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Editorial

BY FRANÇOISE GAILL, DIRECTOR OF CNRS’S 

INSTITUTE OF ECOLOGY AND ENVIRONMENT 

(INEE)

�The International Year of Forests 2011 
has just come to a close. It followed 
 another UN initiative, the 2010 Year of 
Biodiversity. And this was a logical 
 progression: the world’s forest ecosys-
tems harbor a large part of the Earth’s 
terrestrial biodiversity, and their environ-
mental functions are vital for the well-
being of humanity and the entire 
 biosphere. CNRS is at the forefront of 
 international research on forests, their 
inner workings and dynamics, their con-
servation, and the sustainable use of 
their resources. The Center’s research 
stations, such as those in Puéchabon, 
near the southern French town of 
Montpellier, and Les Nouragues in French 
Guiana, provide crucial data on the 
 current state of forests and how they are 
responding to global changes.

Guiana, Guadeloupe, Martinique, 
Reunion Island… in 2011, France also 
 celebrated the Year of the Overseas 
Territories. These regions have an excep-
tional biological heritage, they are “living 
laboratories” that allow France to play  
a pioneering role in research on forest 
 ecosystems. CNRS is thus closely involved 
in the study and use of natural  substances 
that  originate in tropical forests.

Purposefully adopting an interdisci-
plinary approach—the only way to 
 address the complexity of the subject—
our organization mobilizes researchers 
at the interface between society and the 
environment to investigate the interac-
tions between domesticated trees and  
the human populations that cultivate 
them. CNRS thus seeks to promote and 
develop sustainable agriculture, which is 
essential for the long-term preservation 
of our planet’s green heritage.
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O
n November 30, 2011, the 
European Commission present-
ed Horizon 2020, its new pro-

posed program for investment in  research 
and innovation due to run from 2014  
to 2020. With a planned budget of €80 
billion, Horizon 2020 aims to promote 
European excellence in research and  
innovation, and to boost growth and 
employment in the difficult global eco-
nomic context.

“We need a new vision for European 
research and innovation in a dramati-
cally changed economic environment,” 
sa id Máire Geoghegan-Quinn, 
Commissioner for Research, Innovation 
and Science, when presenting the pro-
gram. “Horizon 2020 provides direct 
stimulus to the economy and secures our 
science and technology base and indus-
trial competitiveness for the future, 
promising a smarter, more sustainable, 

and more  inclusive society,” she added.
Horizon 2020 has several new charac-

teristics as compared to previous EU 
programs. First of all, it brings together all 
EU research and innovation funding, so 
as to enhance Europe’s competitiveness  
in the ever-increasing worldwide compe-
tition brought on by globalization. 
Secondly, it will put major emphasis on 
enhancing transfer technologies by 
 helping turn scientific breakthroughs into 
innovative products and services.  
Finally, in this same line, it will simplify 
rules and procedures to attract more  
top researchers and a broader range of 
 innovative businesses.

Of the €80 billion, 24.6 should be 
dedicated to strengthening the EU’s  
position as a world leader in science,  
including a 77% increase in funding  
for the European Research Council 
(ERC). Support to  industrial leadership 

should be allocated a budget of €17.9  
billion, including €13.7 billion to promote 
key technologies, such as  information  
and communication technologies (ICT), 
nanotechnologies, biotechnology, and 
space research. This also includes  
enhanced backing of SMEs. Finally, a 
€31.7 billion budget is earmarked for  
tackling major societal  challenges,  
including health, sustainable agriculture, 
clean energy, and integrated transport, to 
name but a few.

Horizon 2020 will now be discussed 
by the member states at the European 
Council and by the European Parliament, 
prior to its adoption scheduled for  
late 2013. 

TOP RANKINGS FOR CNRS 
w� CNRS was given pride of place in two recently-published 
rankings. The organization has been included in the Thomson 
Reuters list of Top 100 Global Innovators of 2011. With eight 
manufacturing groups and three public bodies (CNRS, CEA, and 
IFP Énergies nouvelles) in the top 100, France is the third most 
innovative country in the world, behind the US and Japan. In 
addition, CNRS kept its position in 2011 as the world’s number 
two research institution in terms of scientific articles produced, 
according to the SCImago ranking established by Spanish and 
Portuguese researchers. A total of 130,977 publications were 
attributed to CNRS during the 2005-2009 reference period.  
The first place is held by the Chinese Academy of Sciences.

cnrs makes the headlines i

w�In July 2010, the Rosetta spacecraft caught 
a close glimpse (from a mere  3500 kilome-
ters) of the Asteroid 21 Lutetia. Rosetta’s 
instruments collected large amounts of data 
that have been analyzed by an international 
team including researchers from CNRS. They 
concluded that Lutetia is likely to be a 
remnant planetesimal—the large solid 
objects supposed to form protoplanets 
through aggregation by gravity—dating back 
to our system’s early formation.

   Horizon 
2020 

€80 Billion to Boost European Research

 MORE AT.

> www.ec.europa.eu

Lutetia Up Close

q  Commissioner 
Geoghegan-Quinn 
(center) at a 
meeting on 
Horizon 2020.
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  373 
new researchers joined 

CNRS last autumn. Among 

them, 117 came from abroad, 

especially from Italy, 

Germany, and Spain.

CNRS also recruited 

scientists from Brazil, South Korea, Ghana, or Iran. The proportion 

of foreign researchers among competitive examination laureates 

has been increasing steadily, from 18.2% in 2006 to 31.6% in 2011, 

reflecting CNRS’s international appeal.

w��On October 14, 2011, the European 
Research Council (ERC) disclosed a list 
of the first 30 beneficiaries of its Proof of 
Concept program, a new scheme open 
to researchers who have already 
received ERC funding in the form of an 
ERC Starting Grant or ERC Advanced 
Grant. Of the 30 projects, two are French 
and headed by CNRS researchers: 
Bernard Legrand of the Institute for 
Electronics, Microelectronics and 
Nanotechnology (IEMN), is working on a 
high-performance atomic force 
microscope for in vitro bioimaging, 
while Victor Malka of the Laboratoire 
d’Optique Appliquée (LOA), is developing 
laser-plasma accelerators for 
applications in radiation therapy and 
high-resolution gammagraphy. Legrand 
and Malka have been granted subsidies 
of €150,000 each to develop commercial 
applications from their findings.

w�Will 2012 be the Year of the Higgs? The latest news from the LHC 
makes this a highly-likely scenario. The ATLAS and CMS experiments 
have now narrowed the most likely mass region for the elusive particle 
from the initial 115-600GeV window to one of 115-130GeV. 

 “Over the last few weeks, we have started to see an intriguing excess 
of events in the mass range around 125 GeV," said ATLAS experiment 
spokesperson Fabiola Gianotti. ”We cannot draw any conclusions at this 
stage. We need further research and data,” she added. Given the LHC’s 2011 
performance, researchers believe they might be able to prove or disprove 
the existence of the Higgs boson before the end of 2012.  

q Bernard Legrand

q Victor Malka

q  From left to right : Moshe Yaniv, 
Philip Campbell, Barbara Demeneix, 
and Jean Rossier.

w� The Nature Awards for Mentoring in Science honored three 
French researchers in 2011. The journal’s editor-in-chief Philip 
Campbell personally handed the awards to Jean Rossier, Moshe 
Yaniv, and Barbara Demeneix last December, at the British Council 
in Paris. This award was created by Nature in 2005 to recognize 
outstanding efforts to mentor young researchers. It focuses on a 
different country each year.

CNRS researcher Demeinex, who received the mid-career award, 
is currently working on the evolution of endocrine regulation at the 
Paris Museum of Natural History. 

Jean Rossier and Moshe Yaniv shared the 2011 lifetime 
achievement award. Jean Rossier, professor at ESPCI Paris Tech1 and 
senior researcher at CNRS, is working on neurobiology and cellular 
diversity. Moshe Yaniv is a professor emeritus at the Pasteur Institute 
in Paris, and emeritus senior researcher at CNRS.

“Mentoring young researchers helps develop productive, 
motivated scientists, who are the lab heads and professors of the 
future,” said Campbell. “Mentoring too often goes unrecognized, and Nature is delighted 
to celebrate such an important contribution to scientific research,” he concluded.
01. Ecole supérieure de physique et de chimie industrielles.
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BY LAURE CAILLOCE

I
t has been one of the most far-
reaching revolutions in the history 
of medicine. What started in the late 
19th century with the advent of  X-ray 

technology is still going strong today. 
With 70 million procedures in France 
each year, medical imaging is far from 
having reached its limits. While X-ray 
radiography is still the most  commonly 
used technique, it has been supplemented 
by newer technologies like magnetic 
 resonance imaging (MRI), which 
 celebrates its 30th anniversary this year. 
From simple photographs of the inside of 
the body, the functions of imaging have 
gradually evolved, making it possible  
to see organs in action, and even  
monitor cellular metabolism. Medical 
imaging has also taken on a new role: 
treating the disorders it observes. 
Needless to say that researchers around 
the world are keen to see through the 
technology’s full potential.

EXPONENTIAL PROGRESS 
Future progress in imaging should stem 
from the use of nanotechnology. In MRI, 
which is based on the effect exerted by a 
strong magnetic field on the hydrogen 
nuclei present in the body, injecting the 
patient with iron oxide nanoparticles 
makes it possible to diagnose and locate 
hepatic tumors with unprecedented pre-
cision. “Once in the bloodstream, the 
nanoparticles are immediately recog-
nized by the organism as foreign bodies,” 
explains Patrick Couvreur of the PCPB 
laboratory,1 a biopharmaceutical unit 
based in Châtenay-Malabry (near Paris). 
In the liver, which acts as a very efficient 

filter, these nanoparticles are absorbed by 
healthy cells and ignored by tumor  
cells, which have lost their filtering  
capacity. This results in a negative image 
of the tumor.

Another innovative MRI-based tech-
nique for diagnosing metabolic disorders 
is magnetic resonance spectroscopy 
(MRS), which is widely used in laborato-

ries today. “Here again, we use the 
 magnetic characteristics of the hydrogen 
nuclei, not the ones from water but from 
other molecules present in the organism 
so as to quantify them,” explains Jean-
Philippe Ranjeva of the CRMBM2 in 
Marseille. For example, a statistically low 
level of N-acetylaspartate (NAA) 
 combined with an abnormally high 

Medical Imaging Medical imaging has revolutionized medicine, making it possible 
not only to detect abnormalities, but in some cases, to also treat them.

01 Augmented reality 
technology makes it 
possible to visualize 
and navigate 3D 
images.  

Seeing through

a Revolution
01
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concentration of myo-inositol inside the brain’s mesio-temporal 
structures is an indication of progressing Alzheimer’s disease. 
Other substances, like creatine and choline, are good indicators 
of cellular and membrane proliferation, which can in turn  
suggest the presence of a brain tumor. As Ranjeva emphasizes, 
“MRI spectroscopy can be used to perform a non-invasive, non-
traumatic, and sensitive monitoring of brain tumor response 
during treatment.” Such research is set to revolutionize 
 management of the illness within the next few years.

VALIDATING TREATMENTS
Beyond diagnosis, medical imaging is used to validate or 
 invalidate the effectiveness of a treatment by monitoring its 

 efficacy at the cellular level very early  
on, thus  paving the way for truly custom-
ized medical treatment. Positron 
 emission tomography (PET) using 
 f luorodeoxyglucose labeled with  
fluorine 18—known as FDG—makes it 
possible to characterize the metabolic 
change of a malignant tumor even before 
its evolution can be detected using  a CT 
or an MR scan. “We used to do a follow-
up scan several weeks or even months 
after starting the selected  treatment— 
radiation therapy, chemotherapy—to 
determine if it was having an impact on 
the targeted tumor,” explains Irène Buvat 
of the IMNC lab,3 an Orsay-based imag-
ing and modeling laboratory. “Today, 
after only two weeks of treatment, we  
can assess its effectiveness and adjust the 
therapeutic approach if needed. This 
 reaction time can save lives in the case of 
fast-growing cancers.

Buvat and her team are striving to 
improve the use of PET images, so as  
to extract precise information about  
a tumor metabolism and its response  
to treatment.

IMAGE THERAPY
The latest—and no small—breakthrough 
in imaging is the use of techniques like 
ultrasound as full-fledged therapeutic 
tools. Used from the 1990s as an alterna-

tive to surgery and radiation therapy, ultrasound beams emitted 
outside the body can be focused to literally burn a tumor. The 
method is now being used in clinics, in particular for the treat-
ment of prostate cancers and benign uterine fibroids. The prin-
ciple is the same as focusing a beam of light with a lens: the 
 ultrasound applicator raises the temperature of the targeted zone 
to 50 or 60 degrees Celsius, destroying the diseased area. To avoid 
damaging the surrounding healthy tissue, the ultrasound beam 
is usually guided by MRI. The only drawback is that this type of 

pressure wave is disrupted by bone, 
 making it difficult to treat brain tumors, 
for example. To solve this problem, a 
group of researchers from the Institut 
Langevin4 decided to tackle it from the 
opposite  direction with “time reversal 
ultrasound,” a technique elaborated by 
Mathias Fink, co-laureate of the first 
CNRS Medal of Innovation last spring. 

Mickaël Tanter, whose team currently 
develops this transcranial therapy 
 system, describes the process: “A wave is 
emitted from the location of the tumor. 
We record the signal received at the 
brainpan and send it back to the tumor.” 

Focused ultrasound can also be used 
to release medication extremely close to 
the tumor, limiting the damage induced 
by chemotherapy to the rest of the organ-
ism. “The medication is encapsulated in a 
thermosensitive nanovehicle like a 
 liposome, and introduced into the blood-
stream,” explains Chrit Moonen,  
senior researcher at the IMF5 in 
Bordeaux. “The ultrasound beam 
slightly raises the temperature 
around the tumor, to 41 or 
42°C, which causes the nano-
vehicle to burst and  release 
the therapeutic substance 
specifically in this area.” The 
 researchers expect this tech-
nology to lead to many new 
developments in this field. 
According to Moonen, “when it 
comes to using ultrasound in pharma-
cology, we’re still in the Stone Age.”

01.  Physico-chimie, pharmacotechnie, biopharmacie 
(CNRS / Université Paris-Sud-XI).

02.  Centre de résonance magnétique biologique et 
médicale (CNRS / Université de la Méditerranée).

03.  Imagerie et modélisation en neurobiologie et 
cancérologie (CNRS / Université Paris-Sud-XI / 
Université Paris-Diderot).

04.  Institut Langevin ondes et images (CNRS / ESPCI 
ParisTech / UPMC / Université Paris-Diderot / 
INSERM).

05.  Imagerie moléculaire et fonctionnelle (CNRS / 
Université Bordeaux-Segalen).

02 Sodium, which 
has accumulated 
here inside an MS 
lesion (arrow), is a 
marker of cellular 
stress.
03 Ultrasound can be 
used to burn fibroids.  
04 This liposome, an 
artificial and 
biodegradable 
vesicle, can 
encapsulate a drug 
whose delivery inside 
the body will be 
triggered by 
ultrasound. 
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CONTACT INFORMATION:
 Irène Buvat
 > buvat@imnc.in2p3.fr
 Patrick Couvreur
 > patrick.couvreur@u-psud.fr
 Chrit Moonen
 > c.moonen@imf.u-bordeaux2.fr
 Jean-Philippe Ranjeva
 > jp.ranjeva@univmed.fr
 Mickaël Tanter
 > mickael.tanter@espci.fr
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BY ANNA MOREAU

w� On November 6, 2010, the dwarf 
planet Eris, the farthest object observed 
in our Solar System, disclosed some of its 
secrets when passing before a distant 
star. This phenomenon, known as stellar 
occultation, is a unique opportunity for 
astronomers to indirectly probe a  
planet’s characteristics. From various 
parameters, such as the duration of  
the occultation and its influence on the 
light from the distant star, scientists can 
infer the planet’s size and the presence of 
an atmosphere.  

This was the first-ever stellar occulta-
tion by Eris observed since its discovery 
in 2005. Predicted about a year ago, the 

phenomenon was recorded by three 
telescopes in South America.  An interna-
tional team of 60 astronomers including 
researchers from LESIA,1 has now 
 reported on the unexpected findings 
 derived from this observation.2

First, with its 2326 km diameter, Eris is 
smaller than previously believed. Its 
structure is thought to be mostly rocky 
(85%) with a moderate ice mantle (15%). 
Secondly, its surface appears extremely 
bright. “Eris reflects 96% of solar light, 
more than white snow (80%). This is an 
astounding result for a planet that could 
have formed some 5 billion years ago,” 
explains Bruno Sicardy, who led the 
study. “The bright layer must therefore  
be quite recent, since objects in the outer 

Solar System are usually darkened by 
cosmic rays and micrometeorite impacts 
over time.” 

Researchers believe the bright sur-
face is due to a frost of collapsed nitrogen 
caused by the cold environment. This 
frost condenses on Eris’s surface when it 
is at its outmost elliptic orbital distance, 
which was the case at the time of the oc-
cultation. When Eris gets closer to the 
Sun, the frozen nitrogen will sublimate, 
i.e., directly turn from solid to gas. Full 
confirmation of this theory will unfortu-
nately have to wait, as a complete orbital 
revolution of the planet takes 557 years.

The new data on Eris makes it a Pluto 
twin in terms of size, and lays the basis for 
studying this remote dwarf planet. 

Shedding Light on Pluto’s Twin Eris
Astronomy

BY MARION GIRAULT-RIME

w� Carbon dioxide is well known for its impact on 
climate change. It is little known that like other 
waste products, CO2 can be recycled into fuels and 
chemicals. Two processes are currently used for  
that purpose: both are energy hungry, not very 
 efficient or environmentally friendly, due to CO2 low 
reactivity and low internal energy. Chemists from 
the SIS2M1 in Saclay could soon change that.

In the traditional “horizontal” process, the 
 carbon atom is “functionalized,” which means it is 
made to form new bonds to oxygen, nitrogen, and 
other carbon atoms to be easily incorporated into 
materials like biodegradable plastic polymers 
 (polycarbonates, for example). The second, so-called 
“vertical” process, aims to reduce the CO2, 
 “energizing” it by  incorporating hydrogen atoms to 
produce new  molecules (formic acid, formaldehyde, 
or methanol). 

Using a novel strategy, the team led by SIS2M 
 researcher Thibault Cantat combined both methods 
into a “diagonal” process that incorporates  carbon 
molecules into chemicals while giving them  energy. 

Using this process, CO2 can be recycled into 
chemicals such as formamides, which are heavily 
used in textiles, pharmaceuticals, and adhesives, 
and could until now only be obtained from hydrocar-

bons. “The ‘green’ benefit is 
two-fold,” says Cantat, “not 
only does this method reduce 
 dependence on hydrocar-
bons, but it also eliminates a 
highly-polluting process.” 
Using traditional  methods, 
the synthesis of  formamides 
requires toxic gases handled 
at high pressures and temper-
atures. In the diagonal pro-
cess, the chemicals used are 
cheap and non-toxic, and the 
 reaction takes place at low 
pressure and temperature. Besides, this method 
could be applied to other  chemicals, using different 
reductant and functionalizing agents. “Replacing 
the amine by an alcohol, for example, would make it 
possible to synthesize alkyl formates, petrochemi-
cals commonly used in insecticides and pharmaceu-
ticals,” concludes Cantat. The next step is to find a 
way to recycle the reductant with a low carbon en-
ergy source, such as solar energy or electrolysis, to 
make the process entirely sustainable.

01.  Service interdisciplinaire sur les systèmes moléculaires et les 
matériaux (CEA / CNRS).

Green CO2 Recycling
Chemistry

CONTACT INFORMATION: 
SIS2M, Gif-sur-Yvette. 
 Thibault Cantat
 > thibault.cantat@cea.fr

q Synthesis of 
catalysts to CO2 
recycling under inert 
atmosphere, using a 
glovebox. Gif-sur-Yvette
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q Stellar 
observation before 
(upper) and after 
(lower) occultation 
by Eris. 
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CONTACT INFORMATION: 
LESIA,  Paris. 
 Bruno Sicardy
 > Bruno.Sicardy@obspm.fr

Interestingly, Pluto may start looking like 
Eris 20 years from now, as it moves away 
from the Sun. As for Eris, its next stellar 
occultation is expected in 2013. 
Astronomers are already preparing for 
the event.

01.  Laboratoire d’études spatiales et d’instrumentation 
en astrophysique (Observatoire de Paris, Université 
Pierre et Marie Curie, Université Paris-Diderot).

02.  B. Sicardy et al., “A Pluto-like radius and a high albedo 
for the dwarf planet Eris from an occultation,” 
Nature, 2011. 478: 493-6.

BY CLÉMENTINE WALLACE

“
Academic and private sector researchers will 
now have a steady supply of human ß cells to 
further our understanding of the pathological 

mechanisms involved in diabetes, and to develop new 
 treatments,” explains CNRS researcher Philippe Ravassard. 

ß cells, which are located in the pancreas, produce and 
 release insulin in response to high glucose levels in the blood. 
In type 1 diabetes, ß cells are destroyed by an autoimmune reac-
tion. In type 2 diabetes, they become dysfunctional over time. 

Access to human ß cells is therefore essential to  
understanding the mechanisms involved in diabetes. Until  
now, however, the only way to obtain these cells was to extract 
them from the pancreas of a deceased donor. Moreover, the 
scattered  distribution of ß cells inside the pancreas made  
them difficult to isolate. “Many labs working on the  
physiology of the pancreas have actually never laid their  
hands on a human ß cell,” says Ravassard.

For decades, scientists had tried to 
artificially generate viable cell lines, to no 
avail. It took about 18 months for the 
biotech company Endocells,1 working in 
collaboration with academics, to develop 
a successful approach.2 It is based on 
 delivering an immortalizing gene into a 
human foetal pancreatic fragment, using 
a specific viral vector. “That way, even if 
the virus infects many different cell  
types, the gene only becomes active when 
inside a ß cell,” explains Ravassard. The 
fragment of human foetal pancreas was 
then grafted in an immune-deficient 
mouse model.

After eight to ten months, the human 
ß cells kept proliferating due to the im-
mortalizing gene, and formed a tumor 
called an “insulinoma.” ß cells from the 
insulinoma were recovered and grafted in 
another immune-deficient mouse to 
generate a 100% ß-cell tumor. A few 
months later, ß cells were extracted from 
the second mouse and cultured in a Petri 
dish where they could proliferate indefi-
nitely. The EndoC-ßH1 cell line was born.

By transplanting EndoC-ßH1 cells 
into diabetic mice, the team demon-
strated that these cells allow full recovery 

Biology For the first time, researchers have managed to immortalize functional 
human pancreatic ß cells, which are vital in ongoing research on diabetes.

An Endless Source of 
 Human Pancreatic ß Cells

of glycemia control and are therefore 
functional in vivo. “Unfortunately, 
 because these cells proliferate indefinitely, 
they cannot be transplanted to humans 
to treat diabetes: patients would develop 
a tumor,” Ravassard explains. “However, 
they will play a key role in studying  
the pathophysiology of diabetes in  
the lab, and for testing new potential 
drugs,” he concludes.
 
01.  Endocells was created by Raphael Scharfmann 

(Inserm U845 - Centre de recherche croissance et 
signalisation), Paul Czernichow (Endocells), and 
Philippe Ravassard (Centre de recherche de l’institut 
du cerveau et de la moelle épinière (CNRS / UPMC / 
INSERM)). 

02.  P. Ravassard et al., “A genetically engineered human 
pancreatic ß cell line exhibiting glucose-inducible 
insulin secretion,” J Clin Invest., 2011. 121: 3589-97.

 ONLINE.

> www.endocells.fr

CONTACT INFORMATION: 
CRICM, Paris.  
 Phillippe Ravassard
 > philippe.ravassard@upmc.fr

q Insulin (red) immuno-detection on cultured 
EndoC-ßH1 cells (nuclei in blue). 

Paris

Paris
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may help crack 
ISP processes.

Very promising as 
an antifreeze solution, ZRA is 
not only easier to produce than ISPs, of 
which all known types are macromole-
cules, but it is also “very cheap, easy  
to use, and relatively stable,” concludes 
Deville. 

01.  S. Deville et al., “Ice shaping properties, similar to 
that of antifreeze proteins, of a zirconium acetate 
complex,” PLoS ONE, 2011. 6(10): e26474.

02.  Laboratoire de synthèse et fonctionnalisation des 
céramiques (CNRS / Saint-Gobain).

03.  Matériaux, ingénierie, 
sciences (CNRS / INSA 
Lyon / Université 
Claude Bernard Lyon-I).
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Cavaillon

BY FUI LEE LUK

w� Ice formation often spells trouble 
by degrading living cells, damaging 
land and roads in cold climates, or spawn-
ing ice crystals in ice cream. Solutions 
have been sought in ice-structuring pro-
teins (ISPs) found in certain fish, plants, 
and insects, which prevent ice crystal 
growth (hence tissue decay) in freezing 
environments. While ISPs are costly to 
extract from organisms, substitutes can 
be produced synthetically. The workings 
of these complex proteins however 
 remain unclear. Now, CNRS researchers 
have identified the unexpected ice-shap-
ing properties of a simple chemical com-
pound, clearing the way for more basic 
antifreeze agents.1

It was “by accident,” recalls Sylvain 
Deville of the LSFC,2 that his team, in 
partnership with the MIS laboratory,3 

made the discovery. The researchers 
were testing freeze-casting methods 
where ceramics—frozen before 
 baking—rely on the growth, then remov-
al of ice crystals for porosity. To obtain 
even porosity, zirconium acetate (ZRA), a 
“salt” (ionic compound) known to 
 stabilize  suspended particles, was added 
to a  ceramic solution before freezing. 

Surprisingly, ZRA caused the ice crys-
tals, observed via X-ray diffraction and 
imaging, to adopt a regular hexagonal 
honeycomb-like morphology, radically 
different from the rough branching struc-
ture of a ZRA-free ceramic solution. 

Results suggest that ZRA, like naturally-
occurring ISPs, has a rare ability to inter-
act with ice crystal surfaces “at an atomic 
scale,” indicates Deville. How this works 
is still unclear, and the team’s next task 
will be to understand the underlying 
mechanism of ZRA action, which in turn 

New Synthetic Antigel
Chemistry

CONTACT INFORMATION: 
LSFC, Cavaillon. 
Sylvain Deville 
 > sylvain.deville@saint-gobain.com

Close Encounter with Gigantic Jets 

w� Discovered only 10 years ago, gigantic jets are 
luminous discharges from storm clouds to a 
relatively conductive layer of the atmosphere at an 
altitude of about 90 kilometers. This rare event had 
never been observed in its entirety until the night of 
March 7, 2010, when Patrice Huet, a storm-chasing 
geologist on Reunion Island, managed to film five 
gigantic jets from a distance of barely 50 kilometers. 
“The quality and detail of these observations far 
surpasses anything I had previously seen in the 
scientific press,” reports Serge Soula, a physicist at a 
Toulouse-based aerology laboratory,1 who received 
the images a few days later. By analyzing the videos 
frame by frame and checking them against data from 
the Meteosat7 satellite and the World Wide Lightning 
Location Network (WWLLN), an international team of 

q This gigantic 
lightning jet emitted 
from a storm cloud was 
photographed on 
Reunion Island on 
March 7, 2010.
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q Addition of 
zirconium acetate to 
ceramic solutions 
leads to the 
formation of a 
regular structure 
when freezing.
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Paris

BY TOM RIDGWAY

T
he Earth’s atmosphere is said to be saturated with 
water when, at a certain temperature and pressure, it 
cannot hold any more moisture. Any excess of water 

vapor then condenses around suspended particles or salts to 
form precipitation. When these particles are scarce, however, 
excess water vapor remains in its gaseous state. It was always 
assumed that this phenomenon, known as “supersaturation,” 
did not occur in the Martian atmosphere. 

This has now been disproved by a Franco-Russian team 
using ESA’s Mars Express and its SPICAM spectrometer.1 While 
most previous Martian missions have taken horizontal mea-
surements of ground- and low-level atmospheric conditions, 
Mars Express used solar occultation—observing light as it 
travels through the atmosphere at sunrise and sunset—to take 
vertical profiles. This gave researchers data on the real condi-
tions prevailing in the higher levels of the planet’s atmosphere. 

They revealed that supersaturation was in fact a relatively 
common occurrence and that it could attain levels up to  
10 times greater than those found on Earth. “In our  

opinion,” says LATMOS2 researcher 
Franck Montmessin, who led the study, 
“the principle that governs these high 
levels of supersaturation is linked to the 
specific conditions of the Martian atmo-
sphere.” These include low pressure (200 
times less than on Earth), and a rarefied 
 particle environment, which, according 
to Montmessin, means that “the gaseous 
molecules take considerable time to join 
up with the ice crystals that are formed 
to fix them.” This is exacerbated by a 
phenomenon known as atmospheric 
“leaching” in which “the regions of  
the atmosphere where clouds form  
are  progressively ‘cleaned’ of dust,  
making subsequent condensation cycles 
more difficult.” 

A consequence of supersaturated 
water vapor staying at higher altitudes 
for longer periods of time is the gradual 
loss of Mars’s water reserves through 
photodissociation (when sunlight breaks 

down water into its constituent atoms). 
“The absence of a magnetic field and low 
gravity—three times lower than on 
Earth—means these hydrogen and  
oxygen atoms can escape far more easily 
into space,” says Montmessin. 

 “I believe that one of the primary 
objectives of the next missions to Mars 
will be to analyze the distribution of 
water according to altitude,” he adds. 
“We’ve demonstrated that concentrating 
on the total water content of the 
 atmosphere is not enough to fully 
 understand the mechanism of the planet’s 
water cycle.” 
01.  L. Maltagliati et al., “Evidence of Water Vapor in 

Excess of Saturation in the Atmosphere of Mars,” 
Science, 2011. 333: 1868-71.

02.  Laboratoire atmosphères, milieux, observations 
spatiales (CNRS / UPMC / UVSQ).

Astronomy According to data from ESA's Mars Express spacecraft, the Martian 
 atmosphere contains water vapor in a supersaturated state. 

 Supersaturated Water

Vapor on Mars

CONTACT INFORMATION: 
LATMOS, Paris. 
 Franck Montmessin
> franck.montmessin@latmos.ipsl.fr

researchers, including Soula, has been able to provide 
a precise description of these electrical phenomena. 
The recently-published2 results show that gigantic jets 
are triggered at the core of the storm cloud, where the 
greatest electrical activity takes place. The charge 
expelled into the atmosphere can be 10 times  
greater than that transported by a lightning flash  
to the ground. It is thought that gigantic jets could 
play an important role in the global atmospheric 
electric circuit.                      G. F.

01.  Laboratoire d’aérologie (CNRS / Université Paul-Sabatier).
02.   S. Soula et al., “Gigantic jets produced by an isolated tropical 

thunderstorm near Reunion Island,” J. of Geophys. Res., 
 2011. 116: D19103.

CONTACT INFORMATION: 
Laboratoire d’Aérologie, Toulouse.  
 Serge Soula
 >  serge.soula@aero.obs-mip.fr

q Schematic representation of the water 
cycle on Mars.

Water-ice clouds

Atmospheric escape

Photodissociation

Dust aerosols

Sublimation

Solar flux

Solar flux

Transport to southern hemisphere

Transport by winds
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BY CLÉMENTINE WALLACE

T
he poisonous butterfly Heliconius numata is found in 
the Amazon rainforest. At birth, it inherits one of seven 
possible wing-color patterns that act as warning signs to 

predators, letting them “know” they are toxic.
These wing patterns are identical to those found among 

another poisonous species of butterf ly, the Melinaea. 
Both populations, while genetically different, are therefore 
identical to the eye.

“Among these two species, there are 
no butterflies that exhibit ‘intermediary’ 
wing patterns,” explains CNRS  researcher 
Mathieu Joron1 from the Paris National 
Museum of Natural History, who led  
the study. “Intermediary patterns  
would not be recognized as noxious by 
predators, and haven’t been favored  
by natural selection.”

This shared adaptive behavior is 
known as Müllerian mimicry. It has 
previously been shown that Müllerian 
mimicry is controlled by one single chro-
mosomal region called a “supergene”— 
a cluster of up to 30 genes acting in 
 concert as a single unit.

Researchers were puzzled as to how 
these butterflies transmit one of seven 
fixed patterns to their offspring, genera-
tion after generation, without any 
 blending. Indeed, this phenomenon  
does not fit with the random DNA 
 mixing and matching that usually occurs 
during sexual recombination.

To solve this mystery, Joron and his 
team cloned and sequenced the super-
genes of different H. numata morphs to 
analyze the generational transmission 
process and observe what occurred inside 
the supergene’s genetic structure.2 Their 
experiments revealed that in H. numata, 
the supergene is transmitted to the next 
generation as a single block, with the 
same genes organized in different pat-
terns. From one configuration to the 
next, DNA is rearranged via “inversions,” 

a process by which entire segments of the 
supergene break and flip.

Because homologous recombination 
requires the pairing of genes (only 
 possible if the genes have the same orien-
tation), inversions make the usual sexual 
recombination process impossible. “In 
this way, if the paternal and maternal 
patterns are different, the offspring will 
display the pattern of whichever version 
is dominant, but never a blend of the 
two,” Joron adds.

These results not only explain how 
wing patterns are inherited by a 
 generation from another, but also how 
these patterns can be identically  
preserved in  species with a completely 
different genetic background.  

01.  Origine, structure et évolution de la biodiversité 
(MNHN / CNRS).

02.  M. Joron et al., “Chromosomal rearrangements 
maintain a polymorphic supergene controlling  
butterfly mimicry,” Nature, 2011. 477: 203-6.

Molecular Biology Biologists have decrypted the genetic mechanism by which a 
tropical species of poisonous butterfly changes wing patterns to keep predators at bay.

Ready-made Shields 
for Venomous Butterflies

CONTACT INFORMATION: 
MNHN, Paris. 
Mathieu Joron
> joron@mnhn.fr

q The mimetic 
butterflies results 
were displayed on 
Nature’s cover 
(N°7363).

q Similar gene 
arrangements at the 
supergene locus 
confer similar wing 
patterns in 
otherwise very 
different genetic 
backgrounds.

3 species of Melinaea
(venomous)

3 mimetic shapes of 
Heliconius numata

 

           Mimicry

SUPERGENE
(H. numata)

Paris

©
 R

EP
R

IN
TE

D
 B

Y 
PE

R
M

IS
SI

O
N

 F
R

O
M

 M
AC

M
IL

LA
N

 
PU

B
LI

SH
ER

S 
LT

D
: N

AT
U

R
E 

V
O

L.
 4

77
 N

. 7
36

3,
 

CO
PY

R
IG

H
T 

20
11

©
 M

. J
O

R
O

N
/C

N
R

S

mailto:joron@mnhn.fr


N°24 I QUARTERLY I JANUARY 2012 13Live from the Labs    | News w

BY ARBY GHARIBIAN

H
ow did life begin on Earth? How did the atmosphere 
morph from a hostile environment into a nurturing one? 
Geologists may have had partial answers, but did not 

fully understand the mechanisms at work. Two new  
independent studies just published by CNRS research teams 
now suggest that volcanic activity could be central to answering 
both questions. 

Researchers at LGLTPE1 believe they have traced the origin 
of life on Earth to the mud volcanoes of Isua (Greenland). This 
momentous event could have occurred as far back as 3.8 billion 
years ago, when the Earth was still covered by water. “Not only 
did the waters around mud volcanoes have the right tempera-
ture and requisite chemical composition,” explains Francis 
Albarède, who led the study, “but we now demonstrate that they 
also had a non-acidic (or basic) environ-
ment, which is an absolute requirement 
for the development of life.” Indeed,  
in acidic waters, amino acids cannot  
stabilize to form proteins, the basic 
 building blocks of life.  

The researchers focused their atten-
tion on the serpentinite rocks found in 
the walls of hydrothermal springs.2 They 
observed that rock samples taken from 
Isua were depleted in heavy zinc isotopes 
as compared to rocks from similar envi-
ronments, such as the underwater geysers 
known as black smokers. “The carbonates 
that cause such depletion cannot exist in 
acidic conditions,” explains Albarède, “we therefore infer that 
the waters must indeed have been basic, and that Isua mud 
volcanoes are to date the most favorable known environment 
for the emergence of primitive life.” 

Yet how did these simple organisms develop into the com-
plex, oxygen-based life we see today? One crucial step was what 
geologists call “the great oxidation event,” the transformation 
of a hostile atmosphere of carbon dioxide and methane gas by 
a massive influx of oxygen that occurred some 2.4 billion years 
ago. Fabrice Gaillard and his colleagues at ISTO3 suggest that 
the trigger for this event was not the appearance of oxygen-
producing cyanobacteria, as previously believed, but rather a 
shift from submarine to open-air volcanic activity.4

“We knew that as continents emerged 
from the ocean, volcanoes started emit-
ting gases directly into the atmosphere,” 
says Gaillard, who led the study. 
“Through thermodynamic calculations, 
we determined that underwater emis-
sions at high pressure trapped sulfur in 
lava, while aerial ones at low pressure 
released sulfur as gas.” The surplus of 
sulfur eventually dissolved into sea water 
and underwent chemical processes 
 enabling the release into the atmosphere 
of oxygen produced by cyanobacteria. 

“This demonstrates that geology had 
an essential role in oxidizing the atmo-
sphere,” concludes Gaillard. “This same 
approach can be used to explain the dif-
ferent atmospheric conditions on other 
planets such as Venus or Mars.”

01.   Laboratoire de géologie de Lyon: Terre, planètes et 
environnement (CNRS / ENS / Université Lyon-I).

02.   M.-L. Pons et al., “Early Archean serpentine mud 
volcanoes at Isua, Greenland, as a niche for early 
life,” PNAS, 2011. 108: 17639-43.

03.   Institut des sciences de la terre d’Orléans (CNRS 
/ Université d’Orléans / Université de Tours) and 
Institut des sciences de la terre (CNRS / Université 
Joseph Fourier de Grenoble).

04.  F. Gaillard et al., “Atmospheric oxygenation caused 
by a change in volcanic degassing pressure,” 
Nature, 2011. 478: 229-232.

Paleogeology Early volcanic activity could now answer major scientific 
questions on how life developed on Earth.

Volcanic Origins 
of Life

CONTACT INFORMATION: 
LGLTPE, Lyon. 
 Francis Albarède
 > albarede@ens-lyon.fr
ISTO, Orléans. 
 Fabrice Gaillard
 > gaillard@cnrs-orleans.fr

01 Serpentinite rocks at Isua (Greenland). 
02 Diagram illustrating how sea level 
variations, continent emergence, and changes 
in the composition of volcanic gases have led 
to the rise of oxygen at the Archaean–
Proterozoic boundary. 
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BY JASON BROWN

w� Far below the ocean’s surface, 
 around deep-sea hydrothermal vents, 
many animals live in symbiotic relation 
with bacteria. The latter provide them 
with organic matter that they produce 
from methane and reduced sulfur com-
pounds (such as sulfide) emitted by vents. 

An international team1 has recently 
discovered that bacteria living in  
symbiosis with hydrothermal mussels, 
 previously known to use either sulfide or 
methane, also use hydrogen as an energy 
source to produce organic matter.2

The researchers explored the 
Logatchev hydrothermal site where large 

quantities of hydrogen are emitted in the 
hydrothermal fluids. It is located 3200 
meters below the surface at 14̊  north 
latitude on the Mid-Atlantic Ridge  
that runs through the middle of the 
Atlantic Ocean. 

Using a unique in situ mass spectrom-
eter adapted to this extreme environ-
ment, the researchers measured the 
 hydrogen concentration in the hydro-
thermal fluids before and after they had 
passed through the mussel beds 
 surrounding the vents. 

“We observed that the mussel beds 
consumed up to 50% of the hydrogen 
flow emitted by the vents,” explains 
Stéphane Hourdez from the Roscoff 

Hydrogen-Fuelled Symbionts
Microbiology

BY CATHERINE MARY

B
eing severely underweight, 
which is defined as having a  body 
mass index  below 18.5, is a serious 

health condition. It affects 3.6% of the 
population in industrialized countries, 
and is associated with mortality rates 
twice as high as in healthy subjects. 

Heredity accounts for 70% of weight 
phenotype, the remaining 30% depend-
ing on environmental factors (including 
diet and activity). The DNA region 
 involved, the 16p11.2 locus, located on the 
short arm of chromosome 16, is present 
in two copies in most individuals. 
However, it is prone to genetic variations, 
notably deletion (1 copy) or duplication  
(3 copies). “Last year, we had already 
found that a deletion of this region was 
associated with an increased risk of obe-
sity. The purpose of the new study was to 
assess whether the opposite anomaly—a 
duplication of the 16p11.2 locus—could 
be associated with an  increased risk of 
being underweight,” explains Philippe 
Froguel, from the Imperial College in 
London (UK) and head of the interna-
tional collaborative team that conducted 
the research.1

The study, involving researchers 
working both in the UK (Imperial 
College London) and in France,2 was 
conducted on more than 95,000 adults 
and children living in France, the UK, 
Switzerland, and the US. A total of 138 
subjects had an extra copy of the 16p11.2 
locus. For them, the risk of being 
 underweight was 23 times higher in  
men and 5 times higher in women, 
 compared to  individuals with the usual 2 
copies. “A common trend is to blame 
parents for their children’s weight 
 disorders,” comments Froguel. “But it 

turns out that this has little to do with  
the parents’ behavior.” 

Among the 28 genes encompassed in 
the 16p11.2 locus, some are highly 
 expressed in neurons, and are thought to 
play a role in brain function. The new 
findings suggest that some may also be 
involved in regulating the feeling of 
 satiety, which can cause individuals to be 
either obese or underweight. The next 
step is therefore to study those genes 
 individually in order to identify the 
mechanisms whereby duplication or 
 deletion could increase or reduce the 
feeling of satiety. 

The scientists will also try to identify 
more genetic weight determinants by 
investigating other potentially involved 

regions of the human genome. “This will 
ultimately enable us to design specific 
diets for the individuals carrying these 
mutations, and make it clearer that being 
underweight or overweight is not neces-
sarily due to environmental factors,” 
concludes Froguel. 

01.  S. Jacquemont et al., “Mirror extreme BMI pheno-
types associated with gene dosage at the chromo-
some 16p11.2 locus,” Nature, 2011. 478:97-102.

02.  Laboratoire génomique et maladies métaboliques 
(CNRS / Université de Lille-II / Institut Pasteur de 
Lille).

Genetics A new study shows for the first time a link between a mutation in a 
given region of the human genome, and an increased risk of being underweight. 

The Weight
 of Genetics

CONTACT INFORMATION: 
Imperial College London. 
 Philippe Froguel
> p.froguel@imperial.ac.uk

 BODY MASS INDEX.
Weight divided 

by the square of 
height.

q The involvement 
of the 16p11.2 locus 
in weight disorders 
was illustrated on 
Nature’s cover 
(N°7367) .

Roscoff
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q A close-up of the 
mussel bed at  
the Logatchev vents. 
These mussels can 
measure up to 12 cm.

Marine Station,3 who performed the 
spectrometry analysis. “The total hydro-
gen consumption of the estimated 
250,000 to 500,000 mussel population at 
the Logatchev site reaches 4460 liters per 
hour, or 39 million liters of hydrogen a 
year,” he adds.

The Logatchev mussels host two 
types of symbionts, one uses reduced 
sulfur compounds and the other meth-
ane. Genome sequencing of these bacte-
ria confirmed the presence of hupL, the 
key gene for hydrogen uptake. 
Surprisingly, the gene involved in the me-
tabolism of the reduced sulfur compound 
is also present in the same genome,  
suggesting that the sulfide-oxidizing 

bacteria are able to use one chemical or 
the other to produce energy. “Hydrogen 
use as an energy source in symbionts 
could be far more frequent than 
 previously believed,” concludes Hourdez.

01.  Max Planck Institute (Germany), CNRS and 
CEA-Genoscope (France), Harvard University (US).

02.  J. M. Petersen et al., “Hydrogen is an energy source 
for hydrothermal vent symbioses,” Nature, 2011. 476: 
176–180.  

03.  Laboratoire Adaptation et diversité en milieu marin 
(CNRS / UMPC).

BY MARK REYNOLDS

w� A feedback technique to maintain a constant 
number of photons in a chamber could be a 
proof of principle that paves the way for quantum-
based devices.

Quantum technology promises unrivalled com-
puting power and incredibly precise scientific 
 devices. For these to work, however, complex and 
fragile quantum states must be prepared and main-
tained for long periods of time. Applied to photons, it 
means that they must be contained, observable, and 
that their quantity must be controlled.

Four years ago, researchers at the LKB,1 a physics 
laboratory in Paris, managed to satisfy the first two 
conditions: trapping photons in a chamber and 
 observing them in a “photon box.” This same labora-
tory has now fulfilled the third requirement, by 
 creating a feedback mechanism that maintains 
 constant the number of photons in the chamber.2

“The theory behind quantum feedback is not 
new, but this is the first time it has been achieved 
 repeatedly for as long as needed,” explains Jean-
Michel Raimond, one of the LKB’s principal 
 investigators, along with Serge Haroche.

The photons were fed into a cavity bounded by 
superconducting mirrors. Each of the photons could 
bounce back and forth two billion times in less than 
one tenth of a second. The breakthrough consisted 

in also injecting into the cavity atoms whose energy 
is modified by their interaction with photons. 
Coupled to a device that measures their energy 
change, these atoms can detect photons with 
 extreme sensitivity, without absorbing or   
destroying them. This way, they can inform on the 
exact number of photons present in the box at any 
given moment, and photons can be added to 
 maintain that number constant. 

Harnessing the potential of quantum mechanics 
for computation has long been the dream of 
 scientists, but the inability to protect complex 
 quantum states makes it a difficult one to fulfill. The 
experiment is an important step in this direction for 
photon-based devices, even though  super-powered 
computers are not necessarily around the corner, 
Raimond warns. “This is a proof of principle that 
quantum feedback can be performed in a controlled 
way—which removes inhibitions for further 
 research,” concludes Raimond. 

 01.  Laboratoire Kastler Brossel (CNRS / Ecole Normal Supérieure / 
Collège de France / Université Pierre et Marie Curie).

02.  C. Sayrin et al., “Real-time quantum feedback prepares and 
stabilizes photon number states,” Nature, 2011. 477: 73-7.

CONTACT INFORMATION: 
LKB, Paris. 
 Jean-Michel Raimond  
 > jmr@lkb.ens.fr
 Serge Haroche 
 > haroche@lkb.ens.fr

q A schematic 
rendering of how 
mirrors trap photons 
in the photon box.

Paris

Quantum Physics

CONTACT INFORMATION: 
Roscoff Marine Station, Roscoff. 
Stéphane Hourdez
 > stephane.hourdez@sb-roscoff.f
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BY VAHÉ TER MINASSIAN 

O
n December 20, a scientific expedition set off from 
the French-Italian Concordia station in Antarctica on a 
high-risk journey into inhospitable territory. The mis-

sion organized by the French Polar Institute Paul-Emile Victor 
(IPEV) represents an unprecedented challenge: embarking on 
a return trip of 1300 kilometers, some of it through totally un-

charted territory, in only 32 days. Yet the 
stakes are high: the wide range of data 
collected by the scientists could be of 
crucial importance for research into the 
polar region. The road map for the 
 mission, which involves four French 
 laboratories,1 is impressive. The team 
members, traveling on a snowcat and 

three tractors, will first head for Russia’s 
Vostok base, 600 kilometers away from 
Concordia. They will then return  
to Concordia around the end of January 
after having drilled a 120m ice core on the 
way back. They will be subjected to tem-
peratures of -30°C to -40°C, traveling 
across  unpacked snow, with the looming 
danger of bogging down or damaging the 
vehicles and sledges. 

THE COLD HARD FACTS
The resources and effort put into the mis-
sion reflect its potential importance.  
A team led by Michel Fily at the LGGE, a 
Grenoble-based laboratory of glaciology, 
is taking advantage of the first part of  
the inland journey to Vostok to collect 
 essential data on the Antarctic territories. 
The information will be used to calibrate 
satellites, measure present and past snow 
accumulation in these regions, study the 

Glaciology An ambitious mission to collect data in Antarctica was recently 
launched by the French Polar Institute (IPEV). 

Antarctic: 
 Breaking Icy Ground

01 The convoy, including 
a snowcat and three 
tractors, that will trek 
through the Antarctic.

02 The caravans where 
researchers will live 
during the expedition.
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And more news...

genetic research i A large-scale study on genetic variants 
associated to multiple-sclerosis has identified novel 
susceptibility genes to the disease.1 The study was 
performed by an international consortium involving 250 
researchers. The DNA of 9772 multiple-sclerosis patients 
was compared to that of 17,376 healthy individuals from 
15 countries. The study not only confirmed the 23 genes 
already known to be associated with the disease, but 
identified an extra 29.  A large number of the newly-
identified susceptibility factors are involved in the 
immune system, and one third had previously been 
associated to auto-immune diseases. These results will 
pave the way for new therapeutic strategies to fight  
MS, a neurodegenerative disease that affects nearly 
2.5 million people worldwide.
01.  “Genetic risk and a primary role for cell-mediated immune mechanisms in multiple 

sclerosis,” Nature, 2011. 476: 214–9.

europe i CNRS is coordinating ERA-MIN, a new ERA-NET 
project aimed at investigating mineral resources known as strategic 

metals, such as selenium, titanium, and rare earths, for example. 

These precious resources, used today in the automotive, aviation, 

wind power, photovoltaic, and lighting industries, are vital to the 

European economy. Launched by the European Commission on 

November 8, 2011, the project involves 11 partners from 9 countries. It 

will be the cornerstone of an extensive Europe-wide network devoted 

to research on mineral materials, their recycling, and the search for 

substitute compounds.

awards i

Roger Naslain, professor 

emeritus at the University of Bordeaux-I and 

founder of the Thermostructural Composites 

Laboratory (LCTS)1 has received the prestigious 

Chinese National Friendship Award. From 1990  

to 2005, Naslain was involved in a number of 

seminars on composites in many research  

centers and universities in China.

This award is the highest distinction  

attributed annually by the Chinese government  

to foreign scientists. It 

recognizes exceptional 

contributions to the 

country’s social, economic, 

technological and cultural 

progress.

01.  Laboratoire des composites 
thermostructuraux (CNRS / 
Université Bordeaux-I / CEA / 
Snecma).

atmospheric chemistry and fate of certain pollutants and, 
 finally, determine the vulnerability of the central part of the 
polar ice sheet to human-induced climate change. The five 
 scientists and two technicians involved in this part of the 
 expedition plan to extract ice cores and take samples of both ice 
and snow. They also want to carry out uninterrupted measure-
ments of the physical characteristics of the surface and subsoil 
with a tractor-drawn laser system and radar, and install several 
scientific instruments. On their way back to Concordia, the 
team members, who in the meantime will have been joined by 
other scientists, will set out to locate a site where snow accumu-
lation reaches a specific value, as close as possible to “the condi-
tions found over the entire Antarctic plateau 20,000 years ago,” 
explains Jérôme Chappellaz from LGGE, in charge of this part 
of the expedition. The drilling site will be called Barnola Point, 
in memory of LGGE glaciologist Jean-Marc Barnola, who died 
in September 2009.

DEEP INTO THE ICE
“By studying this area, and coupling data from the top two or 
three meters of snow with information found 100 to 120 meters 
deep, we should be able to improve our existing models of how 
snow traps air bubbles before forming ice,” explains Chappellaz. 

 “This should shed light on an important scientific question 
concerning the temporal link between periods of rising 
 atmospheric CO2 concentrations and climate warming 
 episodes.” Researchers want to make the most of the time spent 
on the site to assess its potential for reconstructing the climate 
of the  distant past. With an ambitious objective: determining 
whether the site is liable to contain ice exceeding a million years, 
knowing that the oldest ice core ever to have been extracted is a 
mere 800,000 years old. 
01.  Laboratoire de glaciologie et géophysique de l’environnement (CNRS / Université 
Joseph-Fourier) ; Laboratoire des sciences du climat et de l’environnement (CNRS / 
CEA / UVSQ) ; Laboratoire d’études en géophysique et océanographie spatiale (CNRS / 
Université Paul-Sabatier / Cnes / IRD); and Centre Européen de recherche et 
d’enseignement des géosciences de l’environnement (CNRS / Université Paul-
Cézanne / Université de Provence / IRD / Collège de France).

 ONLINE.
> www.institut-polaire.fr

CONTACT INFORMATION: 
LGGE, Saint-Martin-d’Hères. 
 Jérôme Chappellaz
 > chappellaz@lgge.obs.ujf-grenoble.fr
 Michel Fily
 > fily@lgge.obs.ujf-grenoble.fr

03 The objective of 
the mission is to 
reach Vostok, and to 
establish a new 
drilling site called 
Barnola point on the 
way back to Dome C.

03
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q Roger Naslain and 
Zhang Dejiang, Vice 
Premier of the 
People’s Republic of 
China, at the award 
ceremony in Beijing.

http://www.institut-polaire.fr
mailto:chappellaz@lgge.obs.ujf-grenoble.fr
mailto:fily@lgge.obs.ujf-grenoble.fr
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BY LAURE CAILLOCE

D
ecember 2011 was a busy month for Jules 
Hoffmann. On the 10th, the biologist traveled to 
Stockholm for the Nobel Prize in Physiology or 
Medicine that he was awarded jointly with Bruce 

Beutler (US) and Ralph M. Steinman (Canada).1 Three days 
later, he was in Paris to receive the CNRS Gold Medal, France’s 
most prestigious scientific distinction. 

But having a busy agenda is not foreign to the Luxembourg-
born biologist. It is off the train from Strasbourg, heading to the 
airport to catch his flight for Canada, a few days before leaving 
for China, that he found the time for an interview. 

A SURPRISING TURN OF EVENTS
 “At the start of my career in the mid-1960s, zoology was on the 
decline. With my passion for insects, I was not destined for a 
brilliant career in the first place.” Who would have thought that 
this young student in natural sciences at Strasbourg university, 
who wrote his thesis on locusts’ antimicrobial defense mecha-
nisms, would contribute to revolutionizing our understanding 
of the innate immune system? (see box).

Suggested by Pierre Joly, professor at that same university, 
the subject of Hoffmann’s thesis coincided with his interest in 
insects. This interest dates back to his teens, when he would join 
his father, a high-school natural sciences teacher, through the 
Luxembourg countryside to inventory its insects. He published 
his first article on locusts at 17, in the local scientific journal 
Archives Grand-Ducales des Sciences. Today, his enthusiasm for 

Biology Jules Hoffmann's pioneering research on fruit fly immunity helped 
revolutionize our understanding of the defense mechanisms of living organisms. 

Jul
Nob
CNR

the subject has not wavered: “The interaction between insects 
and humans is critical: every year, insects destroy a third of all 
agricultural crops and put a third of the world population at risk 
of disease.”

When Hoffmann began his research, his goal was twofold:  
to understand why the insects’ immune system is so effective,  
and to use this knowledge to fight them. “For many years,  
we were able to transplant organs between insects without 
 causing any infection despite the lack of aseptic conditions.” 
This was the avenue Hoffmann chose to explore, against  
his parents’ advice.

FROM LUXEMBOURG TO FRANCE
 “Embarking on a scientific career was impossible at the time in 
Luxembourg. I applied for French citizenship—a prerequisite 
to obtain a position at the university back in those days. This 
decision cost me my Luxembourg nationality, but today the 
CNRS Gold Medal justifies it all,” says an emotional Hoffmann, 
now senior researcher emeritus at CNRS and professor at 
Strasbourg university.

His work in a specialized insect biology laboratory2 led by 
Pierre Joly, whom he succeeded in 1978, quickly shifted his in-
terest towards the study of the hormone ecdysone, known to be 
involved in locust development. He proved that this hormone 
was also essential for the survival of the insect. Pushed by Joly, 
Hoffmann moved to Peter Karlson’s laboratory in Germany for 
his postdoc. Karlson had just unveiled the structure of ecdysone. 
Being fluent in German proved to be very useful. “Between 1972 

“Working with Jules Hoffmann over the years has made  
me appreciate his insight, creativity, and ongoing commitment 
to moving research forward.”

—US geneticist Bruce Beutler, co-laureate of the 2011 Nobel Prize in Physiology or Medicine. 
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and 1974, we studied the metabolism of this hormone as well as 
its synthesis from vegetal compounds,” explains Hoffmann. 

The stakes of this research, which lasted into the late 1980s, 
were high: developing an ecdysone synthesis inhibitor to spray 
on crops could put an end to locust devastation. Unfortunately, 
industrial applications were slow to emerge. “In hindsight, I 
sometimes regret turning away from antimicrobial defense 
mechanisms all these years to concentrate on endocrinology,” 
he adds.

DROSOPHILA AS A MODEL SYSTEM
Meanwhile, a small team including his wife Danièle Hoffmann, 
whom he met at the lab, continued to work on insect defenses 
against bacteria and fungi. Their research was encouraged in 
the late 1970s by the Swedish discovery of a first antimicrobi-
al  peptide  in the butterfly.

In 1989, Hoffmann decided to give up his research on the 
endocrine system of insects and dedicate all lab resources to  
the study of their defense mechanisms. “We could not effectively  
do both at the same time,” he says. The entire team therefore 
decided to focus on the fruit fly Drosophila, easier to  manipulate 
genetically. 

The researcher and his team embarked on a vast project: 
identifying all the antimicrobial peptides produced by 
Drosophila to protect itself. “To isolate each peptide, we had to 
infect, by injection, nearly 100,000 flies,” recalls the biologist.  
A monumental task undertaken by six full-time researchers for 
a month. Finally in 1994, seven families of antimicrobial pep-
tides were identified, two of which were also found in the but-
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 PEPTIDE. 
A chain of amino 

acids, and the basic 
structural element 

of proteins.

INNATE IMMUNITY,  
THE BASIC DEFENSE SYSTEM 

Innate immunity, which 
appeared at the same time 
as multicellularity—about 
one billion years ago—is 
the sole antimicrobial 
defense system in insects 
and invertebrates. In 
mammals and humans, it 
is the first line of defense 
against external 
aggressions, and combines 
with the so-called 
“adaptive” immune 
system, which appeared 
with evolution and is 
acquired over an 
individual’s lifetime. 
Innate immunity, which 

can only target a few 
dozen infectious 
micro-organisms (bacteria, 
viruses…) is devoid of 
immunological memory, 
unlike adaptive immunity 
which can produce 
antibodies against any 
attacker previously 
encountered. It is now 
known that innate 
immunity also plays an 
essential role in 
immunization: induced by 
vaccine adjuvants, it 
enhances patients’ 
immune response to 
vaccines.
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terfly by a Swedish team. “This was a 
historic  moment for our laboratory.”

Obviously keen to cross borders, 
whether thematic or geographical, the 
researcher initiated an international col-
laboration. “As our work began to open 
new perspectives in the field of innate 
immunity, I wanted to establish partner-
ships with laboratories whose research 
already focused on this topic in humans 
and mice,” he says. With Charles Janeway 
at Yale and Alan Ezekowitz at Harvard, 
he laid the foundations for cooperation between same-subject 
research carried on insects and mammals. 

In 1994, Jules Hoffmann’s career took another significant 
turn: he was made director of the CNRS Institute for Molecular 
and Cellular Biology (IBMC)3 in Strasbourg. He took with him 
60 researchers, engineers, and technicians who were previously 
housed by the university’s zoology institute. 

A TOLL ON IMMUNITY
Hoffmann and his collaborators decided to bring new skills  
to the laboratory, mainly in genetics, a competence required  
to take the next step of this research, i.e., investigate how the 
antimicrobial peptides were produced. The surprising result 
came in 1996. “Bruno Lemaitre and I demonstrated that a 
 receptor named Toll, previously known to be involved in the 
development of the dorso-ventral axis of Drosophila, also played 
a crucial role in fruit flies’ innate immunity by helping to iden- tify the infectious micro-organism and trigger the appropriate 

antimicrobial response.” The article was published in Cell. 
A year later, Janeway’s laboratory at Yale identified Toll 

 receptor homologs in humans—the so-called Toll-like recep-
tors—and the following year, Bruce Beutler, at the Scripps 
Research Institute in La Jolla (US), described the role of one of 
these receptors in the human antibacterial defense 
mechanism. 

DISCOVERY OF A NEW DEFENSE LINE
Since then, more than 18,000 articles on Toll-like receptors have 
been published. This huge amount of work has clearly  established 
that in addition to controlling a direct antimicrobial response 
as in Drosophila, Toll-like receptors in mammals are nothing 
less than the alarm system that triggers the adaptive immune 
system through the activation of lymphocytes.  

Today, scientists are only beginning to fully understand  
the implications of such a discovery: innate immunity is in-
volved in inflammation, antimicrobial response, vaccination, 
 autoimmunity, or immunotherapy.

A  photo gallery on the lBMC 
as well as a documentary on 

the research of Jules Hoffmann 
can be viewed online.

> www.cnrs.fr/cnrsmagazine

SIX KEY DATES

1941   Born in Echternach 
(Luxembourg).

1971   Joins CNRS.

1994   Director of the Institut de 
Biologie Moléculaire et 
Cellulaire in Strasbourg. 

1996   Discovers the role of Toll 
receptors in Drosophila 
immunity.

2006   President of the Académie des 
Sciences (France).

2011   Shaw Prize (Hong Kong), 
Gairdner Award (Canada), CNRS 
Gold Medal (France), and Nobel 
Prize in Physiology or Medicine.
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01 Jules Hoffmann 
engrossed in 
research at the IBMC 
in Strasbourg.  
02 Injection of an 
antibiotic in 
Drosophila to study 
its immune system. 
03 Jules Hoffmann 
receiving the Nobel 
Prize from His 
Majesty King Carl XVI 
Gustaf of Sweden at 
the Stockholm 
Concert Hall on 
December 10, 2011.

01

02

http://www.cnrs.fr/cnrsmagazine
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With the help of his Strasbourg collaborators, Hoffmann 
continues his research on antimicrobial defenses in insects, and 
in particular on the role of a second defense pathway in 
Drosophila. Discovered in his laboratory, and called IMD (for 
immune deficiency), this pathway has a human counterpart: the 
tumor necrosis factor (TNF) receptors. 

At 70, this tireless pioneer—who also led the CNRS life 
sciences department and chaired the French Académie des 
Sciences from 2006 to 2008—is as active as ever. While he no 
longer heads the Strasbourg laboratory, he spends every after-
noon in the lab conducting his research with unfailing enthu-
siasm. He shares his spare time between his family and his 
passion for history—particularly, the Second World War, which 
deeply affected Luxembourg. “My two children have themselves 
embarked on busy scientific careers in Paris, but I am fortunate 
to have them visit regularly in Strasbourg with my grandchil-
dren,” he adds. A routine somewhat disrupted at the end of 2011 
by a shower of well-deserved awards.

01. Steinman passed away on September 30, 2011.
02. Biologie humorale des insectes.
03. Institut de biologie moléculaire et cellulaire.

CONTACT INFORMATION:
IBMC, Strasbourg. 
 Jules Hoffmann
 > j.hoffmann@ibmc.u-strasbg.fr

“We hope that the studies highlighted 
today will contribute to the development 
of new ways to protect humans against 
infection, now and in the future.”

From Jules A. Hoffmann's speech at the Nobel Banquet 
in the Stockholm City Hall, December 10, 2011.

physics i 

Construction of Spiral2 
Work on the future Spiral2 linear accelerator 

officially started at GANIL (National Large Heavy 

Ion Accelerator, CNRS / CEA) in Caen (France) on 

October 17, 2011. Researchers hope it will improve 

their knowledge on the structure of the atomic 

nucleus and the nuclear reactions taking place 

within stars. Spiral2 will make it possible to 

produce large quantities of so-called “exotic 

nuclei,” which do not exist naturally on Earth.

> www.ganil-spiral2.eu/ 

paleontology i It is now thought that 

Homo sapiens arrived in Europe some 

45,000 years ago, several millennia  

earlier than previously believed.  

The result of a European collaboration 

involving CNRS researchers, these 

findings are based on new analyses of 

two deciduous teeth that had been 

misidentified as Neanderthal after their 

discovery some 50 years ago in a 

prehistoric cave in Italy.1

01. S. Benazzi et al., Nature, 2011. 479:525–8. 

environment i The French-Indian 
Megha-Tropiques satellite, 
launched on October 12, 2011, 
aims to study the water cycle and energy 
exchanges in the tropical atmosphere. The 
objective is to anticipate and manage the impact 
of tropical climate on local populations and 
economies. In addition to collecting data on the 
moisture budget of the region, Megha-Tropiques 
will provide crucial information on tropical 
storms. It will help apprehend risks linked with 
pluviometric variations, whether directly (such 
as floodings) or indirectly (like the propagation 
of vector-borne diseases). It will also contribute 
direct observations to meteorological agencies 
worldwide. Megha-Tropiques, which is the result 
of a collaboration between the Indian Space 
Research Organization (ISRO) and the French 
space agency (CNES), also involves CNRS and a 
total of over one hundred scientists across 
eleven countries.
> http://meghatropiques.ipsl.polytechnique.fr/
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There is now unequivocal evidence: if deforestation continues at 
current rates, natural forest may vanish from the surface of the 
globe within 30 years. This will affect humanity as a whole: not 
only do forests provide extraordinary resources, they also play a 
key role in regulating the world’s climate and in biodiversity 
conservation. Fortunately, there are solutions to protect them, 
both locally and worldwide. As 2011, declared the International 
Year of Forests by the United Nations, draws to a close, CNRS 
International Magazine investigates the causes of this 
unprecedented threat and its potential remedies. 
REPORT BY SEBASTIÁN ESCALÓN, PHILIPPE TESTARD-VAILLANT AND CHARLINE ZEITOUN

 FORESTS
UNDER THREAT
Protecting Forest Resources 23 i 
Research in the Field 24 i 
A Vital Ecosystem 27 i
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“
So-called ‘virgin  forests’ 
don’t exist anymore. Where 
there are forests, there are 

people, and that’s been the case for a very 
long time,” explains Alain Billand, senior 
researcher at CIRAD.1 This Montpellier-
based research center works with 
 developing countries to tackle interna-
tional agricultural and development 
 issues. And it is hardly  surprising:  forests  
provide countless  resources, ranging 
from wood, the all-purpose material, to 
the active substances in a host of pharma-
ceuticals. Through industry, these 
 fabulous resources benefit a large part of 
the world’s population. Considering that 
forests are also the planet’s main 
 reservoirs of biodiversity and regulate the 
world’s climate, it seems  obvious that 
they are essential to our future. Provided 
we stop destroying them. 

GREEN INCENTIVES 
According to the UN Food and 
Agriculture Organization (FAO), 13 mil-
lion hectares of the world’s forests are lost 
each year due to deforestation, an area the 
size of Greece. Despite a slight improve-
ment in the 1990s and 2000s, mainly due 
to the combined efforts of Indonesia and 
Brazil, the situation remains alarming. 
“Most of the natural forest could 
 disappear within 25 to 30 years,” says 
Edmond Dounias, an ethnobiologist at 
CEFE2 in Montpellier, France’s largest 
research center on ecology. 

“The main drivers of deforestation 
are fires—partly caused by drought 
brought on by climate change—but also 
logging and mining (for gas, oil, and 
 diamonds), as well as agro-industrial 
plantations of soybeans, rubber trees, and 
oil palms.  Slash-and-burn pioneer front 
agriculture , carried out by poor farmers 
seeking new opportunities, is also eating 
into forests.”  

How can forest resources be protect-
ed? Of course, money is considered as a 
crucial lever. “The idea behind the tools 
currently being developed is to ensure 
that a forest is worth more standing than 

cut down,” explains Aurore Viard-Crétat, 
a science historian at the Centre 
Alexandre-Koyré3 in Paris. This calcula-
tion takes into account the “green” value 
of forests, including water purification, 
capture and storage of atmospheric 
 carbon dioxide (CO2), soil protection, 
ecotourism, and so on. On that basis, the 
value of a hectare of forest in France has 
been reassessed at €40,000, ten times its 
going price. Based on this estimate, those 
who directly benefit from the forest 
should pay those who look after it, just as 
in any other service provider/customer 
relationship. And this is indeed the way 
many conservation and reforestation 
projects are funded.

The most emblematic initiative in this 
green economy, the REDD program 
(Reducing Emissions from Deforestation 
and Forest Degradation), is currently 
being discussed by the world’s govern-
ments. The project, initiated in 2007, rests 
on the proven link between deforestation 
and global warming. It seeks to  encourage 
developing countries to  improve forest 
protection in exchange for financial 
compensation by industrialized coun-

tries. “If this program is established, it 
will be a welcome source of funding for 
the poorest countries,” says Billand. Yet 
negotiations at climate summits are quite 
difficult, as each country seeks to protect 
its own interests.  

A POLITICAL CHOICE
Could the program fail? “I don’t think 
so,” says Viard-Crétat. “Governments are 
heavily committed to this initiative, and 
a large number of pilot conservation 
projects, funded in particular by the 
World Bank, have already been launched.” 
But the fact remains that by paying 
 compensation, polluters feel that they can 
continue polluting. 

“The destruction of forests, just like 
world hunger or climate change, is  neither 
inevitable nor a purely technical problem: 
it is the result of political and economic 
choices. And consumption patterns in 
industrialized countries are one of its key 
drivers,” adds Viard-Crétat.    

But in practical terms, how can 
 industrial production and forest conser-
vation be reconciled? In the past few 

 FOREST.
According to the 
FAO’s definition, 
it is an area of at 

least half a hectare, 
over 10% of which 

is covered by trees 
exceeding 5 meters 

in height. In 2010, 
forests covered 31% 

of the Earth’s land 
surface. 

 SLASH-AND-BURN.
 PIONEER FRONT.

 AGRICULTURE.
In this type of 

agriculture, 
unexploited land 
plots are burned 

and then cultivated. 

300 million
human beings live 

in the forest or at its edge.

In Brazil, slash-
and-burn pioneer 
front agriculture is 
relentlessly pushing 
back the forest (01), 
whereas in Ethiopia, 
the government is 
attempting to fight 
erosion by giving 
local growers young 
trees to transplant 
(02).  
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Protecting Forest Resources
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MONITORING THE CANOPY
Three 45-meter-high metal towers connected  
by cables loom over the thick vegetation 
surrounding the CNRS Nouragues Research 
Station in French Guiana, forming a virtual 
1.5-hectare triangle. This system, known as 
COPAS (Canopy Operating Permanent Access 
System), took its first researcher “on board” 
this autumn.  
A basket and pulleys system was developed to 
let researchers observe the canopy in comfort, 
at any location and height within this area.  
The “green” triangle could become a treasure 
trove for the discovery of new species, given the 
fact that some local insects never make it to 
ground level. “This system highly facilitates the 
long-term monitoring of biodiversity in the 
rainforest canopy,” explains Jérôme Chave, 
from the biodiversity specialized EDB1 
laboratory in Toulouse, and lead scientist at  
the Nouragues Research Station. 
01.   Laboratoire Evolution et diversité biologique (CNRS / 

Université Paul-Sabatier / Enfa).

CONTACT 
INFORMATION:
 Jérôme Chave
 > chave@cict.fr

q  One of the 
three pylons  
of the biodiversity 
monitoring system 
in French Guiana. 

MODELING CHANGES IN VEGETATION
Which savannah areas in Central Africa were lush forests thousands  
of years ago? And which present-day forests were won back from  
ancient deserts? The C3A1 project, coordinated by Anne-Marie Lézine 
from the LSCE2 in Gif-sur-Yvette (near Paris) is focusing on the causes
and effects—both in Cameroon and neighboring countries—of the  
last major environmental crisis, a severe drought that struck Africa  
3000 years ago. In particular, the fossil pollen found in lakes should 
enable researchers to model how vegetation responded to the dry 
conditions of the time. To what extent was the vegetation affected? 
What was the impact of these dry conditions on biodiversity and forest 
peoples? Exploring these issues should provide new tools to predict 
how ecosystems respond to climate change. Launched in 2010, the 
project is funded by the French National Research Agency (ANR),3 and 
will last until 2014.

01.   Causes/Consequences/Crisis/Africa.
02.   Laboratoire des sciences du climat et de l’environnement (CNRS / CEA / UVSQ).
03.   Agence nationale de la recherche.

CONTACT INFORMATION:
 Anne-Marie Lézine
 > anne-marie.lezine@lsce.ipsl.fr©
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Research in the Field
Studying forests to protect them, especially from climate change, is now of vital 
importance. The biodiversity they harbor is also attracting considerable attention from 
scientists worldwide. CNRS is taking part in a large number of research programs across 
the planet, as illustrated in the following five examples. 

mailto:chave@cict.fr
mailto:anne-marie.lezine@lsce.ipsl.fr
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SHARING KNOWLEDGE
“The Sud Expert Plantes (SEP) initiative helps developing countries acquire skills to 
assess, protect, and promote plant diversity, and forest areas in particular,” explains 
Doyle McKey from CEFE in Montpellier, chairman of the program’s scientific board.
By organizing training sessions and seminars, or establishing networks of botanists, 
SEP acts as a support agency for research teams and education programs in  

22 countries across four regions: West Africa, Central 
Africa, the Indian Ocean, and South-East Asia. It also 
promotes scientific cooperation projects between 
developing countries, and between developing and 
industrialized countries, through the backing of French 
and international organizations like CNRS. Launched  
in 2007, the program, which was entirely funded by the 
French Ministry of Foreign and European Affairs, ended 
in September 2011. A second phase is scheduled from 
2012 to 2016.

CONTACT INFORMATION:
 Doyle McKey
 > doyle.mckey@cefe.cnrs.fr                 C.Z.

q Cooperation between 
botanists from 
Switzerland and 
Madagascar working 
together in the Sud 
Expert Plantes program. 

q  Taking a core sample of 
sediment from Lake Bambili 
(Cameroon). These 
sediments record the 
history of vegetation over 
the past 20,000 years. 

MAPPING BIODIVERSITY
After Mozambique in 2009 and Madagascar in 2010, researchers involved in the 
project “Our Planet Reviewed,”1 will be setting off on a journey to Papua New Guinea 
in late 2012. The ambitious objective of this project, initiated by the French National 
Museum of Natural History (MNHN)2 and Pro-Natura International (PNI), is to make 
an inventory of our planet’s biodiversity, which should hopefully lead to better 
conservation methods.
“The Madang-2012 expedition will attempt a 12-month intensive inventory  
of biodiversity in the forests of Papua New Guinea,” explains Simon Tillier from the 
SAE3 laboratory in Paris, and one of the program’s coordinators. The expedition could 
help provide a more accurate estimate of the total number of species on the planet, 
since the region, with its unrivalled abundance of wildlife, has already been used  
as a reference. In parallel, researchers will gather plants and invertebrates in these 
quasi-pristine forests, up to an altitude of 4000 meters, in order to study how the flora 
and fauna vary according to climate. 

01.   http://laplaneterevisitee.
org/en/77/home

02.   Muséum national d’histoire 
naturelle.

03.   Laboratoire systématique, 
adaptation, évolution  
(CNRS / UPMC / MNHN / IRD).

CONTACT INFORMATION:
 Simon Tillier
 > tillier@mnhn.fr

q  Lagaip Basin, Papua 
New Guinea. The island’s 
forests are teeming with 
species awaiting discovery.

“We’re modifying the climate around plots of a 100 
trees each in the Puéchabon forest, north-east of 
Montpellier, and turning this ecosystem into a 
genuine natural laboratory,” explains Richard Joffre, 
from CEFE1 in Montpellier. Gutters are used to divert 
rainwater and deprive the trees of 30% of rainfall,  
to mimic the conditions predicted by climate models 
for the Mediterranean Basin in 2100. A second 
device, a mobile roof that measures 180 m2, is able to 
completely block precipitation. This system is used 
to simulate several months of extreme drought, 
which is expected to become increasingly frequent 

in the future. In both experiments, sensors take a 
host of daily measurements like trunk growth or  
sap flow, to assess how the forest reacts.  
This research is part of the European Carbo-Extreme 
project, whose program began in 2009 and is set to 
continue until 2013.

 01.   Centre d’écologie fonctionnelle et évolutive (CNRS / 
Universités Montpellier-I, -II, -III and Nîmes / Montpellier 
SupAgro / Cirad / EPHE IRD / Inra).

CONTACT INFORMATION:
 Richard Joffre
 > richard.joffre@cefe.cnrs.fr

THE FOREST AS A LAB  
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q This mobile roof in the 
Puéchabon forest simulates dry 
conditions for a plot of trees. 

mailto:richard.joffre@cefe.cnrs.fr
mailto:doyle.mckey@cefe.cnrs.fr
http://laplaneterevisitee
mailto:tillier@mnhn.fr
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1.6 billion people 
depend on forest resources 

for their livelihood.
03 In northern Laos, 
commercial logging 
is a main cause of soil 
erosion.  04 On the 
island of Sumatra, 
slash-and-burn 
agriculture lets the 
local population take 
advantage of forest 
resources such as 
cinnamon, while pro-
tecting the forest in 
a sustainable manner. 
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“France’s forests are among the 
most diversified in Europe. They 
harbor over a hundred tree 
species and spread across very 
different environments,” 
explains Paul Arnould, a 
professor at ENS1 in Lyon, and 
the former director of the EVS2 
laboratory, which specializes in 
environmental research. Forests 
cover 15 million hectares, 
making up 28% of the total area 
of France.3 
These are either dedicated to 
conservation and tourism, or to 
the production of wood. Yet this 
wasn’t always the case: at the 
time of the French Revolution, 
forests covered a mere seven 
million hectares and were in a 

sorry state after centuries of 
overexploitation. Then,  
during the 19th century, 
industrialization required  
the planting of extensive  
productive forests, the best 
example of which is the artificial 
maritime pine forest of Les 
Landes (southwestern France). 
Planted mainly from 1850 
onwards in this marshy and 
insalubrious region, the  
forests made a large number of 
Gascon landowners very 
wealthy. The wood was used in 
iron and coal mines, but also to 
build the rapidly-spreading 
railway system. As for the resin, 
it was becoming vital for the 
chemical and cosmetics 

industries. Since then, France’s 
forests have continued to 
expand. Today, they are  
still vulnerable to natural 
hazards such as fires, storms  
and parasites, and to 
anthropogenic threats such as 
urbanization and excessive 
tourism. But wherever 
agriculture shows waning 
productivity, the forest gradually 
takes over.  

01. Ecole normale supérieure de Lyon. 
02.  Environnement, ville, société (CNRS / 

Universités Lyon-II, -III, and 
Saint-Étienne / ENTPE / ENS de Lyon / 
Insa).

03. Source Agreste 2010.

CONTACT INFORMATION:
 Paul Arnould
 > paul.arnould@ens-lyon.fr

FRANCE’S FORESTS HEALTHY

years, new forestry operations have been set up across the world 
around a key concept: the sustainable forest management plans. 

This is a local guideline that makes it possible not only to 
rationalize logging, but also to sustainably harvest other forest 
products. “Indonesia was the first country to implement such 
management plans, but due to weak governance, excessive 
 logging continued,” Billand points out. “Central Africa, where 
primary  forest is practically intact, has also recently started to 
adopt this approach.”

SUSTAINABLE ALTERNATIVES
Billand describes an average sustainable forest management 
operation. “Typically, it would be a concession of 300,000 
 hectares divided into 30 plots of 10,000 hectares. Every  
year, the operator would be allowed to cut down two to  
three trees per hectare in one of these plots. Each plot  
would therefore be left  untouched for 29 years, allowing  
for the regrowth of harvested biomass.”  Yet in most cases, 
 governments have little means of control, which entices loggers 
to step up their operations. 

Moreover, this type of forest manage-
ment may not be very attractive to 
 investors or governments. “Compared  
to eucalyptus or soybean monoculture, 
the financial output of a tropical forest is 
no match when it comes to profits,” adds 
Billand. Which makes it vital to take into 
account a forest’s “green” services when 
estimating its worth. 

Examples of communities that 
 nurture their forest environment can also 
be a source of inspiration. This is the case 

for those who practice traditional agro-
forestry, currently the subject of much 
research. “Agroforestry promotes a more 
sustainable land-use system by  combining 
the advantages of agriculture and forestry. 
Agroforests host a large number of plant 
and animal species, many of which are 
useful to man. The ecosystems produced 
are very similar to those found in natural 
forests,” explains Yildiz Aumeeruddy-
Thomas, an ethnobiologist at CEFE.

THE AGROFOREST APPROACH
The coffee and cinnamon agroforests of 
the Indonesian island of Sumatra are a 
good example of this combined approach. 
“After clearing the forest and leaving scat-
tered, isolated trees, the locals plant food 
crops as well as cinnamon and coffee 
trees,” explains Aumeeruddy-Thomas. 
“While these grow, the isolated trees 
 attract a wide variety of fauna, birds, 
 rodents, etc., and with them, a rich array 
of forest plant species. This gradually 
forms an agroforest which is very much 
like a forest that people look after, live in 
and enrich with fruit trees, bamboo, 
 rattan, and other species. Research has 

mailto:paul.arnould@ens-lyon.fr
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A 
symbol of life, forests are 
home to an amazing number of 
animal and plant species. 

Forests regulate the climate and are a 
source of both material and immaterial 
resources. They give us food, warmth and 
shelter, they heal us, protect us, and 
 inspire our dreams. From the dawn of 
time, this close and powerful bond has 
helped our species thrive. 

First and foremost, forests meet 
 essential and basic human needs, such as 
food and shelter. According to the FAO, 
some 300 million people still inhabit this 
ecosystem, rich in fruit, seeds, roots, 
fungi, wild game, fish, and such.

As many as 1.6 billion individuals 
across the planet live on its resources.  
In Europe, the wood industry employs a 
3 million-strong workforce in some 
350,000 companies, and provides over 
400,000 jobs in France alone. 

Forests are also exploited for the ores 
in their subsoil (like gold, iron, copper, or 
cobalt) and for the production of timber, 
a market dominated by Russia, Canada, 
the US, and Northern Europe. “Tropical 
wood accounts for just 12 to 13% of the 
world’s timber trade,” notes Alain 
Karsenty, an economist at CIRAD.1 “Yet 
in the landlocked countries of central 
Africa, it is one of the rare job providers 

A Vital Ecosystem
05 Building a log 
cabin in Finland. This 
material has long 
been essential in a 
wide range of 
industries. 
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CONTACT INFORMATION:
 Yildiz Aumeeruddy-Thomas
 > yildiz.thomas@cefe.cnrs.fr
 Alain Billand
 > alain.billand@cirad.fr
 Edmond Dounias
 > edmond.dounias@ird.fr
 Doyle McKey
 > doyle.mckey@cefe.cnrs.fr
 Aurore Viard-Crétat
 > aviard@ehess.fr
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shown that some agroforests can harbor 
up to 50% of the biodiversity of a natural 
forest,” she concludes. Moreover, “a 
 protected forest is more vulnerable when 
surrounded by an extensive oil palm 
monoculture than by a biodiversity-rich 
agroforest,” explains Doyle McKey, an 
ecology expert also at CEFE. Yet there is 
a constraint: these systems generally 
 require large surface areas. This implies 
government backing, which is not always 
forthcoming. Another example is slash-
and-burn agriculture, a common practice 
in rainforests. The local populations 
make clearings to plant food crops for one 
or two years. Once the subsoil is depleted, 
growers move on and let the soil regener-
ate for a few years. “This type of agricul-
ture has a bad reputation because it is 
mistaken for slash-and-burn pioneer 
front agriculture where forests often 
 disappear along the pioneer front. Yet 
with limited population density, it is 
completely sustainable,” says McKey.

INVOLVING POPULATIONS
It is also essential to preserve the culture 
of the people who, as Dounias puts it, live 
“in the forest, from the forest, and with 
the forest.” He adds, “when a population 
starts seeing its environment as a source 
of income rather than of subsistence, it 
can quickly become its own territory’s 
worst enemy.”

This is illustrated by hunting  practices 
in central Africa. Once used for domestic 
consumption by the forests’ inhabitants, 
hunting now supplies towns with cheap 
bushmeat, bringing many species  
to the verge of extinction. The battle to 
save the forests will have to be waged on 
all fronts.                         S. E.

01.   Centre de coopération internationale en recherche 
agronomique pour le développement.

02.   Centre d’écologie fonctionnelle et évolutive (CNRS / 
Universités Montpellier-I, -II, -III and Nîmes / 
Montpellier SupAgro / Cirad / EPHE IRD / Inra).

03.   CNRS / EHESS / MNHN / Cité des sciences et de 
l’industrie.

05

 TIMBER.
Wood intended 

for uses other 
than  heating, such 

as construction, 
furniture, paper, 

cardboard, musical 
instruments,  

or toys.

mailto:yildiz.thomas@cefe.cnrs.fr
mailto:alain.billand@cirad.fr
mailto:edmond.dounias@ird.fr
mailto:doyle.mckey@cefe.cnrs.fr
mailto:aviard@ehess.fr
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w� The Oak Observatory at OHP (O3HP), set up in 2009 in 
a protected area of southern France. A network of 
footbridges criss-crossing at several levels is used to 
monitor a plot of typical Mediterranean forest, from ground 
level to canopy. One of the program’s objectives is to study 
the relationship between forest and climate. 
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and plays a key  economic role.” Locally, wood is also the main 
source of energy for many people. “The poorer and more rural 
the country, the more wood and charcoal are used for cooking 
and heating, and the more forest products are used as food, 
building materials, and to make fishing and hunting equip-
ment,” explains Karsenty.

A HAVEN FOR SPECIES
Most importantly, forests are home to over 90% of the world’s 
living terrestrial species, thereby protecting the delicate  
balance of biodiversity, which is so crucial for us to  
preserve. Indeed, the disappearance of one species can lead to 
the extinction of several others, including our own.  
In this respect, tropical  forests are astonishing “life factories,”  
explains Christopher Baraloto, team leader at the EcoFoG  
lab2 in French Guiana. This laboratory is involved in a  
phenology  project on an area of 40 hectares. The latest  campaign, 

held last October, gathered a dozen 
 researchers from a number of scientific 
institutions to collect flowers and fruits in 
this area. 

The Amazon Basin alone, with its 
estimated 15,000 tree species, is home to 
10% of all known fauna. In addition, 40 
to 70% of pharmaceuticals come from 
natural substances, especially plants and 
microorganisms, making forests the 
world’s largest “pharmacy.” 

Forests also play a key role in climate 
regulation, both locally and globally. 
Firstly, they release more water into the 
atmosphere than other types of vegeta-
tion, since they slow down wind and 
 absorb solar radiation more effectively 
than other plant formations. Through 
photosynthesis, they are able to trap 
considerable amounts of atmospheric 
CO2, the greenhouse gas responsible for 
global warming. In fact, the rainforests of 
the Amazon Basin, the Congo Basin, and 
Indonesia, with their lush vegetation, 
store twice as much carbon per hectare as 
temperate forests.

A GIANT CARBON POOL
“The total quantity of carbon trapped in 
the biomass of the world’s forest ecosys-
tems comes to some 500 billion tons, 
which represent two thirds of the amount 
currently present in the atmosphere,” 

indicates Stephan Hättenschwiler, a re-
searcher at CEFE. “As forests make up as 
much as 80% of the terrestrial biomass, 
they represent an enormous carbon pool 
acting as a buffer for CO2 exchange be-
tween the biosphere and the atmosphere. 
Without forests, CO2 concentrations in 
the atmosphere would rise faster, and 
their destruction releases significant 
quantities of biomass carbon in the atmo-
sphere.” So it is no wonder that, according 
to the Intergovernmental Panel on 
Climate Change (IPCC), tropical defor-
estation is responsible for 17% of the 
world’s greenhouse gas emissions, more 
than the entire transportation  sector. 
“Better and more efficient ways of fight-
ing deforestation urgently need to be 
 adopted,” insists Hättenschwiler. 

Besides, the recreation value of exten-
sive woodland areas near large cities 
should not be overlooked. “Some 54% of 
the French population visited a forest 
during the year 2010,” says sociologist 
Michelle Dobré, from Pole Risk, the risk 
assessment unit of the MRSH,3 a humani-
ties research center in Caen (Normandy). 
However, this is down from the 71% 
 figure for 2004. “Changing lifestyles and 
higher gas prices could explain this sharp 

A photo gallery and a selection of videos 
can be viewed on the online version  

of the magazine. 
> www.cnrs.fr/cnrsmagazine

HISTORY BURIED IN FORESTS

Forests have also safeguarded parts of our history, 
concealing valuable remains that have lain buried 
under a thick layer of vegetation for centuries. The 
problem is locating these remains, as airborne and 
satellite imaging cannot see through dense 
vegetation. This is why archeologists pin high 
hopes on LIDAR technology, whereby a light 
aircraft carries a laser rangefinder whose beam 
scans the forested area. “Part of the beam is 
stopped by vegetation (like tree trunks or 
branches), but some reaches the ground,” explains 
Laure Nuninger, who works at the LCE1 in 
Besançon. 
Using the data collected, researchers at the 
European Associated Laboratory ModeLTER 
produce digital terrain models which give them an 
entirely bare ground surface of the overflown area, 
devoid of trees. It shows, with centimeter 
precision, the full ground topography of the forest, 
revealing structures likely to correspond to old 
roads, walls, etc. Using this method, over 200 lime 
kilns were recently discovered in the Chailluz 
forest near Besançon (eastern France). One of them 
may be dating as far back as the 16th century. 
“Spatial analysis of the remains identified may 
help us chart population and landscape dynamics 
in the area, from Neolithic to modern times,” says 
Nuninger.   

01.  Laboratoire chrono-environnement (CNRS / Université de 
Franche-Comté).

CONTACT INFORMATION:
 Laure Nuninger
 > laure.nuninger@univ-fcomte.fr
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06 This image of 
the Chailluz forest 
obtained using 
LIDAR identifies 
remains of 
enclosures and 
lime kilns (black 
dots).   

 PHENOLOGY. 

The study of 
cyclical biological 

events such as 
flowering, breeding, 

and migration, in 
relation to climatic 

conditions.

http://www.cnrs.fr/cnrsmagazine
mailto:laure.nuninger@univ-fcomte.fr
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others unfortunately go unchecked and 
are  increasingly threatened by a lack of 
 appropriate infrastructure.”             P. T.-V. 

01.   Centre de coopération internationale en recherche 
agronomique pour le développement. 

02.  Ecologie des forêts de Guyane (CNRS /  
AgroParisTech / Inra / Cirad / Université  
des Antilles et de la Guyane).  
http://www.ecofog.gf

03.   Maison de la recherche en sciences  
humaines (CNRS / Université de  
Caen-Basse-Normandie / Office  
universitaire d’études normandes).

04.   Centre Asie du Sud-Est (CNRS / EHESS).

CONTACT INFORMATION:
 Christopher Baraloto
 > chris.baraloto@ecofog.gf
 Michelle Dobré
 > michelle.dobre@unicaen.fr
Anne-Marie Granet
 > anne-marie.granet@onf.fr
 Stephan Hättenschwiler
 > stephan.hattenschwiler@cefe.cnrs.fr
 Alain Karsenty
 > alain.karsenty@cirad.fr
 Clotilde Luquiau
 > clotilde.luquiau@ymail.com
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drop in visitors. It has affected all outdoor 
destinations: the countryside, urban and 
national parks, and sea and mountain 
areas,” Dobré explains. “Yet this average 
figure for France masks very diverse situ-
ations depending on the forested areas, as 
some peri-urban or popular forests are 
still attracting a growing number of 
 visitors.” Forests are still the place to go 
on family outings, with the kids, the dog 
and a picnic, and also for outdoor 
 activities. “Forest outings mostly remain 
a social activity,” says Dobré.

THE PROMISE OF ECOTOURISM
Forests also make it possible for a  growing 
number of tourists to experience  nature 
first hand. Hence the success of ecotour-
ism in Costa Rica, South Africa, or in 
Malaysia, where Clotilde Luquiau, a PhD 
student at the CASE,4 has been studying 
the rainforest along the Kinabatangan 
River in North Borneo since 2008. Every 
year, this wildlife sanctuary  attracts tens 
of thousands of tourists, 80% of whom 
are Westerners. They come to admire 
orangutans, elephants, and other wild 
species in their natural habitat. In 
Malaysia as elsewhere, “ecotourism 
stemmed from a will to protect the 
 environment and promote a type of 
 development that would enable local 
populations to live in decent conditions,” 
says Luquiau. Yet “while  some sites meet 
 responsible tourism requirements,  

08 Trees can also be a 
place for leisure, as 
illustrated by the 
success of 
recreational 
activities like forest 
adventure trails. 09  
In the forests of 
French Guiana, home 
to exceptional 
biodiversity, ants 
that live exclusively 
on this plant have 
just captured a 
horsefly.  

Further Reading
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BY KHEIRA BETTAYEB

w� A new surface metal coating process that is 
simple, environmentally-friendly, cheap, and works 
on all materials has been developed by the Lyon-
based start-up Jet Metal Technologies, following up 
on research carried out at the LTDS.1 Showcased last 
May at the Forum 4i 2011 in Grenoble, this technologi-
cal breakthrough offers an interesting alternative to 
current bath and vacuum coating methods. 

Known as the “dynamic chemical deposit” tech-
nique, it consists in simultaneously spraying two 
separate chemical solutions (of nickel, copper, silver, 
etc.) on the surface to be treated. The two solutions 
react together, and the metal layer is formed instan-

Materials Science

CONTACT INFORMATION:
Jet Metal Technologies, Lyon. 
 Samuel Stremsdoerfer
 > s.stremsdoerfer@jetmetal-tech.com

A New Surface Metallization Technology
taneously on the surface of the object. “Unlike bath 
coating, the solutions don’t mix until they’re on the 
surface. This means we don’t need to add stabilizers 
based on complex organic additives, which are toxic 
for the environment and difficult to reprocess,”  
explains  Samuel Stremsdoerfer, CEO of Jet Metal 
Technologies. “This method is also up to 70%  cheaper 
than bath or vacuum coating techniques,” he adds.  
“It can be used to metallize all types of materials, 
particularly new plastics and composites not suited 
for bath coating.” There is, however, a minor draw-
back: the technique cannot be used to apply certain 
metals like aluminum, which cannot react with 
 products that contain water. It is however  already 
used to confer specific physical properties such as 
electrical conductivity or electromagnetic shielding 
to materials, and to decorate small bottles for the 
perfume and cosmetics industry. Jet Metal 
Technologies now focuses on applying its technolo-
gy to other sectors, by developing anti-corrosion, 
 anti-bacterial, or anti-friction coatings, for example. 

01.  Laboratoire de tribologie et dynamique des systèmes (CNRS / Ecole 
Centrale de Lyon / ENI St-Etienne).

q  These decorative 
objects were coated 
with metal by 
spraying two 
separate chemical 
solutions.
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And more news...

CNRS TRANSFERS 
PATENTS
w��The new “Strengthened SME-Research Partnership” PR2 
program, launched by CNRS, aims to boost the innovation 
capacity of France's small and medium-sized enterprises by 
granting them the rights to unused patents. The 
organization currently holds some 4500 patent families, 
some of which are nearing maturity but have nonetheless 
remained unused. To make the most of this untapped 
potential, patents will now be made available to small and 
medium-sized enterprises through partnership agreements. 
An SME wanting to use one or more patents will agree to 
implement a research program over a period of a few 
months, in cooperation with the laboratories involved. This 
aims to transfer know-how and adapt the invention to the 
company's specific needs. Some 1000 patent families could 
be eligible for transfer under the terms of PR2.

New Materials
w��Using aluminum and copper oxide 
nanoparticles, each associated to complementary 
DNA strands, a group of Toulouse-based researchers1 
has developed a solid composite explosive with an 
energy density equivalent to nitroglycerin.2  The 
composite spontaneously ignites at 410°C, one of the 

lowest spontaneous ignition temperatures 
described so far. This new material will have many 

applications for combustion engines or focused 
welding.  It could also be used as an energy 

source to power microsystems onboard 
satellites, for example. 

 01.  Laboratoire d’analyse et d’architecture des systèmes 
(CNRS) and Centre interuniversitaire de recherche et 
d’ingénierie des matériaux (Université Toulouse-III/ INP 
Toulouse / CNRS).

02.  F. Séverac et al.,  Adv. Funct. Mater., 2011.DOI: 10.1002/
adfm.201100763

p
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a

q Schematic 
representation of a 
nanocomposite 
made of  two types 
of nanoparticles 
assembled by DNA 
filaments. 
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 Probayes  I  SIMPLIFYING THE 
DECISION-MAKING PROCESS
w� Probayes co-founder Emmanuel Mazer takes 
 us inside this cutting-edge software company.

What software do you develop? 
E. M.: Probayes was founded in 2003 by the 
Grenoble Informatics Laboratory (LIG)1 to create 
 probability-based  decision-support software (DSS). 
Such DSS systems are highly effective for  solving 
complex problems in which large amounts of data 
need to be processed, or when trying to determine 
the root cause from a known result. 
What are the real-life applications of your 
software? 
E. M.: There are a wide range of applications, from 
 detecting possible fraudulent usage in millions of 
credit card transactions, predicting the trajectory of a 
moving object (car, missile, etc.), pinpointing the exact 
causes of heat loss in a building, or authenticating 
computer users by how they type their login details 
on a keyboard.
Who are your customers? 
E. M.: The automobile, defense, finance, energy, and 
microelectronics industries, to name but a few. 
Businesses in a wide range of sectors have already 
enlisted the services of Probayes, including  
Toyota, STMicroelectronics, Somfy, Seb, and military 
 equipment manufacturer DCNS. 

01.  Laboratoire d’informatique de Grenoble (CNRS / Joseph-Fourier 
University / Grenoble INP / UMPF / Inria).

CONTACT INFORMATION :  
Jean-Michel Lefevre, jmlefevre@probayes.com

qSome Probayes 
software designed for 
the entertainment 
industry can be played 
on iPhones and 
Android phones.

> www.probayes.com

What makes the CogniKizz 
educational game platform so 
special? 
K. L.: Its feedback type of analysis. When 
children log in, we analyze their perfor-
mance against 12 core skills: ordering, 
sorting, counting, memorizing, analyzing, 
reasoning, reading, writing, controlling 
the mouse, orienting themselves in space, 
concentrating, and recognizing colors. 
The resulting cognitive profile is updated 
whenever they play. Our patented soft-
ware then suggests games adapted to the 
child's level of ability. These games 
 become increasingly challenging as the 
child progresses. 

What scientific expertise is required 
to develop these games?
K. L.: To assess whether games are 
 adapted, in this case to specific skills and 
ages, experiment protocols need to be 
 designed, and children must be monitored 
in authentic everyday play situations. 
Such evaluations require competence in 
 psychology, computing, language 
 sciences, and instructional theory.

How many users do you have?  
K. L.:  We have passed the 2000-user 
mark and are approaching our target of 
10,000 subscribers by the end of the 
year. CogniKizz is now available in France, 
Norway, Poland, and China. We are 
 currently extending the technology to 
 educational cartoons, adapting the  
offerings to meet children’s preferences 
as well as parents’ wishes in terms of 
 educational content.

CONTACT INFORMATION:  
Kristine Lund, kristine@cognik.net

CogniK I  
ADAPTING MULTIMEDIA CONTENT TO USERS
w� Making good use of the progress made in cognitive science, CogniK has 
designed profiling technologies to adapt media portals, platforms, and 
services to their users through interactive technologies. Its solutions are 
geared towards offering personalized access to VOD services, online shopping, 
or children’s entertainment. CogniKizz, dedicated to so-called “edutainment,” 
offers a range of personalized online games for 3 to 6-year-olds on PC, tablet, 
and TV platforms. Explanations from CogniK co-founder and Chief Scientific 
Officer Kristine Lund, a cognitive science expert at CNRS.

�02 This game monitors the child’s 
progress with each login.
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�01 CogniKizz 
adapts 

educational 
games to  

the child's  
skill level.
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Astronomy A new Rover five times heavier 
than its predecessors, was just launched to explore 
Mars. Laden with scientific equipment, it will seek  
to answer an undying question: is , or was, the Red 
Planet capable of supporting life?

A Robot 
 to Roam Mars

01
02 04

03
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BY MATHIEU GROUSSON

T
his is it: the MSL (Mars Science 
Laboratory) Rover, renamed Curiosity by 
NASA, is finally on its way to Mars. On 
November 26, the $2.5 billion robot left the 

Earth on board an Atlas V rocket, and is scheduled 
to land on the Red Planet around August 6, 2012. The 
Rover will be carrying ten scientific instruments, 
two of which were developed in close collaboration 
with French researchers, some of whom from CNRS. 
Their goal is to answer a fascinating but nagging 

question: is Mars hospitable to life, or has it ever 
been? Could it even shelter a few rudimentary life-
forms among its rocks or in its subsoil?

Over the past ten years, clues have been accumu-
lating: dry riverbeds, the presence of carbonates and 
clays... Then, in August 2011, what looked like inter-
mittent flows of brackish water were observed in a 
Martian crater already known for its gullies. In the 
face of such evidence, “specialists are increasingly 
convinced that at some remote point in its history, 
Mars harbored conditions favorable to the inception, 
and possibly the development of life,” explains 
Michel Cabane, a LATMOS1 researcher in charge of 
the French collaboration for SAM, the new  
Rover’s chemical analytical laboratory. Yet it remains 
to be proved. 

One thing is certain: with the Curiosity Rover, 
NASA isn’t cutting corners. While its predecessors, 
Spirit and Opportunity, which landed on Mars in 
2004, weighed 185 kg each, including 6 kg of scien-
tific equipment, Curiosity is a 900 kg colossus with 
an 80 kg payload of instruments. Curiosity should 
survey the bottom of Gale Crater for at least two 
years, over a minimum  distance of 20 kilometers. In 
comparison, Spirit and Opportunity were designed 
for a 90-day mission covering a distance of just 

01 Mars may have been hospitable to life in 
the past and could still today shelter certain 
life-forms.

02 Gale, a Martian crater 154 km in diameter 
and its central mountain whose altitude 
exceeds 5 km: the final destination of the 
Curiosity mission.

03 During its voyage, the Curiosity Rover will 
travel on board a space probe whose heat 
shield will have to withstand a significant rise 
in temperature upon entering the Martian 
atmosphere.

04 Curiosity, which weighs 900 kg including 
the 80 kg of scientific instruments, is the most 
ambitious of all scientific Martian Rovers ever 
developed.

05 Three generations of NASA Mars rovers: 
the twin Mars Exploration Rovers Spirit and 
Opportunity (landed in 2004) (left), Sojourner 
(landed in 1997) (center), and Curiosity (right).

05
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CONTACT INFORMATION:
LATMOS, Paris and Guyancourt. 
 Michel Cabane
 > michel.cabane@latmos.ipsl.fr

IRAP, Toulouse. 
 Sylvestre Maurice
 > sylvestre.maurice@cesr.fr

600 meters. “After the Mars Pathfinder mission in 
1996, followed by Spirit and Opportunity in 2004, 
Curiosity is shifting into high gear,” says Sylvestre 
Maurice of the Toulouse-based IRAP,2 and scientific 
co-director of the Rover’s ChemCam instrument. 

A key component of Curiosity’s scientific instru-
mentation, ChemCam was developed by CNES3 and 
a number of French laboratories under the supervi-
sion of IRAP. It is able to determine the chemical 
composition of rock formations at distances of up to 
7 meters. To achieve this, the device bombards a rock 
with a laser beam, before scanning and analyzing the 
light emitted by the resulting plasma, which is 
 characteristic of the elements it contains. “ChemCam 
will give us details on the chemical composition of 
Mars,” Maurice explains. “It will also play a strategic 
role on board the Rover by selecting the rocks  
of greatest interest, which will then be sampled for 
more in-depth analyses.”

The samples will be scanned by SAM, a  genuine 
portable laboratory for detecting the carbon com-
pounds associated with life. Developed by GSFC/
NASA, in collaboration with CNES, LATMOS, and 
LISA,4 SAM is equipped with a set of ovens that ex-
tract the molecules from the rocky matrix. These 
molecules are then sent to a mass spectrometer 
(GSFC/NASA), a gas chromatograph (LATMOS-
LISA), and a laser IR spectrometer (JPL) that char-
acterize their chemical and isotopic composition.

“Our goal is to find molecules such as amino 
acids, sugars, or carboxylic acids,” Cabane adds. “We 
would be very happy to detect a few ‘strange’ 
 combinations characteristic of an extinct prebiotic 
chemistry, but ideally we hope to find evidence of  
a past or present life-form.” As Maurice concludes, 
“of course, we would love to see ChemCam spot a  
seashell, but a more reasonable prospect would be to 
prove the planet’s past or present habitability.” 

01.  Laboratoire atmosphères, milieux, observations spatiales (CNRS / 
UVSQ / UPMC).

02.  Institut de recherche en astrophysique et planétologie (CNRS / 
Université Paul-Sabatier).

03.  Centre national d’études spatiales.
04.   Laboratoire interuniversitaire des systèmes atmosphériques 

(CNRS / UPEC / Université Paris-Diderot).
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ChemCam

SAM

06 This view of the Martian landscape 
taken by Opportunity in 2010 provides 
insight into the environment in which 
the Curiosity Rover will soon be 
operating.

07 On board Curiosity, the ChemCam 
instrument will help determine the 
chemical composition of Martian rock 
formations.

08 The SAM instrument, a fully-
operating portable laboratory, will try 
to detect the presence of carbon-based 
compounds associated with life.

09 ChemCam and SAM are two key 
instruments of the ten on board 
Curiosity. Secured high on the mast 
unit, ChemCam will bombard Martian 
rocks with a laser beam to analyze their 
composition.

 ONLINE.
Follow the Mars Mission
> http://mars.jpl.nasa.gov/

mailto:michel.cabane@latmos.ipsl.fr
mailto:sylvestre.maurice@cesr.fr
http://mars.jpl.nasa.gov/
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BY CHARLINE ZEITOUN

T
he Horn of Africa is experiencing its worst drought in 
decades, triggering famine for some 13 million people. 
Attention has focused on southern Somalia, the worst-hit 

country, where the ongoing food crisis affects a population of  
4 million. The civil war that has plagued the country for the  
past 20 years is an acute aggravating factor, which further 
complicates humanitarian aid to the region.

“But the food crisis is also affecting 3.75 million people in 
Kenya,” reports Benoît Hazard of the IIAC,1 a Paris-based 
 anthropology institute. “Severe famine—level 3 on the UN scale 
of 5—is now prevalent in the northern Marsabit and Chalbi 
districts.” In those regions, far from the Somali war, it is mostly 
the recurrence of severe drought conditions (total absence of 
rainfall for two consecutive years) over the past 15 years that is 
to blame. This phenomenon could be at least partially due to 
climate change. “We are studying rainfall records over the past 
60 years to test this hypothesis,” the researcher adds, “but other 
factors are also worth exploring.”

UNDERSTANDING THE CAUSES
The populations of northern Kenya have 
based their economy on camel breeding 
for milk and meat. “They understand the 
area’s fragile ecosystem,” Hazard 
 explains, “and have developed strategies 
that allow regeneration of the pastures 
and water points, both vital for their 
herds, with just a few millimeters of rain 
per year.” Traditionally, these nomadic 
populations used to move back and forth 
between the mountains and the plains, to 
the rhythm of the dry or rainy seasons. 
But in the 1970s, the Kenyan government 
and international institutions adopted a 
sedentarization policy to encourage 
 nomadic herders to diversify their 
 economic resources through farming in 
particular. 

As a result of these forced settlements, 
local resources like water and pastures 
have been exhausted. This means that the 
slightest climatic shock—like an unusu-
ally long absence of rainfall—could wipe 
out entire herds.

Imposing new lifestyles was met with 
considerable resistance and has had 
 serious repercussions. “In fact seden-
tarization has led to impoverishment 
because the populations have not been 
able to develop new activities,” Hazard 
says. “In the Horn of Africa, the Chalbi 
Desert is a typical example of the problem 
of resource management in a semi-arid 
environment. These failures demonstrate 
the breadth of knowledge needed to 
properly assess this type of situation.”

POTENTIAL SOLUTIONS
Perhaps the pastoralists of northern 
Kenya could have managed the situation 

better, had their seasonal migrations been 
included in the equation. “They had 
 developed cyclical calendars based on a 
repetition of past events in order to 
 anticipate severe droughts,” Hazard 
points out. The problem of famine in 
Africa needs to be examined from a new 
angle, which raises unexpected questions:  
in particular, after being forced into a  
new lifestyle, are the populations  
still capable of managing the region’s 
water resources? Or should its regulation 
be entrusted to private operators as 
 suggested by the World Bank? 

01. Institut interdisciplinaire d’anthropologie du 
contemporain (CNRS / EHESS).

CONTACT INFORMATION:
IIAC, Paris. 
 Benoît Hazard
 > benoit.hazard@ehess.fr

Anthropology French anthropologist Benoît Hazard sheds new light 
on the famine currently ravaging the Horn of Africa.

Africa’s  
 Ongoing Food Crisis
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 This anthropologist has been 
studying natural resources 
management under conditions 
of environmental stress.  
He recently completed a report 
on northern Kenya for the 
French NGO “Solidarités 
International,” following a 
three-month mission on site.

BENOÎT HAZARD

q The transition from a nomadic lifestyle 
to a sedentary one has impoverished the 
populations of northern Kenya.

mailto:benoit.hazard@ehess.fr
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BY CLÉMENTINE WALLACE

O
ver the centuries, elements of aboriginal, French, 
British, and more recent immigrant traditions have 
mingled to form what Canadian culture is today. And 
the process is far from over, as this multicultural 

 society continues to welcome foreign contributions, especially 
in the field of science and technology, to boost its economy.

In 2009, Canada spent US$24.4 billion on research and 
development—1.95% of its GDP—to enhance its competitive-
ness on a global scale. Key in this strategy, 
a budget of $295 million is allocated each 
year to Canada’s Research Chair pro-
gram1 which seeks to attract and retain 
 world-leading scholars and scientists  
in engineering, the natural sciences, 
health sciences, the humanities, and  
social sciences. 

 A FRANCOPHONE AFFAIR
Building on the strength of their com-
mon history, bilateral relations between 
France and Canada are particularly 

strong, especially through the French-
speaking province of Quebec. France is 
the second destination for Quebec stu-
dents after the US. In terms of co-publi-
cations, France ranks third after the US 
and UK, with a total of 2120 French-
Canadian joint publications in 2009. Half 
of these originate from CNRS-affiliated 
French teams, most often in cooperation 
with teams in Quebec. With 22% joint 

publications, McGill University in 
Montreal is CNRS’s main partner 
university. 

 Canada’s relationships with CNRS 
reflect the informal ties that have bound 
the organization and Canadian research 
teams for decades—a cooperation  process 
that CNRS is now actively structuring. 
Each year, Quebec welcomes nearly 700 
CNRS researchers. Fifteen International 
Programs for Scientific Cooperation 
(PICS) are currently underway, of which 
ten involve Quebec teams. They deal with 
a number of scientific disciplines, espe-
cially biology applied to neurosciences.

 These partnerships also provide the 
framework for seven International 

Canada Today more than ever, this cradle of multiculturalism is opening up its 
scientific network of excellence to researchers from around the world.

A Long-Standing 
Active Partner

First (01) and second 
(02) prize for the 
2010 photo contest 
organized by  
the LIA-LN2  
(www.labn2.fr).  
03 The Sherbooke 
University campus. 
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Research Networks (GDRIs), six of which 
involve Quebec institutions. Three 
International Associated Laboratories 
(LIAs) have also been set up in the 
 province, each focusing on a specific 
 research area: plasmas, combinational 
mathematics, and forestry.

RESEARCHERS WELCOME
Of the 30 CNRS International Joint 
Units, 10 are located in North America, 
including 4 in Canada. Mathematics is 
one of the main cooperation areas be-
tween the two countries, and two UMIs 
have been set up in this field. 

The first is the Pacific Institute for the 
Mathematical Sciences (PIMS), a collab-
orative mathematical institute and a 
consortium of eight partner universities 
from Canada and the US, distributed 
across Western Canada and the Pacific 
Northwest.2 CNRS undertakes to send 
researchers to the PIMS site to work with 
local research teams for one year, in 
 disciplines including pure and applied 
mathematics, statistics, computer  science, 
physics, chemistry, and the life sciences.

 The second mathematics-based UMI 
is the CNRS-CRM (Center for 
Mathematical Research), established last 
October between CNRS and the 
University of Montreal, and supported by 
six other partner universities.3 The 
CNRS-CRM will act as a platform to at-
tract researchers from both countries for 
mathematical analysis, geometry and 
topology, quantum information, applied 
mathematics, and other related fields.

In 2011, the LIA Nanotechnologies 
and Nanosystems (LIA-LN2) became a 
UMI.4 The LN2 launched ambitious 
projects, such as SEDIMOS (Single 
Electron Device Integration on CMOS 

technology). In partnership with 
STMicroelectronics (France) and IBM 
(Canada), SEDIMOS aims to reduce the 
energy consumption of microchips. This 
research should lead to the development 
of ultra-fast memories with very large 
data storage capacity. This is the first UMI 
in North America that will have “mirror 
sites” in France.5

 The fourth UMI, named “Takuvik,” 
the Inuit word for “observation,” emerged 
in 2011 from the partnership between 
CNRS and Laval University. It is 
 dedicated to the study and modeling of 
arctic and sub-arctic ecosystems and 
geosystems (see box).

 France’s fruitful 40-year collabora-
tion with Canada has produced interna-
tionally-acclaimed results. CNRS pursues 
its efforts to structure this relationship, 
which should become ever stronger in 
view of Canada’s enduring commitment 

to welcoming both new and foreign 
cooperation. 

01.  www.chairs-chaires.gc.ca
02. http://www.pims.math.ca
03.  CNRS-CRM partner universities are: The University  

of Montreal, McGill University, University of  
Quebec in Montreal, Concordia University, Laval 
University,  University of Sherbrooke, and Ottawa 
University.

04.  Between Sherbrooke University, CNRS, the UMI Re-
natech Scientific Interest Group, INSA Lyon (Institut 
national des sciences appliquées), Ecole centrale de 
Lyon, Université Joseph Fourier, and the CPE Lyon 
(Ecole supérieure de chimie physique électronique 
de Lyon).

05.  Involving the Institut des nanotechnologies in Lyon 
(CNRS / INSA Lyon / Université Claude Bernard / 
Ecole centrale de Lyon / CPE Lyon).

CONTACT INFORMATION: 
CNRS Office, Washington.
Jean Favero 
 > jean.favero@cnrs-usa.org

DERCI, Paris. 
 Claire Giraud
 > claire.giraud@cnrs-dir.fr

KEEPING WATCH ON THE ARCTIC 

In the context of global warming, the Arctic has become a focal point for the worldwide 
geosciences community. In the Canadian Arctic regions, climate change has not only had an 
environmental impact but also socio-economic consequences on local communities.
While already engaged actively in Arctic research, in 2009 CNRS signed an agreement with 
Laval University to strengthen cooperation in the field of sustainable development in Nordic 
regions. The newly-created UMI Takuvik plays a key role in analyzing the evolution of Arctic 
Ocean and land ecosystems in the broader context of global warming and accelerated 

socio-economic change.
The core objective is to develop an observatory based on 
new remote-sensing technologies. These will help set up 
diagnostic and predictive ecosystem models to anticipate 
the impact of climate change and new human activities. 
French CNRS researcher and Takuvik director Marcel Babin 
was one of the first recipients of Canada’s Excellence 
Research Chairs1 in 2010 for his project Remote Sensing of 
Canada’s New Arctic Frontier. As a result, the UMI 
researchers not only have access to Laval University’s 
Arctic Research infrastructures, but also to the entire 
Canadian excellence network ArcticNet.2

01. www.cerc.gc.ca
02. www.arcticnet.ulaval.ca

04 The McGill 
University campus  
in Montreal.   
05 The Canadian  
icebreaker 
Amundsen is used 
for Takuvik research.

06 CNRS president 
Alain Fuchs (left) and 
Joseph Hubert 
(right), vice-rector  
for research at  
the University of 
Montreal, launching 
the UMI CNRS-CRM.
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BY ESTHER LEBURGUE

w� Though sometimes a nuisance for tourists on 
a beach holiday, seaweed are a treasure trove 
for scientists. At the end of October, HélioBiotec,1 
a  research platform specialized in studying the 
 energy  potential of microalgae, was inaugurated  
in Cadarache  (south-eastern France). In November, 
the first international conference on algae and 
chemistry, Alg’n’Chem, was held 150 km away, in the 
town of Montpellier. 

The reason for this craze stands in one word: 
bioenergy. Through photosynthesis, microalgae 
turn solar energy into chemical energy. Some can 
even produce hydrogen or lipids, a source of 
 biodiesel. HélioBiotec, which is located within the 
bioenergy-dedicated LB3M,2 relies on state-of-the-
art equipment to study how microalgae convert and 
store solar energy, in order to find innovative 
 solutions for producing biofuel. “The first genera-
tions of biofuels have their limitations—low produc-
tivity, competition with human food production, or 
difficulty to degrade complex plant biopolymers,”  
explains LB3M director Gilles Peltier. “Using microal-
gae could help overcome these problems.” 
HélioBiotec is keen to foster industrial partnerships. 
It already collaborates with Fermentalg (a 
 microalgae-growing company) on the culture of 
sugar-fed microalgae, with IFP Energies Nouvelles  
(a public research body on new energies), and with 
the aeronautics industry to  develop biofuels for the 
transport sector.

Successful technology transfer to industry is 
also a concern for Maurice Leroy, researcher at the 
Hubert Curien Institute (IPHC)3 and co-organizer of 
the Alg’n’Chem conference. “Producing compounds 
is one thing, but we must ensure that they can be 
isolated and transformed into something useable,” 

Algae Hold Great Promise
he insists. “Chemistry has a role to play in identifying 
the species of algae and derived compounds that 
may be of use.” The audience at the conference came 
from a variety of backgrounds, as illustrated by the 
issues addressed. There were a dozen lectures given 
by industrialists, and 20 or so interventions by scien-
tists from research centers and universities across 
17 countries. The topics ranged from potential mar-
kets to applications, including the study of molecules 
productive enough to withstand long manufactur-
ing processes, and the potential use of microalgae to 
absorb CO2. “Chemistry and process engineering are 
also important for understanding the culture and 
harvesting of microalgae, as well as the separation, 
purification, and extraction of interesting 
 compounds,” adds Leroy. Having worked in the 
 nuclear industry for 20 years and holding a PhD in 
physical sciences, he is aware of the need to take 
public  opinion into account. “What precautions 
should be taken to prevent excessive proliferation of 
algal  species? What consequences might genetic 
 manipulation have? These are legitimate questions 
that the general public will be asking, and that 
 scientists will have to answer.” 

01. HélioBiotec is financed by the CEA, the European Regional Devel-
opment Fund (ERDF), the State and the Region of Provence, Alpes, 
Côte d’Azur (PACA).

02.  Laboratoire de bioénergétique et biotechnologie des bactéries et 
microalgues (CNRS / CEA / Université Aix Marseille-II).

03.  Institut Pluridisciplinaire Hubert Curien (CNRS / Université 
Strasbourg-I).

Marine Biology

 ONLINE.

> www-heliobiotec.cea.fr

CONTACT INFORMATION:
IPHC, Strasbourg. 
 Maurice Leroy
 > leroy@chimie.u-strasbg.fr
LB3M, Cadarache. 
 Gilles Peltier
 > gilles.peltier@cea.fr

01 Culture of the microalgae Chlamydomonas reinhardtii in sealed vials to 
produce hydrogen. 02 The same algae under the microscope.
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croatia i Last July saw the 
launch of the International 
Associated Laboratory for 
Nano Clusters and 
Biological Ageing (LIA 
NCBA). The first-ever French-
Croatian LIA associates French 
and Croatian researchers from 
CNRS, the Universities of Lyon 
(France) and Split (Croatia),  
and the Croatian MEDILS.1

Working at the interface of 
biology and physics, the LIA  
has two main objectives: the 
synthesis and use of metal 
nanoparticles as optical markers, 
and the study of protein 
carbonylation in the context of 
biological ageing. The training  
of students and post-docs is 
another of its key priorities.
01. Mediterranean Institute for Life Sciences.

brazil i New cooperation 

projects with Brazil illustrate 

France’s commitment to the 

region. The new International 

Associated Laboratory (LIA) James 

Clerk Maxwell was inaugurated 

last November in São Paulo. It 

gathers three research teams 

from Brazil1 and two from CNRS.2 

The LIA is mainly dedicated to the 

coordination and support of 

studies on the behavior and 

modeling of electromagnetic 

phenomena and materials.   

A cooperation agreement was 

also signed in December 2011 in 

Manaus between CNRS and 

Brazil’s two science and 

technology federal institutions: 

CONFAP3 and CONSECTI.4 On this 

occasion, a call for projects was 

launched for researcher 

exchanges in computer science 

and applied mathematics 

between CNRS (INS2I), INRIA, and 

18 federal research funding 

agencies in Brazil (FAP) (deadline 

for applications: March 1, 2012).
01.  Polytechnic school of the Universidade 

de São Paulo and the federal universities 
of Santa Catarina and Minas Gerais 
states.

02. G2ELab and Ampère.
03.  Conselho Nacional das Fundações 

Estaduais de Amparo à Pesquisa.
04.  Conselho Nacional de Secretários para 

Assuntos de Ciência, Tecnologia e 
Inovação.

Strasbourg

Cadarache

mailto:leroy@chimie.u-strasbg.fr
mailto:gilles.peltier@cea.fr
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BY SEVERINE LEMAIRE-DUPARCQ

I
n its five years  of existence, France’s 
Metz-based International Joint Unit, 
GeorgiaTech-CNRS, has whet the 

 appetite of a host of public and private 
sector partners, including Schlumberger, 
France Telecom Orange, Thales, and PSA 
Peugeot Citroën. For Abdallah 
Ougazzaden, director of the UMI, this 
success is due to in-depth observation 
and smart use of the research ecosystem. 
From the very beginning, everything—
from student training or calls for inter-
disciplinary projects to cutting-edge 
equipment—has been carefully designed 
to provide future partners, whatever their 
discipline or area of expertise, with  
“a high quality cross-cutting offer.”

For the recruitment and training of 
young researchers for instance, Georgia 
Tech-CNRS immediately teamed up with 
the Universities of Metz and Franche-
Comté, together with the region’s best 
engineering schools (ENSAM and 
Supélec), to offer alternate training in 
both France and the US. Thirty PhD 
students, approximately 10 postdoctoral 
researchers and 50 scientists take up this 
training. They can now choose  between 
three major research areas developed in the laboratory:  
network cryptography for applications in the field of data 
 security, intelligent materials for the development of new  
components (like pollution-monitoring sensors, solar cells, or 
novel lighting systems), and information science, including  
the highly-popular field of robotics (projects underway  
include Smart Home with Supélec, and Open Lab with PSA 
Peugeot Citroën). 

Investment in technology warrants innovative research. 
And the UMI is equipped with state-of-the-art research facili-
ties worth millions of euros. These include scanning electron 

and acoustic  microscopes, an X-ray 
 diffractometer, femtosecond lasers, 
 electrical and optical test platforms and a 
computer cluster. A device using epitaxy 
to grow crystal nanolayers was recently 
purchased for €1.2 million. About ten 
promising interdisciplinary research 
projects are partnerships with private 
investors. Others are financed at the 
 national (by France’s ANR) and European 
(FP7) level, or by American public  
funds (NSF) following the launch in 2009 
of a second Georgia Tech-CNRS site in 
Atlanta (US).

The latter has opened up the possibil-
ity of obtaining funding in the US, where 
interest in France’s interdisciplinary 
 expertise is growing.  

Moreover, the UMI can take 
 advantage of US experience and skills in 
technology transfer and commercializa-
tion. The objective is to set up a new 
 independent French-US technological 
institute by 2013. Dubbed the Lafayette 
Institute, it will bring together infrastruc-
ture,  research facilities, and marketing 
 services, providing the region with a host 
of new job opportunities. This is indeed a 
fine example of successful cross-cultural 
collaboration.

Georgia Tech-CNRS This International Joint Unit (UMI) specialized in data protection and 
intelligent materials is in its sixth year of continued success.

 A Successful

Partnership

CONTACT INFORMATION: 
UMI GeorgiaTech-CNRS, Metz. 
Abdallah Ougazzaden 
 > abdallah.ougazzaden@georgiatech-metz.fr

The Georgia 
Tech-CNRS site in 
Metz (01), where 
research is carried 
out on new 
semiconductor 
materials (02).

Metz

01

02
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Publishing A CNRS-backed ecology journal has become an international 
reference in its field.

Ecology Letters 
Unbound

BY DENIS DELBECQ

E
cology Letters was founded in 
1998. With the support of CNRS, it 
has now become the most presti-

gious scientific journal in ecology in 
terms of impact. 

Fifteen years ago, there was no 
 journal devoted to the rapid publication 
of new concepts in ecology and evolu-
tionary biology. “In 1997, I contacted the 
Anglo-American publisher Wiley-
Blackwell and offered to start an ecology 
journal committed to shortening publi-
cation decision times,” explains Michael 
Hochberg, research director at ISEM1 and 
editor-in-chief of Ecology Letters until 
2008. For most scientific journals, the 
elapsed time between an article’s submis-

CONTACT INFORMATION:
ISEM, Montpellier.
Michael Hochberg 
 > michael.hochberg@um2.fr

INEE, Paris. 
 Martine Hossaert
 > martine.hossaert@cnrs-dir.fr

 IMPACT FACTOR. 
Associated to a 

scientific journal, 
this number reflects 

how many times 
its articles were 

cited over the 
previous two years. 

It is calculated 
every year by 
the Institute 
for Scientific 
Information 

(ISI), now part of 
Thomson Reuters.  

 ONLINE 
> www.wiley.com

sion date and publication is 6 months  
to a year, but in some cases it can take a 
lot longer. “I suggested that we officially 
promise that the interval  between the 
submission of a manuscript and the  
first editorial decision would be only four 
to six weeks depending on the manu-
script’s length. This partly explains the 
journal’s success.”

TOP JOURNAL IN ECOLOGY
By 2002, Ecology Letters was already one 
of the 10 most cited ecology journals. In 
2011, it reached number one, with 
an   impact factor  of 15.25. “Ecology 
Letters became an international reference 
for ecology, as popular as Science or 
Nature,” says Martine Hossaert, deputy 

scientific director of the INEE,2 CNRS’s 
Institute of Ecology and Environment. 
The high impact factor of Ecology Letters 
makes it  particularly attractive, since this 
parameter plays an essential role in the 
published article’s visibility and in 
 researchers’ evaluations. In its first year, 
the journal received 120 manuscripts.
Today, the average exceeds 1400 
 submissions a year. 

FAST PUBLICATION TIMES
The publication process is a race against 
the clock. The journal’s editor, currently 
Marcel Holyoak of the University of 
California (US), reads each manuscript in 
three days. He either rejects it or selects it 
for the peer review process, in conjunc-
tion with the head of the editorial board. 
“A rigorous tracking system for submit-
ted papers allows the journal to give an 
answer—acceptance, revision, or rejec-
tion—to the authors within 33 days on 
average,” explains Martine Hossaert. In 
all, 90% of manuscripts are rejected (a 
guarantee of quality). As soon as a 
 decision is made, the editor informs the 
authors within a week. The time-lapse 
between manuscript reception and 
 publication is just over 10 weeks. This 
exemplary approach explains why 
Ecology Letters has emerged in an 
 overcrowded market, and is currently 
ranked in the top 1% of all journals 
 regardless of academic discipline.

01.  Institut des sciences de l'évolution de Montpellier 
(CNRS / Université Montpellier-II / IRD).

02. Institut écologie et environnement.
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Paris

Montpellier

mailto:michael.hochberg@um2.fr
mailto:martine.hossaert@cnrs-dir.fr
http://www.wiley.com
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BY JEAN-PHILIPPE BRALY

w�  E2P2L is the code name for the Eco-Efficient 
Products and Processes Laboratory, an 
International Joint Unit (UMI) set up by CNRS and the 
chemical company Rhodia, member of the Solvay 
group, in  cooperation with the ENS1 in Lyon and the 
East China Normal University. Its goal is to develop 
ecological and competitive chemical products to  
reduce  industrial dependence on oil. 

The first UMI ever set up in China, E2P2L was 
 officially launched in Shanghai on November 4, 2011, 
by Régis Réau, director of the CNRS Institute of 
Chemistry, and Solvay deputy chief executive 
officer Jean-Pierre Clamadieu, in the presence of 
Nathalie Kosciusko-Morizet, the French Minister  
of Ecology, Sustainable Development, Transpor-
tation and Housing, and Sun Chao, communist  
party  secretary of the Minhang District. 

The UMI’s research will focus on surfactants for 
household products, and bioplastics used in comput-

First Joint Unit in China
ers, telephones, cars, etc. “These new eco-efficient 
compounds will be produced from biomass or other 
renewable raw materials,” explains E2P2L director 
Floryan De Campo. The team, based at the Rhodia 
Research Center in Shanghai, involves experts in 
many scientific disciplines. “Our aim is to develop, for 
each type of biomass (wood, sugarcane, palm, or 
castor oil), a specific process to produce the largest 
possible quantity of the desired molecule while keep-
ing waste and energy consumption to a minimum,” 
explains Jean-Marc Clacens, deputy director of  
the unit. “This would represent significant progress, 
especially for bio-resources like wood, whose 
 complex molecules are difficult to break down and 
transform,” Clacens adds. The projects undertaken 
by E2P2L are becoming crucial,  considering  
that over 95% of the 150 million tons of plastics 
 produced worldwide each year are petroleum 
derivatives.

01. Ecole normale supérieure.

Partnership
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q  The researchers 
of the first 
International Joint 
Unit in China have 
set up operations at 
the Rhodia Research 
Center in Shanghai.

CONTACT INFORMATION: 
E2P2L, Shanghai. 
 Floryan De Campo (Rhodia)
 > floryan.decampo@ap.rhodia.com
 Jean-Marc Clacens (CNRS)
 > jeanmarc.clacens-ext@ap.rhodia.com

JAPAN
w� An International Joint Unit (UMI) and two 
International Associated laboratories (LIA) were 
recently created by CNRS and its Japanese partners.

The UMI Japanese Robotics Laboratory (JRL) is a 
collaboration between the National Institute of 
Advanced Industrial Science and Technology in Japan 
(AIST) and CNRS. Continuing the work of the Joint 
Robotics Laboratory set up in 2003, the UMI JRL seeks to 
increase the autonomy of robots in general (especially 
humanoids), as well as make the collaboration 
permanent and extend it to other fields in robotics.

The LIA Engineering and Science Lyon Tohoku 
Laboratory (Ely T) was created after more than 15 years 
of collaboration between two French universities (INSA 
Lyon and Ecole Centrale de Lyon) and Tohoku University 
in Japan. Its research fields cover intelligent materials 
and systems, fluid mechanics, and tribology. 

Finally, the LIA JFLI (Japanese-French Laboratory  
for Informatics) was established to work on next-
generation networks (future Internet), computing grids 
and high-performance calculations, computer security, 
as well as imaging, multimedia and quantum computing. 
It brings together CNRS and the UPMC1 in France, 
the National Institute of Informatics and the 
universities of Tokyo and Keio in Japan.
01. Université Pierre et Marie Curie (Paris).

SINGAPORE
w� Last November, 13 CNRS representatives traveled 
to Singapore for the creation of two International 
Associated Laboratories (LIA). 

The LIA FSQL (France-Singapore Quantum Physics 
and information Laboratory) formalizes long-term 
collaborations between CNRS and the Centre for 
Quantum technologies in Singapore. The joint 
projects developed by the LIA will focus on  
understanding the frontier between quantum  
and classic physics by studying Bose-Einstein 
condensates as well as quantum decoherence  
and chaos. 

The Cell Adhesion France-Singapore LIA 
associates CNRS and 
the Mechanobiology 
Institute of Singapore 
(MBI), endowed with 
outstanding 
technological expertise 
and instruments in 
nanotechnology and 
electronic modern 
microscopy. These will 
be used to study the 
mechanical functions of 
cells and human tissues.

INTERNATIONAL COOPERATION

q The CNRS 
delegation, led by 
Joël Bertrand (left), 
officially launched 
the two 
International 
Associated 
Laboratories (LIA) in 
Singapore.
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�Founded in 1939 by governmental 
decree, CNRS is the largest 
fundamental research organization 
in Europe. 

CNRS is involved in all scientific 
fields through ten specialized institutes 
dedicated to: 
q Life sciences
q Physics
q Nuclear and Particle Physics
q Chemistry 
q Mathematics 
q Information technologies
q Earth sciences and Astronomy
q Humanities and Social sciences
q  Environmental sciences and 

Sustainable development
q Engineering

CNRS research units are either fully funded  
and managed by CNRS, or run in partnership with 
universities, other research organizations, or 
industry. They are spread across France, and employ 
a large number of permanent researchers, 
engineers, technicians, and administrative staff. 

The CNRS annual budget represents one-
quarter of French public spending on civilian 
research. This budget is co-funded by the public 
sector and by CNRS, whose revenue streams include 
EU research contracts and royalties on patents, 
licenses, and services provided. CNRS’s 2012 budget 
is of €3.3 billion.  

CNRS employs some 34,000 staff, including 
11,400 researchers and 14,200 engineers and 
technicians. Nearly 1100 research units (90%) are 
joint research laboratories with universities  
and industry.

�DERCI, an office dedicated to 
European and international 
collaborations.

CNRS carries out research activities 
throughout the world, in collaboration 
with local partners, thus pursuing an 
active international policy.

The European Research and 
International Cooperation Office 
(Direction Europe de la recherche et 
coopération internationale (DERCI)) 
coordinates and implements the policies 
of CNRS in Europe and worldwide, and 
maintains direct relations with its 
institutional partners abroad.

To carry out its mission, the DERCI 
relies on a network of 11 representative 
offices abroad, as well as on science and 
technology offices in French embassies 
around the world.

CONTACT INFORMATION: 
> derci@cnrs-dir.fr

WEBSITE: 
> www.cnrs.fr/derci
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KEY FIGURES

CNRS SUPPORTS 600 SCIENTIFIC 

COLLABORATIVE STRUCTURED PROJECTS 

ACROSS THE WORLD

     331   International Programs for 
Scientific Cooperation (PICS)

     127   International Associated 
Laboratories (LEA + LIA)

    112   International Research 
Networks (GDRE + GDRI)

       30    International Joint Units 
(UMI)
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Green Flash
BY ISABELLE TRATNER

w�This is no still from a Star Wars movie:  scientists at 
the LACy laboratory,1 based in the French overseas 
territory of La Reunion, have their own “lightsaber,”  
called LIDAR, for “Light Detection And Ranging.” Its rays 
mean no harm, however, as they are used to analyze 
 airborne molecules and particles. 

Photons are fired through the atmosphere using a 
pulsed laser. How they are backscattered lets researchers 
determine a number of atmospheric characteristics. 

“We use LIDAR technology to study the various  
layers of the tropical atmosphere,” explains LACy’s director 
Robert Delmas, “and to determine a number of  
parameters such as ozone and water vapor concentra-
tions, temperature, and  a host of other measurements.” 

Other studies at LACy focus on the dynamics of 
 cyclones and their modeling to anticipate their occurrence 
and trajectory.

01.   Laboratoire de l’atmosphère et des cyclones (CNRS / Météo France / 
Université de la Réunion).

CONTACT INFORMATION: 
LACy, La Réunion.  
 Robert Delmas
 > Robert.Delmas@univ-reunion.fr©
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