
ASTRONOMY

Saturn’s beat
Geophys. Res. Lett. doi:10.1029/2010GL044057 (2010)
The ringed planet has rhythm. Researchers 
previously observed a regular pulsation in the 
ultraviolet glow of Saturn’s aurorae, and now 
show that this beats in time with the planet’s 
radio emissions. 

In the 1980s, when the Voyager spacecraft 
detected an electromagnetic pulse oscillating 
in a recurring, 11-hour period, this was 
thought to be tied to the planet’s rotation. But 
over the years the beat has sped up and slowed 
down. Jonathan Nichols at the University of 
Leicester, UK, and his colleagues analysed 
images (pictured) from the Hubble Space 

IMMUNOLOGY

Killer cells help
J. Exp. Med. doi:10.1084/jem.20092749 (2010)
The primary job of natural killer (NK) 
cells, a type of immune cell, is to destroy 
host tissue infected by pathogens. The cells 

MATERIALS SCIENCE

Decorating graphene
Nano Lett. doi:10.1021/nl1024744 (2010)
In order for single-atom-thick sheets of 
carbon, or graphene, to be used in sensors, 
transistors and other devices, reactive 
molecules must be attached to them so that 
the sheets can be chemically bonded to other 
materials. Mingdi Yan at Portland State 
University in Oregon and her colleagues 
report a simple way to do this. 

They created three variants of 
perfluorophenylazide, a compound that 
reacts with graphene’s carbon–carbon bonds 
when heated or illuminated with a mercury 
lamp. Each variant carried a different 
molecular group. By mixing each variant 
individually with a solution of graphene 
flakes, the team attached a specific molecule 
to the graphene, preparing the carbon sheet 
for further chemical bonding. 

Previous methods were less controlled, so 
attached a variety of molecules to graphene at 
varying densities.

NANOBIOTECHNOLOGY

Tiny cell transistor
Science 329, 830–834 (2010)
A nanometre-sized transistor disguised as part of a biological 
membrane has infiltrated a living cell (pictured) and measured 
its electrical activity. 

Charles Lieber and his colleagues at Harvard University in 
Cambridge, Massachusetts, created their hairpin-shaped 
device out of a silicon nanowire with a tiny transistor on the 
elbow of the bent pin and an electrical contact on each of the 
pin’s two arms. They coated the elbow’s tip with phospholipids 
— the main constituent of cell membranes — tricking the 
membrane into accepting the tip and pulling it inwards. The 
authors made a device less than 50 nanometres wide — 
smaller than many virus particles.

The team poked the probe into a single cultured embryonic 
chicken heart cell and used it to record a series of voltage 
peaks corresponding to the beating of the cell.
For a longer story on this research, see go.nature.com/t4z6hK

ORGANIC CHEMISTRY

Fantastic fluorination
J. Am. Chem. Soc. doi:10.1021/ja105834t (2010)
Attaching fluorine to small organic molecules 
can improve their pharmacological 
properties. But the process often relies on 
palladium catalysts and harsh reaction 
conditions.

Tobias Ritter and his colleagues at Harvard 
University in Cambridge, Massachusetts, 
have developed an alternative approach 
based on a silver catalyst. Using the relatively 
inexpensive silver oxide, they successfully 

AGEING

Proteins clump with age
PLoS Biol. 8, e1000450 (2010)
Ageing worms accumulate protein clumps 
similar to those observed in humans with 
Alzheimer’s and Huntington’s disease.

Cynthia Kenyon and her colleagues at 
the University of California, San Francisco, 
searched for proteins made by the nematode 
Caenorhabditis elegans that would not dissolve 
in detergents — a sign that the proteins 
would aggregate into insoluble clumps. The 
researchers found 461 proteins that become 
more insoluble as the worms age. Several of the 
proteins were similar to those that are found 
clumped and tangled in the brains of patients 
with Alzheimer’s disease.

Furthermore, mutations that slow 
ageing in C. elegans by interfering with an 
insulin-signalling pathway also delayed the 
accumulation of insoluble proteins. The 
results suggest that disease is not the only 
factor to blame for protein aggregation, with 
ageing playing a part as well. 

Telescope to show that Saturn’s dazzling 
aurorae change intensity in time with the 
radio emissions. This suggests that the two are 
physically linked. Further studies of Saturn’s 
magnetosphere may uncover the reason for 
the radio period’s odd pace, the authors say.

fluorinated several small molecules, including 
a cholesterol drug, attaining high yields under 
milder reaction conditions.

Although the new method requires an 
additional synthetic step, it should be suitable 
for late-stage fluorination of complex small 
molecules such as pharmaceuticals, the 
authors say.
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Gerry Melino 
Medical Research Council, 
University of Leicester, UK 

A cancer biologist weighs up 
p53, metabolism and cancer.

The classic tumour-suppressor 
gene, p53, plays a pivotal part in 
halting the cell cycle and inducing 
programmed cell death in response 
to DNA damage. However, recent 
data suggest that it also has a 
role in cellular metabolism. I have 
become intrigued by the possibility 
that the inactivation of p53, which 

is common in tumours, also 
contributes to a cellular shift from a 
metabolic pathway called oxidative 
phosphorylation to a less efficient 
one known as glycolysis. This 
shift, called the Warburg effect, is 
characteristic of tumour cells.

Two papers shed light on this 
possibility. Both show that GLS2, 
an enzyme involved in oxidative 
phosphorylation, is regulated 
by p53 under stressed and non-
stressed conditions. Arnold Levine 
at the Institute for Advanced 
Study in Princeton, New Jersey, 
and his colleagues also show that 
GLS2 increases the respiration 

rate in the cell’s energy-producing 
organelles, the mitochondria, 
resulting in increased generation 
of the cell’s fuel source, ATP 
(W. Hu et al. Proc. Natl Acad. Sci. 
USA 107, 7455–7460; 2010). 

Meanwhile, Carol Prives at 
Columbia University in New York 
and her co-workers find that 
GLS2 expression is lost, or greatly 
decreased, in liver cancers, and 
that overexpression of GLS2 
reduces the number of tumour 
cell colonies formed (S. Suzuki 
et al. Proc. Natl Acad. Sci. USA 107, 
7461–7466; 2010). The results 
reveal that GLS2 is an important 

component in mediating a novel 
function of p53: the regulation of 
energy metabolism. 

This is an attractive and 
provocative hypothesis. There 
are some understandable 
discrepancies in the data, 
which suggests that additional 
mechanisms may be contributing 
to the metabolic changes. 
Nevertheless, these two papers 
provide a potential mechanism 
linking the metabolic and genetic 
characteristics of tumours.

View the archive at http://blogs.
nature.com/nature/journalclub

GEOSCIENCE

Ocean acid control
Geophys. Res. Lett. doi:10.1029/2010GL043181 (2010)
As atmospheric carbon dioxide levels 
rise, some of that gas dissolves in ocean 
waters, lowering the surface pH 
and potentially harming marine 
ecosystems. Quick and aggressive 
emissions reductions are key to 
minimizing this acidification, 
say Dan Bernie at the Met Office 
Hadley Centre in Exeter, UK, and his 
co-workers.

By coupling a climate model to 
ocean and terrestrial carbon models, 
the researchers simulated the 
effect of more than 100 emissions 
scenarios on ocean pH. The model 
outputs indicate that, without any 
mitigation strategy in place, global 
mean surface pH would drop from 
current levels of 7.9–8.3 to between 
7.67 and 7.81 by 2100. But in an 
aggressive mitigation scenario, in which 
emissions peak in 2016 and then decrease by 
5% each year, pH would end up at around 8.

CANCER THERAPEUTICS

Nano tumour killer
Nano Lett. doi:10.1021/nl100996u (2010)
Potential weapons against cancer are not 
limited to small-molecule drugs, with 
nanomaterials such as carbon nanotubes 

NEUROBIOLOGY

Autism detector
J. Neurosci. 30, 10612–10623 (2010)
Brain scans may be sufficient to identify 
people with autism spectrum disorder 
(ASD), thanks to a new application of a type 
of data analysis.

Christine Ecker and her colleagues at 
the Institute of Psychiatry at King’s College 
London scanned the brains of 20 adults 
diagnosed with ASD and 20 other volunteers 
using magnetic resonance imaging. The 
researchers’ support vector machine 
(SVM) analysis — which is also used in face 
recognition — searched the data for subtle 
differences in cortex morphology between 
the two groups, using several parameters 
previously linked to ASD, such as cortical 
thickness and cortical folding. This identified 

among other candidates. The latest hot 
material, graphene — single-atom-thick 
sheets of carbon — seems to home in on 
tumours and, with the help of a laser, can heat 
up and kill them from within.

Zhuang Liu at Soochow University in 
Suzhou, China, and his colleagues coated 
nanometre-scale graphene sheets with 
polyethylene glycol to increase their 
solubility and stability in the body. They then 
injected the material into tumour-bearing 
mice (pictured left) and found high levels 
of graphene accumulation in their tumours 
after 24 hours (right).

The team administered the graphene to 
another set of 10 mice with breast tumours 
and shone lasers at the growths. The tumours 
disappeared the following day and did not 
regrow during the 40-day experiment. 
Tumours in control mice that did not receive 
either the graphene or the laser treatment 
grew rapidly, killing the mice in about 16 days.

Although a small toxicity study did not 
reveal any obvious side effects, the authors say 
that more safety studies are needed.

several small, mostly non-overlapping, 
differences.

When participants were compared 
individually with data from the groups, SVM 
analysis identified ASD in as many as 90% of 
cases, which is comparable to the accuracy of 
behavioural diagnosis. 

are also thought to boost autoimmunity 
under certain circumstances by acting on 
other immune cells in the lymph nodes. 
Fu-Dong Shi at St Joseph’s Hospital and 
Medical Center in Phoenix, Arizona, and 
his colleagues now report that NK cells have 
a stronger effect on autoimmunity in the 
central nervous system. 

The researchers studied a mouse model 
of multiple sclerosis, a disease in which 
the immune system attacks myelin, the 
protective sheath surrounding nerve fibres 
in the brain and spinal cord. They found that 
NK cells limit inflammation and the immune 
response against myelin antigens. Increasing 
the number of NK cells in the central nervous 
system protected the animals from disease, 
whereas limiting the cells’ numbers made 
symptoms worse. The researchers speculate 
that drugs used to treat multiple sclerosis may 
exert their positive effect by increasing NK 
cell numbers. 
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