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Ivan Huc is indisputedly the man of the year 2012 at IECB. Outstanding chemist,
he was awarded the siver medal from the Institut de Chimie (CNRS), a deserved
recognition of his past contribution on foldamers, these organized synthetic
polymers mimicking structured biopolymers. Ivan also got a prestigious ERC ad-
vanced grant for supporting new exciting ideas along the same line of research
from nanocapsules to molecular machines. This scientific excellence does not
prevent him to serve as a deputy director at IECB, a generally non rewarding and
poorly recognized task that benefits to all of us.

In parallel the title of IECB 2012 woman of the year could go to Anne Royou, a
recently recruted group leader that introduced drosophila in the institute. She
vas awarded a junior ERC grant for her work on mechanisms allowing accurate
transmission of chromosome during cell division using live imaging techniques.

This editorial provides me also with the opportunity to congratulate Elisabeth
Garanger that was hired as “Chargé de Recherche” by the CNRS following a
highly competitive national process. | may therefore reitarate what | wrote last
year: “this demonstrates that our stringent selection under the responsability
of the International Scientic Advisory Board (ISAB) guarantees high standard re-
cruitment. Indeed, up to now every IECB group leader got a permanent position
before the end of his/her contract”.

Actually the ISAB and his chairman Pr Daniel Louvard, help us year after year
reaching the highest standard and contribute importantly to the international
visibility of IECB. | was very pleased to welcome Dr Yves Pommmier from the Na-
tional Cancer Institute (Bethesda, MD) as a new ISAB member. Dr Pommier, head
of the Laboratory of Molecular Pharmacology, is a specialist of topoisomerases.
His expertise in cancer research is very welcome as many teams at IECB develop
projects entirely or partly related to cancer. This involvement was recently recog-
nized through the association of both IECB teams and technical platform to the
SIRIC project coordinated par Pr P. Soubeyran at the Institut Bergonié (Bordeaux).

Last year the ISAB recommanded two young scientists that joined IECB at the end
of 2012. Axel Innis is a crystallographer interested in the molecular mechanisms
that control the nascent polypeptide synthesis by the bacterial ribosome. Valérie
Gabelica investigates structure-function relationship of nucleic acid complexes
by mass spectrometry. They will nicely strengthen and complement the expertise
in structural bioogy of the Institute. | wish them a very fruitful time at IECB.

| encourage the reader to discover the many other achievements of our talented

young teams in this 2012 IECB report and wish you contact our scientists and
engineers for more information and why not collaboration !

Dr. Jean-Jacques Toulmé



The Institut européen de chimie et biologie (IECB) is a research team incubator placed under the joint
authority of the CNRS, the Inserm and the Université de Bordeaux. It was created in 1998 with the
support of the Aguitaine Regional Council to provide promising European chemists and biologists
with an environment designed to facilitate the development of first-class interdisciplinary research
programs, in collaboration with international public and private research centres.

IECB’s International Scientific Advisory Board guides the selection and periodic evaluation of the
team leaders. After a probative period of two years, research teams are then hosted for a maximum
of 8 years. During their stay at IECB, teams enjoy full financial and managerial autonomy and benefit
from state-of-the-art facilities and dedicated technical expertise through IECB'’s technology platforms
in structural biology and preparative and analytical techniques.

The IECB is now the largest research team incubator in France recognized by the “Mission pour
linterdisciplinarité” of the CNRS, with 15 research teams accounting for 150 researchers and expert
technicians. A company — Fluofarma — and a technology transfer unit — Novaptech —, both created
by former IECB team leaders, also operate on site and currently employ over 25 people.
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ERC Starting Grant for Anne Royou

1,5 million euros has been allocated by the ERC (European Research Council)
to Anne Royou, group leader at IECB, head of “Control team dynamics of cell
division” (IECB/IBGC, UMR 5095 CNRS-Univ. Bordeaux). ERC funding will also
enable the acquisition of advanced microscopy equipment essential to the devel-
opment of the project.
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Silver medal of CNRS and ERC for Ivan Huc

On September 2012, Ivan Huc, group leader at the IECB
was awarded the Silver Medal of the CNRS by Prof. Régis
Réau, director of the National Institute of Chemistry (INC).

This award recognizes a researcher for originality, quality and
importance of his work recognized nationally and internationally.

This year Ivan Huc also received an ERC for its projects “Beyond Bi-
opolymers : Protein-Sized Aromatic Amide Functional foldamers”.

A rejuvenated Young Scientist Symposium

For the fifth consecutive year, on 21 and 22 May this
year, a hundred doctoral and post-doctoral students,
participated in the Young Researchers Day of IECB.

This edition has welcomed guests, including students
from the Universities of Tohoku and Osaka in Japan and
21 oral presentations and 14 posters were presented.
Launched in 2008 and organized by PhD students and
postdocs of iecb, the JJC aim to promote interdiscipli-
nary exchanges between young chemists and biologists.

This event is an opportunity for these researchers to pre-
sent their work and explore different career opportunities.

From the IECB to Princeton with a doctoral thesis
prize in her bag

On March 28th, Phong Lan Thao Tran was awarded the PhD the-
sis prize Monique Garnier-Semancik by the doctoral school in life
and health sciences of the University of Bordeaux.

After 3 years spent in the team of Jean-Louis Mergny, working
on an unusual DNA structure, she will leave the IECB in summer

2012 for a post-doctoral experience at Princeton University.




A special issue of the journal Tetrahedron on the
Chemistry of Foldamers edited by IECB researchers

This Tetrahedron Symposium-in-print, edited by Ivan Huc and
Gilles Guichard, reflects the chemists’ creativity and the breadth
of research in the field of foldamers, i.e. artificial folded mo-
lecular architectures inspired by the structures of biopolymers. It
contains 26 original papers authored by contributors from Aus-
tralia, China, France, Hungary, India, Italy, Korea, Japan, Spain,
the United Kingdom, and the USA.

Many of the results described in these papers were presented at
the Bordeaux 2012 Symposium on Foldamers co-chaired by Ivan
Huc and Gilles Guichard at IECB in January 2012 and organized
in the frame of a COST (European Cooperation in Science and
Technology) action (see http://foldamer.org/ ).
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Bronze medal for the team iGEM

The iGEM is an international competition in the field of synthetic
biology opened to undergraduate and PhD students. This year, the
project of Denis Dupuy teams of a “bacterial eyespot” was to en-
gineer a single strain of E. coli to produce different phenotypes
depending on the signal sent by the neighboring cells.

This experience was a real enrichment both for intellectual and
technical work and opened PhD students minds on what synthetic
biology has to offer to society. Many innovative projects, which
could become a reality within a few years, were presented. The
iGEM is first of all a competition, but it also has for goal to develop
synthetic biology through the world. All teams contribute to the
enrichment of scientific culture with original ideas and DNA se-
quences available to all future participants.

After the end of the 2012 edition, the Bordeaux team received
a Bronze medal despite not being qualified for the finals at MIT.
After this first experience we are more determined than ever and
will aim for a gold medal in 2013!




In 2012, the IECB International Scientific Advisory Board welcomed
a new member: Dr. Yves Pommier, Chief of Laboratory of Molecular
Pharmacology, Centre for Cancer Research, NIH, USA

Chalred by the Pr. Daniel Louvard the ISAB interviewed pre-selected
candidates from all over the world for group leader positions.
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Board members

Dr. Daniel LOUVARD President
Institut Curie, Paris, France

Pr. lain D. CAMPBELL
Departement of Biochemistry, University of Oxford, UK

Dr. Witold FILIPOWICZ
Institut Friedrich Miescher, Basel, Switzerland

Dr. Bernd GIESE
Departement of Chemistry, University of Basel, Switzerland

Pr. Roeland NOLTE
Radboud University Nijmegen, Netherlands

Prof. Dinshaw PATEL
Memorial Slaon-Kettering Cancer Center, New York, USA

Pr. Yves POMMIER
National Cancer Research, NIH, Bethesda, USA

Dr. Daniel SCHIRLIN
Sanofi Aventis, Paris, France

Dr. Moshe YANIV
Institut Pasteur, Paris, France

Dr. Simon CAMPBELL
Royal Society of Chemistry, London, UK
1

Pr. Claude HELENE
Muséum National d’Histoire Naturelle, Paris, France (1999 - 2003)

Pr. Georges HUEZ
Université Libre de Bruxelles, Brussels, Belgium (2000 - 2005)

Pr. Steven LEY
Departement de Chemistry, University of Cambridge, UK (1999 - 2005)

Pr. Helmut RINGSDORF
Institut fir Organische Chemie, Johannes Gutenberg Universitat,
Mainz, Germany (1999 - 2006)

Pr. Fritz ECKSTEIN
Max Planck Institute for Experimental Medicine, Gottingen, Ger-
many (2003 - 2006)

Pr. Jack BALDWIN
Departement of Chemistry, University of Oxford, UK (2005 - 2007)

Pr. Wilfred van GUNSTEREN
Laboratory of Physical Chemistry, ETH, Zirich, Switzerland
(1999 - 2007)

Pr. Francois DIEDERICH
Department of Chemistry and Applied Biosciences, ETH, Ziirich,
Switzerland (2006 - 2008)

Pr. Jean-Yves LALLEMAND
Institut de Chimie des Substances Naturelles, CNRS Gif-sur-
Yvette, France (1999-2010)

Dr. Jean-Jacques TOULME Executive Scientific Director
Research director, U869 (Inserm - Université Bordeaux Segalen)

Dr. Ivan HUC Deputy Scientific Director
Research director, UMR 5248 (CNRS - Université Bordeaux 1)

Dr. Jean-Louis MERGNY Deputy Scientific Director
Research director, U869 (Inserm - Université Bordeaux Segalen)

Mrs. Stéphanie MONTAGNER Administrative Director (CNRS)

Pr. Jean-Yves LALLEMAND Former Executive Scientific Director
(1998-1999)

Pr. Léon GHOSEZ Former Deputy Scientific Director (1998-2008)

Dr. Elisabeth GENOT
Research director, U1053 (Inserm - Université Bordeaux Segalen)

Dr. Ivan HUC Deputy Scientific Director
Research director, UMR 5248 (CNRS - Université Bordeaux 1)

Dr. Michel LAGUERRE
Research director, UMR 5248 (CNRS - Université Bordeaux 1)

Dr. Brice KAUFFMANN Head of IECB’s technology platforms
Engineer, UMR 5248 (CNRS - Université Bordeaux 1)

Dr. Jean-Jacques TOULME Executive Scientific Director
Research director, U869 (Inserm - Université Bordeaux Segalen)

Dr. Jean-Louis MERGNY Deputy Scientific Director
Research director, U869 (Inserm - Université Bordeaux Segalen)

Mrs. Stéphanie MONTAGNER Administrative Director (CNRS)

Centre National de la Recherche Scientifique
rue Michel-Ange, 75794 Paris CEDEX 16

Institut National de la Santé et de la Recherche Médicale
101 rue de Tolbiac, 75654 Paris CEDEX 13

Université Bordeaux 1
351 cours de la Libération, 33405 Talence

Université Bordeaux Segalen
146 rue Léo Saignat, 33076 Bordeaux



e B
Organisational chart

- Molecular modeling
Resea teams Pole 1 - Structural !
_ biology & biophysics | O Michel Laauere

Morphologies, dynamics & functions of assemblies of amphiphiles

Dr. Reiko Oda
Pole 2 - Organic & Supramolecular bioorganic & biomimetic chemistry
bioorganic chemistry Dr. Ivan Huc

Synthesis & activity of natural substances
. Pr. Stéphane Quideau
Board of directors

Peptidomimetic chemistry
Dr. Gilles Guichard

. . Peptide-based polymer assemblies
I Steering committee Dr. Elisabeth Garanger

I Pole 3 - Molecular Gene regulation & tumor research

|n5titut recognition Pr. Martin Teichmann
s Structural biochemistry
Euro peen Dr. Sébastien Fribourg
de Ch | m ie NMR spectroscopy of protein-nucleic acid complexes
. . Dr. Cameron Mackereth
et Biologie

Unusual nucleic acid structures

E C B Dr. Jean-Louis Mergny

Pole 4 - Molecular Cell signalling in health & diseases
& cellular biology Dr. Elisabeth Génot
Board of trustees Dynamics of cell growth & cell division

Dr. Derek McCusker

. . o Genome regulation & evolution
I International scientific Dr. Denis Dupuy

advisory board . -
Control & dynamics of cell division

Dr. Anne Royou

Organic & medicinal chemistry

Visiting scientist
I 9 Pr. Léon Ghosez

Administrative services
UMS 3033 / US 001

Technology platforms I Structural biology
UMS 3033 / US 001

Preparative & analytical
techniques

e Ree s | FLUGOFARMA

N
I NOVAJPTECH
|



’] 5 Organisational
structure

2012 key figures

In 2012, 194 people were working on the IECB site: 152 research
staff, 17 employees within the IECB support services unit and 25
employees of the company Fluofarma and the technology transfer
unit Novaptech. Young researchers (Master and Phd students, post-
doctoral researchers) now represent more than the half of the IECB
staff. This population largely contributes to gender equality and in-
ternationalization at IECB. It also testifies to the attractiveness of the

institute.

IECB staff by professional category

IECB researchers and students
by nationality & professional category

50~ M From abroad

From France
40 R

20~

10

1
Team leaders Researchers  Post-docs  PhD students

Number of post-doctoral researchers
over the past 6 years

50

40

[ Research teams

[ Support services

I Technology platforms

I Novaptech & Fluofarma

40

44

39

2007

2008

2009

2010

2011

2012
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structure
IECB research staff by gender SUPPORT SERVICES
& professional category (UMS 3033 / US 001)
50 Female (48%) Support services at IECB consist of staffs

in administration and finance, infra-
structure and maintenance, as well as 6
engineers and technicians dedicated to
IECB’s technology platforms. The support
services unit UMS3033/US001 is joint-
ly funded by the CNRS, the Inserm, the
Université Bordeaux 1 and the Université
Bordeaux Segalen, and receives finan-
cial support from the Aquitaine Regional
Council. Research teams also contribute

I Male (52%)

to financing those general services.

Administration and finance
Administrative director

Stéphanie MONTAGNER, IE, CNRS
Accounting and administration officer
Sandra LAVENANT, Tech., Université Bor-
deaux Segalen

Accounting and administration officer
Céline DOUMEINGTS, Adj, Université
IECB's 2012 bUdget Bordeaux 1 !

Accounting and administration officer
Patricia MARTIN, Tech., INSERM
Accounting and administration officer
Laurent KUBICKI, Tech., INSERM
Accounting and administration officer
Amélie STOTZINGER, CNRS

Accounting and administration officer
Catherine DUPRAT, CDD, Université Bor-
deaux 1

Support services

Executive assistant office
Executive assistant

Elodie EMAILLE, CDD, INSERM

Research teams’ Communication

own funding Communication officer
Pierre-Emmanuel GAULTIER, CDD, CNRS

Support services funding Infrastructure

IT manager

Gérald CANET, IE, INSERM

Infrastructure Officer

Patrice DUBEDAT, AJT, Univ. Bordeaux 1

Aquitaine regional council

Structural biology facilities
Head of structural biology facilities
and crystallography engineer
Brice KAUFFMANN, IR, CNRS
NMR engineer
Université Bordeaux 1 Cécile COURREGES, IR, CNRS

Mass spectrometry technician
Université Bordeaux Segalen Frédéric ROSU, CLD CNRS

Technology platforms’ takings
CNRS

Research teams’ contribution | i34 Inserm

European Commission (FEDER)

GIS-IBiSA Analytical and preparative

techniques facilities

Head of the analytical and preparative
techniques facilities

Sabrina ROUSSEAU, IE, INSERM

High performance liquid chromatogra-
phy assistant engineer

The budget of the institute, which amounts to 9 millions euros including
salaries, can be divided into two separate parts: the budget of the support
services (UMS3033/US001) and the research teams’ own resources. The first

one is mainly granted by the trustees (CNRS, Inserm, Université Bordeaux 1, Yannick CHOLLET, Al, CNRS
Université Bordeaux Segalen), while the other comes from public and private Biochemistry and molecular biology
research grants and contracts. engineer

Thierry DAKHLI, Tech., INSERM
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Dr. Michel Laguerre
Research director (DR2), CNRS

Michel Laguerre, who graduated from the
Ecole Nationale Supérieure de Chimie de
Toulouse, obtained his Engineering thesis
in 1977 and his State Thesis (DSC) in Chem-
istry (Université Bordeaux 1) in 1979 under
the supervision of Raymond Calas (Organo-
silicon chemistry). He was hired by CNRS in
1980 and joined the Life Sciences Depart-
ment at the Pharmaceutical University of
Bordeaux Segalen, where he worked on the
synthesis and design of drugs in the central
nervous system area. In 1994 he moved to
Centre de Recherche Paul Pascal (CRPP) in
the Chemistry Department of CNRS where
he reorientated his research axis toward bi-
omembrane models and lipidic assemblies.
After being promoted Directeur de recherche,
he joined the IECB at the end of 1997.

Research team

Dr. Juan ELEZGARAY Research director (DR2,
CNRS)

Dr. Jean DESSOLIN Research officer (CR1,
CNRS)

Dr. Nada TAIB Postdoctoral fellow (AFM)

Dr. Vincent LEROUX Postdoctoral fellow (in-
dustrial grant, Servier)

Judith ELKAIM PhD Student (MENRT)
Jean-Michel ARBONA PhD Student (MENRT)
Guillaume NATURALE PhD Student (CNRS/
Aquitaine Regional Council)

Driss BENNANI PhD Student (Aquitaine Re-
gional Council)

Marie-France Bakai, Master Student

Rémy Bailly, Master Student

The team is part of the unit “Chimie et Biologie
des Membranes et Nanoobjets” (CBMN), CNRS/
Université Bordeaux 1/IPB (UMR 5248)

Molecular modeling

Due to the increasing power of available computers, molecular simulation is now
becoming an invaluable tool for structural biology. Using an all-atom representa-
tion, molecular dynamics allows a deep insight into the behavior of biomolecules.
This approach is used mainly on three axes of research : lipidic assemblies, pro-
teins and finally membrane proteins within biomembrane models. To overcome
the limitations of the all-atom approach, mesoscopic representations of lipidic
assemblies or proteins are developped in order to gain access to simulations on
long time or space scales. Finally in silico drug-design techniques allow to fulfil
some gaps at the medicinal chemistry interface. The main research topics are
devoted to cancers (new drugs and therapies, dissection of regulation pathways).

All-atom Molecular Dynamics

The first axis encompass mainly molecular dynamics of complex lipidic assemblies us-
ing an all-atom representation : i.e., spherical or cylindrical micelles of various sur-
factants, Langmuir films and various bilayers of biologically relevant lipids. This work is
performed in strong collaboration with several teams involved in experimental Biophys-
ics. Very recently we succeeded in determining at the atomic level the global structure
of a nano-object containing tartrates of geminis. This is the first structure at an atomic
level of such a nano object (published in JACS). A new axis concerning the Hofmeister
effect within the gemini surfactants series has been started following an International
grant (NSF/ANR) with the Rutger’s University.

Concerning the protein axis, we have largely focused our work on kinases over-ex-
pressed in various cancers and mainly on the mechanism of activation of AKT-1 which

Figure 1: Final structure of the gemini tartrate film structure at an atomic level: geminis are in shade
of red, tartrates in shade of green and water molecules are in blue. Tubes of aligned water molecules
can be easily seen in the right panel. Between the two interdigitated layers a hexagonal lattice of water
molecules insures the global cohesion of the structure.

is involved in numerous regulation pathways and thus in many cancers (Cancer Institute
UK). Two papers have been published in PloS Biology | alongwith a review on the subject.
The aim of the project was to unravel at an atomic level the complex activation process
of this master kinase. The whole work has been highlighted in England on several inter-
net sites like Yahoo England or Channel Four and in France in the Journal du CNRS. This
work has now been extended to the kinase PDK-1 which is one of the major activating
factor of the AKT cascade. A paper has been published in Science Signaling and the
study has been extended to the kinase pKciota.



Figure 2: Complete structure of AKT-1: 2 orthogonal views of the Cterm docked on the WT PH/KIN com-
plex : PH in pink, KIN in green, Cterm backbone in orange, W80 in red, F469 & 472 in yellow, S473 in
cyan, Y474 in mauve, Q218 in aquablue. The water channel is visible in the center of the left image and
on the right it is cut just at its middle by the clipping plane.

We also have considered molecular dynamics of membrane receptors in a full lipidic
environment and monitoring of the drug/receptor interaction. Actually the main interest
lies in the GPCR super-family including human dopamin D2 or leukotrien receptors and
mainly the opiate receptors in collaboration with Vanderbilt University. A paper has been
published in Protein Science. A second has been submitted to Mol. Pharm. This collabo-
ration has been extended now to the Harvard School of Medecine.

Drug-Design & High-Troughput in-silico
screening

The activity lies at the frontier between biology
and chemistry. Starting from a biological prob-
lematic, we are searching for small molecules able
to interact with protein targets, virtual screening
is performed with pre-filtered chemical databas-
es, or with in-house collections. This approach
leads to the discrimination of the best putative li-
gands which are then synthesized in our group or
through collaborations with other teams. A large
project for 4 years has been granted by INCA and  Figure 3: Complete model structure of hu-
will start at fall. The subject is Helicase and this ~ man Helicase. Reptin is below and pontin
. . . . above. A double-stranded DNA is entering
is a collaboration with Drs. P. Lestienne and J.

the protein through a central channel. DNA
Rosenbaum (INSERM U889). is unfolded in the center of the complex and

then the direct strand gets out by the top
pontin pore and the indirect strand is ejected
through one of the six lateral channels.

DNA origami

DNA origamis are made of a 7249 bases long ssDNA scaffold (M13mp18) folded with a set of
about 200 complementary short ssDNA (32 bases long) called staples. These nanostructures
are at the basis of many applications. Besides immediate applications such as biosensors,
many strategies take use of DNA dynamical behaviour to achieve complex functions or struc-
ture recondguration. Prescribed tracks have been used for the development of nanomachines
and nanorobots while strand displacement techniques have been employed to reorganise ori-
gami structures. However, despite these innovative realisations, the folding process of DNA
origamis remains poorly understood.. Our future work will be directed to the development
of DNA systems able to react in a complex way to external inputs. Basically, origamis can be
seen as an adequate platform where sea-saw gates (Winfree) or other type of DNA calculators
can be attached in such a way that a response can be computed as a function of the nature
of external inputs. Aptamers constitute a natural candidate to play the role of input interface.

Pole 1 - Structural
biclogy & biophysics ‘ 20

Selected publications

T.A. Masters, V. Calleja, D. Armoogum, R.
Marsh, C.J. Applebee, M. Laguerre, A. Bain
& B. Larijani. (2010). In vivo regulation of
3-phosphoinositide dependent protein ki-
nase 1 (PDK1) activity by homodimerisation.
Science Signaling, 3145, ra78.

V. Calleja, M. Laguerre, P. ). Parker & B. Lari-
jani. (2009). Role of a Novel Phkinase Domain
Interface in PKB/Akt Regulations: Structural
Mechanism for Allosteric Inhibition. PLoS Bi-
ology, 7 (1): 189-200.

Calléja, V., Alcor, D., Laguerre, M., Park, J.,
Hemmings, B., Vojnovic, B., Downward, J.,
Parker, PJ., Larijani, B. (2007). Intra- and
inter-molecular interactions of Kinase B de-
fine its activation in vivo. PLoS Biology, 5(4):
780-791.

R. Oda, F. Artzner, M. Laguerre & I. Huc.
(2008). Structure of selfassembled chiral na-
noribbons and nanotubules revealed in the
hydrated state. JACS, 130(44): 14705-14712.

L. Moreau, M. Camplo, M. Wathier, N. Taib,
M. Laguerre, I. Bestel, M. W. Grinstaff, & P.
Barthélémy. (2008). Real Time Imaging of
Supramolecular Assembly Formation via
Programmed Nucleolipid Recognition. JACS,
130(44): 14454-14455.

0. Cala, N. Pinaud, C. Simon, E. Fouquet, M.
Laguerre, E.J. Dufourc & I. Pianet. (2010). The
affinity of condensed wine tannins to human
saliva proteins is controlled by their confor-
mational preference. A NMR and Molecular
Modeling study. FASEB Journal, 24, 4281-
4290.

Beaurain, F., Di Primo, C., Toulmé, J.J.,
Laguerre, M. (2003). Molecular dynamics
reveals the stabilizing role of loop closing
residues in kissing interactions: comparison
between TAR-TAR* and TAR-aptamer. NAR,
31: 4275-4284.
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Dr. Reiko Oda
Research director (DR2), CNRS

Reiko Oda, after obtaining a bachelor degree
in physics at the University of Tokyo on 1988,
got her PhD in Physics at the Massachusetts
Institute of Technology on 1994 under the
supervision of Pr. D. Litster. She then had four
years of postdoctoral position in the labora-
tory of S. J. Candau at University Louis Pasteur
(Strasbourg). She joined the IECB on 1998 as
a group leader. Her research interest is in the
field of the structural study and design of
the aggregates of ampbhiphilic molecules and
their interactions with biological polyions, as
well as functionalization of such aggregates.

Research team

Dr. Sylvain NLATE Associate professor (Mdc,
Université Bordeaux 1)

Dr. Emilie POUGET Research officer (CR2,
CNRS)

Dr. Marie Christine DURRIEU Research of-
ficer (CR1, INSERM)

Dr. Rajat DAS Postdoctoral fellow (Université
Bordeaux 1)

Dr. Omar Zouani Postdoctoral fellow (Uni-
versité Bordeaux 1)

Dr. Gillaume Le-saux Postdoctoral fellow
(LabEx BXI)

Jiaji Cheng PhD student (Université Bor-
deaux 1)

Alexandre CUNHA PhD student (Université
de Lisbonne/Université Bordeaux 1)

Dima DEDOVETS PhD student (Université
Bordeaux 1)

Alla MALINENKO PhD student (Université
Bordeaux 1)

Xi-Shiang Huang PhD student (Leuven
University/Université Bordeaux 1)

Annie Zhe CHENG PhD student (Leuven
University/Université Bordeaux 1)

The team is part of the unit “Chimie et Biologie
des Membranes et Nanoobjets” (CBMN), CNRS/
Université Bordeaux 1/IPB (UMR 5248)

Morphologies, dynamics &
functions of assemblies of
amphiphilic molecules

The team is interested in understanding the mechanism of formation of molecular
assemblies in order to design and build new nanometric molecular assembly
systems of amphiphilic molecules, the morphologies and functions of which can
be finely tuned. This requires first of all understanding the role of different param-
eters (molecular architecture and various physico-chemical parameters) on the
molecular assemblies. Once the control of the assembly formation at molecular
level is achieved, their functionalisation can be envisaged. The assemblies can
serve as the support for the bio-inspired complex structures or hybrid materials

Our activities are divided in several subjects as shown below:
lon specific effect

We combine experimental and computational approach to rationalize the century old
problem: ion specific effect on the balance of forces controlling aggregates structure.
We investigate the aggregation behaviors of cationic amphiphilic molecules in the pres-
ence of various counterions such as Halide anions, alkyl carboxylates, aromatic carbox-
ylates in order to elucidate the complex effects of ion properties such as ionic volume,
pKa, nucleophilicity, polarizability, etc...on the properties of molecular self-assemblies
from the molecular level to the bulk solution.

(J. Phys. Chem. B 2008, Langmuir 2010, Lang-
muir Feature invited article 2013 Cover image
March 2013)

We perform a collaborative work between Michel
Laguerre (IECB, molecular dynamics), Dario Bas-
sani (ISM, Photochemist), and colleagues from
Rutgers University, Larry Romsted (Physical or-
ganic chemist: chemical trapping technique),
Ronald Sauers (DFT calculation), David Case (MD/
DFT approach) in order to elucidate the interface
properties of amphiphilic assemblies in terms of
counterion and water concentration. (PhD Thesis,
Alla Malinenko, Postdoc, Max Porrini (Laguerre))

Figure 1 : solubilisation mechanisme of sur-
factants and the role of counterions (Langmuir

Cover image March 2013)
Chiral assemblies

We are interested in the mechanisms of chirality transfer based on non chiral amphiphilic
molecules in the presene of chiral counterions. We have shown that tartrate, when com-
plexed with cationic surfactants, form chiral ribbon which express supramolecular chiral-
ity of the order of 10 nm to microns. The morphologies of these chiral assemblies can
be controlled with a number of parameters (Nature 1999, JACS 2007). The detailed study
of these systems allowed us to better understand the mechanism of the chirality transfer
from chiral counterions to achiral membranes from molecular level up to mesoscopic
level. JACS 2002, J. Phys. Chem. A 2004, JACS 2008, Chirality 2009).

Biological anions confined at membrane surfaces

The interaction peptide-lipid and nucleic acid-lipid are the origin of a number of pro-
cesses in biological systems. In order to better understand these interactions at molecu-



lar level, it is important to understand these complex in the simplified model system for
which we can control various parameters in independent manners. We have developed
the systems of lipopeptide (Figure 1) and nucleolipid by using biological polyanions
such as oligopeptides or nucleotides complexed to cationic amiphiphiles. (ChemCom-
mun 2007, Chem. Eur. J., 2011,)

Remarkably, the chirality of peptides and nucleotides led again to the expression of su-
pramolecular chirality of the assemblies whereas the cationic amphiphiles were achiral
as it was the case with tartrates. Such reciprocal and cooperative effects between mem-
branes and counterions, seem to be general in the case of the systems studied here.

Hybrid organic/inorganic nanohelices

Recently we have developed a system in which such well controlled chiral nanostructures
are imprinted to inorganic structures by sol-gel transcription (Nanoletters 2008). These
inorganic structures can then be functionalized to serve as templates for confining na-
noparticles for optical application (SERS, metamaterials) (LabEx-Metamaterials), or coat-
ing with piezoelectric layer for nanoelectromechanical systems (NEMS), (ANR Blanc grant
2010.). (PhD student, D. Dedovets, J. Cheng)
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Figure 2 (top) (left) silica nanohelices coated with gold nanoparticles, (center) Reconstructed TEM tomography
image. (right) SERS of benzenthiol on Silica nanohelices/GNPs 3D network. (bottom)(Left) schematic and SEM
image of a silica nanotube suspended above the microcavity of a Si substrate and clamped at its extremity.

(Right) Histogram showing elastic modulus distribution after repetitive force curve measurements

With Sylvain Nlate, a Maitre de Conference specialised in dendrimers and catalysis who
recently has joined the group. We started a new project concerning the design of new
catalysis systems for asymmetric oxidation reactions using tunable nanometrical chiral
molecular assemblies. We have recently awarded a new collaborative projects JSPS-CNRS
PRC) with the laboratory of Prof. Sagawa, Kyushu Univ. and Prof. Ihara, Kumamoto Univ.
Japan to develop a new type of supramolecular chiral catalyst.

From October 2011, Marie-Christine Durrieu, an INSERM researcher specialized in cell
adhesion on the surface joined the group. Reinforced by her expertise in tissue engi-
neering, we are developing a totally new field to investigate the effect of surface organ-
ized nanostructures on the cell differentiation. We designed a surface functionalized with
the silica nanohelices functionalized with bioactive peptides which mimic ExtraCellular-
Matrix (ECM) in order to investigate the effect of these surfaces on the adhesion, growth,
and differenciation of stem celles. A postdoctoral fellow has been hired for the project,
and we demonstrated the covalent grafting of these silica nanoribbons onto activated
glass substrates can direct the commitment of human mesenchymal stem cells (hMSCs)
into osteoblast lineage in vitro, free of osteogenic inducing media. (@ manuscript has
been just accepted in ACS Nano)
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Biomimetic Supra-
molecular Chemistry

Qver the last decade, foldamers — synthetic oligomers or polymers possessing
well-defined folded conformations — have shifted our knowledge of biopolymer fold-
ing in showing that molecular backbones chemically remote from those that nature
uses are also able to adopt secondary and tertiary structures. Our group has devel-
oped several families of aromatic oligoamides which fold into exceptionally stable,
predictable, and tunable conformations. Our current efforts aim at exploring how
these aromatic oligoamides may mimic protein tertiary structures and functions,
and nucleic acids hybridized architectures, and at investigating their molecular rec-
ognition properties and potential biological applications as, for example, ligands for
G-guadruplex DNA or protein-protein interaction inhibitors.

Highlights of important developments in the last 1 ¥2 year are listed below:

Proteomimetics

Synthetic foldamers of unprecedented size (> 10 kDa) have been synthesized and struc-
turally characterized by x-ray crystallography (J. Am. Chem. Soc. 2011). They represent
the first folded abiotic architectures that compare in size to a (modest-size) protein.
Whilst many foldamers have so far consisted of isolated helices or linear strands, future
developments will likely focus on mimics of protein tertiary folds as the one we have
described. The synthesis of such a large object was made possible by the incorporation
of aliphatic secondary amide linkages that are compatible with the folding motifs of
aromatic secondary amide linkages. The first artificial organic triple helices have been
evidenced (Angew. Chem. Int Ed. 2010) among the folded structures of naphthyridine
oligoamides. This discovery follows earlier work on quadruple helices (2008) and double
helices and strikingly illustrate the potential of these oligomers to form a great variety
of well-defined architectures.

Encapsulation

Sequences of aromatic amino-acids have been designed to fold into helices having a
large diameter in the center and narrow diameters at the ends, thus creating a cavity
totally surrounded by the helix backbone. Encapsulation of various guests in those con-
fined environments has been demonstrated. A chiral guest such as tartaric acid is rec-
ognized with full diastereoselectivity by a helix of fixed handedness. A recent extension
of this work allowed to characterize the mechanism by which the guest goes in and out
of the capsule (J. Am. Chem. Soc. 2012), and how the binding and release rates can be
tuned upon increasing the overall stability of the helical structure. Current unpublished
developments demonstrate the capacity of these helically folded capsules to selectively
bind to unsubstituted mono-saccharides. This work offers a new design strategy for
synthetic receptors targeted to polar and chiral guests, and also to control over the



timeframe of their capture and release.acid is recognized with full diastereoselectivity
by a helix of fixed handedness. Current unpublished developments demonstrate the
capacity of these helically folded capsules to selectively bind to unsubstituted mono-
saccharides.
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Molecular motors

An extension of the work on foldamer capsules led to
the design of helical oligomers with an open cavity that
can wind around rod-like guests. Thin guests enter the
helix cavities through a threading mechanism. However,
when the guest possesses bulky ends, the complex can
only form through an unfolding of the helix host and its
refolding around the guest. This creates a considerable
kinetic barrier which allows to prepare kinetically stable
complexes which do not dissociate readily and allow to
observe sliding motions of the helix along elongated
guests, like a piston in its sheath. This development
represents one of the first examples of the use of self-
assembly to prepare synthetic nanomachines (Science
2011). A recent development demonstrated similar phe-
nomena not with single helical but with double helical
hosts (Angew. Chem. Int. Ed. 2011).

Foldamer-DNA recognition

In a joint effort with the group of J-J Toulmé, directed DNA evolution (SELEX) was used
to decipher DNA-foldamer interactions. These experiments revealed highly selective in-
teractions between some foldamers and G-quadruplex DNA: some foldamers were iden-
tified that recognize a quadruplex and not another, that recognize a DNA quadruplex
and not the corresponding RNA sequence, or that recognize a DNA quadruplex and not
its enantiomer comprised of L-nucleobases (Angew. Chem. Int. Ed. 2012). This work
emerged as an original approach to learn about DNA recognition: while it is difficult to
design a foldamer that binds to a given DNA, it is easier to identify DNA sequences that
bind to a given foldamer and learn about its DNA binding ability.
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Synthesis & activity of
natural substances

Our research activities are today mainly concerned with the chemistry and biochem-
istry of natural products with a focus on (poly)phenclic and quinonoid compounds,
and with the chemistry of hypervalent iodine compounds as novel reagents for
modem organic synthesis. Ongoing projects are dealing with (1) the exploitation
of regioselective and asymmetric oxidative dearomatization of phenols for the total
synthesis of natural products, in concert with the development of chiral hypervalent
iodine reagents, (2) the extraction, structural characterization and synthesis of plant
(poly)phenols, in particular C-glucosidic ellagitanning, and (3) the development of
chemical proteomic tools for the study of protein-polyphenal interactions.

Hypervalent lodine-Mediated Phenol Dearomatization

Our approach to the dearomatization of phenols relies on the use of hypervalent iodine(lll)

and (V) reagents and is essentially aimed at producing selectively cyclohexa-2,4-dien-

one derivatives of the orthoquinol and orthoquinone monoketal types for the synthe-

sis of various natural products. The most challenging aspect

of the dearomatization of phenols remains its adaptation to CDEH

the access of orthoquinols or orthoquinone monoketals in a _

non racemic format. After having developed a substrate-con- Ge JD

trolled solution for this challenge, we explored a reagent-con- I _
) . - # 2+ 0

trolled solution to asymmetric dearomatization of phenols by

relying on the use of a chiral binaphthylic hypervalent iodine OR

reagents. We have been pursuing this effort over the last two OO

years with the financial support of the ANR (project lodinnov),

the CNRS and the Conseil Regional d’Aquitaine. Our results

will soon be published. The utility of our stabilized version of the hypervalent iodine(V)

2-iodoxybenzoic acid (SIBX) in regioselective phenol oxygenation and dearomatisation

has been further demonstrated and reviewed in an article on the synthesis of biologi-

cally active catechols in Current Organic Synthesis in 2012. SIBX is also now referenced
in Wiley’s Encyclopedia of Reagents for Organic Synthesis (since March 2012).

Synthesis, chemical reactivity and biological activity of polyphenolic C-glucosidic
ellagitannins

Mainly funded by the Conseil Interprofessionel du Vin de Bordeaux (CIVB), the Conseil
Our investigations on this multiple topic, which were in part funded by the ANR (project
Ellaginnov), the Conseil Regional d’Aquitaine and still today by Conseil Interprofessionel
du Vin de Bordeaux (CIVB), continue to provide us with valuable results. On the synthe-
sis side, we recently achieved the first and
biomimetic total synthesis of a first mem-
ber of the C-glucosidic class of ellagitan-
nins, 5-O-desgalloylepipunicacortein A. A
preliminary version of this work was pub-
lished in 2011 in ChemComm. In 2012, we
published in Chemistry - A European Jour-
nal a full paper article describing two alter-
native synthetic routes, including a diaste-
reoselective construction of the (S)-HHDP
unit, to access this ellagitannin and others.
On the chemical reactivity side, new results
on a series of oxidation of the ellagitannin

castalagin in the presence of wine olfacto- 5-O-desgalloylepipunicacortein A

OH OH




ry thiols will soon be published, as well
as results on a remarkable chemoselec-
tive oxidation of the flavano-ellagitan-
nin acutissimin A into mongolicaine A.
On the biological activity side, we were
able to determine, by a surface plasmon
resonance technique we developed with
our INSERM colleague Carmelo Di Primo
at |IECB, that the anti-actin activity of
vescalagin is due to its selective interac-
tion with the filamentous form of actin
(F-actin) and not with its monomeric
globular form (G-actin). This anti-actin
effect of vescalagin was discovered in
collaboration with our INSERM colleague
Elisabeth Génot at IECB. These results
were published in Angewandte Chemie
in 2011, and we since filed a patent re-
quest on the possible application of ves-
calagin as a drug against osteoporosis

w-0H, castalagin
[i-OH, vescalagin

fib=illar aggrogate

(PCT/EP2012/053017). In collaboration with our INSERM colleague Philippe Pourquier
and our colleagues at Fluofarma, we also published in 2012 a report in Molecular Phar-
macology on the preferential catalytic inhibition of the alpha-isoform of human DNA
topoisomerase Il by certain C-glucosidic ellagitannins.

Biosynthesis of Polyphenolic Anthocyanins and Flavanoids

This project is funded by the Conseil Interprofessionnel du Vin de Bordeaux (CIVB) and
concerns the elucidation of the last steps of the biosynthesis of anthocyanin pigments
and (oligo)flavanols (i.e., catechins and proanthocyanidins). Catechin and epicatechin,
among other polyphenolics, have been mounted onto polyfunctional chemical probes in
the aim of developing new chemical proteomic tools for the detection/purification/iden-
tification of known (and yet unknown) functional proteins in Vitis vinifera. New results

will soon be published.

The third volume of the book series Recent Advances in Polyphenol Research, edited by
S. Quideau and colleagues from the Groupe Polyphénols society, was released in Spring
2012. And finally, for those of you interested in plant polyphenols, our new definition of
plant polyphenols, which we proposed in a review article in Angewandte Chemie in 2011,

will soon appear in Wiley’s eLS.
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Peptidomimetic chemistry

The ability of the polypeptide chain to fold correctly into well-ordered tertiary struc-
tures that can ultimately assemble into defined quaternary architectures is a major
determinant of protein function. Multiple approaches, at the interface between bi-
ology, synthetic organic and polymer chemistries are currently being explored to
elaborate synthetic systems with protein-like structures and functions. By using
peptidomimetic chemistry, the general aims of our research are (i) to understand
how to program molecules with the necessary information for self-ordering into
complex and functional architectures, (i) to create folded systems mimicking protein
secondary and tertiary structure elements (e.g. helices), (i) to study interactions
with biomolecules and to develop biomedical applications.

“Foldamer Chemistry” is the main focus of our recent work. Our project capitalizes on
previous findings from our group showing that aliphatic urea oligomers form well de-
fined and remarkably stable helical secondary structures reminiscent of peptide helices.
Compared to other foldamer backbones reported in the literature, aliphatic urea-based
foldamers possess several features that make them well suited for biological applica-
tions: (1) the canonical 2.5-helix of oligoureas and the «-helix superimpose quite well;
(2) helical folding is maintained in aqueous environment, though helix stability is di-
minished compared to organic solvents and (3) Urea oligomers are highly resistant to
the action of proteases. Our present work in the foldamer area essentially follows 5
main directions: (i) synthetic developments and exploration of requirements for helix
formation by urea-based oligomers; (ii) the analysis of their folding propensity in vari-
ous environments, (iii) the construction of folded objects of increasing complexity, (v)
the investigation of their interactions with biomacromolecules and exploration of their
biomedical potential. Significant achievements in 2011-2012 include:

An efficient microwave-assisted solid-phase method for the synthesis of oligou-
reas (Org. Lett. 2012).

Several solid phase synthesis (SPS) methodologies to access aliphatic oligoureas have
been described. All are based on a sequential coupling of activated monomers derived
from monoprotected ethylenediamine derivatives such as succinimyl carbamates devel-
oped by our laboratory. Although these monomers have proven useful to access short
oligoureas in reasonable yields and purities, they still suffer some drawbacks: long cou-
pling times (2 x 120 min) and a large excess of monomers (at least double couplings
of 3 equiv) are typically needed. We have now developed a practical and efficient mi-
crowave-assisted solid-phase method for the synthesis of N,NO-linked oligoureas and
related amide/urea hybrid oligomers, featuring the use of succinimidyl (2-azido-2-sub-
stituted ethyl) carbamate monomers (Fig. 1). The rate enhancement of urea formation
under microwave irradiation combined with the mild conditions of the phosphine-based
azide reduction makes this approach very effective for routine access to oligoureas and
possibly for library production.
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Figure 1. New activated monomers for the microwave-assisted SPS of oligoureas and related amide/urea
heterogeneous backbones



An efficient synthetic approach to monomeric units with imidazolyl (histidine-like)
side chain (Tetrahedron 2012).

Histidine is a remarkable amino acid in which the basic 1H-imidazolyl side-chain plays a
pivotal role for the biological activity of many peptides and proteins. We recently became
interested in appending histidine-type side chains on the helical oligourea scaffold. A
robust synthesis of a suitably protected N-Boc-protected monomer for the synthesis of
oligourea foldamers containing the (1H-imidazolyl-4yl)methyl side chain of histidine,
has been developed starting from Trt-His(t-Trt)-OMe (Fig. 2). This protecting group
combination on histidine was found to be critical to ensure efficient access to the req-
uisite activated building block. This new derivative, suitable for solid phase synthesis,
expands the current arsenal of building blocks with proteinogenic side chains useful for
the design of peptidomimetic oligourea foldamers.
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Figure . 2. Synthesis of an activated building block for insertion of His side chain into oligoureas.

Interaction of *’N-labelled antimicrobial helical oligoureas with oriented lipid mem-
branes by solid state NMR (Org. Biomol. Chem. 2012)

We have reported previously that oligoureas designed to mimic globally amphiphilic
a-helical host-defense peptides display broad antibacterial activity. We have now used
solid state NMR spectroscopy to study the three-dimensional structure, dynamics and
topology of these antibacterial amphiphilic oligoureas in lipid bilayers (collaboration with
B. Bechinger, Univ. de Strasbourg). The *N chemical shift tensor of a model **N-labelled
diurea was determined for the first time and found to exhibit properties related to that
of the amide tensor of the peptide bond. Using this information the association of an
antimicrobial amphipathic oligourea (specifically **°N-labelled) with oriented lipid mem-
branes was studied successfully and a surface alignment was obtained analogous to
observations made for amphipathic antibacterial helical polypeptides. Topologies that
agree with the experimental constraints (Fig. 3) correspond to (approximately) inplanar
orientations of the oligourea helix.

Figure 3. Molecular alignments of antimicro-
bial amphipatic oligoureas consistent with 15N
chemical shift and '»™N-1H dipolar coupling.
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Self-assemblies from
chimeric polymer-peptide
materials

Our main objective is the production of innovative polymer-based materials fulfilling
prerequisites of precision, functionality and sustainability. We particularly focus on
well-defined polymer materials featuring self-assembly and biological properties en-
coded at the molecular level obtained from two parallel complementary approach-
es. Amphiphilic chimeric materials featuring a synthetic polymer block conjugated to
a peptide segment are synthesized, while recombinant DNA and protein engineer-
ing techniques are used to produce recombinant polymers based on elastin maotifs.
Self-assembly mechanisms are studied and biological activities assessed with the
ultimate goal of preparing biofunctional nanomaterials. This project is developed in
relation with the LCPO theme “Polymers and Life Sciences”.

The design of functional self-assembled nanomaterials is currently a major challenge
of nanotechnologies and concerns domains as broad as health, communication, infor-
mation and energy. In the specific field of biomimetic nanotechnologies, this goal is
motivating multidisciplinary and translational research involving communities such as
peptide, protein and nucleic acid specialists as well as polymer scientists. Indeed, syn-
thetic block copolymers possess tremendous self-assembling propensities that have
prompted their use for the preparation of self-assembled nano-objects. However, de-
spite the huge number of chain lengths, sizes, architectures and chemical characters
available, most copolymers are devoid of biological information. This translates into a
weak diversity of nanomaterials obtained from solely synthetic copolymers as compared
to highly complex and diverse natural self-assembled structures (e.g. proteins, ribo-
somes, molecular motors, viruses). Conversely, self-assembly of peptides and proteins,
that are extraordinarily rich in terms of secondary/tertiary structures and biological
functions, is sometimes difficult to control by synthetic chemists. One of today’s con-
sensuses thus relies on the association of natural structures with polymer blocks into a
single molecule in order to integrate the advantages of both materials and overcome the
limitations inherent to each one separately. Towards this goal, our group is investigating
two different approaches to access biofunctional precision block copolymers: i) either
a synthetic approach involving the conjugation of functional peptides with synthetic
polymers, ii) or a recombinant approach based on protein engineering technologies
to have microorganisms (e.g. bacteria) produce amphiphilic biofunctional recombinant
protein-like polymers.
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Peptide-b-polymer molecular chimeras

We have recently reported the precision synthesis and characterization of amphiphilic
peptide-b-polymer molecular chimeras encoding, at the molecular level, self-assembly
properties and biological functions, presently cell membrane penetrating motifs. The
Tat47-57 sequence from the transactivator of transcription protein of HIV-1 (TAT) is
a hydrophilic peptide presenting cell penetrating ability as well as blood-brain barrier
crossing capabilities. Poly(trimethylene carbonate) (PTMC) is a biodegradable and bio-
compatible hydrophobic polymer segment with compelling self-assembly properties. A
series of amphiphilic Tat-b-PTMC molecular chimeras were thus synthesized and char-
acterized using different techniques (e.g. DOSY NMR, MALDI-MS). By direct dissolution in
aqueous buffer, Tat-b-PTMC diblocks self-assembled into size-tunable, highly mono-
disperse core-shell nanometer-sized particles with hydrodynamic diameters ranging
from 22 to 40 nm. Their transduction properties, cellular toxicity and interaction mode
with phospholipid membrane models is currently investigated.
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Recombinant protein-like polymers

Elastin-like polypeptides (ELPs), as initially pioneered by Dan W. Urry at the University of
Birmingham (Alabama, USA), are repetitive sequences of (Val-Pro-Gly-Xaa-Gly) penta-
peptides derived from the hydrophobic domain of mammalian elastin containing (Val-
Pro-Gly-Val-Gly) repeats. In ELPs, the guest residue at the fourth position (Xaa) can be
any amino acid other than proline. A major characteristic of ELPs is their temperature-
sensitive behavior: above a minimal length, ELPs present a transition temperature (Tt),
similar to a lower critical solubility temperature (LCST), below which they are fully soluble
and above which they aggregate. The Tt value of an ELP chain can be tuned by modifying
different parameters such as the length and molecular weight of the ELP, the nature of
the guest residue within the pentapeptide motifs, or the ionic strength of the solution.
The latter constitutes a wonderful means to control the ELP self-assembly process, as
well as a useful trick to isolate and purify ELPs from the production media (bacterial
lysates). Using well-established biotechnological methods, we currently work on the de-
sign and production of precision ELP homopolymers, copolymers and block copolymers
for specific post-polymerization modifications.

Projects conducted in our team are at the crossroads between the fields of syn-
thetic biology, bioconjugation chemistry and physical chemistry.
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We study the regulation of human RNA polymerase Il (Pol Ill) transcription with
a focus on understanding how Pol Il transcription escapes cellular control
mechanisms during tumor development. Recently, we identified and character-
ized a novel isoform of human RNA polymerase Il (Pol Il and Pol lll-). RPC32: -
containing Pol Il is highly expressed in undifferentiated human embryonic stem
cells, downregulated during differentiation and reactivated during the process of
cell transformation with defined genetic elements. In contrast, the expression of
RPC32-containing Pol Il is not regulated during these processes. Moreover,
expression of RPC32 1 is important for cell transformation and anchorage-inde-
pendent growth. We now try to elucidate how Pol Il contributes to cellular trans-
formation.

Transcription in eukaryotic nuclei is carried out by DNA-dependent RNA polymerases I,
Il, and Ill. Human RNA polymerase Ill (Pol Ill) transcribes small untranslated RNAs that
include tRNAs, 5S RNA, U6 RNA, and some microRNAs. Increased Pol Il transcription
has been reported to accompany or cause cell transformation. We try to shed light on
mechanisms that underlie the control of Pol Ill transcription in normal cells and that are
lost during cell transformation.

Identification and Characterization of a novel Isoform of human RNA polymerase Il

This project concerns the identification of a novel isoform of human RNA polymerase
Ill. It has been known for a while that Pol Ill transcribes small untranslated RNAs that
intervene in essential cellular processes, such as transcription, splicing, regulation of
mRNA-stability, translation and also protein translocation. Although being essential for
homeostasis and cell survival, the importance of RNA polymerase Il transcription for
the regulation of cell growth and differentiation has not appropriately been appreci-
ated for a long time. More recently, it has become clear that Pol Il transcription activ-
ity is intimately linked to cellular transformation and that enhanced Pol Ill activity is a
prerequisite for tumor cell growth. Despite this knowledge, little is known about the
molecular mechanisms that may help to explain the co-regulation of Pol Ill transcription
and tumoral growth.

We initially identified a novel protein that we designated as RPC327 because it exhibited
high amino acid homology to the well known Pol Ill subunit RPC32 (hereafter referred to
as RPC327). The identification of RPC327 led to the demonstration of two human Pol IlI
isoforms (Pol IlIT and Pol IlI7). RPC327-containing Pol IlIT is ubiquitously expressed and
essential for growth of human cells. Suppression of RPC327 by siRNAs is lethal in HelLa
cells, suggesting that RPC3271-containing Pol llIT cannot replace all functions of RPC327-
containing Pol llIT. In contrast, Pol IlIT is dispensable for cell survival and its expression
is restricted to undifferentiated human embryonic stem cells and to tumor cells. In this
regard, and most importantly, suppression of RPC327 expression impedes anchorage-
independent growth of Hela cells whereas overexpression of RPC327 in a well defined
cellular model system enhances colony formation in soft-agar assays. RPC327-induced
cell transformation is accompanied by dramatic changes in the expression of several
tumor-related mRNAs and proteins, including the repression of p53, increased expres-
sion of Aurora A, cyclin E or also the metastasis-associated protein S100 A4. Moreover,
overexpression of RPC327 induces strongly enhanced expression of a subset of Pol IlI
RNAs, including 7SK RNA, U6 RNA or 5S RNA, whilst the expression of other Pol lll
genes, notably of many tRNAs remains unchanged. These results suggest that RPC3271-
containing Pol llIT exerts important functions in the establishment and the maintenance



of cells in an undifferentiated state. Taken together, our results identify a novel human
Pol Ill isoform and isoform-specific functions in the regulation of cell growth and trans-
formation (Haurie et al., 2010; Dumay-Odelot et al., 2010; Teichmann et al., 2010).

Regulation of RNA polymerase Ill transcription termination

In collaboration with the group of Pr Giorgio Dieci at the University of parma/ltaly, we
analyzed the constraints in DNA sequences that are required for efficient transcription
termination by human RNA polymerase Ill. We were able to show that many Pol Ill genes
possess imperfect transcription termination sequences. These sequences allow tran-
scription to proceed beyond the terminators, giving rise to RNA sequences that may be
processed from the primary transcript and that may act as regulatory RNAs (Orioli et al.,
2011a; Orioli et al., 2011b).

Structure-function studies of human RNA polymerase Il subunit RPC62

In collaboration with the group of Sébastien Fribourg, we have been able to determine
the structure of RPC62 by X-ray crystallography at a resolution of 2.85 A. We analyzed
the DNA-binding properties of RPC62 and of its protein interaction partner RPC39. We
could show that RPC39 binds to double-stranded DNA, whereas RPC62 binds to single-
stranded DNA. These data indicate that RPC39 and RPC62 may contribute to promoter
melting and to the maintenance of the transcription bubble (Lefévre et al., 2011; Teich-
mann et al., 2012).

Identification of mutations in the largest subunits of RNA polymerase Ill causing
recessive hypomyelinating Leukodystrophy

In collaboration with the laboratory of Dr. Bernard Brais (Departments of Pediatrics, Neu-
rology and Neurosurgery, Montreal Children’s Hospital, McGill University Health Center,
Montreal, Quebec, Canada), we identified and characterized mutations in the two larg-
est subunits of human RNA polymerase Il (POLR3A; POLR3B) that cause the onset of a
recessive hypomyelinating leukodystrophy (tremor-ataxia with central hypomyelination
[TACH]). TACH has been characterized as a childhood-onset hypomyelinating leukodys-
trophiy with prominent cerebellar dysfunction, oligodontia and hypogonadotropic hypo-
gonadism. The protein levels of the POLR3A (RPC160) subunit were markedly reduced in
affected individuals (Tétreault et al., 2011; Bernard et al., 2011).
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Structural biochemistry

The scientific activity of the Structural Biochmistry group at IECB is focused on
the structural and functional aspects of various RNA metabolism processes in-
cluding human RNA polymerase lll transcription initiation (in collaboration with Pr.,
Teichmann, IECB), 3'-end pre-mRNA processing and small ribosomal subunit
RNA maturation (with Pr Gleizes & Yves Henry, LBME Toulouse, France and Pr. U.
Kutay, ETH Zurich). The aim of these structural studies is to get insights into the
pasic mechanisms underlying those processes and their relationship with associ-
ated human diseases when appropriate.

mRNA polyadenylation factors

Poly(A) tail addition to the pre-mRNA at the 3’ end protects mRNAs from degradation by
3’- 5’ exonucleases. As other mRNA maturation steps, poly(A) addition is necessary for
mMRNA export from the cytoplasm to the nucleus and for translation efficiency.

3’ end mRNA processing is a two-step mechanism comprising an initial endonucleolytic
cleavage followed by a polymerization step. In higher eukaryotes, more than a dozen of
proteins are necessary. Most of those factors assemble in two major complexes called
CPSF (Cleavage and Polyadenylation Stimulation Factor) and CstF (Cleavage stimulation
Factor), or respectively CPF and CF | in yeast. These factors assemble onto the pre-mRNA
according to the localization of conserved sequence signals in cis on the RNA.

Little is known about the self-assembly of those factors and about the recognition of se-
quence signals on the pre-mRNA. Our goal is to gain insights into these various mecha-
nisms.

The CstF complex is a ternary entity built up around CstF-77 that bridges CstF-50 and
CstF-64. This complex recognizes sequence elements downstream of the polyadenyla-
tion site. CstF links 3’ end mRNA maturation to RNA pol Il transcription through interac-
tion with the CTD of RNA pol Il and PC4, a transcription co-activator and to DNA repair
mechanism. CF IA is a quaternary complex composed of Rnal4p and Rnal5p, altogether
interacting with the heterodimer of Clplp-Pcfllp.

After solving the crystal structure of CstF-77 and providing evidence for homodimeriza-
tion of this subunit, we analyzed the N-terminal domain of CstF-50. The overall struc-
ture reveals that this domain is the homodimerization domain of CstF-50 and strongly
suggests that CstF is rather a heterohexamer than a trimer, as previously described. It
also reveals the presence of a number of highly conserved residues at its surface sug-
gesting a second role of this domain in the process (Figure 1).

" a-helix 1

~a-helix 3

Figure 1: Overall structure of CstF-50 N-terminal domain and homodimerization determinants (Moreno-
Morcillo et al., 2011).



From the structure of CstF-77, we identify the C-terminus of this protein and its yeast
counterpart Rnal4p, as the domain involved in CstF-64/Rnal5p recognition (Legrand
et al. 2007). In collaboration with Dr C. Mackereth at the IECB, we managed to solve the
solution structure of this complex (Figure 2)(Moreno-Morcillo et al. 2011).

A B monkeytail

Ak
by hinge HOE

Figure 2: Solution structure of the core Rnal4p-Rnal5p domain. Rnal4p is shown as a red ribbon whereas
Rnal5p is depicted in cyan.

Upon binding, the short C-terminal region from Rnal4p (named the monkeytail do-
main) wraps intimately within the hinge region from Rnal5p. Mutants with destabilized
monkeytail/hinge interactions prevent association of Rnal5p within CF IA. Conserva-
tion of buried interdomain residues reveals that the structural tethering is preserved
in the homologous mammalian CstF-77 and CstF-64 proteins of the related Cleavage
stimulation Factor (CstF) complex. Further work is still under process in order to obtain
structural data on the overall CF IA complex either by X-ray crystallography or alterna-
tive low-resolution lethods such as SAXS and Electron Microscopy. In parallel to these
structural studies we pursue the associated functional analysis of these factors (Haddad
etal., 2012)

RNA Polymerase lll transcription initiation
(in collaboration with Pr M. Teichmann, IECB)

Eukaryotic cells use three different forms of
RNA polymerase for the transcription of their
genome. These RNA polymerases are struc-
turally conserved and ten subunits define the
core of the enzyme. RNA polymerase Il (Pol
1), the largest of the eukaryotic RNA polymer-
ases, transcribes short untranslated RNA genes,
which include tRNA, 5S rRNA and U6 snRNA, as
well as the 7SL RNA component of the signal
recognition particle.

Among the five Pol lll specific subunits, hRPC62,
hRPC39 and hRPC32 in human, associate into a
stable subcomplex. This salt labile complex is
crucial for specific transcription initiation at Pol
Il promoters.

We reported the crystal structure of hRPC62 and
its functional analysis. This subunit folds around
a central coiled coil motif surrounded by four
consecutive extended-winged helix domains
(eWH). Through a structure-function analysis
of hRPC62 and its complex with hRPC39 and
hRPC32 two isoforms, we provide a detailed
map of the protein-protein interaction. We also investigated the nucleic acid binding
properties of hRPC62 and hRPC39 demonstrating a specific recognition of single ver-
sus double stranded DNA for hRPC62 and reverse for hRPC39. Altogether, we propose
that the ternary complex could help binding of duplex DNA to Pol IlI-TFIIB-TFIIC pre-
initiation complex and then stabilize melted DNA during transcription initiation. We also
suggest a role in Pol lll transcription elongation.
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NMR spectroscopy
of protein-nucleic acio
complexes

The lab studies molecular details of large protein-nucleic acid macromolecules
using a variety of new NMR techniques as well as established biophysical ap-
proaches. For large complexes, we combine small angle neutron or X-ray scatter-
iNg (SANS/SAXS), NMR paramagnetic spin labelling to acquire information on long-
range contacts, as well as in vitro mutational analysis and other binding assays. For
smaller proteins and domains, standard NMR-based approaches are used, but
with additional insight gained from complementary techniques. Equally important to
the lab is the traditional strength of NMR as a tool to probe the dynamics of biologi-
cal samples, the characterization of transient interactions, and the possibility to look
at structures that exhibit a significant amount of unstructured elements.

Tissue-specific alternative splicing in C. elegans

Previous work has reported on the molecular basis by which the efficiency of mRNA
splicing is transmitted from the RNA sequence to the spliceosome, and found this to
be in the selective binding of one of two conformations of the essential splicing factor
U2AF65. In contrast to this basal splicing mechanism, we have recently investigated
the manner by which alternative splicing is regulated in multi-cellular organisms, in
particular to understand the role of this important process in the development of spe-
cific tissues. Combined with the ASD-1 or FOX-1 proteins, SUP-12 is involved in the
muscle-specific alternative splicing of the egl-15 mRNA, which is required to generate
a specific form of egl-15 that is required for proper muscle development. Using NMR
spectroscopy we have determined a solution structure of the RNA recognition motif
(RRM) domain of SUP-12 bound to RNA and DNA ligands. In collaboration with the group
of D. Dupuy at IECB, we have used a series of fluorescent report to study this alternative
splicing regulation in live C. elegans.

Complexes involved in pre-mRNA 3’ processing

In collaboration with the lab of S. Fribourg at IECB, we are investigating the structure and
dynamics of the yeast cleavage/polyadenylation factor IA (CF IA) and metazoan cleavage
stimulation factor (CstF) complexes, both involved in the removal of the terminal se-
quence of the pre-mRNA prior to the addition of multiple adenosine to form the poly(A)
tail. The current research in the laboratory deals with the structural characterization
of the complete set of folded domains involved in protein-protein and protein-RNA
interactions within CstF and CF IA, as a step toward looking at the architecture of the
larger assembled complexes. We have used NMR spectroscopy to determine the solu-
tion structure of a minimal Rnal4p/Rnal5p heterodimer. Our studies reveal an intimate
architecture of the interacting peptides, such that the peptide from Rnal4p (which we
name the monkeytail domain) wraps around a core set of helices from the Rnapl5p
hinge domain, which is in turn further embraced by adjacent N- and C-terminal regions
in Rnal5p. We are continuing our investigations with additional and previously unchar-
acterized domains from with the CF IA complex.

Proline isomerases and histone chaperones

In the field of epigenetics and histone regulation, we are also looking at the role of
proline isomerization of the histone N-terminal tails by two members of the FKBP
family. We are collaborating with Dr. Chris Nelson who uses yeast genetics and bio-
chemistry to study this topic at the University of Victoria in Canada. We have character-



ized a specific yeast peptidyl-prolyl isomerase, Fpr4p, by NMR spectroscopy and have
determined that the relative affinity of the various decapeptide substrates appear to
correlate well with the classical chymotrypsin-based proline isomerase activity assay.
However, the actual increase in isomerization due to Fpr4p is highly dependent on the
nature of residues C-terminal to the peptidyl-prolyl bond and which are absent in the
classical assay. In addition, NMR spectroscopy titration studies and the use of strategic
attachment of paramagnetic spin labels to look at transient association, has allowed
us to provide a model for peptide recognition by FKBP domains which has so far been
significantly absent in the literature. Current work focusses on details of the inter- and
intra-molecular regulation for both Fpr4 and the human orthologue FKBP25. This latter
protein appears to be implicated in specific functions within the cell and is aberrant
expressed in cancer.
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Unusual nucleic
acid structures

Nucleic acids are prone to structural polymorphism: in addition to the well-known
double helix, a number of alternative structures may be formed. However, most
non-canonical conformations are stable only under non-physiological conditions
and have been considered simple curiosities. Among these oddities, a family of
nucleic acid secondary structures known as G-quadruplexes (G4) has emerged
as more than a novelty. These structures can be formed by certain guanine-rich
sequences and are stabilized by G-quartets. G-quadruplexes can be stable un-
der physiological conditions and the evidence for quadruplex formation in vivo is
compelling. Our goals are to conceive new biochemical, bioinformatic, and phys-
ico-chemical tools to be used to demonstrate that G4 DNA or RNA is involved in
particular biological functions.

Our objectives are to answer the following questions:

Where and when ?

High-throughput sequencing methods and whole genome approaches are now being
used to generate massive amounts of sequence data. Sometimes, statistical analyses
point out the potential role of G-rich DNA or RNA motifs. However, the answer to the
seemingly simple question “Is my sequence G4-prone?”’, based on somewhat flawed
or oversimplified search algorithms, is often inaccurate. For example, we previously
demonstrated that stable quadruplexes may be formed by sequences that escape the
consensus used for bioinformatics. We have built a new prediction algorithm that we
are experimentally testing first on DNA, then on RNA. The ultimate goal will be to build
thermodynamic stability tables for quadruplexes as has been done by Santa Lucia and
collaborators for duplex/hairpin DNA and to incorporate these data into MFOLD.

G-quadruplexes: Friends or foes?

Comparison of sequencing data with theoretical sequence distributions suggests that
there is a selection against G-quadruplex prone sequences in the genome, probably as
they pose real problems during replication or transcription and generate genomic insta-
bility (see below). Nevertheless, “G4-hot spots” have been found in certain regions of the
genome: in telomeres, in repetitive sequences such as mini and microsatellite DNAs, in
promoter regions, and in first exons of mMRNAs. There might be a specific positive role
for these sequences that compensates for the general selection against G4 forming se-
quences. Our goals are to understand the factors that modulate these effects. A number
of proteins that interact with these unusual structures have been identified, including
DNA binding proteins, helicases, and nucleases.

G-quadruplex ligands: Treats or tricks?

One may achieve structure-specific rather than sequence-specific recognition of DNA.
Because of their particular geometric configuration and electrostatic potential, G-quad-
ruplexes may indeed specifically accommodate small artificial ligands, such as planar
molecules, and an impressive number of candidates have been evaluated. Together with
chemists from the Institut Curie (M.P. Teulade-Fichou) we successfully identified a vari-
ety of G4 ligands and we wish to improve and functionalize these compounds, analyse
their biological effects, and ultimately find new classes of anti-proliferative agents with
anticancer properties.



Beyond biology

Quadruplexes may well be biologically relevant, but they could also be used for vari-
ous applications that are disconnected from cells. DNA is an attractive material for na-
notechnologies because of its self-assembly properties. The ability of nucleic acids to
self-assemble into a variety of nanostructures and nanomachines is being exploited by
a growing number of researchers. Extremely sophisticated structures and nanodevices
may be constructed with DNA. We believe that quadruplex structures offer interesting
new possibilities and we have demonstrated that quadruplexes can be incorporated into
nanodevices. We recently demonstrated that one can build a trimolecular G-quadruplex
(Zhou, Angewandte, 2012) An independent topic relates to the use of quadruplex DNAs
as molecular beacons (MB). We previously demonstrated that a G4-based MB outper-
forms a regular MB thanks to its differential ionic sensitivity.
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Signal transduction in
Nealth & diseases

Transforming growth factor-R plays an important role in the development and main-
tenance of homeostasis of the vascular systems by regulating functions of en-
dothelial cells and smooth muscle cells. Analysing the effects of TGFR on cytoskel-
eton organisation led us to discover actin-rich structures named podosomes in
aortic endothelial cells. Ongoing projects aim at demonstrating the existence of
podosomes in vivo and determine their role in endothelial cell (patho)physiology. In
vitro work ams at a full characterization of endothelial podosomes and elucidation
of the molecular mechanisms involved in their assembly and disassembly in both
microvascular and macrovascular endothelial cells.

Endothelial cells contribute to the pathophysiology of most diseases. We are studying
how environmental cues impact on these cells and translate into alterations of their
functions, focusing on changes in extracellular matrix composition/rigidity and cytokine
contexts. Our studies aim at a better understanding the cellular and molecular pro-
cesses affecting endothelial cell behavior in human diseases such as tumor angiogenesis
and pathological vessel remodeling, with the long term goal to identify molecular targets
for therapeutic intervention.

Our studies have established that TGFR causes the reorganization of the actin cytoskel-
eton into punctate structures named podosomes. A podosome is made of a columnar
actin-rich core standing perpendicular to the plane of the ventral plasma membrane
and embedded in a ring structure of integrins and integrin-associated proteins. Other
components include signaling molecules such as tyrosine-kinases, GTPases and effec-
tors proteins as in focal adhesion. However, unlike focal adhesions, gelsolin, dynamin,
cortactin and WASp/N-WASp are also detected. Another peculiarity of podosomes is
that they are enriched in matrix metalloproteases, bestowing them with the capacity to
degrade the extracellular matrix. Podosomes are usually found in cells of the myelo-
monocytic lineage where they seem to be involved in adhesion and invasion. These cells
share in common the ability to cross anatomical boundaries. However, the role played
by endothelial podosomes is still unknown and there is yet no direct evidence proving
the occurrence of podosomes in vivo.
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To establish physiological relevance of endothelial podosomes, we set up an “en face”
viewing system to visualise the endothelium in murine aortic vessel segments. This
model enables us to visualise the cytoskeleton of endothelial cells in its native environ-
ment. Whereas the normal endothelium is devoid of podosomes, exposure of the tissue
to physiological concentrations of TGFR induces the formation of the structures in situ.
The detection of podosomes in living tissues opens the way to investigate in which cel-
lular processes podosome forming cells are engaged. Our hypothesis is that podosomes
are cellular devices devoted to vessel remodeling. The next aim is to demonstrate the
occurrence of endothelial podosomes in vivo.

We also find podosomes in endothelial cells isolated from diseased human aortic vessel
segments, suggesting that podosomes are associated with a pathological state. We are
particularly interested in the role of podosomes in vascular genetic disorders involving
hyperactivation of TGFR signaling pathways such as Marfan syndrome or those involving
defective TGFR signaling such as Hereditary Hemorrhagic Teleangiectasia (HHT).

In terms of signal transduction, canonical Smad pathways activated downstream of TGFR
receptors play a central role. For the non-canonical pathways, Cdc42 is a master regula-
tor of podosome formation. We have now established that Fgd1 is the guanine exchange
factor regulating Cdc42 in this programme. Fgd1l undergoes Src-dependent tyrosine
phosphorylation, translocates to the membrane and works in a complex with cortac-
tin to activate Cdc42 and induce actin polymerization for podosome formation (Fig.1).
These findings reveal the involvement of Fgdl in endothelial cell biology and open up
new avenues to study its role in vascular pathophysiology. Because Fgd1 appears as a
central regulator of extracellular matrix remodeling, we are focusing our work on Fgd1
regulation by TGFR signals.

We also demonstrated that TGFR induces podosome formation in other cells. Helicobac-
ter pylori promotes podosome formation in murine primary hepatocytes in vitro, and this
occurs through the release of TGFR (Fig. 2). Liver cells with podosomes have reduced
self-healing capacities. Helicobacter pylori which colonizes the stomach in about 50% of
all humans is well known as a key risk factor in gastric diseases, it may also damage liver,
causing cirrhosis and liver cancer. Although it is not yet clear which role podosomes play
in the response to bacterial infection, one may expect that in vivo, podosomes in liver
cells infected with Helicobacter pylori contribute to the pathological state.
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Derek McCusker studied Immunology at Glas-
gow University and focused on the role of the
proteasome in antigen presentation in Prof
John Trowsdale’s lab at Cancer Research UK
during his thesis. During postdoctoral work
with Dr Robert Arkowitz at the Laboratory of
Molecular Biology in Cambridge he became
interested in the control of cell growth. He
then joined Prof Douglas Kellogg’s group
at the University of California, Santa Cruz,
where he investigated how cells coordinate
cell growth and cell division, a key problem
in cell biology. He was recruited by CNRS in
September 2009 and joined IECB as a group
leader. The group uses interdisciplinary ap-
proaches to study how cell growth is coordi-
nated with progression through the cell cycle.
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Dynamics of cell growth
& cell division

Cells grow, duplicate their genome and divide via a series of events collectively
termed the cell cycle. Coordination between the cell cycle machinery and proteins
that regulate cell growth ensure the fidelity of cell division; however, the underlying
mechanisms are unclear. Failure of these control mechanisms has been directly
linked to tumour formation. The goal of the Cell Growth and Division Laboratory is
to understand how cell growth is controlled and how growth is coordinated with
cell cycle progression. We address these fundamental questions using cutting
edge interdisciplinary approaches including biochemistry, high speed and super
resolution microscopy and mathematical modelling.

Cdk1-dependent membrane trafficking dynamics

Cyclin-dependent kinase 1 (Cdk1l) is required for polarization of the actin cytoskel-
eton and phosphorylates key Rho-GTPase regulators that direct actin polarization and
growth. Attention has therefore focused on a role for Cdk1l in initiating growth via
polarization of actin. However, Rho-family GTPases also control membrane trafficking.
We therefore tested whether the role of Cdk1 in polarized cell growth extends beyond
its role in controlling the actin cytoskeleton. To do so, we investigated the dynamics
of membrane trafficking pathways after Cdk1 inhibition using “chemical genetics”, bio-
chemistry and high speed evanescent-field imaging in live cells.
We made the following observations that were published in Molecular Biology of the Cell
in 2012:

e Inhibition of Cdk1 attenuates cell surface growth to a similar extent as actin
depolymerization.

e Cdk1 activity is required for normal trafficking of post-Golgi secretory vesi-
cles (Figure 1).

e Whereas actin depolymerization results in the accumulation of post-Golgi
vesicles in the cytoplasm, vesicles do not accumulate after inhibition of Cdk1 activity.
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Figure 1. Retrograde streaming of post-Golgi vesicles from the sites of polarized growth into the mother
cell after Cdk1 inhibition. The top panel shows a schematic kymograph where the coloured lines indicate a
vesicle trajectory and the arrow indicates the direction of movement. (Top) After Cdk1 inhibition: the move-
ment of vesicles is away from the plasma membrane. (Middle) After Cdk1 inhibition a vesicle (yellow arrow
head) moves to the vacuolar membrane (red), then disappears. (Bottom) Control cells where vesicles move
normally from the mother cell to the bud.



Cdk1, a core cell cycle regulator, thus plays a novel role in regulating cell surface growth
that extends beyond its role in organizing the actin cytoskeleton. This may involve the
regulation of membrane trafficking events that have to be coordinated with cell cycle
progression in order to maintain cell size and shape. This work is part of an ongoing col-
laboration between my group and Prof. Douglas Kellogg, University of California, Santa
Cruz, USA.

Robust polarity establishment via an endocytosis-based cortical corralling mecha-
nism.

The final size and shape that cells adopt is governed in part by the rate and location
of plasma membrane growth. This growth is largely driven by exocytic vesicle fusion,
while endocytosis removes membrane. The relative rates of these two processes there-
fore contributes to cell size. In budding yeast, endocytic and exocytic vesicles localize
to growth sites in the bud. Given the antagonistic relationship of these processes, this
arrangement could be incompatible with the membrane efflux required for polarized
growth of the bud. Our previous work demonstrated that endocytic vesicles form a ring
around exocytic sites at the cortex. To address whether this might facilitate the forma-
tion of a stable polarity axis that contributes to polarized growth, we studied the dynam-
ics of endo- and exocytic vesicles using high resolution in vivo imaging and in silico
mathematical modeling (Figure 2).

We made the following observations that will be published in the Journal of Cell Biology
in 2013:

e Robust polarity establishment involves dynamic changes in exocytic and en-
docytic trafficking systems (Figure 2).

e Robust polarity establishment involves the generation of a specific endocytic
signature.

e Endocytic cortical corralling is required for robust polarity establishment.
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Figure 2. Robust polarity establishment involves dynamic changes in exocytic and endocytic trafficking sys-
tems. (A) Transition of an “in silico” cell from a non-polarized (left) to a polarized state. Membrane-bound
active Cdc42 depolarized over the plasma membrane (top left) polarizes to a unique cluster of active Cdc42
over time (top right). The Cdc42 kymograph (upper panel) shows active Cdc42 during polarization. The
kymograph in the lower panel shows individual endocytic and exocytic events over time (x-axis) along the
cortex (y-axis). A tight pole of exocytosis develops (cyan) overlapping with the active Cdc42, and is corralled
by a ring of endocytosis (red, bottom right). (B) Random endocytic and exocytic distributions in vivo in a non-
polarized cell (left) change to an organized ‘bull’s-eye-pattern’ in a polarized cell (right) with a tight exocytic

zone surrounded by endocytic vesicles.

Pole 4 — Molecular
& cellular biology ‘ 42

Selected publications

Artiles K., Anastasia S., McCusker D. and Kel-
logg D. (2009). The Rts1 regulatory subunit of
protein phosphatase 2A (PP2A) is required for
G1 cyclin transcription and nutrient modula-
tion of cell size. PLoS Genetics. 5: €e1000727.

Egelhofer T.A., Villen J., McCusker D., Gygi
S.P. and Kellogg D.R. (2008). The septins
function in G1 pathways that influence the
pattern of cell growth in budding yeast. PLoS
ONE. 3: e2022.

Royou A., McCusker D., Kellogg D. and Sulli-
van W. (2008) Grapes(Chk1) prevents nuclear
Cdk1 activation by delaying Cyclin B nuclear
accumulation. J. Cell Biol. 183(1):63-75.

McCusker D., Denison C,. Anderson S., Egel-
fofer T., Shokat K., Yates J. and Kellogg D.
(2007). Cdk1 Coordinates cell surface growth
with the cell cycle. Nature Cell Biol. 9: 506-
515.

McCusker D., Barale S. and Arkowitz R.
(2006). Cdc42p GDP/GTP cycling is necessary
for cell fusion during yeast mating. Mol. Biol.
Cell. 17: 2824-38.

Barale S., McCusker D., and Arkowitz R.
(2004). The exchange factor Cdc24 is re-
quired for cell fusion during yeast mating.
Eukaryotic Cell 4 :1049-1061.

McCusker D., Wilson M., and Trowsdale J.
(1999). Organisation of the genes encoding
the human proteasome activators PA28 alpha
and beta. Immunogenetics. 49: 438-45.

McCusker D., Jones T., Sheer D., Trowsdale
J. (1997). Genetic relationships of the genes
encoding the human proteasome b subunits
and the proteasome PA28 complex. Genom-
ics 45: 362-367.




48 Pole 4 — Molecular
& cellular biology

Dr. Denis Dupuy

Research officer (CR1), Inserm

Denis Dupuy initially trained in Biology at
University of Pau and got his Master of Sci-
ence in Molecular and Cell Biology at Univer-
sité Bordeaux Segalen. He did his Ph.D. thesis
in human genetics in the laboratory of Dr.
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na-Farber Cancer Institute (Harvard Medical
School, Boston, Ma) for a Post-Doctoral train-
ing in systems biology. There he acquired the
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tematic analysis of spatiotemporal gene ex-
pression in vivo in C. elegans.
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Genome regulation
& evolution

The team is interested in understanding the mechanism of formation of molecular
assemblies in order to design and build new nanometric molecular assembly sys-
tems of amphiphilic molecules, the morphologies and functions of which can be
finely tuned. This requires first of all understanding the role of different parameters
(molecular architecture and various physico-chemical parameters) on the molec-
ular assemblies. Once the control of the assembly formation at molecular level is
achieved, their functionalisation can be envisaged. The assemblies can therefore
serve as the support for the biomolecular structure formation or the induction of
interaction between the aggregates via molecular recognition.

The major goal of our group is to generate an integrative model of tissue-specific post-
transcriptional regulation processes in Caenorhabditis elegans. Many cis-acting ele-
ments and trans-acting factors involved in the regulation of these processes have been
characterized. However, integrative models of the molecular mechanisms underlying
the sophisticated cell- and stage-specific patterns of regulation are yet to be devel-
oped due to difficulties in following these events in vivo. Post-transcriptional regulation
represents a critical aspect of genetic regulatory networks in eukaryotes. To dissect
the genetic requirements for these mechanisms we will generate the first quantitative
genome-scale dataset of post-transcriptional regulation in vivo during C. elegans de-
velopment. .

We focus our effort on two major aspects of post-transcriptional regulation:

Quantitative analysis of UTR-mediated regulation

Small non-coding RNAs such as microRNAs (miRNAs) and small interfering RNA (siRNAs)
have recently emerged as a novel class of post-transcriptional gene expression regula-
tors that interact with 3’ untranslated regions (UTR) and interfere with the translation of
the mRNAs, or cause their degradation, thus altering the amount of the corresponding
protein in the cell. The 115 miRNAs identified to date in C. elegans have been predicted
to regulate about 10% of the protein coding genes but only a few of these predicted
miRNA/UTRs interactions have been experimentally validated and functionally charac-
terized in C. elegans.

More than one miRNA is generally predicted to interact with a given UTR, providing the
opportunity to study combinatorial regulation. We will select 200 genes displaying an
UTR predicted to interact with a variety of combinations of miRNAs to produce the first
genome-scale quantitative survey of the function of these interactions in vivo. For each
selected gene we will generate transgenic animals carrying a polycistronic construct in
which the corresponding endogenous promoter will be driving the expression of two
reporters: a red fluorescent protein (mCherry) with the permissive unc-54 UTR to moni-
tor the transcriptional activity of the promoter and a green transcriptional fusion (GFP)
associated to the cognate UTR to measure the contribution of post-transcriptional regu-
lation (Figure 1a).

Quantitative analysis of alternative splicing

Alternative splicing of pre-mRNAs is a widespread mechanism that contributes to the
spatiotemporal diversity of gene expression in metazoans. In Caenorhabditis elegans,
it has been estimated that ~10% of genes are subjected to alternative splicing. To date,
there is no information about global regulation of alternative splicing during worm de-
velopment. In a recent study using a custom-made microarray, only ~20% of the test-
ed genes showed a significant change in isoform ratio in the course of development.
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Figure 1: Two-color reporters for in vivo post-transcriptional regulation studies. a) The function of en-
dogenous UTR sequences will be tested by direct comparison of expression levels with the unc-54 con-
trol expressed from the same double-reporters operon. b): Tissue and temporal specificity of alternate
isoforms will be investigated by generating reporter constructs expressing distinct fluorescent markers

For the majority of the genes, for which EST data indicates alternative splicing events,
no variation has been observed. This might indicate that most alternative isoforms are
regulated in a tissue-specific rather than stage-specific manner. Such tissue- or cell-
specific events are notoriously difficult to follow using microarray analyses. We will use a
variation of the two-color reporter system pioneered by our collaborator H. Kuroyanagi
(Tokyo) in which two fluorescent reporters are respectively fused to mutually exclusive
alternatively spliced exons (Figure 1b), to characterize the alternative splicing patterns of
200 genes. This will provide the first large-scale overview of alternative splicing regula-
tion in vivo in a metazoan organism.

In summary

To build dynamic models of cell differentiation it will be important to integrate compre-
hensive datasets of expression information and physical relationships between regula-
tors and their targets within the system of interest. Tremendous efforts are underway
to collect such datasets in C. elegans which make it the ideal model organism to reach
this objective. Our goal is to complement these approaches with a systematic quantita-
tive analysis of major spatiotemporal post-transcriptional regulation processes in vivo
in C. elegans.
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Following a bachelor degree in physiology
and cell biology, Anne Royou did a post-
graduate degree in molecular and cellular
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PhD thesis under the guidance of Dr. Roger
Karess, at the Centre de Génétique Molécu-
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Control & dynamics
of cell division

The mechanisms that safeguard cells against aneuploidy are of great interest as
aneuploidy contributes to tumorigenesis. Using live imaging approaches, we have
identified two novel mechanisms that permit the accurate transmission of chro-
mosomes during cell division. The first mechanism involves the faithful segrega-
tion of damaged chromosomes. Our studies reveal that chromosome fragments
segregate properly to opposite poles. This poleward maotion is mediated through
DNA tethers that connect the chromosome fragments. The second mechanism
involves the coordination of chromosome segregation with cell cleavage. We
found that cells can adapt to a four-fold increase in chromatid length by elongat-
ing transiently during anaphase. This mechanism ensures the clearance of chro-
matids from the cleavage plane at the appropriate time during cytokinesis, thus
preserving genome integrity.

Mitosis is the final stage of the cell cycle where a copy of the duplicated genome is
transmitted to each daughter cell. Failure to do so produces daughter cells with an in-
appropriate genome content, also called aneuploidy. Aneuploidy can have deleterious
consequences for the cell and the organism as the cell looses the integrity of its genome.
Aneuploidy is a hallmark of cancerous cells and there is growing evidence that it con-
tributes to tumorigenesis. Aneuploidy can arise from aberrant cell division due to failure
in DNA repair or defects in chromosome segregation. To protect its genome content,
the cell relies on checkpoints. The DNA damage checkpoint acts in interphase to prevent
the cell from entering mitosis in the presence of altered DNA. This provides time for
repair. The spindle assembly checkpoint acts in mitosis to delay anaphase onset until all
chromosomes are properly attached to the spindle via their centromere/kinetochore. It
ensures that chromatids are faithfully segregated to the poles so that each daughter cell
inherits the correct number of chromosomes. However, cells can adapt to checkpoints
and resume the cell cycle. For instance, adaptation to the DNA damage checkpoint re-
sults in a situation in which the cell enters mitosis with damaged DNA. Entering mitosis
with unrepaired DNA double strand break results in the production of chromosome
fragments lacking centromeres (acentric fragments). Since the centromere is required
for kinetochore function and thus chromatid segregation, these acentric chromosome
fragments would be incapable of moving poleward during anaphase. If unchecked, this
situation might lead to the production of aneuploid daughter cells.

Is there a mechanism that processes broken chromosomes in mitosis and thus
prevents the production of aneuploid daughter cells?

We investigated the fate of cells going through mitosis with broken chromosomes. We
used the I-Crel endonuclease to make site-specific DSB in the Drosophila sex chromo-
somes (Figure 1A). While I-Crel expression produces acentric chromatids in the vast
majority of dividing cells, remarkably, it had no effect on adult survival. By monitoring
chromosome segregation in live neuroblasts by time-lapse microscopy, we discovered
that acentric fragments lagged during anaphase but eventually segregated toward the
poles (Figure 1B). The poleward movement of the acentric fragment is mediated through
DNA tethers connecting the acentric fragments to their centric partners. These tethers
are decorated with Polo kinase, a key mitotic regulator, the spindle checkpoint com-
ponent BubR1 and two chromosomal passenger complex (CPC) proteins, INCENP and
Aurora-B (Figure 1C). Reduced BubR1 or Polo function results in abnormal segrega-
tion of acentric chromatids, a decrease in acentric chromosome tethering and a great
reduction in adult survival. This led to the proposal that BubR1 and Polo facilitate the
accurate segregation of acentric chromatids by maintaining the integrity of the tethers
that connect acentric and centric fragments. My group is currently defining the nature



and property of the DNA tether and the molecular pathway that regulate its formation
and maintenance. In particular, we are focusing on deciphering the role and regulation
of BubR1 localization on the tether.
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Figure 1: BubR1-coated DNA tethers facilitate the poleward segregation of acentric chromatids. (A) Schemat-
ic illustration (left) and DAPI staining (right) of the Drosophila mitotic X chromosome. The centromeres (cyan
circles) are near the telomeres in the heterochromatin “head” brightly stained with DAPI. The endonuclease
I1-Crel cuts at the rDNA locus located in the pericentromeric heterochromatin. I-Crel generates two distinct
chromosome fragments, a small heterochromatic fragment containing the centromeres (centric) and a long
fragment containing the sister chromatid arms (acentric). Scale Bar=2um. (B) Time lapse images of mitotic
GFP-H2Av-labeled neuroblasts from heat shocked larvae expressing I-Crel. The acentrics (cyan arrowheads)
are aligned at the metaphase plate. At anaphase, they lag behind the main chromatids but eventually move
toward the poles. Two acentric fragments are seen moving toward each pole. The white lines in the last col-
umn highlight the contour of the dividing cells. Time: min:sec. Scale Bar: 5pm. (C) Neuroblasts from I-Crel
heat shocked larvae double labeled with GFP-BubR1 (red, top row) and RFP-H2Av (cyan). The yellow arrows
highlight BubR1 signal at the kinetochore. The red arrow points to BubR1 localization on the tether. Scale
Bar: 10pm.

How does the cell sense that the sister chromatids have cleared the cleavage plane
before the completion of cell division?

My group is equally interested in addressing the fundamental, yet largely uncovered
issue of how chromosome segregation is coordinated with cell division. This coordina-
tion is essential for proper transmission of the genetic material into daughter cells. We
monitored Drosophila neuroblasts going through mitosis with abnormally long chromo-
somes induced by the expression of the endonuclease I-Crel. Our study revealed a novel
mechanism by which cells coordinate chromosome segregation with cell division. Cells
can adapt to a four-fold increase in chromatid length by elongating transiently during
anaphase/telophase (Figure 2A). This increase in cell length is concomitant with the
spreading of cortical myosin rings without compromising cytokinesis (Figure 2B). This
response is mediated by the Rho Guanine-nucleotide exchange factor. This novel sign-
aling between chromatid arms and cortical myosin ensures coordination between the
clearance of chromatid arms from the cleavage site and completion of cytokinesis (Figure
2C). We are currently trying to elucidate the mechanism by which the trailing chromatid
arm triggers cell elongation.

Figure 2: Cell elongation is an adaptive response for clearing long chromatid arms from the cleavage plane.
(A) Time-lapse images of control cells (top row) and cells carrying an abnormally long chromosome (Bot-
tom row). The chromosomes are marked with H2Av::RFP. The cell carrying a long chromosome transiently
elongates during anaphase and rounds up once the chromatids have cleared the cleavage plane. (B) Still im-
ages of control cell (top row) and cell with long chromosome (bottom row) expressing H2Av::RFP (Red) and
Myosin::GFP (Cyan). In control cells, Myosin forms a tight ring that cleaves the cell during a process called
cytokinesis. In cells with long chromosomes, cortical myosin forms a main contractile ring plus additional
rings that facilitate cell deformation. (C) Model for coordinating chromosome segregation and cell division. In
anaphase, the presence of long chromatids at the cleavage site triggers the formation of extra myosin rings
beyond the main contractile ring. These extra myosin rings deform the cortex provoking the elongation of

the cell.
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Organic & medicinal
chemistry

Small natural molecules have been shaped and optimized by evolution and are
therefore perfectly tailored to interact with natural macromolecules and induce
a biological response. Our first research project consists in producing by short
sequences of reactions a set of structurally complex scaffolds which can be
transformed into a wide diversity of natural product analogs of therapeutic inter-
est. This should provide an entry into the drug discovery process at a much more
advanced stage that does the screening of standard diversity libraries.

A second field of research deals with the development of new synthetic methods
most often inspired by problems encountered in natural product syntheses. The
group mainly focuses on the development of asymmetric catalytic reactions using
non-genotoxic reagents.

Diverted total synthesis of natural product analogs

Synthesis of « small » molecules will be needed as long as they will be used for the
discovery of biological macromolecules, the study of their biological function and their
potential for the development of new therapeutic agents. This approach requires the
development of synthetic methods which provide a quick access to complex and diverse
molecular structures exhibiting properties never seen before. However biological mo-
lecules populate only a very small fraction of the multidimensional chemical descriptor
space available by synthesis. The synthetic chemist will therefore need guidelines to
prepare molecules with a chemical descriptor allowing them to interact with biologi-
cal macromolecules. Analogs of natural products which have been shaped by evolution
should allow for entry into the discovery process of bioactive molecules at a much more
advanced stage that does the screening of standard diversity libraries. One of our major
endeavour at IECB has been the development of efficient synthetic processes for the
production of new natural product analogs. We have developed unique 3-6 component
reactions which enable to create a variety of heterocyclic scaffolds which can then be
transformed in a few steps in a wide variety of complex heterocycles that could modu-
late biomacromolecular functions in a useful way (Scheme 1).
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This approach is now being applied to the synthesis of “fragments” inspired by pharma-
cologically interesting natural products or by known pharmacophores. A wide variety of
new natural product-like scaffolds have been efficiently synthesized by an intramolecu-

lar version of this strategy ( Scheme 2)
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We have also developed a new class of cyclic dienes which are aimed at opening quick and
efficient accesses to natural product analogs or fragments as illustrated in Scheme 3.
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Scheme 3

Design and evaluation of non-metallic catalysts for alkylation under non-genotoxic
conditions

Previous research in our group had led to the seminal discovery of silicon-derived Lew-
is superacids derived from perfluorinated triflimides. These Lewis-acid catalysts are
“green” catalysts which have been used by us and later by other groups around the
world for the activation of carbonyl compounds. These catalysts tolerate many functional
groups and are not toxic.

More recently we have performed studies of a reaction protocol allowing the benzylation
and allylation of nucleophilic substrates like enol ethers, allyl silanes or aromatic and
heteroaromatic compounds using non-genotoxic benzylating or allylating reagents in
the presence of trialkylsilyl triflimides catalysts. Interestingly the catalytic activity could
be tuned up by choosing the most appropriate alkyl substituent on silicon. Yields were
high and work-up was easy (Scheme 4). In most cases the reactions could be performed
without solvent. We believe that this procedure should appeal to the synthetic chemists
looking for practical, safe and environmentally acceptable synthetic methods.
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Scheme 4

In the course of these studies we discovered that benzylic acetates could be used in
Friedel-Crafts benzylation reactions of aromatics and heteroaromatics catalyzed by
Bronstedt acids such triflic acid or triflimides. This new procedure (Scheme 5) leads to a
wide variety of diarylmethanes which are substructures found in many pharmacologically
interesting compounds.

5% Bronsted Acid
@ Q -

The search for new “green” silicon catalysts has been pursued in 2012 in the framework
of a Marie Curie fellowship. We have succeeded in establishing a “structure-catalytic”
relationship for catalysts of general structure R'R?XSi-LG where R, R? are alkyl groups
of various sizes, X=F, Cl and LG = TfO, Tf,N-, ArSO,(Tf,)N-.... From these informations,
new chiral catalysts have been designed.

Scheme 5

Future

Priority will be given to the above projects. A joint programme on the new catalysts with
the group of J. Cossy in Paris will be implemented. A new programme on the design and
synthesis of inhibitors of proprotein convertases will start in a few months. It will involve
a tight collaboration with Dr. Majid Khatib of Inserm U1029. Dr. Majid Khatib has done
seminal contributions showing the key role of convertases on invasion, carcinogenesis
and angiogenesis.

Lo [ 48

Selected publications

Mendoza O., Rossey G., Ghosez L. (2011).
Bronstedt acid-catalyzed synthesis of diar-
ylmethanes under non-genotoxic conditions.
Tetrahedron Lett. 2011, 52(17), 2235-2239

Mendoza O., Rossey G., Ghosez L . (2010).
Trialkylsilyltriflimides as easily tunable or-
ganocatalysts for allylation and benzylation
of silyl carbon nucleophiles with non-geno-
toxic reagents. Tetrahedron Lett. 2010, 51,
2571-2575 (cover)

Zhu W., Mena M., Jnoff E., Sun N., Pasau P.,
Ghosez L. (2009). Multicomponent reactions
for the synthesis of complex piperidine scaf-
folds. Angew. Chem. Int. Ed., 48, 5880-5883
(cover)

Yang G., Ghosez L. (2009). Synthesis of enan-
tiopure a-chlorocyclobutanones as scaffolds
for the diverted total synthesis of serine pro-
tease inhibitors. Eur. J. Org. Chem., 111738-
1748 (special issue, invited paper)

Commandeur M., Commandeur C., De Paolis
M., Edmunds A.J., Maienfisch P., Ghosez L.
(2009). Studies related to the total synthesis
of the sesquiterpene core of the pyrroloben-
zoxazine natural product CJ-12662. Tetra-
hedron lett., 50, 3359-3362 (special issue,
invited paper)

Champeil E., Crean C., Larraya C., Pescitelli
G., Proni G., Ghosez L. (2008). Functionaliza-
tion of [60] fullerene via organometallic rea-
gents. Tetrahedron, 64: 10319-10330.

Commandeur C., Commandeur M., Bathany
K., Kauffmann B., Edmunds A..F., Maienfisch
P., Ghosez L. (2008) Study of the oxidation
of 3-hydroxypyrroloindoles to pyrrolobenzo-
xazine alkaloids Tetrahedron, 2011, 67(51),
9899-9908

Srinivas K., Kauffmann B., Dolain C., Léger
J.M., Ghosez L., Huc. I. (2008). Remote sub-
stituent effects and regioselective enhance-
ment of electrophilic substitutions in helical
aromatic oligoamides. J. Am. Chem. Soc, 130:
13210-13211.

Akhatou A., Rahini M. Cheboub K., Ghosez
L., Hanquet G. (2007). Acid-promoted en-
an-tioselective oxygen-atom transfer from
N-alkyl binaphtyl-derived oxaziridines onto
sulfides. Tetrahedron, 63, 8449-8462 (in-
vited paper, Tetrahedron 50th anniversary
issue).

Depré D., Chen L.-Y., Ghosez L. (2003). A
short multigram asymmetric synthesis of
prostanoid scaffolds. Tetrahedron, 59, 6797-
6812




49| Bt

Peer-reviewed
articles

10.

11.

12.

13.

14.

15.

16.

17.

Andreoli F., Doukara A.L., Mehdid A.M., Vanthuyne N., Roussel C.,
Dessolin J., Kraus J.L. (2013) Novel phenyl(thio)ureas bearing (thio)
oxothiazoline group as potential BACE-1 inhibitors: synthesis and
biological evaluation. J. Enzym. Inhib. Med. Ch., 28 (1) : 153-162.

Boeglin J, Venin C, Guichard G (2012) Development of a practical
solid-phase synthesis approach to 1,3,5-triazepan-2,6-diones.
Tetrahedron 68: 7472-7478

Delsuc, N., Poniman, L., Léger, J.-M., Hug, I. (2012) Assessing the
folding propensity of aliphatic units within helical aromatic oli-
goamide foldamers, Tetrahedron, 68, 4464

Aisenbrey C, Pendem N, Guichard G, Bechinger B (2012) Solid state
NMR studies of oligourea foldamers: Interaction of 15N-labelled
amphiphilic helices with oriented lipid membranes. Org Biomol
Chem 10: 1440-1447

Amrane, A., Adrian, M., Heddi, B., Serero, A., Nicolas, A., Mergny,
J.L. & Phan, A.T. Formation of pearl-necklace monomorphic G-
quadruplexes in the human CEB25 minisatellite (2012) J. Am. Chem.
Soc. Vol. 134: 5807-16.

Amrane, S., Mackereth, C.D. (2012) Protein chemical shift assign-
ments of the unbound and RNA-bound forms of the alternative
splicing factor SUP-12 from C. elegans . Biomol NMR Assign, doi:
10.1007/s12104-013-9463-9

Auzanneau, C.; Montaudon D.; Jacquet, R.; Puyo, S.; Pouységu, L.;
Deffieux, D.; Elkaoukabi-Chaibi, A.; De Giorgi, F.; Ichas, F.; Quideau,
S.; Pourquier, P. The Polyphenolic Ellagitannin Vescalagin Acts as a
Preferential Catalytic Inhibitor of the Alpha Isoform of Human DNA
Topoisomerasse Il. Mol. Pharmacol. 2012, 82, 134-141.

Batat, P., Vives, G., Bofinger, R., Chang, R.-W., Kauffmann, B., Oda,
R., Jonusauskas, G., McClenaghan, N. D. (2012) Dynamics of ion-
regulated photoinduced electron transfer in BODIPY-BAPTA conju-
gates, Photochem. Photobiol. Sci., DOI: 10.1039/C2PP25130B (se-
lected among the top ten most accessed PPS article in August 2012).

Bernard G, Chouey E, Putorti ML, Tetreault T, Takanohashi A, Car-
asso G, Clement I, Boespflug-Tanguy O, Fribourg S, Teichmann M,
Megarbane A, Schiffmann R, Vanderver A, Brais B(2011). Mutation of
the RNA polymerase Il subunit POLR3A cause a recessive hypomy-
elinating leukodystrophy. Am. J. Hum. Genet., 89 : 415-423.

Bidaud-Meynard A., D. Arma, S. Taouji, M. Laguerre, J. Dessolin, J.
Rosenbaum, E. Chevet & V. Moreau. (2013) A novel small-molecule
screening strategy identifies mitoxantrone as a Rho-GTPase inhibi-
tor. Biochemical Journal, 450 : 55-62.

Bijani C., C. Arnarez, S. Brasselet, C. Degert, O. Broussaud, J. Elez-
garay & E.J. Dufourc. (2012) Stability and structure of proteino-
lipoamino acids colloidal particles: towards nasal delivery of phar-
maceutically active proteins. Langmuir, 28 : 5783-5794.

Boivin, MC., P. Chevallier, CA. Hoesli, J. Lagueux, R. Bareille, M.Rémy,
L. Bordenave, and MC. Durrieu, G. Laroche, (2013), Human saphen-
ous vein endothelial cell adhesion and expansion on micropatterned
polytetrafluoroethylene, Journal of Biomedical Materials Research:
Part A, 101A (3), 694-703

Bouchecareilh M, Higa A, Fribourg S, Moenner M, Chevet E (2011).
Peptides dervied from the bifunctional kinase/RNase enzyme IREla
modulate IREla activity and protect cells from endoplasmic reticu-
lum stress. FASEB J, 25 : 3115-3129.

Cala O., E. J. Dufourc, E. Fouquet, C. Manigand, M. Laguerre & I.
Pianet. (2012) The colloidal state of tannins impacts the nature of
their interaction with proteins: The case of Salivary Proline-Rich
Protein/procyanidins binding. Langmuir, 28 (50) : 17410-17418.

Calleja V., M. Laguerre & B. Larijani. (2012) Role of the C-terminal
regulatory domain in the allosteric inhibition of PKB/Akt . Advances
in Biological Regulation, 52 : 46-57.

Chardon E, Dahm G, Guichard G, Bellemin-Laponnaz S (2012) Deri-
vatization of Preformed Platinum N-Heterocyclic Carbene Complex-
es with Amino Acid and Peptide Ligands and Cytotoxic Activities
toward Human Cancer Cells. Organometallics 31: 7618-7621

Chardon E, Puleo GL, Dahm G, Fournel S, Guichard G, Bellemin-
Laponnaz S (2012) Easy Derivatisation of Group 10 N-Heterocyclic
Carbene Complexes and In Vitro Evaluation of an Anticancer Oestra-
diol Conjugate. ChemPlusChem 77: 1028-1038

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Chollet, C., M. Remy, R. Bareille, Guignandon A. Bordenave L. Laro-
che G., MC Durrieu, 2012, Impact of peptide micropatterning on en-
dothelial cell actin remodeling for cell alignment under shear stress,
Macromolecular Biosciences, 12(12),1648-1659

Cunha, A., AP. Serro, V. Oliveira, Almeida, R. Vilar, M-C Durrieu,
2013, Wetting behaviour of femtosecond laser textured Ti-6Al-4V
surfaces, Applied Surface Science, 265, 688-696

Daubon T, Rochelle T, Bourmeyster N, Génot E. (2012). Invadopo-
dia and rolling-type motility are specific features of highly invasive
p190(bcr-abl) leukemic cells. Eur J Cell Biol.;91(11-12):978-87.

Delauriére, L., Dong, Z., Laxmi-Reddy, K., Godde, F., Toulmé, J.-J.,
Huc, I. (2012) Deciphering aromatic oligoamide foldamer-DNA in-
teractions, Angew. Chem. Int. Ed., 51, 473

Diebold M.L.*, Fribourg S.*, Koch M., Metzger T. Romier C. (2011)
Deciphering correct strategies for multiprotein complexe assembly
by co-expression: Applications to complexes as large as the histone
octamer, in press. * equal first

Douat-Casassus C, Pulka K, Claudon P, Guichard G (2012) Micro-
wave-Enhanced Solid-Phase Synthesis of N,NO-Linked Aliphatic
Oligoureas and Related Hybrids. Org Lett 14: 3130-3133

Drappier, C., Wirotius, A.-L., Bathany, K., Ibarboure, E., Condas-
samy, O., Garanger, E. and Lecommandoux, S. (2013) Biofunctional
micellar nanoparticles from peptide-b-polymer chimeras. Polymer
Chemistry, DOI: 10.1039/C2PY21044D

Ducousso, M., OF. Zouani, C. Chanseau, C. Chollet, C. Rossignol,
B. Audoin, M.-C. Durrieu, Evaluation of mechanical properties of
fixed bones cells with submicrometer thickness by picosecond ul-
trasonics, Eur. Phys. J. Appl. Phys. (2013) 61: 11201 DOI: 10.1051/
epjap/2012120279

Dufourc E.J., S. Buchoux, J. Toupé, M.-A. Sani, F. Jean-Francois, L.
Khemtémourian, A. Grélard, C. Loudet-Courréges, M. Laguerre, J.
Elezgaray, B. Desbat & B. Odaert. (2012) Membrane Interacting Pep-
tides: From Killers to Helpers. Current Protein & Peptide Science,13
1620-631.

Elezgaray J. & J.P. Aimé. (2012) Folding of small origamis. J. Chem.
Phys., 36 : 065102.

Elkaim J., Castroviejo M., Bennani D., Taouji S., Allain N., Laguerre
M., Rosenbaum J., Dessolin J., Lestienne P. (2012) First identification
of small molecule inhibitors of Pontin by combining virtual screen-
ing and enzymatic assay. Biochem. J., 443 (2) : 549-559.

Ferrand Y., C. Nagula, A. M. Kendhale, C. Aube, B. Kauffmann, A.
Grélard, M. Laguerre, D. Dubreuil & I. Huc. (2012) Long Range Ef-



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

fects on the Capture and Release of a Chiral Guest by a Helical Mo-
lecular Capsule. J. Am. Chem. Soc., 134: 11282-11288.

Ferrand, Y., Chandramouli, N., Kendhale, A. M., Aube, C., Kauff-
mann, B., Grélard, A., Laguerre, M., Dubreuil, D., Huc, 1. (2012)
Long-range effects on the capture and release of a chiral guest by a
helical molecular capsule, J. Am. Chem. Soc., 134, 11282

Gaboyard, M., R. Clérac, L. Vellutini, S. Nlate, K. Heuzé, Metalloden-
dritic Structure Design of Grafted Core-Shell g-Fe203 Nanoparti-
cles Used as Recoverable Catalysts in the Suzuki C-C Coupling, D.
Rosario-Amorin, Chemistry, Eur. J., 18, 3305-3315.

Gan, Q., Ferrand, Y., Chandramouli, N., Kauffmann, B., Aube, C.,
Dubreuil, D., Huc, I. (2012) Identification of a foldaxane kinetic by-
product during guest- induced single to double helix conversion, J.
Am. Chem. Soc., 134, 15656

Garanger, E. and Lecommandoux, S. (2012) Towards bioactive nan-
ovehicles based on protein polymers. Angewandte Chemie Interna-
tional Edition, (51): 3060-3062

Genot E, Daubon T, Sorrentino V, Buccione R. (2012). Fgdl as a
central regulator of extracellular matrix remodeling- lessons from
faciogenital dysplasia. J Cell Sci.;125(Pt 14):3265-70

Gopal Bag B., C. Garai, R. Majumdar & M. Laguerre. (2012) Natural
Triterpenoids as Renewable Nanos. Structural Chemistry, 23 : 393-
398.

Haddad R., Maurice F., Viphakone N., Voisinet-Hakil F., Fribourg S,
Minvielle-Sebastia L. (2012). An essential role for Clp1 in assembly
of polyadenylation complex CF IA and Pol Il transcription termina-
tion. Nucleic Acids Res., 40(3): 1226-1239.

He, H.Z., Leung, K.H., Yang, H., Chan, D.S.H., Leung, C.H., Zhou, J.,
Bourdoncle, A., Mergny, J.L. & Ma, D.L. Label-free detection of sub-
nanomolar lead(ll) ions in aqueous solution using a metal-based
luminescent switch-on probe (2012) Biosensors & Bioelectronics, in
press. 10.1016/j.bios.2012.08.060

Jahier, C. Nlate, S. (2012) L-Proline-Derived Dendritic
Tetrakis(diperoxotungsto)phosphate : Synthesis and Enantioselec-
tive Oxidation Catalysis, Eur. J. Inorg. Chem, 833-840.

Jintoku, H., Takafuji, M., Oda, R., lhara H. (2012) Enantioselective
recognition by highly ordered porphyrin assembly on chiral molecu-
lar gel: .Chemical Communications, 48, 4881-4883,

Jose M, Tollis S, Nair D, Sibarita JB, McCusker D (2013) Robust polar-
ity establishment occurs via an endocytosis-based cortical corral-
ling mechanism. Journal of Cell Biology. In press.

Juin A, Billottet C, Moreau V, Destaing O, Albiges-Rizo C, Rosen-
baum J, Saltel F*, Génot E*. (2012). Physiological typel collagen
organization induces the formation of a novel class of linear inva-
dosomes. Mol Biol Cell.;23(2):297-309.

Juin A, Planus E, Guillemot F, Horakova P, Albiges-Rizo C, Génot E,
Rosenbaum J, Moreau V, Saltel F. (2012). Extracellular matrix rigidity
controls podosome induction in microvascular endothelial cells. Biol
Cell.;105(1):46-57.

Kotadia, S*, Montembault, E*, Sullivan, W. and Royou A (2012)
Cdk1l-dependent control of membrane trafficking dynamics. J. Cell.
Biol. 199(5):745-53. * denotes equal contribution

Kramer IM, Dahmani HR, Delouche P, Bidabe M, Schneeberger P.
(2012). Education catching up with science: prepating students
for three-dimensional literacy in cell biology. CBE Life Sci Educ.
11(4):437-47

Lamblin M., A. Sallustrau, C. Commandeur, T. Cresteil, F.-X. Felpin,
J. Dessolin. (2012) Synthesis and biological evaluation of hydrophilic
embelin derivatives. Tetrahedron, 68 (24) : 4655-4663.

Lamblin M., G. Naturale, J. Dessolin, F.-X. Felpin. (2012) Direct C-H
arylation of quinones with anilines. Synlett, 23: 1621-1624.

Le Roux-Goglin E, Varon C, Spuul P, Asencio C, Mégraud F, Génot
E. (2012). Helicobater infection induces podosome assembly in pri-
mary hepatocytes in vitro. Eur J Cell Biol.;91(3):161-70.

Lefébvre F, Prouzet-Mauléon V, Hugues M, Crouzet M, Vieillemard
A, McCusker D, Thoraval D, Doignon F. (2012) Secretory path-
way-dependent localization of the Saccharomyces cerevisiae Rho
GTPase-activating protein Rgdlp at growth sites. Eukaryot Cell.
May;11(5):590-600.

Lefevre S., Dumay-Odelot H., El-Ayoubi E., Budd A., Legrand P.,
Pinaud N., Teichmann M., Fribourg S. (2011) Structure-function
analysis of hRPC62 provides insights into RNA polymerase Il tran-
scription initiation Nature Structural and Molecular Biology, 18(3),
352-358

Lei, Y., M. Remy, O. Zouani, L.Pichavant, C. labrugére, MC.Durrieu,
2012, Peptide immobilization on polyethylene terephthalate sur-

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Publications
& patents

150

faces to study specific endothelial cell adhesion, spreading and mi-
gration, Journal of Materials Science: Materials in Medicine, 2012,
23(11):2761-72

Lei, Y., O.F. Zouani, M. Remy, C. Ayela, MC. Durrieu, 2012, Geomet-
rical Microfearure Cues for Directing Tubulogenesis of endothélial
cells, PLoS ONE, 7(7): e41163. doi:10.1371/journal.pone.0041163

Lei, Y., OF. Zouani, M. Rémy, L. Rami, MC Durrieu, 2012, Modula-
tion of Lumen Formation by Microgeometrical Bioactive Cues and
Migration Mode of Actin Machinery, Small, Nov 15. doi: 10.1002/
smll.201202410

Ma, D.K., He, H.Z., Chan, D.S.H., Mergny, J.L. & Leung, C.H. Label
free sensing of pH and silver nanoparticles using an “OR” logic gate
(2012) Analytical Chim. Acta Vol. 733: 78-83.

Malik G.; Natangelo, A.; Charris, J.; Pouységu, L.; Manfredini, S.;
Cavagnat, D.; Buffeteau, T.; Deffieux, D.; Quideau, S. Synthetic
Studies Toward C-Glucosidic Ellagitannins. A Biomimetic Total Syn-
thesis of 5-O-Desgalloylepipunicacortein A. Chem. Eur. J. 2012, 18,
9063-9074.

Manet, S., Karpichev, Y., Dedovets, D., Oda, R. (2013) The effect of
Hofmeister and alkylcarboxylate anionic counterions on Krafft tem-
perature and Melting temperature of cationic gemini surfactants,
Langmuir DOI: 10.1021/1a304341x

McCusker D*, Royou A, Velours C, Kellogg D* (2012) Cdkl-de-
pendent control of membrane trafficking dynamics. Mol Biol Cell.
Sep;23(17):3336-47. * denotes equal contribution.

McCusker D,* Royou A, Velours C, Kellogg D* (2012) Cdk1-depend-
ent control of membrane trafficking dynamics. Mol Biol Cell. * de-
notes equal contribution. Sep;23(17):3336-47.

Mergny, J.L. Quadruplexes in cells: Itae missa est? (2012) Nature
Chem. Biol. Vol. 8, 225-6.

Mergny, J.L. The -10% syndroma (2012) Biochimie. Vol. 94: 1261.

Monneau, Y.R., Nelson, C.J., Mackereth, C.D. (2012) Chemical shift
assignments of the catalytic domain of the yeast proline isomerase
Fpr4p. Biomol NMR Assign, 6, 123-126

Moreno-Morcillo M., Minvielle-Sébastia L., Fribourg S., Mackereth
C.D. (2011) Locked tether formation by cooperative folding of
Rnal4p monkeytail and Rnal5p hinge domains in the yeast CF IA
complex, Structure, 19 (4), 534-545.

Moreno-Morcillo M., Minvielle-Sébastia L., Mackereth C.D. Fribourg
S. (2011) Hexameric architecture of CstF supported by CstF-50 ho-
modimerization domain structure RNA, 17(3), 412-418.

Nelli Y-R, Douat-Casassus C, Claudon P, Kauffmann B, Didierjean C,
Guichard G (2012) An activated building block for the introduction
of the histidine side chain in aliphatic oligourea foldamers. Tetra-
hedron 68: 4492-4500

Nguyen, M., Lebarbé, T., Zouani, O.F., Pichavant, L., Durrieu, M.C.,
Héroguez, V. (2012) Impact of RGD nanopatterns grafted onto tita-
nium on osteoblastic cell adhesion. Biomacromolecules., 2012, 13,
896-904

Nicoludis, J.M., Barrett, S.P., Mergny, J.L. & Yatsunyk, L.A. Interac-
tion of G-quadruplex DNA with N-methyl mesoporphyrin IX, NMM
(2012) Nucleic Acids Res. Vol. 40: 5432-47.

Nikolantonaki, M.; Jourdes, M.; Shinoda, K.; Tesseidre, P.-L.;
Quideau, S.; Darriet, P. Identification of Adducts Between Odorif-
erous Volatile Thiols and Oxidized Grape Phenolic Compounds -
Kinetic Study of Adduct Formation under Chemical and Enzymatic
Oxidation Conditions. J. Ag. Food Chem. 2012, 60, 2647-2656.

Nlate, S., C. Jahier, (2013) Dendritic Polyoxometalates Hybrids: Ef-
ficient and Recoverable Catalysts for Oxidation Reactions, Eur. J. In-
org. Chem, (Invited review: special issues “Polyoxometalate chem-
istry”), sous presse.

Pendem N., C. Douat-Casassus, P. Claudon, M. Laguerre, S. Castano,
B. Desbat, D. Cavagnat, E. Ennifar, B. Kauffmann & G. Guichard.
(2013) Controlling Helix Formation in the ¥&d-Peptide Superfam-
ily: heterogeneous Foldamers with Urea/Amide and Urea/Carba-
mate Backbones. Angewandte Chemie International Edition, DOI:
10.1002/anie.201209838.

Pérez Colmenares, A.; Rojas, L. B.; Mitaine-Offer, A.-C.; Pouységu,
L.; Quideau, S.; Miyamoto, T.; Tanaka, C.; Paululat, T.; Usubillaga,
A.; Lacaille-Dubois, M.-A. Steroidal Saponins from the Fruits of So-
lanum torvum. Phytochemistry 2013, 86, 137-143.

Petenzi, M., Verga, D., Largy, E., Hamon, F., Doria, F., Teulade-Fi-
chou, M.P., Guédin, A., Mergny, J.L., Mella, M. & Freccero, M. Cati-
onic Pentaheteroaryls as Selective G-Quadruplex Ligands by Sol-
vent-Free Microwave-Assisted Synthesis (2012) Chem. Eur. J., Vol.
18: 14487-96.




o

71.

72.

73.

74.
75.

76.
77.
78.
79.
80.
81.
82.
83.

84.

85.
86.

87.

Publications
& patents

Pichavant L, Amador G, Jacqueline C, Brouillaud B, Héroguez V, Dur-
rieu M-C, 2012, pH-controlled delivery of Gentamicin Sulfate from
orthopedic devices preventing nosocomial infections. J. Control. Re-
lease, 10;162(2):373-81

Pribat A., R. Sormani, M. Rousseau-Gueutin, M.M. Julkowska, C.
Testerink, J. Joubés, M. Castroviejo, M. Laguerre, V. Germain & C.
Rothan. (2012) A Novel Class of PTEN Protein in Arabidopsis dis-
plays Unusual Phosphoinositide Phosphatase Activity and Efficiently
Binds Phosphatidic Acid. Biochemical Journal, 441:161-171.

Qi, T., Maurizot, V., Noguchi, H., Charoenraks, T., Kauffmann, B.,
Takafuji, M., Ihara, H., Huc, I. (2012) Solvent dependence of helix
stability in aromatic oligoamide foldamers, Chem. Commun., 48,
6337

Quideau, S.; Deffieux, D.; Pouységu, L. Resveratrol Still Has Some-
thing to Say About Aging ! Angew. Chem. Int. Ed. 2012, 51, 6824-
6826.

Renciuk, D., Zhou, J., Beaurepaire, L., Guédin, A., Bourdoncle, A. &
Mergny, J.L. A FRET-based screening assay for nucleic acid ligands
(2012) Methods. Vol. 57: 122-128.

Sanchez, J.-F., Kauffmann, B., Grélard, A., Sanchez, C., Trézéguet,
V., Hug, I, Lauquin, G. J.-M. (2012) Unambiguous structure of atrac-
tyloside and carboxyatractyloside, Bioorg. Med. Chem. Lett., 22,
2973

Shravani, M., Balaiah, S., Srinivas, K., Bhanuprakash, K., Huc, I.
(2012) Unusual regioselective electrophilic substitutions in quino-
line foldamers: Conceptual DFT and frontier molecular orbital anal-
ysis reveal the crucial role of folding and substituents, Chem. Phys.
Chem., 13, 3526

Smith, N., Amrane, S., Rosu, F., Gabelica, V. & Mergny, J.L. Mercury
Thymine interactions with a chair-type G-quadruplex architecture
(2012) Chem Comm Vol. 48: 11464-6.

Song, J., Arbona, J.-M., Zhang Z., Liu L., Xie E., Elezgaray J., Aimé J.-
P., Gothelf K., Besenbacher F., Dong M. (2012) Direct Visualization of
Transient Thermal Response of a DNA Origami. J. Am. Chem. Soc.,
134 :9844-9847.

Taib N., A. Aimé, S. Houmadi, S. Castano, P. Barthélémy, M. Laguerre
& I. Bestel. (2012) Chemical details on nucleolipid supramolecular
architecture: molecular modelling and physicochemical studies.
Langmuir, 28 : 7452-7460.

Taib N., Ahissan A., Moreau L., Camplo M., Houmaidi S., Desbat B., _

Laguerre M., Grinstaff M. W., Bestel I. & Barthélémy P. (2012) Supra-
molecular Systems Formation Directed via Nucleoside-lipid Recogni-
tion. J. of Colloid and Interface Science, 337 : 122-130.

Tamoto, R., Lecomte, S., Si, S., Moldovan, S., Ersen, O., Delville, MH.,
Oda, R., (2012) Gold Nanoparticle Deposition on Silica Nanohelices:
A New Controllable 3D Substrate in Aqueous Suspension for Optical
Sensing, JOURNAL OF PHYSICAL CHEMISTRY C 116 43 23143-23152

Teichmann M., Dumay-Odelot H., Fribourg S. (2012). Structural and
functional aspects of winged-helix domains at the core of initiation
complexes. Transcription, 3(1): 2-7.

Tetreault M., Choquet K., Orcesi S., Tonduti D., Balotin U., Teich-
mann M., Fribourg S, Schiffmann R., Brais B., Vanderver A., Bernard
G. (2011). Recessive mutations in POLR3B, encoding the second
largest subunit of Pol Ill, cause hypomyelinating leukodystrohpy.
Am. J. Hum. Genet., 89 : 652-655.

Zhou, J., Bourdoncle, A., Rosu, F., Gabelica, V. & Mergny, J.L. Tri-G
quadruplex: controlled assembly of a G-quadruplex structure from
three G-rich DNA strands (2012) Angew. Chem., Vol. 51: 11002-5.
Zouani, O.F., C. Chanseau, B. Brouillaud, R.Bareille, A. Medhi, MC
Durrieu, Altrered Nanoscale Depths Dimension Directs Stem Cells
Differentiation, Journal Cell Science, 2012, 125(5), 1217-1224
Zouani, O.F., J. Kalisky, E. Ibarboure, M.C. Durrieu, 2013, Effect of
BMP-2 from Matrices of Different Stiffnesses for the Modulation of
Stem Cell Fate, 2012. Biomaterials. 34(9), 2157-2166

Other publications

1.

Cheynier, V.; Sarni-Manchado, P.; Quideau, S. (Eds). Recent Advanc-
es in Polyphenol Research, Vol. 3. Wiley-Blackwell: Oxford, 2012

Huc I., Jiang H. (2011) Organic Foldamers and helices, book chap-
ter in “Supramolecular chemistry: from molecules to nanomaterials.
Steed, J. W., Gale, P. A. Eds, Wyley.

Mergny J.L. (2011) The fake meeting society (Editorial) . Biochimie
Vol. 93, (4) v.

Mergny J.L., Bourdoncle A., Spindler L. (2011) Meeting report:
Guanosines and Quadruplexes (London, Sept 15-17 2010) Bio-
chimie Vol. 93, 121-126.

Mergny J.L., Yatsunyk L., Guédin A., Gros J., Renaud de la Faverie
A., Smith N., Renciuk D., Tran P.L.T. & Bourdoncle A. (2011) DNA
quadruplexes for bio- and nano-technologies. Chemistry of Nucleic
Acid Components - Collection symposium series. Vol. 12, 218-221.

OdaR. (2011) chapter in “The next generation Cutting edge research
on Biomimetics” (in Japanese), CMC edition, Japan

Rajpar S., Guittat L. & Mergny J.L. (2011) Télomeres : un nobel pour
le début de la fin. Bull. Cancer, 98: 999-1009.

Patents

Slama-Schwok, A.; Delmas, B.; Quideau, S.; Bertrand, H.; Tarus, B.; An-
tiviral Compositios Directed Against the Influenza Virus Nucleoprotein.
N° PCT/EP2012/001720.

Deffieux, D.; Quideau, S. Method of Preparation of Hydroxytyrosol. Eu-
ropean Patent N° EP12305091.6.

Quideau, S.; Génot, E.; Saltel, F.; Douat-Casassus, C.; Delannoy Lopez
M. D. C-Glucosidic Ellagitannin Compounds for Use for Altering the Su-
pramolecular Arrangement of Actin. European Patent N°EP11305186.6,
N° PCT/EP2012/053017.



w152 |



I 53|

Team funding

International funding
Coordinated by IECB researchers

|IECB Researcher(s) Funding body Research project Period
R. Oda (M. Laguerre) ANR - NSF 2011-2014
R. Oda ANR-Blanc éff((:;z;nprehenswe Computational/Experimental Analysis of the Hofmeister 2011-2014
. ~ TN Marie Curie Initial Training Networks (ITN), “Tissue Transmigration Training B
Call: FP7-PEOPLE-ITN-2008 Network (T3Net)” (including salaries for 2 PhD) 2009-2013
I. Huc China Scholarship Council Foldamer based molecular motors 2012-2015
A. Royou ERC Mecanisms that prevent aneuploidy 2013-2018
EU Molecular mechanisms coordinating cell growth and cell division. 2010-2013
J. Zhou EU Single unusual DNA 2012-2014
FP7 - COST 2010-2012
FP7 - Ideas - ERC advanced Functional Aromatic Amide Foldamers: Beyond Biolpolymers 2013-2018
G. Guichard EP7 - IEF An inFegrated pgptic!e and Foldamer chemistry approach towards pro-ap- 2011-2013
optotic TRAIL mimetics
I. Huc FP7 - People - IAPP Foldamers against protein-protein interactions 2009-2013
I. Huc FP7 - People - IIF Foldamers for single molecule electronics 2010-2012
FP7 - People - IIF Catalytic FoIdarpe_rs: Engineering a Second Coordination Sphere Around a 2011-2013
Hydrogenase Mimic
FP7 - People - ITN Dynamic Molecular Nanostructures 2010-2014
French Embassy in Canada Structural and biological studies of histone proline isomerases 2011-2013
Durrieu/R Vilar Funda_gao para a Ciencia e Tec- Blo—ln_splred multiscale interfaces dental and skeletal reconstruction bio- 2010-2014
nologia (FCT), materials
R. Oda JSPS-CNRS D_evelopment of light-management-materials for highly efficient conver- 2013-2014
sion of solar energy
. NSERC CREATE program for re- ’ B
G.Laroche/ Durrieu generative medicine (NCPRM) Surface pattrening for cell growth 2012-14
S. Quideau P;k|§tan Higher Education Com- Synthesis of flavanoids 2012
mission and French Embassy
Durrieu/Gillet Rggion Wallone University of Fonc,tionnal.isa.tion de lentilles intraoculgires acryliques par greffage de bio- 2011-14
Liege molécules limitant la cataracte secondaire
0Oda/Karpichev Ukrainian Academy of Science- DESIGN OF TUNABLE NANOMETRICAL CATALYTIC SURFACTANT ASSEMBLIES 2012-2013
P CNRS FOR NUCLEOPHILIC REACTIONS
National funding
Coordinated by IECB researchers
IECB Researcher Funding body Research project Period

D. MCCusker ANR Coordination of Cell Growth and Cell Division. 2011-2014



|IECB Researcher

F. Godde (M. Laguerre)

I. Huc

I. Huc

Durrieu

G. Guichard

E. Génot

R. Oda

S. Quideau

S. Fribourg

JL. Mergny

S. Amrane

E. Pouget

JL. Mergny

M. Teichmann

J. Rosenbaum (M.

Laguerre, J. Dessolin, J.

Elkaim)

D. Dupuis

Funding body

ANR
ANR
ANR
ANR - blanc
ANR - blanc
ANR - blanc

ANR Emergence -Tec

ANR Piribio

ANR RPD

ANR-Blanc

ANR-Blanc

ANR-Blanc

ANR-Blanc

ANR-Blanc

ANR-Blanc

ANR-Blanc

ANR-P3N

ANR-PCV

ANR-PIR

ANRS

ATIP/AVENIR/INCa

BQR (U. Bordeaux)

INCa

INCa

INCA

Initiative Excel

Inserm-Avenir

Investissement d'Avenir

Ministry of research

Jals4 |

Research project

Structural and functional analysis of yeast cleavage and polyadenylation
factors

Titaniums

Mimes oligoamides aromatiques de I'ADN double brin

Foldamer capsules for saccharide recognition

Foldamers Scaffolds for Electron Transport

Aromatic Amide Nucleic Acid Mimics

Biomatériau, vecteur de gentamicine - Etude in vivo chez le lapin

Probing molecular dynamics of TNFR family members upon stimulation in the
membrane of live cells

Molecular recognition with urea-based foldamers : From anion receptors
to bioinspired organocatalysts

VASCULOSOMES(including salary for one post-doc salary)

G4 Toolbox

Functional hybrid organic-inorganic nanohelices: studies of the exalted pho-
nomena at nanometric scales

IODINNOV

FLUNUCLEOVIR

Late pre-40S maturation step

SAFAPOLYA

Fullere-DNA

Dynamic structures of SNARE transmembrane domains and lipids in membrane
organization and their function in exocytosis

Biocapteur Origami ADN

Quadruplexes dans le genome HIV

Mechanisms that prevent chromosomal instability in mitotic cells

Synthése de Nano-Bio Matériaux hybride et leurs influences sur la dif-
férenciation de cellules souches

Quadruplexes & P53

TRANSLA-tRNA

Roles de la Reptine et de la Pontine dans la carcinogénese hépatique

Nanobiotech call

In vivo analysis of pos transcriptional regulation in C. elegans

Imaging of Biological and Bioinspired Nanosystems

Pre-doctoral Fellowship

Period

2012-2016

2011-2014

2011-2015

2009-2013

2012-2011

2012-2016

2009-2012

2009-2013

2010-2013

2009-2012

2009-2012

2010-2013

2010-2013

2010-2013

2010-2013

2012-2016

2009-2013

2008-2011

2009-2011

2012-2014

2011-2014

2012

2009-2012

2010-2013

2010-2013

2011-2015

2011-2012

2011-2014

2010-2013
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IECB Researcher

Regional funding

Funding body

SIRIC (INCa)

Travel Grant

Inserm

Coordinated by IECB researchers

IECB Researcher

H. Soufari

G. Guichard

G. Guichard

I. Huc

A. Royou

E. Garanger

M. Teichmann

JL. Mergny

JL. MERGNY

D. McCusker

D. McCusker

S. Fribourg

M. Laguerre

J. DESSOLIN

L. Bataille

G Salgado

L. Bataille

E. Garanger

A. Royou

D. McCusker

C. Mackereth

G. Guichard

Funding body

Aquitaine Regional Council &
INSERM

Aquitaine Regional Council

Aquitaine Regional Council &
DGA

Aquitaine Regional Council &
CNRS

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council

Aquitaine Regional Council &
CNRS

GIS-AMA

GIS-AMA

Inserm & University Bordeaux
Segalen

Institut Carnot

Institut Polytechnique de Bordeaux

University Bordeaux Segalen

University Bordeaux Segalen

Univ. Bordeaux/CNRS

University of Bordeaux |

Research project

Bordeaux Recherche Intégrée Oncologie

G4 ligands (with Hong Kong / Prof. E. Ma)

3’ end mRNA processing

Type of funding

PhD Fellowship

Instrumentation and post-doctoral fellowship

Pre-doctoral fellowship

Post-doc Equipement research

Equipment

Cooperation Aquitaine-Emilie-Romaigne

Chaire d’accueil

Inter-region

Postdoc, equipmentresearch

Postdoc equipment

PhD fellowship (co-funded with Inserm) Equipment (MALLS, Tetrad dissec-
tor)

Thesis

Cofinanced BDI grant

Salary

Salary

Chaire mixte

Salary

Research

Thesis

Thesis

Research

Pre-doctoral fellowship

Period

2012-2015

2011-2012

2011-2013

Period

2012-2015

2009-2012

2012-2015

2010-2012

2011-2013

2010-2013

2010-2012

2009-2012

2012-13

2009-2012

2012-2014

2011-2013

2010-2012

2009-2012

2010-2012

2012-2013

2010-2015

2011-2012

2011

2011-2014

2010-2013

2012

2010-2013



Charity-funded research projects

Coordinated by IECB researchers

|IECB Researcher

D. McCusker

S. Upadhyay

JL. Mergny

E. Génot

E. Génot

E. Génot

E. Génot

G. GUICHARD

D. McCusker

M. Teichmann

G. Guichard

I. Huc

Charity

ARC

ARC

ARC

ARC

Charity National

Charity National

Charity National

Charity National

Fondation ARC

FRM

Ligue Nationale contre le
Cancer

Ligue contre le cancer

Simone & Cino del Duca Foun-
dation

Contracts with the industry

Coordinated by IECB researchers

|IECB Researcher

I. Huc

I. Huc

G. Salgado

M.C Durrieu

I. Huc (M. Laguerre, V.
Leroux)

S. Quideau

D. Deffieux

G. Guichard

G. Guichard

Company

Undisclosed

CIvB

Biocodex

Teknimed

SERVIER

CIVB

CIVB

ImmuPharma

ImmuPharma & ANRT

156
funding

Research project Period
M0<_je||ng a_cell p0|aljlty switch: new insight into cell cycle deregulation 2012-2014
during carcinogenesis.
Molecular details of p21 mRNA stabilization by the RNA-binding protein 2012-2014
RNPC1
Pancreas cancer: towards a new therapeutic approach 2010-2013
Programme ARC : Effets biologiques ligands 2011-2014
Specific features of the aortic endothelium in a murine model of Marfan 2013
Syndrome
E’tude du réle des cellules endothéliales dans les Iésions anévrismales de 5.5 5413
I’aorte thoracique
Etud.e du role de la protéine Tks5 dans I'assemblage des podosomes et 2012-2014
des invadopodes
Caractérisation des podosomes des cellules endothéliales microvasculaires et
recherche du rdle de ces structures dans I’étape d’invasion de I’angiogénése ~ 2010-2012
tumorale
Criblage de Chimiothéques de foldameres oligoamides pour
I'identification de ligands des récepteurs de mort ; vers de nouvelles mol- 2010-2013
ecules pro-apoptotiques
Investigation of the molecular mechanisms underlying the establishment

A L 2011-2012
and maintenance of cell polarization.
Equipe Labellisée: Analyse fonctionnelle d'une nouvelle isoforme d'ARN

. ; S - 2011-2015
polymérase Ill humaine avec une activité oncogénique.
Conception et synthese de ligands proapoptotiques, agonistes du récep-

N ) 2012

teur a domaine de mort DR5
Foldamers beyond biopolymers 2013
Research contract Period
Molecular recognition of protein surfaces by aromatic amide foldamers 2011-2013
New fluorescent probes for the simultaneous analysis of wine acids 2010-2013
Les effets de I'etifoxine sur le récepteur GABA-A 2012-2013
L’induction Osseuse induite par des Matériaux fonctionnalisés avec un 2012-2013
Peptide Mimétique de la BMP-2.
Undisclosed 2011-2012
Chimie des ellagitannins 2010-2013
Biochimie des flavanoides 2010-2013
Undisclosed 2010-2013
Undisclosed 2010-2012
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Collaborations

Pole 1 - Structural biology & biophysics

Dr. Michel Laguerre

1. Dr. Reiko Oda, IECB, Pole 1, CNRS UMR 5248, Pessac, France

2.  Dr. Erick Dufourc, CBMN, CNRS UMR 5248, Pessac, France

3. Dr. Ivan Huc, IECB, Pole 2, CNRS UMR 5248, Pessac, France

4.  Pr.Jochen Lang, IECB, Pole 4, CNRS UMR 5248 Pessac, France
5. Dr. Bernard Desbat, CBMN, CNRS UMR 5248 Bordeaux, France
6. Dr.J. Rosenbaum, INSERM, U1053 Bordeaux, France

7.  Pr. Philippe Barthélémy, INSERM, U869 Bordeaux, France

8.  Dr. Christophe Cullin, IBGC, Bordeaux, France

9. Pr. Alain Brisson, IECB, Pole 1, CNRS UMR 5248, Pessac, France
10. Dr. Eric Chevet, INSERM, U1053 Bordeaux, France

11. Dr. Francois-Xavier Felpin, ISM, CNRS UMR 5255, Pessac, France
12. Pr. Claude Roussel, Chirosciences, UMR 6263, Marseille, France
13. Pr.Jean-Louis Kraus, IBDML, UMR 6216, Marseille, France

14. Dr.J.-Y. Winum, UMR 5247, Montpellier, France

15. Dr.J.A. Veenstra, CNIC - CNRS UMR 5228, Talence, France

16. Dr. Bernard Veyret, IMS/EPHE, CNRS UMR 5218, Pessac, France
17. Dr. Corinne Arpin, CNRS - UMR 5234, Bordeaux, France

18. Dr. Francoise Argoul, Laboratoire Joliot Curie - ENS, Lyon, France
19. Pr. Robert Kiss, Institut de Pharmacie, Bruxelles, Belgique

20. Dr. Joseph Parello, Vandelbilt University, Nashville, USA

21. Pr. Larry Romsted, Rutgers University, Piscataway, USA

22. Pr.Ronald Sauers, Rutgers University, Piscataway, USA

23. Dr. Banafshe Larijani, Cancer Research UK, London, UK

24. Pr. Shawn Wettig, School of Pharmacy, Waterloo, Canada

25. Pr. Braja Gopal Bag, Vidyasagar University, Midnapore, India
26. Dr. Kazushi Kinbara, Tohoku University, Sendai, Japan

Dr. Reiko Oda

1. Dr. Marie-Héléne Delville, ICMCB, Bordeaux, France

2. Dr. Michel Laguerre, IECB, Pole 1, CNRS UMR 5248, Pessac, France
3.  Dr. Erick Dufourc, CMBN, CNRS UMR 5248, Pessac, France

4.  Pr.Jochen Lang, IECB, Pole 4, CNRS UMR 5248, Pessac, France

5. Dr. Bernard Desbat, CMBN, CNRS UMR 5248, Bordeaux, France
6.  Dr. Dario Bassani, ISM, Bordeaux, France

7.  Dr. Thierry Buffeteau, ISM, Bordeaux, France

8.  Dr. Valérie Héroguez, LCPO, Bordeaux, France

9.  Dr. Philippe Poulin, CRPP, Bordeaux, France

10. Dr. Christophe Cullin, IBGC, Bordeaux, France

11. Dr. Marie-Héléne Delvillel, CMCB, Bordeaux, France

12. Dr. Bertrand Audoin, 12M, Bordeaux, France

13. Dr. Ersen Ovidiu, Strasbourg, France

14. Dr. Yevgen Karpichev, Ukraine Academy of Science, Donetsk, Ukraine
15. Prof. Gaetan Laroche, Laval University, Quebec, Canada

16. Prof. Ruis VilarInstituto, Superior Tecnico, Lisbonne, Portugal
17. Prof. Gianfranco Savelli, Perugia University, Perugia, Italy

18. Prof. Hirotaka lhara, Kumamoto University, Kumamoto, Japan
19. Prof.Larry Romsted, Rutgers University, Piscataway, USA

20. Prof. Ronald Sauers, Rutgers University Piscataway, USA

21. Dr. C. Labrugeére, ICMCB, Pessac, France

22. Dr. E. Ibarboure, LCPO, Pessac, France

23.

25.
26.
27.

28.

Dr. MP. Foulc, Recoll, Pessac, France
Pr. T. Colin, IMB, Talence, France
Dr. O. Saut, IMB, Talence, France
Dr. C. Ayela, IMS, Talence, France

Dr. A. Guignandon, INSERM U 890 “Contraintes Mécaniques et Tissu
Osseux”, Saint Etienne, France

Dr. G. Amador, Laboratoire EA 3826, Nantes, France

Pole 2 - Organic & bioorganic chemistry

Dr. Ivan Huc

Prof. Didier Dubreuil Univ. Nantes, Nantes, France
Dr. Guy Lauquin IBGC, CNRS Univ Bordeaux, Bordeaux, France

Dr. Jean-Jacques Toulmé IECB, INSERM, U869 ARNA, Pessac,
France

Prof. Jean-Michel Léger Univ. Bordeaux Segalen, Laboratoire de
Pharmacochimie, Bordeaux, France

Prof. Hua Jiang Chinese Academy of Science, Institute of Chemistry
Beijing, China

Prof. Makoto Takafuji Kumamoto University Kumamoto, Japan

Dr. Kolupula Srinivas NIPER Hyderabad, Hyderabad, India

Pr. Stéphane Quideau
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Dr. Elisabeth Génot IECB, INSERM U1053, Pessac, France
Prof. Pierre-Louis Tesseidre ISVV, Bordeaux, France

Prof. Marie-Aleth Lacaille-Dubois Université de Dijon, Dijon,
France

Prof. Luis Rojas ULA, Mérida, Venezuela

Prof. Carmelo Rosquette ULA, Mérida, Venezuela

Prof. Stefano Manfredini University of Ferrara, Ferrara, Italy
Prof. Roberta Bernini Viterbo, Italy

Dr. Gilles Guichard

Dr. Stéphane Bellemin-Laponnaz IPCMS, UMR 7504, Strasbourg,
France

Dr. Claude Didierjean Université Henri Poincaré, Nancy, France

Dr. Burkhard Bechinger Université de Strasbourg, Strasbourg,
France

Dr. Elisabeth Garanger

1.

Prof. Lecommandoux Sébastien LCPO, CNRS UMR 5629, Pessac,
France

Dr. Sandre Olivier LCPO, CNRS UMR 5629, Pessac, France

Prof. Garbay Bertrand EA 4135, Université Bordeaux Segalen,
Bordeaux, France

Dr. Bathany Katell CBMN, CNRS UMR 5248, Pessac, France
Dr. Alves Isabel CBMN, CNRS UMR 5248, Pessac, France
Prof. Chilkoti Ashutosh Duke University Durham (NC), USA

Pole 3 - Molecular recognition

Pr. Martin Teichmann

1.

Pr. Roeder, Robert G. The Rockefeller University, New York, USA
Pr. Dieci, Giorgio University of Parma, Parma, Italy
Dr. Fribourg, Sébastien IECB, Pessac, France



4.  Pr. Brais, Bernhard Université de Montréal, Montréal, Canada

Dr. Sébastien Fribourg

1.  Prof. Martin Teichmann, IECB, U869, Pessac, France

Dr. Cameron Mackereth

Dr. Sébastien Fribourg, IECB/Inserm U869, Pessac, France
Dr. Denis Dupuy, IECB/Inserm U869, Pessac, France

Dr. Michael, Sattler Helmholtz/TUM, Munich, Germany
Dr. Chris Nelson, University of Victoria, Victoria, Canada
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Dr. Jean-Louis Mergny

Dr. Jean-Jacques Toulmé, IECB, INSERM U869, Pessac, France
Dr. Jean-Pierre Aimé, CMBN, CNRS UMR 5248, Pessac, France
Dr. Isabel Alves, CMBN, CNRS UMR 5248, Pessac, France

Dr. Gilles Guichard IECB, Pole 1, CNRS UMR 5248, Pessac, France

Pr. Mojgan Djavaheri-Mergny, Institut Bergonié, Inserm U869, Bor-
deaux, France

6.  Dr. Christian Cazenave, CNRS, Univ. Bordeaux Segalen, Bordeaux,
France
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Dr. Marie Paule Teulade-Fichou, Institut Curie, Orsay, France
Dr. Alain Nicolas, Institut Curie, Paris, France
9. Dr. Jean-Francois Riou, MNHN, Paris, France
10. Dr. Ludovic Jullien, Université Paris VI, Paris, France
11. Dr. Eric Le Cam, Institut Gustave Roussy, Villejuif, France
12. Dr. David Monchaud, Université de Bourgogne, Dijon, France
13. Dr. Valérie Gabélica, Université de Liége, Liege, Belgium
14. Prof. Aldo Galeone, Université de Naples, Naples, Italy

15. Dr. Pierre Hainaut - Janet Hal iARC - Institut Curie Lyon, Orsay,
France

16. Dr. Dennis Gomes, IPBS, Toulouse, France

17. Dr. Pierre Verrelle / A. Tchirkov, Centre Jean Perrin, Clermont-Fer-
rand,France,

18. Dr. Yves Pommier, NIH, Bethesda, USA
19. Dr. Atsushi Maruyama, Kyushu University, Fukuoka, Japan
20. Dr. Anh Tuan Phan NTU, Singapore, Singapore, Singapore

21. Prof. Edmund Ma Hong-Kong, Baptist University, Hong-Kong HK,
China

22. Dr. Geneviéve Pratviel, LCC, Toulouse, France

23. Dr. Swaminathan lyer K. L. The University of Western Australia,
Perth, Australia

Pole 4 - Molecular & cellular biology

Dr. Elisabeth Génot

1. Dr. Hassen-Reda Dahmani, Pedagogical department, ENS Kouba
Alger, Algeria

2. Pr. Patricia Schneeberger, Laboratoire Cultures Education Sociétés,
EA 4140, University of Bordeaux, Bordeaux, France

3. Dr. Roberto Buccione Consorzio, Mario Negri Sud Santa Maria Im-
baro, Chiety, Italy

4.  Dr. Emmanuelle Planus, Corinne Albiges-Rizo, Olivier Destaing
Institut Albert Bonniot - inserm 823, Grenoble, France

5. Dr. Vincenzo Sorrentino, Department of Neuroscience University of
Siena, Siena, Italy

6.  Dr. Chritine Varon, Francis Megraud, Corinne Ascenso, Emilie Lere-
oux-Goglin INSERM 853, Bordeaux, France

7. Dr. Fabien Guillemot, INSERM 1026, Bordeaux, France

8.
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Dr. Nicolas Bourmeyster, Tristan Rochelle CNRS FRE 3511,
Poitiers, France

Dr. Derek McCusker

Dr. Jean-Baptiste Sibarita, Institut of Interdisciplinary Neuroscience,
CNRS UMR5091, France, Bordeaux

Prof. Douglas Kellogg, University of California, Santa Cruz, USA
Dr. Anne Royou IECB, IBGC, CNRS UMR5095, France, Pessac
Dr. Steven P. Gygi, Harvard Medical School, Boston, USA

Dr. Anne Royou

1.

Prof. William Sullivan, University of California, Santa Cruz, USA
Dr. Derek McCusker, IECB, IBGC, CNRS UMR5095, France Pessac

Pr. Léon Ghosez
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Dr. Michel Laguerre, IECB, Pole 1, CNRS UMR 52438, Pessac, France
Dr. Erick Dufourc, CMBN, CNRS UMR 5248, Pessac, France

Dr. Ivan Huc, IECB, Pole 2, CNRS UMR 5248, Pessac, France

Prof. Jochen Lang, CNRS UMR 5248, Pessac, France

Dr. Serge Mignani, Private Consultant, Paris, France

Dr. Daniel Michelet, Private Consultant, Nice, France

Dr. Georges Dive, University of Leuven, Belgium

Prof. Ken Houk, UCLA, Los Angeles, Cal., USA

Prof. Svetlana Tsogoeva, University Erlangen, Germany

Chemists and biologists from three industrial labs, France, Germany
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INnvited conferences

Pole 1 - Structural biology & biophysics

. Engineering Neo-Biomimetics Tsukuba, Japan, February 2012,
M. Laguerre
. E-MRS Spring 2012 Croissy, France, May 2012, J. Elezgaray
. DNA-18 Symposium Aarhus, Danemark August 2012, J. Elezgaray

. The 3rd PHOENICS International Symposium Kumamoto, March,
2013, R. Oda

. Journées André Collet de la Chiralité, Dinar Sept. 2012, R. Oda

. Univ. Bordeaux 1 / Waterloo Institute for Nanotechnology 2nd Strate-
gic research workshop, Bordeaux, June. 2012, R. Oda

. RIKEN-Max Planck Symposium Dortmund, March, 2012, R. Oda

. Beyond Self-assembly Bad Gastein Bad Gastein, January 2012,
R. Oda

Pole 2 - Organic & Bioorganic Chemistry

. Ischia Advanced School of Organic Chemistry, Ischia, Italy,
September 2012, |. Huc

. Cost meeting on Foldamers Regensburg, Germany, September

2012, I. Huc
. 4th EuchMS Chemistry Congres Prague, Czech Republic, August
2012, I. Huc

. 26th French-Belgian meeting on Pharmacochemistry Orléans,
France, May 2012, |. Huc

. Symposium: “Molecular Chirality Asia 2012 Fukuoka, Japan,
May 2012, |. Huc

. Department Seminar, Rennes University Rennes, France December
2012, I. Huc

. Department Seminar, Centre de Recherche Paul Pascal, Bordeaux,
France, July 2012, I. Huc

. Department Seminar, Technical Univ. Eindhoven Eindhoven, The
Netherlands, June 2012, |. Huc

. Department Seminar, Univ. Poitiers, Poitiers, France May, 2012,
I. Huc

. 6th International Meeting on Halogen Chemistry (HALCHEM-VI)
Bangalore, India December 2012, S. Quideau

. 2012 International Congress on Natural Products Research (8th
Joint Meeting of AFERP, ASP, GA, PSE & SIF) New York, USA
July 2012, S. Quideau

. 6th International Society of Antioxidants in Nutrition and Health
Congress - Paris Polyphenols 2012, Paris, France, June 2012,
S. Quideau

. PEM6-The Sixth Peptide Engineering Meeting Atlanta, USAO c t o -
ber/2012, G. Guichard

. Journée Rhone-Alpes des Biomolécules 2012 Grenoble, France
June/2012, G. Guichard

. 6th NanoDay Copenhagen, Denmark April/2012, G. Guichard

. Journée ED Chimie Lyon 2011-2012 Lyon, France-April 2012, G.
Guichard

. Bordeaux 2012 Symposium on Foldamers Bordeaux, France
January-February/2012, G. Guichard

NanoSpain conference, Santander, Spain, February 2012, E. Ga-
ranger

SFR TecSan: bioengineering and nanotechnology, Bordeaux, France,
May 2012, E. Garanger

Pole 3 - Molecular Recognition

Keystone Symposia conference on Chromatin Dynamics Keystone,
Colorado, USA January 2012, M. Teichmann

8th International Biennial Conference on RNA Polymerases | and Il
Arlie, Virginia, USA June 2012, H. Dumay-Odelot

8th International Biennial Conference on RNA Polymerases | and IlI
Arlie, Virginia, USA June 2012, C. Pascali

8th International Biennial Conference on RNA Polymerases | and IlI
Arlie, Virginia, USA June 2012, S. Durrieu-Gaillard

Transcription and Chromatin EMBL, Germany August 2012,
M. Teichmann

Odd Pols meeting Warrenton, V, USA June, 2012, S. Fribourg
ESRF user’s meeting Grenoble, France February, 2012, S. Fribourg

Victoria-Bordeaux workshop on histone proline isomerases
Victoria, Canada July/2012, C. Mackereth, H. Soufari

International G4 meeting Sitges, Spain October 2012, A. Renaud de
la Faverie, Jun Zhou

TNT meeting Madrid, Spain September 2012, J.L. Mergny
FASEB meeting Saxtons River, VT, USA June 2012, J.L. Mergny
SFB/SFBBM meeting Grenoble, France November 2012, J.L. Mergny

4éme réunion des Utilisateurs RMN TGIR Lille, France Novemeber
2012, S. Amrane

Réunion microcalorimétrie SUD-France Lyon, France, June 2012,
S. Amrane

Pole 4 - Molecular & Cellular Biology

Printemps de la cardiologie, Recherche Fondamentale et Clinique,
Bordeaux, France April 2012, A. Leclercq

4eme Colloque du club adhérence cellulaire, Bordeaux, France
May 2012, F. Saltel

Journée Jeunes Chercheurs Transbiomed, Bordeaux, France
June 2012, A. Juin

Vascular meeting London, UK december 2012, A. Leclercq
College de France Paris, France july 2012, I. Egana

Endo- Exocytosis meeting Isle-Sur-Sorgue, France May, 2012,

D. McCusker

American Society for Cell Biology San Francisco, USA December,
2012, D. McCusker

Modelling oscillations in biological systems symposium Orsay,
France May, 2012, S. Tollis

Endo- Exocytosis meeting Isle-Sur-Sorgue, France May, 2012,

M. Jose



French Drosophila Conference Clermont-Ferrand, France, Septem-
ber 2012, Anne Royou

American Society for Cell Biology San Francisco, USA, December,
2012, Anne Royou

Ver-Midi Paris, France, January, Denis Dupuy

IGEM European Jamboree Amsterdam, Netherland, October,
Denis Dupuy, Cécile Quéré, Jonathan Millet

Conference
organisation

IECB Young Scientist Symposium Pessac, France, May 2012, T. Dau-
bon, F. Curado, I. Egafia, A. Renaud de la Faverie, C. Drappier
G-quadruplex National Day, Pessac, France January 2012, J.L Mergny
Bordeaux 2012 Symposium on Foldamers, Bordeaux, France, Janu-
ary 2012, I. Huc, G. Guichard

IDS-FunMat Training School 2012, Anglet, France, March 2012, MC.
Durrieu

Co-Chair of XXVI International Conference on Polyphenols, Flor-
ence, Italy, July 2012, S. Quideau

Thesises

Tracey Marshall “Dynamic chemistry : nucleobase recognition by
synthetic receptors and cis-trans isomerism of acylhydrazones” (I.
Huc) IECB, CBMN

Yao Seydou “Imagerie IRTF de haute résolution des interactions cel-
lules-fibres pour létude des effets pathogenes des amiantes” (Cyril
Petibois),CBMN

Guillaume Naturale “Approches Radicalaires pour la Fonctionnalisa-
tion Directe de Quinones a Visée Anticancéreuse” (Michel Laguerre)

Quan Gan “Foldaxanes : foldamer-based self-assembled pseudoro-
taxanes. Structures and molecular motions” (I. Huc) IECB, CBMN

Besides training PhD students in the labs, IECB researchers con-
tribute to various bachelor and master’s courses of the Univer-
sité Bordeaux 1 and the Université Bordeaux Segalen. In 2012,
they provided over 1600 hours of teaching.

Conferences organisation
& PhD thesises

Gl



Since fall, IECB welcomes a new visiting scientifst : Dr. Valérie Gabelica and a
new inglineer in mass spectrometry : Frédéric Rosu.
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Dr. Brice Kauffmann
Head of IECB’s technology platform in
structural biology (IR), CNRS

Head of IECB’s Structural Biology technol-
ogy platform, IR, CNRS After a PhD in protein
crystallography (2003, University of Nancy I),
Brice Kauffmann spent three years at the Eu-
ropean Molecular Biology Laboratory (EMBL)
in Hamburg (Germany) working on the evel-
opment of a new macromolecular crystallog-
raphy beamline (X12, DESY). He joined the
European Institute of Chemistry and Biology
in January 2006 as a staff Scientist.

Selected publications

Batat P, Vives G, Bofinger R, Chang RW, Kauff-
mann B, Oda R, Jonusauskas G,

McClenaghan ND. Dynamics of ion-regulated
photoinduced electron transfer in
BODIPY-BAPTA conjugates. Photochem Photo-
biol Sci. 2012 Nov;11(11):1666-74.

Beniazza R, Desvergnes V, Girard E, Kauffmann
B, Berlande M, Landais Y.

Development of domino processes by using
7-silylcycloheptatrienes and its

analogues. Chemistry. 2012 Sep
17;18(38):11976-86.

Harmand L, Cadet S, Kauffmann B, Scarpantonio
L, Batat P, Jonusauskas G,

McClenaghan ND, Lastécoueres D, Vincent JM.
Copper catalyst activation driven by
photoinduced electron transfer: a prototype
photolatent click catalyst. Angew

Chem Int Ed Engl. 2012 Jul 16;51(29):7137-41.

Sanchez JF, Kauffmann B, Grélard A, Sanchez C,
Trézéguet V, Huc |, Lauquin GJ.

Unambiguous structure of atractyloside and
carboxyatractyloside. Bioorg Med Chem

Lett. 2012 Apr 15;22(8):2973-5.

Kjaergaard CH, Durand F, Tasca F, Qayyum MF,
Kauffmann B, Gounel S, Suraniti

E, Hodgson KO, Hedman B, Mano N, Solomon El.
Spectroscopic and crystallographic
characterization of “alternative resting” and
“resting oxidized” enzyme forms of

bilirubin oxidase: implications for activity and
electrochemical behavior of

multicopper oxidases. ] Am Chem Soc. 2012
Mar 28;134(12):5548-51.

Structural biology

IECB’s technology platform in Structural Biology aims at answering structural and
functional questions on molecules/complexes of biomedical interest, with particu-
lar emphasis on topics related to biomembranes and gene expression. This open
platform provides internal and external research teams with a privileged access to
state-of-the-art instruments as well as dedicated scientific expertise from scien-
tists located either at IECB or in other labs from Bordeaux. Since January 2008,
IECB’s technology platform in structural Biology has been part of Bordeaux Func-
tional Genomics Center (CGFB), a network of technology platforms that brings
together and makes available to public and private research centers a wide range
of biotechnological facilities (bioinformatics, proteomics, metabolomics, ...).

Services and expertise of IECB’s Structural Biology Platform

Liquid/Solid NMR
Electron microscopy
Mass spectrometry

@ cgfb

Surface plasmon resonance (SPR)

BOLOCIE STRUCTURALE

Molecular modeling

Crystallogenesis

X-ray diffraction and diffusion

il
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Liquid/solid NMR
Services and expertise

¢ NMR of membrane lipids in the context of bicelles and
membrane domains (rafts), atherosclerosis, and cellular
signalling (e.g. nano-objects oriented by magnetic fields,
sterols and phosphoinositids)

e NMR of peptides and membrane proteins involved in can-
cer, apoptosis or featuring particular antibiotic and anti-
microbial properties (e.g.neu/erbB-2, Bax, Bcl-2, melittin,
surfactin, cateslytin, etc.)

e NMR of colloids associated with the food or pharmaceutical
industry (e.g. tannins with saliva proteins, lipopeptides with
active nebulisable substances)

e Auto-assembly of amphiphilic molecules

e Synthesis and activity of natural substances of biological
interest (e.g. phenols and quinols)

e  Structures of nucleic acids, proteins, and protein/nucleic
acid complexes

e  Chemistry of solids, materials and alloys

e 2D, 3D and multidimensional NMR

e Residual dipolar coupling (RDC)

e Dynamics, 13C/15N relaxation

Equipment

. NMR 800 MHz, SB (TGIR CNRS : http://www.tgir-rmn.org/)
¢ NMR 700 MHz, SB, Ultra-shield
. NMR 500 MHz, WB, Ultra-shield
. NMR 300 MHz, WB, Ultra-shield
e Solid NMR, triple channel, MAS
. NMR 300 MHz, SB, Ultra-shield
. NMR 400 MHz, SB Ultra-shield

Technoloay | 54 I

Technical contacts

Axelle Grélard, a.grelard@iecb.u-bordeaux.fr
Cécile Courreges, c.courreges@iecb.u-bordeaux.fr

Scientific expertise

Erick Dufourc, e.dufourc@iech.u-bordeaux.fr
Cameron Mackereth, c.mackereth@iech.u-bordeaux.fr
Gilmar Salgado, g.salgado@iecb.u-bordeaux.fr

Electron microscopy

Services and expertise

e  Samples preparation for MET and Cryo-MET experiments

e  Preparation of biological samples and synthetic, organic
and metallic assemblies

e Tissues, cells : Inclusion techniques in resin, ultrami-
crotomy

e  Sub-cellular preparation of proteins, protein-membrane
complexes : negative coloration, CryoMET of thin layers

e  MET cryoMET and Tomography of biological samples,
inorganic nanoparticules, polymers, natives or functional-
ized

e AFM (Atomic force microscopy) of functionalized materials
(nanobiotechnology)

e AFM of lipids and proteins assemblies

Equipment

e  Tecnai-F20 200kV-FEG (FEI)
e CM-120 120 kV (FED

e Nanoscope-IV AFM (Veeco)

Main contact

Alain Brisson, a.brisson@iecb.u-bordeaux.fr
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Surface plasmon resonance (SPR)

Services and expertise

e Informations : interactions (yes or no answer), affinity,
binding kinetics, thermodynamics (5°C to 40°C), stoichiom-
etry and active concentrations.

e Samples : proteins, nucleic acids, small molecules (>180
Da), liposomes, bacteria, extracts.

e  Recovery function: the instrument can recover compounds
bound to the functionnalized surface.

e Sensorchips are available for the immobilisation of com-
pounds via thiol, amines, aldehyde functions, for streptavi-
din/biotin coupling, Tag-HIS and liposomes capturing.

. Measured parameters : association rates 103 to 107 M-1s-
1, dissociation rates : 5 10-6 to 10-1s-1, equilibrium con-
stant 104 to 2.1010 M-1, concentration: 10-3 to 10-11 M.

Equipment

Biacore 3000TM (www.biacore.com).
A new instrument will be available soon.

Main contact

Carmelo Di Primo, carmelo.diprimo@inserm.fr

Mass spectrometry

Services and expertise

e  Synthesis or process verification, either with low resolution
or with accurate mass measurement of small molecules
(polyphenols, lipids, antimicrobial molecules, various syn-
thetic compounds,...) and biomolecules (peptides, proteins
and nucleic acids)

e Elementary composition determination (via the accurate
mass) for small molecules (M < 1000 Da)

e  Fragmentation spectra for structural elucidation of small
molecules

. Native Mass Spectrometry: investigation of non-covalent
complexes (stoichiometry determination, relative quantifi-
cation, detection of minor complexes in mixtures).

e Ligand binding analysis. We design mass spectrometry
experiments to characterize ligand binding to biomolecule
or biomimetics targets, for ligand binding equilibrium
constants (KD) determination, or monitor complex forma-
tion (min time scale and longer).

Equipment

e LCT Premier (Waters): optimized for large masses

e LCQ Advantage (Thermo): available for external users 50%
of its operation time

° Reflex Il (Bruker)

e  Orbitrap Exactive (Thermo)

Technical contact

Frédéric Rosu, f.rosu@iech.u-bordeaux.fr

Scientific expertise

Proteomic and lipidomic - Jean-Marie Schmitter, jm.schmitter@
cbmn.u-bordeaux.fr

Nucleic acids and supramolecular assemblies - Valérie Gabelica,
v.gabelica@iecb.u-bordeaux.fr

Molecular modeling

Services and expertise

e  Molecular Dynamics of supra- molecular assemblies
e Drug design of bio-active molecules (agonists or antago-
nists) within biologic complex process

Equipment

Cluster IBM with 66 processors Intel Xeon 2.8Ghz and 17 Go

RAM

e 1 Transtec blade with 32-core AMD Opteron Processor
6136 2.4Ghz and 256 Go RAM

. 1 Transtec blade with 24-core AMD Opteron Processor
6168 1.9 Ghz and 32 Go RAM

e 2 Advanced Capacities blades with 48-core AMD Opteron
Processor 6172 2.1 Ghz and 64 Go RAM

e 3 Transtec blades with 48-core AMD Opteron Processor
6168 1.9Ghz and 64 Go RAM

Other :

e  Storage Serveur Facility DAS raid 6 with 162 To raw (140
To real) - to securely store simulations and experimental
results during 3 to 5 years max.

Softwares :

. Installed Molecular Dynamics Softwares : GROMACS, NAMD,
AMBER, CHARMM and DESMOND from Schrodinger Inc.

e Installed Molecular Mechanics and Drug-Design Softwares
. DOCK, AUTODOCK, VINA + group-licence for MACRO-
MODEL from Schrédinger Inc.

e Several licences and modules of DISCOVERY STUDIO 2.1
from Accelrys Inc.

e In-house Softwares (Molecular Lipophilicity, sdorted or se-
lected protein or molecule data bases, ...)

Main contact

Michel Laguerre, m.laguerre@iecb.u-bordeaux.fr



Crystallogenesis

Services and expertise

e Robotised Cristallogenesis (screening and opitmization of
cristallization conditions)

e Cristallogenesis of membrane proteins in mesophase

e Cristallogenesis of supramolecular self-assemblies

Equipment

e  Robot Cartesian Honeybee 961 Genomic solutions

e  Robot Mosquito TTP Labtech

e  Robot Beckman Coulter Biomek NX

e  Robot Beckman Coulter Biomek 3000 equiped with a
micro-seringe for pipeting small volumes of viscous solu-
tions (cristallization in mesophase...)

Technical contact
Brice Kauffmann, b.kauffmann@iecb.u-bordeaux.fr
Scientific expertise

e  Supramolecular assemblies/foldamers - Ivan Huc, i.huc@
iecb.u-bordeaux.fr

e  Macromolecules - Sébastien Fribourg, sebastien.fribourg@
inserm.fr
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X-ray diffraction and diffusion

Services and expertise

e Diffraction intensities measurements on single crystals of
small organic molecules and macromolecules (proteins,
nucleic acids, complexes, supramolecular assemblies) :
structure resolution

¢ Small and wide angle X-ray scattering (SAXS, WAXS)
experiments (q range of 0.08 to 3 A-1) : low resolution
structures (shape of the molecules)

e Diffuse scattering measurements on single crystals

Equipment

e  Microfocus rotating anode Rigaku MM07 800W
e  Microfocus rotating anode Bruker Microstar 2.7kW (mac-
romolecules)

Technical contact

Brice Kauffmann, b.kauffmann@iecb.u-bordeaux.fr

Scientific expertise

¢  Small organic molecules/foldamers - lvan Hug, i.huc@
iecb.u-bordeaux.fr

e  Small organic molecules - Jean-Michel Léger, jean-michel.
leger@u-bordeaux?2.fr

e  SAXS/WAXS - Reiko Oda, r.oda@iecb.u-bordeaux.fr

e Macromolecules - Sébastien Fribourg, sebastien.fribourg@
inserm.fr
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Preparative & analytical
technigues

Sabrina Rousseau The “analytical and preparative techniques” facilities opened in November 2007
Head of IECB’s technology platform in pre- with the aim of providing services in biochemistry, cell biology and molecular biol-
parative and analytical techniques (IE), In- ogy. As an open platform, it provides technical support and scientific expertise
serm, UMS 3033/US001 ; o

to internal or external research teams. Its activities complement the ones of the
Sabrina Rousseau graduated from the Uni- technology platform in structural biology.
versity of Brest (UBO) with a Master of Cell
Biology and Physiology in 2004. She joined

the European Institute of Chemistry and Bi-

ology in November 2007 as manager of the . . y . B
preparative and analytical facility in biology. Services and expertise of IECB’s technology platform in preparative

and analytical techniques:

Contact
s.rousseau@iecb.u-bordeaux.fr

Ce” b|O|Ogy Flow cytometry

Confocal microscopy

: Cloning
Molecular biology Genotyping

Site directed mutagenesis

Preparative biochemistry ~ frotein expression assay

Protein production and purification

Other Ser\/iCGS Generation of cDNA libraries

Purification of oligonucleotides

cgfb —
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Flow cytometry

Service / expertise

The flow cytometer is equipped with 3 lasers and allows count-
ing, examining and sorting microscopic particles or suspended
cells in a fluid stream. Two types of services can be performed
by flow cytometry: analysis or sorting of cells.

Equipment

High-speed sorter: FACSAria (Becton Dickinson)

Specifications: High speed sorting

. 3 solid lasers: 488nm, 633nm et 407nm

e High-speed digital acquisition : 70,000 evt/s

e  Multicolor analysis of up to 15 parameters

e Sorting up to 4 simultaneous populations

e Sorting in tubes, plates or slide through the ACDU system

Technical contact
Sabrina Rousseau, s.rousseau@iecb.u-bordeaux.fr

Confocal microscopy

Equipment

Confocal microscope Carl Zeiss: LSM 510 equipped with the
Imaris software.

Description:

e  Confocal videomicroscopy

. FRAP (Fluorescence Resonance Energy Transfert)

e  FRET (Fluorescence Recovery after photobleaching)

e IRM (Interference Reflection Microscopy)

Technical contact
Sabrina Rousseau, s.rousseau@iecb.u-bordeaux.fr

Scientific expertise
Elisabeth Génot, e.genot@iech.u-bordeaux.fr

Molecular biology

Service / expertise

e CLONING - 2 cloning methods are proposed : T4 DNA li-
gase or “In-Fusion Advantage PCR Cloning Kit” Clontech

e  GENOTYPING - This test allows the differentiation between
homozygous or heterozygous animals for a gene of inter-
est. This technique is performed on blood samples and is
used for the genotyping in the FTA technical of Wathman

e  SITE DIRECTED MUTAGENESIS - It consists in introducing a
specific mutation or deletion in a target gene. Two differ-
ent PCR methods are used : high fidelity Taq polymerase or
Lightning Quick Change mutagenesis kit from Stratagene.

Equipment
e  Thermocycler: Mastercycler Pro (Eppendorf).
e  Microvolume or cuvette determination: nanophotometer (Serlabo)

Technical contact
Sabrina Rousseau s.rousseau@iecb.u-bordeaux.fr

Scientific expertise
Sébastien Fribourg, sebastien.fribourg@inserm.fr
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Preparative biochemistry

Service / expertise

PROTEIN EXPRESSION ASSAY - This test evaluates the level of
expression and solubility of candidate proteins in different bac-
terial strains (8 strains of E. coli in total). Scale-up is possible
to evaluate the level of expression in different volumes. Plasmid
constructs for expression assays may be provided either by the
customer or prepared by the facility

PROTEIN PRODUCTION AND PURIFICATION - This service offers
the production and the purification of recombinant protein from
a gene of interest. To allow easier purification, the gene of inter-
est is cloned into a a bacterial expression plasmid. We carry out
the expression of recombinant proteins in E. coli. Plasmid con-
structs containing sequence of interest may be provided either
by the customer or by the facility.

Equipment

e Centrifuges:

- AVANTI J26XP (Beckman coulter) equipped with rotors JLA

8.1000, JA25.50.

- 5804R (Eppendorf) equipped with: Swing-bucker rotor for

plates A-2-DWP, Standard rotor for 1,5/2ml tubes FA-

45-30-11, Rotor F-34-6-38 (Adaptator for 15ml, 15-18ml or

50ml tubes).

- 5418 (Eppendorf) equipped with Rotor for 1,5/2ml tubes FA-

45-18-11

e Ultracentrifuges:

- OPTIMA-L80XP (Beckman coulter) equipped with rotors SW-

40Ti, 50.2 Ti.

- OPTIMA MAX (Beckman coulter) equipped with rotors: TLA

120, MLS 80, MLA 80.

e  Bacterial refrigerated incubator: MaxQ 6000 (Thermofish-
er).

e  Bacterial incubator: StabiliTherm (Thermofisher).

e  Benchtop Fermentor: Bioflo® 115 (New Brunswick).

Technical contact
Sabrina Rousseau, s.rousseau@iecb.u-bordeaux.fr

Scientific expertise
Sébastien Fribourg, sebastien.fribourg@inserm.fr

Other services

Service / expertise

GENERATION OF CDNA LIBRARIES - generation of various cDNA
libraries based on mRNA isolated from organisms or organs
upon request. The technique is based on addition of oligo nu-
cleotides with the terminal transferase and amplification by PCR.
PURIFICATION OF OLIGONUCLEOTIDES - performed on SDS-
PAGE. The oligonucleotides can be deprotected.

Technical contact
Sabrina Rousseau, s.rousseau@iecb.u-bordeaux.fr

Scientific expertise
Sébastien Fribourg, sebastien.fribourg@inserm.fr
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The scientific breakthroughs achieved at IECB are meant to
nurture technological innovation. The skills, knowledge and
technologies developed at the institute are transfered to
economic players via different routes:

Collaborative research

Servier, Sanofi-Aventis, LVMH, EDF, Conseil Interprofessionnel
du Vin de Bordeaux, ... Several key industry players work with
IECB teams. In 2012, the institut totalized 9 on-going projects
with industrial partners.

Contract services and consulting

The IECB brings together a wide range of scientific equipments
and expertise in chemistry and biology. Such resources are
made available to public and private research centers through
IECB’s technology platform in stuctural biology and the prepara-
tive and analytical techniques facilities.

Technology transfer

IECB researchers are strongly encouraged to patent their dis-
coveries. In 2012, 3 additional patents were submitted by team
leader, Elisabeth Génot and Stéphane Quideau. A technology
transfer unit, Novaptech, was also created in 2008 by an IECB
team leader (see on the right).

Incubating start-ups

IECB has a 300m2 work space dedicated to start-ups. This area
is presently occupied by Fluofarma. This company, which was
created in 2003 by two team leaders from the IECB, has seen
its turnover grow by 412% over the past 5 years and has now a
staff of 23 people.




FLUGFARMA

Created in 2003 by former IECB team leaders, Fluofarma is a preclinical contract re-
search organization dedicated to the discovery of new therapeutic targets, compounds
& biomarkers. Specialized in the development of cell-based & biomarker assays, the
company utilizes high-content analysis technologies to report phenotypic & molecular
events at the single cell level in complex in vitro cellular models, blood and tissues.

Fluofarma now delivers drug discovery & proof-of-concept services to over 70 clients
worldwide, including big pharmas, biotech companies & academic researchers. The
company maintains on-going collaborations with IECB group leaders, either to test
potential drug candidates or to develop new high-content screening methods.

Fluofarma services & capacities in drug discovery:

Development of complex in vitro models & cell-based assays

e  Generation of multi-cell type cultures & in vitro disease models in 384-well format
e  Production & analysis of 3D microtissues based on cell lines & primary cells

e  Development, multiplexing, miniaturization and automation of cellular assays

Cell-based high-content screening (over 100 validated cellular assays)
e High-throughput functional target validation : SiRNA screening

e  Phenotypic & molecular screening of compound libraries, lead optimization ser-
vices

e Preclinical proof-of-concept services : drug efficacy, predictive toxicology, mech-
anism of action studies

Quantitative biomarker analysis in blood & tissues
e  Custom development of biomarker assays based on IF/IHC staining

e High-content histology: automated biomarker quantification in tissue microrrays
(TMAs)

e Multiplexed detection of surface & intracellular biomarkers in whole blood sam-
ples by flow cytometry

NDV@:TEEH
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Aptamers are relevant biotechnological tools in many fields : health, cosmetics, environ-
mental sciences (enzyme inhibitor, label, probe, biosensor...). In 2005, the IECB team “Small
RNA & Aptamers” (INSERM U869) assembled the first automated platform for aptamer selec-
tion in France, an equipement that speeds up the selection from 3 months to 2 weeks. In
order to develop biotechnological applications of aptamers, the team created Novaptech,
a technology transfer unit associated to the lab. Since, Novaptech’s has been collaborating
with academic and private labs, using aptamer-based tools against proteins, peptides, small
molecules, toxins or nucleic acids :

Service agreements

e Identification of aptamers (RNA, DNA, chemically modified oligonucleotides) through
an automated in vitro process)

e  Optimization of selected aptamers by minimizing their size and improving nuclease
resistance,

e  Conjugation of aptamers to biotin, fluorophore, amine, thiol groups.

Biotechnological development of aptamers
e Development of new tools in analytical, diagnostic (sensoring. imaging) or therapeutic
fields.

Collaborative research projects

e Implementation of new strategies to promote and develop the use of aptamers

e Improvement of the automated platform by developing new procedures and compo-
nents.

Technol transf
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Jean-Baptiste Pin
Fluofarma CEO

Year of creation 2003
Staff 25

2011 turnover 2.2 M euros

Collaborative projects with IECB teams
in 2012 2

Website www.fluofarma.com

Dr. Sonia Da Rocha Gomes
Novaptech Executive Manager

Year of creation 2008
Staff 4 (3 cdi, 1 cdd)

Collaborative projects with IECB teams
in 2011 2

Contact sonia.darocha@novaptech.com
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IECB workshops
& symposia

|[ECB Young Scientist Symposium

Chemistry- Biology..  physics!

NGNS

Career development Interdisciplinary research Technology transfe

International and interdisciplinary events for young research or-
ganized by the PhD students and post-doctoral fellow of the
IECB.

Young biologists, chemists and physicists from all over the

world attended this event. They presented 14 short talks and 21
posters over 2 days.

Speakers:

- Dr. Christian Klammt, the Salk Institute for Biological Studies,
USA

- Dr. Peter Crowley, National University of Ireland, School of
Chemistry, Ireland

- Dr. Mireya McKee, Biological Physics, Clarendon Labs, Univer-
sity of Oxford, UK

- Dr. Raul Duran Diaz, Biozentrum, University of Basel, Switzer-
land

- Dr. Kerstin Gari, London Research Institute, UK

- Dr. Roberto Ferrari, University of California Los Angelas, USA

Term of tenure seminar:
- Dr. Reiko Oda (CNRS/ Bordeaux 1)

60 participants. Invited speakers :

- Dr. Alejendro Toledo-Arana, Instituto de Agrobiotechnologia,
Universidad Publica de Navarra, CSIC, Pamplona, Spain

- Dr. Marie Bouvier, Université Paul Sabatier, CNRS, Toulouse
- Dr. Yulia Redko, Institut Pasteur, Paris, France

- Dr. P. Cramer, Gene Center, Ludwig Maximilians, Universitat
Minchen, Munich, Germany

- Marion Maurel, Inserm U1053, Université Bordeaux Segalen,
Bordeaux, France

- Dr. Jesper Wengel, Nucleic Acid Center, Dep. Physics and
Chemistry, University of Southern Denmark, Denmark

- Dr. Amit Patwa, ARNA, Inserm U869, Bordeaux, France
- Dr. Thao Tran, ARNA, Inserm U869, Bordeaux, France

- Dr. Ulrike Kutay, Institute of Biochemistry, ETH, Zurich, Swit-
zerland

- Dr. Isabelle lost, ARNA, Inserm U869, Université Bordeaux
Segalen, Bordeaux, France

110 participants. Invited speakers :

- Pr. Padmanabhan Balaram, Indian Institute of Science, Banga-
lore, India

- Pr. William DeGrado, Univ. California, San Fransisco, USA
- Pr. Donald Hilvert, ETH Zurich, Switzerland

- Pr. Stefan Matile, Univ. Geneva, Switzerland

- Pr. Eiji Yashima, Nagoya Univ., Japan

- Pr. Paramjit Arora, New York Univ. USA

- Pr. Beate Koksch, Freie Univ. Berlin, Germany

- Pr. Hee-Seung Lee, KAIST, Daejon, Korea

- Dr. Gilles Guichard, CNRS, Univ. Bordeaux, France

- Pr. Masahiko Yamaguchi, Tohoku Univ. Sendai, Japan

- Dr. Jean-Marc Escudier, CNRS, Univ. Toulouse, France

- Pr. Luc Brunsveld, Technical Univ. Eindhoven, The Netherlands
- Pr. Jean-Francois Lutz, CNRS, Strasbourg, France

- Pr. Gerard Roefles; Univ. Groningen, The Netherlands

- Pr. Annelise Barron, Stanford University, USA



Other scientific
events at IECB

Invited speaker :

- Pr. Marie-Aleth Lacaille-Dubois Lab. Pharmacognosie, UMIB, Univ.
de Bourgogne, Dijon, Search for bioactive saponins in the field of
cancerology and immunology

- Pr. Juan Manuel Amaro-Luis Lab. de Productos Naturales, Univ.
de Los Andes, Mérida, Venezula

“Molecules and targets of therapeutic or diagnostic interest”

Attended by 60 scientists from Bordeaux.
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60 participants. Invited speakers:
- Dr. Eric Ennifar, IBMC Strasbourg, France

- Dr. Andrew Goldsborough, Cyclops Genome Sciences, Cam-
bridge, UK

- Ahissan Aime, INSERM U869 Bordeaux, France

- Dr. Bruno Cardinaud, INSERM U1035, ESNTBB, Bordeaux,
France

- Anne-Lise PEILLE, INSERM U916 VINCO, Bergonié Institute,
Bordeaux, France

Axe 2 : Bioingénierie et Nanotechnologies

/6

50 participants. Invited speakers:

- Dr. Joost Zomerdijk,Centre for Gene Regulation and Expres-
sion, College of Life Sciences, University of Dundee, Dundee,
UK

- Ahissan Aimé, Université Bordeaux Segalen, Inserm U869
- Pr. Anne Bourdoncle, Inserm U869, IECB, Bordeaux

- Pr. Cathy Staedel, Inserm U869, Bordeaux Segalen, Bordeaux

Pr. Denis Dupuy, IECB, Inserm U869, Qu’est-ce qu’un OGM.

Attended by secondary school students from Aquitaine.
“Morpho-Spectral Imaging in Bioscience”

60 participants. Invited speakers:

- Dr. Monsef Benkirane, IGH, CNRS UPR 1142, Montpellier

- Dr. Cyril Masante, CNRS UMR 5234, Univ. Bordeaux, Bordeaux
- Dr. Leyla El Ayoubi, Inserm U869, Univ. Bordeaux, Bordeaux
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Seminars

10.

11.

12.

13.

14.

15.

16.

17.

18.

Eric Freyssingeas, Laboratoire de Physique de ’ENS de Lyon
Evolution of the Global Internal Dynamics of a Living Cell
Nucleus during Interphase

Dr. Irwin Davidson, IGBMC - Strasbourg-Illkirch Molecular
aspects of retinoic acid receptor function in mouse ES cell
differentiation

Prof. Marie-Aleth Lacaille-Dubois, Lab. de Pharmacognosie,
UMIB, Univ. de Bourgogne, Dijon Search for bioactive sapo-
nins in the field of cancerology and immunology

Prof. Juan Manuel Amaro-Luis, Lab. de Productos Naturales,
Univ. de Los Andes, Mérida, Venezuela Potentiality of the
Venezuelan Andean Flora as Natural Product Source

Prof. Takehiko Wada, Tohoku University, Japon Time-Re-
solved CD Apparatus with Ellipticity-Change-Detection
System: Toward the Application to High Sensitive Detection
for the DNA/RNA Structural and Conformational Change

Dr Pierre Roblin, Synchrotron SOLEIL, France Presentation
of the SWING beamlime and description of the HPLC envi-
ronment used for biological research on SWING

Xavier Périole, Univ. Groningen, Pays-Bas Exploring pro-
tein/lipid interplay: Structural determinants of the supra-
molecular organization of G protein-coupled receptors in
bilayers and respiratory chain supercomplexes

Aris Xenakis, Institute of Biological Research & Biotech-
nology, Nat. Hellenic Research Foundation, Athéne, Gréce
Nano-biotechnology: Enzymique bioconversions in nano-
dispersions

Dr. Robert Arkowitz, Institut de Biologie Valrose (iBV), Univ.
Nice A steep phosphoinositide phosphate gradient critical
for fungal filamentous growth

Dr. Gaétan Laroche, Univ. Laval, Canada Surface plasma
modification to improve materials biocompatibility: on the
importance of characterizing the plasma process and the
surface chemistry

Prof. Fulvio Reggiori, Department of Cell Biology, University
Medical Centre Utrecht, Pays-Bas Autophagy in Health and
Disease

Jean-Marc Lancelin (institut des Sciences Analytiques, Uni-
versité de Lyon, France) Fragment--Based Engineering of
Protein-Ligand Interactions Using NMR and Other Biophysi-
cal Methods: TowardsTailor--made Drugs

Dr. Charles White, Univ. Blaise Pascal, Clermont-Ferrand,
France Recombinaison et stabilité du génome chez Arabi-
dopsis

Prof. Ashutosh Chilkoti, Duke University, Caroline du Nord,
USA Genetically Engineered Polypeptides for Drug Delivery

Dr. Christian Richter, Univ. Johann Wolfgang Goethe, Franc-
fort, Allemagne Advanced NMR experiments for oligonu-
cleotides applied to RNA hairpins, and riboswitch-models

Leif Lundin, CSIRO Food and Nutritional Sciences, Australie
Structure design for temporal release and perception of
taste and aroma

Dr. Olivier Sordet, Institut Claudius Regaud, Toulouse,
France Transcriptional responses to topoisomerase I-tar-
geting drugs

Prof. Anh Tuan Phan, NTU, Singapour Structure and recog-

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

nition of DNA and RNA G-quadruplexes

Prof. Takuzo Aida, Department of Chemistry and
Biotechnology,Tokyo University Advanced molecular de-
sign of functional materials

Prof. Marc Fontecave, Collége de France, Paris Lessons from
nature: highly selective radical-based chemistry in meta-
bolic and biosynthetic pathways

Prof. Shigeki Sasaki, Kyushu University, Japon An efficient
method for site-specific chemical modification of RNA trig-
gered by in situ hybridization

Dr. Patrick Chéne, Novartis Oncology Research, Basel, Sui-
sse New targets for new drug discovery opportunities

Dr. Thomas Landrain, Institut de Biologie Systémique et
Synthétique, Evry, France De novo automated design of
RNA logic circuits

Prof. Olivia Reinaud, Université Paris Descartes Metals in
Biomimetic Cavities

Prof. Kay Severin, Ecole Polytechnique Fédérale de Laus-
anne, Suisse Molecular Nanostructures and Sensors by
Self-Assembly

Dr. Vincent Croquette, LPS, Ecole Normale Supérieure,
Paris, France Single-molecule study of helicases and poly-
merases using a hairpin substrate, possible application to
single molecule sequencing

Prof. Seung-Wuk Lee, University of California, Berkeley,
USA Virotronics: Making Virus Work For Us!

“Antoine Loquet, Max Planck Institute, Gottingen, Allemagne
Structures of Supramolecular Assemblies Revealed by Sol-
id-State NMR

Dr. Edurne Berra, CICbioGUNE, Bilbao, Espagne HIF and
PHDs-mediated hypoxia tolerance

Center for Structural Biology and Bioinformatics) “Protein
structural changes monitored by ATR-FTIR”

Dr. Eric Freyssingeas (Laboratoire de Physique de I’ENS de
Lyon) “Evolution of the Global Internal Dynamics of a Living
Cell Nucleus during Interphase”

Prof. B. Deplancke (Institute of Bio-engineering and School
of Life Sciences, EPFL, Switzerland) “Deciphering the meta-
zoan regulatory code”

Dr. Marc Boudyvillain (Centre de Biophysique Moléculaire,
Orléans) “Mechanism and regulation of transcription ter-
mination factor Rho, an atypical RNA helicase from bac-
teria”

Dr. Hervé Moine (IGBMC, Strasbourg) “Functions of the FMRP
protein in the regulation of neuronal mRNA metabolism”

Dr. Bruno Kieffer (IGBMC, Strasbourg) “Subtle regulation
mechanisms of Nuclear Receptors function : an NMR view”

Prof. Romano Regazzi (Université de Lausanne) “Emerging
roles of microRNAs in the control of pancreatic beta cell
functions”

Prof. Takuzo Aida, Department of Chemistry and Biotech-
nology, Tokyo University “Advanced molecular design of
functional materials”

Prof. Marc Fontecave, College de France, Paris “Lessons
from nature : highly selective radical-based chemistry in
metabolic and biosynthetic pathways”

Prof. Stefan Matile, Univ. Geneva, Switzerland “Synthetic su-
pramolecular systems (th)at work”

Dr. Gilles LABESSE (Centre de Biochimie Structurale, Mont-
pellier) “Using comparative docking for drug design”
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