
PloS Genet. doi:10.1371/journal.
pgen.1000929 (2010)
Lizards on the Caribbean’s 
Lesser Antilles islands 
were thought to provide a 
rare example of evolution 
resulting from geographical 
isolation. But work by Roger 
Thorpe and his colleagues 
at Bangor University, UK, 
suggests otherwise. They 

studied populations of the 
lizard Anolis roquet (pictured) 
on the island of Martinique. 
This island formed by the 
merging of four ancient 
islands, each of which had 
already been populated by 
its own lizard species for 
between six million and eight 
million years. 

Using genetic analysis, 

the researchers found that 
lizards that originated on 
separate islands showed less 
reproductive isolation than 
populations from the same 
island that lived in distinct 
habitats. The results suggest 
that speciation was driven by 
adaptation to new habitats 
and not geographical 
isolation.

MICROSCOPY

See through tissue
Opt. Lett. 35, 1245–1247 (2010)
Fluorescence microscopy has become an 
indispensable tool for cell biologists. But the 
light beams used to penetrate a sample are 
scattered by tissues, complicating efforts to 
image below a tissue’s surface.

Now, Ivo Vellekoop and Christof Aegerter 
of the University of Zurich in Switzerland have 
developed a type of fluorescence microscopy 
that can see what lies beneath. They adjusted 
the properties of the incoming light so that it 
constructively interfered with light scattered 
by the intervening material. The result was 
a sharply focused beam that could detect 
fluorescent beads below a light-scattering 
zinc-oxide layer, with the same resolution as a 
conventional fluorescent microscope.

NEUROSCIENCE

What makes masculinity?
Neuron 66, 260–272 (2010)
In many vertebrates, male sexual and 
territorial behaviours are regulated by 
testosterone and oestrogen in the brain. 
Nirao Shah at the University of California, 
San Francisco, and his colleagues have found 
that, in male mice, testosterone controls 
the extent of these behaviours, but not their 
programming during development. The 
authors confirm previous findings that this 
programming is mediated by oestrogen, which 
in the male brain is derived from testosterone.

The authors discovered that the androgen 
receptor, which binds testosterone, is not 
abundant in the brains of developing male 
mice, but that oestrogen results in greater 
expression of this receptor later on in males 
than in females. Mice in which the gene for 
this receptor was deleted in the nervous 
system still displayed typical sexual and 
territorial behaviours, but to a lesser extent. 

ATMOSPHERIC SCIENCE

Ozone high and low
Geophys. Res. Lett. doi:10.1029/2010GL042812 (2010)
A combination of climate change and repair 
of the hole in the stratospheric ozone layer 
could, by 2100, lead to increased ozone 
concentrations in the lower atmosphere 
(troposphere), particularly in the Southern 
Hemisphere. Higher levels of ozone could 
adversely affect air quality and human health. 

Guang Zeng of the National Institute of 
Water and Atmospheric Research in Lauder, 
New Zealand, and her colleagues used a 
tropospheric chemistry climate model to 

GENOMICS

Rat sequencing redux
Genome Res. doi:10.1101/gr.103499.109 (2010)
Using rapid DNA sequencing methods, 
Timothy Aitman of Imperial College London 
and his colleagues have sequenced the 
genome of a rat strain widely used to study 
high blood pressure. They compared the 

OCEANOGRAPHY

Deep-sea biomass boom
Proc. R. Soc. B doi:10.1098/rspb.2010.0462 (2010)
Submarine canyons are widespread in the deep 
ocean, but little is known about the life that 
they support. Fabio De Leo at the University of 
Hawaii in Honolulu and his team report that 
the floor of the Kaikoura Canyon off the coast 
of New Zealand sustains a huge population of 
invertebrates (a sampling pictured).

The biomass that the authors collected in 
grab samples and trawls was 100 times greater 
than any reported previously for habitats more 
than 500 metres below the sea surface that are 

Not-so-lonesome lizards

not fed by hydrothermal vents. The team also 
detected large numbers of rattail fish, which 
are probably feeding on these invertebrates.

Deep-sea canyons are potential hot spots 
for bottom-dwelling organisms, and thus 
could provide fish with feeding grounds.
For a longer story on this research,  
see go.nature.com/YXhxL5

separate the effects of two factors on the 
global ozone budget: changes in atmospheric 
circulation due to climate change, and the 
expected recovery of stratospheric ozone.

When ozone recovery was included, 
predicted increases in ozone at Earth’s surface 
almost doubled in southern extra-tropical 
regions during winter months, relative to 
increases caused by climate change alone. 
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Discuss this paper at  
go.nature.com/2OppXY

James Noonan 
Yale University, New Haven, 
Connecticut

An evolutionary geneticist looks 
at how small genetic changes can 
have big evolutionary effects.

Vertebrates are diverse in both 
form and function. What genetic 
alterations underlie this diversity? 
Evolutionary modifications in brain 
size or limb length, for example, 
involve changes in the complex 
developmental processes that give 
rise to these structures. Work in fish 
elegantly illustrates how a single 
genetic change can have profound 
effects on morphological evolution.

David Kingsley at Stanford 
University in California and his 
colleagues focused on threespine 
sticklebacks (Gasterosteus 
aculeatus), which exist in both 
marine and freshwater ecosystems 
(Y. F. Chan et al. Science 327, 
302–305; 2010). Most bear pelvic 
spines on their underside; however, 
several freshwater populations 
have lost these structures. 

In previous work, the authors 
suggested that the gene Pitx1 is 
involved in pelvic reduction in these 
fish. Now they show that deletion 
of a sequence that activates Pitx1 
expression in the pelvis is directly 
responsible for the loss of pelvic 
spines in sticklebacks. In a simple 
but powerful experiment, they 
demonstrate that introducing the 
Pitx1 gene to these pelvic-reduced 
fish, under the control of the 
intact Pitx1 regulatory element, is 
sufficient to restore pelvic spines. 

The Pitx1 regulatory deletion has 
occurred independently in at least 
nine stickleback populations. This 
may be because the Pitx1 regulatory 
element is in a particularly fragile 
region of the genome that is prone 
to deletion. Moreover, population-
genetic evidence suggests that 
this recurrent loss of Pitx1 pelvic 
expression confers a strong fitness 
advantage — possibly because 
insects that prey on sticklebacks 
can grab onto pelvic spines. 

This study illustrates the power of 
laboratory genetics in understanding 
evolutionary mechanisms, and by 
doing so provides a conceptual basis 
for future functional studies of the 
evolutionary process.

DRUG DEVELOPMENT

Virus knockdown 
Proc. Natl Acad. Sci. USA doi:10.1073/
pnas.0912186107 (2010)
The use of small RNA molecules called 
short interfering RNAs (siRNAs) to silence 
specific genes involved in disease has so far 
yielded few positive results in the clinic. John 
DeVincenzo at the University of Tennessee 
in Memphis and his colleagues report results 
from a phase II clinical trial that tested an 
siRNA on adults infected with respiratory 
syncytial virus (RSV), a major cause of 
respiratory infection in infants. The siRNA 
molecule blocks a viral protein involved in 
RSV replication.

In the 88-person study, volunteers received 
the siRNA daily by means of a nasal spray for 
two days before and three days after being 
experimentally infected with RSV. The team 
detected viral replication in 44.2% of people 
given the spray, compared with 71.4% of 
those receiving a placebo spray.

MICROBIOLOGY

Bacterial break up
Science 328, 627–629 (2010)
A class of unusual amino acids that disperses 
films of bacteria might be used to make 
disease-causing species vulnerable to attack.

Biofilms are communities of bacteria that 
adhere to each other and are hard to eradicate, 
causing problems in hospitals and factories. 
Richard Losick of Harvard University in 
Cambridge, Massachusetts, and his colleagues 
found that the bacterium Bacillus subtilis 
can produce a mixture of d-amino acids that 
trigger the dispersal of its films. These amino 
acids are mirror images of the l-amino acids 
that are more commonly found in proteins.

Adding these d-amino acids to biofilms 
broke up B. subtilis communities (pictured), 
as well as films of the pathogenic bacteria 
Staphylococcus aureus and Pseudomonas 
aeruginosa. The d-amino acids were 
incorporated into bacterial cell walls, where 
they prevented attachment of the protein 
fibres that hold biofilms together.

OPTICAL DEVICES

Organic light
Nature Mater. doi:10.1038/nmat2751 (2010)
Light-emitting transistors made from organic 
materials could become the next generation 
of low-cost display technologies. The organic 
light-emitting transistor (OLET), made by 
Michele Muccini and Raffaella Capelli at the 
Italian National Research Agency in Bologna 
and their colleagues, is 100 times more 
efficient at converting electricity into light 
than the equivalent organic light-emitting 
diode (OLED), the latest technology for thin, 
lightweight displays. 

The OLET consists of a luminescent matrix 
sandwiched between two semiconductor 
layers, all stacked on a substrate. The 
architecture of these layers decreased or 
prevented the loss of photons and quenching 
of excitons — both particles responsible for the 
light emission — that are common in OLEDs.

COGNITIVE NEUROSCIENCE

Attention please!
J. Neurosci. 30, 6072–6079 (2010)
People can ignore the most attention-grabbing 
object in the room thanks to a neural circuit 
that dampens perception of such distractions.

Carmel Mevorach at the University of 
Birmingham, UK, and his colleagues asked 
12 volunteers to perform a visual task in which 
they had to focus on a less prominent stimulus 
presented among more obvious ones. The 
authors used functional magnetic resonance 
imaging to monitor the left occipital pole, a 
part of the brain involved in visual processing 
in the task. They also used a technique known 
as transcranial magnetic stimulation to lower 
the activity in a brain region involved in 
attention, the left intraparietal sulcus.

The researchers show that this attention 
region directly suppresses activity in the 
visual-processing area when prominent 
distractions need to be ignored. This neural 
circuitry may be disrupted in attention-deficit 
disorders and even in ageing, the authors say. 

spontaneously hypertensive rat’s genome 
with the first rat genome to be sequenced, 
in 2004, and found that the two strains are 
about as different from one another as any 
two humans that have been sequenced so far. 
By contrast, mouse strains sequenced to date 
have much more variable genomes. 

The team found 788 genes in the 
hypertensive rat that seem to be mutated 
enough to disrupt the function of the proteins 
that they encode. Many of these encode ion-
channel proteins, such as those that regulate 
calcium and potassium, and may have a role 
in regulating blood pressure. 
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Discuss this paper at  
go.nature.com/HUIbHQ

Aaron Clauset 
Santa Fe Institute, New Mexico

A theoretician ponders what 
physics has to offer ecology.

Many species are concentrated 
in biodiversity hot spots such 
as tropical rainforests and coral 
reefs. But our estimates of how 
many species these and other 
ecosystems contain are very 
rough. Conservation efforts and 
ecological theories would be better 
served by a more accurate picture.

Our best guesses come 
from empirical species–area 
relationships, which count the 
number of species observed as a 
function of geographical area. These 
relationships show sharp increases 
at local and continental scales, 
but slow growth at intermediate 
scales. Despite decades of study, 
ecologists have no clear explanation 
of this pattern’s origins or what 
causes deviations from it.

James O’Dwyer and Jessica 
Green at the University of Oregon 
in Eugene recently developed a 
spatially explicit stochastic model 
of species birth, death and dispersal 
that can be solved mathematically 
using techniques from quantum 
field theory (J. P. O’Dwyer and J. L. 
Green Ecol. Lett. 13, 87–95; 2010). 
Amazingly, the model predicts 
a species–area relationship that 
agrees with decades of empirical 
data, without including ecologically 
important factors such as body 
size, predation, habitat or climate.

The work both solves a long-
standing mystery and exemplifies 
a good null model. Because the 
model includes only neutral 
mechanisms (birth, death and 
dispersal), deviations can be 
interpreted as evidence of non-
neutral, ecologically significant 
processes. It also shows the 
value of shifting the focus from 
small-scale, context-dependent 
processes to large-scale neutral 
dynamics, a perspective more 
common in physics than biology.

The model and its shift in 
perspective could shed light on 
the immense, important and 
increasingly studied world of 
microbial ecologies, which is even 
more mysterious than those of 
rainforests and coral reefs.

NANOELECTRONICS

Protein transistor
Nano. Lett. doi:10.1021/nl100499x (2010)
A carbon nanotube transistor can be 
controlled by a protein complex that is 
powered by the cellular energy source ATP.

The device (pictured), developed 
by Aleksandr Noy at the University of 
California, Merced, and his colleagues, 
uses a carbon nanotube to bridge two metal 
electrodes. The nanotube is coated by a 
lipid bilayer. Embedded in that layer is the 
ATP-powered pump, which is widespread in 
cells and mediates the exchange of sodium 
and potassium ions across membranes. 
The central part of the carbon nanotube is 
exposed to an ATP solution. 

When the device is switched on, the pump 
pushes ions across the lipid membrane, 
changing the conductance of the carbon 
nanotube and boosting the transistor’s 
current output by up to 40%. Applications 
could include biological nanoelectronic 
devices. K.S.

NEURODEVELOPMENT

Small brain roots
Neuron 66, 386–402 (2010)
Babies with a genetic disorder called primary 
autosomal-recessive microcephaly are born 
with unusually small brains. Five genes have 
been implicated, and it is thought that a 
defect in the pool of neural progenitor cells 
— the precursors of more specialized brain 
cells — is to blame.

Li-Huei Tsai at the Massachusetts Institute 
of Technology in Cambridge and her group 
showed how a protein encoded by one of 
these genes, Cdk5rap2, is linked to the defect 
by knocking it down in the neocortex of 
mouse embryos. This caused the progenitor-
cell pool to shrink because more cells 
developed prematurely into neurons instead 
of replenishing the progenitor supply. 

The team also found that, to do its job, 
Cdk5rap2 interacts with another protein, 
pericentrin. Malfunctioning pericentrin is 
associated with another disorder involving 
abnormal brain size. C.L.

POPULATION GENETICS

Nautical niches
Mol. Ecol. doi:10.1111/j.1365-294X.2010.04647.x 
(2010)
Mobile marine animals such as dolphins 
seem unlikely to form subpopulations, 
as there are no obvious physical barriers 
between them. Nevertheless, cetaceans do 
congregate in different parts of the ocean, 
creating distinct genetic groups.

To find out how environmental factors 
influence this segregation, Martin Mendez 
of Columbia University in New York and 

their logic gates when current leaks out. 
However, quantum manipulations of atoms 
and small molecules offer a way around  
these limits. 

Kenji Ohmori at the Institute for Molecular 
Science in Okazaki, Japan, and his colleagues 
describe a new logic component that could 
be used in quantum-information science. It 
is an ultra-fast Fourier transform, a standard 
mathematical tool used in electronic signal 
processing to convert signals from one 
function to another. 

The team excited an iodine molecule 
such that its quantum vibrations executed 
Fourier transforms in just 145 femtoseconds 
— several orders of magnitude faster than 
is possible in today’s computer chips. The 
technique shows another way in which a 
quantum computer could, in theory, be both 
faster and more accurate than a classical 
computer. E.H.

Correction
The Research Highlight ‘Rat sequencing redux’ 
(Nature 465, 12–13; 2010) incorrectly stated 
that genome-sequence diversity between 
the spontaneously hypertensive rat and the 
reference brown Norway rat is less than that for 
currently sequenced mouse strains. In fact, the 
rat sequence diversity is about twice as high.

his co-workers carried out a genetic analysis 
of the franciscana dolphin (Pontoporia 
blainvillei), which lives in the western South 
Atlantic. They studied tissue samples from 
275 individuals from six points along the 
Argentinian coast, and examined ten years of 
environmental data on these dolphins’ ocean 
haunts gathered by remote sensing. 

The team found that differences in nuclear 
DNA structure between subpopulations 
correlated more strongly with differences in 
local environmental conditions — such as 
chlorophyll levels and turbidity — than with 
geographical distance. E.M.
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