
MATERIALS SCIENCE

Diamond insight
Science 318, 1424–1430 (2007)
Researchers say that they have resolved 
the puzzle of why the surface of diamond 
(pictured below), usually an outstanding 
insulator, can conduct electricity when 
exposed to air. 

The phenomenon has perplexed 
chemists ever since it was first observed in 
1989. Various groups have shown that the 
material’s conductivity is due to ‘holes’ of 
positive charge, but the holes’ origin has 
been harder to establish. One controversial 
idea is that they result from the movement 
of electrons from carbon atoms into a 
thin film of water adsorbed onto the 
diamond’s surface. 

By carefully measuring the acidity 
and oxygen concentrations of diamonds 
in aqueous solution, John Angus of 
Case Western Reserve University in 

Cleveland and his colleagues show that 
electron transfer between diamond and water 
does occur. This transfer both creates the 
conducting holes and assists water adhesion 
to the surface of the normally hydrophobic 
diamond. 

PLANT BIOLOGY

Burly burley
Proc. Natl Acad. Sci. USA 
doi:10.1073/pnas.0709453104 (2007)
During periods of low rainfall, plants often 
age their leaves and shed them, in part to 
avoid losing water through leaf stomata. By 
inserting a gene that suppresses leaf ageing 
into the genome of Nicotiana tabaccum, 
researchers have engineered a tobacco plant 
that can tolerate extreme drought. 

Eduardo Blumwald of the University of 
California, Davis, and his colleagues added 
a gene encoding isopentenyltransferase, an 
enzyme that catalyses the rate-limiting step of 
a senescence-inhibiting pathway, and linked it 
to a genetic switch that turns ‘on’ when plants 
are drought-stressed. Their transgenic tobacco 
recovered quickly after 15 days without water, 
whereas wild-type tobacco died. Moreover, 

cutting the water supply of modified plants 
by 70% of the amount normally required 
reduced yields only slightly. 

These findings could benefit 
tobacco growers with rain-fed farms 
in countries such as Malawi, where 
burley tobacco is an important cash 
crop and climate-change models 

predict less and more inconsistent 
precipitation.

ASTROPHYSICS

Star stoppers
Mon. Not. R. Astron. Soc. 
doi:10.1111/j.1365-2966.2007.12487.x (2007)
Something must limit how large galaxies 
grow. In galaxies that have one, the activity 
of a supermassive black hole seems a likely 
candidate, but collecting supporting data 
for this theory has proved tricky. Kevin 
Schawinski at the University of Oxford, 
UK, and his colleagues have made the first 
measurements linking black holes to the end 
of star birth in galaxies. 

The team studied almost 16,000 galaxies 
from the Sloan Digital Sky Survey database, 
analysing the spectral features of the light 
emitted by each galaxy’s stars. They found 
that galaxies with brighter disks of gas around 
their black holes — that is, those with more 
active black holes — contain fewer new stars 
than do those with dimmer disks, or less 
active black holes. 

But how black holes might halt galaxy 
growth remains a mystery. One idea is that 
the disks heat galactic gas, preventing stars 
from coalescing. Another points to jets of gas 
along the polar axes of the disks disrupting 
star coalescence. 

MOLECULAR BIOLOGY

Two-way control
Science doi: 10.1126/science.1149460 (2007)
MicroRNAs are well-characterized as 
molecules that can silence genes — often 
hundreds at once — by selectively preventing 
the expression of messenger RNAs by 

Regal revolution
Proc. R. Soc. B doi:10.1098/rspb.2007.1422 (2007)

Cape bees (Apis mellifera capensis) are the only species of honeybee 
in which workers can produce new queens. Cape bee workers do 
this by means of a weird reproductive trick that allows them to 
lay eggs that develop into queens even though the eggs are not 
fertilized. Madeleine Beekman, of the University of Sydney in 
Australia, and her team have figured out how often these workers 
compete with a resident queen to produce future monarchs.

In most bee societies, the queen lays all the eggs in the hive. 
In a few, workers can lay eggs that develop into males. Because an 
average worker is genetically more similar to the queen’s sons than 
to the sons of other workers, it will remove the male offspring of its 
own caste. But the daughter queens of Cape bee workers remain. 
Other workers, in this case, are as related to those daughter queens 
as they are to the queens born of the current sovereign. 

The authors’ genetic analyses show that 23 of 39 new queens 
from seven colonies in South Africa were the offspring of workers, 
and that 15 of these 23 were produced by parasitic workers, from 
other Cape bee colonies. Furthermore, three new queens born of 
resident queens were produced asexually, suggesting that queens 
‘choose’ how they reproduce. 
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ribosomes or by targeting them for 
destruction. A few examples of microRNAs 
inducing gene expression have been reported, 
but the paucity of details as to how they might 
do so has prompted scepticism.

Working with human embryonic kidney 
cells, Joan Steitz and her colleagues at Yale 
University School of Medicine in New 
Haven, Connecticut, have determined 
that a microRNA called miR369-3 brings 
three proteins together, including one 
with an important role in intracellular 
communication. This turns up protein 
expression.

Steitz and her team then looked at two 
often-studied microRNAs and found that 
they also stimulate protein production on 
cell-cycle arrest, leading them to propose 
that this may be a common function of 
microRNAs. Their work adds to evidence 
linking microRNAs to various cancers. 

COSMOLOGY

Listening to inflation
Phys. Rev. Lett. 99, 221301 (2007)
The very early Universe is widely believed 
to have expanded rapidly during a process 
known as inflation. Richard Easther and his 
co-workers at Yale University in New Haven, 
Connecticut, calculated that the end of 
this inflationary period would have excited 
gravitational waves that we may soon have 
the technology to detect. 

They model how, immediately after 
inflation, the Universe would have oscillated 
like a ball coming to rest at the bottom of a 
bowl. Its oscillations would have produced 
background gravity waves ‘loud’ enough to 
be picked up by planned observatories, such 
as future iterations of the Big Bang Observer 
and the Laser Interferometer Gravitational 

Wave Observatory. According to the team’s 
calculations, these instruments should 
provide a rare glimpse of inflation itself, and 
might help to discriminate between different 
theoretical models of how it happened. 

GEOLOGY

Fresh advances 
Geology 35, 1075–1078 (2007)
Periods of massive runoff from melting land 
ice have been linked to rapid shifts in global 
climate, through changes in the circulation of 
the northern Atlantic Ocean. New research 
led by Norway’s Geological Survey suggests 
that these freshwater incursions might be 
more common than previously thought. 

Jochen Knies, of the Geological Survey, 
and his colleagues analysed the oxygen and 
carbon isotopes in a seabed sediment core 
drilled in 1993, at a point off Greenland’s 
east coast where the Arctic and Atlantic 
oceans meet. The researchers expected to 
find evidence of freshwater peaks during 
glacial to interglacial transitions. But instead 
they uncovered freshwater discharges 
spread liberally over the past 800,000 years, 
including some during periods when the 
global climate was relatively stable.  

These events could be helpful to climate 
modellers seeking to shed light on abrupt 
climate changes, the researchers suggest. 

ZOOLOGY

Advantageous offspring
Biol. Lett. doi:10.1098/rsbl.2007.0482 (2007); 
Proc. R. Soc. B doi:10.1098/rspb.2007.1401 (2007)
Evolutionary theory posits that sexual 
creatures maximize their number of 
descendents if they have more sons than 
daughters when conditions are optimal, 

and more daughters than sons in less ideal 
circumstances. Yet the cues that mammals 
use to achieve this are unclear. 

Samuli Helle, of the University of Turku 
in Finland, and his colleagues report a 
correlation between the annual mean 
temperature in northern Finland and the 
sex ratio of newborns in three populations 
of indigenous Sami people (pictured below) 
for the years 1745–1890. The team compared 
demographic data from the parish registers 
of Lutheran churches with a climatic record 
reconstructed from tree rings and an index of 
the North Atlantic Oscillation. Warmer years 
brought an increased proportion of boys, in 
keeping with theory. 

Meanwhile, Elissa Cameron, of the 
University of Pretoria in South Africa, 
and her colleagues raised the proportion 
of daughters in mouse litters by lowering 
the blood glucose levels of females during 
conception. The researchers added 
dexamethasone, a steroid that blocks glucose 
uptake into the blood, to the drinking water 
of female mice for three days while the 
animals had access to a mate. Only 41.9% 
of the litters of dexamethasone-treated 
mice were male, compared with 53.5% in 
control litters.

JOURNAL CLUB
Sarah E. Hitchcock-DeGregori,
Robert Wood Johnson Medical 
School, Piscataway, New Jersey

A molecular biophysicist muses 
on how a vital structural protein 
might have turned out differently.

One thing I love about science is its 
surprises. One signature eukaryotic 
protein is actin, a cytoskeletal 
protein involved in cell migration 
and muscle contraction. Few would 
have guessed that actin has a 
similar structure to proteins with 
little sequence homology or shared 
function beyond hydrolysis of the 

energy-storage molecule ATP.
Some prokaryotic cytoskeletal 

proteins share actin’s folding 
pattern and, like actin, can form 
filaments. Electron microscopy 
initially indicated that the filament 
structure of the DNA-segregation 
protein ParM, for example, is similar 
to actin’s. With improved methods, 
Orlova et al. revealed another 
surprise: ParM’s helix winds in 
the opposite direction to actin’s 
(A. Orlova et al. Nature Struct. 
Mol. Biol. 14, 921–926; 2007). The 
main differences between actin 
and ParM filaments are in contact 
regions between subunits, which 
are crucial for constructing this new 

molecular model of the filament. 
If we consider each evolutionary 

change as a ‘mutagenesis 
experiment’, the number required 
for a common ancestor to become 
actin or ParM is mind-boggling. 
There would be new functions 
and failures along the way — even 
a single amino-acid substitution 
in haemoglobin can cause sickle-
cell anaemia. Without a record of 
genetic changes we cannot know 
the intermediate successes and 
failures, as we do for some bizarre 
invertebrates found in the fossil 
record. Stephen Jay Gould recounts 
these discoveries in Wonderful Life, 
in which he warns of being bound 

by conventional thinking. 
Eukaryotic life settled on the 

actin filament, constrained by 
evolution to be dynamic, to work 
with its motor protein, myosin, and 
myriad binding proteins. Just think, 
if actin filaments had different inter-
subunit contacts — such as those 
in ParM — myosin would be unable 
to bind to it, an important helical 
protein, tropomyosin, would coil 
in the wrong direction for binding 
along the filament and ... well, it’s 
like me wondering what I would be 
like if I had a different father.

Discuss this paper at http://blogs.
nature.com/nature/journalclub
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