
Climate warming looks set to plunge the 
American Southwest into decades-long drought 
by the end of the century.

Such ‘megadroughts’ have hit the region 
(Lake Powell on the Colorado River, pictured) 
during the past millennium. To calculate 
how changes in temperature, rainfall and 
soil moisture will affect the likelihood of 
such events, Toby Ault of Cornell University 
in Ithaca, New York, and his colleagues ran 
simulations using climate models and two 

greenhouse-gas emission scenarios.
If emissions continue to rise unabated, 

the projected increase in regional mean 
temperature alone will boost the risk of a 
megadrought to 70–99% by 2100, depending 
on whether precipitation increases moderately, 
stays the same or decreases. If warming remains 
below 2 °C compared to temperatures seen in 
the second half of the twentieth century, that 
risk falls to less than 66%. 
Sci. Adv. 2, e1600873 (2016)

C L I M AT E

Megadroughts loom large

C O G N I T I O N

Human-like ape 
expectations
Chimpanzees and other great 
apes seem to understand the 
beliefs of others, suggesting 
that this ability is not unique to 
humans. 

Researchers have long 
debated whether humans are 
the only primates to have a 
‘theory of mind’ — the ability 
to attribute mental states such 
as desires and beliefs to others. 
To test this, Christopher 
Krupenye at Duke University 

Q U A N T U M  C O M M U N I C AT I O N

Quantum secret 
kept for a day
A bit of information can be 
kept secure for 24 hours before 
being revealed — more than 
5 million times longer than the 
previous record. 

Quantum cryptography 
guards against eavesdroppers, 
but in secure voting and 
sealed-bid auctions, a message 
must remain unread and 
protected for a certain period 
of time. Routing the message 
through a pair of trusted 
‘friends’ that are between the 
sender and receiver can delay 
and secure the message, but 
the friends would need to be 
located extremely far away 
from the sender and receiver 
to achieve a delay of more than 

M I C R O B I O L O G Y

Protozoan 
protects the gut
Many single-celled 
microorganisms are harmful, 
but others regulate the immune 
responses of their animal hosts 
to guard against infections.

Some such organisms, called 
protozoa, live in the intestine, 
but have not been as well 
studied as their disease-causing 
counterparts. Miriam Merad at 
the Icahn School of Medicine at 
Mount Sinai in New York City 
and her colleagues identified 
a previously unknown 
protozoan, Tritrichomonas 
musculis, in the intestines of 
some laboratory mice. When 
this microbe colonized the 
guts of other mice, the animals 
exhibited an inflammatory 
response that protected  
against pathogenic Salmonella 
bacteria. However, the 
animals also showed increased 
susceptibility to inflammatory 
intestinal disease and colon 
tumours.
Cell 167, 444–456 (2016)

a few milliseconds.   
Anthony Martin and his 

colleagues at the University 
of Geneva in Switzerland 
developed a protocol in 
which this kind of exchange 
happened 5 billion times, 
with encryption occurring 
at each round that built 
on that created previously. 
This allowed the authors 
to separate the sender and 
receiver computers from their 
‘friends’ by just 7 kilometres 
while securing the bit for 
24 hours. 
Phys. Rev. Lett. 117, 140506 
(2016)

in Durham, North Carolina, 
Fumihiro Kano at Kyoto 
University in Japan and their 
colleagues monitored the gaze 
of chimpanzees, bonobos and 
orang-utans as they watched 
short videos. Two videos 
showed a person watching an 
object being hidden, and then 
searching for it. A third video 
tested the apes’ understanding 
of false beliefs by showing the 
object being moved while the 
person was not watching. As 
the person then prepared to 
search for the object, most 
apes looked in anticipation to 
the location where the person 
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M AT E R I A L S

Supercapacitor 
made from MOF
Researchers have built a 
high-capacity energy-storage 
device using a metal–organic 
framework (MOF) — a porous 
material with many desirable 
properties.

MOFs are networks of 
metal ions linked together by 
organic molecules, and their 
large surface area means they 
hold promise as energy-storing 
supercapacitors. Mircea Dincă 
of the Massachusetts Institute 
of Technology in Cambridge 

M A R I N E  B I O L O G Y

Diatoms sink in 
fits and starts
Single-celled marine 
organisms called diatoms 
can rapidly alter the speed at 
which they move through the 
water column, despite lacking 
structures for motility.

Diatoms are photosynthetic 
and are a major contributor 
to ocean productivity. Brad 
Gemmell and his colleagues at 
the University of Texas Marine 
Science Institute in Port 

E C O L O G Y

Warmer forests 
store less carbon
Climate change might reduce 
the amount of carbon that 
forests can store, in part 
because photosynthesis 
decreases at high temperatures. 

Emily Meineke and her 
colleagues at North Carolina 
State University in Raleigh 
studied willow oaks (Quercus 
phellos) in the local area, 
where — as in other large 
cities — pavement and other 
hard surfaces absorb and 
slowly radiate the Sun’s heat. 
This increases the temperature 
in some urban regions to 
a level comparable to that 
predicted for the next century 
as climate warming continues. 
The team measured trees’ 
photosynthetic rate, as well as 
factors such as water stress and 
pest prevalence, in hotter and 
cooler areas of Raleigh. 

Hotter areas saw less tree 
growth. The team calculates 
that the ‘urban heat island’ 
effect reduced carbon 
sequestration in these trees 
by 12%. The reduction in 
growth was driven mainly by 
the effect of water deficits on 
photosynthesis, not increased 
herbivore activity. 
Proc. R. Soc. B 283, 20161574 
(2016)

P L A N E TA R Y  S C I E N C E 

Ocean on another 
of Saturn’s moons 
Like its neighbours Titan and 
Enceladus, Saturn’s moon 
Dione may harbour an ocean 
beneath its icy surface.

Mikael Beuthe and his 
colleagues at the Royal 
Observatory of Belgium in 
Brussels studied data collected 
from Enceladus and Dione 
by NASA’s Cassini spacecraft. 
They looked for small changes 
in the moons’ gravity and 
shape that can reveal layers of 
buried liquid. Data modelling 
suggested that Dione has a 
65-kilometre-deep global 
ocean hidden beneath some 
100 kilometres of ice. 

Those waters are a possible 
habitat for extraterrestrial 
microbes, should they exist.
Geophys. Res. Lett. http://doi.
org/brg7 (2016)

falsely believed the object was 
hidden. 

The authors suggest an 
implicit theory of mind 
predates human evolution.
Science 354, 110–114 (2016)

and his colleagues created such 
a device with electrodes made 
only from a nickel–organic 
framework (Ni3(HITP)2) that 
has high electrical conductivity. 
The supercapacitor stored 
more energy per area than most 
other carbon-based devices, 
and retained more than 90% 
capacity after 10,000 cycles — 
on a par with commercial 
devices.

Such a supercapacitor 
could have an important role 
in future energy grids, the 
authors say.
Nature Mater. http://dx.doi.
org/10.1038/nmat4766 (2016)
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Aransas filmed three species 
of diatom (Coscinodiscus 
radiatus pictured) as they sank 
slowly in laboratory tanks. All 
exhibited stop-start movement: 
previously unobserved bursts 
of rapid sinking followed by 
periods of near-zero sinking. 
The authors visualized the flow 
of water around individual 
diatoms, and suggest that the 
organisms alter their buoyancy 
by exchanging ions with the 
seawater. 

Rapid changes in sinking 
speed could explain how these 
diatoms compete for nutrients 
with cells that can actively 
swim. 
Proc. R. Soc. B 283, 20161126 
(2016)

A S T R O N O M Y

Strange fading 
star probed
A star seems to have been 
dimming for years, possibly 
because of a cloud of material 
obscuring it from view. 

Benjamin Montet at 
the California Institute of 
Technology and Joshua Simon 
at the Carnegie Observatories, 
both in Pasadena, used 
instruments on NASA’s Kepler 
spacecraft to study a star in the 
constellation Cygnus called 
KIC 8462852, which is brighter 
and larger than the Sun. Four 
years of observations revealed 
that the star dimmed slowly at 
first, by around 0.9% in total, 
then faded more rapidly by 
2% in only six months. A few 
other stars nearby also became 
dimmer, but not to the same 
extent. 

The authors speculate that 
the star’s dimming could be 
explained by the collision or 

break-up of a planet or comets 
in the star’s system, creating a 
cloud of spreading debris.
Astrophys. J. Lett. in the press; 
preprint at https://arxiv.org/
abs/1608.01316 (2016)

M I C R O B I O L O G Y

Gut bacteria help 
cancer drug 
Certain gut microbes work 
with a common cancer drug by 
boosting anti-tumour immune 
responses, making the therapy 
more effective in mice. 

Laurence Zitvogel of the 
Gustave Roussy Cancer 
Campus in Villejuif, France, 
and his colleagues studied the 
effect of two species of bacteria 
on the action of the drug 
cyclophosphamide. When 
they gave antibiotic-treated 
mice the microbe Enterococcus 
hirae, they found that it made 
immune cells called T cells 
more active against specific 
tumour markers and caused 
intestinal immune cells to 
proliferate. Another bacterium, 
Barnesiella intestinihominis, 
drove immune cells to infiltrate 
tumours. In mice that lack 
a protein that restricts these 
species’ growth, the cancer 
drug was nearly twice as 
effective at reducing tumour 
size than in normal animals. 

The results suggest that 
gut bacteria could be used to 
optimize cancer therapies, the 
authors say.
Immunity http://doi.org/brmm 
(2016)
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