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G E N E T I C S

Mice screened gene by gene
A systematic screen of engineered mouse 
lines found that mutations in previously 
unstudied genes were just as likely to 
produce effects as those in genes that had 

already been explored in other scientific publications.
Karen Steel at the Wellcome Trust Sanger Institute in 

Cambridge, UK, and her colleagues analysed 489 genes by 
systematically disabling each one in a separate mouse line. 
More than 40% of these genes were found to be essential for 
survival.

Adult mice from 250 of the lines were run through a wide 
range of tests, revealing traits such as reduced grip strength, 
fused joints, delayed response to heat, impaired hearing and 
altered blood chemistry.

Many results were unexpected: for example, disabling a 
gene that is thought to be involved in hearing led instead 
to increased body weight. Both the data and mutants are 
publicly available, and multiple groups are working together 
to perform similar tests on thousands more genes. 
Cell 154, 452–464 (2013) 
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PA L A E O A N T H R O P O L O G Y

Sex determination 
for the Stone Age 
A DNA-sequencing method 
reliably reveals the sex of 
ancient human remains. 

A team led by Pontus 
Skoglund at Uppsala 
University in Sweden analysed 
high-throughput-sequencing 
data from 14 modern humans 
and from the remains of 
16 individuals up to 70,000 
years old. By comparing 
the number of sequences 
that matched the X or Y 
chromosome, the team could 
identify males and females. 
This approach worked even 
when the sequence data were 
deliberately ‘contaminated’ 
by adding present-day DNA 
sequences of the opposite sex.

The technique determined 
the sex of 14 out of 16 ancient 
individuals studied, including 
several Neanderthals and 
a 5,300-year-old mummy 
(pictured). Two Neolithic 
individuals who had been 
classified as females on the 
basis of their morphology were 
identified as males. 

O P T I C A L  P H Y S I C S

Images on a 
subatomic scale
High-speed videos of nuclear 
reactions with frames lasting 
less than one-billionth of 
one-billionth of a second may 
eventually be possible, owing 
to a theoretical scheme for 
making ultrashort laser pulses.

Longer pulses of light lasting 
several attoseconds (10–18 
seconds) are already used 
to capture high-resolution 
films of atomic and electronic 
processes. The pulses are 
typically generated from 
X-rays that are emitted when 
electrons are scattered by 
infrared lasers and then 
recombine with parent atoms. 

Carlos Hernández-García 
of the University of Colorado 
Boulder and his colleagues 
suggest an even more sensitive 
technique that involves 
measuring the interference 
pattern between X-ray pulses 
emitted from electrons that 
have been scattered and 
recombined multiple times, 
potentially generating pulses 
that last only hundreds of 
zeptoseconds (1 zeptosecond 
is 10–21 seconds). Such a 
timescale could be used to 
image subatomic processes. 
Phys. Rev. Lett. 111, 033002 
(2013)

The method could be useful 
for determining the sex of 
juvenile or highly degraded 
specimens, the researchers say.
J. Archaeol. Sci. http://
dx.doi.org/10.1016/j.
jas.2013.07.004 (2013)

nodes in live mice. These 
T cells guide other white blood 
cells, known as B cells, to 
manufacture antibodies. The 
team found, unexpectedly, 
that the specialized T cells 
continually travelled between 
the structures in which 
B cells mature. This constant 
movement exposes stationary 
B cells to diverse T cells 
and might result in B cells 
producing a wider range of 
pathogen-specific antibodies, 
the authors say.
Science http://dx.doi.
org/10.1126/science.1241680 
(2013)

B I O L O G I C A L  M AT E R I A L S

How mussels flex 
for impact
The thin threads that attach 
mussels to rocks and fast-
moving ships have the perfect 
ratio of components to absorb 
the battering forces of the sea. 

Civil engineers Markus 
Buehler and Zhao Qin of the 
Massachusetts Institute of 
Technology in Cambridge 
measured the strength of 
the mollusc’s ‘byssal threads’, 

P H Y S I O L O G Y

Temperature fits 
the bill
In baby birds, ambient 
temperature can set beak size.

Gary Burness of Trent 
University in Peterborough, 
Canada, and his colleagues 
raised 40 Japanese quail 
hatchlings (Coturnix 

secreted protein fibres that 
extend from its shell to a hard 
surface. Using computer 
simulations, they found 
that the 4:1 ratio of soft 
to stiff material in natural 
threads minimizes the force 
experienced where threads 
join the shell, allowing the 
attachment to withstand 
crashing wave forces up to 
nine times the strength of the 
threads as measured with a 
stationary load. 

The authors suggest that the 
insights could help researchers 
to design earthquake-resistant 
buildings, which, like mussels, 
must withstand fluctuating 
forces. 
Nature Commun. 4, 2187 
(2013)

japonica; 
pictured) 
at high 
(30 °C) or low 
(15 °C) temperatures. After 
51 days, the hatchlings raised 
in warm conditions had 
longer bills than the chilled 
chicks. Beak growth in cold-
reared chicks caught up after 
all birds were moved to an 
intermediate temperature, 
but the surface temperature 
of their beaks was, on 
average, 7.4 °C lower than 
that of birds reared at warmer 
temperatures, suggesting less 
blood flow.

Cold conditions soon after 
hatching may irreversibly 
inhibit blood flow or blood-
vessel development in beaks.
Proc. R. Soc. B. 280, 20131436 
(2013)
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