
 

 
Progerin (yellow), a toxic protein that accumulates 
in cells during progeria, is excluded from the nuclei 
(blue), and then eliminated under the effect of 
treatment with an MG type drug. 
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In a study published today in the journal EMBO Molecular Medicine1, the team led 
by Prof. Nicolas Lévy identifies the mechanism associated with the accumulation of 

progerin, a toxic protein produced in the course of ageing, and demonstrates the 
therapeutic potential of a new drug – MG132 – to treat progeria, a rare syndrome 
involving premature and accelerated ageing. Nicolas Lévy and his team have 
demonstrated the ability of this drug to considerably reduce progerin production 
and simultaneously degrade it. This drug, along with other compounds from the 
same family, is undergoing evaluation for the treatment of other rare diseases, as 
well as more common diseases including certain types of cancer. 

 

This work, supported by Inserm, Aix-Marseille University, the A*Midex foundation 
and AFM-Téléthon, paves the way to a therapeutic trial and the development of 

compounds to reduce the effects of accelerated and physiological ageing. 

 
Hutchinson Gilford progeria syndrome (HGPS) is an extremely rare and severe genetic disease that 
causes precocious and accelerated ageing in children. Although it spares the brain functions, it 
progressively leads to ageing in the vast majority of the organs, with particularly dramatic 
consequences being observed in the skin, adipose tissue, cardiovascular system and bones. 
Constantly fatal, death usually occurs around the age of 13 years. This disease, which affects 1 birth 
per 10–20 million worldwide, is caused by a mutation in the LMNA gene taht leads to the 
production  and  accumulation  of  a 
toxic protein, progerin, in cells 
nuclei. Progerin causes serious 
cellular dysfunctions (defects in 
DNA breaks repair, failure of cell 
proliferation    and    differentiation, 
etc…). Progeria is thus a unique model for understanding major mechanisms involved in natural 
ageing. Since 2003, Nicolas Lévy and his team have identified the gene and mechanism inducing 
progeria and other premature ageing diseases, developed therapeutic approaches, and conducted 
the first European trial in 12 children affected with the disease. 

 
In the study published today, Nicolas Lévy’s team – UMR_S910, Aix-Marseille 
University/Inserm – has identified the mechanism whereby progerin accumulates without 
being degraded, and has identified a family of drugs that not only allow a tremendous 
reduction in its initial production, but also the simultaneous elimination of the remaining 
produced progerin. This study, using cells from children affected with progeria as well as a 
mouse model developed within this same team£, paves the way for a clinical trial for  

progeria and other severe diseases of accelerated ageing. It will also be exploited in order to 
define the potential of each drug identified in the family, with respect to rare genetic 
diseases, cancers and natural ageing. For Dr Karim Harhouri, first author of the study, 
“These 5 years of work have enabled us to discover the real mechanism whereby progerin 

A major advance towards a treatment 

for accelerated ageing 
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accumulates without being degraded, and a class of drugs that had not been exploited 

before, with a seemingly major therapeutic potential.” 

 
“This work is part of the main thrust of our research in the area of rare genetic diseases, 
continuously aimed at translating knowledge of fundamental mechanisms into the most 
efficient possible treatments for our patients. This could not have been achieved without the 

convergence of talents, human skills and expertises to reach a common ambition, that of 

expanding effective treatments for our patients while reducing the access time; this is the 
philosophy we should be adopting, that of integrated research on care-related problems, and 
which we are upholding with the creation of the GIPTIS Institute*,” explains Nicolas Lévy, 
principal investigator, senior author of the study and proponent of the GIPTIS Institute*, 
which should open its doore in Marseille in 2020. 

 
This work is the subject of a joint patent application – WO2016/113357 – holded by Aix- 

Marseille University, Inserm, AFM-Téléthon, CNRS and the ProGeLife** biotech company. 

 
*GIPTIS : Genetics Institute for Patients, Therapies, Innovation and Science (www.giptis.com) 
** www.progelife.com 

 
1MG132-Induced progerin clearance is mediated by autophagy activation and splicing 

regulation. 
Harhouri K, 1  Navarro C, 1  DePetris D, 1  Mattei MG, 1  Nissan X, 2  Cau P, 1,3  De Sandre-Giovannoli A, 1,4 and 

Lévy N 1,4 *http://embomolmed.embopress.org/cgi/doi/10.15252/emmm.201607315 

1-Aix Marseille Université, Inserm, GMGF « Génétique Médicale et Génomique Fonctionnelle » - 

UMR_S910, Marseille, France ; 2-CECS, I-STEM, Institut des cellules Souches pour le Traitement et 

l’Etude des maladies Monogéniques, AFM, Evry, France ; 3-APHM, Hôpital de la Timone, service de 

biologie cellulaire, Marseille, France ; 4- APHM, Hôpital de la Timone, Département de Génétique 

Médicale,    Marseille, France. 
£ Carlos Lopéz-Otin and Nicolas Lévy’s teams: Splicing directed therapy in a new mouse model of human 

accelerated aging. Osorio, Navarro et al., Science transl med, 2011. 

 
Nicolas Lévy : - Head of Service – Department of Medical Genetics, Marseille, Timone Hospital and 
University Campus; 
- - Director – AMU/Inserm Research Unit GMGF, “Medical Genetics and Functional Genomics” – 
UMR_S910; 
- Leader of institutional project GIPTIS; 
Marseille, France 

 
 

About Aix-Marseille University (AMU) : 
 

The biggest university in the French-speaking world, Aix-Marseille University (AMU) currently has more than 75,000 
students (including some 10,000 international students) in all subject areas. The university’s 19 departments cover 6 
major fields. Research, education and employability arethe university’s key pillars. His educational provision is 
underpinned by 130 research structures which work with national agencies such as CNRS, Inserm, IRD, CEA, INRA... 
The creation of A*Midex, an Idex (Initiative of excellence) project, in 2012 enabled us to structure our research 
strategy more effectively, as part of a cluster policy whose success has been internationally recognised. The 
continued existence of the Idex, secured in April 2016, illustrates the level of regional commitmentand the 
outstanding potential of the research teams. 

 
About Inserm : 

 

Founded in 1964, the French National Institute of Health and Medical research (Inserm) is a public science and 
technology institute, jointly supervised by the French Ministry of National Education, Higher Education and  
Research and the Ministry of Social Affairs, Health and women's Rights. Inserm is the only French public research 
institute to focus entirely on human health with nearly 15000 researchers, engineers, technicians, post-doctoral 
students and more than 300 laboratories. The mission of its scientists is to study all diseases, from the most 
common to the rarest. Inserm is a member of Aviesan*, the French National Alliance for Life Sciences and Health 
founded in 2009. 
* Other founding members of Aviesan : CEA, CNRS, CHRU, CPU, INRA, INRIA, Inserm, Institut Pasteur, IRD 
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About AFM-Téléthon: 
 

The French Muscular Dystrophy Association (AFM) federates patients with neuromuscular diseases and their 
parents. Thanks mostly to donations from France's annual Telethon (€92.7 million in 2016), the AFM-Telethon has 
become a major player in biomedical research for rare diseases in France and worldwide. It currently supports 34 
clinical trials for genetic diseases affecting the eye, blood, brain, immune system and neuromuscular system. Thanks 
to its Genethon research lab, the AFM-Telethon stands out through its unique ability to produce and test its own 
gene-based medicines. 
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Aix-Marseille Université 
Delphine Bucquet 
Communications director 
delphine.bucquet@univ-amu.fr 
04 91 39 65 66 – 06 12 74 62 32 
twitter.com/univamu - www.univ-amu.fr 

AFM-Téléthon 
Stéphanie Bardon 
Press office director 
sbardon@afm-telethon.fr 
01 69 47 12 78 

 

Inserm Séverine 
Ciancia 
Press office director 
severine.ciancia@inserm.fr 
01 44 23 60 86 P
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