
Individuals of a bird species may nest in 
different areas according to which best 
camouflages the patterns on their eggs, report 
George Lovell at Abertay University in Dundee, 
UK, and his colleagues.

Japanese quail (Coturnix japonica) lay 
speckled eggs that vary greatly in appearance 
between mothers. The authors offered 15 females 
four different colours of sand in which to lay 
their eggs. Using photographic analysis, the team 

found that females with more highly spotted 
eggs typically chose darker sand that matched 
the colour of the spots. By contrast, quail that 
laid lightly spotted eggs selected paler sand that 
matched the background colour of the eggs. 

The authors suggest that individual female 
quail select egg-laying strategies best suited to 
hiding their eggs from detection by predators.
Curr. Biol. http://dx.doi.org/10.1016/j.
cub.2012.12.031 (2013)

A N I M A L  B E H AV I O U R

Quail pick nests that best hide eggs

C L I M AT E  C H A N G E

Black carbon a 
warming culprit
The soot that is emitted into 
the atmosphere from activities 
such as burning of diesel and 
biomass is making a bigger 
contribution to global warming 
than previously thought. This 
finding puts ‘black carbon’ 
second only to carbon dioxide 
in terms of its warming impact.

Tami Bond at the University 
of Illinois at Urbana-
Champaign and her colleagues 
analysed data from a ground-
based network of aerosol 
sensors, run by NASA, as well 
as satellite observations and 
global-emissions inventories. 
The authors found that the 
amount of warming from 
black carbon — which absorbs 
solar radiation and heats the 
atmosphere, as well as melting 
snow and ice — is roughly 
double most earlier estimates.

Lowering black-carbon 
emissions could be a quick 
way to cool the climate, but the 
overall effect of atmospheric 
aerosols on climate is still 
uncertain, the authors caution.
J. Geophys. Res. http://dx.doi.
org/10.1002/jgrd.50171 (2013)
For more on this research, see 
go.nature.com/ztocgf

M AT E R I A L S

Ceramics make 
water unwelcome
Water-repellent materials have 
a wide range of applications, 
but many hydrophobic coatings 
cannot withstand harsh 
conditions. Now, researchers at 
the Massachusetts Institute of 
Technology, Cambridge, report 
the production, from rare-earth 

G E N O M I C S

Gene linked to 
Alzheimer’s
Two studies have identified  
a rare genetic mutation  
that boosts the risk of 

oxides, of ceramic materials 
that remain hydrophobic 
even after exposure to harsh 
environments.

Kripa Varanasi and his 
colleagues synthesized 
ceramics from the lanthanide 
oxide series, including cerium 
oxide. In analysing the surface 
chemistry of the ceramics, 
the researchers found that the 
oxides’ electronic structure 
inhibits hydrogen bonding with 
water molecules. They show 
that water droplets bounce 
off a cerium oxide surface 

(pictured), leaving the surface 
dry. Moreover, the ceramics 
maintain their hydrophobic 
nature even after abrasion and 
exposure to high temperatures.
Nature Mater. http://dx.doi.
org/10.1038/nmat3545 (2013)

Alzheimer’s disease. 
Kári Stefánsson of deCODE 

Genetics in Reykjavik and his 
group analysed the genomes of 
2,261 Icelanders and uncovered 
a mutation in the TREM2 
gene that increased the risk of 
Alzheimer’s disease roughly 
threefold. A separate research 
team, led by John Hardy at 
University College London, 
discovered the same mutation, 
along with several others in the 
same gene, when analysing the 
genomes of more than 1,000 
people with the disease. 

The protein encoded by 
TREM2 is expressed in brain 
immune cells called microglia, 
and regulates the process by 
which these cells engulf cell 
debris. The findings suggest 
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B I O T E C H N O L O G Y

Cancer drugs from algae
Algae could be used to make complex, 
targeted cancer drugs, thanks to their 
photosynthetic organelles, the chloroplasts. 

Immunotoxins are drugs that combine 
a toxin with an antibody; the antibody targets the toxin to 
specific cells, such as cancer cells. However, the drugs have 
proved difficult and expensive to produce. Stephen Mayfield 
and his colleagues at the University of California, San Diego, 
reasoned that the green alga Chlamydomonas reinhardtii 
could be used to produce immunotoxins. The chloroplasts 
of this alga contain the machinery to properly fold complex 
proteins — such as antibodies — and can tolerate some toxins. 

The team used the alga to produce an antibody to CD22 
— a protein found on a type of immune cell called a B cell — 
coupled to a bacterial toxin. The immunotoxin killed B cells 
in culture, and inhibited the growth of human B-cell tumours 
that had been implanted in mice.
Proc. Natl Acad. Sci. USA 110, E15–E22 (2013)
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M I C R O B I O L O G Y

Leprosy bacteria 
reprogram cells 
The bacterium that causes 
leprosy spreads through the 
body by reprogramming 
infected cells to become stem-
cell-like cells that can form 
other cell types.

Leprosy is caused by the 
bacterium Mycobacterium 
leprae, which infects Schwann 
cells that insulate nerve cells. 
When Anura Rambukkana at 
the University of Edinburgh, 
UK, and his colleagues infected 
mouse Schwann cells with the 
bacterium, they found that the 
cells expressed genes typical of 
an earlier developmental stage. 
After they were injected into 
mouse muscle, these stem-cell-
like cells turned into muscle 
cells, and the bacteria spread 
to neighbouring muscle tissue. 
The stem-cell-like cells also 
transferred bacteria to immune 
cells called macrophages, 
which spread the infection 
further.

Understanding how 
M. leprae reprograms cells 
could inform treatment 
strategies, as well as provide 
tools for regenerative medicine, 
the authors say.
Cell 152, 51–67 (2013)
For a longer story on this research, 
see go.nature.com/fbkksy

H Y D R O L O G Y

Irrigation brings 
more rain
Agricultural irrigation in the 
Central Valley of California 
doubles the amount of water 
vapour in the atmosphere, 
leading to increased rainfall 
throughout the southwestern 
United States. 

James Famiglietti and Min-
Hui Lo of the University of 
California, Irvine, analysed the 
impact of irrigation on climate  
using a global climate model. 
They found that irrigation adds 
so much water to the region’s 
hydrological cycle through 
evaporation and transpiration 
(whereby plants release 
water into the atmosphere) 
that summer precipitation is 
increased by 15%. As a result, 
summer run-off is raised by 
56% across the region and by 
28% in the Colorado River 
Basin, which is a source of fresh 
water for southern California. 

A better understanding of 
the impact of irrigation on 
regional climate and water 
availability can improve 
resource management, the 
authors say.
Geophys. Res. Lett. http://dx.doi.
org/10.1002/grl.50108 (2013)

I M A G I N G

Compressed 
picture-taking
Digital cameras take images 
as arrays of pixels that are 
compressed by algorithms 
into a smaller file. But a system 
designed by John Hunt and his 
colleagues at Duke University, 
Durham, North Carolina, can 
generate a compressed picture 
without the need for a post-
processing stage.

E C O L O G Y

Arctic rain brings 
animal pain
Winter rain, an unusual event 
in the high north, drives animal 
numbers on a Norwegian 
Arctic island into decline, 
showing that extreme climate 
events can affect an entire 
community of vertebrates. 

Brage Hansen at the 
Norwegian University of 
Science and Technology, 
Trondheim, and his team found 
that populations of Svalbard 
reindeer (Rangifer tarandus 
platyrhynchus), rock ptarmigan 
(Lagopus muta hyperborea) and 
sibling voles (Microtus levis) on 
the island of Spitsbergen crash 
during especially rainy winters 
— when the animals’ food is 

coated in layers of ice. The 
extreme weather synchronizes 
fluctuations in the population 
numbers of these herbivores. 
This, in turn, causes numbers 
of the Arctic fox (Vulpes 
lagopus; pictured) — which 
preys on ptarmigans and voles, 
and feeds on reindeer carrion 
— to oscillate, but with a one-
year lag. 

The overwintering vertebrate 
community could represent 
a bellwether for the influence 
of global warming on Arctic 
ecosystems, if climate change 
raises the prevalence of warmer 
and wetter winters. 
Science 339, 313–315 (2013)

The device uses an approach 
that samples image data at 
random, but still includes 
enough information to 
generate a good-quality image. 
The authors used an aperture 
made of a strip of metamaterial 
— an artificial structure that 
interacts with light in ways not 
found in nature — that guides 
microwaves to a single-pixel 
sensor. The patterns in the 
material are ‘transparent’ to 
certain wavelengths, so the 
signal ‘leaks’ information 
as it moves down the strip, 
allowing for the random data 
sampling.

Using this system, the 
researchers created a video of 
a moving object’s path in one 
dimension. The technology 
could one day be used in 
airport scanners, radar 
systems and infrared imaging, 
the authors say.
Science 339, 310–313 (2013)

that, in the brains of people 
with the neurodegenerative 
disorder, immune cells are 
unable to clear away the 
plaques that are hallmarks of 
the disease.
N. Engl. J. Med. 368, 107–116; 
117–127 (2013)
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