
GEOSCIENCE Tremor sensors 
trundle towards the frozen 
Alaskan tundra p.16

MOLECULAR BIOLOGY Carl 
Linnaeus had his elephants 
all mixed up p.18

PATHOGENS Virologists 
challenge rules on 
export licences p.19

NEUROSCIENCE Studies of 
the brain gain fresh 
momentum p.21

B Y  E L I Z A B E T H  G I B N E Y

An X-ray space telescope has taken pole 
position ahead of a gravitational-wave 
observatory in the race to be Europe’s 

next major space-science mission. 
On 31 October, European Space Agency 

(ESA) director of science and robotic explo-
ration, Alvaro Giménez, put forward the “hot 
and energetic Universe” and the “gravitational 
Universe” as the two themes that will shape 
the agency’s next large (L-class) projects —
the €1-billion (US$1.4-billion) L2 and L3 
missions, scheduled for launch in 2028 and 
2034, respectively. ESA’s Science Programme 
Committee, composed of member-state rep-
resentatives, will consider the recommenda-
tion and announce a decision at a meeting 
on 28–29 November. It would be rare for the 
committee not to endorse the science direc-
tor’s advice.

The first of the themes is good news for 
Athena+ (the Advanced Telescope for High 
Energy Astrophysics), an X-ray observatory 
that would be the front runner in a formal 
call — planned for next year — for mission 

proposals to probe the hot and energetic 
aspects of the Universe. The observatory, which 
will carry a  telescope and instruments to meas-
ure the energy of X-ray sources and image them 
with unprecedented precision, would study 
how hot gas evolves into galaxy clusters and 
how black holes grow. Luigi Piro, a member of 
the Athena+ instrument and optics working 
group at Italy’s National Institute for Astrophys-
ics in Rome, says that half of all visible matter 
is in this ‘hot phase’, but is poorly understood. 
“We will now be able to tackle questions about 
how the Universe is actually working and what 
is the role of hot plasma and black holes in 
shaping the Universe,” he explains.

The second theme would focus on gravita-
tional-wave astronomy, a field never before 
studied in space. The planned space-based 
mission eLISA (evolved Laser Interfero-
meter Space Antenna) would detect the low- 
frequency gravitational waves that are thought 
to stretch the fabric of space-time. Gravita-
tional waves have not been directly detected 
at ground-based observatories. eLISA would 
bounce lasers between three spacecraft 
at least one million kilometres apart, and  

spot a passing wave when it alters the precise  
positioning of one of the spacecraft. 

eLISA would detect the signals from  
colliding supermassive black holes and be able 
to trace the evolution of galaxies, says Karsten 
Danzmann, director of the Max Planck Insti-
tute for Gravitational Physics in Hannover, 
Germany. Because gravitational ripples can 
pass undisturbed through matter that affects 
electromagnetic waves, eLISA will enable 
scientists to ‘see’ further back in time, to the 
earliest days of the Universe. It is also hoped 
that eLISA will tackle questions in fundamen-
tal physics, such as whether general relativity 
holds at the edges of black holes.

For proponents of eLISA, a launch date 
of 2034 is frustrating, because a pathfinder 
mission to test the necessary technology is 
set to fly in 2015 after several years of delays. 
Danz mann says that the proposal that the 
X-ray observatory should be the first to launch 
reflects a desire to concentrate on the “slightly 
less risky” of the two projects. 

But Randall Smith, an X-ray astronomer at 
the Harvard-Smithsonian Center for Astro-
physics in Cambridge, Massachusetts, 

Athena+, a planned X-ray observatory that would be the most powerful ever flown, is likely to be launched in 2028.

A S T R O N O M Y

X-rays top space agenda
European agency selects mission themes, with X-ray telescope the biggest winner.
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admits that he was surprised that his 
field was picked ahead of gravitational-wave 
astronomy, given that in previous competi-
tions, including the US Decadal Survey, which 
decides future NASA missions, the latter had 
been given the edge. 

Many astrophysicists think that the ideal 
situation would be to go for both projects in 
parallel, because the two observatories would 
be looking at some of the same targets, such as 
black holes, albeit through very different eyes. 
Bringing the gravitational mission forward 
would require a cash injection. But Danzmann 
says that China has already expressed an inter-
est in getting involved with a space-based 
gravitational-wave detector. And NASA, which 
pulled out of a similar joint mission in 2011, 
might be able to reconsider contributing after 
the launch of the James Webb Space Telescope 
in 2018, he suggests. 

ESA’s science programme schedules three 
missions of this scale every 20 years (see ‘X-ray 

specs’). In May last year, the Jupiter Icy Moons 
Explorer (JUICE) was approved as the first of 
three missions under ESA’s Cosmic Vision pro-
gramme, intended for the L1 launch opportu-
nity in 2022. At that time, previous incarnations 
of Athena+ and eLISA missed out on selection. 
The L2 and L3 science themes were based on 
recommendations from ESA’s independent 
Senior Survey Committee, chaired by astrono-
mer Catherine Cesarsky, a former director- 
general of the European Southern Observatory.

The current two winners were selected 
from 32 proposals presented at a meeting in 

September. Other options considered were a 
γ-ray tele scope, a mission to explore interstel-
lar space and a host of proposals to explore 
moons and planets in the Solar System.

Although disappointed that no plan-
etary missions have been put forward, Colin 
Wilson, a planetary physicist at the University 
of Oxford, UK, says that his field will still be 
busy in the coming decade, through planned 
ESA missions to Mercury, Mars and Jupiter. 

But, he adds, exploring the farthest realms of 
the Solar System, beyond Saturn, will be a real 
challenge in the coming decades. ■

B Y  H E L E N  S H E N

Anthony Chan spent two years creating 
the first five monkeys in the world to 
be genetically engineered with human 

mutations — in this case, for Huntington’s dis-
ease. But three of the five monkeys, reported 
in 2008, developed severe symptoms of Hun-
tington’s much more quickly than anticipated, 
and had to be killed within a month of birth1. 
Viruses used to introduce the relevant gene had 
inserted extra copies randomly, intensifying the 
symptoms — and highlighting the method’s 
limitations in creating animal disease models. 

Chan, a geneticist at Emory University in 
Atlanta, Georgia, and other scientists around 
the world are now eyeing precision genome-
editing techniques that solve such problems 
by using enzymes and RNA instead of viruses. 
Many have high hopes that transgenic mon-
keys will mimic human genetic conditions 
more faithfully than mice — and thus permit 
better drug-development tests. Many also say 

that the primates will accelerate basic research 
in neuro science, permitting researchers to map 
and test complex neural circuits underlying 
behaviours that do not exist in simpler organ-
isms. “We weren’t even able to think about this 
before,” says Chan. 

Work is already under way in a few labs. 
Erika Sasaki, a geneticist at Keio University in 
Tokyo, was part of the team that used viruses 

to produce the first transgenic marmoset to 
pass on an engineered gene to its offspring2. 
On 11 November, at the annual meeting of the 
Society for Neuro science in San Diego, Cali-
fornia, Sasaki and her colleagues will present 
efforts to model autistic behaviour in mar-
mosets using mutations produced with zinc-
finger nucleases — a class of DNA-cutting 
enzyme. Next month, the Salk Institute for 

N E U R O S C I E N C E

Precision gene editing paves 
way for transgenic monkeys
Despite political challenges, engineered primates could be better disease models than mice.

X-RAY SPECS
The European Space Agency is very close to finalizing the following line-up of large (L-class) missions.

Mission Name Launch date Study targets

L1 JUICE 2022 The magnetic field of Jupiter’s moon Ganymede

L2 Athena+ 2028 Black holes and galaxy clusters.

L3 eLISA 2034 Gravitational ripples from black-hole mergers.

NEW ANGLES ON THE BRAIN
A                special issue
www.nature.com/neuroscience2013

Nature

Marmosets are among the primates that may soon be engineered with custom genetic-editing methods.
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