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Dausset, laureate of the 1980 Nobel Prize in 
Physiology or Medicine, foresaw a bright future 
for predictive medicine, hoping that it would 
"change the nature of healthcare in the 21st 
century" by focusing on the individualized 
prevention of pathologies. 

Given today's technological advances in genetic 
research and high-throughput sequencing, 
which give rise to medical applications and even 
commercial offers that directly target the consumer, 
this issue's special report is of timely 
interest. It makes an important distinction 
between the individual prediction of a significant 
risk (only for rare monogenic disorders like 
Huntington's disease) and the identification of 
statistical risks for common disorders. 

The latter is of limited value in individual 
cases. As for presymptomatic testing for late-onset 
disorders like Huntington's or hereditary breast 
cancers, an international consensus concluded 
that the person at risk should be allowed to decide, 
taking family history into account, whether or not 
to undergo testing. 

The development of whole genome sequencing 
increases the likelihood of making unexpected 
discoveries, and it is important that we continue 
to meet the desires of those who prefer not to 
know. Yet this right must also be counterbalanced 
by a "right to know." On this point, French law still 
seems overly restrictive and paternalistic when 
dealing with a person's ability to access their own 
genome—the dangers of granting such an access 
are overestimated for the individual. The potential 
anxiety does not seem to affect the many clients of 
publicly-available gene testing services. 

As for the threat of gene-based discrimination, 
it will be a drop in the ocean compared with 
existing types of discrimination based on social 
category, coming from a "bad" neighborhood, 
or failing to meet conventional standards of 
beauty. Lastly, the discussions must allow for 
greater involvement of patient associations, which 
are generally absent from articles on the subject, 
and from the institutions (ethics committees, etc.) 
that issue official recommendations. 
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4| In the News 

Gaia's Quest 
to Map the Stars 

w The Gaia space observatory is scheduled for launch on November 20 
aboard a Soyuz rocket from the Kourou-based Space Center in French 
Guiana. From its vantage point 1.5 million kilometers from Earth, the European 
Space Agency's spacecraft will for the first time create a 3D map of 1% of the 
stars in the Milky Way. Gaia will continuously survey the entire sky for five 
years, spinning and completing a full turn every six hours. It will analyze the 
light from each of the billion brightest stars 70 times, with the unrivalled 
precision of its instruments (two telescopes, a photometric instrument, and a 
spectrometer). But Gaia will also look beyond our galaxy. It will survey and 
determine the position of 500,000 quasars, and track down 6000 supernovae 
in other galaxies. The data will be analyzed by the Data Processing and 
Analysis Consortium (DPAC), which brings together 400 researchers from 
25 countries including France. 

q artist's 
impression of the 
gaia spacecraft, with 
the milky Way in the 
background. 
cnrs makes the headlines i 

Gigantic Viruses 


Alain Aspect, 
Niels Bohr Medal 


w French physicist Alain Aspect won several 
accolades this year. He was first awarded the 
2013 International Balzan Prize by the 
eponymous Swiss foundation, "for his 
pioneering experiments which led to a striking 
confirmation of quantum mechanics as 
opposed to local hidden-variable theories." 

 

He was later the recipient of the Niels Bohr 
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Medal, especially awarded this year in honor 
of the 100th anniversary of Niels Bohr's 
revolutionary atomic model. Aspect, regarded 
as an "outstanding and prominent figure in 
the field of optical and atomic physics," 
received the medal at Niels Bohr's former 
residence in Copenhagen on October 7, 
in the presence of Her Majesty the Queen 

of Denmark. 

w 
Huge viruses of about one micron in 

in Australia, Pandoravirus salinus in Chile. 
"This suggests they could be widespread 
across the planet," says Claverie. 

laboratory. The two microorganisms 
recently isolated resemble nothing 
scientists have ever encountered. 

length—nearly twice the size of the largest 
identifieddiscovered so far—were recently 
1 by a team from the IGS2 

The team, led by Jean-Michel 

Claverie and Chantal Abergel, 

found these microorganisms 
thousands of kilometers apart. 
Pandoravirus dulcis was found 

Back in the lab, the team's microbiology 
analyses showed that these specimens, 
like all viruses, contain no ribosomes, do 
not produce energy, and do not divide. Yet 
the sequencing of their genetic material led 
to an astounding discovery: these viruses 
contain 1900 and 2500 genes respectively. 
Common viruses have very few genes— 
a dozen at most. Ten years ago, the 
discovery of Megaviridae—viruses with 
more than 1000 genes—already made 
the headlines. "We thought that was an 
exception, but we were wrong. This not only 
questions our conception of how diverse 
viruses are, but also how they evolved." 

Their analysis showed that 93% of 
the Pandoraviruses' genes have no known 
match. "So where do these genes come 
from?" asks Claverie, keen to state that 
even distant relationships between 
lineages are usually found. Not in this case. 
"They may have derived from a species 
that expired early on in evolution but 
whose parasites remained," he concludes. 
"We are going to have to rethink what 
we have been taking for granted." C. W. 

01. N. Philippe et al., "Pandoraviruses: Amoeba Viruses 
with Genomes Up to 2.5 Mb Reaching That of 
Parasitic Eukaryotes," Science, 2013. 341: 281-6. 
02. Information génomique et structurale (CNRS / 
Aix-Marseille Université). 
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award 
Margaret 
Buckingham 
2013 CNRS Gold Medal 
The 2013 CNRS Gold Medal, 
France's highest distinction in 
scientific research, has been 
awarded to the developmental biologist 
Margaret Buckingham. Scottish-born 
Buckingham graduated from Oxford 
University (UK) before obtaining a 
PhD in biology in 1971. After completing 
her postdoc at the Institut Pasteur, 
where she set up her own lab, she joined 
CNRS in 1975. Between 1987 and 2010, 
she was head of the "Molecular Genetics 
of Development" laboratory at the 
Institut Pasteur. 
Buckingham is a prominent figure in 
developmental biology research in the 
field of muscle and heart formation. 
More recently, her work also led to important 
advances in muscle stem cell 
research and cardiogenesis. She first 
discovered how the genes of actin and 
myosin, two proteins essential for muscle 
contraction, are controlled. Using genetic 
manipulations in mice, she uncovered 
an early essential step in muscle cell 
differentiation. In 2005, she succeeded 
with her team in isolating stem cells 
from the skeletal muscle of adult mice 
and demonstrated their role in muscular 
regeneration. Finally, she revolutionized 
the field of cardiogenesis by identifying 
the cardiac progenitor cells in the 
early embryo and by focusing on the 
clonal origins of heart-forming cell 
populations. 
Buckingham is a member of France's 
"Académie des Sciences" and of the 
United States' National Academy of 
Sciences. She has also been a member of 
the Academia Europaea since 1998, and 
of the UK Royal Society since 2013. She 
received the Lifetime Achievement 
Award of the American Society for 
Developmental Biology in 2010. In 
France, she was also appointed Chevalier 
de la Légion d'Honneur in 2002, and was 
promoted to the grade of Officier de 
l'Ordre National du Mérite in 2008. 
a photo gallery on margaret 
buckingham can be viewed on the 
online version of the magazine. 
> http://www.cnrs.fr/cnrsmagazine 
© F. GARDy/
INSTITUT 
PASTEUR 
the gold medal award ceremony will be held 
on the opening day of the new cnrs event 
"les Fondamentales." this open public 
forum will take place november 14-16 at 
the sorbonne university, and includes 
conferences, debates, and roundtables, on 
the theme "What remains to be discovered?" 
> http://lesfondamentales.cnrs.fr/ 
w US researcher Martin Karplus is co-laureate of 
the 2013 Nobel Prize in Chemistry, which he shares 
with Michael levitt (US) and Arieh Warshel (US), 
"for the development of multiscale models for complex 
chemical systems." 
last mInute
1554
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days were spent in space by the Planck 

satellite since its launch in 2009. During that 

time, the LFI and HFI instruments on board the 
spacecraft scanned the sky to map the Cosmic 

Karplus has a long-standing collaboration with 

CNRS. A keen francophile, he spent part of his career 

in France. he has been a professor at Strasbourg University since 1995 

Microwave Background (CMB), the light 

and leads research on biophysical chemistry at the ISIS1 laboratory. 

emitted shortly after the Big Bang, and made 

Born in 1930, Karplus received a BA degree from harvard University 

a host of new discoveries. 

in 1950, and a PhD from the California Institute of Technology in 1953. 

Planck, whose mission officially ended on 
August 14, will be placed in a parking orbit in he has been a professor at harvard University since 1979. 
October 2013 to make way for other satellites. 01. Institut de Science et d'Ingénierie Supramoléculaires (CNRS / Université de Strasbourg) . 
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Literature Antoine Compagnon, a professor at the Collège de France, looks back at 
the reaction elicited by Marcel Proust's Swann's Way, first published a century ago. 

Remembering Proust 



q antoine 
compagnon, director 
of the cnrs unit 
"république 
des lettres." 

interview by alexandra dejean 

One hundred years ago, Marcel Proust published Swann's 
Way, the first volume of his magnum opus In Search of 
Lost Time. what effect did this novel have on the history 
of literature? 
Antoine Compagnon: In Search of Lost Time is a 3000-page 
novel spanning seven volumes, three of which were published 
posthumously. Written in the first person, it retraces the life and 
memories of the narrator, a member of the early 20th century 
Parisian elite, who dreams of becoming a writer. The work is a 
far-ranging reflection on identity, writing, art, and memory. 
Rigorously crafted in both its form and style and spurning the 
formulas of the conventional novel, Swann's Way is among the 
great works of literature that mark readers forever. This is why, 
a full century after its publication, it continues to captivate 
literary researchers. 

© 
P. iMbeRt/
CoLLège de 
FRAnCe 

"A given incident takes place at a given 
moment because it will have 
repercussions a thousand pages later..." 

the 'madeleine moment' in the opening of the novel has 
become part of the collective memory... 
A.C.: Indeed, readers were especially struck by Combray, the 
first section of the novel, in which the narrator recalls his childhood. 
In a sense, Combray recounts a perverse childhood, 
exactly as described by Freud, who was one of the author's 
contemporaries. Yet this is not in reference to the 'subconscious,' 
a term that Proust did not use, but about the strong presence of 
sexuality, dreams, desire, and corporeal matters. Already on the 
third page, there is a scene that suggests onanism. Proust also 
reverses the techniques of the traditional French novel. Starting 
with the very first line, he eliminates any attempt at character 
presentation and leads us directly into the bed of his narrator, 
who then takes '30 pages to wake up,' as one reviewer 
complained. The madeleine episode comes shortly after: the 
flavor of the pastry brings back a flood of vivid memories of his 
childhood in Combray. Then, little by little, his desires emerge, 
both sexual and that of being a writer, and these become the 
unifying thread of the first 150 pages. 

is literary analysis essential for understanding the work's 
compositional sophistication? 
A.C.: Right after its publication, many readers called it 'offhand, 


unstructured writing—just memories, idle musings, etc.' Yet 
insightful readers like Jacques Rivière, then secretary general of 
La Nouvelle Revue Française, a reputable literary review, understood 
that on the contrary, the novel's composition was meticulous. 
'Nothing is there by chance,' Proust famously said. A given 
incident takes place at a given moment because it will have 
repercussions a thousand pages later, in an entirely different part 
of the novel. But this dimension is not discerned immediately, 
except by the most astute readers. Only in the last volume, Time 
Regained, is the key to the novel finally revealed. 

And what is that key? 
A.C.: With its 3000 pages, In Search of Lost Time is a novel on 
the inability to write. The narrator wants to write and occasionally 
succumbs to moments of rapture, like the madeleine episode 
and others. These moments of rapture are triggered by an involuntary 
memory, when a sensation in the present (e.g., tasting 
the madeleine) gives him an immaculate recollection of past 
events. In Time Regained, several successive episodes of involuntary 
memory lead the narrator to a revelation: this collision 
of two sensations, past and present, allows him to break free 
from human temporality and reach a level of transcendence. 
These moments, these epiphanies, are also the key to art, to the 
power of fiction. Proust presents an esthetic theory: metaphor, 
the conjoining of two terms, makes it possible to retrieve a 
fragment of time in its pure state. The entire Search leads to this 
revelation in Time Regained. 

yet in the autumn of 1912, when Proust was looking for a 
publisher for Swann's Way, no one would take it. why? 
A.C.: Between November 1912 and February 1913, three publishers, 
Fasquelle, the NRF, and Ollendorff, all rejected the 
novel. One important factor was the condition of the manu-
script itself: it was massive, with nearly 900 pages, and its 
format was extremely complex, with typed pages from several 
different periods interspersed with handwritten additions. 
Put simply, it was difficult to read. Furthermore, Proust had 
announced his intention to write a second volume of similar 
length, but in which he would talk about homosexuality— 
enough to scare off any publisher of the time. Ultimately, he 
was forced to fund his own publication with editor Bernard 
Grasset, who accepted the manuscript without reading it. 

How did the public react to the novel when it was released? 
A.C.: Contrary to popular belief, it was a success as soon as it was 
published, in November 1913. Backed by good press coverage, 
it sold nearly 3000 copies in eight months—strong sales for a 
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w
tHe CentenniAL OF SWann'S Way wOrLdwide 
PAris (France): an international conference entitled "comment 
traduire Proust" (How to translate Proust) will be held on november 
28-29, in Paris. organized by the sePtet1 and the "réseau asie-Imasie 
(cnrs), it will bring together 15 experts to discuss the issues associated 
with translating Proust in languages as diverse as greek, chinese, 
mongolian, or turkish, to name but a few. 
> www.reseau-asie.com 
PAdOvA (ITaLy): In association with the above-mentioned 
conference in France, the university of Padova will organize a meeting 
on november 14-16. entitled "traduire Du côté de chez Swann," 
(translating Swann s Way), it will be the opportunity for translators, 
linguists, and stylistics experts, to share their experience on the fate of 
Proust's masterpiece in various languages. 
> www.disll.unipd.it/DISLL/APPUNTAMENTI/CONVEGNI/proust/ 
OxFOrd (UK): a cycle of one-day conferences on "Proust: la pensée, 
l'émotion, l'écriture" is co-organized by the maison Française d'oxford 
(mFo) in the uK, and the cral2 laboratory in Paris, with events in both 
locations. the first session will be held in oxford on november 22. 
> www.mfo.ac.uk/en/events/proust-la-pensee-l-emotion-l-ecriture 
exeter (UK): on december 16-18, at the university of exeter, the 
conference "swann at 100" will bring together leading Proust scholars 
to discuss and assess Swann s Way a century after its publication. 
> http://humanities.exeter.ac.uk/modernlanguages/research/ 
conferences/swannat100/ 
01. société d études des pratiques et théories en traduction. 
02. centre de recherches sur les arts et le langage (eHess / cnrs). 
© J.
-
P. 
ChAbot 
novel published just before World War I broke out in August 
1914. In January of that year, French writer André Gide wrote 
to Proust personally to tell him that rejecting his manuscript 
was the biggest mistake that the NRF had ever made. In a twist 
of fate, the publication that Proust had dreamed of since he was 
a teenager coincided with a personal tragedy: his secretarychauffeur 
Agostinelli, for whom he felt a great passion, left the 
author's household on December 1. 

Outside of France, success came even faster… 
A.C.: Indeed, the book enjoyed immediate acclaim. In London, 
the Times Literary Supplement devoted an article to Swann's 
Way in December 1913, and the critics hailed it as a highly 
original and important work. An English translation by Scottish 
writer Scott Moncrieff appeared in 1922. In Italy as well, a press 
article in January 1914 hailed that the book was destined to be 
a classic in 30 to 50 years. And in Germany, by the 1920s, the 
most respected critics were writing about Proust. In fact, from 
the outset, he was much better understood outside France than 
in his own country. 

what were the reasons for this discrepancy? 
A.C.: In France, at the time of the Dreyfus affair,1 the prejudices 
regarding his private life, particularly the image of a snobbish, 
homosexual, Jewish author, were all obstacles to a wider readership, 
which was not the case in Britain, Germany, or the US. The 
delay in true literary recognition was exacerbated by Proust's 
death in 1922. Everyone who knew him published their personal 

anecdotes and correspondence with the writer. In 1962, when 
France's biggest literary TV show, called Portrait Souvenir, 
devoted a broadcast to him, we still hadn't progressed beyond 
this stage: guests included his friends, but not a single critic. 
He never received this type of treatment in other countries. 

is Proust a universal author? 
A.C.: In Search of Lost Time has been translated into all European 
languages, as well as Chinese, Korean, or Japanese, for example. 
He is an author that any good publisher anywhere in the world 
needs to have in their catalogue. Moreover, France is not the 
only country planning events to mark the centenary this year. I 
hosted a seminar in which I invited personalities from a wide 
range of fields to talk about how the novel has affected their 
lives. For example, mathematician and CNRS Gold medalist 
Alain Connes, geologist Xavier Le Pichon, and historian Pierre 
Nora, all spoke about how reading Proust influenced the course 
of their lives. That's what literature is supposed to do. So yes, in 
this sense, Marcel Proust is part of a universal heritage. 

01. the dreyfus affair is a major political scandal that broke out in France in 1894, 
when Alfred dreyfus, a captain of Jewish descent in the French army, was wrongly 
accused of treason. the scandal lasted until 1906, when he was exonerated and 
reinstated as a major of the French army. 
contact InFormatIon: 
collège de France, Paris. 
Antoine Compagnon 
> antoine.compagnon@college-de-france.fr 
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Cognitive Science 

Dangerous Optimism 


by KatIa YezlI 

w Compulsive gamblers have an exaggerated 
sense of optimism, which 
affects their decisions, reveals a recentlypublished 
study1 by Jean-Claude Dreher 
and his team at the CNC.2 "While their assessment 
of risk is as good on average as 
in healthy gamblers, pathological players 
are generally more attracted to risk and 
overestimate their chance of winning," 
explains researcher Romain Ligneul, who 
participated in the study. 

Using a standard experimental economics 
task and a mathematical model, 
an experiment was conducted on 20 male 
pathological gamblers to measure both 
probability distortion and optimism bias. 
The research team, which included psychiatrists, 
selected participants devoid of 
any other pathology and submitted them 
to a 10-15 minute computer-based decision 
test during which they were asked to 
choose between a gamble and a sure 
gain. They could decide, for example, to 

earn €20 with 20% probability or €5 with 
95% probability. The sequential repetition 
of choices, with varying amounts and 
probabilities, enabled the researchers to 
infer the range of subjective probabilities 
that best explained their decisionmaking 
behavior. Results showed that 
compulsive gamblers tend to pick highrisk 
bets rather than safer but less 
profitable ones. 

The willingness to take risks plays an 
important role in compulsive gambling. 
The intensity of this trait—called optimism 
bias—is also closely related to the 
severity of the symptoms observed. 

Risk-taking is normally regulated by 
the reward system and the brain's pleasure 
centers. Because the neurotransmitter 
dopamine plays a prominent role in 

qnew test suggests 
compulsive 
gambling is strongly 
linked to optimism 
bias. 


01. R. Ligneul et al., "Shifted risk preferences in 
pathological gambling," Psychological Medicine, 
2013. 43:1059-68. 
02. Centre de neurosciences cognitives (CNRS / 
Université Claude Bernard). 
contact InformatIon: 
cnc, Bron. 
Romain Ligneul 
> romain.ligneul@isc.cnrs.fr 
Bron 
© 
A. 
RoDRIgUEz/
foToLIA 

these processes, researchers hypothesize 
that its level could be altered in 
pathological gamblers. This experiment 
could help identify different types of 
compulsive gamblers and open new 
therapeutic avenues. 

Biology 

Cholesterol Metabolite to Fight 


by clémentIne Wallace 

w A new study1 by researchers from the CRCT2 
has shown a specific cholesterol metabolite to 
be a strong tumor-suppressor. This is unexpected 
since evidence had accumulated that cholesterol 
metabolism was usually involved in the development 
of cancer. 

"This new compound, dubbed dendrogenin A 
(DDA), appears to help maintain cell integrity and 
differentiation," explains CRCT researcher Sandrine 
Silvente-Poirot. 

The team synthesized DDA a few years ago, 
through interaction of a cholesterol derivative with 
histamine—a molecule involved in immunity. 
Experiments on melanoma and breast cancer cells 
(which are characterized by their propensity to multiply 
indefinitely) showed that DDA could re-induce 
cell differentiation and death in vitro. 

In a more recent study, the researchers explored 
whether DDA occurs naturally in mammals. Using 
liquid chromatography and mass spectrometry, 
they not only showed its presence, but also 
quantified its levels in healthy mice and human 
tissue extracts. 

When comparing normal and tumor tissue 
extracts, they observed that DDA levels were 
notably inferior in the latter, up to fivefold lower in 
human breast tumors than in matched healthy 
tissue, for example. "This data suggested a possible 
deregulation of DDA metabolism in tumor cells," 
says Silvente-Poirot. "So we wanted to check 
whether treating tumors with DDA could 
counteract the carcinogenic process." 

Mice were subcutaneously grafted with melanoma 
or mammary tumors. After 50 days of DDA 
treatment, the size of the tumors decreased significantly 
and animal survival was prolonged by up to 

control 


DenDrogenin A 


q 
mouse breast tumor cells differentiate 
under Dendrogenin a treatment, as shown by 
the increased expression of milk fat globules 
(lower, arrows). 

© 
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Particle Physics The T2K experiment shows particles can change from 


muon-neutrino to electron-neutrino—a discovery that could shed light on antimatter. 

Neutrino oscillation 

between "Flavors" Confirmed 

who participated in the experiment. The neutrino types are 
since it could, for example, help explain 
charge parity violation, i.e., why there is 
more matter than antimatter in the uni-
named according to the particles they 
produce in their rare interactions with 
matter. The hypothesis that they were 
transforming gained indirect support 
when measurements of the Sun's output 
in the 1960s recorded fewer electron Cancer 
© 
L.goDART/
CEA 
© T2K 
01 artist's view of the 
super-Kamiokande 
detector where the 
t2K experiment was 
carried out. 
detector in the osiris 
research reactor 
could help identify 
a new neutrino. 
01 
02 
Paris 
by marK reYnolDs 

b
b
illions of neutrinos pass through our bodies every 
second, blasting through every square centimeter of the 
Earth at near-light speeds. Yet it took fewer than 30 of 
them to prove that these particles—which have no electric 
charge and rarely interact with matter—could change from one 
form to another. 

It has long been theorized that neutrinos could oscillate from 
one of their original three "flavors" (muon, tau, and electron) 
to another, explains Jacques Dumarchez, from the LPNHE,1 

these ghostly particles is very important 

02 the nucifer 

verse, when theory holds the two should 
be equal. 

The next step is to generate antineutrinos 
and compare their behavior to 
that of their neutrino cousins. If they do 
not transform in a similar manner, it 

60%—far exceeding the performance of the wellestablished 
anti-tumor drug tamoxifen. 

"We think DDA could turn out to be the most 
potent natural anti-tumor agent to date," concludes 
Silvente-Poirot, adding that her team expects to 
launch a clinical trial in acute myeloid leukemia 
patients by 2015. 

01. P. De Medina et al., "Dendrogenin A arises from cholesterol and 
histamine metabolism and shows cell differentiation and 
anti-tumor properties," Nat. Commun., 2013. 4:1840. doi: 10.1038/ 
ncomms2835. 
02. Centre de recherche en cancérologie de Toulouse (CNRS / INSERM). 
neutrinos than expected—which was 
regularly confirmed until the 2000s. 

"For 50 years, people have been trying 
to observe this oscillation. Our experiment 
provides the first direct evidence of 
this phenomenon," says Dumarchez. 

Proving oscillation required the T2K 
experiment,2 which directed a beam of 
neutrinos from a newly-operating accelerator 
center in Japan (J-PARC) to a detector 
located 295 km away, in a mine 
deep beneath a mountain. Of the trillions 
of muon neutrinos produced in the beam, 
only a few hundred were detected at the 
other end. Of those, 28 were electron 
neutrinos—seven times more than 

might explain why matter predominates 
in the universe. 

"We are supposed to live in a symmetric 
universe that is equally matter and 
antimatter, but where is the antimatter? It 
might have disappeared because of a 
small violation of the symmetry of physics, 
which could be demonstrated with 
neutrinos," concludes Dumarchez. 

01. Laboratoire de physique nucléaire et de hautes 
énergies (CNRS / Université Pierre et Marie Curie / 
Université Paris Diderot). 
02. It was conducted by an international collaboration 
involving over 400 researchers from 11 countries 
(http://t2k-experiment.org). T2K stands for "Tokai to 
Kamioka," more specifically Japan's J-PARC nuclear 
physics site in Tokai and the Super-Kamiokande 
detector on the country's opposite coast. 
contact InformatIon: 
crct, toulouse. 
Sandrine Silvente-Poirot 
> poirot.sandrine@hotmail.fr 
toulouse 
expected, demonstrating with near 
certainty that muon neutrinos can transform 
into electron neutrinos. 

Understanding the permutations of 

contact InformatIon: 
lPnHe, Paris. 
Jacques Dumarchez 
> jacques.dumarchez@lpnhe.in2p3.fr 
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Biodiversity Researchers have discovered that key traits of rare species 
are essential for the balance of ecosystems. Preserving them, through Marine 
Protected Areas (MPAs), for example, is more crucial than ever. 

Minorities that Count 


by fuI lee luK 

w An international team1 has shown 
that rare species perform unique ecological 
functions that sustain overall 
ecosystem stability. 

Rare species—those found in low 
numbers or limited in geographical distribution—
are often the first to go extinct 
when human development threatens 
global flora and fauna. Yet their loss 
means far more than reduced biodiversity 
and number of species. According to 
a new study2 spanning three rich 
ecosystem types—coral reefs, alpine 
meadows, and tropical forests—many 
rare species provide irreplaceable vital 
ecological functions. 

The smooth running of an ecosystem 
relies on the input of its species, 
whose role depends on their biological 
traits, such as diet and flying ability for 
animals, or soil preference and water 
intake for plants, for example. Assumed 

to merely back up the role played by 
common species, rare ones were long 
thought to have little impact on ecosystem 
functioning. The present study 
shows otherwise. 

Examining 846 South Pacific coral 
reef fish, 2979 french alpine plants, and 
662 guianese tropical trees, researchers 
indexed biological and biogeographical 
data on species traits and rarity in the 
three ecosystems. The team found that 
the most unusual combinations of 
traits invariably belong to rare species, 
which therefore contribute unique 
functions in ecosystems. The giant 
moray eel, for example, hunts sea creatures 
in hard-to-access reef labyrinths; 
the pyramidal saxifrage plant is a key 
pollen source on barren alpine cliffs; 
and the highly-resistant Pouteria maxima 
tree helps rainforests withstand fire 
and drought damage. Simply put, these 
rare species perform functions that 
common species cannot. 


While evolution may help fill functional 
gaps when rare species disappear, 
"evolutionary recovery of functions 
occurs at a longer time scale than 
extinction rates," says David Mouillot, 
team leader of the Ecosym3 laboratory. 
At a time when climate change and 
human expansion could be putting en-
tire ecosystems at risk, the role played 
by these rare species may be crucial for 
future ecosystems operating under 
different environmental conditions. 

The researchers will now urge ecology 
experts to take into account the 
unique roles played by rare species 
when drafting viable conservation strategies. 
The loss of these species would 
disproportionally imperil the long term 
sustainability of ecosystem functioning 
upon which human welfare depends. 

01. Involving researchers from france, the US, the UK, 
and Australia. 
02. D. Mouillot et al., "Rare species support vulnerable 
functions in high-diversity ecosystems," PLoS Biol., 
2013. 11(5): e1001569. 
03. Écologie des systèmes marins côtiers (CNRS / 
Université Montpellier I and II / IRD). 
Montpellier 
contact InformatIon: 
ecosym, montpellier. 
David Mouillot 
> david.mouillot@univ-montp2.fr
© 
PhoToS 
: C.
E.T. PAINE 
© 
PhoToS 
: J.
P. KRAJEWSKI

01 02 
01 02 giant morays (left) perform key ecological functions by hunting in difficult-to-access coral 
reefs (right). 03 04 the massive tree Pouteria maxima which is found in french guiana's tropical 
forest (right) has sturdy and thick leaves that can resist drought and fire. 
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w
The Mediterranean's Safety Corridors 


by eDDY DelcHer 
w Low connectivity between marine 
protected areas across the Mediterranean 
threatens biodiversity and could 
lead to the decline of several species. 
Marine protected areas (MPAs) are to 
seas and oceans what natural reserves 
are to land. With less than 1% of the 
global water surface area, the 
Mediterranean Sea is home to more than 
10% of the world's marine species. 
Launched in the 1960s, MPAs have 
provided wildlife with a vital shelter 
from heavy fishing and pollution. Yet 
since their location depends more on 
local political and economic constraints 
than on a global strategy, Mediterranean 
MPAs are unevenly distributed around 
the region. 
qmap of the 
© M. ANDRELLo 
mediterranean Basin 
showing connection 
probability between 
protected areas 
(from yellow to red). 

To assess the efficiency of the MPA 
network, an international team1 looked 
at an important factor in the preservation 
of biodiversity: the level of connectivity 
between MPAs, that is, the likelihood 
of a species' individuals to travel 

from one MPA to another.2 "We focused 
on the endangered dusky grouper— 
Epinephelus marginatus—an emblematic 
and overfished Mediterranean species 
which sits quite high on the food chain 
and is therefore a good indicator of marine 
biodiversity and health," explains 
Marco Andrello from the IRD,3 who headed 
the study. "The dusky grouper is very 
territorial and maintains connection 
between local populations via larval 
dispersal only. Using biophysical models, 
we ran a simulation and saw 
that 97% of the larvae end up outside 
protected areas. This shows that 
Mediterranean MPAs do not form a 
reliable connective network," he ex-
plains. With a median dispersal distance 
of 120 km, the larvae do not travel far 
enough to reach other MPAs, which 
are on average located 1000 km 
away. "There is a risk that individuals 
growing outside MPAs will be fished 
before reproduction, which may 
seriously threaten the species' 
survival as well as that of other species 

displaying similar larval characteristics," 
warns Andrello. 

given the importance of connectivity 
in the preservation of biodiversity— 
something that has been globally recognized 
for the past decade—efforts are 
underway to significantly improve the 
Mediterranean MPA network. Indeed, 
riparian countries agreed last year to increase 
the MPA sea surface coverage 
from a current 1% to 10% by 2020. 

01. IRD, CNRS, Université Montpellier-II, Aix-Marseille 
Université, Mercator océan, Université du Québec 
(Canada). 
02. M. Andrello et al., "Low connectivity between 
Mediterranean marine protected areas: a 
biophysical modeling approach for the dusky 
grouper Epinephelus marginatus," Plos One, 2013. 
DoI: 10.1371/journal.pone.0068564. 
03. Institut de recherche pour le développement. 
contact InformatIon: 
IrD, marseille. 
Marco Andrello 
> marco.andrello@ird.fr 
Marseille 
Rising FRom the Fossils 
w The last surviving specimens were thought 
to have died out several decades ago. the Hula 
painted frog, first described in 1943 and officially 
declared extinct in 1996 by the International union 
for conservation of nature (Iucn), has been 
rediscovered. several individuals were spotted less 
than two years ago in its only known habitat, 
Israel's Hula valley. recently, an international team 
which included french scientists1 published a 
detailed study2 comparing these specimens with 
fossils found in the same region. the analysis of 
their bones and Dna gave unexpected results. the 
amphibian turned out not to belong to the 
Discoglossus genus as previously believed, but to 
Latonia, a genus thought to have become extinct 
over a million years ago. In other words, the 
rediscovered Hula painted frog, now renamed 
Latonia nigriventer, is truly a "living fossil. 
01. from cnrs, the museum national d histoire naturelle, and 
université de Poitiers. 
02. r. Biton et al., "the rediscovered Hula painted frog is a living 
fossil, Nat Commun., 2013. 4:1959. doi: 10.1038/ncomms2959. 
contact InformatIon: 
IPHeP, Poitiers. 
Renaud boistel 
> renaud.boistel@univ-poitiers.fr 
mnHn, Paris. 
Salvador bailon 
> salvador.bailon@mnhn.fr 
© S. 
gAfNY 
Paris 
Poitiers 
q 
Latonia 
nigriventer has a 
black belly typical 
of its species. 
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contact InformatIon: 
Igs, marseille. 
Jean-Michel Claverie 
> Jean-michel.claverie@igs.cnrs-mrs.fr 
Marine Biology 

The Hidden Subspecies of Ehux 


by clémentIne Wallace 

w How can some ocean microorganisms 
be found practically all over the 
planet, thriving in drastically different 
environments? A study recently published 
in Nature1 provides an answer for 
at least one type of organism: the phytoplankton 
Emiliania huxleyi (Ehux), which 
populates both tropical and subarctic 
waters and forms an important part of 
the sea plankton in spring and in 
summer, when it blooms. 

"Ehux's ability to adjust to such a 
broad range of environments is due 
to the incredible variability of its 
genome," explains Jean -Michel 
Claverie, one of the scientists who participated 
in the study.2 

To understand the surprising ubiquity 
of this tiny unicellular alga—five 

thousandths of a millimeter in size— 
the researchers sequenced and compared 
the genomes of 14 strains collected 
from waters throughout the 
world. Their analysis revealed that 
while all the strains possess about 
30,000 genes, each contains a genome 
that varies widely from that of the others. 
"We therefore realized that Ehux is 
not one single organism with an incredible 
capacity to adapt, but a plethora of 
subspecies very similar in appearance, 
yet very different genetically," says 
Claverie. Indeed, while sharing a core 
set of genes—technically known as a 
"pan-genome"—each strain contains 
20 to 30% of genes specifically suited to 
its habitat. 

"Pan-genomes were known to exist 
among bacteria, but this is the first time 
we see this model in algae," concludes 

subspecies of ehux. 

Claverie. The scientists will further 

pected phenomenon can ex-
plain the ubiquity of other 
microalgae. 

01. B.A. Read et al., "Pan genome of 
the phytoplankton Emiliania 
underpins its global 
distribution," Nature, 2013. 499: 
209–13. 
02. Information génomique et structurale 
(CNRS / Aix-Marseille Université). 
organic solar Cells 

w Simple organic molecules could in the future 
become a cheaper and far greener alternative to silicon 
for producing solar panels,1,2 reveals a recent 
study by CNRS researchers.3 "Using a triarylaminebased 
family of molecules, we are able to synthesize 
simple organic compounds that provide good energy 
conversion levels," explains Jean Roncali, who headed 
the study. "More importantly, we are working on 
making our product viable on an industrial scale, 
putting cost efficiency at the heart of our research." 

organic molecules that display efficient photovoltaic 
properties—like conjugated polymers and 
complex soluble chemical compounds—have been 
described in recent years. But these have important 
drawbacks: the former consist of large molecular 
chains of varying lengths that affect the reproducibility 
of their electronic properties, while producing 
the latter requires multi-step syntheses with low 
overall yield, making the process incompatible with 

Roncali's team uses simpler organic molecules 

like triphenylamine, a compound with good electri


cal conductivity, as well as the electron-withdrawing 

by eDDY DelcHer 
industrial use. 
Physics 
qorganic 
solar cell in a 
glove box. 
© 
C. 
fRÉSILLoN/CNRS 
PhoToThèQUE 
a full report on this research can be 
viewed on the online version of the 
magazine. 
> http://www.cnrs.fr/cnrsmagazine 
Angers 
molecule dicyanovinyl. "We play Lego with these 
basic building blocks to create photovoltaic cells, 
while limiting the production of chemical waste," 
explains Roncali. Compared with silicon panels, 
which have a heavy carbon footprint, organic solar 
cells are cheaper and greener to produce, although 
their power conversion efficiency is two to three 
times lower so far. "We must optimize our material's 
performance while preserving our cost advantage. 
organic solar cells have already found niche applications, 
like mobile phone chargers, but years of 
research are still needed before they can supplant 
silicon," foresees Roncali. 

01. A. Leliège et al., "Small D-p-A systems with o-phenylene-bridged 
accepting units as active material for organic photovoltaics," 
Chemistry, 2013. 19: 9948-60. 
02. D. Demeter et al., "Tuning of the Photovoltaic Parameters of 
Molecular Donors by Covalent Bridging," Adv. Funct. Mater., 2013. 
doi: 10.1002/adfm.201300427. 
03. Institut des sciences et technologies moléculaires d'Angers 
(Moltech-Anjou, CNRS / Université d'Angers). 
contact InformatIon: 
moltech-anjou, angers. 
Jean Roncali 
> jeanroncali@gmail.com 
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Environment Two studies analyzing Co2 absorption by carbon sinks suggest 
existing calculation models of carbon cycles should be updated. 

fine-Tuning Carbon 

budget Estimates 

© 
M. 
STEINMANN/CNRS 
PhoToThèQUE 

by clémentIne Wallace 

Each year, on average, 

"forests and oceans absorb 
more than half the CO2 
released into the atmosphere by 
activities like deforestation and fossil fuel 
combustion," explains Philippe Ciais, 
from the LSCE.1 His team recently published 
a study2 emphasizing how the 
contribution of these so-called "carbon 
sinks," located in different parts of the 
world, could be included in global carbon 
budget calculations. 
Carbon sinks, which appeared when 
CO2 started being released into the atmosphere 
as a result of human activity, have 
been growing ever since, in response to 
the rise in anthropogenic emissions. 
Besides oceans, a large fraction of global 
sinks now lies in the developing world's 
tropical forests, which absorb CO2 
emitted elsewhere on the planet. 
Until now, experts did not include 
carbon sinks when assessing each region's 
role in the global carbon budget. "Yet 
doing so provides a more accurate picture 
of each region's contribution to the CO2 
build-up," says Ciais. 
Dividing the planet into four large 
regions, the team used modeling tools to 
track the amount of CO2 emitted and 
absorbed by each region since the beginning 
of the industrial era. Not surprisingly, 
they found that industrialized 
areas are responsible for 80% of the 
global increase in CO2 concentration 
in the atmosphere compared to preindustrial 
levels. 
Yet the share of emerging markets is 
on the rise, due to rapidly-increasing 
emissions from countries like China. 
"If developing countries maintain 
this emission rate over the next century, 

01 

captured by land ecosystems such as 
forests is not actually stored there. 

"Much of the carbon which we thought 
was trapped in the biomass or soils, is actually 
'leaking' towards rivers, lakes, estuaries, 
and coasts," he adds. "Dissolved organic 
and inorganic carbon leaks from the 
biomass and soils and is then partly stored 
in underwater sediments or returns to the 
atmosphere as CO2." 

While experts have been aware of this 
outflow, they assumed it had not changed 
since pre-industrial times. Yet this study 
reports that the actual carbon storage 
capacity of terrestrial ecosystems is lower 
than previously thought, since these 
ecosystems lose a fraction of the carbon 
that they fix in rivers instead of storing it. 

"The amount of carbon leaking has 
grown steadily with human activities 
such as deforestation, wastewater 
discharge, and increased weathering," 
says Ciais. "This is why, to make better 
projections of the future evolution of the 
carbon cycle, experts should adjust their 
assumptions and consider land and 
ocean sinks as part of a continuum." 

01. Laboratoire des sciences du climat et de 
l'environnement (CEA / CNRS / Université de 
Versailles Saint-Quentin-en-Yvelines). 
02. P. Ciais et al., "Attributing the increase in 
atmospheric Co2 to emitters and absorbers," Nature 
Climate Change, 2013. DoI:10.1038/nclimate1942. 
03. P. Regnier et al., "Anthropogenic perturbation of the 
carbon fluxes from land to ocean," Nature 
Geoscience, 2013. 6: 597-607. 
gif-sur-Yvette 
contact InformatIon: 
lsce, gif-sur-Yvette. 
Philippe Ciais 
> Philippe.ciais@lsce.ipsl.fr 
q 
co2 stored in 
forests can leak 
towards rivers 
where it is stored 
in sediments. 

they could very well overtake industrialized 
nations in global atmospheric CO2 
output," Ciais warns. "This data highlights 
how tropical forests do a huge 
carbon sequestration service to both 
developed and emerging countries 
and emphasizes the need to preserve 
this ecosphere." 

Another study,3 also involving Ciais, 
reveals how freshwaters and estuaries 
also play an active role in storing CO2. 

Based on an in-depth study of existing 
literature on the subject, their calculations 
showed that a significant part of 
anthropologically-produced carbon 
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fled scientists since its discovery in 1999, 

but a recent study2 identifies a well-known 

occurrence, the Auger effect, as its cause. 

Physics A french-American team1 explains why light-emitting diodes 
(LEDs) lose efficiency when subjected to high electric currents. 

Towards More 

Efficient LEDs 

by eDDY DelcHer 

D
D
espite consuming less energy 
and having a longer lifespan, 
LEDs are nowhere near to replacing 
incandescent and fluorescent light 
bulbs. This is partly due to "efficiency 
droop," a phenomenon whereby LEDs' 
light output efficiency decreases as higher 
currents are applied. This droop has baf


Light-emitting diodes (LEDs) are 
versatile sources of light, and can be 
found anywhere from commercial 
lighting to infrared emitters in remote 
controls. LEDs consist of a junction 
between an N-type section containing 
negative charges (electrons), and a P-type 
section loaded with positive charges 
(electron holes). When current is applied, 
electrons and holes move towards the 

qthis spectrograph 
was used to measure 
the energy 
distribution of 
electrons in leDs. 


junction where they recombine with one another. This releases 
Palaiseau 
energy in the form of a photon, thereby emitting light. 

"The Auger effect can occur in LEDs at high-current intensities, 
when a high density of charges potentially leads to interactions 
between two electrons and a hole," explains Jacques 
Peretti, who participated in the study. The energy released by 
the recombination of one electron with the hole is then transferred 
to the other electron (Auger electron) instead of producing 
a photon. The Auger electron is ejected from the LED's active 
region and releases its excess energy in the form of heat rather 
than light. Whereas scientists had previously based their experiments 
on electrical measurements to find the cause for the efficiency 
droop, Peretti's team used a spectroscopic approach. 
"By measuring the energy distribution of electrons exiting the 
LED's active region, we observed that high-energy electron 
emission occurred as current intensity increased, which pointed 
to the Auger effect," says Peretti. 

The team is now looking for ways to solve the droop issue, 
which could help save energy currently used for lighting. "We 

still don't know if we'll have to use different 
materials or device structures. But we 
do know what we're up against, so we can 
run accurate tests," says Peretti. 

01. Laboratoire de physique de la matière condensée 
(CNRS / École polytechnique), University of 
California, Santa Barbara (UCSB). 
02. J. Iveland et al., "Direct measurement of Auger 
electrons emitted from a semiconductor 
light-emitting diode under electrical injection: 
identification of the dominant mechanism for 
efficiency droop," Phys. Rev. Lett., 2013. DoI: 10.1103/ 
PhysRevLett.110.177406. 

contact InformatIon: 
ecole Polytechnique, Palaiseau. 
Jacques Peretti 
> jacques.peretti@polytechnique.edu
© 
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: P. LAVIALLE/
EP 

Astronomy 


Dusting off Exoplanets 


by tom rIDgWaY 

w Exozodiacal dust outside our solar 
system was detected for the first time1 
by an international team2 working on the 
EXozoDI3 project. 

on Earth, the zodiacal dust that 
spreads like a disc from the Sun to Jupiter 
can be seen in the early morning or early 
evening sky as a cone of light along the 
zodiac, the apparent Sun's path across 
the sky over the course of the year. 
Researchers have long wondered 
whether this dust—the result of asteroids 
colliding in the Solar System's 
Asteroid belt (located between Mars 
and Jupiter) and comets evaporating— 
might also exist in extrasolar planetary 
systems, and whether it might be concealing 
habitable exoplanets. 
Unfortunately, observing space dust has 
always proved difficult because light 

© ChARA, 
gEoRgIA 
STATE 
UNIVERSITY 
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fluid Dynamics 


A Reverse bottleneck Effect 


© LABoRAToIRE 
DE 
PhYSIQUE 
DES 
SoLIDES 

but only to a certain extent," explains head research-in road traffic, one lane is reserved for falling spheres 

© V. CoUDè 
DU 
foRESTo
er Anniina Salonen. "When placed in tubes of less 
than 800 micrometers in diameter, or approximately 
20 times the size of the spheres, velocity surprisingly 
increased as tube sizes decreased." In fact, the narrower 
the tubes became, the faster the spheres 
sedimented, with the largest increase occurring in 
400 micrometer-tubes, where sedimentation was 
ten times faster than in larger ones. 

To further understand the physical process and 

and another for rising fluid, thus facilitating the 
sedimentation process." 

In-depth understanding of sedimentation could 
help improve the speed and efficiency of various 
large-scale industrial processes, such as those used 
in water treatment, recycling, or filtration of fluids 
through porous media in oil and gas exploration. 

01. Laboratoire de physique des solides (CNRS / Université Paris-Sud). 
02. S. heitkam et al., "Speeding up of sedimentation under 
confinement,"Phys Rev Lett., 2013. 110:178302. 
Paris 
sedimentation in a 
narrow tube whose 
diameter is 10 times 
that of the spheres. 


contact InformatIon: 
lPs, Paris. 

Anniina Salonen 

> salonen@lps.u-psud.fr 

sequence of sphere 

q 
map showing 
the cHara 
interferometer 
(mount Wilson, us) 
with a close up of the 
fluor instrument. 

 KuiPER bELT. 

the belt of 
asteroids, comets, 

and ice debris 

from nearby stars tends to blind instruments. 
To overcome this problem, the 
team used the California-based nearinfrared 
ChARA Array interferometer 
which, combined with the fLUoR instrument, 
allows light radiation from dust to 
be separated from that of stars. 

"We selected 42 stars of different 
luminosity," explains Jean-Charles 
Augereau from the IPAg.4 "After eight 
years of observation, we estimate that 
20% of the stars similar to our Sun have 
exozodiacal hot dust in or near the zone 
that may host habitable planets; when 
we include hotter stars, like Vega, this 
proportion reaches 30%." 

for the stars that have a Kuiper Belt 
like our Sun, the hot dust in the habitable 
zones seems to be continually replen


create comets, a process that feeds the 
mass of hot exozodiacal dust," adds 
Augereau. "If this link between hot and 
cold dust is confirmed, we could for the 
first time evaluate cometary activity 
around other stars. Knowing that water 
on Earth, essential for the appearance of 
life, was probably brought in by comets, 
we are keen to have more accurate estimates 
of extrasolar cometary activity." 

01. o. Absil et al., "A Near-infrared Interferometric Survey 
of Debris Disc Stars: first Statistics Based on 42 Stars 
observed with ChARA/fLUoR," Astronomy & 
Astrophysics, 2013. 555: A104. 
02. from Paris, grenoble and Bordeaux observatories, 
and Liège University (Belgium). 
03. EXozoDI is a project investigating the origins of 
exozodiacal dust. (ipag.osug.fr/~augereau/Site/ 
ANR_EXozoDI.html). 
04. Institut de planétologie et d'astrophysique de 
grenoble. 
by arBY gHarIBIan observe its mechanisms, the 
team recreated the experiw 
Experience tells us that confined spaces slow ment on a larger scale, using 
down the flow of fluids and increase the effects of spheres visible to the naked 
viscosity, like syrup pouring through a bottleneck. eye. The tighter space result-
Yet physicists at the LPS1 have discovered a new, ing from the proximity of the 
counter-intuitive exception to this phenomenon.2 tube walls helped the spheres 
observing microscopic spheres suspended in stabilize and favored the forwater 
in a series of narrowing tubes, researchers nomation 
of clusters rather than 
ticed that the increased viscosity caused by the dispersion. "This increased 
small tubes did not necessarily slow down the stabilization in turn allowed 
spheres as they sedimented through the liquid to-the spheres and the water to 
wards the bottom of the tube. "As expected, the sediorganize 
into distinct lanes," 
mentation speed decreased as tube sizes narrowed continues Salonen. "Much like 

q 
a 60-second 

located beyond the ished by inward migration of more displanets. 
tant colder dust. This movement suggests 
that outer belts are subjected to strong 

grenoble 
contact InformatIon: 

disturbances, such as those that could be IPag, grenoble. 

Jean-Charles Augereau

caused by the gravitational pull of hidden 

> jean-charles.augereau@obs.ujf-grenoble.fr 

exoplanets. "These disturbances might 


anticipating the potential market for electric cars, renault has 
numerous collaborations on the go, especially with the lrcs,1 
lcmcP,2 and Imn,3 to extend the range and safety level of 
robust lithium-ion batteries. "research on these batteries 
requires highly-diversified expertise, ranging from solid-state 
chemistry for the design of new electrode materials, to 
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Partnership CNRS has finalized an agreement with the Renault group, renewing 
a long-lasting collaboration which involves about a hundred laboratories in France. 


Research in 

the Fast Lane 


by alexandra dejean 

O
O
n May 15, 2013, CNRS signed 
a new framework agreement 
with Renault, extending a 
cooperation that has already 
spanned two decades. This four-year 
agreement will secure ongoing research, 
with a special focus on neurosciences, 
virtual reality, ergonomics, novel materials, 
and catalysis. It involves around one 
hundred CNRS laboratories and encompasses 
all types of collaboration. PhD 
programs especially can be jointly funded 
by France's industrial agreements for 
training through research (CIFRE grants), 
which lets Renault benefit from CNRS 
researchers' expertise in many disciplines. 
In return, these researchers work on real 
problems encountered by the car manufacturer 
and are able, in some cases, to use 
its state-of-the-art equipment. Projects 
vary widely, from engine improvements to 
dashboard displays, and services that will 
feature in tomorrow's cars. Below are just 
some of the many innovations stemming 
from these partnerships. 

improving 
driving simulation 

boosting 
battery performance 

© H. 
VINCENT 

anticipating the potential market for electric cars, renault has 
numerous collaborations on the go, especially with the lrcs,1 
lcmcP,2 and Imn,3 to extend the range and safety level of 
robust lithium-ion batteries. "research on these batteries 
requires highly-diversified expertise, ranging from solid-state 
chemistry for the design of new electrode materials, to 
organic chemistry for developing electrolytes. Indeed new 
electrode materials need to be found, together with 
electrolytes working at high potential and high cycling rates, 
while maintaining a maximum level of safety," explains cédric 
chazel, in charge of intellectual property and technology 
transfer within rs2e, the French network on electrochemical 
energy storage. the new framework agreement will further 
support these long-term competitive research projects. 

01. Laboratoire de réactivité et chimie des solides (CNRS / Université de 
Picardie Jules-Verne). 
02. Laboratoire chimie de la matière condensée de Paris (CNRS / UPMC / 
Chimie ParisTech / Collège de France / EPHE). 
03. Institut des matériaux de Nantes (CNRS / Université de Nantes). 
dashboard 


the lPPa1 has helped renault improve its "Ultimate 
driving simulator." Based at the manufacturer's 
r&d facility in guyancourt, this high-performance 
simulator features a mobile base and a panoramic 
viewing screen for fully-immersive virtual reality 
driving tests. "the accuracy of simulations is crucial 
when testing, for example, assisted braking 
systems in emergency situations," explains jacques 
droulez, lPPa senior researcher. "the lPPa's 

expertise has made it possible to faithfully 
reproduce accelerations, using the illusion 
of perceived speed via the inclination of the 
simulator seat, as well as perfect force-feedback 
on the steering wheel, pedals, and gear lever," he 
adds. collaboration with this laboratory is ongoing 
and covers a number of other research areas. 

01. Laboratoire de physiologie de la perception et de l'action 
(CNRS / Collège de France). 
optimization 


the crcc1 has helped renault enhance 
the legibility of dashboard displays. 
this is vital to avoid distracting the 
driver's attention. In 2012, Françoise 
Viénot, professor at the mnHn,2 
supervised a Phd thesis on the It aspects 
of "color vision on car screen displays." 
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reflecting on 
tomorrow's uses 
at the sustainable mobility Institute,1 the ltcI2 
looks towards the future. Founded by renault 
and Paristech in 2009, this institute studies electrical 
mobility and the transportation of individuals. among 
the areas explored, "uses of the electric vehicle and 
limited range management" is the subject of a Phd 
thesis supervised by Béatrice cahour, researcher at 
developing 
the networked car 
reducing 
pollution 
© 
RENaULT 
MaRkETING 
3D-
CoMMERCE 
© E. CHMIL/
PUbLICIS 
EVENTS 
FRaNCE
© 
DR/
RENaULT 
CoMMUNICaTIoN 
© MéDIaTHèqUE 
RENaULT 
/ H. VINCENT 
01. Laboratoire de 
01. Université Pierre et Marie Curie. 
mécanique et 
d'acoustique 
(CNRS / Centrale 
Marseille / 
aix-Marseille 
Université). 

02. Laboratoire d'informatique de Paris 6 (CNRS / UPMC). 
the gipsa-lab1 develops algorithms—called control laws—that 
can perform various automatic functions available in cars. "our 
research has, for example, made it possible to improve injection 
control in diesel engines, thereby optimizing combustion and 
reducing emissions," explains researcher olivier sename. "this 
innovation will be rolled out over the next few years." It is only 

one of the many research projects conducted in this laboratory. 

01. Grenoble images, parole, signal, automatique (CNRS / Grenoble INP / UJF / 
Université Stendhal-Grenoble-III). 
the ltcI. "We study how electric cars are used to see 

contact InFormatIon: 

ltcI, Paris. 

béatrice Cahour 

> beatrice.cahour@telecom-paristech.fr 
rse2, amiens. 

Cédric Chazel 

> cedric.chazel@u-picardie.fr 

enhancing passengers' 
acoustic comfort 

In 2010, the lma1 carried out a Phd thesis in 
collaboration with renault and French railway 
company sncF to study acoustic comfort in cars. 
the objective was to replicate the unpleasant 
whistling noises perceived by passengers and to 
identify which frequencies needed to be blocked 
to make the sound more pleasant. the experience 
was a success and "the methodology has 
since given rise to a joint patent between renault, 
sncF, and cnrs," explains laboratory director 
Frédéric lebon. 

What will be the main features of tomorrow's 
networked car? to answer this question, 
renault and It specialist atos recently set up 
a chair with the UPmc1 and the lIP6.2 
"Packed with electronics, cars are now able 
to communicate with their environment," 
explains lIP6 professor serge Fdida. they can 
warn other vehicles of sudden slowdowns, or 
measure co2 levels wherever they go. they 

can also provide data on the driver, the 
distance traveled, or any other information 
of interest to insurers for drawing up 
personalized contracts. cars will soon be 
connected to smartphones, and could one 
day be able to adjust rear-view mirrors and 
front seat according to the driver. 
"the intelligent car paves the way for a host 
of new developments, but also poses 
numerous technological and It security 
problems," points out Fdida. over the next 
five years, this chair will investigate all 
aspects of this ongoing revolution. 

how people react to the possibility of a breakdown 
(drivers who are more or less worried, or who 
anticipate problems), and how this impacts the 
management of the charge range of electric vehicles," 
she explains. "recommendations can therefore be 
made to develop and improve certain instruments to 

lPPa, Paris. 

Jacques Droulez 

> jacques.droulez@college-de-france.fr 
lIP6, Paris. 

Serge Fdida 

> serge.fdida@lip6.fr 
lma, marseille. 

Frédéric Lebon

this gave the car manufacturer a scientific 

tool for evaluating and selecting the most 

> lebon@lma.cnrs-mrs.fr 

meet the driver's information needs (indicators of 

appropriate colors and shapes. 

gipsa-lab, grenoble. 

efficient or energy-hungry driving, range, accessibility 

of charging stations, etc.)," cahour adds. 

Olivier Sename 

> olivier.sename@gipsa-lab.fr 

01. Centre de recherche sur la conservation des 01. Institut de la mobilité durable. crcc, Paris. 
collections (CNRS / MNHN / MCC). 02. Laboratoire traitement et communication de l'information Françoise Viénot 
02. Museum national d'histoire naturelle. (CNRS / Télécom ParisTech). > vienot@mnhn.fr 
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Mathematics In 2015, Maria J. Esteban will head the International Council for Industrial 
and Applied Mathematics (ICIAM), opening a new chapter in a high-flying career. 

Maria J. Esteban, 

World-Class Mathematician 


By charlIne zeItoun 

M
M
aria J. Esteban is known for being outspoken. 

A native of the Spanish part of the Basque Country, 
she enjoys personal contact, meeting people, working 
in groups, organizing conferences, serving on 

expert committees, mentoring young researchers—basically 
everything that keeps the scientific community going. 

She is miles away from the stereotypical introvert mathematician 
whose complex vocabulary is beyond the comprehension 
of mere mortals. Recently elected president of the 

International Council for Industrial and 
Applied Mathematics (ICIAM), Esteban 
will begin her four-year term in 2015. 
She takes a keen interest in research 
policy, coordinating and optimizing 
global and national initiatives to facilitate 
research. The rest of her time is devoted 
to her own work at the 
CEREMADE,1 where she conducts 
research in applied mathematics, developing 
methods for analyzing descriptive 

models of atoms and molecules for use 
in physics and chemistry. 

For Esteban, applied mathematics 
offers an enriching, stimulating experience 
by "opening doors to the other sciences." 
She thrives on interactions with 
researchers in other disciplines, working 
together to solve concrete problems. This 
may well be what prompted her, as a student 
in Bilbao, to pursue a postgraduate 
research degree in partial differential 
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kEy datEs 
1956 Born in Barakaldo, Spain 
1979 Arrival in Paris for a 
postgraduate degree 
1981 Recruited by CNRS 
2009-2012 President of the SMAI 
2013 Elected president of 
the ICIAM for 2015-2019 
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agreed to become its director in 1995. In 
2004, she was named secretary-general of 
the SMAI,5 a French scientific society for 
the promotion of applied mathematics, 
before becoming its vice-president (2006), 
and president (2009). Within this organization, 
she became increasingly 
interested in industrial mathematics and 
modeling, essential for designing air-
plane wings with improved aerodynamics, 
creating energy-efficient engines, or 
optimizing any machine before building 
costly prototypes. "People don't realize 
the importance of mathematics in 
everyday life," Esteban insists. From 

equations, the cornerstone of applied mathematics. Yet taking the Internet and Wi-Fi (network theory) 
her research to the next level would mean leaving her native to the stock market and insurance 
region. Madrid and Barcelona were viable options, but the then companies (game theory), or credit 
22-year-old Basque nationalist would not compromise on her card companies (data encryption), "math 
political ideals: she did not want to study in a Spain that refused really is everywhere." 
to grant independence to her homeland. 
The solution was studying abroad, and 

Paris was "the epicenter of mathematics." "People don't realize the 

A French national scholarship allowed 

importance of mathematics

her to earn her PhD at the UPMC2 
whereupon she was recruited by CNRS 

in everyday life." 

and went on to work at the Numerical 
Analysis Laboratory3 in Paris. In an 
effort to prevent his brilliant student In 2009, aware that the role of indusfrom 
returning home, her PhD supervi-trial mathematics was vastly underestisor 
convinced her to undertake a mated, Esteban helped coordinate a sur-
habilitation thesis called "thèse d'état,"4 vey of the discipline in Europe6 with the 
which she completed in 1987. aim of providing an overview of the situ


"After that I never left Paris," says a ation, along with solutions for expansion 
glowing Esteban. Or more realistically, and improvement. Eager to support this 
she is always between flights, serving on vital discipline, R&D directors from 
a plethora of boards and panels for scien-across the continent took part in the 
tific prizes, learned societies, and evalua-project. "It reminds me of a recentlytion 
committees across the world. Indeed, published German book in which the 
this hardworking mathematician has chairmen of Siemens, Bayer, and 
never shied away from responsibility. Mercedes explain how mathematics 
Only a few years after leaving her first helps them save millions of euros," 
laboratory to join CEREMADE, she enthuses the researcher. 

And what about France? According 
to Esteban, the country fares relatively 
well, especially due to "a solid tradition of 
collaborations and the recent achievements 
of AMIES,7 a specialized agency 
that helps develop math applications for 
industry." Yet it could definitely do better. 
One example could be tackling the lack 
of investment in mathematical applications 
by the country's small and mediumsized 
companies. "Even if they are aware 
of the vital role of mathematics, small 
French companies often lack the means 
to invest in research, and don't know that 
financial aid is available," Esteban 
observes. "Young mathematicians mostly 
need to publish purely scientific results 
in order to get their career on track. 
Because industrial partnerships are not 
taken into account in researchers' 
individual assessments, they are not 
prone to invest much energy in developing 
such collaborations." 

In recent years, Esteban has been increasingly 
active in research policy at the 
European level, and will have a global 
vision when she begins her term at the 
ICIAM in 2015. While it is too early to 
discuss her specific plans, she already 
knows that she would like to "boost the 
exchanges among the members—learned 
societies from many countries— 
and make the results that stem from 
European expertise in industrial 
mathematics available to the world." 

01. Centre de recherches en mathématiques de la 
décision (CNRS / Université Paris-Dauphine). 
02. Université Pierre et Marie Curie. 
03. Now called Laboratoire Jacques-Louis-Lions (CNRS / 
UPMC). 
04. A dissertation based on independent scholarship, 
requiring 5 to 10 years of research. It was 
discontinued in 1985. 
05. Société de mathématiques appliquées et 
industrielles. 
06. Study conducted by the European Science 
Foundation Forward Look on Mathematics and 
Industry. 
07. Agence pour les mathématiques en interaction avec 
l'entreprise et la société. 
contact InformatIon: 
ceremaDe, Paris. 
Maria J. Esteban 
> esteban@ceremade.dauphine.fr 
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The objective of predictive medicine is to diagnose 
diseases well before the appearance of the first 
symptoms. Already today, genetic analyses can detect 
predisposition to some 1000 pathologies. Yet these tests 
mainly evaluate probabilities, expressed in percentages. 
What exactly can be predicted? Does prediction mean 
prevention? Should doctors give full disclosure to their 
patients? And what about prenatal diagnosis? CNRS 
International Magazine examines the potential risks and 
benefits of this new branch of medicine. 
RepoRt by JULIEn bOUrdEt And chArLInE zEItOUn 
Recent news of Angelina Jolie's 
preventive double mastectomy 
made headlines around 
the world. According to her 
doctors, the root cause behind the 
American actress's decision was BRCA1, 
the gene whose mutation in her genetic 
heritage puts her at much higher risk of 
eventually developing breast (87%) or 
ovarian cancer (50%) than the general 
population. 
Following the surgical procedure, 
Jolie told the New York Times that her risk 
of contracting breast cancer was now of 
only 5%. This is a perfect illustration of 
predictive medicine, which uses genetic 
tests to determine a patient's predisposition 
to certain disorders so as to facilitate 
treatment or take preventive action. 
A GRoWING bAtteRy oF teStS 
Of course, medical predictions predate 
the development of genetics. Neonatal 
screening for phenylketonuria by blood 
sampling, for example, has been universal 
in France since 1972. Affected newborns 
are immediately prescribed a special diet 
that prevents the condition from causing 
mental retardation. Similarly, mammography 
is used to detect the early signs of 
cancers still dormant in breast tissue, and 
the recently-perfected PIB (Pittsburgh 
Compound B) brain imaging technique, 
which visualizes amyloid deposits, can 
predict with high probability the genetic 
forms of Alzheimer's disease, sometimes 
decades before symptoms appear. 
What difference does genetics make? 
"For now, with the exception of antenatal 
01 Angelina Jolie's first public appearance 
after her preventive double mastectomy, 
in London on June 2, 2013. 
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diagnosis (see p. 24) and rare hereditary 
diseases (as in Jolie's case), the clinical 
applications of gene-based predictive 
medicine are extremely limited," notes 
Anne Cambon-Thomsen,1 a geneticist 
and expert associated to the COMETS, 
CNRS's ethics committee. 

tHe RIGHt Not to KNoW 

Given that most diseases are multifactorial 
(see box), predictive medicine may 
never fully live up to its ambition, unlike 
the related field of pharmacogenetics, 
which can already predict the effectiveness 
of certain treatments. Regardless, 
the genetic testing underlying these 
approaches exacerbates the issues 
already raised by other early diagnosis 
techniques. These issues could become 
even more critical if tests that cover the 
entire genome—whose price has now 
fallen to around $1000—become 
common practice. 

First of all, the risk of getting more 
than bargained for, only an occasional 
occurrence with medical imaging or 
simple blood tests, would become systematic. 
The ethical question of the "right not 
to know," either for patients or family 
who might have the same predispositions, 
would regularly come up, with ever 
more complex implications. Everyone 
would need to learn how to handle more 
uncertainty—which of course already 
arises from conventional biological examinations. 
"In fact, differentiating the 
normal from the pathological largely 
depends on the physician's opinion, especially 
in the assessment of certain 'precancerous' 
cells," comments Ilana Löwy, 
a medical historian at Cermes32 and former 
biologist at the Pasteur Institute. "If 
everyone has access to extensive data on 
genetic predispositions, an important 
educational effort will be needed to ex-
plain to patients what the figures really 
mean," warns CNRS senior researcher 
Hervé Chneiweiss, director of a neurobiology 
unit3 and chairman of the Inserm4 

Ethics Committee. Lastly, within a few 
years, as genetic sequencing becomes 
faster and less expensive, a single hair 
brushed from someone's shoulder will 
yield an entire DNA profile. How will we 
protect our genetic privacy from insurance 
companies, employers, and bank 
loan officers who might be tempted to 
resort to DNA-based discrimination? The 
future benefits of predictive medicine are 

difficult to assess, but whatever its merits, 
the social issues it raises will need to be 
addressed. C.Z.

 01. Unité Épidémiologie et analyses en santé publique: 
risques, maladies chroniques et handicaps (inserm / 
Université de Toulouse / Université Paul-Sabatier 
Toulouse-iii). 
02. centre de recherche, médecine, sciences, santé, 
santé mentale, société (cnrS / inserm / eHeSS / 
Université Paris-Descartes). 
03. Plasticité gliale et tumeurs cérébrales (inserm). 
04. institut national de la santé et de la recherche 
médicale. 
What Does 
Genetic testing 
tell us? 
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Does prediction 
Mean 
prevention? 
Can treatments 
be 
personalized? 
02 In some cases, analysis 
of the patient's dnA can 
indicate which forms of 
chemotherapy will be the 
most effective and which 
will have the most severe 
side effects. 
DNA is a series of 3.5 billion nucleotides identified using 
four letters: A, T, G, and C. 
A gene is a segment of DNA containing from a few 
thousand to more than 2 million nucleotides. Human 
DNA comprises some 30,000 genes. 
If one or two nucleotides of a gene are 
different from the normal sequence, 
the gene is said to have mutated, and 
may be capable of inducing 
a genetic disease. 
tHe bASICS oF DNA 
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Introduction of a 
gene into a living 
organism to correct 
a genetic defect. 
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CoHoRt. 
A group of 
individuals 
monitored over a 
given period for 
the purposes of an 
epidemiological 
study. 

© 
TeK 
imAge/
SPL 
03 Who 
Can Undergo 
a Genetic test? 
03 dnA sequencing 
is used to identify 
the genes 
corresponding to 
certain diseases. 
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entire human 
genome was 
completed in 2003. It 
took 13 years and cost 
$3 billion. today the 
same result can be 
obtained in less than 
a day for $1000. 
05 A meeting of the 
American college of 
medical genetics 
and genomics. For 
certain diseases, this 
group of American 
geneticists 
recommends 
systematic genetic 
screening and 
disclosure to 
patients, overriding 
their right not to 
know. 
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(1997), Jerome, the 
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Will 
overdiagnosis 
Kill 
Diagnosis? 
cOntAct InFOrmAtIOn: : 

Simone bateman 

> bateman@vjf.cnrs.fr 

Anne Cambon-thomsen 

> anne.cambon-thomsen@univ-tlse3.fr 

Hervé Chneiweiss 

> herve.chneiweiss@inserm.fr 

Sonia Desmoulin-Canselier 

> sonia.desmoulin@univ-paris1.fr 

Ilana Löwy 

> lowy@vjf.cnrs.fr 
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possible to provide the earliest possible care for babies, and to 
prevent certain births in case of severe disorders. In France, 
nearly 70% of all congenital anomalies weeks into pregnancy. In the near future, 
can now be detected, compared with 16% full DNA profiles will be easier and less of disease to be low," warns philosophertwenty years ago, and progress in genetics costly to obtain than partial sequences. Pierre le Coz, from ADÉS.2 "This reaction 
will no doubt further increase this is entirely understandable, but it could 
percentage. A simple blood sample from CAReFUL INteRpRetAtIoN cause an increase in the number of 
the mother will soon make it possible Genetic testing yields information that abortions in France, at least transiently." 
to detect trisomy 21 in her unborn child. can be extremely precious, but difficult to Some observers even see the potential 
France's national ethics committee eUGeNICS. interpret with certainty. "For example, we for eugenically-motivated abuse. 

A doctrine that

(CCNE) has recently taken position in know exactly which genetic mutations 

advocates the

favor of this type of screening, which cause cystic fibrosis, but we cannot tell to DISCLoSe oR Not?

improvement 

could greatly reduce the use of amniocen-whether an unborn child will develop a What should be done with data on the

of the human 
tesis and its accompanying risk of mis-genetic heritage by severe or moderate form of the disease," genetic heritage of a future newborn? The 
carriage. At first, the test will only be selecting parents emphasizes Patrick Gaudray, a geneticist CCNE's recent advice to physicians is to 

with desirable traits 

offered to women at high risk, and will at GICC.1 Sometimes, the presence of a be selective about the information they

and prohibitingbe extended to all pregnant women reproduction genetic anomaly only indicates a poten-share with the parents. The child's entire 

once costs go down. Beyond trisomy 21 among individuals tial risk of developing a disease. Such is genome could be analyzed for parents 
considered to be

detection, this new technique paves the the case with diabetes and with certain who so desire, but they would only have 

inferior. 

way for broader prenatal screening. cancers whose development is triggered access to information regarding serious 
Today, physicians who suspect the by multiple factors, only one of which is and incurable diseases to avoid undue 
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anxiety. Today, these are the characteristics legally taken into 
account to grant abortion requests. Concerns will no doubt arise 
about reviving a form of medical paternalism, by giving medical 
personnel the power to decide what the parents should or should 
not know. This could go as far as concealing an unborn child's 

predisposition to a severe disorder when 
the risk is deemed statistically too low to 
warrant mention. Yet at the same time, 
"the law on patients' rights prohibits 
information to be withheld,'' Le Coz 
points out. "I don't quite see how doctors 
would be able to hide such important 
information from the parents." 

FAMILy bACKGRoUND 

According to René Frydman, a specialist 
in medically assisted procreation at 
Hôpital Foch in Paris and the "father" of 
France's first test tube baby and baby born 
after a preimplantation diagnosis, disclosure 
is not the crux of the issue. "There are 
more than 5000 genetic diseases known 
today, I don't think we need to screen for 
all of them in every unborn child," he 
explains. "In my opinion, family history 
should be the first indication of what 
disease(s) to look for. And in order to 
evaluate the severity of a pathology 
beyond the nature of the disease itself, 
we should also consider each family's 
individual background." 

Family background is actually now 
accepted to justify certain late-term abortions—
even for diseases that are not 
necessarily life-threatening, and for 
which treatments are available. For ex-
ample, experts believe that a request for 
termination would be valid for fetuses 
that carry a mutation of the BRCA1 
gene—which increases the risk of developing 
breast and ovarian cancer—in 
families that have already suffered 
numerous early deaths caused by these 
two diseases. 

Beside the issue of deciding which 
information should be shared, the way in 
which it is disclosed to the parents is of 
vital importance. The proliferation of 
private companies offering this type of 
gene sequencing directly to parents is a 
source of concern for that matter. DNA 
blood tests to detect trisomies 21, 13, and 
18 can be purchased on the Internet in the 
US and several European countries. "The 
problem with these private tests is that 

The revolution in high-throughput genetic 
sequencing opens another avenue that has yet 
to be discussed in France: the possibility of 
testing couples—regardless of their family 
history—to identify those at risk of having 
children with severe pediatric genetic 
disorders," explains Jean-Louis Mandel, a 
geneticist at the IGBMC1 in Illkirch (France). 
This type of "preconception carrier screening" 
was introduced more than 20 years ago for 
specific risk groups, such as Mediterranean 
populations at risk of the hemoglobin disorder 
beta-thalassemia, or Jewish populations in 
North America and Israel who have a high 
incidence of certain genetic diseases. The next 
step is to offer couples a prenatal diagnosis, 
possibly followed by termination of pregnancy. 
In Sardinia (Italy), mass screening for beta-thalassemia has resulted in a sharp reduction in 
the prevalence of the condition on the island.2 In France, the CCNE has considered the 
possibility of mass screening for cystic fibrosis, but remains wary of the implications. 
"In a way, we do not hesitate to authorize prenatal diagnosis to avoid the birth of a second 
diseased child if an older brother or sister already has a serious pathology," Mandel says. 
"How is this more ethical than using preconception diagnosis to avoid the first birth?" 
In the coming months, the CCNE is expected to issue an opinion covering the highly 
controversial issues raised by preconception carrier screening. C. Z. 
01. Institut de génétique et de biologie moléculaire et cellulaire (cnrs / Inserm / Université de strasbourg). 
02. collective expert report, Inserm 2008. 
cOntAct InFOrmAtIOn: 
Jean-Louis Mandel, mandel@igbmc.fr 
08 
© B. BoiSSonneT/
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tHe pRoS AND CoNS oF MASS SCReeNING 
pReIMpLANtAtIoN. 
GeNetIC DIAGNoSIS. 

This technique 
consists, after in 
vitro fertilization, 
in selecting 
embryos that are 
not affected by a 
genetic disorder 
carried by the 
parents. 

08 genetic 
counseling is 
becoming routine 
during the prenatal 
screening process of 
future parents. 

parents are given the results without 
guidance or assistance," Gaudray notes. 
"They cannot rely on anyone to explain 
the actual risks of developing a disease 
of genetic origin, and to discuss its 
actual consequences and the 
possible therapies." 

ASSIStING pAReNtS 

To avoid any eugenic or commercial 
abuse, medical advice and support to the 
parents will be essential. "Unfortunately, 
the information provided does not really 
help them make a completely free and 
informed decision as to whether to continue 
the pregnancy," explains Isabelle 
Ville, a sociologist at Cermes3.3 "In the 
case of trisomy 21, for example, parents 
are rarely told that the severity of the 
disease can vary greatly from child to 
child, and that it is now possible for trisomic 
children to lead satisfactory lives." 
However, things may be moving in the 

right direction. The latest report by the 
CCNE highlights the role of the genetic 
counselor. Commonly provided in protocols 
for adults and newborns, this type of 
specialized counseling is now expanding 
into antenatal care. We can only hope 
that the availability of expert advice 
on technical and ethical questions will 
allow prospective parents to look more 
confidently to the future. J.b. 

01. génétique, immunothérapie, chimie et cancer (cnrS 
/ Université François-rabelais, Tours). 
02. Anthropologie bioculturelle, droit, éthique et santé 
(cnrS / Aix-marseille Université). 
03. centre de recherche, médecine, sciences, santé, 
santé mentale, société (cnrS / inserm / eHeSS / 
Université Paris-Descartes). 
cOntAct InFOrmAtIOn: 

patrick Gaudray 

> patrick.gaudray@univ-tours.fr 

pierre Le Coz 

> pierre.le-coz@univ-amu.fr 

Isabelle Ville 

> ville@vjf.cnrs.fr 
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01 
© L. Nehmé 
01 extract from map no. 4 in The Atlas 
02 
Rock-caRved oRdinaRy Rooms 
Tombs 
banqueT halls 
cisTeRns sancTuaRies 
of Petra, showing the area of the 
theater (no. 161, right). 

Archeology Researcher Laïla Nehmé has just published the first ever 
archeological and epigraphic atlas of Petra. An invaluable tool for the 
management and conservation of this extraordinary site in Jordan, 
the atlas describes 600 new inscriptions and thousands of monuments. 

mapping 

Petra's Secrets 
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BY émIlIe badIn 

P
P
etra conjures up images of the Khazneh, 
the imposing columned monument 
carved out of the rock, photographed by 
every tourist who visits Jordan. Yet there is a 

lot more to the former capital of the kingdom of the 

Nabataeans than this royal mausoleum. The site 

comprises some three thousand monuments, as well 

as a thousand inscriptions. The Nabataeans, a desert 

people whose economy was based on the incense and 

spice trade, built this vast city between the fourth 

century BC and the second century AD. 

In the early 20th century, several scholars began 

mapping the site and drawing up an inventory of 

the multitude of tombs, sanctuaries, and other 

monuments. Several archeological mapping 

projects were developed over the following century, 

but none were complete or accurate enough to reflect 

Petra's extraordinary riches. 

Now, Laïla Nehmé, a researcher at a French 

laboratory specialized in Mediterranean and 

Oriental studies1 has filled the gap by publishing 
the first ever archeological and epigraphic atlas of 
Petra.2 This study, which was the result of years of 
painstaking research, highlights the respective 
locations of funerary, domestic, and religious 
monuments at the site. It also examines the city's 
evolution over time, and explains how it was 
supplied with water.

02 Petra is built around a 
central area crossed by a 
paved road and lined with a 
series of columns (left). It 
opens out onto the temenos 
(holy area) of the city's 
largest sanctuary, the qasr 
al-bint (behind the 
dromedaries). 

03 carving of a nefesh, a 
small commemorative 
monument shaped like a 
pyramid, which symbolizes 
the soul of a deceased 
person. the inscription at 
the bottom states that it 
is that of yaqûm, son of 
zaydqawmû. 

© 
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Photothèque 
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04 
04 by carrying out a 
systematic survey of the 
inscriptions in the sanctuaries 
(shown here, the name of a 
certain qayyamat, in 
nabataean), the researchers 
were able not only to 
establish which divinities 
these were dedicated to, but 
also the list of people who 
frequented them. 

05 carved out of the rock, 
the Khazneh is without 
doubt Petra's most famous 
monument. this royal 
tomb, perhaps that of 
King aretas IV, is 40 meters 
high and 28 meters wide. 

 ePIgraPhY. 

The study of 
inscriptions 
(generally ancient), 
engraved or painted 
on a durable 
medium. 

05 
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Nehmé first became involved with Petra when 
she was a student. For her Master's degree at Paris-I 
University, she built a database of Petra's monuments 
and inscriptions from information collected on 
earlier exploratory missions, especially by the French 
National Geographic Institute (IGN).3 She quickly 
realized that this information was insufficient and 
that further field trips would be required. 

Together with René Saupin, then a cartographer 
at IGN, she led eight field missions from 1988 to 1997, 
partially funded by the French archeological mission 

in Southern Syria. "During each month-long trip, we 

surveyed every valley and examined every nook and 

cranny," she recalls. "At the time, we didn't have 

GPS. The locations of monuments were marked on this dual expertise wasn't easy," she notes, "but today 

help uncover more of its 

secrets. Here, students from 

1/5000 scale aerial photographs taken by the 
IGN in 1974. Petra's landscape is rugged and 
broken up by intermittent streams. This meant that 
it was often difficult to estimate relative elevations 
between the monuments and the relationship 
between different areas." 

Fortunately, the remains, which are carved in the 
rock, are remarkably well preserved and almost none 
of them are buried, making them easy to locate. Over 
the course of these field trips, the two researchers 
realized that their map scale was too small to record 
the newly-identified remains. Saupin therefore drew 
a new map by hand, this time at a scale of 1/2500. 

Nehmé, who is both an archeologist and an 
epigrapher, is something of a rarity in her community. 
"Negotiating my way through academia with 

08 
© 
h. RAguet

06 the circular basin seen in 
the foreground belongs to 
one of the site's principal 
open-air sanctuaries, the 
high place of sacrifice, "Jabal 
al-Madhbah" in arabic. 

07 these tombs belong to the 
theater necropolis. most are 
small and relatively simple 
compared to the tomb at the 
right-hand end of the row, 
which is larger and more 
elaborate. 

08 many teams from a 
number of countries work at 

Petra, and every year, they 

things have moved on." The Atlas is the first volume 
of a new series entitled Epigraphy and Archeology.4 
"It is a sign that this multidisciplinary approach is 
now recognized. And this makes perfect sense: the 
meaning of an inscription is often clarified by its 
archeological context and its spatial arrangement," 
she adds. 

The Atlas also comes in three volumes, the first 
of which was published in December 2012. The 
second one is expected in 2015. Following the final 
publication, Nehmé and her team will have drawn 
up a comprehensive map of Petra, an invaluable 
contribution towards the understanding and 
preservation of this exceptional site, listed as a 
World Heritage Site since 1985. 

01. Laboratoire orient et méditerranée (CNRs / université Parissorbonne 
/ université Paris-I / ePhe / musée du Louvre). 
02. the Atlas received support from suez environnement and the 
French National Research Agency (ANR). 
03. Now called Institut national de l'information géographique et 
forestière . 
brown university (us) are 
excavating a sanctuary and 
have uncovered a floor 
dating from the nabataean 
era. 


a photo gallery is available 
on the online version 
of the magazine: 


 
TO reaD. 
04. By the publisher Académie des inscriptions et belles-lettres. > www.cnrs.fr/cnrsmagazine 
> nehmé, l. (with J.T. 
milik and R. saupin). 
2012. Atlas archéologique 
et épigraphique 
de Pétra. Fasc. 1 : De Bab 
as-Siq au Wadi al-
Farasah. Paris: académie 
des inscriptions et 
belles-lettres. 

contact InformatIon: 
orient et méditerranée, Ivry-sur-seine. 
Laïla Nehmé 
> laila.nehme@ivry.cnrs.fr 
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Legislation In a showdown with the Internet giants, a researchers' collective lobbies 
to revise EU regulation on personal data. 

Online Personal Data: 

Where Does Europe Stand? 


by laure caIlloce 

T
T
he European Parliament is considering 
a new regulation to 
strengthen the protection of personal 
data collected online. Not surprisingly, 
Internet heavyweights like Google 
and Facebook are opposed to the mea-
sure. This huge amount of data, often 
amassed without the user's consent, is a 
goldmine for such companies, which use 
it for marketing purposes or sell it to 
third parties. Some of them are now 
lobbying the European Parliament in an 
attempt to dilute the legislation as much 
as possible. In response, a collective 
bringing together more than 100 
European academics and researchers, 
many from CNRS, has submitted a manifesto 
to warn the EU against these self-

POINTS OF DISPUTE 

Of course, large Internet operators see 


© 
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serving maneuvers. 

WHAT THE LAW SAyS 

An EU directive adopted in 1995 spelled 

out the basic principles for protecting 

personal data. These include the need to 

warn Internet users whose information 

yvES DESWARTE 
Senior researcher at the laaS (laboratory 
for analysis and architecture of Systems), yves 
Deswarte has co-signed, along with more than 
100 european researchers and academics, a 
manifesto for increased personal data protection.
© T. DESChAmPS 
things differently. Rather than "opt in," 

they would prefer an "opt out" function, 

which presumes that Web users consent 

to the collection of their data unless oth


erwise specified. To protect their inter


is being collected and seek their consent, ests, the Web giants have launched a 

as well as a ban on the collection of sensitive information like 

ONLINE. 
massive lobbying campaign to convince 

ethnic origin, religious affiliation, sexual orientation, or health 
data. It also asserts the companies' obligation to ensure the 
confidentiality and security of the information in their possession. 
Yet, according to LAAS1 researcher Yves Deswarte, one of 
the manifesto's backers, "EU directives have to be transposed 
into national law by each country. But in 1995, this was done 
with varying degrees of severity. Furthermore, certain points 
remained unclear and needed to be made more specific." In 
addition, a far-reaching overhaul was required due to the rapidly 
growing quantity of private information collected on the 
Web in recent years, in particular through social networks. 

A MORE SECURE REGULATION 

The proposed measure clarifies certain principles of the 1995 
law. For example, the collected data must be relevant—buying 
a book online does not require the purchaser to provide a date 
of birth—and it should be kept only for a limited period 

The researchers' manifesto : 
> www.dataprotectioneu.eu 

of time. Users must give their express 
consent ("opt in") to the use of their data 
and be able to withdraw this consent at 
any time. The draft regulation also specifies 
the companies' responsibilities, 
requiring them to integrate privacy 
protection in the design of their information 
systems ("privacy by design") or face 
a penalty. "The fact that this is a regulation 
and not a directive means that the 
law will apply as it is in each country," 
Deswarte explains, "preventing it from 
being watered down." 

the legislators to soften the proposed law. 
The effort seems to have paid off: over 
4000 amendments have already been 
filed. In order to counter these maneuvers, 
the researchers' manifesto reiterates 
why it is important to revise the current 
regulation. The Parliament is set to vote 
on the measure early next year. 

01. Laboratoire d'analyse et d'architecture des 
systèmes (CNRS / Université Toulouse-III / INSA 
Toulouse / INP Toulouse). 
coNtact NformatIoN : 
laaS, toulouse. 
yves Deswarte 
> yves.deswarte@laas.fr 
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Ukraine Banking on new technologies and innovation, Ukraine has undertaken 
a series of measures to reform its academic and scientific governance. 

Winds of Change 

02

in ukraine 

by séverIne lemaIre-Duparcq 

T
T
he severe economic downturn of 2008-2009 did not 
deter Ukraine from adopting an ambitious research 
policy and positioning itself as a partner of choice for 
European research projects. 
In 2011, barely a year after its election, the new Ukrainian 
government disclosed the country's scientific priorities for 2020, 
including energy efficiency, ecological balance, high-risk disease 
prevention and treatment, information technologies, and 
the development of new materials and substances. The newlycreated 
State Agency for Science, Innovation and 
Informatization was entrusted with the implementation and 
management of this strategy, in line with the country's social 
and economic needs and the objectives set out by the EU. 

pRepaRiNg The fuTuRe 

In May 2011, the government launched an important 
fellowship program aimed at Ukrainian scientists, dubbed 
"100+100+100" (Master's degree, PhD students, and young researchers) 
funded to the tune of €4 million. In 2012, France 

KievRussiabelaRuspolandslovaKiahungaRyRomaniamoldova
© 
Y. 
TivOnChUK 

ten non-EU countries that are most committed 
to the EU 7th Framework 
Programme for Research and 
Technological Development (FP7). In 
collaboration with CNRS partners, the 
country has taken part in more than 
120 projects over the last decade, especially 
in space science, the environment, 
and nanoscience. These include the fouryear 
ECLAIRE project (Effects of Climate 
Change on Air Pollution and Response 

was the leading host country with 25% of grant holders. Still Strategies for European Ecosystems) 
in 2011, Ukraine also began to open centers of excellence, such launched in October 2011 and involving 
as the Kiev-based State Key Laboratory of Molecular and some 40 partner organizations, as well as 
Cellular Biology. the HPH.com project for the develop-

Finally, in November 2011, the EU and Ukraine renewed the ment of space plasma thrusters. 
cooperation agreement they had initiated in 2002. Relations Yet the Ukrainian government wants 
with the EU are therefore nothing new. Ukraine is one of the to go further by strengthening the coun-

New impeTuS foR biomediCal ReSeaRCh 

Already certified in Ukraine as a "Research center of 
excellence," the Institute of Molecular Biology and Genetics 
in Kiev has been coordinating the "ComBiom" ERA-WIDE 
project since 2012. This network associates the Ukrainian 
institute with the International Institute of Molecular 
and Cell Biology in Poland and the Institut Gustave 
Roussy in France. It involves more than 300 scientists 
whose research should speed up and improve 
treatments against cancers, infectious diseases, 
and neurodegenerative disorders. 
But the network also has other objectives, such as meeting 
larger societal challenges and young scientists' training 
needs, encouraging innovation in biotechnology, and 
helping build the European Research Area in biomedicine. 

01 ongoing cancer research at the Institute 
of molecular Biology and genetics (ImBg) 
in Kiev. 

try's position in European and international 
projects of excellence. Hence the 
launch in 2008 of the European BILATUKR*
AINA project,1 renewed in 2012, 
which brings together Ukraine and its 
principal European partners (i.e., France, 
Germany, Austria, Romania, and 
Poland). This initiative rapidly proved 
successful, along with the new European 
ERA-WIDE tools that facilitate the networking 
of large research centers 
throughout Europe (see box). 

a SeCuRe iNfRaSTRuCTuRe 

Ukraine already has important assets. 
With an annual budget of €250 million in 
2013, its National Academy of Sciences 
boasts a 43,000-strong workforce, 
including 20,000 researchers across 174 
research institutes. It also accounts for 
the majority of the country's laboratories 
of excellence. In addition, Ukraine hosts 
861 higher education institutions, 13 of 

© O. KOrzh 
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w
set up in 2008, with an interdisciplinary 
scope (chemistry, health, nanotechnolo-
gy, sustainable development); the LIA 
LICS, focused on critical and supercriti-
cal phenomena in functional electronics, 
acoustics and fluidics, which was initially 
Franco-Russian and includes teams 
from Taurida National V.I. Vernadsky 
University (TNU) since 2008; the 
EUREA GDRI, dedicated to heavy ions, 
which brings together physicists from the 
Bogolyubov Institute for Theoretical 
Physics in Kiev and the JINR in Dubna 
(Russia); the newly-created GDRI 
"Urban Spaces and Networks" associat-
ing geographers from Ukraine, Russia, 
several central European countries, 
Germany, and France; and finally, the 
GDRI "South-Caucasus Geosciences," 
which was recently renewed for the 2014-
2017 period and whose network has 
been extended to include Ukrainian 
Earth science experts. 
key figuReS 
45.6 millioN iNhabiTaNTS 
iN 2012 
77,000 ReSeaRCheRS, 45% of 
whom aRe womeN 
€1.15 billioN budgeT 
eaRmaRked foR 
SCieNCe aNd TeChNology iN 2012 
377 
ReSeaRCh 
iNSTiTuTeS 
861 
higheR eduCaTioN 
iNSTiTuTioNS 
130 
STaTe 
uNiveRSiTieS 
160 
miSSioNS To 
ukRaiNe iN 2012 
04 
© 
UniversiTé naTiOnale de 
TaUride (
Tnn) 
10 µm 
which—like Taras Shevchenko University 
and the Kiev Polytechnic Institute—are 
official national research universities. 

France is Ukraine's third-largest 
partner after Germany and Poland. Some 
200 exchange agreements have been 
jointly funded since 2004 as part of the 
Hubert Curien "Dnipro" partnerships 
supported by the French Ministry of 
Foreign Affairs. These exchanges often 
mark the start of research projects on a 
larger scale, like the Trans-European 

School of High Energy Physics 

(TESHEP). Set up in 2007, this scientific 

and academic exchange network, which 

03 
© M. sOssOn 

02 the taras shevchenko university campus. 
03 a fault near Kertch (ukraine) studied within 
a gDrI program to understand the region's 
geology. 04 micro- and nano crystals of feBo3 
are grown at the tnu. 

Ukraine is thus gradually enhancing 
its visibility on the international research 
stage. This visibility will be bolstered by 
the launch of two wide-ranging national 
projects: a sweeping reform of the highereducation 
system and the creation of a 
nationwide research network of excel


lence. These should no doubt further 

stimulate the country's already vibrant 

and brilliant scientific community. 

is very active in the field of high-energy physics, helps train Laboratory (LIA) have been created 

01. http://www.bilat-ukraina.eu/ 
undergraduate and Masters students, and plays a key role in since 2005, particularly in the fields of 
integrating Ukraine into ongoing projects at the European chemistry, physics, engineering 
Organization for Nuclear Research (CERN). sciences, and more recently, Earth and 

CNRS is also involved in a number of more structured social sciences. 
actions with Ukraine. Altogether, 7 International Research There are many important ongoing 
Networks (GDRI), 17 International Programs for Scientific initiatives like the French-Ukrainian 
Cooperation (PICS), and an International Associated GDRI in molecular chemistry LFUCM, 

contact InformatIon: 
DercI, paris. 
martine husson-bonin 
> martine.bonin@cnrs-dir.fr 
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Interview CNRS President Alain Fuchs outlines the main challenges facing 
French research, and reasserts his will to strengthen the organization's 
international standards of excellence. 

Looking ahead, 


and Beyond 


iNteRview BY BrIgItte Perucca 
aNd FaBrIce ImPerIalI 

How will current budgetary 
constraints and the overall 
economic downturn affect CNRS 
this coming year? 
alain Fuchs: We already know that 
research and higher education will 
remain protected priority areas. The 2014 
budget promises to be stable, which in 
these difficult times is good news. As a 
result, CNRS will continue to recruit in 
2014. French research is preserved, and 
the government is making significant 
efforts to back it. 

the european Commission's Horizon 
2020 program, the successor of the 
7th Framework Programme for 
Research and technological 
development (FP7), is set to launch in 
december. How can CNRS researchers 
be encouraged to answer more 
european calls for tenders? 

a. F.: Taking into account France's important 
contribution to the European 
research budget, it is evident that our 
teams insufficiently responded to FP7 
calls. The reasons for this are well known. 
First and foremost is the fact that researchers 
were focused on the national 
calls of the French National Research 
Agency (ANR), and on the structural 
changes these implied. Moreover, the 
regulatory requirements of European 
contracts were considered too complex. 
A number of procedural simplifications 
have been announced, and, for our 
part, we now provide help to researchers 
for answering calls and structuring 
projects. These measures should 
increase French participation in 
European calls for tenders, an important 
objective for CNRS. 

"Historically, France 
is a country of 
science, culture, 
and technology." 

CNRS features prominently in 
international rankings, its scientific 
results are excellent, and its 
researchers receive prestigious 
awards. according to you, what 
are the key attributes that drive 
these results? 

a. F.: Historically, France is a country of 
science, culture, and technology. For 
centuries, our nation has maintained this 
tradition of promoting knowledge, 
research, humanism, and universalism. 
In the 20th century, research became 
more structured, in particular with the 
creation of CNRS. This helped rebuild 
the country and develop high-quality 
fundamental and applied research after 
the Second World War. 
When you add to that a university network 
that covers the entire country and 
a system of "Grandes Ecoles" with a 
proven track record for training engineers 
and managers, France has both 
a long-standing and strong scientific 
and technological tradition. The good 
results we see today could not be possible 
without this sustained effort over the 
long term. 

Given the considerable resources 
being allocated to research in 
emerging countries, can France 
remain competitive? 

a. F.: Indeed, many emerging countries 
are investing heavily in science and technology. 
Some of these countries are only 
trying to fill a "research gap," yet all of 
them are fully aware that investing 
in knowledge can drive social and 
economic growth—as shown by countries 
with long-standing scientific and 
industrial development. 
Significant investment in research by 
Southeast Asian economies should not be 
considered a threat. On the contrary, it 
benefits us all—especially for tackling 
global challenges like climate change or 
ageing populations, issues that know no 
borders. Increased funding in science 
across the world can only help us find 
better and faster solutions, together. 
is there a risk that we could lose out 
in the innovation race? 

a. F.: Although France is not performing 
as well as it could when it comes to innovation, 
academic research is not wholly 
to blame. This weakness has other 
underlying causes, such as our reluctance 
© 
IlluStRAtIoN 
: FAllINg WAllS 
FouNdAtIoN 
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to take risks, the rigidity of our educational 
system, the small size of our SMEs 
(when compared to other countries), and 
the poor organization of our innovation 
and R&D funding structures. 
Yet public-sector research has an important 
role to play. It should improve the 
promotion and transfer of knowledge 
that can find immediate and relevant 
applications. These are complex processes 
that largely depend on our ability to create 
ecosystems that foster the best research, 
the best students, and an appropriate 
technology transfer system. Such 
ecosystems already exist in France—we 
simply need to increase their number so 
that our country can make the best use of 
their extraordinary potential. 

another aspect of this competition is 
the need to recruit the most talented 
young researchers. does CNRS 
remain attractive? 

a. F.: We need young researchers, both 
from France and abroad, if we are to 
remain one of the top scientific nations. 
France continues to recruit, a way to 
remain competitive. To ensure long-term 
scientific progress, we need to make a 
concerted effort to attract bright minds 
to scientific careers that are considered 
difficult and poorly paid. The low popularity 
of science careers is not specific to 
France, most countries face more or less 
the same challenge. 
We also must encourage the free movement 
of people and ideas: scientists from 
other countries should come work in 
France and, conversely, our young talent 
needs to be exposed to different research 
methods and practices. Today, science is 
highly globalized, and it would be 
dangerous to rely solely on our own pool 
of scientists. 
In this context, CNRS continues to be 
very attractive, and we actively participate 
in cooperation dynamics at the international 
level. Many young postdoc 

researchers from France and abroad 
apply for the jobs that we advertise in our 
laboratories. They help French science 
remain one of the most competitive 
worldwide. 

two international associated Laboratories (Lia) were recently launched 
with Brazil. the Lia BaCwaLL, created on July 12, will focus on the 
assembly and structure of macromolecular complexes that participate in 
the synthesis of the bacterial wall. associating Grenoble s iBS1 with 
Brazil s LNBio2 and CNPeM,3 the Lia seeks to improve understanding of 
bacterial virulence and thus develop new antibiotherapies. 
the Lia LiRiO, specialized in bioinformatics, was signed on July 22 
between France s LBBe4 and Brazil s LNCC.5 it will be devoted to two main 
research areas: host parasite interaction on the one hand, and micro 
environmental genetics and systems biology on the other. initially 
developed for its fundamental aspects, this research may lead to 
important health applications. 
01. Institut de biologie structurale (cnrs / cea / université Joseph Fourier). 
02. laboratório nacional de Biociências. 
03. centro nacional de Pesquisa em energia e materiais. 
04. laboratoire de biométrie et biologie évolutive (cnrs / université lyon I / InrIa / Hospices civils de lyon). 
05. laboratório nacional de computação científica. 
brazil i 
qandrea Dessen, 
French coordinator 
of the lIa BacWall, 
with Jean-Pierre Briot, 
director of cnrs's office 
in Brazil. 
© BuREAu du CNRS dE 
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New Drilling Program for IODP 


w in October, the integrated Ocean drilling 
Program (iOdP), which has now been running 
for a decade, has entered a new ten-year phase 
and become the Internationaloceandiscovery 
Program in the process. 

It took two years for the IodP partners, 
platform operators, and scientific leaders 
to review past results and identify future 
priorities. the resulting program is compiled 
in a new science plan for 2013-2023,1 
designed to guide the ocean drilling scientific 
community towards four main research areas: 
climate and ocean change, biosphere frontiers 
(deep biological processes and their impact 
on Earth's environment), Earth connections 
(links between surface, lithospheric and deep 
Earth processes), and Earth in motion (dynamic 
processes associated to earthquakes, landslides, 
and tsunamis, for example). 

this new program integrates recent tech


nological advances that now make it possible 
to drill through sediment and introduce probes 
in the holes to determine physical (pressure, 
temperature) and biological (microorganisms) 
parameters. 

the IodP associates three main partners: 
the uS, which owns the multipurpose drillship 
JoIdES Resolution; Japan, whose boat—the 
Chikyu—allows for ultra-deep drilling in the 
ocean crust; and ECoRd, the European 
Consortium for ocean Research drilling, 
responsible for drilling in technically 
challenging conditions with mission-specific 
platforms, especially in the polar regions. 

ECoRd contributes some $20 million per 
year to the IodP's overall budget, which is 
currently of $150 million per year. 

01. "Illuminating Earth's Past, Present, and Future: the 
International ocean discovery Program Science Plan for 
2013-2023." www.iodp.org/science-plan-for-2013-2023. 
q 
the american JoIDes 
resolution vessel drills 
core samples and collects 
measurements from under 
the ocean floor. 

contact InFormatIon: 
cerege, aix en Provence. 
Gilbert Camoin 
> camoin@cerege.fr 
©IodP 
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CINtRA Collaboration between a joint French-Singaporean laboratory and 
international electronics group thales drives industrial innovation. 

global links in 

Nanotechnology 

01 
20 µm 
© PRoF. 
tAy BENg KANg/
CINtRA 

© PRoF. SHuM PINg PERRy/
CINtRA 

BY arBy gHarIBIan 

M
M
eeting the world's rising computing and communication 
needs requires highly-efficient chips that 
are ever smaller, faster, and more powerful. Rising to 
the challenge, the international joint unit (UMI) CINTRA1 
pairs scientists from CNRS and Singapore's Nanyang 
Technological University (NTU) with industry researchers 
from the French electronics giant Thales, a leader in aerospace, 
defense, and transportation. 

This collaboration started in 2002 with a series of photonics 
workshops that rapidly evolved into joint nanotechnology 
projects and scientific agreements, whose encouraging results 
culminated in the permanent establishment of CINTRA on the 
NTU campus in 2009. In total, the laboratory brings together 
more than 50 professors, researchers, and PhD students. "This 
partnership gave rise to many innovations, including the development 
of novel nanopackaging techniques using carbon 
nanotubes," explains outgoing director 
Dominique Baillargeat. "This patentpending 
new material will make it easier 
to integrate future electronic components 
into communication devices." 

CINTRA researchers have also made 
considerable progress towards their 
prime objective of integrating both electronic 
and photonic components onto a 
single chip. Such a device would make it 
possible to combine the performance of low-frequency electrons, 
such as the waves in transistors, with that of highfrequency 
photons, such as the light in fiber optics or lasers. 

The consequences would be far-reaching. For example, 
researchers are using state-of-the-art nanofabrication equipment 
and measurement systems to build self-powered nanoelectronic 
components able to communicate at the speed of light, 
using photonic rather than electronic routers. This could speed 
up computing time considerably. 

Nano-batteries and solar cells could more efficiently harvest 
and store energy. Improved imaging and signal processing 
chips, along with enhanced circuit architecture, could increase 
the capacities of larger communication and computing 
systems. 

Yet the most promising research so far targets the creation 
of precision nano-sensors able to accurately and selectively 
detect physical, chemical, or biological stimuli for the medical 

01 High-density 02 
carbon nanotube 
forest used in 
electronic and 
energy components. 
02 umI cIntra 
researcher tapering 
silica microfibers. 

or security industries. New nanomaterials 
would allow these chips to 
capture kinetic or solar energy, making 
them self-powered. This would vastly 
expand the environments in which they 
could be embedded. These same technological 
advances at the nano level would 
allow the sensors to independently communicate 
with larger networks with no 
need for a physical interface. 

"What was and remains so attractive 
about the UMI model is the complementarity 
and combination of expertise," 
observes Philippe Coquet, CINTRA's 
new director. "By creating synergies between 
NTU's knowledge in the development 
of new materials, CNRS's capacity 

to create new components from these 
materials, and Thales's valuable guidance 
as an industrial end-user, we are able to 
transform cutting-edge academic 
research into exciting new commercial 
products." 

01. CNRS International Ntu thales Research Alliance. 
contact InFormatIon: 

cIntra, singapore. 

Philippe Coquet 

> philippe.coquet@iemn.univ-lille1.fr 

dominique Baillargeat 

> dominique.baillargeat@xlim.fr 
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vIetNam 
w On July 3rd, CNRS and the vietnamese 
academy of Science and technology (vaSt) 
signed the creation of the Lia FOCOMat 
(Functional Composite Materials). this Lia will 
associate teams from the French CiRiMat1 and 
the vietnamese itt (institute for tropical 
technology). Stemming from a longstanding 
collaboration, this Lia aims to develop new 
composite materials with anticorrosive and 
non-polluting properties, as well as bone 
implants and fibrous support materials. 
01. centre interuniversitaire de recherche et d'ingénierie des matériaux 
(cnrs / université toulouse III / InP toulouse). 
germaNy 
w the Lia iStROF (instabilities and turbulence in 
Strato-Rotational Flows) was signed last July between 
French and German partner laboratories.1 it stems from 
the Geoflow Program started in 2005 which focuses on 
experimental and numerical modeling in 
weightlessness, with experiments performed at the 
international Space Station. the Lia will continue 
research in this area by performing experiments during 
parabolic flights. 
01. laboratoire d ondes et milieu complexes (cnrs / université du Havre); 
laboratoire fluides, automatique et systèmes thermiques (cnrs/ université 
Paris sud); Institut de recherche sur les phénomènes hors équilibre (cnrs / 
aix marseille université / ecole centrale de marseille); laboratory of 
aerodynamics and Fluid mechanics (Brandenburgische technische universität 
cottbus). 
lindau Meeting 

Mingling with Nobels 


BY eDDy DelcHer 

w each summer since 1951, Nobel 
Prize winners and talented young 
researchers congregate for a few days 
in the Bavarian town of lindau to ex-
change views and experiences. 

"Nobel laureates can seem like gods 
to young people like us, so it's great to be 
able to see their human side," says 
Artur Ciesielski, one of the 16 lucky young 
CNRS researchers of the French delegation 
selected for this year's edition. 

the 63rd lindau Nobel laureate 
Meeting was dedicated to chemistry. It 
featured lectures and panel discussions 
during which laureates presented their 
current research interests and expanded 
on topical issues varying from chemical 
energy conversion and storage to green 
chemistry, or the need for increased communication 
among scientists. More informal 
sessions were also organized, such 
as master classes, in which groups of 
young scientists presented their research 
and had in-depth exchanges with 
laureates. 

the "academic dinners" are of course 
among the numerous social highlights of 
the lindau Meeting. In small groups, 
upon invitation by the academic partners 
of the Foundation, young researchers 
share a meal with Nobel Prize winners 

q 
nobel laureates 
serge Haroche and 
aaron ciechanover. 

in various restaurants around the city. 
"these dinners give laureates a human 
face. the conversations I had were very 
encouraging. It strengthened the impression 
that my research was on the right 
track," says Jalal ghilane, a nanoelectrochemistry 
research associate at 
Paris diderot university. "this event is 
extremely important as I feel there is a 
consistent lack of communication 
between generations," adds Ciesielski. 

Nobel laureates also praise the event. 
"It has vastly expanded over the years," 
explains 2005 Physics Nobel laureate Roy 

J. glauber. "In the very beginning, only 
german researchers were invited. 
Now we have people from around the 
world." He particularly enjoyed the 
presentation of 2012 Physics Nobel laure© 
C. FlEMMINg 

ate Serge Haroche who "discussed 
so many things at such an appropriate 
level of complexity that everyone in the 
room understood." 

With this year marking the 50th anniversary 
of the Elysée treaty—a symbol of 
Franco-german reconciliation—this 
lindau Nobel laureate Meeting was 
made all the more special by the renewal 
of a Memorandum of understanding 
(Mou) between CNRS, the Council for the 
lindau Nobel laureate Meetings, and the 
Foundation lindau Nobel prize winners 
Meetings at lake Constance. this Mou 
makes it possible for CNRS to nominate 
up to 12 young researchers to attend the 
lindau events devoted to natural sciences 
(and up to 5 on the topic of economic 
sciences) for the next three years. the 
2014 edition will honor the fields of medicine/
physiology and economics, while 
the 2015 meeting will be dedicated to 
interdisciplinary subjects. 

 FOR MORe iNFORMatiON. 

> www.lindau-nobel.org/ 

contact InFormatIon: 
DercI, Paris. 
anne-Marie Brass 
>anne-marie.brass@cnrs-dir.fr 
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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 onequarter 
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 2013 budget 
is €3.4 billion. 
CNRS employs some 34,000 staff, including 
11,400 researchers and 14,200 engineers and 
technicians. About 93% of its 1200 research 
units are joint 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 Department 
(Direction Europe de la recherche et 
coopération internationale (DERCI)) 
coordinates and implements CNRS 
policies 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 (LIA) 
112 International Research 
Networks (GDRI) 
30 International Joint Units 
(UMI)

N°31 I quarterly I october 2013 

Snapshot | 39 


Gold Wires 
BY Isabelle tratNer 
w This is not a dazzling jeweller's creation, but it is gold 
nonetheless, in the form of nanoparticles encapsulated in a choles 
teric liquid crystal.1 
In this state of matter, omnipresent in biology, chiral rod like 
molecules are organized in a helical structure whose regularity directs 
nanoparticles to assemble into a periodic network of spirals with new 
properties. the resulting wires can be used to guide fluids or electro 
magnetic waves. applications include soft nanotechnology, labs on a 
chip, optical antennae, flexible screens, and smart windows. 
this colorized image obtained by scanning electron Microscopy 
(seM) was taken by Michel Mitov s team at the ceMes2 in toulouse, 
which focuses on the physical and chemical properties of nano 
materials and molecular nanomachines. 
01. r. bitar, et al., "cholesteric liquid crystal self organization of gold nanoparticles, 
Soft Matter, 2011. 7: 8198. 
02. centre d élaboration de matériaux et d études structurales (cNrs). 
coNtact INforMatIoN: 
ceMes, toulouse. 
Michel Mitov 
> michel.mitov@cemes.fr © 
M. 
MITOV/
CNRS 
PhOTOThèque/CeMeS 
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iSantiago de chilei 
wLatin America Head: Abdelghani Chehbouni CNRS and IRD Román Diaz 264, Providencia 
Santiago - Chile Tel. 
+56 2 236 3464 
Fax 
+56 2 236 3463 cnrs-amlatine@cnrs-dir.fr 
iWaShington 
dci 
wUSA, Canada, 
Mexico Head: Xavier Morise Embassy of France Office for Science and Technology 4101 Reservoir Road RD, N.
W. 
Washington DC 20007 - USA 
Tel. 
+1 202 944 6238/6243 
Fax 
+1 202 625 3009 cnrs@cnrs-usa.org 
iBruSSelSi 
wEuropean Union Head: Günther Hahne 98 rue du Trône 1050 Brussels - Belgium Tel. 
+32 2 548 1040 
Fax 
+32 2 548 1046 
gunther.hahne@cnrs-dir.fr 
iMoScoWi 
wRussia and Commonwealth of Independent States Head: Michel Tararine 14 Oulitsa Goubkina Apt 98 117312 Moscow - Russia Tel. 
+ 7 499 129 0313 
Fax 
+ 7 499 125 2259 cnrsadm@orc.ru pretoriai 
wSub-Saharan Africa Head: Jean Albergel CNRS and IRD The Innovation Hub P.O Box 66 0087 Pretoria - South Africa Tel. 
+27 12 844 0117 / 0118 
Fax 
+27 12 844 0119 jean.albergel@ird.fr 
iBeijingi 
wChina CNRS Office Embassy of France N°60 Tianze lu, Liangmaqiao 3e quartier diplomatique Chaoyang District Beijing 100600-PRC- China Tel. 
+ 86 10 8531 2264 
Fax 
+ 86 10 8531 2269 bureau.pekin@cnrs-dir.fr 
itokyoi 
wJapan, Korea, Taiwan 
Head: Guy Faure 
CNRS Tokyo Office 
Maison Franco-Japonaise 6F 
3-9-25 Ebisu Shibuya-ku 150-0013 Tokyo - Japan 
Tel. 
+81 3 3443 8551 
Fax 
+81 3 3443 8552 
guy.faure@cnrs.jp 
irio de 
janeiroi 
wBrazil Head: Jean-Pierre Briot Av. Presidente Antonio Carlos, 58 / 
Sala 621 
20020-010 Rio de Janeiro - RJ - Brazil 
Tel. 
+55 21 3974 6685 
Fax 
+55 21 3553 2975 contato@cnrs-brasil.org 
..
.
.
.
.
.
.
.
.
.
ihanoii 
wSouth East Asia Head: Luc Le Calvez CNRS Maison française des Sciences au Vietnam Quartier du corps diplomatique de Van Phuc 
Bât. 2 G – appt n° 103 298 rue Kim Ma, Ba Dinh 
Hanoi - Vietnam Tel. 
+84 4 3726 4492 
Fax 
+84 4 3726 4493 luc.le-calvez@cnrs-dir.fr 
ineW 
delhii 
wIndia Head: Dominique Aymer de la Chevalerie Embassy of France Office for Science and Technology 
2, Aurangzeb road, 110011 New Delhi - India Tel. 
+91 11 3041 0011 
Fax 
+91 11 2301 6441 dominique.aymer@cnrs-dir.fr 
iMaltai 
wMediterranean area 
Head: Arnaud Lalo CNRS Office for the Mediterranean 
Room. 603 - Phys. Bldg Faculty of Science University of Malta Tal-Qroqq MSD 2080 Malta 
Tel. +356 2340 8101 arnaud.lalo@cnrs-dir.fr 
.
ipariS 
- 
headquarterSi 
3, rue Michel-Ange 75794 Paris Cedex 16 - France 
Tel. 
+33 1 44 96 40 00 
www.cnrs.fr 
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