
MOTHER’S MILK The unlikely 
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maternal instinct p.9

WORLD VIEW How lab manuals 
can offer help to young 
scientists p.7

SCHRÖDINGER Influence of 
physicist’s “little book” 
continues to grow p.6

Eva Perón claimed she was younger for political reasons. Walt 
Disney pretended to be older to sign up for war. All sorts of 
people lie about their age for all sorts of reasons, and they’ve 

been doing so for a long time. Scandals over the past decade have 
forced authorities to act on false claims from footballers: the world 
governing body FIFA now routinely scans the wrist bones of players 
entering youth competitions to check that the athletes are truly young 
enough to compete.

Wrist scanning is one of several anatomical tests available that 
claim to be able to determine an individual’s maturity. They are cum-
bersome and unreliable. More-accurate tests are on the way. But the 
implications are profound, and must be discussed by researchers, 
policymakers and the public.

One reason that scientists are trying to improve age testing is 
to address controversy in Europe over the age of refugees. United 
Nations rules say that those under 18 years old must receive particular 
protection and assistance. Some adults say they are younger than they 
are to claim these benefits, and tabloid anger over these rare cases has 
fuelled political and public intolerance.

If officials who assess age on the basis of physical attributes such as 
height, voice and facial features suspect that a refugee is concealing their 
true age, they can apply tests that assess the maturity of teeth or bones.

Experts are right to condemn these techniques as being unreliable 
and to complain they could deny vulnerable children the help 
afforded to them in national laws. Could a more-reliable and evi-
dence-based test help? Such a test would not answer all the ques-
tions posed by Europe’s refugee crisis; almost four million people 
have claimed asylum since 2014, sparking a rise of xenophobia in 
parts of society and creating difficult decisions about how best to help 
immigrants and who to help most. But accurate tests could, in theory, 
help to make the basis of these decisions objective and transparent. 

As we report in a News story (see page 15), some scientists say that 
age could be determined more accurately using a molecular test called 
an epigenetic clock. It looks for distinctive chemical marks that are 
known to steadily accumulate on DNA. In theory, the test could be 
performed on a simple cheek swab. The researchers developing it are 
confident that this method could reliably predict age to within one or 
two years — much better than the currently used anatomical tests, which 
can estimate only to within three or four years. But they also highlight 
that the epigenetic clock currently performs poorly for many people. 
And no biological test will ever be able to say for sure if a person is 17 
years, 11 months or 18 years old.

Such assays must be subjected to extensive, rigorous testing across 
different populations, and their limitations must be made clear. Fur-
thermore, the ethical implications should be fully debated before the 
tests are used to determine the age of refugees, which potentially has 
life-changing consequences. Such tests must always come with full 
consent and privacy safeguards. 

There are also important implications in other spheres. A more 

accurate way to determine age would be useful in forensics work, for 
example, to help build up a profile of a suspect from blood or semen. 
Success would depend on the sample being large enough for analy-
sis. What’s more, countries such as Germany currently prohibit such 
information being extracted from DNA tests.

Age fraud is a widespread problem in sport. In 2010, the discovery 
of such deception forced a Chinese gymnastics team to return the gold 

medals it had won at the Sydney Olympics a 
decade earlier. One competitor was declared 
to have been only 14 at the time of the com-
petition, two years below the required age.

Last week saw violent anti-immigrant 
demonstrations, this time in Chemnitz in 
eastern Germany. Even though the number 
of refugees arriving in Europe has plum-
meted — 49,000 had arrived by this July, 
compared with 1.3 million throughout 

2016 — tensions remain high.
Given all this, researchers should not develop, or make claims for, 

age-determining tests without extreme care and wide discussion. 
That will take time: time for the rest of society to ponder how and 
whether such tests should be used. Age is not just a number. Much 
can be at stake. ■

"Researchers 
should not 
develop, or make 
claims for, age-
determining 
tests without 
extreme care."

Proceed with caution 
Proposed molecular testing of a person’s age highlights difficult questions for scientists 
and society. 

Climate politics
Global warming tops the Australian agenda as 
climate debates depose a third prime minister.

Australia has two pressing environmental problems: climate 
change and finding a leader who can tackle it. Large swathes 
of the country are suffering the effects of a seven-year drought, 

the bush fire season has hit those parts two months early, and the 
destruction of the Great Barrier Reef grows more severe each year. Yet 
late last month, the country’s attempts to make some modest changes 
to its energy policy to help reduce greenhouse-gas emissions blew up 
an internal storm in the ruling Liberal party that cost Prime Minister 
Malcolm Turnbull his job.

To lose one prime minister to political fights about climate-change 
policy is unfortunate. Two would be careless, but Turnbull is actually 
the third Australian premier to fall in this way in under a decade. What 
is going on? And what does this turmoil say about attempts to rein in 
damaging carbon emissions elsewhere?

All politics is local, and Australian climate politics more so than 
most. Although Australian scientists are world leaders in several areas 
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of climate science, including atmospheric monitoring of the Southern 
Hemisphere and understanding the causes of sea-level rise, the nation 
remains heavily reliant on coal for jobs and electricity. It mines more 
than half a billion tonnes of the stuff each year, and sells almost three-
quarters of that abroad. The rest is burnt in Australian power stations, 
with electricity generation accounting for around one-third of the 
nation’s greenhouse-gas emissions.

It’s no coincidence that when Turnbull’s political colleague (and 
then-treasurer) Scott Morrison wanted to criticize environmentalists 
last year, he brought a lump of coal to parliament and spoke about it in 
glowing terms. Last week — after Turnbull confirmed he was quitting 
politics — his son complained about the “undue level of influence” of 
the coal lobby. Morrison, who replaced Turnbull as prime minister, 
has yet to announce the fate of the disputed policy, the National Energy 
Guarantee, which would force emissions generators to show they are 
meeting annual standards. He has at least said that the country will 
not withdraw from the Paris climate agreement, a move being pushed 
by some government members.

He should stand firm. Although the Paris agreement is weak 
compared with the scale of what is needed, it represents a political 
triumph and one that places so few binding demands on nations that 
any withdrawal would be little more than crowd-pleasing theatrics. 
And most of the crowd won’t be pleased: a June poll showed that 59% 
of Australians saw climate change as a pressing threat and one that 
needed action — the highest percentage in a decade.

A larger-scale survey last year of 38 countries showed a similar level 
of concern. But politicians in many of these places, even those fully 
behind the need for action on emissions, are also finding it difficult to 
follow through on pledges. Take Canada, where Justin Trudeau’s gov-
ernment last month announced it was scaling back plans for a carbon 
tax. Last week, Nicolas Hulot, the French environment minister, 
resigned, claiming that governments around the world are not taking 

sufficient steps to tackle green issues such as climate change. And the 
reckless stance of US President Donald Trump continues to erode 
climate regulations and embolden climate sceptics. New Zealand, for 
one, still has ambitions for emissions-reducing laws, but many of the 
other promises the country made in Paris — including actual cuts to 
carbon emissions and boosts in foreign aid to help poorer countries 
adapt — are weakening under political pressure.

Many of those poorer countries are on the front line and will suffer 
heavily as the weather worsens. So will Australia. Droughts there are 

projected to increase in length and sever-
ity as a result of climate change. Heatwaves, 
floods and bush fires are also linked to global 
warming, and are predicted to become more 
common and more extreme. The country’s 
island neighbours in the Pacific are likely to 
be inundated as sea levels rise. As a result, 

Australia, whose draconian refugee policy is a source of shame to 
many citizens, is likely to face an increase in climate refugees.

That these topics are now routinely debated amid mounting public 
concern about global warming is a victory of sorts for scientists, who 
must continue their efforts to make the case for action, and to research 
and speak out about the consequences. And although the current politi-
cal drama in Australia paints a depressing picture, there is a glimmer 
of hope. A decade after the financial crash wrested away attention and 
momentum, climate change is once again at the top of the political 
agenda. 

Things can change quickly in politics, and Australia has a chance to 
force that change. Already the opposition Labor party has promised 
a new emissions-reduction scheme. And next year, the country will 
again vote on its leader. For whoever wins that election, curbing climate 
change should be at the top of their to-do list — and they must be given 
the chance to hang around long enough to do so. ■

“Australia is 
likely to face 
an increase 
in climate 
refugees.”

What is Life?
The lectures of physicist Erwin Schrödinger 
helped to change attitudes in biology.

In the winter of 1943, the physicist Erwin Schrödinger invited the 
Dublin public to hear him deliver a series of lectures he described as 
“difficult” and that “could not be termed popular”. Some 400 people 

were undeterred and were among the first to hear Schrödinger offer his 
views on how physics could shed light on the puzzling ability of living 
organisms to maintain molecular order and organization in the face of 
what seemed to be the randomizing forces of nature.

Seventy-five years on, some of his ideas remain difficult — contro-
versial even. But they are popular, and are once again drawing people to 
the Irish capital. Trinity College Dublin will this week host ‘Schrödinger 
at 75 — The Future of Biology’, at which a stellar cast of speakers will 
consider the future of disciplines ranging from ageing and plant science 
to infectious disease and consciousness.

Schrödinger’s lectures were collected into what he called his “little 
book”, What Is Life?, published in 1944 (see Nature 560, 548–550; 
2018). Some consider it one of the most influential scientific books of 
the twentieth century.

The book attracted scientists from other fields to the study of genetics 
and the molecular mechanisms of life, among them physicist Francis 
Crick and zoologist James Watson. But can the ideas in this slim volume 
really supply sufficient motivation for such a diverse programme?

Critics have rightly argued that the book was neither particularly 
original nor up to date. Schrödinger made the auspicious proposal 
that the genetic material is an “aperiodic crystal”: a structure with a 
specific but not periodic arrangement of atoms, encoding information 

that somehow guides the development of the organism. That vision 
resonated with Crick and Watson as they contemplated the structure 
of DNA, but it wasn’t wholly original. As to how the genetic machinery 
works, Schrödinger could only point out that it seems to suspend the 
second law of thermodynamics.

The impact of What Is Life? lies more in its spirit than its substance. 
Schrödinger presented the problem of life as a puzzle posed to no single 
discipline. And his timing was perfect: biology was already changing 
to a mechanistic and microscopic science. This cross-disciplinary 
relevance applies equally to the topics addressed at the Dublin meet-
ing. The physical-sciences content of artificial intelligence and complex 
systems is obvious, but understanding of (say) cognitive neuroscience, 
learning and memory and infectious disease can also benefit from 
wide-ranging expertise: for example, from the study of network topolo-
gies, the thermodynamics of information, and ergodicity (how widely 
a dynamic system explores its available states).

Happily, chemistry is welcomed to this table too. That subject, after 
all, is what biologists relied on mid-century to probe and better under-
stand DNA, enzymes and cell signalling. The subsequent emergence of 
molecular biology, due in large part to some of those inspired by What 
Is Life?, means that whether Nobel prizes get assigned to ‘chemistry’ or 
‘physiology or medicine’ is now as arbitrary as whether Nobels in nuclear 
science in the early twentieth century were awarded in chemistry or 
physics.

What Is Life? made the case that profound questions about the natural 
world aren’t owned by any academic discipline. Indeed, the Dublin 
meeting could have gone further by embracing Schrödinger’s epilogue 
on determinism and free will, which invoked philosopher Immanuel 
Kant and Hinduism (and spoilt the book’s chances of publication in 
devoutly Catholic Ireland). Some eyebrows were raised at this material, 
but Schrödinger’s friend Albert Einstein would have seen nothing amiss 
in it. Philosophers, ethicists, poets and theologians also have a stake in 
the future of life. Perhaps they will be invited to the centenary. ■
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