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How does a forest develop the ability to 

share limited resources such as light and 

water? It’s a puzzle how such seemingly 

harmonious environments develop from a 

collection of individuals of different species. 

“There’s currently no general theory of how 

ecosystems evolve,” says Richard Watson  

at the University of Southampton, UK.

By thinking about the genes within 

organisms as networks, Watson has shown 

that evolution can learn from the past  

to solve new problems of survival (see 

main story). But the same might apply 

to ecological networks, he thinks.

There is a big difference: ecosystems 

must “learn” unaided by natural selection 

because it only favours fit individuals, not 

fit communities. Computer scientists have a 

way to model such “unsupervised” learning. 

Instead of guiding an evolving network 

towards a solution to a given problem, they 

use a rule that reinforces already common 

correlations. Such algorithms are known to 

efficiently discover categories, clusters and 

regularities in data sets. Working with his 

Southampton colleague Daniel Power and 

others, Watson has used them to model 

learning in the evolution of an ecological 

network (Biology Direct, vol 10, p 69). 

Remarkably, ecosystem networks 

allowed to evolve in this way retain collective 

memories – information about ecological 

interactions that have produced successful 

structures and behaviours in the past. This 

could explain why a damaged coral reef 

can revert to its former composition if left 

to recover, or why a rainforest can recover 

from fragmentation. 

It also suggests that if an ecosystem faces 

a challenge it has encountered in the past, it 

may be more able to recover than in the face 

of a new challenge. In theory, an ecosystem’s 

collective memory could be extremely long, 

because of being etched into the genomes 

of the organisms that comprise it. An 

ecosystem that has experienced warming 

in the past, for example, might be better 

equipped to cope with global warming now.

ECO-LEARNING

of respected evolutionary theorists, among
them Eörs Szathmáry of the Parmenides
Foundation in Munich, Germany. “It is
absolutely new,” he says. “I thought that
the idea was so fascinating and so interesting
that I should put some support behind it.”
Earlier this year, he and Watson collaborated
on a paper called “How Can Evolution Learn?”
to discuss some of its implications (Trends
in EcologyandEvolution, vol 31, p 146).

For a start, if evolution learns, by definition it
must get better at what it does. It will not only
evolve new adaptations, but improve its ability
to do so. This notion, known as the evolution
of evolvability, has been around for some
time, but is contentious because it seems to
require forethought. No longer.“If you can do
learning, then you are able to generalise from
past experience and generate potentially
useful and novel combinations,” says
Szathmáry. “Then you can get evolvability.”

Applying similar ideas might also begin
to explain how ecosystems evolve (see “Eco-
learning”, below). More speculatively, Watson
and Szathmáry suggest that the marriage
between learning theory and evolutionary
theory could throw light on the giant leaps
made by evolution in the past 3.8 billion
years. These “major transitions”, an idea first
formulated by Szathmáry and John Maynard
Smith in the 1990s, include the jumps from 

replicating molecules to cellular organisms,
from single-celled to multicellular organisms
and from asexual to sexual reproduction.
Szathmáry and Watson think the key might
lie in a model known as deep learning.

This was how Google DeepMind beat the
world’s top player at the ancient and fiendish
game of Go earlier this month. It is based on
Hebbian learning, with the difference that it
“freezes” successive levels of a network once
it has learned as much as it can, using the
information acquired as the starting point
for the next level. “It’s intriguing that
evolutionary algorithms exploiting deep 

learning can solve problems that single-level
evolution cannot,” says Watson – although
he admits the details of the parallel are still
to be worked out. If we could tease out the
circumstances required to produce a major
transition, that might suggest where evolution
is heading next – or even how to engineer a
transition. For example, says Watson, it might
show us how to transform a community of
microbes into a true multicellular organism.

Other evolution researchers are also
intrigued. “Watson and Szathmáry are right
in recognising that a species’ evolutionary
history structures its genes in much the same
way that an individual’s learning history
structures its mind,” says Mark Pagel of the
University of Reading, UK. David Sloan Wilson
at Binghamton University, New York, thinks
it could be an important step forward too.
“In the past, it has been heretical to think
about evolution as a forward-looking process,
but the analogy with learning – itself a product 
of evolution – is quite plausible,” he says.

Szathmáry thinks we can fruitfully see
that analogy from both ends. If evolution
and cognitive learning are based on the same
principles, we can use our understanding of
either to throw new light on the other. With
that in mind, he is now co-opting evolutionary
theory to investigate the long-standing puzzle
of how infants learn language so easily with
no formal teaching and little other input.

Those infants may now grow up with a better
grasp on the processes underlying that greatest
of theories, evolution by natural selection. If
evolution looks smart, that’s because it is, says
Watson. “The observation that evolutionary
adaptations look like the product of intelligence
isn’t evidence against Darwinian evolution –
it’s exactly what you should expect.”■

Kate Douglas is a feature editor for New Scientist
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We’ve all been told
that eating breakfast
is a recipe for good
health, but have
we been lapping up
a load ofwa�e?
Dara Mohammadi
investigates

A
LOTofhealthadvice ishard to swallow.
But it canbemademorepalatable if
it tastes like crispybaconand lightly

poachedeggs, abutterycroissantora steaming
bowlofporridge… This isperhapswhythe
idea thatbreakfast is themost important
mealof thedayhas stuck toour collective
subconscious likeanegg toanunoiledpan.

Thehealth claims for breakfast are
innumerable. It canboost yourmetabolism,
leave youeatingmorehealthily for the rest
of theday, plus you’ll havemore energy and
be less likely toput onweight,which is good
news for avoidingheart disease anddiabetes.

“Theproblem is that these benefits,
although logical sounding, are largely
assumptions basedonobservational studies
andhadnever actually been tested,”says
JamesBetts,who studiesnutrition and
metabolismat theUniversity of Bath,UK.
“Iwas amazedwhen I started looking for
evidence – I thought therewouldbe a lot,”
he says.Whatwasout there, though, didn’t
standup to scrutiny. Sohedecided to find
out forhimself.

The concept of ahealthybreakfastwas
probably first introduced at the turnof the last
centuryby JohnHarveyKellogg topromote
his newbreakfast cereal (see“Theoriginal
‘health food’”, overleaf). Despite thesedubious
beginnings, a bodyof researchhas since been
published to support the idea. Studies show,
for instance, that both adults and children
who skipbreakfast could endupat increased
risk of type 2diabetes.Otherwork found that

eatingbreakfast cereals leads to ahealthy
BMI in adolescent girls and that teenswho
skip themealaremore likely tobeoverweight.
Sosurelyeatingbreakfast amounts toasimple
and important public healthmessage?

Not quite. There is onebigproblem– these
and similar findings are basedon
observational studies, inwhich investigators
watchpeople going about their normal life,
without control groups. Thismeans that
other elements of theperson’s lifestyle – such
as regular exercise or getting a goodnight’s
sleep – could truly bedriving thehealth
effects. So arepeoplehealthybecause they

Hunger hormone

By lunchtime, levels of the hunger hormone ghrelin
are similar whether you eat or not
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eat breakfast, or do they eat breakfast because 
they are healthy? 

It’s not a trivial matter. Given that so many 
countries are in the midst of an obesity 
epidemic, Betts thinks questioning the value 
of breakfast should ensure advice dished out 
by doctors is based on solid evidence. “As soon 
as doctors find out that an overweight patient 
skips breakfast they’ll often tell them to  
make sure they eat it every day,” he says.  
“But should we not know more about the 
effects? We try not to give other health advice 
without evidence, so why are we more lax  
with breakfast?”

To separate the (Shredded) wheat from the 
chaff and determine what, if any, causal effect 
breakfast can have on health, Betts and his 
team decided to conduct a randomised trial. 
One group ate breakfast, while the other  
fasted and drank just water until lunch.  
Those who ate breakfast had to chow down  
on a whopping 700 calories or more before  
11 am. The team then recorded a range of 
measurements throughout the day – either  
by monitoring participants in the lab or by 
having them keep their own records.   

First, they looked at daily total 
consumption. Does breakfast really make 
people less likely to overeat at lunch or dive 
into the biscuit tin? 

Contrary to accepted wisdom, skipping 
breakfast had little effect – those who fasted all 
morning ate more at lunch, but not enough to 
make up the 700 calorie deficit, which meant 
that the breakfast group ended up eating a fair 
bit more over the day (see “Breakfast binge”, 
left). And eating breakfast didn’t give people  
a much-touted metabolic boost either.

Bigger burn

The results also quash the idea that if you skip 
breakfast you’ll be ravenous later on. In the  
lab the team took blood samples to measure 
ghrelin, a hunger hormone, and found 
something unexpected. Levels of the hormone 
were much the same at lunchtime, irrespective 
of whether breakfast was on the menu (see 
“Hunger hormones”, p39). “That might partly 
explain why those who fasted didn’t overeat 
that much,” Betts says. “But the bit that was 
surprising was that after lunch, ghrelin levels 
dropped in those who had fasted but stayed 
high in those who had had breakfast.” 

Despite some gentle cajoling, Betts refuses 
to coin the “Augustus Gloop” effect, in which 
the more somebody is used to eating, the 
more they might want to eat later in the day. 
There’s not yet enough evidence, he says. He is 

more confident about the team’s finding that 
skipping breakfast did not affect fat levels or 
weight gain, which is corroborated by a much 
larger 2014 randomised trial. This all suggests 
that a doctor’s advice to start the day with 
breakfast might be misguided.

So does breakfast have any benefits at all? 
It turned out that the breakfast eaters had 

better control over glucose levels in the 

afternoon, an advantage that Betts wants to 
probe further, especially since we know that 
this is what goes wrong in people with type 2 
diabetes.

Other work backs up this idea. One study 
showed that children who ate breakfast every 
day, especially high-fibre cereal, were at lower 
risk of developing type 2 diabetes later on in 
life. “Our work and others’ certainly show an 
association between not eating breakfast and 
an increased risk of later disease such as type 2 
diabetes,” says Peter Whincup at St George’s, 
University of London, who led the research. 

Even so, Whincup warns against over-
interpreting data from these kinds of studies 
because they are observational and come with 
the usual caveats. Plus his research was based 
on asking children to remember what they 
had eaten, which is prone to errors. 

Perhaps the biggest boon of breakfast is  
that those who indulge, while tending to eat 
more during the day, manage to burn off  
those calories later on – an effect that we didn’t 
know about before. Betts’s team used heart 
rate monitors and accelerometers to measure 
movement, giving them the edge over past 
studies based on questionnaires alone. These 
would have missed lower-intensity activities 
such as unconscious movement or fidgeting, 
otherwise known as “non-exercise activity 
thermogenesis”, or NEAT. And even light 
activity can make a big difference. Calorie 
expenditure from low-intensity activities  
was significantly higher in breakfast eaters 
than in the fasters. They also burned on 
average several hundred more calories during 
the morning than their fasting counterparts 
(see “Bigger breakfast burn”, left). Those  
who fasted just moved around less without 
thinking about it. 

“It makes sense from an evolutionary 
perspective,” Betts says. “Our bodies are 
strongly evolved to defend against weight loss, 

“ Skipping breakfast does 
not affect fat levels or 
weight gain”
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Breakfast eaters consume more calories over the 
whole day, especially in the form of carbohydrates…
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so if you’ve eaten fewer calories your body 
might compensate by doing less.” 

This adds another level of sophistication  
to our breakfast decision-making. We should 
chew over the idea every morning rather  
than unthinkingly reaching for the porridge – 
there might indeed be good reason to skip it, 
especially if you’re stuck in a plane or 
conference all day without much chance  
to move.

Breakfast brain boost

But even if breakfast’s reputation as the most 
important meal of the day is no longer secure, 
we shouldn’t lay down our knives and forks 
just yet. “We’ll need to find out about different 
types of breakfast foods: perhaps those rich  
in fats, carbohydrates or protein,” says Betts. 
“And we didn’t include caffeine in our tests, 
but maybe it could encourage greater physical 
activity even if you skip breakfast?”

There is also the question of whether 
missing breakfast takes a mental toll (watch 
our video at bit.ly/breakfastNS). Betts didn’t 
measure mood or cognition, the effects most 
often mentioned – or moaned about – by 
colleagues who haven’t eaten breakfast. 

That question is hard to answer. Children 
who miss breakfast do not perform as well at 
school as those who eat it regularly, but that 
could be because the provision of breakfast  
is a marker of socioeconomic circumstance  
or stability at home.

In the absence of fake food, there’s no 
placebo for the first meal of the day, which 
makes fair studies tricky. “If somebody turns 
up to a study and doesn’t receive breakfast 
they might feel annoyed and expect to have  
a slump in energy,” says Peter Rogers, at the 
University of Bristol, UK. “There’s actually a 
suggestion that eating too much for breakfast 
could adversely affect you and make you 
sluggish – think about how you feel after 
Christmas lunch.” 

So next time someone preaches about the 
benefits of breakfast, you’re perfectly entitled 
to shrug and walk away. “Most of us could  
do with eating less,” Rogers says. “Given that 
it’s probably the easiest meal to skip, maybe 
skipping breakfast occasionally could be that 
opportunity.”  ■

Dara Mohammadi is a freelance writer based in 

London. Links to studies in appear in the online 

version of this article at bit.ly/breakfastNS

Too excited about breakfast to sit down at 

the table

Breakfast wasn’t always about a healthy

start, you’d just “break the fast” and replenish 

energy supplies after a long night’s sleep. 

“Historically, if you had a hard day ahead  

of you doing manual labour on the farm, it 

made sense to refuel with a good breakfast. 

The idea of health didn’t really come into it,” 

says Louise Dye, professor of nutrition and 

behaviour at the University of Leeds, UK. 

Then came the industrial revolution. Our 

days became less physical and the need for 

refuelling less obvious. “It was around the 

turn of the last century when Dr Kellogg 

popped up with his cereal, which really 

revolutionised the idea of breakfast as  

being healthy,” says Kaori O’Connor, a social 

anthropologist at University College London. 

Legend has it that John Harvey Kellogg,  

a Seventh-Day Adventist, invented his 

cornflakes because he thought that eating 

pure, wholesome food would stop people 

masturbating. That apart, as a doctor he 

also believed that  the common health 

concerns of the day — digestion and 

regularity — could be improved by consuming 

the fibre in his cornflakes, says O’Connor. 

“Kellogg managed to take these free-floating 

health anxieties and embody them in a 

product,” she says.

Both the product and the concept were  

received very well. “People hadn’t really had 

health food marketed to them before,” says 

O’Connor. For women who’d traditionally 

cooked a large breakfast for their family it was 

a godsend — the fact that it was healthier for 

their families took the guilt away from buying 

breakfast in a box. “It was such a successful 

marketing vehicle that others piggy-backed  

on to it.”

Other staples of our breakfast routine, 

including orange juice and coffee, followed. 

The popularity of bacon for breakfast was 

allegedly the brainchild of Edward Bernays, 

the self-styled grandfather of public relations. 

In the 1920s, he was commissioned by the US 

pork industry to boost bacon sales. Bernays 

surveyed medical doctors and asked them one 

question: is a hearty breakfast preferable? 

The resounding answer was yes, presumably, 

says Dye, as a relic of the ideas of breakfast 

and refuelling from bygone agricultural days. 

Bernays used this fact in marketing campaigns 

and the popularity of bacon and eggs went 

through the roof.

“Let’s not trash the benefits of breakfast  

all together,” says O’Connor, “but it’s safe to 

say that the idea that it is healthy in its own 

right was laid on a plate for us by marketing 

companies. And, by and large, we’ve 

gobbled it up.”

THE ORIGINAL ‘HEALTH FOOD’ 
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Elliot crater
Pockmark clue to the  
solar system’s history

Near the eastern edge of a dark 

highland region of Pluto known as 

Cthulhu Regio, a canyon and a crater 

meet. Elliot crater, a majestic feature 

85 kilometres across, is a relative 

rarity in these parts of the solar 

system. Across Pluto and its large 

moon, Charon, there is a relative 

shortage of large craters. That may 

be telling us something profound 

about how planets form.

Pluto’s home, the Kuiper belt, is 

made up of small bodies left over 

from planet formation, known as 

planetesimals. New Horizons is now 

plotting course for one, 2014 MU69.

According to the traditional 

picture, planetesimals grew in the 

early days of the solar system as 

little rocks gradually came together 

to make bigger rocks. This process 

should produce a lot of objects a  

few kilometres in diameter, and far 

fewer objects tens or hundreds of 

kilometres across.

Planetesimals of all available sizes 

should hit Pluto and Charon from 

time to time, forming craters. So the 

relative lack of smallish craters on 

Pluto seems to paint a decidedly 

non-traditional picture. It might 

support an alternative model called 

pebble accretion, in which large 

planetesimals form almost instantly 

when swarms of little pebbles 

immersed in gas suddenly collapse – a 

vital stage, perhaps, in building not 

just little icy worlds like Pluto, but 

also the cores of gas giants and 

warm rocky planets such as Earth.

As the New Horizons probe flies 
onwards and outwards towards the 
darkest nooks of the solar system, 
images from last July’s fly-by of 
Pluto are still beaming in. The 
pictures, beamed over 5 billion 
kilometres, reveal a dwarf world 
that holds some giant mysteries. 
Words by Stephen Battersby 
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Pluto’s nitrogen-dominated atmosphere is cold 

and thin, with a pressure at ground level equal  

to that 80 km above Earth. Here sunset over  

the Norgay mountains lights up its hazy layers, 

streaked, as on Earth, with fine aerosol particles. 

These layers stretch up to 200 km above 

Pluto’s surface, 10 times the height expected 

before the arrival of New Horizons. The 

lower-level hazes may be photochemical smog 

caused by the action of sunlight on methane and 

other gases. The higher layers must be created  

by some other process, perhaps the action of  

free electrons in Pluto’s ionosphere.

Further up still, the upper atmosphere is cooler 

than expected, perhaps chilled by some unknown 

chemical agent. That also means it is less puffed 

up than expected, so it is not blowing away into 

space as earlier models predicted. 

Pluto’s weather seems to be surprisingly like 

ours, but with a nitrogen rather than a water 

cycle. Nitrogen sublimates from the ices of 

Sputnik Planum (see above right), like water 

evaporating from Earth’s oceans. It then falls  

as snow or freezes out as frost on the eastern 

highlands, finally flowing back down to the  

plain in glaciers. There are even signs of nitrogen 

fog in places – and perhaps, in images not yet 

officially released, even clouds.  

2

 
Winter haze

Signature of an atmosphere  
surprisingly like Earth’s

-240 °C
Pluto’s surface temperature

 
like water 
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Pluto’s bedrock is water ice, a substance as hard

as granite at Pluto’s surface temperature of

-240 °C. On the north-western flank of Sputnik

Planum this ice-rock forms the jumbled peaks of

the al-Idrisi range.

These kilometre-high mountains are possibly

floating on denser nitrogen ice below – or may

once have floated, only to become beached. “It

looks like you took a surface, cracked it up, and

shoved the pieces up into the corner of Sputnik

Planum,” says Umurhan What could have done

that is a myste

Surely one of the strangest terrains anywhere

in the solar system, this 1000-km plain is divided

up into rough polygons a few tens of kilometres

across. These are almost certainly the mark of

convection. Similar patterns appear on the sun’s

surface and can sometimes be seen in a gently

simmering saucepan.

The substance churning here is nitrogen ice.

Land a probe on its tarry surface and it would

slowly sink, becoming fully submerged in a

matter of decades, says Orkan Umurhan of

NASA’s Ames Research Center. It might keep

going down a long way: Umurhan’s models hint

that the ice may be between 5 and 7 km deep.

While this slo-mo maelstrom is certainly

bizarre and unexpected, it is not as hard to

explain as we first thought. Nitrogen ice is not

only soft, but also an excellent thermal insulator,

meaning even a feeble heat source from below

can build up the temperature, kicking off

convection. The little heat left over from Pluto’s

turbulent formation, supplemented by heat from

the decay of radioactive trace elements within its

core, is expected to add up to about 4 milliwatts

per square metre – enough to drive the churning

of Sputnik Planum.

The strange pockmarks peppered across this

living, shifting landscape are possibly caused by

sublimation of the nitrogen ice, while the blocks

gathered at the junctions of some convection

cells – visible in the picture above – are probably

water ice hills floating on the denser nitrogen.

They could be miniature versions of the mountain

ranges that may be floating around the edges of

Sputnik Planum (see above right).

4

The al-Idrisi range
Floating mountains

of granite-like ice

Wright Mons is unlike most of the jagged

mountains that punctuate Pluto’s surface,

such as the Norgay range on the right of this

image. Slightly left of centre in the image, this

hummocky mass with a huge central pit looks

suspiciously like a volcano.

If that is indeed what 4-km Wright Mons and

its even taller neighbour Piccard Mons are, they 

would not have erupted molten rock, but instead 

some chillier fluid – probably water mixed with

another substance that lowers its melting point.

Ice volcanoes would amount to unseemly heat 

and activity for Pluto – a tiny, cold world that by

rights should have frozen solid long ago. Yet

Wright Mons is no relic from the dwarf planet’s

early days. Its sides bear hardly any visible impact 

craters, so can’t have been exposed for too long 

to the rain of space debris evidenced elsewhere 

on Pluto’s surface (see “Elliot crater”, page 43).

It is probably much younger than a billion years, 

says Kelsi Singer of the Southwest Research

Institute in Boulder, Colorado, and perhaps only  

a few million. So is it extinct or merely dormant?

The New Horizons team is now looking more 

closely at the hummocks on the flanks of Wright 

Mons to try to work out what they are – perhaps 

individual volcanic domes? They will also use

data from the infrared spectrometer LEISA to

work out the chemical composition of the

mountain’s ice. That may clarify whether Wright 

Mons is indeed a volcano – and perhaps tell us

something about how chilly little Pluto can be

so hot as to spout watery lava. ■

StephenBattersby isaconsultant forNew Scientist 
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Wright Mons
Ice volcano 4 kilometres high

Time it took the New Horizons probe 

to cover 4.9 billion km to Pluto
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Sputnik Planum
A churning plain of frozen nitrogen
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Race and Photography: Racial 

photography as scientific evidence, 

1876-1980 by Amos Morris-Reich, 

University of Chicago Press, $97.50 

The Social Life of DNA: Race, 

reparations, and reconciliation  

after the genome by Alondra Nelson, 

Beacon Press, $27.95

PHOTOGRAPHS and DNA are 
profoundly compelling sources  
of evidence, helping us to include 
and exclude, connect, disconnect 
and reconnect with others. 

But while they both promise a 
kind of objectivity, photography’s 
reputation as a silent witness was 
balanced by an early awareness 
that it can act (as the Albany Law 

Journal of 1886 had it) as a “most 
dangerous perjurer”. DNA, on the 
other hand, proffers a different 
order of truth, convicting and 
exonerating suspects, identifying 
victims, and facilitating family 
reunifications and societal 
reconciliations. But its truths sit 
uncomfortably alongside other 
social realities.

Racial politics in particular  
has disconnected members of  
the human family from our 
shared heritage. There aren’t,  
and never were, biological  
human races. Races are cultural 
constructs based partly on 
perceived biological differences. 
Nevertheless, proponents of  
racial ideologies have tried to 
appropriate science to legitimise 
their ideas. One example is their 
use of racial photography in early 
20th-century Germany to shape 
the idea of a Nordic, Aryan “race”, 
while dismissing the Jewish 
people as a “mixed” race.

Race and Photography explores 
the role of photography in 
shaping notions of race during the 
late 19th and early 20th centuries. 

Drawing heavily on French and
German philosophers and the 
work of art historians, Amos 
Morris-Reich, a professor of 
Jewish history and thought, 
reviews the methods used by 
racially minded authors to train 
their readership to see race. 

Morris-Reich contends  
that photography possesses  
a “profound dualism”. As a 
representational medium, 
photography can be used as an 
objective device for scientific 
measurement and observation. 
But photography is also an 

“instrument of the imagination”,
says Morris-Reich, a medium
of extraordinary artistic and
psychological plasticity.

In order to measure ordinary
human variation, some scientists
took great care to standardise
photographic methods – for 
example, by controlling lighting 
levels, standardising the distance 
between camera and subject,  
or making allowances for facial 
expressions.

By contrast, pseudoscientific 
authors used photography as a 
visual argument in lieu of text  
to “reveal” (or rather, construct) 
racial traits out of gazes, angles 
and shadows. The rhetorical 

devices they used in their
supporting text are fascinating.
By pointing out inconsistencies
and exceptions in the
photographs, while citing the 
authority of photo archives,  
such authors persuaded readers 
committed to notions of race to 
find ways to make inconsistencies 
fit – rather than undermine – their 
racial views. 

Morris-Reich’s idea of race as an 
act of imagination is compelling. 
His style, alas, is not. The text is 
dense and difficult to unpick. 
Person X famously states Y too 
often for my liking, and Morris-
Reich misses the opportunity  
to connect his study with 

CULTURELAB

Hanging race out to dry
Can DNA undo photography’s contribution to notions of race, wonders Jennifer Wagner

Image bias: pseudoscientists used 

photos to “reveal” racial traits
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contemporary affairs. Indeed, the
book ends abruptly, with very few
conclusions drawn. Readers left
wondering how photography kept
its status as courtroom evidence
would do well to read Jennifer
Mnookin’s 1998 Yale law journal
article “The Image of Truth:
Photographic evidence and
the power of analogy”.

The Social Life of DNA is an
altogether brighter, more
cheerful lead. Alondra Nelson, a
sociologist, believes genetics can
be used to move beyond race, as
a means to reconnect with family
history, and, in the US, as a means
to begin the process of racial
reconciliation. Rather than focus
on the clinical utility of genetic
testing, or fixate on the possibility
that genetics could be misused to
reify race, Nelson highlights the
many ways genetic information
can be used, not only to reconnect

with our past, but to create social
connections in the present.

She finds that people seeking
their roots are as committed to
sharing knowledge with others as
they are interested in answering
personal questions. And she looks
at how we reconcile information
about our genetic ancestries with
other knowledge about ourselves.
Receiving such data can be
disorienting. Far from providing
“closure”, it often prompts new
and different questions.

From reconciliation projects
to attempted reparations
claims, Nelson enriches our 
understanding of how genetic 
information could “expose
and substantiate the legacies
of racial slavery”. She considers 
the righting of past wrongs  
and the use of DNA to pursue 
social justice a noble aim. I 
wholeheartedly agree.  ■

Jennifer Wagner is an anthropologist 

and lawyer, based in Pennsylvania

Laura Poitras: Astro Noise runs at the

Whitney Museum of American Art,

New York City, until 1 May 2016

IMAGES taken from hacked Israeli
drones line the entrance at Astro
Noise, the first solo exhibition
by film-maker Laura Poitras. But
the show, at New York’s Whitney
Museum of American Art, doesn’t
hit high gear until you find
yourself in the dark, confronted
by a massive screen playing slow-
motion footage of civilians gazing
on the wreckage of the World
Trade Center shortly after the
attacks on 11 September 2001.

As the distorted soundtrack
unwinds – the US national
anthem, sung at a World Series
baseball game that November –
it occurs to you that the people 
you’re watching behaved in much 
the same way as you are now. 
Heads twist from side to side as 
they try to read meaning in the 
twisted material before them. 
Already, you feel implicated.

On the reverse side of the 
double-sided screen, two

interrogations of Afghan prisoners
loop endlessly, mixing the rattle 
of their chains to the still-audible
national anthem. The faces of  
the US guards are obscured by 
digital smears, masks or shadows.
We see the supposed militants 
quite clearly: soon they will be 
transported to Guantanamo Bay.

Astro Noise is, on the surface,  
yet another show about 
surveillance in which the artist 
makes visible the technologies 
that track, record and catalogue 
us. But Poitras, who regularly 
collaborates with Trevor Paglen, 
another celebrated New York 
artist of the “deep state”, is more 
interested in her audience. 
Closed-circuit video, mobile-
phone sniffers, infrared cameras:
for Poitras, these are not neutral 
devices, but infect all they touch. 
Astro Noise reveals how fully  
this technology has occupied  
our artistic, political and even  
our civic life, to the point where 
its absence is hard to imagine.

In the next installation, you can
lie on your back and stare at time-
lapse projections of night skies
in Somalia, Pakistan and Yemen,
where drones flit like tracer fire

For more books and arts coverage, visit newscientist.com/culturelab

When art interrogates surveillance
An exhibition by politically astute film-maker  
Laura Poitras goes for the jugular, finds Brendan Byrne

“Proponents of racial 
ideologies have tried to 
appropriate science to 
legitimise their ideas”

Night watch: a gallery-goer beds 

down under Somali stars
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as the stars shift fluidly above. You 
feel at once both totally exposed – 
a sensation heightened by the 
radio chatter of drone pilots – and 
perfectly secure, your anonymity 
guaranteed in the darkness. But 
don’t get comfortable: the title of 
this piece, Bed Down Location, is 
military terminology for where a 
targeted person sleeps.

Lingering impression

Poitras, who is best known for her 
Edward Snowden documentary 
Citizenfour, writes in the show’s
catalogue that she is interested
in the visitor as a “protagonist”.
She’s not kidding. As you leave
the show, two screens reveal
that the exhibition has had
you, the museum-goer, under 
surveillance. The first screen 
displays the live feed from an 
infrared camera positioned 
directly above the supine patrons 
of Bed Down Location. As they get 
up and leave, their heat signatures 
cling to the platform. You are 
complicit in their surveillance, yet 
the temptation to linger is strong. 

The second screen, Last Seen,  
is a running list of the specs and 
Wi-Fi activity of every mobile 
phone and device carried through 
the exhibition.

Afterwards, should you find
yourself in need of fresh air and
a bit of space, you can wander
out onto the Whitney’s series of 
interlocking decks and balconies, 
and stare at the new, gleaming
World Trade Center. It appears
to inhabit an entirely different 
America to the one you were  
just immersed in.

You wonder if that’s true.  ■

Brendan Byrne is a writer and editor  

in New York
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Imbeciles: The Supreme Court, 

American eugenics, and the 

sterilization of Carrie Buck by Adam 

Cohen, Penguin Press, $28 

Defectives in the Land: Disability and 

immigration in the age of eugenics  

by Douglas C. Baynton, University of 

Chicago Press, $35

ONE of 19th-century England’s 
last independent “gentleman 
scientists”, Francis Galton was  
the proud inventor of underwater 
reading glasses, an egg-timer-
based speedometer for cyclists, 
and a self-tipping top hat. He was 
also an early advocate of eugenics, 
and his Hereditary Genius was 
published two years after the first 
part of Karl Marx’s Das Kapital. 

Both books are about the 
betterment of the human race: 
Marx supposed environment was
everything; Galton assumed the 
same for heredity. “If a twentieth
part of the cost and pains were 
spent in measures for the 
improvement of the human race
that is spent on the improvement
of the breed of horses and cattle,” 
he wrote, “what a galaxy of genius 
might we not create! We might 
introduce prophets and high 
priests of civilisation into the 
world, as surely as we... propagate 
idiots by mating cretins.”

What would such a human 
breeding programme look 
 like? Would it use education to  
promote couplings that produced 
genetically healthy offspring? Or 
would it discourage or prevent 
pairings that would otherwise 
spread disease or dysfunction? 
And would it work by persuasion 
or by compulsion? 

The study of what was then 
called degeneracy fell to a New 
York social reformer, Richard 
Louis Dugdale. During an 1874 

inspection of a jail in New York
State, Dugdale learned that six of
the prisoners there were related. 
He traced the Jukes family tree 
back six generations, and found 
that some 350 people related to 
this family by blood or marriage
were criminals, prostitutes or 
destitute. 

Dugdale concluded that, like 
genius, “degeneracy” runs in 
families, but his response was 
measured. “The licentious parent
makes an example which greatly 
aids in fixing habits of 
debauchery in the child. The 
correction,” he wrote, “is change 
of the environment… Where the 
environment changes in youth, 
the characteristics of heredity 
may be measurably altered.”

Other reformers were not  

so circumspect. An Indiana
reformatory promptly launched a
eugenic sterilisation effort, and in
1907 Indiana enacted the world’s
first compulsory sterilisation
statute. California followed suit
in 1909. Between 1927 and 1979,
Virginia forcibly sterilised at least
7450 “unfit” people. One of them
was Carrie Buck, a woman labelled
feeble-minded and kept ignorant

of the details of her own case right
up to the point in October 1927 
when her fallopian tubes were 
tied and cauterised using carbolic 
acid and alcohol.

In Imbeciles, Adam Cohen 
follows Carrie Buck through the 
US court system, past the desks of 
one legal celebrity after the other, 

and not one of them, not Howard 
Taft, not Louis Brandeis, not 
Oliver Wendell Holmes Jr, gave  
a damn about her. 

Cohen anatomises in pitiless 
detail how inept civil society can 
be at assimilating scientific ideas. 
He also does a good job explaining 
why attempts to manipulate the 
genetic make-up of whole 
populations can only fail to 
improve the genetic health of our 
species. Eugenics fails because it 
looks for genetic solutions to what 
are essentially cultural problems. 
The anarchist biologist Peter 
Kropotkin made this point as  
far back as 1912. Who were unfit, 
he asked the first international 
eugenics congress in London: 
workers or monied idlers? Those 
who produced degenerates in 
slums or those who produced 
degenerates in palaces? Culture 
casts a huge influence over the 
way we live our lives, hopelessly 
complicating our measures of 
strength, fitness and success. 

Readers of Cohen’s book would 
also do well to watch out for 
Douglas Baynton’s Defectives  

in the Land, to be published in 
June. Focusing on immigrant 
experiences in New York,  
Baynton explains how ideas  
about genetics, disability, race, 
family life and employment 
worked together to exclude an 
extraordinarily diverse range  
of men and women from the 
shores of the US.

“Doesn’t this squashy 
sentimentality of a big minority 
of our people about human  
life make you puke?” Holmes  
once exclaimed. Holmes was a 
miserable bigot, but he wasn’t 
wrong to thirst for more rigour  
in our public discourse. History  
is not kind to bad ideas.  ■

CULTURELAB

How to exclude everyone 
We need all the rigour we can get to avoid the modern equivalent of eugenics, finds Simon Ings

Carrie Buck (left) was one of 

thousands forcibly sterilised on the

grounds of “mental feebleness”

“Eugenics fails because  
it looks for genetic 
solutions to essentially 
cultural problems”
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INSIDER / LIFE SCIENCES 

W
hen President Obama gave his final 
State of the Union Address, he took 
aim at a problem as complex and 

costly as landing man on the moon: wiping 
out cancer in America. The National Cancer 
Moonshot initiative will inject $1bn into US 
cancer research, starting with $195 million for 
the National Institutes of Health (NIH) in fiscal 
year 2016.

While $1bn is a much-needed sum, it 
shrinks in the face of a problem like cancer. 
According to the American Cancer Society, in 
2016, an estimated 1.6 million cancer cases 
will be diagnosed in the US. It is a family of 
hundreds of different diseases, each with 
its own quirks and dangers. How the money 
will be used remains to be seen, but it is 
hoped that the funds will accelerate the 

shift toward collaboration across disciplines 
and institutions. In a statement, the White 
House pledged to “break down barriers to 
progress by enhancing data access, and 
facilitating collaborations with researchers, 
doctors, philanthropies, patients and 
patient advocates, and biotechnology and 
pharmaceutical companies.” The hope?  
To make a decade’s worth of progress in half 
that time. 

Creating a criss-cross community

Science has long favored the perception of 
the lone researcher, tinkering in a lab  
to make – aha! – the next great discovery.  
But as problems grow ever more complex, 
with technologies to match, hopes for 
solutions are increasingly pinned on research 
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Collaborating for cures
Could Obama’s recently announced Cancer Moonshot be a 
shot in the arm for cross-collaboration in the life sciences? 
Laura Dattaro investigates
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WHEN JOHN TERMINI

WRAPPED up his postdoctoral

research in nucleic acids

chemistry at Caltech in the late

1980s, he could have taken

a standard job with chemical

company DuPont in Newark,

Delaware. Instead, he took

a gamble on joining cancer

research center City of Hope in

California, despite never having

taken a biology course.

The gamble paid off for

Termini, who is now a professor

of molecular medicine at the

institution. The nonprofit’s

unique setup – part university,

part research center, part

clinical practice – has taken his

career in directions he never

imagined. Three years ago, for

example, he happened to share

lab space with a neurosurgeon

whose research overlapped

with his own work. “I’d been

thinking about working on

some kind of brain projects

for years, but never knew

how I would even hook up

with somebody who had that

expertise,” Termini says.

“Here, right next door is a

brain surgeon.”

Termini’s main focus is on

the ways obesity and diabetes

increase cancer risk. He

received a competitive NIH

Multiple Principal Investigator

grant in 2013 for the work,

allowing him to partner with

an expert in DNA repair. “It’s

just kind of a place where you

can move around,” he says.

“This is something I never

thought I would be doing 10 or

15 years ago.”

CASE STUDY
AN UNEXPECTED CAREER IN CANCER

teams that span institutions, borders and
even languages.

Douglas Lowy, acting director of the
National Cancer Institute (NCI), is keen to see
this happen. “A key focus of our efforts will
be to ensure that everyone – government
agencies, researchers, clinicians, advocates,
industry – works together, in collaboration,
toward our common goal of preventing

cancer in as many people as possible, and
ensuring the best outcomes possible for
those diagnosed with cancer,” he says.
Moonshot funds could go toward backing
more grants with multiple investigators,
funding centers that place researchers from
disparate specialties on the same campus and
strengthening data-analysis capabilities to
make good use of the information generated
by electronic medical records.

According to a 2015 report from the
National Research Council, in 2000, 80 per
cent of science and engineering publications
were written by two or more authors. This
had increased to 90 per cent by 2013.
This trend includes cancer researchers.
“Increasingly, cancer research is being done
in multi-, inter- and transdisciplinary teams,”
says Kara Hall, director of the NCI’s group

studying team science, and an author on
the report.

George Wilding knows this firsthand. Now
vice provost for clinical and interdisciplinary
research at MD Anderson Cancer Center
in Texas, Wilding chaired a committee
evaluating the Center’s own Moon Shots
program. Launched in 2012, it is designed
to bring together researchers across the
institution to address issues in a new light.
“Some of the most successful research is
when people go beyond their own discipline
silos and interact with people in other
disciplines,” Wilding says. “That’s where you
start seeing novel ideas come out.” Just a
year after launch, MD Anderson successfully
advocated for statewide legislation banning
minors from tanning salons, based on
research linking the beds to increased risk
of melanoma.

Overcoming the challenges

But while collaboration can lead to success,
it’s often not the easiest thing to do. Group
science can require a greater investment of
time to coordinate all members of a team,
says Hall, particularly when researchers are
separated by distance. Differences in research
styles, personality clashes and language
barriers can slow down progress. And
career pressures like impressing promotion
committees can discourage group work,
though Wilding says standards are evolving.

There are legal and regulatory hurdles 
as well, particularly when working with 
industry, says Rani George, a pediatric 
oncologist at Dana-Farber/Boston Children’s 
Cancer and Blood Disorders Center. A 
researcher interested in studying a drug in 
development at a pharmaceutical company 
is bound to the needs of that company, 
which often means signing confidentiality 
papers and agreeing to company review of 
any research before publication. This is an 
area where Moonshot funds could help, by 
backing partnerships between academic 
institutions and the companies seeking their 
expertise. “One thing they could do is enable 
more cooperation between pharmaceutical 
industry and academia,” George says, “which 
would help with this endeavor.”

In order for these types of partnerships 
to form, there first needs to be federal 
funding to pay the researchers – and even 
the Moonshot’s billion may not be enough. 
A boost of federal dollars would create more 

opportunities for the basic research. It 
could also open up a path to collaborations 
that best serve patients and their families. 
“There’s competition among the academics, 
but there’s also a call for people to interact 
and collaborate,” says Wilding. “It’s kind of a 
yin-yang of doing cancer research. You need 
to compete for the limited dollars, but to be 
most successful you need to be collaborative 
and interact with other people.”

Researchers can overcome these hurdles 
in part by planning ahead. Seeking advice 
from colleagues who have been successful 
in collaborative work can help, Hall says. 
Investigators should also consult their 
academic heads to ensure they receive 
due credit for research done with a group, 
whether through annotations or letters from 
collaborators. They can also strive to be a part 
of changing the research landscape. “If our 
ultimate goal is to enhance the health and 
wellbeing of society and if to achieve this 
goal we need to work in teams and across 
boundaries, as a scientific enterprise we need 
to consider if such a narrow construal of 
products serves this mission,” Hall says. “If 
not, how can we change that?”  

Laura Dattaro is a reporter in New York specializing 

in science and the environment

“ When people go beyond 
their discipline silos, you 
start seeing novel ideas”

“ Cancer research is being 
done in multi-, inter- and 
transdisciplinary teams”
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Faculty Position 
in Structural Biology and Drug Discovery

The Greehey Children’s Cancer Research Institute (GCCRI) and 

Department of Biochemistry, School of Medicine of The University 

of Texas Health Science Center at San Antonio (UTHSCSA) are 

jointly seeking outstanding candidates (Ph.D., M.D., or M.D., 

Ph.D.) for tenure-track or tenured positions at the Assistant/

Associate/Full Professor with expertise in structural biology 

(NMR, X-ray crystallography) to join the Pediatric Drug Discovery 

Initiative (PDDI). The PDDI will bring together experimental 

VFLHQWLVWV� LQ� WKH� ¿HOGV�RI�ELRFKHPLVWU\�DQG�ELRSK\VLFV��ELRORJ\��

chemistry and computational science, as well as harness the 

unique established Centers, Institutes and Cores assembled 

at UTHSCSA to facilitate bench-bedside drug discovery and 

development. These include the Center for Innovative Drug 

Discovery, the Institute for Drug Development and the Integrated 

Cores for Macromolecular Structure and Interactions [including 

Nuclear Magnetic Resonance Spectroscopy (NMR), X-ray 

crystallography, Surface Plasmon Resonance (SPR), Isothermal 

Calorimetry (ITC), and Analytical Ultracentrifugation.

Applicants must have high quality peer-reviewed publications 

and evidence of independent research. Applicants should 

also have competitive funding if applying for Associate or Full 

3URIHVVRU�� 7KH� SRVLWLRQV� RIIHU� VLJQL¿FDQW� VFLHQWL¿F� UHVRXUFHV��

attractive start-up support packages and the potential for 

competing for additional state funds. Successful applicants will 

join a multidisciplinary team of researchers at the GCCRI and 

will be expected to develop collaborative programs and serve as 

mentors for students and research fellows, and, in some cases, 

junior faculty.

The Greehey Children’s Cancer Research Institute is a unique 

specialized cancer research center focusing on basic and 

translational research in childhood cancer, and is housed in a 

state-of-the-art 100,000 sq. foot research facility on the Greehey 

Academic and Research Campus of UTHSCSA and supported 

by an endowment from the tobacco settlement from the State of 

Texas [http://ccri.uthscsa.edu].

San Antonio is the nation’s seventh largest city and offers a rich, 

multi-cultural community with a thriving bioscience industry and 

is located at the edge of the beautiful Texas Hill County.

All faculty appointment are designated as security sensitive 

positions. The University of Texas Health Science Center at 

6DQ� $QWRQLR� LV� DQ� (TXDO� (PSOR\PHQW� 2SSRUWXQLW\�$I¿UPDWLYH�

Action Employer including protected veterans and persons with 

disabilities.

Interested candidates should send curriculum vitae, statement of 

research interests including relevance to pediatric cancers and 

names of three professional references to:

Peter J. Houghton, Ph.D. Search Committee Chair

Professor of Molecular Medicine

Director, GCCRI

University of Texas Health Science Center at San Antonio,

7703 Floyd Curl Drive, San Antonio, Texas 78229.

Email:  aguilarv@uthscsa.edu

A post-doctoral position is available in the Said Lab at Department of Cancer Biology,

Wake Forest University School of Medicine. Our laboratory is involved in translational

UHVHDUFK WR VWXG\ WXPRU PLFURHQYLURQPHQW LQÀXHQFHV RQ FDQFHU LQLWLDWLRQ� SURJUHVVLRQ

and metastasis. We seek individuals with a strong background in cell and molecular

biology, and a strong understanding of cancer biology. We use functional proteomics,

genomics and metabolomics approaches to identify novel and key regulators of tumor

JURZWK DQG PHWDVWDVLV DQG WUDQVODWH RXU ¿QGLQJV LQWR WKHUDSHXWLFV� 7KH VXFFHVVIXO

candidate will be highly motivated and organized, who think independently but enjoy

working as part of a dynamic, collaborative and multidisciplinary team. Excellent verbal

and written communication skills are essential.

Successful applicants will have:

• A recent PhD and/or MD degree (0 - 3 years of Post-Doctoral experience is preferred).

• Experience working with murine models, and mouse genetics

• Background in cell biology, biochemistry and molecular biology skills

• Biostatistics and bioinformatics background preferred

� $W OHDVW � ¿UVW DXWKRU SXEOLFDWLRQ

Applications for this position should include CV, name and contact information of three

references, and should be sent to Dr. Neveen Said (nsaid@wakehealth.edu).

Dana-Farber.org/Careers

Dana-Farber Cancer Institute is an Affirmative
Action/Equal Opportunity Employer.

Head of Research, Belfer Center
for Applied Cancer Science

he Belfer Center for Applied Cancer Science at the
Dana-Farber Cancer Institute is seeking a highly motivated
individual for Head of Research. he successful candidate will
provide leadership, scientiic and translational research vision
and expertise, and lead a group of over 40 research scientists
and associates. he Belfer Center is dedicated to improving
drug development in oncology through collaborative eforts
with both industrial partners and academic investigators.
A major focus of the Belfer Center is on translational re-
search studies including target validation, tumor proiling, the
generation and evaluation of patient derived xenograts, and on
studies of cell free DNA. Position requires a Ph.D. and/or M.D.
with an outstanding record (10+ years) of academic and/or
industry achievements in cancer biology, translational research
and drug development.

For consideration, please submit your CV and cover letter to
our career site (Job ID #27726).

Life Sciences Feature
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Department of Health and Human Services
National Institutes of Health
National Institute on Aging

The National Institute on Aging (NIA), a major research component of 
the National Institutes of Health (NIH) and the Department of Health and 
Human Services (DHHS), is recruiting for a postdoctoral position in The 
Section on DNA Helicases, Laboratory of Molecular Gerontology.  The 
focus of the Section is to investigate the functions of DNA helicases 
in pathways that are important for maintenance of genomic stability 
and prevent symptoms of accelerated aging or cancer.  Genetic and 
biochemical approaches are used to characterize the roles of helicases 
in cellular DNA metabolism and the mechanisms of unwinding by human 
DNA helicases.  Small molecule and RNA interference screens, as well 
as model eukaryotic systems, are being used to investigate the roles of 
disease relevant helicases in DNA repair and replication stress response 
pathways. 

Interested candidates must have a Ph.D. or M.D. with less than five 
years of postdoctoral experience and research experience in molecular 
biology, and training in mammalian cell culture techniques.  Salary is 
commensurate with experience and accomplishments.  Submit letter of 
interest, curriculum vitae, and references to:
 

Robert M. Brosh, Jr., Ph.D., Senior Investigator NIA-NIH, 
Laboratory of Molecular Gerontology, 
251 Bayview Blvd., Suite 100, Baltimore, MD 21224 USA.

 
Phone: 410-558-8578, or E-mail: BroshR@mail.nih.gov

For additional information on this position, visit
http://www.grc.nia.nih.gov/branches/lmg/rbrosh.htm

HHS and NIH are Equal Opportunity Employers

Assistant Professor/Research Faculty in Bioinformatics

Candidates are invited to apply for this faculty position in the Department of Epidemiology 

and Biostatistics at the University of Texas Health Science Center at San Antonio. A 

research faculty position is available at the rank of assistant professor level.

SUMMARY

This position of bioinformatics faculty with a primary appointment in the Department of 

Epidemiology and Biostatistics (DEB) at the University of Texas Health Science Center at San 

Antonio (UTHSCSA) School of Medicine, will have overall responsibility for strengthening 

our collaborative research and direct a competitive bioinformatics service program. The 

candidate will apply bioinformatics techniques to analyze the next-generation sequencing, 

PLFURDUUD\V� DQG� RWKHU� KLJK�WKURXJKSXW� SUR¿OLQJ� GDWD� WR� JDLQ� LQVLJKWV� LQWR� WKH� ELRORJ\� RI�

diverse organisms with an emphasis on cancer research. Candidate will also manage a 

service component of our next-generation sequencing facility. The bioinformatics faculty 

will promote the development of interdisciplinary bioinformatics research in translational, 

clinical and community settings, and provide oversight and guidance to research staff and 

post-graduate student to conduct independent research.

The successful candidate will join an energetic team of researchers in the Department 

of Epidemiology and Biostatistics and the Greehey Children’s Cancer Research Institute 

(GCCRI). The interdisciplinary environment of DEB and GCCRI is ideal for quantitative 

science, statistical, and bioinformatics advances for an early career research faculty. GCCRI 

is part of the Cancer Therapy and Research Center, an NCI-designated Cancer Center 

at South Texas that facilitates interdisciplinary research and breakthrough discoveries 

to advance human health. The next-generation sequencing facility and computational 

research facility at GCCRI has become a hub of collaborative research at UTHSCSA.

RESPONSIBILITIES

Perform a combination, but not necessarily all, of the following duties:

• Direct the bioinformatics research program for the next-generation genome 

sequencing facility; 

• Provide management for bioinformatics services and collaborations within 

UTHSCSA, regional and national bioinformatics efforts and initiatives; 

• Analyze genome-wide high-throughput data, such as data from gene 

expression, DNA mutation, and epigenetics studies; 

• Provide and develop educational contents for the next-generation 

sequencing techniques in cancer and medical applications; 

• Pursue the development or adoption of new bioinformatics technologies in 

areas such as basic research, cancer research, and clinical/translational 

research; 

• Participate in extramurally-funded research in bioinformatics; provide 

planning, management and consultation to bioinformatics-related 

collaborative research programs and proposals;

EDUCATIONAL EXPERIENCE

Candidates must have a PhD in Computational Biology, Bioinformatics, Biostatistics, 

Electrical Engineering, Computer Science, or a closely related discipline. Preference will be 

given to candidates with a PhD and 2-year post doctorial experience in bioinformatics and 

next-generation sequencing data analysis.

KNOWLEDGE, SKILLS, AND ABILITIES

Candidate must have a minimum of one year of post-doctorial research or equivalent 

experience in an academic setting. A successful candidate is expected to have broad 

experience in next-generation sequencing data analysis spanning gene discovery, gene 

H[SUHVVLRQ� DQG� UHJXODWLRQ�� VHTXHQFH� DOLJQPHQW�� DQG� KRPRORJ\� GHWHFWLRQ�� ZLWK� VFLHQWL¿F�

achievement demonstrated by journal publications, preferably with a focus on genome-

ZLGH�SUR¿OLQJ�DQDO\VLV��DQG�SUR¿FLHQF\� LQ�5��0$7/$%��RU�3HUO�3\WKRQ�SURJUDPPLQJ� LQ�D�

/LQX[� HQYLURQPHQW�� &DQGLGDWH� VKDOO� GHPRQVWUDWH� H[FHOOHQW� FRPPXQLFDWLRQ� VNLOOV�� WKH�

ability to perform self-directed bioinformatics research, and excellent collaborative skills 

with unrelenting enthusiasm for genomic science. Strong preference will be given to 

candidates with experience in obtaining extramural funding in the computational biology 

and bioinformatics area.

WORKING CONDITIONS

:RUN�LV�SHUIRUPHG�LQ�DQ�RI¿FH�HQYLURQPHQW��7KH�SRVLWLRQ�UHTXLUHV�RFFDVLRQDO�WUDYHO�WR�DWWHQG�

professional and grant meetings, as well as meetings for the University of Texas System.

Applicants should submit curriculum vitae, at least three letters of reference, and a letter 

describing their background, research interests, and relevant experience to:

Elizabeth A. Rolling

Project Coordinator

Attn.: Bioinformatics Position

Department of Epidemiology and Biostatistics

The University of Texas Health Science Center at San Antonio

7703 Floyd Curl, MSC 7933

San Antonio, Texas 78229-3900

rolling@uthscsa.edu

All faculty appointments are designated as security sensitive positions. The University 

of Texas Health Science Center at San Antonio is an Equal Employment Opportunity/

$I¿UPDWLYH�$FWLRQ�(PSOR\HU�LQFOXGLQJ�SURWHFWHG�YHWHUDQV�DQG�SHUVRQV�ZLWK�GLVDELOLWLHV�

Minority, Female, Disabled and Veteran EEO/AA Employer.

DISCOVER WHAT YOU CAN ACHIEVE AT SHELL

IN SEARCH OF 
REMARKABLE SCIENTISTS

Molecular Technologist, Houston, Texas

Do you have a PhD in microbiology or biochemistry with a 
strong desire to change the world to biofuels? Then we’d like 
you to help us pilot an exciting new project.

Joining our in-house microbial biofuels team, you’ll be 
working with transformable host organisms to efficiently 
produce different biofuel components at both lab and pilot 
scale. You’ll need experience in one or more of the following 
areas: metabolic pathway improvement via transformation, 
microbial/pathway evolution, transformation of non-standard 
hosts, solid or liquid fermentation (batch or continuous flow 
at pilot scale).

Find out more and apply online at www.shell.com/careers. 
In the “Students and Graduates” section, click on “Shell 
Recruitment Day” and then create an account. When entering 
your contact details, select “Other” in response to “Where 
you found out about this Shell opportunity,” click “Next” and 
then type in “Biofuels.”
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One of the irst programs of its kind,
the Bioinformatics Graduate Program
ofers unique interdisciplinary training
in the science, engineering, medicine
and ethics of twenty-irst century cell
biology.

Now awarding MS Merit Scholarships,
providing tuition assistance to full-time

students on a competitive basis

heMaster’s degree requires a total of 32
credits.Complete theprogramin justone
year or enroll part-time for a schedule
that its your lifestyle. BUBioinformatics
ofers an MS degree in Bioinformatics,
or an MS in Bioinformatics with a focus
on Translational Medicine

Application Deadlines:
July 1 for fall | December 15 for spring

bu.edu/bioinformatics/

MS in Bioinformatics

at Boston University

medicine.umich.edu/postdoc

SUMMER PREVIEW

The University of Michigan Medical School 
Postdoc Preview will introduce graduate 
students in the biomedical sciences to the 
extensive research and training opportunities 
at Michigan.  During a fully-funded visit, 
recruits will interview with prospective 
mentors and network with current postdocs.

Eligibility:

Applicants must be U.S. citizens, permanent 
residents or currently enrolled in a U.S. 

graduate institution.

Bioinformatics

Biological Chemistry

Biophysics

Cancer Biology

Cell Biology

Computational Biology

Developmental Biology

Human Genetics 

Immunology

Microbiology

Molecular Pathology

Molecular Physiology

Neuroscience

Pharmacology

Research Areas:

June 23-24, 2016
Ann Arbor, Michigan

Apply online: March 1 - April 12, 2016
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Professional Development Tools to
Empower you and Skyrocket your Career

Elsevier’s books are available online via ScienceDirect, eBook, or in print format!

Visit store.elsevier.com/professional-development for more information!

The Department of Bioinformatics and Genomics at the University of North

Carolina at Charlotte seeks a tenure-track professor at any career stage

to work at our location in the North Carolina Research Campus (NCRC) in

Kannapolis. The NCRC is a public-private partnership between corporations,

universities and healthcare organizations advancing science at the

intersection of human health, nutrition and agriculture.

The NCRC hosts,UNC Charlotte, six other UNC system universities as well

as Duke University. UNC Charlotte has a leadership position at the NCRC in

bioinformatics. We seek applicants wishing to develop a research program in

bioinformatics, computational biology and/or computational genomics. This

position is part of a larger university-wide research initiative in Data Science

and Analytics. The successful applicant will have an earned doctorate with

an exceptional record of achievement and will be expected to maintain

an externally funded research program that will catalyze a larger group

of interdisciplinary scientists. The responsibilities of the position include

teaching quantitative skills such as programming and statistical modeling at

the graduate and undergraduate level.

We offer a collegial environment, excellent facilities, a competitive start

up package, and a competitive nine-month salary commensurate with

experience.

Preliminary inquiries about the position can be made to Dan Janies via

email djanies@uncc.edu. However, formal applications must be made

electronically at https://jobs.uncc.edu (position #1074) and must include

a CV, contact information for 4 references, and statements on research

and teaching. The University of North Carolina at Charlotte is an EOE/AA

employer and an NSF ADVANCE institution.

For additional information, please visit our websites at  

http://bioinformatics.uncc.edu and http://transforming-science.com.

Faculty Position

Computational Genomics
Department of Bioinformatics and Genomics

College of Computing and Informatics

University of North Carolina at Charlotte

The University of North Carolina at Charlotte invites applications for faculty

at the Assistant or Associate level in the Department of Bioinformatics and

Genomics in the College of Computing and Informatics. The Department

seeks candidates with a proven research record in Computational Systems

Biology, directed toward the theoretical modeling and simulation of complex

biological systems, alone or in combination with experimental approaches.

The successful candidate should have an earned doctorate and be eligible

for appointment at the rank of Assistant or Associate professor. We seek

applicants with a commitment to excellence in graduate and undergraduate

teaching and mentorship who have exceptional computational/analytic skills to

meet teaching requirements in one or more of the following areas: Statistics,

Programming, Structural Biology, Big Data Analytics as applied to biological

datasets, Machine Learning, and Integrative Systems Biology.

Research areas of interest include the development and application of data

analytic and theoretical methods, mathematical modeling, and simulation

techniques. Research should address important biological data analysis needs

such as structural and functional modeling of biomolecules and molecular

interactions, or integration of heterogeneous data sets into models of complex

systems, to address issues of health, agricultural productivity, and the

environment.

We offer a collegial environment, excellent facilities, a competitive start-up

package, and a competitive nine-month salary commensurate with experience.

Applications must be made electronically at https://jobs.uncc.edu (position

#1732) and must include a CV, contact information for 4 references, and

statements on research and teaching. Preliminary inquiries may be addressed

to Dr. Cynthia Gibas (cgibas@uncc.edu). The University of North Carolina at

Charlotte is an EOE/AA employer and an NSF ADVANCE Institution.

For additional information, please visit our website at 

http://bioinformatics.uncc.edu. 

Faculty Position

Department of Bioinformatics and Genomics

College of Computing and Informatics

University of North Carolina at Charlotte
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Regulatory Pharmaceutical Analysis Program

OFFICE OF REGULATORY AFFAIRS (ORA)

The -+(»Z�6�JL�VM�9LN\SH[VY`�(�HPYZ is seeking PhD-level scientists with experience 

PU�JOLTPJHS�HUHS`ZPZ�VM�JVTWSL_�WOHYTHJL\[PJHS�WYVK\J[Z�[V�^VYR�H[�VUL�VM�69(»Z�ÄLSK�

laboratories located in Jamaica, NY or Irvine, CA. 
 

&DQGLGDWH� PXVW� KDYH� D� 3K'� LQ� D� PDLQVWUHDP� WHFKQLFDO� ÀHOG� VXFK� DV� FKHPLVWU\�� ELRFKHPLVWU\�� 
SK\VLFV��PXVW�KDYH�H[WHQVLYH�H[SHULHQFH�LQ�WKH�DQDO\VLV�FKDUDFWHUL]DWLRQ�RI�FRPSOH[�SKDUPDFHXWLFDOV�
VXFK�DV�SURWHLQ�EDVHG�RU�QDQRWHFKQRORJ\�GUXJV��DQG�PXVW�KDYH�H[SHUWLVH�HLWKHU�LQ�PDVV�VSHFWURPHWU\�
RU�105�VSHFWURVFRS\��0XVW�EH�DEOH�WR�LQGHSHQGHQWO\�H[HFXWH�GHÀQHG�SURMHFWV��GHYHORS�QHZ�PHWKRGV�
WR�PHHW�DJHQF\�QHHGV��DQG�VHUYH�DV�DQ�H[SHUW�LQ�DUHD�RI�VSHFLDOW\��0XVW�SRVVHVV�H[FHOOHQW�ZULWWHQ�
DQG�RUDO�VNLOOV��0XVW�EH�DEOH�WR�HQJDJH�ZLWK�RWKHU�H[SHUWV�LQ�LQGXVWU\��DFDGHPLD��RWKHU�SDUWV�RI�)'$��
RWKHU�IHGHUDO�VWDWH�ORFDO�DJHQFLHV��HVWDEOLVK�FROODERUDWLRQV�ZKHQ�QHFHVVDU\��DQG�UHSUHVHQW�25$�LQ�
ÀHOG�RI�H[SHUWLVH�  

  

Salary range:  $75,000 – $120,000 per year and will be commensurate with experience. 

Interested persons can send curriculum vitae or resume to:  69:QVIZLHYJO'MKH�OOZ�NV]

Be the force
behind the cures.

PERFORM IMPORTANT RESEARCH
ON A TEAM THAT NEVER QUITS.

As a research scientist, your skills, training and focus 

are a great i t for St. Jude Children’s Research Hospital. 

Dedicated solely to i nding cures for the most precious 

and vulnerable of patients, St. Jude offers you the 

unique opportunity to play a vital role in our cause.

St. Jude is unlike any other pediatric treatment and 

research facility. Discoveries made here have completely 

changed how the world treats children with cancer and 

other catastrophic diseases. With research and patient 

care under one roof, St. Jude is where many of today’s 

most gifted scientii c investigators want to be.

We are dedicated to the promise of hope, and invite you 

to explore the many career opportunities for Research 

Scientists at our beautiful campus in Memphis, 

Tennessee. Join a world-renowned institution named i ve 

consecutive years as one of the “100 Best Companies to 

Work For” by FORTUNE magazine.

To learn more, visit www.StJude.org/jobs

EOE/Minorities/Females/Vet/Disability/Sexual Orientation/Gender Identity

©2015 St. Jude Children’s Research Hospital-Biomedical Communications.
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such orders, 36 out of 40 
participants then also refused.
Adelaide, South Australia

Reflections on our 
microbial cloud

From Peter Hambleton

Julian Smith’s report on the
human microbiome cloud
(5 March, p 39) reminded me of 
studies carried out by colleagues 
at the UK Microbiological 
Research Establishment, Porton 
Down, in the early 1970s. These 
may have been the first attempts
to analyse and quantify the way 
humans shed bacteria into the air.

Volunteers made a variety of 
movements while wearing 
different types of clothing in an 
enclosed chamber fitted with a 
range of air samplers. Much to 
colleagues’ amusement, one male
stood out because his shedding 
peaked significantly after he 
removed his undergarments.
Porton, Wiltshire, UK

From Suzanne Herrera

Ever since I mentioned this article
to my husband Dan, he says he 
can’t stop imagining the Pigpen 
character in the Charles Schultz 
Peanuts cartoon, dragging his 
cloud of debris wherever he goes.
Carmichael, California, US

Gravitational 
waves are pristine

From Martin Hendry,

University of Glasgow

Alan Wilson asks about the
waveform of gravitational waves
(Letters, 5 March). It is distinctive,
with a strongly evolving “chirp” 
pattern in which both frequency 
and amplitude increase sharply: 
you can see it at bit.ly/NSchirp.

This waveform would have 
evolved over millions, perhaps 
even billions, of years as two black
holes spiralled in towards each 
other. It was only within the final

1 second that it reached a high 
enough frequency and amplitude 
to be detectable by LIGO.

Wilson asks whether these 
waves interfere with each other. 
Based on our observations so far, 
we estimate that an event like the 
one we detected last September 
may well occur somewhere in the 
universe every 15 minutes. Most 
are far too weak to pick up here.

Gravitational waves interact
very, very weakly with matter – 
which is why they are so difficult 
to detect. We do not expect them 
to be attenuated or absorbed by 
intervening matter, or to exhibit 
interference effects. The signal we 
saw was a pristine representation 
of the gravitational waves that  
the source emitted, unaffected by
its 1.3-billion-year journey to us.
This is why gravitational-wave 
astronomy offers such exciting 
prospects. It will be able to probe 
regions of the universe that would 
be completely inaccessible using 
light signals alone.
Glasgow, UK

How much solar 
power from space?

From Martin Greenwood

Paul Marks assures us that using 
microwaves to relay solar power 
from space would involve weak 
beams, at 100 watts per square
metre, that will not fry birds or
people (13 February, p 38). But
the 10-kilometre-wide beam 
mentioned implies a collecting 
station the size of a small city. This 
will take up at least as much land 
as the solar panels it replaced.
Stirling, Western Australia

Forensic non-
science scepticism

From Tony Waldron

Forensic science is increasingly 
coming under scrutiny, quite 
rightly, since very little of it has 
been properly tested and when  

Self-driving self-
managing cars

From Brian Tagg

Readers raise interesting points

about a future with autonomous

cars (Letters, 5 March). An ideal 

with only ownerless autonomous 

cars may be reached eventually, 

but car-makers already have  

a strategy of increasing semi-

autonomy to boost their products’ 

appeal for owner-drivers. There 

will be a period when all sorts of 

cars coexist.

I hope consumer pressure 

leads to us seeing intermingling 

of pedestrians and cars in shared 

town spaces; collaborative driving 

where cars, vans and lorries give 

way to pedestrians and cyclists 

and each other without emotion; 

and “trains” of slipstreaming 

vehicles parting to allow others

to overtake or exit.

Who will own the cars – the 

manufacturers or the energy 

corporations, perhaps? And what 

difference will they make to new 

housing developments when you 

simply summon a car as needed, 

not park it outside? Imaginative 

estates could resemble villages, 

with otherwise impossibly narrow 

child-friendly roads, village 

greens, proper communities and 

so on. This will be the first chance 

to end the domination of our built 

environment by the car. Even if 

there are some downsides, and 

there will be, bring it on.

Cheddon Fitzpaine, Somerset, UK

Disobedience is our 
original virtue

From Julius Hogben

Andy Coghlan reports new studies
on submission to authority
(27 February, p 14). I’d like to see 
such studies turned on their  
head. I have always been inspired 
by Oscar Wilde’s declaration in 
The Soul of Man Under Socialism 
that “Disobedience, in the eyes  
of anyone who has read history,  
is man’s original virtue. It is 
through disobedience that 
progress has been made, through 
disobedience and rebellion.”

The sensational aspects of 
Stanley Milgram’s 1974 book 
Obedience To Authority seem  
to have distracted readers from  
its shortcomings. “The student 
observes that arrogance is not 
passively accepted by authority,” 
Milgram wrote, “but severely 
rebuked, and that deference is the 
only appropriate and comfortable 
response to authority.” Why talk 
of “arrogance” rather than, say, 
self-interest or nonconformity?
London, UK

From Constance Lever-Tracy

Your report on a modified version 
of Milgram’s notorious obedience 
experiments suggests that in such 
cases, our brain loses control. This 
may strengthen the case for the 
fragility of such a concession to 
authority, and the possibility of 
regaining control and reversing it.

In Obedience To Authority, 
Milgram reported later work 
which found that doubts about
the legitimacy of the authority,
as well as disagreement between 
those in authority, negated the 
obedience. He concluded that 
“Revolt against malevolent 
authority is most effectively 
brought about by collective rather 
than individual action… We may 
now examine in what degree 
group influence can release  
the subject from authoritarian 
control”. When accomplices 
posing as peers of those ordered 
to administer shocks refused  
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TOM GAULD

it has, it has often been found 
wanting. DNA and fingerprint
evidence are just two cases in
point (5 March, p 5).

Now the US courts have turned
their gaze on forensic odontology
and are beginning to doubt the
validity of tooth bite evidence – 
not before time. The idea that a 
bite mark could be infallibly 
matched to a suspect is fanciful. 
The oedema produced by a bite 
must distort the impression far 
too much to allow any meaningful
comparison, for a start.

A number of convictions in the
US are to be reviewed, no doubt 
leading to the release of some 
wrongfully convicted individuals.
You have done well to highlight 
deficiencies in forensic tests, and
let’s hope that this leads to many 
more studies of their validity.
London, UK

It’s grass that turns
milk healthier

From Sam Edge

You briefly report levels of heart-
protecting omega-3 fatty acids in

organic milk (20 February, p 7). An
author of this study, interviewed
on BBC radio, made clear that the
cause, most likely, is that organic
dairy cattle are fed more grass and
less cattle feed than non-organic
cattle, on average. I recall him 
saying that non-organic cows thus
fed would show the same effect.
Ringwood, Hampshire, UK

Debating the 
European Union

From Philip Bolt

Fiona Reynolds asserts that if the
UK “hadn’t been in the EU for the
past 40-odd years it wouldn’t have
the cleaner beaches and rivers, 
safeguarded landscapes and less
polluted air enjoyed today”
(27 February, p 30). Perhaps so –
or perhaps we’d have even better
protection of natural resources.

Reynolds makes no mention of
international agreements such as
TTIP, the Transatlantic Trade and
Investment Partnership between
the EU and the US. This would give
multinational corporations new
rights to take legal action against

governments whose policies
they disliked – and we know
how keen most of these firms
are on environmental protection.

We may at the moment have an
anti-scientific government that is
incapable of recognising evidence
when it sees it, but this will not
always be the case.
Kirriemuir, Angus, UK

From Brian Farrington

At last, Reynolds’s contribution
to the debate about the UK’s EU
membership gets the priorities
right and stands out amid the
generally negative and short-
termist arguments on both
sides. As she says,“If UK citizens
care about the planet and
future generations they must
cooperate – the country cannot
find solutions on its own.”

Rather than squabbling over
the immediate advantages of
leaving or staying, it would
surely be more respectable to
consider what contribution the
UK can make to the future of
Europe. There is a crying need
for leadership. A role for Britain?
Or is that too much to hope for?
Aberdeen, UK

Carbon dioxide as
an insurance policy

From Dai James

Fred Pearce refers to sucking
carbon dioxide out of the air as
a means of ameliorating climate
change (20 February, p 30). While
the climatic effects of CO

2
may be

highly damaging in the next few
hundred years, in the longer term
it could be an extraordinary gift:
a way to partially control climate. 
We might even put an end to the 
sequence of ice ages that have 
dominated Earth’s history. If 
possible, carbon sequestration 
should be done in a manner  
that enables our descendants  
to release CO

2
 back into the 

atmosphere, should a period  
of cooling make this desirable.
Rhydyfelin, Rhondda Cynon Taf, UK

An unusual use for 
New Scientist

From Kate Goldstone

I wonder whether my use for New 

Scientist qualifies as one of the 
most unusual? I am a volunteer 
shepherd, or lookerer, for 
Brighton and Hove council. The 
sheep I look after are pretty tame 
and don’t run away as I approach. 
Part of my job is to check if any of 
them are limping, which means I 
have to make them trot. Flapping 
my hands doesn’t work: they just 
stare at me, perplexed. I’ve tried 
flapping a book at them, and  
a newspaper. They ignore me.  
But when I wave a copy of New 

Scientist in their faces, they run…
Brighton, West Sussex, UK

“Could they balance this out and subsidise 
fresh unprocessed foods too?”

Becky De La Haye reckons the UK tax on added sugar in 

drinks isn’t enough (newscientist.com/article/2078233)
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SEVERAL lawmakers in West Virginia

are feeling the effects of a celebratory

tipple, after they fell ill drinking raw

milk – to toast new laws that ease

restrictions on consuming raw milk.

US news channel WSAZ reports

that the bill’s sponsor, Scott Cadle,

passed around samples to other

delegates before they became sick.

Advocates of raw milk claim it is

a healthier option than pasteurised

milk, despite the US Centers for

Disease Control and Prevention

warning that it “can carry harmful

bacteria and other germs that can

make you very sick or even kill you”.

At least one delegate dismissed

the connection, telling reporters that

a stomach bug had been making the

rounds. “There definitely shouldn’t

be a law against allowing people to

do what they want,” insisted a queasy

Pat McGeehan.

PREVIOUSLY, Feedback shared
the news that unscrupulous
cheesemongers in the US were
cutting Parmesan cheese with
wood shavings (12 March). Arthur

Chance writes to say Feedback has
“either forgotten or never heard
of a case that has been doing the
rounds for quite some time” –
that of an Italian caught in 1969
selling fake Parmesan made of
grated umbrella handles. Can this
be true? A cursory glance online
says a solidmaybe.

OUT of character: J.C.Cantrell was

struck by Lance Hartland’s revelation

that his jacket was a different size

depending on the country in which it

was sold (5 March). A jacket listed as L

in the US would be XXL in Italy or

France.“Two things became clear

to me upon reading this,” writes J.C. 

“Firstly, this is just another problem 

stemming from converting metric to 

English units, and secondly that I, as  

a wearer of XL jackets from the US, 

could never buy a jacket in France or 

Italy – they just do not have enough  

Xs in their alphabets.”

FOLLOWING months of trouble
with both telephone and internet
connections, BT engineers noted

that David Critchard’s password
was overdue a change. And so
they helpfully changed it. “I was
sent an email to tell me that it
had been changed, containing
the new password,” writes David.
“Which of course I could not
access because I did not have
the password.”

Customer services at BT failed
to see that this was a problem.
“Finally somebody with a grasp of
logic told me I should have used
the ‘change password app’ on my
phone to change my password
yet again, so that I could log in
and find out why my password
had changed.” Of course!

FEEDBACK has wondered if the laws

of the universe could be expressed

in aphorisms such as Murphy’s Law.

“There is a well-known one,” Faith

Anstey writes, “which states that

when working towards the solution

of a problem, it always helps if you

know the answer. I feel perhaps this

should be pondered by believers in

the anthropic principle.”

HELP is at hand for all who suffer
the annoying entanglement of
cables (12 March). “A single cable
never tangles itself if it only has
two ends,” declares John Bailey.
“Entanglement only occurs
when one or both ends has
more than one branch. Simply
tie any additional ends into a
loose knot and the offending
cable will never tangle itself.”

While Feedback puts John’s
theory to the test, we can’t help
but feel that the string theorists
will feel validated knowing that
quantum entanglement can be
resolved by tying up loose ends.

FURTHER musings on the quantum

state of half-filled drinking vessels.

David Sharman writes: “Fifty years

ago, I pointed to my 4-year-old

daughter’s glass of water and told her

‘A half-empty glass is the same as a

half-full glass’”. She agreed, and then

claimed that “an empty glass is the

same as a full glass”. Pressed for an

explanation, his daughter reasoned:

“if it’s empty of water, it’s full of air”.

AS WE go to press, the BBC’s
home affairs editor Mark Easton
reports that the government has
delayed its plan to outlaw every
psychoactive substance in the
world (13 November 2015), due
to police fears over the
enforceability of such a law.

Who would have thought it?
Well, the government’s own
Advisory Council on the Misuse
of Drugs for one, which had
previously warned that the
Psychoactive Substances bill was
“unenforceable” – a view shared 
by many at the time, including 
Feedback, and now perhaps the 
UK constabulary as well.  

EMMA Woolliams shares Feedback’s 

interest in unusual units (12 March). 

“As someone who works at the 

National Physical Laboratory I was 

aware of Vienna Standard Mean 

Ocean Water – and we always giggle 

about the lack of oceans near Vienna.” 

But stranger things are to be found 

in the warehouses of the National 

Institute of Standards and Technology. 

Emma points us to the page offering 

reference peanut butter (bit.ly/ns_pb). 

“It’s used to check the machines that 

calculate protein, fat and sugar in 

our foods – and peanut butter is a 

beautifully even mixture of all three,

apparently.” But is the national

standard peanut butter chunky

or smooth, wonders Feedback.

For more feedback, visit newscientist.com/feedback
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This week’s and past Feedbacks can  

be seen on our website.

Kildare councillor Brendan Young doesn’t lack 
ambition. His manifesto includes a pledge to 
“invest in home insulation and public transport, 
stop climate change, create jobs”
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THE LAST WORD

Grow your own

If we did not import any food into the 

UK, how large a population could we 

sustainably support by producing 

our own? Fresh water is obviously 

an important consideration too. 

(Continued)

■  A previous response repeats 
the old canard about plant-based 
versus animal-based foods. It is 
time someone properly examined 
the relative productivity of 
different whole-year systems 
for biomass production and 
utilisation in the UK. 

I have done this for New Zealand 
(a not dissimilar agroecosystem) 
and have found that while cereals 
are good for ensuring a high 
number of people are fed per

hectare, they are very inefficient
compared with dairy production
at meeting protein needs.
Legumes are no help. Meat or
dairy production are the only
way to utilise the biomass we
can produce between the grain
harvest and sowing the next crop.

When the unsubsidised cost of
providing one’s daily energy
requirements is considered, bread
does a reasonable job – about the
same as butter. However, cheese
is best for meeting protein – or
more exactly, amino acid – needs.
Graeme Coles

Coalgate, New Zealand

Twisted tips

Many aircraft wings have their tips 

turned up to reduce turbulence.  

I have not observed the same on 

wind-turbine blades – do they not 

experience the same problem?

■  The upturned tips on aircraft 
wings are called winglets, and are
intended to reduce drag, rather 
than turbulence. 

Wings generate lift through the
difference between low and high 
pressure on the top and bottom 
surfaces, but at the wing tip, 
these two pressure fields meet, 
causing air to flow from high 
pressure to low. This flow 
generates a tip vortex, which 
drags airflow at the rear of the 
wing downwards. Lift acts
perpendicular to this airflow, so
if the flow is dragged downwards
at the trailing edge, a component
of the lift force now pulls
backwards, opposing the forward
motion of the wing. This is known
as induced drag.

Wing shape can be designed to
minimise this effect, for example,
the beautiful elliptical wings of
the second world war Spitfire
fighter plane. Winglets, on the
other hand, create a physical
barrier to airflow between the
upper and lower surfaces,
reducing induced drag at the
cost of increased friction and
mass at the wing tips.

The longer and thinner a
wing is, the less the bulk of the
wing is affected by what’s going
on at the tip. Because wind
turbines tend to have very long,

thin blades, the structural 
disadvantage of adding winglet 
mass at the tips outweighs any 
reduction in induced drag.
Daniel Summerbell

Cambridge, UK

Fritillary flitter

What causes butterflies to flutter  

and flit up and down in the charming 

way they do?

■  Apart from flight, butterflies 
use their wings for temperature 
control, adjusting themselves 
to shed or absorb warmth. 

These actions tend to be 
conspicuous, which creates 
selective pressures for species to 
advertise themselves as vividly
as possible to their own species,
or warn predators that they are
unpleasant to eat.

Such selection favoured flat,
exaggeratedly conspicuous
wings, which in turn constrains
styles of flight, dictating larger,
slower flapping movements than
the compact, high-frequency
wing vibrations of their ancestral
moths.

The visual impression that
butterflies’ style of flight conveys
is important; they emphasise it
by up-and-down flapping of their
billboards, and by individual
styles of aerial dancing. This
advertises their quality as mates,
and provides recognition clues
to their own kinds. For example,
long-distance migratory
butterflies such as monarchs
don’t fly like gliders in jungle

clearings, or like clouded yellows 
dancing and dipping over alfalfa 
fields to attract mates, or leisurely 
Acraea species that only stupid 
birds taste twice.
Jon Richfield

Somerset West, South Africa

Wasp proof

How do badgers withstand being 

stung when they raid wasp nests?

(Continued)

■  Badgers have strong sharp 
claws, making them powerful 
diggers. They are in and out 
quickly. They are also nocturnal. 
Wasps are reluctant to leave their 
nests at night and I have heard of 
people being able to dig them out 
safely because of this. 

Apparently one can remove the 
whole nest with the wasps stuck 
inside. This is certainly true of 
Asian hornet nests, which can 
be approached closely at night 
without the hornets reacting  
in its defence. This is not true  
for European hornets, I must 
emphasise. 
Terence Hollingworth

Blagnac, France

This week’s question

FLY ME TO THE MOON

Is it possible to relocate the 
International Space Station out 
of its current orbit and land it on 
the moon?
David Anderson

Christchurch, New Zealand
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