
A queen honeybee and her female workers have 
identical DNA sequences but obvious differences 
in behaviour and reproductive ability. This 
can be explained, in part, by the attachment of 
methyl groups to the bees’ DNA, which changes 
gene expression. Now researchers have found 
significant differences in the methylation 
patterns of more than 550 genes — most of 
which are involved in essential cellular activities 
such as metabolism and RNA synthesis.  

Ryszard Maleszka at the Australian National 

University in Canberra and his team analysed 
genomes from the brain tissue of reproductive 
queens and sterile workers to reveal the 
genome-wide distribution of methyl groups. 
They found that methylation sites clustered 
in areas of genes where splicing — a form of 
cutting and pasting — occurs in the RNA that is 
transcribed from the gene. The authors say that 
methylation may influence the splicing process 
to generate different gene products. 
PLoS Biol. 8, e1000506 (2010)
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What makes a queen bee?

M At E R i A L s  s c i E n c E

Graphene meets 
fluorine 
The graphene family has a new 
member: fluorographene, an 
atom-thick sheet of carbon 
in which a fluorine atom is 
attached to every carbon atom. 
The material is effectively a 
two-dimensional analogue of 
Teflon.

Rahul Nair and Andre 
Geim at the University 
of Manchester, UK, and 
their co-workers made the 
material by exposing a sheet 
of graphene to fluorine atoms. 
Unlike graphene, which has 
high electrical conductivity, 
fluorographene exhibits 
high resistance, making it a 

p H A R M A c O L O g Y

Blocking a gut 
reaction
Some metabolized cancer 
drugs are reactivated by 
bacteria in the gut as they 
pass through, causing severe 
diarrhoea. Matthew Redinbo 
at the University of North 
Carolina at Chapel Hill and his 

A s t R O n O M Y

Old galaxies have 
bars of stars
At least 30% of disk-shaped 
galaxies, including the Milky 
Way, have a thick line, or ‘bar’, 
of stars, dust and gas across 
their centre. A new study 
shows that these bars are more 
common in older galaxies than 
younger ones, suggesting that 
they might cause galaxies to age 
more quickly. 

Karen Masters at the 
University of Portsmouth, 
UK, and her colleagues 
examined data from 13,665 
disk galaxies. The galaxies had 
already been catalogued by 
the Galaxy Zoo project, which 
enlists members of the public 
to comb through telescope 
data and classify galaxies. The 
researchers found that as many 
as half of redder galaxies — 
which host only older stars 
— have bars (pictured, top). 
By contrast, 80–90% of bluer 
galaxies — in which stars are 
currently being born in large 
numbers — do not (bottom).
Mon. Not. R. Astron. Soc. 
doi:10.1111/j.1365-
2966.2010.17834.x (2010)

candidate insulating material 
for electronic applications. 

With its outstanding 
thermal and chemical stability, 
and mechanical properties 
that exceed those of steel, 
fluorographene could be used 
in similar ways to Teflon.
Small doi:10.1002/
smll.201001555 (2010)

colleagues have identified the 
molecular structure of a key 
bacterial enzyme responsible, 
and have found several 
chemicals that prevent the 
reactivation.

The small-molecule 
inhibitors block the active 
site of the enzyme, called 
β-glucuronidase, without 
killing the resident bacteria 
or harming mammalian cells, 
which produce a slightly 
different version of the enzyme. 
One inhibitor protected mice 
from diarrhoea and colon 
damage caused by the drug 
irinotecan. Similar treatment 
could allow cancer patients to 
tolerate higher, more effective 
doses of chemotherapy, the 
researchers say.
Science 330, 831–835 (2010)
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