DISEASE  NEUROGENETIC LESCH NYHAN DISEASE  NEUROGENETIC LESCH NYHAN DISEASE  NEUROGENETIC LESCH
NYHAN

ENTERPRISE
FOUNDATION
LESCH-NYHAN VAINCRE

Research of pathophysiological
mechanisms and therapy for the
neurogenetic Lesch-Nyhan disease.

PATRONAGE FILE
2012

FOUNDATION LESCH-NYHAN VAINCRE

What could be more unfair than the oblivion and the
ignorance that surround children affected by a rare
disease like Lesch-Nyhan.
The Foundation has chosen to make a commitment to
them.

THE FOUNDATION

Together let us give the means to a group of competent
scientific specialists to offer our children afflicted by the
Lesch-Nyhan disease a hope of a better life by supporting
research on the identification of the pathological
mechanisms of this rare neurogenetic disease and the
development of an effective therapeutic protocol.

These children desperately need your help!
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Give our children support and confidence for a better
future.
EDITORIAL

Our human values often lead us
to achieve miracles, particularly where
the health and the lives of our children
are at stake.

system we wanted to create an
Enterprise Foundation able to urgently
inject new energy to support this
human and scientific project together.

While
scientific
research
progresses regularly on certain rare
diseases, it is not the same for the
Lesch-Nyhan disease where the
difficulty of finding funds hampers the
implementation of research programs.

In addition to the involvement
of business sponsors, the Foundation
wants to encourage research and give
hope to families marked by the ordeal
of the disease.
Let us add that understanding
the pathophysiological mechanisms of
this rare disease would also allow us to
make
significant
progress
in
understanding the pathogenesis of
erratic movements in Parkinson's
disease.

This is why in 1995 a group of
parents faced with the neurogenetic
Lesch-Nyhan disease, put its energy
in the creation of the French
association Lesch-Nyhan Genetic
Disease Action to communicate and
exchange information. Since 2005, we
support a research project conducted
by Dr Irène Ceballos-Picot (Master
of Conferences, Hospital Practitioner in
Biochemistry and Molecular Biology at
the Necker Hospital in Paris) in
agreement
with
the
American
Professors H.A. “Buz” Jinnah et William
Nyhan.

In
keeping
with
our
commitment, we rely also on yours.
Together we could support the
five-year
research
program
proposed by Dr. Irène Ceballos-Picot
and her collaborators on the research
of pathophysiological mechanisms
accountable
for
neurobehavioral
disorders of Lesch-Nyhan disease,
which could lead to an appropriate
therapy.

Today, this multidisciplinary
research
program
has
made
exceptional progress. Important results
have been published, but it is
threatened by financial problems which
forced the association to abandon the
concept of sustainability of the project.
In order to counter this instable

These children need your help!

The initiators of the project
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The Foundation Lesch-Nyhan Vaincre , an essential lever
SHORT ARTICLE
The Foundation Lesch-Nyhan-Vaincre
is governed by the legislation of 23 July 1987
that authorizes the creation of enterprise
foundations. The purpose of this act was to
facilitate the exercise of general interest
actions of a company to help enhance its
image, but it had not formally provided the
possibility of the grouping within a same
foundation of several companies. However,
this possibility was obtained in France on
prefectural decision in 1993, making Progreffe
the first "plural" enterprise foundation in
France

We must give hope and quality of life
again to our children who, contrary to
generally accepted ideas, sometimes have an
IQ above all expectations.
For this reason, the objective of the
co-founders right from the beginning - always
with the determining support of company
members of the Foundation and in the case of
a surplus treasury - is to expand the research
by organizing one or more calls for tender
concerning research projects related to
nutrition and all gastroenterological problems.
The whole under moral guarantee of a
Scientific Council made up of national and
international specialists of the Lesch-Nyhan
disease and with the assistance of the center
of reference on hereditary metabolism
diseases, coordinated by Professor Pascale de
Lonlay, on which depends the Lesch-Nyhan
disease.

Cofounders of the Foundation LeschNyhan-Vaincre, we take, with the decisive
support of company members of the
Foundation, the commitment to contribute to
the funding of the only research project
existing in France on the Lesch-Nyhan disease
– a rare extremely severe neurogenetic
disease, affecting about a hundred families in
France.
This
multidisciplinary
project,
coordinated by Dr Irène Ceballos-Picot, aims to
identify pathophysiological mechanisms leading
to neurological and behavioural disorders (e.g.
severe self-mutilation) of our children, and
thus allow to find therapeutic targets. This
emerging research program is currently held
back by the lack of funding by public agencies
(national research agency), funding very
difficult to obtain when it comes to original
projects.

The founding members of this
Foundation will be listening to and encouraging
Professor Pascale Lonlay in the work
undertaken since 7 October last, to establish
the center of reference aimed to optimize
multidisciplinary, medical and paramedical
support of this rare metabolic disease,
establishing a frame of reference on this
support in connection with the other centers of
reference of the country.
We call upon you to participate in a
challenge for the future, because what is at
stake is more than ever tailored to the needs
of humanity.

We want this research project to lead
to a therapy that is available to all children
suffering from the Lesch-Nyhan syndrome
because this disease is truly terrifying.

The founding companies join their
reputations to that of the scientific teams that
lead the project. They promote the image of
pioneer in state-of-the-art research and the
creation of human wealth through their
participation,
both
in
their
internal
communication with their employees as well as
in their external communications with their
customers, suppliers and providers.

There are few of us who have not
known the distress caused by a family member
or friend suffering from cardiac, kidney, liver or
gastroenterological insufficiency, or major
neurobehavioral disorders such as erratic
movements or self-mutilation, waiting for
treatment or relief. Our children, struck hard
by this terrible disease, the Lesch-Nyhan
syndrome, suffer from all these illnesses, and
more.
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Since 1995, the French association Lesch-Nyhan Action
Genetic Disease supports many initiatives in favor of
research of the neurogenetical Lesch-Nyhan disease.
Today, in the creation of an enterprise foundation, the
association wishes to give an extra dimension to its
commitments

THE FOUNDATION LESCH-NYHAN VAINCRE

   Why an enterprise foundation?
With numerous difficulties in the matter of funding requests for projects to assist
research on the Lesch-Nyhan disease, the French association Lesch-Nyhan Action
Genetical Disease has pushes out the boundaries to gather funds each year, even in
short term cases.
However, a group of parents wants to maintain course on research and suggests in
2012 to companies potentially interested in patronage, the creation of an enterprise
foundation capable of supporting a project established over five years, coordinated
by Dr. Irène Ceballos-Picot and initiated by a core group of specialists already in
place, but requiring the recruitment of additional scientists and technicians to carry
out, within a reasonable time, a major project.
During 2012, the General Assembly of the new enterprise foundation will appoint
administrators and a President
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Aim: a five-year research project funding.

   Our commitment

The objective of the Foundation is to provide funding over a period of five
years for a research program on the pathological mechanisms of the
Lesch-Nyhan disease and the development of a therapeutic protocol to
improve the quality of life of children with this rare disease.
The Foundation supports projects that focus on two major areas of
research: pathogenesis and treatment.

Commitment of the Foundation 
 Contribute to research tasks and the recruitment of part of
the personnel required for the implementation of the
program;
 Organize scientific events to enable international experts of
the Lesch-Nyhan disease to meet;
 Communicate on research to families and
international scientific and medical conferences.

during
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Relying on patronage, promoting private generosity and
the social responsibility of businesses employees who can
participate.

   Our partners
To ensure the sustainability of the projects it supports, the Foundation encourages
and promotes the development and implementation of a policy of patronage.
Aid for the Foundation is primarily financial.
Our partners are companies who wish to commit themselves with us in scientific and
human research.
The support of our foundation by businesses will allow:
 Research to be able to focus on an effective program without having
to bear the stress of looking for financial support, which accounts
for much of the time of researchers, sometimes in vain;
 To recruit scientists and additional technicians to realize the project
in its entirety;
 Children and their families to maintain hope for the future.
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Each year the Board agrees to continue the support
necessary to carry out the research program developed by
Dr. Irène Ceballos-Picot and her collaborators

   Our organization

Philippe Arnaudet

PROJECT INITIATORS

Unit Manager of the Purchasing Central SNCF South-West
Federal Administrator of the Credit Mutuel du Sud-Ouest
Active member of the French association Lesch-Nyhan genetic disease

Pierre Ulloa
Managing Director of Companies
Adviser to the President of Wilson Finance
Former Director of the bank Monod
Active member of the French association Lesch-Nyhan genetic disease

Alain Donnart
President of the French association Lesch-Nyhan genetic disease
Regional Delegate Rhône-Alpes of the AMR (the Alliance of Rare Diseases)

Jean-Claude Donnart
Administrator of the French association Lesch-Nyhan genetic disease
Administrator of Crédit Mutuel du Sud-Ouest
Business Consultant
Former Operations Manager Air France for Africa and Middle East

Gérard Brauchli
ENT - Ear, Nose and Throat specialist in Vichy
Managing Director of Companies
Active member of the French association Lesch-Nyhan genetic disease
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The Board of Directors
The Board of Directors is the body that decides on the five year program of the
Foundation and its annual budget. Its is composed of the Founders and staff

College of representatives of founders
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College of representatives of staff
of sponsoring enterprises
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College of scientists on the project


Dr Irène Ceballos-Picot
Pharm D, PhD
Lecturer at the University René Descartes Paris
Hospital Practitioner in Biochemistry and Molecular Biology
Necker Children’s Hospital
Dr Nadia Bahi-Buisson
MD, PhD
Lecturer at the University René Descartes Paris
Hospital Practitioner in Pediatric Neurology
Necker Children’s Hospital
Dr Emmanuel Roze
MD, PhD
Contracted Hospital Practitioner, Paris
Center for Clinical Investigation (CIC)
Hospital Pitié-Salpêtrière
Pr Stéphane Lehéricy, MD, PhD
Professor of Neuroradiology at the University Pierre et Marie Curie, Paris
Director of CENIR (Center for Neuro-imaging Research)
Hospital Practitioner – Service of Neuroradiology
Hospital Pitié-Salpêtrière
Dr Christophe Béroud, PharmD, PhD
Lecturer at the University Montpellier1
Hospital Practitioner in Genetics at university general hospital of Montpellier
Inserm U 827
Dr Marie-Claude Potier, PharmD, PhD
Research Director
Institute for Research on brain diseases and spinal cord
(ICM)/CNRS UMR 7225
Hospital Pitié-Salpêtrière
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College of the Scientific Council

Pr William Nyhan
MD, PhD
Discovered the Lesch-Nyhan syndrome with Dr. Michael Lesch in 1964
Pediatrician and researcher (retired)
San Diego, California (United States)
Pr H.A. « Buz » Jinnah
MD, PhD
Professor of Neurology at the University EMORY
Atlanta (United States)
Pr Juan Garcia Puig
MD, PhD
Professor of Internal Medicine
Hospital La Paz de Madrid (Spain)
Dr Rosa Torres
MD, PhD
Biologist
Hospital La Paz de Madrid (Spain)
Dr Jasper E. Visser
MD,PhD
Department of Neurology
Radboud University Nijmegen Medical Center
The Netherlands
Pr Pascale de Lonlay
MD, PhD
Professor of Pediatrics at the Descartes University Paris
Hospital Practitioner and Head of Metabolism Department
Necker Children’s Hospital
Pr Marie Vidaihet
MD, PhD
Professor of Neurology at the Pierre et Marie Curie University, Paris
Hospital Practitioner and Head of Neurology Department
Hospital Pitié-Salpêtrière
Dr Jean-Louis Pérignon
MD, PhD
Lecturer at the Descartes University Paris
Hospital Practitioner in Biochemistry and Molecular Biology
Necker Children's Hospital
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   An enterprise foundation with clear goals
The success of the ambitious program of multidisciplinary research on the LeschNyhan disease, coordinated by Dr. Ceballos-Picot, is based in part on the ability to
attract young doctoral or post-doctoral researchers, technicians bringing new skills to
the needs of this research project whose goal is to understand the mechanisms of
the disease for a cure.
It is this need that the Foundation Lesch-Nyhan-Vaincre will strive to meet.


Research Support

The main objectives of the Foundation Lesch-Nyhan-Vaincre are defined in the
statutes of the Foundation.
Its purpose is "to promote and to help the development of the research to:
1- Identify the pathophysiological mechanisms leading to
neurological and behavioral (self-mutilation) disorders among
children” ;
2- Find a therapy.
Support and funding for research is to be sought, organization and financing of
scientific events that may contribute to the achievement of the purpose,
communication on the conducted research. The funding can, of course, only be
awarded within the annual resources of the Foundation.


Involvement in continuance

To accomplish this objective, the Foundation must implement multi-annual action
programs for a period of 5 years. Each member commits to pay a contribution
annually, whose amount is fixed at the outset, over the duration of the program
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The Foundation Lesch-Nyhan-Vaincre, irreplaceable lever
inside this plan

To approve any proposals to increase payments or to accept applications for new
members, the Board of Directors of the Foundation can decide on additions during
the program. Any new entrant acquires the status of a foundering member.
After 5 years future plans to extend the work of the Foundation will be automatically
reviewed.



Effectiveness

To be effective in research in the immediate and long term, the Foundation has to be
able to show rapid response and sustained commitment.
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To be informed, to understand is to make a better
commitment

THE LESCH-NYHAN DISEASE

A rare genetic disease with severe neurological and behavioral disorders,
starting in boys from an early age.

In 1964, Drs Michael Lesch and William Nyhan described the symptoms of this
disease

Michael Lesch

William Nyhan

Two children with this rare disease were identified for the first time in the early 60s.
Other cases showing similar symptoms were later found and it was established that
the disease would develop only in male children.
In honor of the two physicians who have established a clinical description of this
syndrome, the disease is called Lesch-Nyhan.

16

LESCH-NYHAN-VAINCRE/PROJECT 2012

FOUNDATION LESCH-NYHAN VAINCRE

By discovering the biochemical component of the disease in 1967, Jay Seegmiller
demonstrated a dysfunction in the metabolism of purines: there is a deficiency in
hypoxanthine-guanine phosphoribosyltransferase (HPRT).

Jarvis "Jay" Edwin Seegmiller

DIAGNOSTIC
The Lesch-Nyhan syndrome is referred to by a pediatrician
or neurologist when thorough evaluation performed on the
baby reveals delayed development associated with an
overproduction of uric acid and/or with self-injurious
behavior.
The final diagnosis is made when enzyme activity of
Hypoxanthine-Guanine Phosphoribosyltransferase is found
undetectable in red blood cells. Only one laboratory in
France has authorization to achieve this test under the
supervision of Dr Irène Ceballos-Picot.
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   Clinical signs

 Neuromuscular disorders


Developmental and cognitive delay



Dystonia (inability to control muscle contractions) and
spasticity

Recent studies have explored the areas of memory and language to determine why
results of IQ1 tests among these children are so low. There is also a very low
capacity of concentration, confusion with complex statements and difficulty to
foresee the consequences of future actions.
Aggressiveness as such is not part of the components of this disease. However,
many of these patients are aware of compulsive behaviors that they are unable to
control: hitting, spitting and verbally abusing others

 Overproduction of uric acid


Attack of gout



Kidney stones

Cristals

Gout

Overproduction of uric acid is materialized by a grouping in aggregates of crystals
which tend to form in three main areas of the body: joints (toes and fingers) in the
form of gout, under the skin (tophi) and in the kidneys (the most dangerous stones
because they can cause renal failure).

18

LESCH-NYHAN-VAINCRE/PROJECT 2012

FOUNDATION LESCH-NYHAN VAINCRE
 Behavioral disorders


Self-injuries

Self-injury of the face

Self-injury of fingers

Repeated attempts by patients to injure themselves occur most often between two
and four years. The more self-inflicted injuries occur early, the more they are severe.
Biting of lips and tongue are the most frequent, but biting of fingers or other body
parts can also be observed. Some try to hit themselves or to damage their eyes

Not every child with this genetic disease necessarily develops all aspects
listed; there are "Variants" who may not have behavioral disorders and
few neurological disorders. This is an important road of research to find
the mechanisms that protect the "Variants" from the major
neurobehavioral disorders.

(1) Regarding the low results in IQ, they are primarily due to means of assessment inadequate for this pathology. The
usual tools underestimate the IQ of Lesch-Nyhan patients and of patients with neurometabolic dystonia in general.
Information in a forthcoming publication of Dr. Emmanuel Roze and Constance Rouvière
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In 1985, T. Friedmann found the gene responsible for this disease. It was therefore
possible, thanks to this discovery, to offer families the genetic diagnosis and the
screening of conductive mothers.
   Origin of the disease
The HPRT gene located on the X chromosome.
The Lesch-Nyhan syndrome is a genetic disorder that appears due to a mutation
occurred in the HPRT gene located on the X chromosome.

 Genetics and transmission.
Men have one X chromosome, women two. And because of the existence of these
two chromosomes women do not develop the disease, as the second one protects
them. Women who carry the disease are called "silent carriers". They can pass the
normal chromosome or the affected chromosome. In the latter case if she gives birth
to a daughter, this daughter becomes also a “silent carrier", if she gives birth to a
boy, he will get the disease.
Approximately 80% of mothers are "silent carriers".
Because each boy (XY) inherits his X chromosome from his mother, only boys are
affected (Xmutated/Y)
Girls can inherit the X chromosome from their mother who carries the defect on the
HPRT gene (Xmutated/X), they will also be "silent carriers”. They can also inherit the
X chromosome from their mother that does not have the anomaly (X/X), they will not
be carriers. Hence the importance of genetic tests which diagnose female carriers in
the family.
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   Biochemistry
The HPRT gene enables the production of a protein of the same name whose
function is to recycle certain molecules in the body: the purine bases (guanine and
hypoxanthine) which form compounds important for cell function: Inosine
monophosphate (IMP) and Guanosine monophosphate (GMP).
The loss of functional HPRT protein, due to a mutation in the HPRT gene, prevents
the recycling of purine bases which turn into uric acid leading to an overproduction
of very unsolvable uric acid hence the formation of crystals in joints (gout) and
kidney stones.

   Pathogenesis
The HPRT gene mutation causes metabolic disorders, which research has identified,
such as the mechanisms that lead to the overproduction of uric acid. A therapeutic
solution (allopurinol) helps prevent the formation of uric acid and treat patients so
that they no longer suffer from gout and/or kidney stones.
However, there remain significant leads to be explored like the mechanisms by which
errors in the HPRT gene lead to neurological and behavioral disorders. Discovering
these mechanisms would allow the development of therapeutic solutions. A
dysfunction of a small region of the brain called the basal ganglia (area currently
undergoing research) has already been uncovered.

   Treatment
It consists of managing three major problems:
 Overproduction of uric acid
 Neurological Disability
 Behavioral Disorders
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We need to work together to support research

THE IMPORTANCE OF RESEARCH

Since 2005, a national team of researchers and teacher-researchers has embarked on
developing research projects to understand the Lesch-Nyhan disease and in seeking a
therapy. These projects have been submitted for approval to Professor William Nyhan
and Pr "Buz" Jinnah, American specialists of the disease. Professor Jinnah has wished
to participate, thus confirming the validity of these projects that have, as yet, received
no funding from government agencies such as the National Research Agency (ANR),
although classified positively. Only 10% of projects submitted to the ANR are funded.
Projects are presented annually but the wait for funding is long.
The sustainability of genetic diagnosis itself is in jeopardy due to lack of government
funding. Indeed, the National Plan for Rare Diseases 2005-2008 helped to provide
funding to important genetics laboratories. However, the Lesch-Nyhan disease was not
included in the allocation of funds
Lesch-Nyhan syndrome is still considered as an orphan desease.
The research project led by Dr Ceballos-Picot was considered favorably by the
scientific boards of the associations Lesch-Nyhan Action, the Foundation Jérôme
Lejeune, the Federation of Orphan Diseases, the Foundation Louis D, the association
Malaury and could have been initiated in January 2005, solely through private
donations of these organizations.
Important results in understanding the pathogenesis of the disease have been
obtained by Dr. Ceballos-Picot and colleagues who have believed in this project and
published in international journals with high impact factor (Human Molecular Genetics,
Arthritis and Rheumatism, Journal of Neurochemistry, Neuroscience, Brain, etc.).
But we can not stop there, for lack of funding!
Therefore, given the urgency for further research, we are committed to support
financially a research program that will allow Dr. Irène Ceballos-Picot and her
associates to progress in their efforts and give children affected by Lesch-Nyhan the
hope that one day they will be able to live with this disease.
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   Project coordinated by Dr Irène Ceballos-Picot
Lecturer, hospital practitioner, author of numerous publications in national and
international journals (excerpts from her bibliography are mentioned in some
chapters of this dossier), Dr. Ceballos-Picot is one of the Lesch-Nyhan disease
European experts with Dr Seifert (Germany), Dr Rosa-Torres (Spain), Pr Garcia-Puig
(Spain) et Dr Michelli et Filicamo (Italy). She collaborates for her research with the
American professors William Nyhan (San Diego, U.S.A.) and H.A. « Buz » Jinnah
(Atlanta, U.S.A.).
Responsible for over twenty years of biochemical diagnosis of Lesch-Nyhan disease
in the Metabolic Biochemistry Laboratory of the Necker Hospital (Director Prof. Daniel
Ricquier), Dr Ceballos-Picot joined in 2001 the Scientific Council of the French
Association Lesch-Nyhan Genetic Disease Action and initiated this research project at
the request of the families concerned.
Despite many files submitted and not retained in tenders targeted for "rare
diseases", despite the absence of subsidies from the departments concerned or the
AFM, a three-year project has been possible thanks to the support of various
partners:
The
The
The
The
The

association Lesch-Nyhan Action
association Malaury
Foundation Jérôme Lejeune
Fondation Louis D-Institut de France
laboratory Glaxo Smith Kline

Thus, since 2005, Dr. Ceballos-Picot has conducted a research program for the
Understanding of the Pathophysiology of the Lesch-Nyhan disease in
collaboration with Professor H. A. "Buz" Jinnah (Emory University, Atlanta, USA).
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   2008, review of three years of research
 The research

From experimental models of
the Lesch-Nyhan Disease (published in
the Journal of Neurochemistry in 2007
and Neuroscience in 2008) we
discovered that HPRT deficiency
causes a significant dysregulation of
the expression of genes involved in
early development of dopaminergic
neurons, particularly engrailed1 and
engrailed2 genes. The restoration of
HPRT
activity
by
transfection
normalizes the expression of engrailed
showing the functional relationship
between HPRT and engrailed. This
increase of the expression of engrailed
1 and engrailed 2 was found in several
cell types including fibroblasts from
patients with Lesch-Nyhan disease and
is correlated with the severity of

neurobehavioral troubles.
These results demonstrate a new role
of HPRT in development, other than its
involvement in the metabolism of
purines.
These
results
seemed
sufficiently new and important to us,
both
for
understanding
the
pathophysiology of the Lesch-Nyhan
syndrome as for the understanding of
basic
mechanisms
involved
in
development,
differentiation
and
specification of dopaminergic neurons,
to submit them to the journal Human
Molecular Genetics (accepted for
publication in June 2009).
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   The future project
 THE PROJECT 2012-2017
 Creating a database of French patients from which
genotype / phenotype correlations are possible;
 Creating a bank of cells of patients with a severe
neurobehavioral phenotype (LND) and patients
unaffected by behavioral problems: the "Variants"
(LNV) ;
 Identification of the mechanisms that preserve LNV
patients
(Lesch-Nyhan
"Variants")
from
neurobehavioral troubles using metabolomic and
microarrays analysis. Identification of protective
mechanisms would help in finding therapeutic targets;
 High throughout screening of molecules on cultured
cells to restore HPRT activity (note that 10% of
residual activity is sufficient to protect “Variants”
patients from major behavioral disorders).
 Using functional, structural and diffuse neuroimaging
to relate different clinical expressions of the disease
(LND and LNV) with abnormalities of basal ganglia and
other brain structures like the cerebellum;
 Research of metabolic brain abnormalities by magnetic
resonance spectroscopy;
 Modeling of Lesch-Nyhan disease: Characterization
and differentiation of new models of HPRT deficient
neurons;
 Study of "metabolom" on cells from HPRT deficient
patients and on experimental models;
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Some patients called LNV (LeschNyhan "Variants") are wholly or
partially
protected
from
neurobehavioral disorders despite zero
or only residual HPRT activity. The

identification of mechanisms that
protect the LNV patients from severe
neurobehavioral disorders would allow
identification of therapeutic targets for
LND (Lesch-Nyhan Disease) patients.

Excerpt of the project summary of Dr Irène Ceballos-Picot, activity 2008

   Benefits of this research on other diseases
The research on the neurogenetic Lesch-Nyhan disease may benefit, by association,
neurological diseases diagnosed with production of abnormal movements, such as
Parkinson's disease, better known to the general public.
The research on this rare disease has shed new light on some basic mechanisms.
Indeed, the discovery of the role of HPRT in the early development of dopaminergic
neurons by the team of Dr. Ceballos-Picot (Ceballos-Picot et al., Hum Mol Genet,
2009) also enhances the understanding of developmental mechanisms related to
basic research.
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   Recognition of the quality of research in France, thanks to its
recent international publications, by the scientific council of the American
Association Lesch-Nyhan Syndrome International Association (LNSIA)
Excerpt from an email, from Pr Jinnah to Dr Ceballos-Picot:
Irène,
It seems the first research article ever promoted so enthusiastically by family
foundation. It seems they also like to see international collaboration.
Congratulations!

Excerpt from another email :
From: Ayman Eldarwish Sent: Thursday, June 11, 2009 2:33 PM
To: LNSIA
Cc: Jinnah, Hyder A, Elaine Timbers
Subject: HPRT Regulates Early Developmental Programming of Dopamine Neurons
(New Article Just Published)
Lesch-Nyhan Research from France finds a new track in the right direction.
Just published in an article of LNS research in molecular biology directed at the
genetic development of dopaminergic nerve cells of the brain (nerve cells which
operate with the brain neuro-transmitter, Dopamine) as they relate to HPRT enzyme
deficiency.
The significance of this work represents a collaboration of research
specialists at a much higher level of science than previously attempted.
Although ideas about researching developmental aspects of LNS have been brewing
in the minds of researchers for a long time, the meaningful findings of this work are
genuinely novel land open new trails and an appetite for science to follow. Hopefully,
it will eventually lead to new approaches in LNS management that can more directly
impact the lives of our boys.
Researches and authors ought to be commended for their great work.
I have entered the article abstract into our group’s File Archives, and have attached a
copy for a quicker review by our members.
Dr Ayman from LNSIA

Thus, research undertaken in France by Dr. Ceballos-Picot and her collaborators and
their recent discoveries are recognized and commended in the United States.
Through lack of financing in France, research, so well begun, will stop or
be perpetuated in the best case in the United States by American
researchers who understand the importance of this discovery
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   Recent publications of Dr Ceballos-Picot and her colleagues on the
Lesch-Nyhan disease and purine metabolism.
1 - Lewers JC, Ceballos-Picot I, Shirley TL, Mockel L, Egami K, Jinnah HA.
Consequences of impaired purine recycling in dopaminergic neurons.
Neuroscience 2008 Mar 27;152(3):761-72.
2 - Ea HK, Bardin T, Jinnah HA, Aral B, Lioté F, Ceballos-Picot I. Severe
gouty arthritis and mild neurologic symptoms due to F199C, a newly identified
variant of the hypoxanthine guanine phosphoribosyltransferase. Arthritis
Rheum 2009 Jul;60(7):2201-4.
3 - Ceballos-Picot I, Mockel L, Potier MC, Dauphinot L, Shirley TL, ToreroIbad R, Fuchs J, Jinnah HA. Hypoxanthine-guanine phosphoribosyl transferase
regulates early developmental programming of dopamine neurons: implications
for Lesch-Nyhan disease pathogenesis. Hum Mol Genet 2009 Jul
1;18(13):2317-27. Epub 2009 Apr 2.
4 - Gitiaux C, Ceballos-Picot I, Marie S, Valayannopoulos V, Rio M, Verrieres
S, Benoist JF, Vincent MF, Desguerre I, Bahi-Buisson N.Misleading
behavioural phenotype with adenylosuccinate lyase deficiency. Eur J Hum
Genet 2009 Jan;17(1):133-6. Epub 2008 Oct 1.
5 - Bollée G, Dollinger C, Boutaud L, Guillemot D, Bensman A, Haramblat J,
Deteix P, Daudon M, Knebelmann B, Ceballos-Picot I. Adenine
phosphoribosyltransferase (APRT) deficiency: phenotype and genotype
characterization of a large cohorte. J Am Soc Nephrol 2010 Apr;21(4):67988.
6 - Stratta P, Fogazzi GB, Canavese C, Airoldi A, Fenoglio R, Lazzarich E,
Bozzola C, Monga G, Ceballos-Picot I, Bollée G, Daudon M. Decreased
kidney function and crystal deposition in the tubules after kidney transplant.
Am J Kidney Dis 2010 Sep;56(3):585-90. Epub 2010 Mar 19
7 - Jinnah HA, Ceballos-Picot I, Torres RJ, Verdu A, Larovere L, Jun Chen C,
Visser J, Cossu A, Wu C-H, Chang S-J, Schretlen J, Harris JC, de Kremer R,
Nyhan W, Reich SG, Puig JG. Attenuated variants of Lesch-Nyhan disease.
Brain 2010 Mar;133(Pt3):671-89.
8 - Torres RJ, Puig JG, Ceballos-Picot I. Clinical utility gene card for: LeschNyhan syndrome. Eur J Hum Genet 2010 Jul 21. doi: 10.1038/ejhg.2010.109.
[Epub ahead of print]
9- Flamand-Rouvière C, Guettard E, Moreau C, Bahi-Buisson N,
Valayannopoulos V, Grabli D, Motte J, Rodriguez D, Roubertie A,
Maintigneux L, Kemlin I, Ceballos-Picot I, Adams D, Vidailhet M, Roze E.
Speech disturbances in patients with dystonia or chorea due to neurometabolic
disorders. Mov Disord 2010 Aug 15;25(11):1605-11.
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Let us build their future together!

FIVE YEAR RESEARCH PROGRAM

One project, skills, multidisciplinary networking, funding and a better
future

Summary of the multidisciplinary project on the Lesch-Nyhan syndrome by
Dr Irène Ceballos-Picot
The Lesch-Nyhan syndrome (Lesch-Nyhan Disease, LND), a recessive X-linked
disease manifested by severe dystonia and cognitive and behavioral disorders
(compulsive and severe self-mutilation), is caused by mutations in the gene encoding
hypoxanthine-guanine phosphoribosyltransferase (HPRT). HPRT is an enzyme
involved in the recycling of purine bases in nucleosides, but the pathophysiological
mechanisms responsible for very severe neurobehavioral disorders are still unknown.
The overall objective of our project is to identify and understand the
pathophysiological mechanisms responsible for neurobehavioral disorders in LND
patients and to identify the mechanisms that spare LND "Variants" Patients.
In our proposal for multidisciplinary research on the Lesch-Nyhan syndrome, a
consortium of neurologists specialized in movement disorders (Dr. N. Bahi-Buisson,
neurologist at the Necker Children's Hospital, Paris), Dr E. Roze, neurologist at the
Hospital Pitie Salpetriere, Paris), brain imaging specialists (Prof. S. Lehéricy Director
of Neuroimaging Center, CENIR, Hospital Pitie-Salpetriere) and researchers who have
complementary skills in the field of the Lesch-Nyhan disease (Dr. I. Ceballos-Picot,
Biologist, Necker Hospital, Paris, Prof. HA Jinnah, neurologist, Emory Hospital,
Atlanta) is expected to significantly advance the understanding of pathophysiological
mechanisms of HPRT deficiency.
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The comparison, by functional neuroimaging, of brain structures involved in
movement disorders (systems of basal ganglia, cortico-striatal fibers, cerebellum)
affecting patients with severe neurobehavioral phenotype (LND) and LND “Variant”
patients preserved from behavioral disorders (self-injury) will facilitate identification
of the interactions and functional links between these different structures. The
subgroups of clinically selected LND and LND "Variants" patients will be reviewed to
assess whether the different clinical expressions of disease are associated with
various abnormalities. A major objective is to find mechanisms that preserve LND
Variant patients from severe neurobehavioral disorders and thus to identify
therapeutic targets for most severely affected LND patients.
The creation of a database (Universal Mutation Database: UMD-HPRT; Dr. C.
Béroud, Inserm U827, Montpellier) will make possible the collection of genotype
information, transcriptome analysis data, biochemical data and the phenotype of LND
and LND "Variants" patients and thus establish genotype/phenotype correlations. The
UMD-HPRT database will be developed with the software UMD. The maintenance and
development of the database will be performed by the bioinformatics team of
Montpellier. During the initial period of this project, access will be restricted to
partners, whereas, eventually, data will be freely accessible via Internet
(http://www.umd.be). Since 1987, 80 patients: 54 patients with the most severe
phenotype (LND) and 26 LND "Variants" were diagnosed in 69 families by the
referring laboratory (Dr. I. Ceballos-Picot, Laboratory of Metabolic Biochemistry,
Hospital Necker , Paris) which thus has an exhaustive list of LND and LND "Variants"
patients in France. The neurological phenotype will be evaluated by a clinical analysis
and complete video (Drs N. Bahi-Buisson and E. Roze) with the assistance of a
questionnaire including all the criteria of abnormal movements by standardized
scales to identify patient subgroups in the French population suffering from motor
and/or behavioral disorders. This systematic clinical characterization of LND and LND
"Variant" patients is essential to create correlations with genetic, biochemical, and
functional neuroimaging data.
Another challenge is to find mechanisms that preserve LND "Variants" patients
from self-mutilation. Creating a cell bank (fibroblasts, lymphocytes) of patients with a
severe form of LND and LND "Variants" patients seems essential to us to collect, at
first, cellular models of different forms of the disease (Dr. I. Ceballos-Picot). In a
second step, "DNA chips" technology for comparing the gene expression profile of
LND cells versus LND "variants" (Dr. I. Ceballos-Picot and M.C. Potier), will allow the
identification of the mechanisms that preserve LND "Variants" patients from selfmutilation and severe dystonia. The results we have already obtained (published in
Human Mol Genet, 2009) by comparing the gene expression profile of murine
neurons models with HPRT deficiency with control neurons, show expression
abnormalities of transcription factors essential for the development of dopaminergic
neurons, in particular we show a marked increase (x 20) of engrailed 1 and engrailed
2. These results demonstrate the role of HPRT in the development and specification
of dopaminergic neurons in a manner which does not involve toxicity or degenerative
processes, but by influencing the developmental program.
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The long term objective of this multidisciplinary collaboration is to find an
effective treatment to stop self-injuries and improve neurological disorders in severe
forms of LND to improve the quality of life and life expectancy of patients. This
project could also help the understanding of pathophysiological mechanisms of
several other diseases with self-injuries, including autism, Prader-Willi, Tourette and
Rett syndromes. This collaboration should also permit a greater understanding of the
fundamental mechanisms of complex human behaviors such as aggression,
obsessive compulsive disorders and a better understanding of other
neuropathological conditions with movement disorders like Parkinson's disease and
dystonia.
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A scientific multidisciplinary partnership: organization.

Relevance and complementarity of the partners.
   Team 1 : Irène Ceballos-Picot, PharmD, PhD.
Irène Ceballos-Picot is Lecturer in Biochemistry and Molecular Biology at the
Descartes University Paris and Hospital Practitioner at Necker Children’s Hospital. She
is responsible for the diagnosis of hereditary diseases of purine metabolism: LeschNyhan syndrome, adenylosuccinase deficiency, adenine phosphoribosyltransferase
(urolithiasis 2.8-dihydroxyadenine) deficiency, abnormalities of PRPP synthetase and
of copper metabolism: Wilson's disease, Menkes disease.
For over twenty years she has been involved in biochemical and molecular diagnosis
of Lesch-Nyhan disease at the Laboratory of Metabolic Biochemistry of Necker
Hospital (Head: Prof. Ricquier) which is the only laboratory in France to have
expertise in the diagnosis. Thus I. Ceballos-Picot and colleagues have diagnosed 80
patients with Lesch-Nyhan syndrome in France including 54 with the most severe
form and 26 "Variants" patients. She has initiated a research program in 2005,
alerted by the demand of the association Lesch-Nyhan Action, made possible through
support from several associations (Association Lesch-Nyhan Action, Association
Malaury) and foundations (Fondation Jérôme Lejeune, Fondation Louis D, Fédération
des Maladies Orphelines), and hers is the only team in France, to date, to realize a
research program on the Lesch-Nyhan disease, dedicated to the identification of
pathophysiological mechanisms responsible for neurobehavioral disorders and
phenotypic variability . Up to now, her work on the Lesch-Nyhan syndrome has been
published in 11 international journals (1-11) with three articles in 2009 (9-11).
I. Ceballos-Picot has established from 2005 a fruitful collaboration with Prof. H.A.
"Buz" Jinnah (Emory University, USA), neurologist and specialist of the Lesch-Nyhan
disease and they have now six scientific publications from their common work (5,711), and she has joined an international consortium for research on the Lesch-Nyhan
syndrome, coordinated by Professor Jinnah (5). I Ceballos-Picot was recently
appointed consultant on a American research project on the Lesch-Nyhan disease,
selected by the NIH (National Institutes of Health) and coordinated by Professor
Theodore Friedmann, inventor of gene therapy (UCSD University, San Diego, USA).
As an expert in the Lesch-Nyhan disease, I. Ceballos-Picot was invited to the first
meeting of this consortium in November 2009.
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Her knowledge of purine metabolism has led her to the development of diagnostics
for other hereditary diseases of purine metabolism such as adenine
phosphoribosyltransferase deficiency (12-14) and the deficit of adenylossucinase (1517). The research projects conducted by I. Ceballos-Picot from 1987 to 2005 have
highlighted the role of oxidative stress in neuronal death and she became interested
in the role of oxygen derivatives in the pathogenesis of Alzheimer's and Parkinson's
disease and she has created models of neurons and transgenic mice to identify the
role of oxidants / antioxidants in neurodegeneration and neuroprotection. She has
written about a hundred publications on this subject (see appendix) and a book (18).
Extract of cited publications:
1 - P. Van Bogaert, I. Ceballos-Picot, I. Desguerres, P. Kamoun, G. Ponsot (1992).
Hypoxanthine-guanine phosphoribosyltransferase deficiency in a girl. J Inherit
Metab Dis 15, 790-791.
2 - Aral B, de Saint Basile G, Kamoun P, Ceballos-Picot I (1996) Novel nonsense
mutation in the hypoxanthine-guanine phosphoribosyltransferase gene and nonrandom X-inactivation causing Lesch-Nyhan syndrome in a female patient. Hum
Mutation 7, 52-58
3 - Liu G, Aral B, Zabot MT, Kamoun P, Ceballos-Picot I (1998). The molecular basis of
hypoxanthine phosphoribosyltransferase deficiency in French families; report of two
novel mutations. Hum Mutation Supp1: S88-S90.
4 - B. Dussol, I. Ceballos-Picot, B. Aral, V. Castera, N. Philip, Y. Berland (2004).
Kelley-Seegmiller syndrome due to a new variant of hypoxanthine-guanine
phosphoribosyltransferase (I136T) encoding gene (HPRT Marseille). J Inher Metab
Dis 27(4) : 543-545.
5 - Jinnah HA, Vissers JE, Harris JC, Verdu A, Larovere L, Ceballos-Picot I, GonzalezAlegre P, Neychev V, Torres RJ, Dulac O, Desguerre I, Schretlen DJ, Robey KL,
Barabas G, Bloem BR, Nyhan W, de Kremer R, Eddey GE, Puig JG, Reich SG (2006).
Delineation of the motor disorder of Lesch-Nyhan disease. Brain 129:1201-1217.
6 - Rouleau E, Ceballos-Picot I, Perignon JL (2006). Prise en charge thérapeutique du
syndrome de Lesch-Nyhan en France : enquête sur 16 patients. Arch Ped 13:12661267.
7 - Shirley TL, Lewers JC, Kiyoshi E, Majumdar A, Ceballos-Picot I, Kelly M, Seidman
MM, Jinnah HA (2007): A human neuronal tissue culture model for Lesch-Nyhan
disease. J Neurochem 101: 841-853.
8 - Lewers JC, Ceballos-Picot I, Shirley TL, Mockel L, Egami K, Jinnah HA (2008).

Consequences of impaired purine recycling in dopaminergic neurons.
Neuroscience Mar 27;152(3):761-72. Epub 2008 Jan 17.

Severe
gouty arthritis and mild neurologic symptoms due to F199C, a newly
identified
variant
of
the
hypoxanthine
guanine
phosphoribosyltransferase. Arthritis Rheum. Jul;60(7):2201-4.
9 - Ea HK, Bardin T, Jinnah HA, Aral B, Lioté F, Ceballos-Picot I (2009).
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10 - Ceballos-Picot I, Mockel L, Potier MC, Dauphinot L, Shirley TL, Torero-Ibad R,
Fuchs J, Jinnah HA (2009). Hypoxanthine-guanine phosphoribosyl

transferase regulates early developmental programming of dopamine
neurons: implications for Lesch-Nyhan disease pathogenesis. Hum Mol
Genet Jul 1;18(13):2317-27. Epub 2009 Apr 2.

11 - Jinnah HA, Ceballos-Picot I, Torres RJ, Verdu A, Larovere L, Jun Chen C, Visser J,
Cossu A, Wu C-H, Chang S-J, Schretlen J, Harris JC, de Kremer R, Nyhan W, Reich
SG, Puig JG (2010). Attenuated variants of Lesch-Nyhan disease. Brain, 133:671-89.
12 - Ceballos-Picot I, Perignon JL, Daudon M, Hamet M, Kamoun P. (1992). 2,8dihydroxyadenine urolithiasis induced by complete adenine phosphoribosyltransferase
deficiency (APRT* Q0), an underdiagnosed disease. Lancet, 339, 1050-1051.
13 - Bollée G, Dollinger C, Boutaud L, Guillemot D, Bensman A, Haramblat J, Deteix P,
Daudon M, Knebelmann B, Ceballos-Picot I (2010). Adenine phosphoribosyltransferase
(APRT) deficiency : phenotype and genotype characterization of a large cohorte. J Am
Soc Nephrol, 21(4):679-88.
14 - Stratta P, Fogazzi GB, Canavese C, Airoldi A, Fenoglio R, Lazzarich E, Bozzola C,
Monga G, Ceballos-Picot I, Bollée G, Daudon M (2010). Adenine
phosphoribosyltransferase deficiency first diagnosed following crystal nephropathy in a
renal transplant recipient. Am J Kidney Dis, Mar18. Epub ahead of print.
15 - Holder-Espinasse M, Marie S, Bourrouillou G, Ceballos-Picot I, Nassogne M-C,
Faivre L, Amiel J, Munnich A, Vincent M-F, Cormier-Daire V. (2002). Toward a
suggestive facial dysmorphism in Adenylosuccinate lyase deficiency. Am J Med
Genet 39(6) : 440-442.
16 - Edery P, Chabrier S, Ceballos-Picot I, Marie S, Vincent M.F, Landrieu P,. Tardieu
M. Intrafamilial variability in the phenotypic expression of adenylosuccinate lyase
deficiency : a report on three patients. Am J Med Genet 2003, 120A(2): 185-190.
17 - Gitiaux C, Ceballos-Picot I, Marie S, Valayannopoulos V, Rio M, Verrieres S,
Benoist JF, Vincent MF, Desguerre I, Bahi-Buisson N (2009). Misleading
behavioural phenotype with adenylosuccinate lyase deficiency. Eur J
Hum Genet Jan;17(1):133-6. Epub 2008 Oct 1.
18 - Ceballos-Picot I (1997). The role of oxidative stress in neuronal death.
Neuroscience Intelligence Unit. Landes Bioscience and Springer (eds). 203pp 36 figs.

34

LESCH-NYHAN-VAINCRE/PROJECT 2012

FOUNDATION LESCH-NYHAN VAINCRE

BUDGET PLAN TEAM 1
Project Duration

60 months (5 years)

Team 1
Scientific Coordinator: Dr Irène Ceballos-Picot

STAFF COSTS including
related social charges

Category /
Function

Number
of man /
months

Statutary and NonStatutary Staff already
funded, assigned to the
project

MCU-PH
Biochimist
CNRS
Researcher

30

5 178,00 €

279 612,00 €

9

3 500,00 €

56 700,00 €

Contractual Staff,
assigned to the project

post-doctorant
lab technician
Engineer

60
60
60

2 810,53 €
1 970,40 €
2 216,49 €

303 537,24 €
212 803,20 €
239 380,92 €

303 537,24 €
212 803,20 €
239 380,92 €

1 092 032,64 €
29 275,00 €
133 333,00 €

755 720,64 €
29 275,00 €
133 333,00 €

15 000,00 €

15 000,00 €

41 016,23 €
1 310 656, 87 €

933 328,64 €

Total staff expenses
Equipment
Purchase of stationery and
operating supplies,
Mission costs
Services external to the
organization or business
Services internal to the
organization or business
Standard Fees
TOTAL BUDGET
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Monthly
costs
(including
social
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71%
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   Team 2 : Nadia Bahi-Buisson, MD, PhD and Emmanuel Roze, MD,
PhD.
Nadia Bahi-Buisson (pediatric neurologist) and Emmanuel Roze (neurologist), team
members of Prof. Marie Vidailhet in a referral center for movement disorders in Paris,
work as specialists in movement disorders. In this context, they have participated in
many books on clinical and neurophysiological characterization of movement
disorders, with particular attention to primary and secondary dystonia. In addition,
they regularly collaborate with metabolic specialists for diagnosis and treatment of
rare neurometabolic disorders (including Lesch-Nyhan syndrome). E. Roze also works
in a laboratory (CNRS UMR 7102) that studies the molecular mechanisms of
dysfunction and degeneration of the basal ganglia in Huntington's disease, another
disease with dysfunction of basal ganglia leading to movement disorders. In 2008, he
has published three original articles on this topic (1-3) and has provided two
publications. Finally, they are regular reviewers of articles on movement disorders
submitted to the JNNP and to members of the Movement Disorder Association. These
previous experiences have given them a specific skill on the clinical and
pathophysiological aspects of neurometabolic dystonia disorders.
Short excerpt of numerous publications relating to basal ganglia dysfunctions of
between 2007 and 2009:
1 - Meunier S, Lourenço G, Roze E, Apartis E, Trocello JM, Vidailhet M: Cortical
excitability in DYT-11 positive myoclonus dystonia. Movement Disorders 2008 in
press.
2 - Guettard E, Portnoi MF, Lohman-Hedrich K, Keren B, Rossignol S, Winkler S, El
Kamel I, Leu S, Apartis E, Vidailhet M, Klein C, Roze E Myoclonus dystonia due to
maternal uniparental disomy. Archives of Neurology 2008 in press.
3 - Roze E, Apartis E, Clot F, Dorison N, Thobois S, Guyant-Marechal L, Tranchant C,
Damier P, Doummar D, Bahi-Buisson N, André-Obadia N, Maltete D, Echaniz-Laguna
A, Pereon Y, Beaugendre Y, Dupont S, De Greslan T, Jedynak CP, Ponsot G, Dussaule
JC, Brice A, Dürr A, Vidailhet M : Myoclonus dystonia:
Clinical and electrophysiological pattern related to SGCE mutations. Neurology 2008
in press
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BUDGET PLAN TEAM 2
Team 2
Drs Emmanuel Roze and Nadia Bahi-Buisson
Grant Rate
53 %
Full Costs

STAFF COSTS including
related social charges

Category /
Function

Number Monthly
of man / costs
months (including
social
charges)

Statutary and NonStatutary Staff already
funded, assigned to the
project

PHU
PHU
CCA

6
6
6

3 000,00 €
3 000,00 €
1 588,00 €

32 400,00 €
32 400,00 €
17 150,40 €

Contractual Staff,
assigned to the project

ARC

12

1 970,40 €

42 560,64 €

42 560,64 €

124 511,04 €

42 560,64 €

9 000,00 €
50 000,00 €

9 000,00 €
50 000,00 €

6 688,71 €
190 199,75 €

101 560,64 €

Total staff expenses
Equipment
Purchase of stationery
and operating supplies,
Mission costs
Services external to the
organization or business
Services internal to the
organization or business
Standard Fees
TOTAL BUDGET
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   Team 3: Christophe Béroud, Pharm D, PhD.
In the early 1990s, we were one of the first teams to anticipate the development of
specific databases of genes (Locus Specific Databases or LSDB), (Béroud, et al.
1996a; Béroud and Soussi, 1996; Béroud , et al. 1996b; Cariello, et al. 1994; Collod,
et al., 1996). We have created the software UMD [UMD-http://www.umd.be] which
is a generic tool for the creation of an LSDB for virtually any gene (Béroud, et al.
2000; Béroud, et al., 2005). Because of this expertise, we have been involved in the
creation of the Human Genome Organization - Mutation Database Initiative (HUGOMDI) and the international society of researchers Human Genome Variation Society
(HGVS), (CB participates in the financing and is a member of the Board since the
creation of HGVS - re-elected twice). From the beginning, the UMD software has
been widely used (more than 1,000 users in 60 countries) and was chosen by the
European Network of Excellence TREAT-NMD to establish European registries of
patients with neuromuscular diseases (FP6). This initiative was quickly joined by
many countries with in the first ranks the United States, Australia, Canada, India and
Japan and many eastern European countries.
We are also involved in three other European networks:
a) GEN2PHEN (FP7) to allow the annotation of the human genome and the
linking of various databases and LSDB’s worldwide, in cooperation with major
teams of European and American Bioinformatics (EBI) and (NCBI - National
Center for Biotechnology Information);
b) NMD-CHIP (FP7) which aims to assess the contribution of new broadband
technologies in the diagnosis of neuromuscular diseases. We participate again
in the establishment of LSDB’s of genes of interest, but also in the
development tools to evaluate the obtained results;
c) BIO-NMD whose objective is to identify new biomarkers in the context of
certain neuromuscular diseases. Within this network, we will ensure the
creation of databases for the collection of heterogeneous data generated by
all partners. We also develop new forecast tools to assess the pathogenic
effects of substitutions (UMD Predictor) and the potential effect of mutations
on splicing (SSF – http://www.umd.be/SSF). At the national level, together
with the LSDB’s created for many diagnostic systems (neuromuscular
diseases, cancers, neurosensory diseases, etc.), we also develop clinical
databases for different networks and Reference Centers (mitochondrial
diseases, Marfan’s disease and related syndromes, Pompe’s disease, Gaucher’s
disease, etc.).
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Publications :
1 - Beroud C, Collod-Beroud G, Boileau C, Soussi T, Junien C. 2000. UMD (Universal
mutation database): a generic software to build and analyze locus-specific databases.
Hum Mutat 15(1):86-94.
2 - Beroud C, Fournet JC, Jeanpierre C, Droz D, Bouvier R, Froger D, Chretien Y,
Marechal JM, Weissenbach J, Junien C. 1996a. Correlations of allelic imbalance of
chromosome 14 with adverse prognostic parameters in 148 renal cell carcinomas.
Genes Chromosomes Cancer 17(4):215-24.
3 - Beroud C, Hamroun D, Collod-Beroud G, Boileau C, Soussi T, Claustres M. 2005.
UMD (Universal Mutation Database): 2005 update. Hum Mutat 26(3):184-91.
4 - Beroud C, Soussi T. 1996. APC gene: database of germline and somatic mutations
in human tumors and cell lines. Nucleic Acids Res 24(1):121-4.
5 - Beroud C, Verdier F, Soussi T. 1996b. p53 gene mutation: software and database.
Nucleic Acids Res 24(1):147-50.
6 - Cariello NF, Cui L, Beroud C, Soussi T. 1994. Database and software for the
analysis of mutations in the human p53 gene. Cancer Res 54(16):4454-60.
7 - Collod G, Beroud C, Soussi T, Junien C, Boileau C. 1996. Software and database
for the analysis of mutations in the human FBN1 gene. Nucleic Acids Res
24(1):137-40.
8 - Tuffery-Giraud S and Beroud C, Leturcq F, Yaou RB, Hamroun D, Michel-Calemard
L, Moizard MP, Bernard R, Cossee M, Boisseau P et al. (2009) Genotype-phenotype
analysis in 2,405 patients with a dystrophinopathy using the UMD-DMD database: a
model of nationwide knowledgebase. Hum Mutat, 30, 934-945.
9 - Krahn, M, Beroud C, Labelle V, Nguyen K, Bernard R, Bassez G, Figarella-Branger
D, Fernandez C, Bouvenot J, Richard I et al. (2009) Analysis of the DYSF mutational
spectrum in a large cohort of patients. Hum Mutat, 30, E345-375.
10 - Frederic MY and Lalande M, Boileau C, Hamroun D, Claustres M, Beroud C and
Collod-Beroud G. (2009) UMD-predictor, a new prediction tool for nucleotide
substitution pathogenicity - application to four genes: FBN1, FBN2, TGFBR1, and
TGFBR2. Hum Mutat, 30, 952-959.
11 - Desmet FO, Hamroun D, Lalande M, Collod-Beroud G, Claustres M and Beroud C.
(2009) Human Splicing Finder: an online bioinformatics tool to predict splicing signals.
Nucleic Acids Res, 37, e67.
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BUDGET PLAN TEAM 3
Equipe n°3
Dr Christophe Beroud

Number
of man /
months

STAFF COSTS including
related social charges

Category /
Function

Statutary and NonStatutary Staff already
funded, assigned to the
project

MCU-PH
Engineer

5
4

5 178,00 €
2 688,50 €

46 602,00 €
19 357,00 €

Contractual Staff,
assigned to the project

Technician
bio it technician

6

1 970,40 €

21 280,32 €

21 280,32 €

87 239,32 €
4 025,53 €

21 280,32 €
4 025,53 €

3 000,00 €

3 000,00 €

3 587,00 €
97 851,85 €

28 305,85 €

Total staff expenses
Equipment
Purchase of stationery and
operating supplies,
Mission costs
Services external to the
organization or business
Services internal to the
organization or business
Standard Fees
TOTAL BUDGET
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Monthly
costs
(including
social
charges)

Grant Rate
29%
Full Costs

Amount
requested
from the LNV
Foundation
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   Équipe 4: Stéphane Lehéricy, MD, PhD.
Stephane Lehéricy is Director of the Neuroimaging Research Center - CENIR at the
Salpetriere hospital. He is Professor of Neuroradiology. He completed his doctorate in
fundamental neuroscience with Prof. Y. Agid (INSERM U678) and his fellowship in
neuro-functional imaging at SHFJ-CEA (Service Hospitalier Frederic Joliot CEA Orsay)
with Prof. D. Le Bihan. He spent three years at the Research Center of Magnetic
Resonance CMRR, University of Minnesota (Prof. K. Ugurbil). His research areas are
structural and functional brain mapping in the normal and the pathological brain. The
primary research objective is the functional organization of normal basal ganglia and
in movement disorders.
The Center for Neuroimaging Research - CENIR is a high quality imaging center
dedicated to integrative, cognitive and clinical neuroscience in “normal” human
beings and in patients with brain diseases. The Center is directed towards the
development of theoretical and applied research in neurology and psychiatry. The
Center has the benefit of a large number of patients from the hospital and the
potential for research in neuroscience from the University Pierre and Marie Curie,
Paris 6. The project receives support from the Research Center of the Institute for
Brain and Spinal Cord (CR-ICM) and the Institute of Neurofunctional Imaging (IFR
49).
The research projects of CENIR have three main directions: cognitive neuroscience
(neural basis of brain function, behavior and aging), brain diseases (pathophysiology
of neurological diseases, integrated with the care and the treatment of patients) and
Signal and Image Analysis (development of efficient and robust methods for the
analysis of anatomical and functional imaging data). The CENIR has competence in
anatomical, functional and metabolic imaging (magnetic resonance spectroscopy)
and diffusion. Understanding of the anatomical and functional circuits of basal
ganglia using fMRI and DTI (1-9).
1 - DELMAIRE C, VIDAILHET M, WASSERMANN D, DESCOTEAUX M, VALABREGUE R,
BOURDIN F, LENGLET C, SANGLA S, TERRIER A, DERICHE R, LEHÉRICY S. Diffusion
abnormalities in the primary sensorimotor pathways in writer’s cramp. Arch Neurol,
2009:66;502-508.
2 - PERLBARG V, PUYBASSET L, TOLLARD E, LEHÉRICY S, BENALI H, GALANAUD D.
Relation between brain lesion location and clinical outcome in patients with severe
traumatic brain injury: A diffusion tensor imaging study using voxel-based
approaches. Hum Brain Mapp. 2009 Jun 8.
3 - GERARDIN E, CHÉTELAT G, CHUPIN M, CUINGNET R, DESGRANGES B, KIM HS,
NIETHAMMER M, DUBOIS B, LEHÉRICY S, GARNERO L, EUSTACHE F, COLLIOT O; the
Alzheimer's Disease Neuroimaging Initiative. Multidimensional classification of
hippocampal shape features discriminates Alzheimer's disease and mild cognitive
impairment from normal aging. Neuroimage. 2009 May 20. [Epub ahead of print].
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4 - CHUPIN M, GÉRARDIN E, CUINGNET R, BOUTET C, LEMIEUX L, LEHÉRICY S,
BENALI H, GARNERO L, COLLIOT O; Alzheimer's Disease Neuroimaging Initiative.
Fully automatic hippocampus segmentation and classification in Alzheimer's disease
and mild cognitive impairment applied on data from ADNI. Hippocampus. 2009
Jun;19(6):579-87.
5 - LEMOGNE C, LE BASTARD G, MAYBERG H, VOLLE E, BERGOUIGNAN L, LEHÉRICY
S, ALLILAIRE JF, FOSSATI P. In search of the depressive self: extended medial
prefrontal network during self-referential processing in major depression. Soc Cogn
Affect Neurosci. 2009 Mar 23. [Epub ahead of print].
6 - TOLLARD E, GALANAUD D, PERLBARG V, SANCHEZ-PENA P, LE FUR Y,
ABDENNOUR L, COZZONE P, LEHERICY S, CHIRAS J, PUYBASSET L. Experience of
diffusion tensor imaging and 1H spectroscopy for outcome prediction in severe
traumatic brain injury: Preliminary results. Crit Care Med. 2009 Apr;37(4):1448-55.
7 - LECLERCQ D, DUFFAU H, DELMAIRE, C, CAPELLE, L, GATIGNOL P, DUCROS M,
CHIRAS J, LEHÉRICY S. Comparison of diffusion tensor imaging tractography of
language tracts and intra-operative subcortical stimulations. J Neurosurg, 2009,
Epub.
8 - COYNEL D, PERLBARG V, MARRELEC G, PÉLÉGRINI-ISSAC M, VAN DE MOORTELE
P-F, UGURBIL K, DOYON J, BENALI H, LEHÉRICY S. Dynamics of the functional
integration of motor-related areas interactions during motor sequence learning.
NeuroImage 2009, 28, Epub.
9 - KINKINGNÉHUN S, SARAZIN M, LEHERICY S, PICARD G, GUICHART-GOMEZ E,
HERGUETA T, DUBOIS B. VBM anticipates the rate of progression of Alzheimer
Disease: A 3-year longitudinal study. Neurology, 2008 Jun 3;70(23):2201-11.
10 - MARRELEC G, BELLEC P, KRAINIK A, DUFFAU H, PÉLÉGRINI-ISSAC M, LEHÉRICY
S, BENALI H, DOYON J. Regions, systems, and the brain: hierarchical measures of
functional integration in fMRI. Med Image Anal. 2008 Aug;12(4):484-96. Epub 2008
Feb 15.
11 - AURIACOMBE S, AMARENCO P, BARON JC, CECCALDI M, DARTIGUES JF,
LEHÉRICY S, HÉNON H, HINAUT P, ORGOGOZO JM; Groupe de consensus Théma.
Rev Neurol (Paris). 2008 Jan;164(1):22-41. Epub 2008 Feb 20. Review. French.
12 - MAGNIN B, MESROB L, KINKINGNÉHUN S, PÉLÉGRINI-ISSAC M, COLLIOT O,
SARAZIN M, DUBOIS B, LEHÉRICY S, BENALI H. Support vector machine-based
classification of Alzheimer's disease from whole-brain anatomical MRI.
Neuroradiology. 2008 Oct 10. [Epub ahead of print].
13 - ROBLES SG, GATIGNOL P, LEHÉRICY S, DUFFAU H. Long-term brain plasticity
allowing a multistage surgical approach to World Health Organization Grade II gliomas
in eloquent areas. J Neurosurg. 2008 Oct;109(4):615-624.
14 - Colliot O, Chetelat G, Chupin M, Desgranges B, Magnin B, Benali H, Dubois B,
Garnero L, Eustache F, Lehericy S. Discrimination of Alzheimer’s disease, mild
cognitive impairment and normal aging using automated segmentation of the
hippocampus. Radiology 2008 Jul;248(1):194-201.
15 - Delmaire C, Vidailhet M, Elbaz A, Bourdain F, Bleton J-P, Sangla S, Meunier S,
Terrier A, Lehéricy S. Structural abnormalities in the cerebellum and sensorimotor
circuit in writer’s cramp. Neurology, 2007;69:376-380.
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16 - Lehericy S, Bardinet E, Tremblay L, Van de Moortele PF, Pochon JB, Dormont D,
Kim DS, Yelnik J, Ugurbil K. Motor control in basal ganglia circuits using fMRI and
brain atlas approaches. Cereb Cortex 2006;16(2):149-161.
17 - Lehericy S, Marjanska M, Mesrob L, Sarazin M, Kinkingnehun S. Magnetic
resonance imaging of Alzheimer's disease. Eur Radiol 2006.
18 - Lehericy S, Gerardin E, Delmaire C. [Neuroimaging of subcortical circuits].
Encephale 2006;32(Pt 2):S25-30.
19 - Krainik A, Rubin C, Grand S, David O, Baciu M, Jaillard A, Tropres I, Lamalle L,
Duffau H, Le Bas JF, Segebarth C, Lehericy S. [Functional magnetic resonance
imaging in clinical practice]. J Radiol 2006;87(6 Pt 1):607-617.
20 - Lehericy S, Ducros M, Van de Moortele PF, Francois C, Thivard L, Poupon C,
Swindale N, Ugurbil K, Kim DS. Diffusion tensor fiber tracking shows distinct
corticostriatal circuits in humans. Ann Neurol 2004;55(4):522-529.
21 - Lehericy S, Ducros M, Krainik A, Francois C, Van de Moortele PF, Ugurbil K, Kim
DS. 3-D diffusion tensor axonal tracking shows distinct SMA and pre-SMA projections
to the human striatum. Cereb Cortex 2004;14(12):1302-1309.
22 - Krainik A, Duffau H, Capelle L, Cornu P, Boch AL, Mangin JF, Le Bihan D, Marsault
C, Chiras J, Lehericy S. Role of the healthy hemisphere in recovery after resection of
the supplementary motor area. Neurology 2004;62(8):1323-1332.
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BUDGET PLAN TEAM 4
Equipe n°4
Pr Stephane Lehericy
Type B
STAFF COSTS including
related social charges

Please
detail
Category /
Function

Number
of man /
months

Monthly
costs
(including
social
charges)

Grant Rate
65%
Full Costs

Amount
requested
from the LNV
Foundation

Statutary and NonStatutary Staff already
funded, assigned to the
project

PUPH

9

6 374,00 €

103 258,80 €

Contractual Staff,
assigned to the project

engineer

24

2 688,50 €

116 143,20 €

116 143,20€

ARC

6

1 970,40 €

21 280,32 €

21 280,32 €

240 682,32 €

137 423,52 €

15 000,00 €

15 000,00 €

9 000,00 €
25 000,00 €

9 000,00 €
25 000,00 €

28 704,00 €

28 704,00 €

12 555,45 €
330 941,77 €

215 127,52 €

Total staff expenses
Equipment
Purchase of stationery and
operating supplies,
Mission costs
Services external to the
organization or business
Services internal to the
organization or business
Standard Fees
TOTAL BUDGET
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 NOTE 1
For the statutory staff, already funded and assigned to the project
The environmental costs of research organizations (also called overhead costs,
research costs or indirect costs) are the recurrent costs of research organizations.
They do not enter the subsidy basis, but are necessary to estimate the full cost of
the project.
In this account, the rate taken into account for "institution environment" is 80%.

 NOTE 2
For contract personnel assigned to the project
Structure costs
charges:




(sometimes called research costs or indirect costs) are the following
Supervision (management) and support (secretary);
Staff structure: management fees, buildings, furniture, etc.;
Structures related to other expenses: management fees, etc. ;

The structure rate taken into account is 80%
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Team Ceballos-Picot: 10 major publications on the Lesch-Nyhan syndrome
and hereditary diseases of purine metabolism (last 5 years)
1 - Severe gouty arthritis and mild neurologic symptoms due to F199C, a newly
identified variant of the hypoxanthine guanine phosphoribosyltransferase. Ea HK,
Bardin T, Jinnah HA, Aral B, Lioté F, Ceballos-Picot I. Arthritis Rheum. 2009
Jul;60(7):2201-4.
2 - Hypoxanthine-guanine phosphoribosyl transferase regulates early developmental
programming of dopamine neurons: implications for Lesch-Nyhan disease
pathogenesis. Ceballos-Picot I, Mockel L, Potier MC, Dauphinot L, Shirley TL, ToreroIbad R, Fuchs J, Jinnah HA. Hum Mol Genet. 2009 Jul 1;18(13):2317-27. Epub 2009
Apr 2.
3 - Attenuated Variants of Lesch-Nyhan Disease. Jinnah HA, Ceballos-Picot I, Torres
RJ, Visser JE, Schretlen DJ, Verdu A, Larovere LE, Chen C-J, Cossu A, Wu C-H,
Sampat R, Chang S-J, de Kremer R, Nyhan W, Harris JC, Reich SG et al. For the
Lesch-Nyhan Disease Internacional Study group. Brain, 2010, Mar;133(Pt3):671-89.
4 - Adenine Phosphoribosyltransferase (APRT) deficiency: phenotype and genotype
characterization of a large cohort. Bollee G, Dollinger C, Boutaud L, Guillemot D,
Bensman A, Harambat J, Deteix P, Daudon M, Knebelman B, Ceballos-Picot I. J Am
Soc Nephrol 2010, Apr;21(4):679-88.
5 - Misleading behavioural phenotype with adenylosuccinate lyase deficiency. Gitiaux
C, Ceballos-Picot I, Marie S, Valayannopoulos V, Rio M, Verrieres S, Benoist JF,
Vincent MF, Desguerre I, Bahi-Buisson N. Eur J Hum Genet. 2009 Jan;17(1):133-6.
Epub 2008 Oct 1.
6 - Consequences of impaired purine recycling in dopaminergic neurons. Lewers JC,
Ceballos-Picot I, Shirley TL, Mockel L, Egami K, Jinnah HA. Neuroscience 2008 Mar
27;152(3):761-72. Epub 2008 Jan 17.
7 - A human neuronal tissue culture model for Lesch-Nyhan disease. Shirley TL,
Lewers JC, Egami K, Majumdar A, Kelly M, Ceballos-Picot I, Seidman MM, Jinnah HA. J
Neurochem. 2007 May;101(3):841-53.
8 - Treatment of Lesch-Nyhan disease in France: survey of 16 patients. Rouleau E,
Ceballos-Picot I, Pérignon JL. Arch Pediatr. 2006 Sep;13(9):1266-7.
9 - Delineation of the motor disorder of Lesch-Nyhan disease. Jinnah HA, Visser JE,
Harris JC, Verdu A, Larovere L, Ceballos-Picot I, Gonzalez-Alegre P, Neychev V, Torres
RJ, Dulac O, Desguerre I, Schretlen DJ, Robey KL, Barabas G, Bloem BR, Nyhan W,
De Kremer R, Eddey GE, Puig JG, Reich SG; Lesch-Nyhan Disease International Study
Group. Brain 2006 May;129(Pt 5):1201-17.
10 - Kelley-Seegmiller syndrome due to a new variant of the hypoxanthine-guanine
phosphoribosyltransferase (I136T) encoding gene (HPRT Marseille). Dussol B,
Ceballos-Picot I, Aral B, Castera V, Philip N, Berland Y. J Inherit Metab Dis.
2004;27(4):543-5.
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Project Title
The Lesch-Nyhan syndrome :
Identification of the pathophysiological mechanisms responsible for
neurobehavioral and phenotypic variability

Overall assessment of the cost of the project: Duration 5 years

Scientific leader
Team 1 (Coordinator)

Name and first
name1

Name and address of the

CEBALLOS-PICOT
Irène

IFR 94 Metabolic
Biochemistry Laboratory
Necker Hospital
149 rue de Sèvres
75015 Paris
IFR 94 Department of
Neurology and Metabolic
Diseases
Necker Hospital
149 rue de Sèvres
75015 Paris
and CIC Pitié-Salpêtrière
INSERM U827
641 avenue du doyen G.
Giraud
34093 Montpellier
Neuroimaging Research
Center – CENIR
Hospital complex Pitié
Salpêtrière
47-83 Bd de l’Hôpital
75013 Paris

Scientific leader
Team 2

ROZE Emmanuel
BAHI-BUISSON Nadia

Scientific leader
Team 3

BEROUD
Christophe

Scientific leader
Team 4

LEHERICY
Stéphane

Full Cost (€)

Partner

TOTAL

47

Requested
Funding (€)

1 310 656, 87

933 328,64

190 199,75

101 560,64

97 851,85

28 305,85

330 941,77

215 127,52

1 929 650,24

1 278 322,65
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Another image of the enterprise

THE ENTERPRISE PATRONAGE

A necessary partnership and a valuable asset to our project

   The evidence of a partnership
Far from being a fad, we believe today that the creation of an enterprise foundation,
intervening where other approaches are fragile and can not succeed, is essential to
achieving our research project.
For the Foundation Lesch-Nyhan-Vaincre, the search for funding is self-evident and
we have chosen to turn to corporate sponsors, who demonstrate a commitment
towards sustainable and tangible actions of general interest, to seek a generous
support.

   The "galley" of the researcher
Since Dr. Irène Ceballos-Picot works with us, she has written many requests for
funding to various organizations in both the private and public sectors. She has also
responded to invitations to tender without convincing results. For example:
The research program for Understanding the pathophysiology of the LeschNyhan syndrome in collaboration with Professor Jinnah, twice submitted to the
ANR (2005 and 2006) and AFM (2006) has not been selected.
In 2007, a European project subject to tender "E-Rare for European research
project on rare diseases" elaborated in cooperation with 4 European countries
(Dr. Rosa Torres, Spain, Dr Roland SEIFERT, Germany Dr. Vanna MICHELLI,
Italy and Dr. Irène CEBALLOS-PICOT, France) did not pass the first screening.
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Although Dr. Irène Ceballos-Picot considers that "the task of a researcher is also
seeking the money to work, although we have not been trained for that", half her
time is employed to prepare projects to try to get often precarious funding.
The financial issue is obviously the sensitive part of any approach to scientific
investigation. We would like to make our contribution to research and researchers by
removing the issue of funding requests and files, thus giving them the opportunity to
focus entirely on a selected project and the publications on its progress.

Your assistance and support are paramount.

   Associate your image to the latest scientific projects.
Patronage, in its form of private generosity, is a means of implementing social
responsibility.
Being associated with a scientific research project for rare diseases humanizes the
image of the company with its shareholders, partners and customers and integrates
its employees around a consensus other than their professional activity.

   The state and corporate philanthropy.
The state encourages the development of sponsorship by the introduction of the Act
of 1 August 2003, giving companies a significant fiscal deduction for their gifts.

More than ever, we are counting on your
commitment.
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LINKS

http://www.lesch-nyhan-action.org

http://www.lesch-nyhan.org/

Association Lesch-Nyhan Action
www.Lesch-Nyhan.org
Orphanet

http://www.orpha.net
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In charge of the Prospection Project
Mr Alain Donnart
President of the French association Lesch-Nyhan Action
04 50 32 64 27
Mail to : donnarta@wanadoo.fr
Mr Jean-Claude Donnart
Administrator of the french association Lesch-Nyhan Action
06 60 39 33 65
Mail to : jean-claude.donnart@orange.fr

C O N T A C T S

Scientific committee
Dr Irène Ceballos-Picot
Hospital Necker, 75015 Paris
01 44 49 53 61
Mail to : irene.ceballos@nck.aphp.fr
Dr Emmanuel Roze
Hospital Pitié-Salpêtrière - 75013 Paris
Mail to : emmanuel.roze@psl.aphp.fr
Dr Nadia Bahi-Buisson
Hospital Necker, 75015 Paris
Mail to : nadia.bahi-buisson@nck.aphp.fr
Pr Pascale de Lonlay
Hospital Necker, 75015 Paris
Mail to :pascale.delonlay@nck.aphp.fr
Dr. Christophe Béroud
Laboratory of Molecular Genetics et INSERM U827, 34093 Montpellier
04 67 41 53 81
Mail to :christophe.beroud@inserm.fr
Pr. Stéphane Lehéricy
Hospital complex Pitié-Salpêtrière, 75013 Paris
01 42 16 35 20 / 12
Mail to : stephane.lehericy@upmc.fr
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We must unite our efforts to achieve
our objectives
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