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YEAR 2009 

 
 

 

 

Project title CAV-4-MPS– Understanding and treating 
neurodegeneration caused by 

mucopolysaccharidoses 

 
 

Abstract 

 
 

 

Formidable challenges remain to prevent and treat 
successfully neurodegenerative diseases. Traditional 

pharmacological approaches, as well as those using stem 
cells, have made progress but their impact remain limited. As 

suggested by clinical results in Canavan and Parkinson’s 
disease, gene transfer offers substantial potential. However, 
this strategy of therapeutic intervention also brings unique 

obstacles - in particular the need to address feasibility, 
efficacy and safety. The foundation of this project is the 

potential of canine adenovirus type 2 (CAV-2) vectors, which 
preferentially transduce neurons and undergo a very efficient 
long-distance targeting via axonal transport, for treating the 

neurological symptoms of mucopolysaccharidoses (MPS). We 
proposed a structured translational approach that spans basic 

research through pre-clinical model feasibility, efficacy and 
safety. To provide a proof-of-principle we tackle 
mucopolysaccharidosis type VII as a model of MPS. The 

episomal long-term expression of helper-dependent CAV-2 
vectors leads to stable, safe and efficient neuron-specific gene 

delivery for a genetic rare disease that needs low but 
sustained expression of the missing enzyme for the life of the 
patient. To develop and execute this project, we propose the 

coordination of an interdisciplinary combination of partners 
with unique expertise that will bring a novel viral vector from 

bench to bedside and allow a better understanding and 
treatment of neurodegeneration caused by MPS. 
 

 
Partners 

 

Istitut de Génétique Moleculaire de Montpellier (FR) 
Ecole Pratique des Hautes Etudes, Biology & Health (FR) 

Universität Leipzig, Klinik für Neurologie (DE) 
 

Coordinator 
 

Assumpcio Bosch– Universitat Autònoma de Barcelona (ES) 

 
ANR funding 

 

228 k€ (partenaires français) 
 

Starting date 
and duration 

 

Avril 2010 - 36 mois 
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Reference 
 

ANR-09-RARE-001 
 

Cluster label  
 

 

 
 

 

 

Project title Cure-FXS– Targeting Rho-signalling, a new 
therapeutic avenue in fragile X syndrome 

 
 

Abstract 

 
 

 

Fragile X syndrome is caused by the loss of the Fragile X 
mental retardation protein (FMRP) encoded by the Fragile X 

mental retardation 1 (FMR1) gene. Moderate to severe mental 
retardation and autistic behavior are key features of Fragile X 

patients. Dendritic abnormalities that have been associated 
with mental retardation are found in Fragile X patients and 
Fmr1 knockout mice. The central role of Rho GTPases in 

controlling actin dynamics and structural plasticity indicates 
that pharmacological intervention at this level may be an 

effective strategy in Fragile X, where Rho GTPase signalling is 
altered. The project explores the possibility of cellular and 
behavioural rescue of Fragile X phenotypes using 

pharmacological Rho manipulation in Fmr1 knockout mouse, 
and addresses the mechanistic link between effective Rho-

signalling drugs, their target proteins, and the structural and 
functional alterations that occur at the synapse in association 
with memory effects. The results should identify the Rho-

signalling drugs that are most effective in Fragile X 
phenotypes, as well as their possible side-effects. The main 

objectives are to produce, deliver and analyze the 
pharmacological/neurobiological effects of Rho-signaling 
modulators in wild-type and Fmr1 knockout mice, the 

morphological and cellular correlates of effective Rho 
signalling treatments and the transcriptome analysis of 

effective Rho signalling drugs. These studies will be 
completed by analyzing the neuronal sublocalization of FMRP, 
its interacting-proteins and some of its target RNA upon Rho 

signalling drugs.  

 
Partners 

 

IMPC-CNRS, UMR6097 (FR) 

University of Amsterdam (NL) 
Istituto Superiore de Sanita, Department of Therapeutic 
Research and Medicines Evaluation (IT) 

Otto von Guericke University Magdebur (DE) 
 

Coordinator 
 

Mara Dierssen– Center for Genomic Regulation, Genes and 
Disease Program (ES) 

 
ANR funding 

 

200 k€ (partenaire français) 
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Starting date 
and duration 

 

Avril 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-002 
 

Cluster label  
 

 

 
 
 

Project title EMINA– European Multidisciplinary Initiative on 

Neuroacanthocytosis 
 

 
Abstract 

 
 

 

Neuroacanthocytosis (NA) syndromes are a group of rare 
disabling movement disorders displaying neurodegeneration 
and misshaped, spiky red blood cells (acanthocytes). EMINA 

is designed to mobilize and enable clinicians as well as basic 
scientists • to study the clinical aspects of NA syndromes and 

the effect of innovative treatment options • to discover the 
enigmatic connection between malformed red blood cells and 
neurodegeneration. The main goals of EMINA are to: • 

generate a common taxonomy of these heterogeneous 
diseases, • establish consensus guidelines for diagnosis and 

treatment and • reveal major pathophysiological mechanisms 
leading to disease and affecting both, erythrocytes and 
neurons. Because EMINA partners are already major 

contributors at the leading edge of NA research, the 
combination of their proven excellence in the fields of 

neurodegeneration, cell biology and animal models 
strengthens the prospects of important advances in this 
understudied field. 

 
Partners 

 

Centre Hospitalier Universitaire de Bordeaux (FR) 
Radboud University Medical Center (NL) 

University Medical Center Groningen (UMCG) (NL) 
Medical University of Vienna (AT) 
Istanbul Faculty of Medicine (TR) 
 

Coordinator 
 

Adrian Danek– Ludwig-Maximilians University Munich (DE) 

 
ANR funding 

 

63 k€ (partenaires français) 
 

Starting date 
and duration 

 

May 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-003 
 

Cluster label  
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Project title ERMION– European research project on 
mendelian inherited optic neuropathie 

 
 

Abstract 

 
 

 

The ERMION consortium involves four research teams from 
France (D Bonneau, Angers; G Lenaers, Montpellier), 

Germany (B Wissinger, Tûbigen) and Italy (A Martinuzzi, 
Conegliano), and focuses on inherited optic neuropathies one 

of the most frequent causes of hereditary vision loss. Optic 
neuropathies have an estimated prevalence of 1:10.000 and 
affect more than 50.000 persons in Europe. In 2000, two 

ERMION partners identified the gene OPA1 as the major gene 
responsible for autosomal dominant optic atrophy, the most 

frequent form of optic neuropathies. ERMION partners work 
together since 2003 to understand the pathophysiology of 
optic neuropathies and, more particularly, the 

pathomechanisms involved in OPA1 related disorders. This 
collaboration resulted in the publication of 9 per-reviewed 

research articles (total impact factor: 63). The mutual 
objectives of the ERMION partners are now : i) To have a 
strategy for developing common projects in the field of optic 

neuropathies, ii) To share expertise , iii) To promote new 
experimental approaches to the study of optic neuropathies, 

iv) To promote innovative therapeutic strategies and future 
clinical trials at the European level, v) To promote researcher 
exchanges between the different labs and vi) To maintain and 

reinforce the visibility of our European network. 

 
Partners 

 

E. Medea Scientific Institute (IT) 

Eberhard Karls Universität Tübingen (DE) 
Institut des Neurosciences de Montpellier et INSERM U583 
(FR) 

 
 

Coordinator 
 

Dominique Bonneau– CHU Angers (FR) 

 
ANR funding 

 

400 k€ (partenaires français) 

 
Starting date 

and duration 
 

April 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-004 
 

Cluster label  
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Project title EuroGeBeta– European network on genetics, 
pathophysiology and translational research into 
rare pancreatic beta-cell insufficiency diseases 

 
 

Abstract 

 
 

 

The EuroGeBeta consortium will take root from a 
transnational European network gathering together six 

partners in France, Italy, Spain and Israel with 
complementary expertises in paediatric endocrinology, in 
genetic diagnosis and counselling, and in human genetics and 

genomic research applied to metabolic diseases. Our 
objectives are: 1/ to establish a transnational European 

phenotypic and molecular database of patients and families 
with non auto-immune neonatal/infancy/childhood pancreatic 
beta-cell insufficiency, 2/ to carry out latest state-of-the-art 

genomic studies (based on aCGH, genome-wide SNP scan and 
deep sequencing) to unravel novel genes and molecular 

pathways controlling insulin secretion, 3/ to characterize the 
clinical features associated with novel causative mutations, 
and the in vivo metabolic and therapeutic consequences, and 

finally 4/ to establish an integrated comprehensive 
multidisciplinary network for clinical and molecular diagnoses, 

genetic counselling and personalized treatment, transferring 
when possible basic genetic results into clinical practice. Our 
project should bring a better nosological reappraisal of these 

disorders, an improved prediction of disease progression and 
more appropriate treatment of the patients based on a 

pharmacogenomic medicine. The gene discovery from this 
project may also be of high value for further studies in adult 
common diabetes and in the inverse phenotype of 

hyperinsulinism and congenital hypoglycaemia. 

 
Partners 

 

IMABIS Foundation Hospital Carlos Haya (ES) 

Groupe Hospitalier Pitié-Salpêtrière (FR) 
Bambino Gesù Pediatric Hospital, IRCCS (IT) 
Hôpital Necker - Enfants Malades, INSERM U845 (FR) 

Schneider Children Medical Center, Lea Shafer Institute of 
Endocrinology and Diabetes (IL) 

 
 

Coordinator 
 

Martine Vaxillaire– CNRS (FR) 

 
ANR funding 

 

175 k€ (partenaires français) 
 

Starting date 
and duration 

 

April 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-005 
 

Cluster label  
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Project title GETHERTHAL– Improvements of vector 
technology and safety for the gene therapy of 

thalassemia 
 

 
Abstract 

 
 

 

This project aims to further improve the technology of gene 
therapy for thalassemia as well as to prepare the ground for 

future clinical trials in the gene therapy field. Gene therapy 
utilizing lentiviral vectors (LVs) is considered as a real 
therapeutic alternative for many hemopoietic inherited 

diseases, such as beta-thalassemia. A major limitation of 
current LVs is their inability to govern efficient gene transfer 

into quiescent cells, such as human CD34+ cells that reside in 
the Go phase of the cell cycle. Additional problems of these 
vectors are the low titers observed due to regulatory 

elements of the beta-globin locus, such as the LCR, used in 
order to improve the transgene’s expression and reduce 

silencing, as well as the toxicity posed on CD34+ cells due to 
usage of VSV-G as an envelope protein. These facts hamper 
their application for gene therapy of hematopoietic cells. 

Thus, the major current drawbacks affecting therapeutic 
efficacy, include 1) insufficient transduction efficiency of the 

target hemopoietic stem cells, 2) inconsistent expression of 
the transgene and lack of long term expression due to 
silencing and 3) putative aberrant expression near integration 

sites raising safety issues. To this end, the current proposal 
aims to address comprehensively specific issues of the globin 

gene therapy, by the 1) improvement of current vector 
technology, 2) development of novel strategies for cell 
targeting and finally 3) establishing an extensive genotoxic 

study for the generation of a cell model that will permit and 
predict patient safety for future clinical trials. 

 
Partners 

 

DKFZ/NCT Heidelberg (DE) 
INSERM U758 (FR) 
 
 

Coordinator 
 

Nicholas Anagnou– University of Athens School of Medicine and 
Foundation for Biomedical Research of the Academy of Athens 

(GR) 

 
ANR funding 

 

236 k€ (partenaire français) 

 
Starting date 
and duration 

 

Juin 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-006 
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Cluster label  
 

 

 
 

Project title HMA-IRON– Towards improved diagnosis and 
treatment of rare inherited microcytic hypochromic 

anemias related to iron metabolism 
 

 
Abstract 

 
 

 

We have put up a consortium of four partners from France, 
Italy, Germany and Spain to work on rare genetic microcytic 

hypochromic anemias due to defects in iron homeostasis or 
iron acquisition by erythroid precursors. The participants of 

this project have a long-standing interest in iron metabolism 
and related genetic disorders. The specific objectives of the 
project are 1. to recruit new patients with rare congenital 

microcytic anemias related to iron disorders in order to define 
new clinical entities, to delineate the clinical and biological 

phenotypes of these rare anemias and to provide 
therapeutical guidelines 2. to identify causative genes 

underlying the anemia by different strategies including 
sequencing of candidate genes, positional cloning or global 
siRNA screening. Thereby, we expect to discover new genes 

important for iron acquisition by erythroid cells. Combined 
with the previous clinical definitions, this will allow 

genotype/phenotype studies of these rare anemias 3. to 
perform functional studies on known candidate genes involved 
in rare inherited microcytic anemias, or on the newly 

identified genes, to improve our understanding of their role in 
iron metabolism. 

 
Partners 

 

IRCCS San Raffaele (IT) 
Institut de Medicina Predictiva I Personalitzada des Cancer 
(IMPPC) (ES) 

Universitätsklinikum Heidelberd (DE) 
 
 

Coordinator 
 

Carole Beaumont– University Paris Diderot, INSERM U773 (FR) 

 
ANR funding 

 

177 k€ (partenaire français) 

 
Starting date 

and duration 
 

Juin 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-007 
 

Cluster label  
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Project title NEMMYOP– Functional characterization of 
nemaline myopathy in a murine model with 

nebulin mutation: moving from basic 
understanding towards therapeutic interventions 

 
 

Abstract 

 
 

 

The aims of the present proposal are i) to determine the 
mechanisms underlying muscle weakness and fatigability in 
the unique murine model with nebulin mutation and ii) to 

characterize the effects of therapeutic strategies. For the first 
time in nemaline myopathy (NM), two therapeutic approaches 

including transgenic expression of nebulette and adenoviral 
expression of Z-disk nebulin will be evaluated. To achieve 
these goals, the work will be carried out as a collaborative 

project between three research groups, each with a long-
standing and unique experience in his field. The 

corresponding network will combine complementary 
expertises ranging from non invasive magnetic resonance 
imaging and spectroscopy coupled to measurements of 

muscle force in living animals (group 1); invasive methods to 
dissect out the disease mechanisms at the whole myofibril 

level (group2), and/or cellular up to molecular levels (group 
3). Our research project is clearly positioned at the level of a 
translational work from basic science to direct clinical 

application. It should go far beyond what is currently known 
and should have a significant impact on health and life quality 

of patients suffering from NM. 

 
Partners 

 

VU University Medical Center (NL) 
Medical Faculty Mannheim, University of Heidelberg (DE) 

 
 

Coordinator 
 

David Bendahan - CNRS (FR) 

 
ANR funding 

 

151 k€ (partenaire français) 

 
Starting date 
and duration 

 

Avril 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-008 
 

Cluster label  
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Project title NEUTRO-NET– Inherited inhibition of inborn 
immunity – an integrated molecular genetic 

approach to discover novel human gene defects 
 

 
Abstract 

 
 

 

The goal of this project is to identify novel genetic defects in 
patients with inherited disorders of myeloid cells, to shed light 

on the pathophysiology, to improve patient care, and 
ultimately to provide the basis for innovative gene-based 
therapies. This will be achieved by means of an international 

interdisciplinary network, including established patient 
registries, and by expanding the frontiers to countries in 

which the prevalence of consanguinity facilitates the 
identification of novel genes involved. Importantly, 
comprehensive clinical investigations will be critical to define 

novel nosological entities. Underlying genetic defects will be 
discovered using SNP-array based homozygosity mapping and 

candidate gene sequencing. Patient cohorts will be screened 
to assess the frequency of newly identified genetic mutations 
and to establish genotype-phenotype correlations. Extensive 

functional studies will be performed in vitro to validate the 
role of sequence variants, including functional 

complementation experiments, biochemical, immunological, 
and imaging studies. An innovative feature of NEUTRO-NET is 
the integrative view of genetic data from human patients, 

zebrafish (Danio rerio), and fruit fly (Drosophila 
melanogaster). By comparing human genetic data with data 

obtained in mutagenesis screens for myeloid cell dysfunction 
in zebrafish and flies, NEUTRO-NET partners will rapidly 
proceed in identifying novel genetic defects. Furthermore, use 

of these powerful genetic model organisms will allow us to 
study epistatic relationships between various defective genes 

and pathways. 

 
Partners 

 

Hôpital Trousseau, AP-HP (FR) 
Institute of Molecular Biotechnology (IMBA) of the Austrian 

Academy of Science (AT) 
Ege University School of Medicine (TR) 

Institut Pasteur and CNRS (FR) 
 

Coordinator 
 

Christoph Klein - Hannover Medical School (DE) 

 
ANR funding 

 

200 k€ (partenaires français) 
 

Starting date 
and duration 

 

Avril 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-010 
 

Cluster label  
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Project title NsEuroNet– European network on Noonan 
Syndrome and related disorders 

 
 

Abstract 

 
 

 

A group of disorders caused by dysregulation of the RAS-
MAPK signaling pathway has emerged. These rare disorders 

have overlapping features including reduced growth, facial 
dysmorphia, cardiac disease, variable cognitive deficits, and 

predisposition to specific malignancies. While research has 
provided insights into the molecular basis of these diseases, 
there are questions about pathogenesis that remain 

unanswered. This is due to the multifaceted biology of RAS 
signaling and the genetic heterogeneity underlying these 

disorders. Moreover, since the wide clinical spectrum and 
overlap of these conditions, a significant proportion of 
subjects does not have diagnosis and management is often 

slanted. Our goals are to explore further the disease 
pathogenesis by identifying novel disease genes and 

understand the molecular and cellular mechanisms involved, 
provide molecular epidemiology data, delineate genotype-
phenotype correlations, and translate this information to the 

clinic by making available diagnostic and experimental tools 
to favor early diagnosis and development of novel therapies. 

Diagnostic criteria and molecular knowledge will be integrated 
to produce flow-charts for a decision-making support to 
clinicians. The studies proposed in this interdisciplinary 

network are required for effective and early diagnosis, and 
patient management and counseling, and will guide work 

directed to ameliorate aspects of these diseases, such as 
hypertrophic cardiomyopathy, reduced growth, predisposition 
to malignancies and cognitive impairments. 

 
Partners 

 

CHU Robert Debré, Université Denis Diderot Paris VII (FR) 
University of Erlangen-Nuremberg (DE) 

INSERM U563 (FR) 
Heinrich Heine Medical Center (DE) 
Erasmus University Center (EMC) (NL) 
 

Coordinator 
 

Marco Tartaglia- Instituto Superiore di Sanita (IT) 

 
ANR funding 

 

190 k€ (partenaires français) 
 

Starting date 
and duration 

 

Juin 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-011 
 

Cluster label  
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Project title RHORCOD– Comprehensive analysis of rod-cone 
photoreceptor degeneration associated with 

rhodopsin gene mutations 
 

 
Abstract 

 
 

 

Rod-cone dystrophies (RCD) are a heterogeneous group of 
genetic retinal disorders leading to severe visual impairment. 

To date, over 180 different genes have been implicated which 
complicates the identification of disease mechanisms and 
treatments. There is indeed no current effective treatment for 

RCD. Hence, to develop therapeutic strategies, better 
understanding of the disease is required through the 

establishment of novel biomathematical models of the course 
of retinal degeneration. Recent progresses in genetic 
characterization of causative mutations in humans and 

animals combined with high resolution systems for in vivo 
imaging and function now enables to monitor degenerative 

process at the cellular level. Thus, accurate phenotype and 
genotype correlation is now possible. To achieve this, 
harmonization of phenotypic techniques, development of 

novel phenotypic strategies in both human and animal models 
that can then be used to assess novel treatment(s), as well as 

the constitution of phenotypically and genotypically well-
characterized cohorts of patients from different ethnic 
background are essential. This is what we propose to fulfil in 

the current joint proposal gathering 6 groups composed of 
clinicians and scientists experts in inherited retinal diseases, 

their phenotypic assessment as well as retinal 
physiopathology and therapeutic research. Focus will be given 
to rod-specific gene mutations, i.e. RHO, for comprehensive 

phenotypic characterization of patients and animal models, 
definition of critical endpoint measurement for cone survival 

and test novel therapies. 

 
Partners 

 

Regione Emilia Romagna, University Hospital of Parma (IT) 
University of Tübingen (DE) 

University of Coimbra (PT) 
Hadassah - Hebrew University Medical School (IL) 

Medical University of Vienna (AT) 
 

Coordinator 
 

Isabelle Audo- Centre de Recherche Institut de Vision (IdV) 
UMRS 968, INSERM - Université Pierre et Marie Curie (FR) 

 
ANR funding 

 

200 k€ (partenaire français) 

 
Starting date 

and duration 
 

Juin 2010 - 36 mois 

 
Reference 

 

ANR-09-RARE-012 
 

Cluster label  
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