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ORAL PRESENTATIONS  
 
Opening Lecture: Laminopathies 
 
Giovanna Lattanzi1,2, Elisa Schena1,2, Elisabetta Mattioli1,2, Vittoria Cenni1,2, Davide Andrenacci1,2, Marta 
Columbaro2, Stefano Squarzoni1,2,  and Cristina Capanni1,2 
 
1CNR Institute of Molecular Genetics, Unit of Bologna, Bologna, Italy.2Rizzoli Orthopedic Institute, 
Laboratory of Molecular and Cellular Biology, Bologna, Italy. 
 
Laminopathies are a group of diseases linked to mutations in LMNA gene encoding lamin A/C  or in lamin 
partner genes. Emery-Dreifuss Muscular Dystrophy and other partially overlapping phenotypes are muscular 
laminopathies, also including Dilated Cardiomyopathy with conduction system disorders (DCM 1A). Familial 
Partial Lipodystrophy type 2 and Acquired Partial Lipodystrophy are lamin-linked lipodystrophies. 
Mandibuloacral Dysplasia and Hutchinson-Gilford Progeria are progeroid laminopathies. Other disease, up to 
around 15 depending on the classification criteria, belong to the group of laminopatheis and present with 
similar or mixed phenotypes. Twenty years research on laminopathies have shown that finding a cure for these 
disabling genetic diseases requires physiological lamin pathways to be unravelled. On the other hand, in 
search for pahogenetic mechanisms of laminopathies, translational  research has provided new insights into 
lamin functions, including knowledge of their role in chromatin dynamics, stress-associated DNA damage 
response, cell mechanosignaling and organism aging. Moreover, some potential therapeutic approaches have 
been proposed and tested in experimental models and clinical trials. In these scenario, multidisciplinary 
netwoks for the study and treatment of laminopathies were born in Italy and France: the Italian Network for 
Laminopathies and the French Network for Emery-Dreifuss Muscular Dystrophy and Other Nuclear 
Envelope-related diseases. The International Meeting on Laminopathies has been organized by these networks 
to provide an occasion to share knowledge among diverse specialists, from basic researchers to physicians, 
with the important contribution of direct patient experience and to pave the way to the creation of a European 
Network for Laminopathies.  
 
 

Muscular Laminopathies Session 
 
The multiple faces of skeletal muscle LMNA-myopathies: lessons from French Registry 
 
Rabah Ben Yaou 
Center of Research in Myology, UPMC-Inserm UMRS 974, Databases unit, neuromuscular reference center, 
Myology institute, Pitié-Salpêtrière, Paris, France 
 
The skeletal muscle laminopathies (SkML) due to LMNA gene mutations uncover a wide spectrum of 
neuromuscular conditions with progressive muscle weakness, contractures, respiratory and cardiac symptoms 
these latter being a major cause of death. As for several other neuromuscular disorders, definite 
phenotype/genotype relations remain elusive despite a remarkable progress that has been made in the 
description of the clinical and genetic spectrum of these diseases since the 2000’s. We previously setup a web-
based and freely available locus specific database aiming at gathering genetic and main clinical manifestations 
of cases reported with laminopathies. Since 2013, we developed OPALE, a French multicentre web-based 
registry dedicated not only to laminopathies patients but also to emerinopathies, a close subgroup of diseases 
related to EMD gene mutations. The main OPALE’s inclusion criteria is the presence of a proven pathogenic 
LMNA and/or EMD gene mutation. The OPALE objectives are to provide a tool allowing detailed capture of 
patient genetic, neurological, cardiological, endocrinological and respiratory assessments, in order to allow i) 
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precise disease natural history, ii) evaluation of different disease complication frequency and iii) identification 
of prognosis factors. To date, 29 centers (neuromuscular, cardiological and endocrinological) joined the 
OPALE registry.  There are at least 623 LMNA mutated patients identified in France within 4 diagnostic 
laboratories. Comprehensive review of their medical files showed that 244 had neuromuscular symptoms 
involvement of multiple faces that extends from elevated CPK to severe congenital muscular dystrophies 
confirming the high phenotypic pleiotropy of laminopathies. 
 
 
Clinical outcome measures in LMNA-related myopathies 
 
Maggi Lorenzo1, Pasanisi MB1, Frangiamore R1, Scarlato M2, Previtali SC2, Mantegazza R1 

 
1 Neuromuscular Diseases and Neuroimmunology Unit, Fondazione IRCCS Istituto Neurologico “Carlo 
Besta”, Milan, Italy;2  Institute of Experimental Neurology (Inspe) and Department of Neurology, San 
Raffaele Scientific Institute, Milan, Italy 
 
LMNA-related myopathies (LM) represent a group of rare neuromuscular disorders due to mutations in 
LMNA gene. At present no cure for LM is available, but studies on potential therapeutic approaches to correct 
the genetic defect are in progress. Although there is an increasing interest in these diseases, no data on LM 
natural history through longitudinal specific clinical evaluations have been reported to date. In addition, 
possible clinical trials require objective, responsive, and valid outcome measures to test treatment efficacy. 
This study aims to develop a protocol for the clinical functional assessment of patients affected by LM. 
Our protocol includes North Star Ambulatory Assessment (NSAA), timed functional tests (timed 10-meter 
walk/run, rise from floor, ascend/descend 4 stairs), goniometry for the evaluation of joint contractures, 6-
minute walking test (6MWT), Individualized Neuromuscular Quality of Life Scale and pulmonary function 
tests. Patients should be evaluated on annual basis for a 2-year period. 
Baseline evaluation currently includes 22LM patients, aged between 23 and 65 years (46.6±13.8); 10 had 
LGMD1B, 7 EDMD2, 3 atypical pattern of muscle involvement, 1 MDCL and 1only hyperCKemia without 
detectable muscle weakness. All patients were able to walk, a part from one patient who was wheelchair-
bound. Mean 6MWT was 354.4±137.8 meters; mean NSAA score was22.1±7.9. 
We expect this study will provide a tool for LM assessment in clinical practice and in future therapeutic trials, 
thus improving management of these diseases and contributing to a better definition of LM natural history. 
 
 
Functional dysfunction of muscle stem cells as a determinant of Emery Dreifuss  
Muscular Dystrophy (EDMD) 
 
Bianchi Andrea1,2, Mozzetta Chiara2, Gloria Pegoli1, Federica Lucini1,Sara Valsoni3Claudia Bearzi2,4and 
Lanzuolo Chiara1,2 
 
1 Istituto Nazionale di Genetica Molecolare “Romeo ed Enrica Invernizzi”, Milano, Italy; 2 Institute of 
Cellular Biology and Neurobiology, IRCCS Santa Lucia Foundation, Rome 00143, Italy; 3 Institute for High 
Performance Computing and Networking, Naples 80131, Italy; 4 MultiMedica Scientific and Technology Pole, 
Milano, Italy 
 
The term of Laminopathies includes a large variety of diseases genetically determined by mutation of Lamin 
A/C with different clinical symptoms including skeletal muscle dystrophy and premature senescence. Among 
these disorders, Emery Muscular Dystrophy EDMD affects 1/100.000 people in the world and it is 
characterized by progressive muscle waste, atrophy and cardiac defects, which often leads to death.  Lamin 
A/C is a nuclear scaffold protein involved in maintenance of nuclear structure and directly regulates many 
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cellular processes including gene expression. Recently we described a functional cross talk between Lamin 
A/C and key epigenetic repressors involved in the maintenance of cell identity, the Polycomb group of 
proteins (PcG). We have shown that Lamin A/C is evolutionarily required for PcG proteins nuclear 
compartmentalization and that Lamin A/C knock-down leads to PcG bodies disassembly and PcG protein 
dispersion. This causes detachment from chromatin and defects in PcG-mediated higher order structures, 
thereby leading to impaired PcG repressive functions. In the muscles impairment of Lamin A/C-PcG interplay 
determines a premature expression of PcG-regulated muscular genes and an anticipated onset of muscle 
differentiation. In line with these findings in the EDMD mouse model, the Lamin Delta 8-11, we observed an 
alteration in the muscular stem cell niche due to a failure in asymmetric satellite cell divisions. Mutant mice 
exhibit defects in regeneration properties, an accumulation of DNA damage and aberrant transdifferentiation. 
We speculate that EDMD mice exhibit multiple defects in the stem cell niche maintenance, probably ascribed 
to a PcG dysfunction, which might ultimately leads to the impaired muscle growth and Lamin A/C-dependent 
muscular dystrophy. 
 
 
Gene repositioning in muscle and fat differentiation and its potential relationship with nuclear 
envelope-linked diseases 
  
Eric Schirmer 
University of Edinburgh, Wellcome Trust Centre for Cell Biology 
  
Little is known about how tissue-specific spatial genome organization patterns are established during 
development or the relative contribution of gene positioning to expression. We identified several muscle and 
fat-specific nuclear envelope transmembrane proteins (NETs) that directed changes in gene positioning during 
differentiation.  Identification of endogenous factors enabled manipulating the positions of endogenous genes 
with or without induction of differentiation and thus to distinguish positioning effects from differentiation 
changes such as induction of transcriptional regulators.  Application of DamID, fluorescence in situ 
hybridization (FISH) and transcriptomics in muscle and fat differentiation systems and animal models 
revealed that genes regulated by these NETs are important for differentiation and spatial positioning 
contributes roughly half of expression levels.  Three such muscle-specific NETs together influenced the 
expression levels of 38% of all myogenic genes and when knocked out blocked myogenesis.  Interestingly, the 
genes specifically repositioned by these NETs tended to encode proteins needed early in myogenesis, but that 
then become inhibitory such as those involved in myoblast fusion.  In a separate study we sequenced several 
unlinked Emery-Dreifuss muscular dystrophy (EDMD) patients for novel alleles and found that several of 
these spatial genome organization NETs from muscle are strong candidates, arguing that gene misregulation 
may contribute significantly to EDMD pathophysiology. 
 
 
Clinical, genetic and biochemical aspects of muscle Laminopathies – experience of Warsaw 
Neuromuscular Unit 
 
Agnieszka Madej-Pilarczyk 
Neuromuscular Unit, Mossakowski Medical Research Centre, Polish Academy of Sciences, Warsaw, Poland 
 
During the last 20years the Neuromuscular Unit, Mossakowski Medical Research Center in Warsaw, has 
become the leading research center in the area of lamin-related diseases in Poland, providing neurological care 
and wide diagnostic possibilities including biochemical, pathological and molecular diagnostic for patients 
with different types of laminopathies. Because of specificity of the Neuromuscular Unit focused on patients 
with diseases affecting musculoskeletal system, patients with both types of Emery-Dreifuss muscular 
dystrophy (EDMD) are the largest group  in our database of laminopathies, which includes 30 EDMD1 
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patients, 25 EDMD1 female carriers and 20 EDMD2 patients. The spectrum of lamin-associated phenotypes 
was broadened to LMNA-dependent congenital muscular dystrophy (L-CMD), limb-girdle muscular dystrophy 
1B (LGMD1B), dilated cardiomyopathy and conduction defects (DCM-CD) and overlapping syndromes of 
EDMD/LGMD and peripheral neuropathy or lipodystrophy. Basing on clinical examination, diagnostic tests 
(24-hour ECG monitoring, echocardiography) and histological and immune histochemical studies we have 
tried to characterize the natural course of the skeletal muscle disease: from minimal symptoms/signs to loss of 
independent ambulation, and cardiovascular involvement, i.e. conduction disturbances and heart insufficiency, 
with potential complications as cerebral strokes and sudden cardiac death, pointing out greatintra- and 
interfamilial variability of laminopathies. Additionally we performed analysis of selected serum 
cardiovascular risk biomarkers, including natriuretic peptides, tenascin C, osteopontin, matrix 
metalloproteinases (MMPs) and tissue inhibitors of MMP (TIMPs), in patients with both forms of EDMD, 
aiming to select the best ones for assessment of myocardial disease. Finally, we present treatment options 
available for patients with laminopathies, including pharmacotherapy of heart failure, cardiac device 
implantation, prevention of thromboembolic complications, surgical correction of contractures and respiratory 
support. 
                                                                                  
 
Testing the mechanical model for lamin-based muscle diseases 
 
Noam Zuela, Jehudith Dorfman, Amnon Buxboim and Yosef Gruenbaum 
 
1Department of Genetics, The Institute of Life Sciences, The Hebrew University of Jerusalem, Givat Ram, 
91904 Jerusalem, Israel. 
 
The mechanical model of laminopathies hypothesizes that mutations in lamin A weaken the ability of nuclei 
to respond to mechanical stress, which lead to nuclear fragility and cell death in tissues that are subjected to 
mechanical strain including muscle. Given that lamins are expressed in nearly all cells and tissues, the high 
degree of tissue-specificity and the broad range of diseases caused by different mutations in the LMNA gene 
are perplexing. Previous findings established that C. elegans is an excellent model system to study lamin 
functions, as well as the effect of laminopathic mutations on lamin assembly and functions. We have set out to 
test the mechanical model by comparing in the whole living animal the mechanical properties of nuclei 
expressing wild type lamin with nuclei expressing lamin containing disease-linked mutations. Our results 
show that Emery Dreifuss muscular dystrophy (EDMD) lamin mutations can exclusively affect the 
mechanical properties of muscle cells, while a premature aging mutation affects several tissues. They also 
show that lamin farnesylation is responsible, at least in part, for the EDMD muscle phenotypes. Transcriptome 
analyses revealed the pathways that are specifically affected by the EDMD lamin mutation in rest and 
following  mechanical strain condition. 
 
 
Metabolic Pathways in Laminopathies 
 
Brian K. Kennedy 
Buck Institute for Research on Aging, Novato, CA, USA 
 
Research in the Kennedy lab is focused on understanding and manipulating the metabolic pathways that 
modulate aging. As part of this goal, we have studied laminopathies extensively in part to discern how 
progeroid models can inform about aging. In addition, by understanding laminopathies from a mechanistic 
perspective, we seek do develop novel therapeutic approaches. We have employed several mouse laminopathy 
models, focusing most recently on the Lmna-/- mice and the LmnaG609Gmice.  Here, I will describe (1) 
preclinical studies with potential therapeutic agents in both mouse models, as well as efforts to (2) determine 
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the links between different laminopathies and regulation of the mTOR pathway and (3) the overlapping 
relationships between different laminopathies in the context of metabolism.  
 
 
Corticosteroid treatment in early-onset muscular dystrophies associated with lamin A/C. 
 
Ivana Dabaj, Rabah BEN Yaou, Gisele Bonne, Susana Quijano-Roy 
 
AP-HP,Pediatric Department,Raymond Poincaré Hospital,University Hospitals of West Paris, Garches, 
France. 
 
Corticosteroid therapy has shown a benefit in Duchenne muscular dystrophy especially on skeletal muscle, 
scoliosis and respiration . 
We present a series of 27 patients with early-onset muscular dystrophy associated with laminA / C , 21 of 
them are part of an international multicenter retrospective study. The corticosteroids administered are: 
prednisone, prednisolone, deflazacort, and budesonide. In the series, there is a male predominance (M: F = 
18:7). The muscle biopsy was inflammatory in 16, and non-inflammatory in 9 patients. Important to mention 
that patients who responded to treatment do not always have inflammatory abnormalities on the biopsy. The 
duration of treatment is variable. The positive effect of corticosteroids was clear in the first month in several 
patients: improved function of maximum motor function, axial tone, motor measurement (MFM), 6-minute 
walk test, vital capacity and weight gain. In non-responders, treatment was discontinued after 2 months of 
initiation. A prospective study is needed to determine the responders and the degree of benefit at the motor, 
respiratory, cardiac and orthopedic levels. 
 
 
Muscular Laminopathies Lecture: Insights in the pathophysiology of striated muscle Laminopathies 
 
Catherine Coirault, Martina Fischer, Christine Schwartz, Anne Bigot, Kamel Mamchaoui, Gisèle Bonne 
 
Sorbonne Universités, UPMC Univ Paris 06, INSERM UMRS974, CNRS FRE3617, Center of Research in 
Myology, F-75013, Paris, France. g.bonne@institut-myologie.org 
 
Laminopathies are a diverse and complex group of rare genetic conditions due to mutations in the LMNA gene 
encoding Lamin A and C, constituents of the nuclear lamina, a meshwork of proteins underneath the nuclear 
envelope. Striated muscle laminopathies (SML) are the most frequent type of laminopathies (≈60% of all 
laminopathies published cases), that affect skeletal and/or cardiac muscle. SML comprise LMNA related 
congenital muscular dystrophy (L-CMD), Emery-Dreifuss muscular dystrophy (EDMD), limb-girdle muscular 
dystrophy, type 1B (LGMD1B) and dilated cardiomyopathy with conduction system disease (DCM-CD). 
Associated with this wide clinical heterogeneity, there is also a large genetic variability as more than 400 
different LMNA mutations have been reported so far (www.umd.be/LMNA/,OPALE registry and unpublished 
data).  
 
Over the years, numerous studies have reported that lamin A/C provide structural support to the nucleus, 
maintenance of nuclear architecture, nuclear migration, and apoptosis, and also take part in chromatin 
organization and epigenetics, transcription, cell cycle regulation, cell development and differentiation. To 
study the role of lamin A/C in skeletal and cardiac muscles, and to understand the pathophysiological 
processes induced by LMNA mutations,we explore both patient biological material and knock-in mouse 
models that we created, reproducing LMNA mutation identified in SML patients. Using 3D cellular model we 
set up, we previously reported defective mechanosensing of human LMNA mutated myoblasts due to 
abnormal YAP signaling, emphasizing the crucial role of the biophysical attributes of the cellular 
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microenvironment. Our current work reveals that pathogenic mutations in LMNA or SYNE-1 responsible for 
nuclear-cytoskeletal disturbances reduced the ability of human muscle cell precursors to adapt to substrates of 
different stiffness. These recent insights of the pathophysiological mechanisms of LMNA mutation will be 
presented. 
 
Acknowledgments 
We thank the PICS for imaging facility, the ANR Sorbonne-University grant (ANR-11-IDEX-0004-02), 
INSERM, Association Institut de Myologieand UPMC for funding support. 
 
 

Clinical Session 
 
Sudden cardiac death in laminopathies: Time to establish shared protocols for cardiac pacing. 
 
Vincenzo Russo, Anna Rago, Andrea A. Papa, Luisa Politano*, Gerardo Nigro 
 
Arrhythmologic Unit, Monaldi Hospital and Cardiomyology and Medical Genetics, University of Campania 
“Luigi Vanvitelli”, Napoli, Italy 
 
SCD is not uncommon in patients with EDMD, even when myocardial function is preserved, and it is usually 
attributed to arrhythmias. The early use of a pacemaker has long been considered adequate to control the 
progression of conduction defects. Nevertheless, the implantation of pacemakers in these patients does not 
prevent sudden cardiac death, so that there is a trend among professionals to perform a primary implant an 
ICD in LMNA mutated patients with conduction disorders and preserved left ventricular function, regardless 
of a history of ventricular arrhythmias. In our clinical practice, a high risk of sudden cardiac death for 
ventricular tachy-arrhythmias is not limited to EDMD2, but also occurs in EDMD1 (19) and EDMD6 patients. 
According to our experience, we warmly recommend the presence of a cardiologist with high experience in 
electrophysiology as an essential part of the care neuromuscular team; furthermore, we suggest an attitude for 
low threshold invasive procedures, considering the unclear rate of the disease progression and the high rate of 
SCD in these patients.  In particular, waiting for clear indications of international guidelines and randomized 
controlled clinical trials to solve important questions in this rare muscle disease group, we suggest that 
patients with EDMD perform: a) a six-month interval cardiological evaluation, including cardiac examination, 
standard ECG, 24 h Holter examination and echocardiogram; b) a complete electrophysiological evaluation to 
assess the risk of SCD and early detect the onset of conduction disorders and non-sustained ventricular 
tachycardia, through external loop recorder monitoring or implantable loop recorder; c) an ICD implantation 
in all patients with permanent pacing indication for spontaneous or inducible ventricular arrhythmias, even 
when asymptomatic or with preserved cardiac function, and in patients with EDMD regardless the presence of 
malignant arrhythmias; d) an ICD-CRT implantation in patients who need an ICD implantation, but also have 
a left bundle branch block and depressed cardiac function. 
 
 
Rehabilitation therapy in Muscle Laminopathies 
 
Marion Main  
London BTX Center, London, UK 
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Orthopedic management in LMNA-related congenital and childhood muscular dystrophy 
 
Ivana Dabaj, Viviane Azzi, Susana Quijano-roy 
 
AP-HP,Pediatric Department,Raymond Poincaré Hospital,University Hospitals of West Paris, Garches, 
France. 
 
Patients with early onset muscular laminopathies present skeletal malformations that could be variable 
according to he clinical phenotype. Retractions as well as spinal deformities could appear early in the disease. 
These could have a major impact on the quality of life of patients. Appropriate follow up and early 
management are suggested. We present the experience of our center in this field. 
   
 

Lipodystrophies Session 
 
 
Lipodystrophies 
 
Alessandra Gambineri 
Unità Operativa di Endocrinologia, Policlinico S. Orsola-Malpighi, Università di Bologna, Italy. 
 
Lipodystrophies form a group of adipose tissue disorders with a very low prevalence (estimated at 1:40.000) 
but high clinical and social impact. Loss of adipose tissue is a major manifestation in lipodystrophies but 
serious co-morbidities frequently occur at early age such as dyslipidaemia, diabetes, hepatic steatosis, 
cirrhosis, cardiovascular and renal diseases. Lipodystrophies can be genetic or acquired. Genetic 
lipodystrophies include both isolated forms and forms that are part of syndromes. In over 50% of familial 
lipodystrophies the responsible gene remains unknown, but it is extremely likely that next-generation 
sequencing techniques will lead to the detection of other genes responsible for the as-yet unexplained forms of 
lipodystrophy.  
To date, the most frequent form of familial lipodystrophy is the form due to a missense mutation in LMNA 
gene, known as familial partial lipodystrophy type 2 (FPLD2). Patients suffering from FPLD2 present loss of 
subcutaneous fat in limbs and over-accumulation of adipose tissue in the neck. This dysmorphism creates not 
only an important psychological distress, but also important clinical effects such as sleep apnea disorders. 
Interestingly, females with FPLD2 have a more evident over-accumulation of adipose tissue in the neck with 
respect to males affected by the same mutation. The cause of this gender effect is actually unknown. 
PPARgamma agonists have been used in therapeutic approaches of FPLD2 with good results in improving the 
metabolic profile, but they do not ameliorate the adipose tissue phenotype, strongly suggesting the need for 
identification of other therapeutic targets. 
 
 
Biological and pathogenetic aspects of LMNA-related lipodystrophies 
 
Corinne Vigouroux 
Saint-Antoine Research Center, Inserm U938, Paris, France 
 
Most of the genes involved in lipodystrophic syndromes directly impact adipocyte functions, decreasing the 
capacity to accommodate excess energy as triglycerides in its lipid droplet and resulting in ectopic lipid 
accumulation with metabolic alterations. However, the mechanisms by which LMNA mutations, responsible 
for the most frequent genetic lipodystrophies, alter adipocyte  functions remain largely unknown. 
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Using tissular and cellular models from patients with LMNA R482W mutation and from mice overexpressing 
R482Q-lamin A in adipose tissue, C Le Dour et al show that LMNA-associated lipodystrophies are 
characterized by alterations in adipose tissue extracellular matrix with activation of TGF beta signaling 
pathways. Increased tissular fibrosis and TGFbeta and metalloprotease expression/activity have also been 
previously described in premature ageing or cardiac laminopathies, suggesting that extracellular matrix 
remodeling could contribute to global tissular dysfunctions and metabolic inflexibity in laminopathies. 
 
Adipose tissue dysfunctions could result from epigenetic deregulations induced by LMNA mutations. I Jéru et 
al show that metabolic alterations appear earlier over generations in families with LMNA-associated 
lipodystrophies. Although the cause of this phenomenon is not univoqual, the natural history of the disease 
could be modulated at the epigenetic level. In favor of this hypothesis, Barateau et al show that the 
novelR388P-lamin A variant, responsible for a mixed phenotype of congenital muscular dystrophy and 
lipodystrophy, accumulated in the nucleoplasm, while Paulsen et al reveal that HeLa cells expressing this 
variant, relocalize chromatin-lamin associated domains to the nucleus center.  
 
Finally, from a therapeutic perspective, C Vatier et al show that metreleptin replacement therapy, which 
improves insulin sensitivity and secretion, could alleviate some adipose dysfunctions, decreasing fat and 
systemic inflammation. AC Guénantin, N Briand et al, by setting up a new protocol allowing to obtain hIPSC-
derived adipocytes capable of fat pad neoformation in vivo, pave the way for future development of new 
medications or biotherapies for lipodystrophies. 
 
 
Clinical aspects of LMNA-related lipodystrophies 
 
David Araujo-Vilar 
Biomedical Research Institute. School of Medicine. University of Santiago de Compostela, Spain 
 
Lipodystrophy is defined as the lost or lack of adipose tissue, and lipodystrophy syndromes can be congenital 
or acquired. On the other hand, the lost of fat can be generalized or affecting only to some regions of the body. 
 
Several LMNA mutations, usually missense, are the cause of different entities in which lipodystrophy is the 
principal clinical sign or well it is only part of a more complex phenotype. 
In primary laminopathies, lipodystrophy is present in Dunnigan disease (type 2 familial partial lipodystrophy, 
FPLD2), in complex overlapping syndromes and in early aging syndromes (Hutchinson-Gilford progeria 
syndrome, mandibuloacral dysplasia type A, and atypical progeroid syndrome). But also in secondary 
laminopathies the lost of fat is a relevant problem as it is the case of mandibuloacral dysplasia type B 
(ZMPSTE24gene mutations). 
FPLD2 is a autosomal dominant  diseases in which a characteristic phenotype appear in women around 
puberty. The lost of adipose tissue affects the extremities, hips and buttocks; but at the same time, fat 
accumulation emerges in face, neck, axillae, interscapular region, labia majore, and in abdominal visceral 
depots. The lack of fat results in a muscular appearance with frank muscular hypertrophy in calfs, and 
phlebomegaly.As a consequence of lipodystrophy, hypertriglyceridemia is common with increased risk of 
acute pancreatitis, and ectopic fat deposition leads to fatty liver and insulin resistance, and lastly, non-ketotic 
diabetes mellitus usually appears throughout life. This constellation of metabolic disturbances increases the 
risk of atherogenic cardiovascular disease.  
Other associated co-morbidities are cardiomyopathy and rhythm disturbances, lipomas, PCOS, fertility 
problems, muscular pain, and obstructive sleep apnea.  
This phenotype singularly affects to woman, being males difficult to diagnose for obvious reasons, and 
complications are less severe in them. 
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The above described clinical features represents the “classical” Dunnigan disease, that is usually related to 
missense mutations in exon 8 of LMNA gene. However, mutations in other exons might give rise to a non 
classical phenotype which could be less severe or, in some cases, to be linked to complex overlapping 
syndromes; in these disorders, other laminopathies can appear, in the same patient, simultaneously, as Emery-
Dreifuss muscular dystrophy-2, dilated cardiomyopathy-1A, limb-girdle muscular dystrophy type 1B, or 
progeroid features.  
It is important to stress that phenotypic heterogeneity, variable expressivity and incomplete penetrance are not 
uncommon in this kind of laminopathies, hence, this should aware clinicians to be specially careful when 
evaluating patients in order to avoid that subtle but relevant signs can go unnoticed.  
 
Supported by the Fundación Mutua Madrileña and the Instituto de Salud Carlos III and the European 
Regional Development Fund, FEDER (grant: PI081449). 
 
 
Deregulation of spatial genome architecture and chromatin states by a lipodystrophy-causing LMNA 
mutation 
 
Philippe Collas, Nolwenn Briand, Anja Oldenburg, Jonas Paulsen and Monika Sekelja 
Department of Molecular Medicine, Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway. 
 
We have investigated the impact of a lipodystrophiclamin Amutation on the spatial organization of chromatin 
at the geneand whole-genome levelsusing cellular and computational approaches. We report that the LMNA 
p.R482W mutation causing familial partial lipodystrophy of Dunnigan-type (FPLD2)inhibits adipogenic gene 
induction in human adipose progenitors by epigenetically deregulating long-range enhancers of the anti-
adipogenic MIR335 gene. Loss-of-function of LMNA interaction with the MEST/MIR335 locus in mutant 
cellselicitsH3K27 hyeracetylation of MIR335 enhancers, MIR335overexpression and block of adipogenic 
gene expression. Further, genome editing of the mutated LMNA gene in FPLD2 patient-derived iPS cells 
demonstrates that the LMNA p.R482W mutation exacerbates mesodermal and endothelial gene expression 
programs through deregulation of Polycomb control of a master regulator of mesodermal development. Lastly, 
3-dimensional modeling of the human genome using a novel computational framework enabling a radial 
positioning of loci identifies a subset of LMNA mutant lamin-associated domains (LADs) in the nuclear 
center without prior knowledge of such localization. The models also reveal unexpected features of LMNA 
LAD deregulation in the nuclear interior in FPLD2 patient fibroblasts. We propose that the LMNA mutation 
disrupts the fate of several cell lineages, resulting in multi-organ-associated phenotypes. Integration of radial 
positioning constraints in 3D genome models enables the study of spatial gene regulation, particularly in 
laminopathy contexts.  
 
 
Leptin therapy in lipodystrophies 
 
Giovanni Ceccarini 
Endocrine Unit, University Hospital of Pisa, Italy 
 
Leptin is a 16-kd hormone produced by the white adipose tissue and functions in a negative feedback loop to 
control adipose tissue mass by modulating appetite. Leptin is a key signal to the brain conveying information 
that there is adequate energy available for normal physiologic processes and acts as a long term regulator of 
body weight. 
In mice, the genetic lack of leptin generates a complex phenotype characterized by increased hunger (and food 
intake), reduced fertility, hypothermia, central hypothyroidism, alterations of immune function and reduced 
locomotor activity recapitulating the neuroendocrine abnormalities associated with starvation.   



International Meeting on Laminopathies 

2° French-Italian Meeting on Laminopathies 

April 6-8 2017, Savoia Regency Hotel, Bologna  

 

 

11 
 

The adipose tissue contributes to glucose and triglyceride metabolism by acting as an insulin-responsive tissue 
for glucose and fat disposal and a reservoir for triglyceride storage. Substantial fat loss, as observed in 
syndromes characterized by lipodystrophy, is therefore associated with leptin deficiency, resulting in a host of 
metabolic abnormalities (severe insulin resistance, diabetes, hyperlipidemia and nonalcoholic steatohepatitis). 
In patients with lipodystrophy, treatment with recombinant-methionyl human leptin (metreleptin) reduces 
food intake and corrects several metabolic abnormalities associated with the disease. Results from clinical 
studies indicate that, as an adjunct to diet, metreleptin acts via multiple mechanisms to decrease triglycerides 
and other lipid intermediates, reduce their accumulation in tissues such as liver (modulating the activity of the 
enzyme stearoyl-CoA desaturase-1) and muscle (increasing fatty acid oxidation), and ameliorate insulin 
resistance (reducing liver glucose output and increasing peripheral glucose uptake).  
Leptin is currently an approved therapy, in USA and Japan, for pediatric and adult cases of generalized 
lipodystrophy. 
Metreleptin improves fasting glucose as early as the first week of treatment and lowers HbA1c by an average 
of 2% after 1 year while lowering triglycerides already within 1 week and reaching an average 70% reduction 
at 1 year. Metreleptin can also reduce hepatic steatosis, serum transaminases, and NASH scores. Furthermore 
metreleptin decreases proteinuria and improves oligo-amenorrhea in most affected patients. 
In general, the more extreme the abnormalities of patients with low leptin levels, the more significant is their 
clinical response to leptin therapy but metreleptin has also shown potential for the treatment of patients with 
partial lipodystrophy including forms caused by laminopathies. 
In patients with partial lipodystrophy metreleptin reduces hypertriglyceridemia and improves insulin 
sensitivity and severe metabolic derangements. At present, in Europe, metreleptin is only available to patients 
with partial lipodystrophy through clinical trials and compassionate use programs.  
 
 
Nuclear envelope anomalies in severe metabolic syndrome  
 
Desgrouas Camille, Galant Damien, Gaborit Bénédicte, Levy Nicolas, Merono Françoise, Coirault Catherine, 
Roll Patrice, Lagarde Arnaud, Bonello-Palot Nathalie, Bourgeois Patrice, Dutour Anne, and Badens Catherine  
 
Inserm UMR_S U910, Faculté de Médecine, Aix-Marseille Université, Marseille 13385, France. 
camille.desgrouas@univ-amu.fr.; Laboratoire de Chimie Analytique, Faculté de Pharmacie, Aix-Marseille 
Université, Marseille 13385, France. camille.desgrouas@univ-amu.fr. 
 
Metabolic syndrome (MS), characterized by insulin resistance, dyslipidemia and atherosclerosis shares 
clinical features with laminopathies. Laminopathies encompass diseases caused by mutations in genes coding 
for lamins A/C or for proteins involved in post-transcriptional maturation of lamin A. Lamins constitute the 
main components of the nuclear lamina and play an important role in the maintenance of nuclear integrity and 
gene expression pattern but also in the mechanotransduction of signals to the nucleus. This last mechanism 
implies the LINC complex which links the cytoskeleton and the nucleoskeleton. Here we described 10 
patients affected with MS who presented nuclear shape abnormalities and abnormal lamin A nucleoplasmic 
distribution, a typical sign of laminopathy.  One of these patients carry a heterozygous mutation in 
ZMPSTE24 (p.L438F) encoding the only metalloprotease, which transforms prelamin into mature lamin A. 
Two others carry a heterozygous mutation in LMNA (p.G411D and p.L438F). Functional studies have been 
performed on fibroblasts of the 3 patients with mutations in LMNA or ZMPSTE24 and of 4 patients without 
mutations. All 7 patients showed premature senescence with a decreased Population Doubling Level and 
BrdU incorporation rate as well as an increased senescence-associated beta-galactosidase activity. Moreover, 
a reduction of the prelamin A expression by siRNA targeting LMNA transcrits resulted in decreased nuclear 
abnormalities. This suggests that, at the cellular level, all the features of premature senescence observed in 
typical laminopathies are present in MS patients with abnormal nucleus shape, whether they have prelamin A-
related mutation or not. The 10 patients were subjected to NGS using a panel of 82 genes coding for nuclear 
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envelope proteins, LINC complex proteins but also for proteins involved in lipodystrophies in order to find a 
molecular cause for their nuclear abnormalities. Several of them presented mutations in proteins of the LINC 
complex which could be potential actors of the observed nuclear alterations. In particular, 2 substitutions 
located close to the KASH domain of Nesprin1 are under investigation to document their possible effect on 
nuclear shape and on senescence rate. 
 
 
LMNA-associated partial lipodystrophy: anticipation of metabolic complications   
  
Isabelle Jéru1,2, Camille Vatier1,3, Marie-Christine Vantyghem4, Olivier Lascols1,2, Corinne Vigouroux1,2,3  

 
1 Sorbonne Universités, UPMC Univ Paris 6, Inserm UMR_S938, Saint-Antoine Research Center, Institute of 
Cardiometabolism And Nutrition, Paris, France. 2  AP-HP, Saint-Antoine Hospital, Department of Molecular 
Biology and Genetics, Paris, France. 3 AP-HP, Saint-Antoine Hospital, Department of Endocrinology, 
Diabetes and Reproductive Endocrinology, Paris, France. 4 Department of Endocrinology and Metabolism, 
Inserm U1190, Lille University Hospital, Lille, France.  
  
Background. Type-2 familial partial lipodystrophy (FPLD2) is a rare autosomal dominant lipodystrophic 
disorder due to mutations in LMNA encoding lamin A/C, a key epigenetic regulator. FPLD2 severity is 
determined by the occurrence of metabolic complications, especially diabetes and hypertriglyceridemia. We 
evaluated the disease history and severity over generations.  Methods. This retrospective study of the largest 
cohort of FPLD2 patients reported to date investigates 85 patients from 24 families comprising 3 generations 
(G1: n=39; G2: n=41; G3: n=5).  Results. Lipodystrophy appears with the same characteristics and at the same 
age in G1 (18.6±1.5 years) and G2 (15.9±0.8 years). Despite similar body-mass-index (23.7±0.6 vs 23.8±0.6 
kg.m-2), the mean delay between the onset of lipodystrophy and diabetes was far shorter in G2 (10.5±2.4 
years) than in G1 (29.0±3.5 years) (p=0.0002). The same is true for the delay preceding hypertriglyceridemia 
(G2: 4.5±1.4; G1: 19.3±3.2 years) (p=0.002), revealing an anticipation phenomenon. Observations in G3, and 
analysis within each family of disease history and diagnostic procedures, confirmed this result. Conclusions. 
This study is a rare example of anticipation unrelated to a trinucleotide expansion. Discovery of this early 
occurrence of metabolic complications in young generations implies presymptomatic genetic diagnosis, with 
careful metabolic screening and preventive lifestyle in all at-risk individuals.   
 
 
Deregulation of T/Brachyury leads to untimely mesodermal and vascular gene expression in 
laminopathy patient-derived iPS cells   
 
Nolwenn Briand1, Anne-Claire Guénantin2, Dorota Jeziorowska3, Akshay Shah1, JeanSebastien Hulot3, 
Corinne Vigouroux2,4, and Philippe Collas1   
 
 1Department of Molecular Medicine, Institute of Basic Medical Sciences, Faculty of Medicine, University of 
Oslo, PO Box 1112 Blindern, 0317 Oslo, Norway, 2Sorbonne Université, UPMC Univ Paris 6, Inserm 
UMR_S938, Centre de Recherche Saint-Antoine (CRSA), 3ICAN, Institute of Cardiometabolism and Nutrition, 
Paris, France, 4AP-HP Hôpital Saint-Antoine, Laboratoire Commun de Biologie et Génétique Moléculaires et 
Service d’Endocrinologie, Paris, France.    
 
The LMNA p.R482W mutation is the most common mutation causing familial partial lipodystrophy of 
Dunnigan type (FPLD2). FPLD2 involves anomalies in adipogenic differentiation. The LMNA mutation also 
results in endothelial cell dysfunction, linking lipodystrophic laminopathies to early onset cardiovascular 
pathologies. However, molecular mechanisms of how the lamin A mutation infers dysfunctions in endothelial 
cell programs are elusive. To address this, we derived induced pluripotent stem cells (iPSCs) from FPLD2 
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patient fibroblasts, corrected the LMNA c1444C>T mutation by genome editing, and characterized the 
endothelial differentiation capacity of the mutated and isogenic wild-type iPSCs. Through steps of 
mesodermal induction and endothelial specification, we show alterations in expression of mesodermal and 
endothelial marker genes and proteins, endothelial network organization, and unidirectional migration of 
FPLD2-iPSCs. Editing the LMNA gene restores these phenotypes. Transcriptomic analysis shows that the 
LMNA p.R482W mutation deregulates mesodermal and endothelial developmental gene expression programs, 
by exacerbating expression of (cardio)vascular transcripts over time. GSEA data identify an significant 
enrichment of Polycomb targets among genes overexpressed in LMNA mutant cells. Accordingly, we identify 
a Polycomb (H3K27me3) de-regulation of the promoter of the T/Brachyury locus, encoding a master regulator 
of mesodermal and vascular development. Our findings functionally connect the lipodystrophy-causing 
LMNA p.R482W substitution to a disruption of early mesodermal development. We propose that the mutation 
disrupts the fate of several cell lineages, resulting in multi-organ-associated clinical phenotypes. 
 
 
Lypodystrophies  Lecture: The R482Q and E145K Lmna mutations inhibit adipogenesis 
 
Colin L. Stewart. 
Institute of Medical Biology, Immunos, 8A Biomedical Grove, Republic of Singapore 138648 
 
We generated a R482Q Lmna knock-in mouse model to investigate the role of LMNA in adipose tissue. The 
phenotype in our FPLD2 model resembles some of the clinical features associated with FPLD2, including 
altered adiposity and metabolism. Stromal vascular fraction (SVF) preadipocytes and mouse embryonic 
fibroblasts (MEF) harvested from FPLD2 mice fail to differentiate normally into adipocytes in culture. Our 
data suggests that the R482Q LMNA missense mutation disrupts adipogenesis in a largely cell autonomous 
manner and that this may contribute to the development of lipodystrophy in affected FPLD2 patients.  
In addition we have generated a mouse line carrying the progeroid E145K mutation. These mice exhibit 
progeroid features around 6 months and all die within a year. Remarkably they exhibit no overt pathology 
apart from having lost all white fat. Some LMNA mutations can therefore have profound effects on white fat 
homeostasis, potentially through different mechanisms. 
 

 
Cardiomyopathy Session 
 
 
Cardiomyopathy Lecture 
 
Karim Wahbi   
 
Sorbonne Universités,UPMC Univ Paris 06,Inserm UMRS974,CNRS FRE3617,Center for Research in 
Myology, Paris, France. 
 
This presentation will put into perspective the improvements of strategies for the clinical management of 
cardiolaminopathies since their initial description 17 years ago, including sudden death prevention and 
management of heart failure. It will also present the current clinical challenges and main expected 
improvements. 
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Treatment of congenital muscular dystrophy patients with cardiac involvement 
 
Georgia Serquella Brugada  
Paediatric cardiologist at Heart Centre Barcelona Children's Hospital, Barcelona, Spain. 
 
Cardiac impairment is a fact in laminopthies. Comprehensive and exhaustive cardiac study is mandatory in 
these patients. We present our updated data on cardiological follow up in patients with congenital 
laminopathy. 

 

Altered signaling in cardiomyopathy caused by nuclear A-type lamins gene mutation 

Antoine Muchir  

Sorbonne Universités, UPMC Paris 06, INSERM UMRS974, Center of Research in Myology, F-75013 Paris, 
France 

Dilated cardiomyopathy (DCM) is characterized by an increase in both myocardial mass and volume, 
compromising cardiac contractility and ultimately resulting in poor left ventricular function. Mutations in 
LMNA, encoding nuclear A-type lamins, have been identified in patients presenting dilated cardiomyopathy. 
Although early initiation of treatments may delay progression and prolong the pre-transplantation phase of the 
disease, more-definitive therapies for DCM await better mechanistic understanding of the molecular basis for 
this disease to develop specific treatments. Mouse models of LMNA cardiomyopathy that recapitulate the 
human disease have been created and used to decipher pathogenic mechanisms (e.g., MAP kinase). These 
results provide proof of principle for MAP kinase inhibition as a therapeutic option to prevent or delay the 
onset of LMNA cardiomyopathy. These preliminary findings were the foundation of our preclinical work. 
Pharmacological blockade of signaling in the MAP kinase cascade prevents left ventricular dilatation and 
deterioration in cardiac contractility. While it remains unclear how alterations in A-type lamins lead to 
activation of MAP kinase signaling in the heart, these studies clearly show that the abnormal activation 
involved is the pathophysiology of LMNA cardiomyopathy. These have helped to explain the pathogenesis of 
the disease as well as identify therapeutic targets for potential innovative pharmacological therapies, which 
will be tested using clinical candidates. This will provide the foundation for future clinical trials in human 
patients.  

 

Implantable devices in patients affected by muscular laminopathies 

Giuseppe Boriani 
Cardiology, University of Modena and Reggio Emilia, Modena University Hospital, Modena, Italy  
 
Lamin A/C gene mutations can be associated with myocardial diseases, usually characterized by dilated 
cardiomyopathy and/or arrhythmic disorders. Phenotypic penetrance is age-related but expression is extremely 
heterogeneous. Patients can be diagnosed as being affected by a cardiolaminopathy as a result of a 
cardiological workup performed for symptoms  of  heart failure  or for  arrhythmic events or can be diagnosed 
incidentally or during family screening.  
Patients with cardiolaminopathies may present a wide range of arrhythmic disturbances, which include either 
bradyarrhythmias (conduction disturbances and ario-ventricular blocks, sinus node dysfunction, atrial  
standstill) or tachyarrhyhmias (atrial fibrillation, ventricular tachycardia and ventricular fibrillation), in 
variable combinations, and with frequent association with left ventricular dysfunction and heart failure. The 
presence and severity of arrhythmic disturbances is usually not related to  the presence and degree of 
neuromuscular impairment. 
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Since the most common clinical manifestations are lightheadedness, syncope, palpitations, or even ischemic 
stroke due to cardioembolism (in case of atrial fibrillation or atrial standstill) or even sudden death, risk 
stratification is the basis for preventions strategies that, apart anticoagulant therapy for atrial fibrillation may 
include use of cardiac  implantable electrical devices. Implantation of a pacemaker protects form the 
consequences of bradyarrhythmias, while an implantable cardioverter defibrillator (ICD) is able to interrupt 
malignant ventricular tachyarrhythmias, thus preventing sudden cardiac death. Biventricular pacing is a form 
of cardiac stimulation, referred as cardiac resynchronization therapy,  that may improve cardiac function in 
case of heart failure, low ejection fraction and ventricular dyssynchrony. 
Clinical decision making has to consider the risk and benefit of brady- and tachyarrhythmias, taking into 
account  presence/absence of ventricular dysfunction, and the decision to implant a cardiac electrical device 
(pacemaker, ICD, with/without biventricular pacing) should consider the potential  risks and benefits of 
device therapy, as well as the risk and consequences of  potential device-related complications.  
 
 
Unexpected occurrence of an  LMNA mutation in a young patient with congenital heart disease 
 
Paola D'Ambrosio, Roberta Petillo, Alberto Palladino, Antonio Novelli*, Luisa Politano 
 
Cardiomyology and Medical Genetics, University of Campania”Luigi Vanvitelli”, Napoli; *U.O.C. 
Laboratorio di Genetica Medica Dipartimento dei Laboratori IRCCS OPBG, ROMA, Italy 
 
Mutations in the LMNA gene are associated with a wide spectrum of disease phenotypes, ranging from 
neuromuscular, cardiac and metabolic disorders to premature aging syndromes. 
Skeletal muscle involvement may present with different phenotypes: limb-girdle muscular dystrophy type 1B 
or LMNA-related dystrophy; autosomal dominant Emery-Dreifuss muscular dystrophy; and a congenital form 
of muscular dystrophy, frequently associated with early onset of arrhythmias. Heart involvement may occur as 
part of the muscle involvement or independently, regardless of the presence of the myopathy. Notably 
conduction defects and dilated cardiomyopathy may exist without a muscle disease. 
We present the case of an unexpected occurrence of a familial laminopathy in which the disease was 
diagnosed by NGS in a 15 year-old boy affected by aortic coartation an bicuspid aortic valve, using a panel 
for  31 cardiomyopathy-associated genes. The analysis showed the mutation c.673C>T, changing  , that was 
inherited by the mother, who presented arryhtmogenic cardiomyopathy requiring pacemaker implantation. 
The case here reported shows the importance of genetic counseling in the laminopathies, and how the easy 
access to NGS panels can be useful not only in the diagnostic process but much more in managing genetic 
diseases and adopting prevention measures. 
 
 
Natural history and risk stratification of heart involvement in LMNA patients: the Italian database 
 
Giovanni Peretto1, Simone Sala1, Chiara Di Resta2, Stefano C. Previtali3, Paolo Della Bella1, Maurizio 
Ferrari2,4,5, Sara Benedetti4 
On behalf of: Network Italiano Laminopatie 
 
1Department of Arrhythmology, San Raffaele Scientific Institute; 2Vita-Salute San Raffaele University; 3 
Department of Neurology, San Raffaele Scientific Institute; 4Laboratory of Clinical Molecular Biology and 
Cytogenetics, San Raffaele Scientific Institute; 5 Unit of Genomics for human disease diagnosis.  
benedetti.sara@hsr.it 
 
Introduction. Mutations in theLMNA gene, encoding nuclear proteins lamin A/C, have been associated with 
neurological and cardiac disease and high risk of sudden death. The implant of a cardioverter defibrillator 
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(ICD) is to date the only effective intervention, but no specific guidelines are available. We decided to create 
an Italian database integrating clinical and genetic data of patients bearing LMNA gene mutations to improve 
knowledge of natural history of cardiopathy, define a risk stratification protocol for ICD implant and 
investigate genotype/phenotype correlations.  
 
Methods. To date, 164 patients (age 48±18) carrying LMNA mutations from 13 Italian centers have been 
included in our database and followed for 9±7y with appropriate cardiological and neurological examination. 
We evaluated age at onset of different phenotypes and correlated clinical outcome with several parameters.  
 
Results. Disease onset was neurological in 55% cases, mostly preceding onset of cardiac involvement by 
17±11y, including arrhythmic and structural defects. We identified two distinct populations among patients 
with cardiac disease: 99 patients displayed combined cardiological and neuromuscular defects, while 48 
showed pure cardiac involvement. ICD was implanted in 47% of patients and appropriate shocks for 
ventricular tachycardia/fibrillation occurred in 38% of implanted patients. 14 patients required cardiac 
transplantation and 10 deceased. In order to identify risk stratification markers we considered as endpoints the 
occurrence of malignant ventricular arrhythmias, cardiac transplantation and death. Multivariate analysis 
showed three independent predictors for the composite endpoint: non sustained ventricular tachycardias, 
baseline reduction of ejection fraction (LVEF <50%) and tendon retractions as expression of neuromuscular 
involvement.  
 
Conclusions. This large longitudinal collaborative study shows that integrated clinical-genetic patient database 
can improve the knowledge of natural history of LMNA-associated disease from both the cardiological and 
neurological points of view. The identification of new risk stratification markers can lead to the elaboration of 
a risk score to improve especially the management ofasymptomatic patients. Our study also prompts future 
studies aimed at clarifying pathophysiologic basesunderlying phenotypic differences, including proteomic 
studies on patients fibroblasts and exome sequencing to identify candidate genes associated with phenotype 
variability. 
 
 
Cofilin-1 phosphorylation catalyzed by ERK1/2 alters cardiac actin inLMNA-dilated cardiomyopathy 
 
Maria Chatzifrangkeskou, ColineMacquart, Gisèle Bonne,Antoine Muchir 
 
Center of Research in Myology, UPMC-Inserm UMR974, CNRS FRE3617, Institut de Myologie, G.H. 
PitieSalpetriere, F-75651 Paris Cedex 13, France 
 
Dilated cardiomyopathy is characterized by an increase in both left ventricular dilatation and systolic 
dysfunction. Genetic mutations have been identified in 25%-35% of patients presenting dilated 
cardiomyopathy. In 1999, mutations in nuclear A-type laminswere reported to cause dilated cardiomyopathy 
(i.e., LMNA cardiomyopathy). We previously demonstrated that the stress-activated ERK1/2 signaling is a 
main actor of the development of LMNAcardiomyopathy. However, we are lacking insight in the molecular 
mechanisms bridging ERK1/2 modulation and depressed systolic function.  
 
In this study, we identified for the first time that hyperactivatedERK1/2 in heart i/ binds to cofilin-1; an actin 
binding protein, on a novel phospho-site and ii/ activates the actindepolymerization action of cofilin-1. These 
events participate in the development of onset of overt cardiac dysfunction by disorganizing sarcomeric actin. 
Inhibition of ERK1/2 signaling suppressed phospho-cofilin-1 and attenuated cardiac dysfunction. Our work 
clearly demonstrated some of the downstream alterations by which ERK1/2 signaling promotes cardiac 
dysfunction. These findings unravel a novel role played by ERK1/2 signaling in actin dynamics that provide a 
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novel insight into the disease etiology for the cardiac phenotype in LMNA cardiomyopathy and lay the 
groundwork for new therapeutic strategies. 
 
 
iPSC for modelling LMNA-dependent Cardiomyopathy 
 
Silvia Crasto1*, Nicolò Salvarani N1,2*, Michele Miragoli1,3, Marianna Paulis2, Paolo Kunderfranco1, Pierluigi 
Carullo1,2, Alberto Forni4, Giuseppe Faggian4, Gianluigi Condorelli1,2,5, Elisa Di Pasquale1,2 
 
* equal contributor 
 
1Humanitas Research Hospital, Rozzano (MI), Italy; 2Institute of Genetic and Biomedical Research (IRGB), 
UOS of Milan, National Research Council of Italy; 3Department of Clinical and Experimental Medicine, 
University of Parma, Italy; 4Division of Cardiac Surgery, University of Verona, Italy; 5Humanitas University, 
Rozzano (MI), Italy 
 
Mutations in LMNA gene, encoding the nuclear lamina proteins LaminA/C, cause agroupof diseases called 
laminopathies that,at the heart level, manifests with dilated cardiomyopathy typically associated with various 
conduction system defects. 
 
LaminA/C regulates many biological processes, from maintenance of nuclear structure to 
mechanosensing,chromatin organization andtranscription.However, studies so far have mainly focused on 
fibroblasts, while the pathophysiological mechanisms underlying defective LaminA/C in cardiomyocytes 
(CMs) and their consequences in myocardial diseases remain undefined.  
 
With the advent of induced pluripotent stem cells (iPSC), generation of human disease-specific 
cardiomyocytes (CMs) in vitro has become feasible and allows the creation of cellular models, in which 
molecular mechanisms of disease may be investigated. 
 
In this study, we generated CMs from iPSCsof patients carrying the K219T mutation, which gives rise to 
dilated cardiomyopathy. 
 
Using this cellular model, we performed a comprehensive analysis of the functional properties by 
electrophysiological techniques both, at the single cells levels and ina multi-cellular setting. 
 
Results from patch-clamp highlighted major functionalchanges in LMNA-CMs compared to CNTR (i.e. 
maximal upstroke velocity, action potential amplitude and overshoot), accompanied by a reduction ofthe 
peaksodium currentsand a diminished conductionvelocity, measured in strand of electrically-coupled CMs.    
Molecular studies targeting the sodium channel protein Nav1.5 and its encoding gene, SCN5A, indicated a 
significant reduction of both transcript and proteinin LMNA-CMs;this event was associated with anincreased 
binding to SCN5A gene promoter of LaminA/C, together withtheH3K27me3 and H3K9me3repressivemarks, 
and with a preferential localizationof SCN5A geneat the nuclear periphery in mutant cells. 
 
Altogether, our findings support an epigenetic regulatory circuit driven by LaminA/C underlying the reduction 
of sodium currents and the consequent slower conduction velocity, which potentially justify for the 
conduction defects typicallyobserved in patients with LMNA-cardiomyopathy. 
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Progeroid Laminopathies Session  
 
 
Progeroid Laminopathies Lecture: Novel strategies for premature aging treatment in mice 
 
Carlos Lopez-Otìn 
Departamento de Bioquímica y Biología Molecular,IUOPA, Universidad de Oviedo, Oviedo - Spain. 
clo@uniovi.es 

 
Over the last years, the generation of mouse models of Hutchinson-Gilford Progeria Syndrome (HGPS) and 
other Progeroid Laminopathies has shed light on the molecular alterations functionally involved in these 
diseases. Thus, knock-out mice deficient in Zmpste24 metalloproteinase implicated in prelaminA maturation, 
mosaic mice containing Zmpste24-deficient and Zmpste24-proficient cells, and knock-in mice carrying the 
human HGPS mutation which causes progerin accumulation, have allowed us to demonstrate that Progeroid 
Laminopathies result from the combined action of both cell-autonomous and systemic factors. Accordingly, 
we have shown that nuclear envelope defects causative of these complex diseases lead to alterations in stem 
cell functionality, epigenetic abnormalities, perturbations in p53-dependent cell senescence pathways, 
metabolic changes and chronic activation of inflammatory responses. We have also demonstrated that the 
genetic or pharmacological blockade of these altered pathways prevents the development of many age-
associated features of these progeroid mice and extends their longevity. On this functional and mechanistic 
basis, we have developed therapeutic strategies for progeroid laminopathies which are now in clinical trials 
for the treatment of HGPS patients. Nevertheless, these strategies are clearly insufficient to cure these 
dramatic diseases. Accordingly, we are designing new therapeutic approaches involving genetic interventions, 
epigenetic reprogramming and pharmacologic treatments to treat different Progeroid laminopathies. 
Hopefully, these new strategies will contribute to provide better clinical opportunities for progeria patients and 
will improve our knowledge of the universal and complex process ofhuman aging.  
 
 
Activation of a cell intrinsic Interferon-like immune response in Progeria  
 
Ray Kreienkamp1, Simona Graziano1, Gonzalo Bedia-Diaz1, Emily Cybulla1, Alessandro Vindigni5, Dale 
Dorsett4, Nard Kubben3, Luis Batista2 and Susana Gonzalo1 
 
1,4,5Edward A. Doisy Department of Biochemistry and Molecular Biology. Saint Louis University Medical 
School. St Louis, MO 63104, USA; 2National Institute of Health. National Cancer Institute. Laboratory of 
Receptor Biology and Gene Expression. Bethesda, MD 20892, USA; 3Depatment of Medicine, Department of 
Developmental Biology, Washington University School of Medicine, St Louis, MO 63110, USA 
 
Hutchinson-Gilford Progeria Syndrome (HGPS) is a devastating premature aging disease that shares many 
characteristics with normal aging. It is caused by expression of a mutant lamin A protein “progerin” that 
drives accelerated cellular and organismal aging. Despite intensive research, key mechanisms behind progerin 
pathology remain to be discovered. Our recent studies show that HGPS patient-derived cells exhibit a robust 
activation of a cell intrinsic interferon (IFN)-like immune response. Fibroblasts from HGPS patients and from 
a mouse model progeria (LmnaG609G/G609G) upregulate expression of nucleic acid-sensing pattern-
recognition receptors (PRRs) anddownstream mediators and effectors, primarily STAT1-mediated signaling 
and components of theIFN-stimulated inflammatory response, but not IFNs themselves. Although PRR 
signaling is normally activated by pathogens, there is evidence that replication stress, DNA damage, and 
leakage of nucleic acids outside their normal compartments act as cell intrinsic danger signals that activate 
PRRs and an IFN-mediated inflammatory response. We find disruption of nuclear and mitochondrial integrity 
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and leakage of their contents into the cytoplasm in progerin-expressing cells. In addition, single molecule 
DNA replication assays reveal that progerin hinders replication fork progression, causing replication stress. 
These defects could underlie the activation of inflammatory pathways in HGPS. Importantly, we show that 
calcitriol (1,25-dihydroxy-vitamin D3) treatment strikingly ameliorates these HGPS cellular phenotypes, 
decreasing DNA damage and replication stress, and repressing the PRR/IFN-like response. Moreover, we 
demonstrate that calcitriol treatment significantly improves the efficiency of reprogramming of somatic HGPS 
cells to induced pluripotent stem cells (iPSCs), a paradigm of rejuvenation of aged cells. Interestingly, a 
number of therapeutic strategies known to ameliorate HGPS phenotypes also repress the PRR/IFN-like 
response. In summary, our study reveals the activation of a cell intrinsic IFN-like immune response in 
progerin-expressing cells, which might contribute to accelerated cellular and organismal aging. 
 
 
 
Antisense therapeutic approach in HGPS and related syndromes    
  
Nicolas Levy  
Aix Marseille Univ, Inserm, GMGF,Marseille, France. 
Département de Génétique Médicale, APHM, Hôpital Timone Enfants, Marseille, France. 
 
 
 
 
Progerin expression in endothelial tissue impairs nucleocytoskeletal coupling and athero-protective 
signaling 
 
Selma Osmanagic-Myers 1, Maria Eriksson2 and Roland Foisner1 

 
1Max F. Perutz Laboratories (MFPL), Medical University of Vienna, Vienna Austria, 2Karolinska Institutet, 
Karolinska University Hospital, Stockholm, Sweden 
 
Hutchinson-Gilford progeria syndrome (HGPS) is caused by a mutation in LMNA leading to the expression of 
a truncated prelamin A (progerin) and defects in nuclear organization. HGPS resembles features of premature 
aging with the development of atherosclerosis and accelerated cardiovascular disease. How progerin 
expression, particularly in the context of endothelial tissue, causes accelerated cardiovascular aging is largely 
unknown. Using a novel endothelium-specific progeria transgenic mouse model, we show here that progerin 
expression in the endothelium causes HGPS-type cardiovascular aberrations including cardiac hypertrophy 
and fibrosis associated with impaired atheroprotective pathways and early death. On the molecular level, 
progerin expression perturbs nucleocytoskeletal coupling presumably through mislocalization of 
mechanosensitive nuclear envelope components and through changes in F-actin content. Consistently, we 
observe changes in the localization of mechano-responsive myocardin-related transcription factor-A (MRTF-
A) leading to downregulation of atheroprotectiveeNOS in endothelial cells, while treatment with MRTF-A 
inhibitor rescues eNOS levels. Our data show that progerin-induced changes in nucleocytoskeletal links 
perturb shear stress response and mechanosensitive MRTF-A/eNOS signaling in endothelial cells, leading to 
proatherogenic pathways and fibrosis in heart. This finding unveils novel targets for the treatment of progeric 
and possibly geriatric cardiovascular disease. 
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The lamin-interacting protein AKTIP in progeroidsyndromes. 
 
R. Burla, M. La Torre, G. Zanetti, S. Del Giudice,C.Merigliano, F. Verni and Isabella Saggio 
 
Department of Biology and Biotechnology Sapienza University of Rome 
 
We have characterized AKTIP (Ft1 in mouse) as a new telomeric protein. AKTIP binds the proteins TRF1 
and TRF2, which control telomereprotection and replication. It genetically interacts with TRF1, and its 
depletion causes telomere defects (Burla R et al. 2015 Plos Genetics 11: e1005167). AKTIP activity is linked 
to DNA replication: it binds the replication factors PCNA and RPA70, and its reduced expression causes 
replicative defects (Burla R et al. 2015 Plos Genetics 11: e1005167). In addition,we have observed that 
AKTIP interacts and partially co-localizes with lamins (Burla R et al. 2016 Open Biology6: 160103). The dual 
link of AKTIP withlamins and withDNA replication is especially interesting for two main, intertwined 
aspects. The first concerns the study of the implication of the lamin-dependent nuclear 
compartimentalizationin the mechanics of DNA/telomere replication.The second reason is thatlamins are the 
genetic determinants of progerias, a class of life threatening complex diseases whose driver mechanisms have 
not yet been fully clarified. On thesepremises, we have been focusing on investigating AKTIP, in vitro and in 
vivo, in relation tolamins and toprogeroid traits. We have demonstrated thatAKTIP is delocalized in 
fibroblasts derived from patients affected by the progerias Hutchinson Gilford (HGPS; LMNA G608G) 
andMandibuloacraldyplasiatype A (MADA; LMNA R527H), and also in primary human fibroblasts 
transduced with a lentiviral vector encoding for the HGPS mutant lamin A (progerin). In addition, we have 
observed that AKTIP depleted cells display progeroid defects, including nuclear dysmorfism, early 
senescence and heterochromatin alterations(Burla R. et al. 2016 Open Biology6: 160103; Burla R. et al. 2016 
Nucleus 7:187-202). In vivo the depletion of the mouse counterpart of AKTIP, Ft1, causes skin and bone 
defects along with hematopoietic tissue alterations. Altogether these data point to a robust connection between 
AKTIP and progerias. We are now in the process of further linking the pathophysiology of AKTIP depleted 
cells to the organismal phenotype,and, at the same time, we are investigating the role of AKTIP in wild type 
and LMNA mutant cells. Related to this aspect new biochemical and topological data suggest a connection of 
AKTIP withthe ESCRT proteins, a family of factors that controls the assembly and disassembly of 
intracellular macromolecular complexes, which could give insights on the mechanics of AKTIP activity.  
 
 
Cardiovascular disorders in experimental models of progeria  
 
Vicente Andrés  
 
Centro Nacional de Investigaciones Cardiovasculares Carlos III (CNIC), Melchor Fernández Almagro 3, 
28029, Madrid, Spain Centro de Investigación Biomédica en Red en Enfermedades Cardiovasculares 
(CIBER-CV), Spain  
  
A-type lamins (lamin A and C, LMNA gene) are nuclear intermediate filament proteins with important 
structural and regulatory roles in most differentiated mammalian cells. LMNA mutations or defective 
processing of its precursor prelamin A cause a group of human diseases called ‘laminopathies', including the 
rare premature aging disorder Hutchinson-Gilford progeria syndrome (HGPS) (estimated prevalence of 1 in 
21 million people). HGPS patients exhibit accelerated atherosclerosis and die at an average age of 14.6 years, 
predominantly from myocardial infarction or stroke. Most HGPS patients carry a non-inherited de novo 
heterozygous synonymous mutation at codon 608 in LMNA (c.1824C>T: GGC>GGT; p.G608G), which 
causes the accumulation of permanently farnesylated progerin due to aberrant mRNA splicing within exon 11. 
ZMPSTE24 mutations have also been linked to several other human progeroid syndromes, reinforcing the 
notion that progerin or prelamin A accumulation accelerates aging. Moreover, both proteins are expressed at 
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low levels in cells and tissues of normally aging nonHGPS individuals. Understanding how progerin and 
prelamin A accelerate cardiovascular disease is essential for developing effective therapies to treat progeria, 
and may help identify new mechanisms underlying normal aging. By crossing progeroid LmnaG609G and 
atherosclerosis-prone apolipoprotein E-null mice, we have generated a new HGPS mouse model of ubiquitous 
progerin expression that recapitulates most symptoms of the human disease, including accelerated 
atherosclerosis, vascular smooth muscle cell (VSMC) loss, adventitial thickening, and shortened lifespan. 
Importantly, we observed these alterations in mice expressing progerin specifically in VSMCs but not in 
macrophages. Characterization of these mouse models is expected to unravel novel mechanisms underlying 
premature cardiovascular disease in the setting of HGPS that could be a therapeutic target in patients. 
Acknowledgements: Work in VA’s laboratory is supported by grants from the Spanish Ministry of Economy, 
Industry and Competitiveness (MINECO) (SAF2016-79490-R) and the Instituto de Salud Carlos III 
(RD12/0042/0028, AC16/00091) with co-funding from the Fondo Europeo de Desarrollo Regional (FEDER), 
the Progeria Research Foundation (Established Investigator Award 2014-52), and the Fundació Marató TV3 
(122/C/2015). The CNIC is supported by the MINECO and the Pro-CNIC Foundation, and is a Severo Ochoa 
Center of Excellence (MINECO award SEV-2015-0505). 
 
 
 
A structural description of the nucleoskeleton-chromatin interface: impact of mutations causing 
Progeroid Syndromes  
 
Samson Camille1, Celli Florian1, Petitalot Ambre1, Ropars Virginie1, Le Du Marie-Hélène1, Arteni Ana-
Andrea1, François-Xavier Theillet1, Buendia Brigitte2 & Zinn-Justin Sophie1  
 
1Institut de Biologie Intégrative de la Cellule (I2BC), CEA, CNRS, Univ. Paris Sud, Université Paris-Saclay, 
Gif-sur-Yvette, France; 2Unité de Biologie Fonctionnelle et Adaptative (BFA), CNRS UMR 8251, Université 
Paris Diderot, Sorbonne Paris Cité, Paris, France. 
 
Laminopathies are rare genetic disorders caused by mutations of lamins or by abnormalities in the processing 
of lamin A. They display a large variety of clinical symptoms including skeletal and/ or cardiac muscular 
dystrophy, lipodystrophy and diabetes, mandibuloacral dysplasia, dermo- or neuropathy, and premature 
ageing. The disease-causing mutations are distributed all along the LMNA gene coding for both prelamin A 
and lamin C. Several mutations were identified in the globular Igfold domain shared by lamins A and C 
(lamin A/C). Structural analyses of this domain revealed that mutations causing muscle diseases involve 
residues of the hydrophobic core, suggesting that destabilization of the lamin A/C Igfold domain is 
responsible for these diseases (Krimm et al., 2002). Moreover, mutations causing either lipodystrophies or 
progeroid syndromes involve residues localized on two different solvent-exposed sites of the lamin A/C Igfold 
domain, suggesting that these accessible regions are binding sites for unknown lamin partners and that 
disruption of these binding events cause the diseases (Dhe Paganon et al., 2002; Krimm et al., 2002; 
Verstraeten et al., 2006). We will here present new structural data that highlight how the lamin A/C Igfold 
domain interacts with LEM-domain proteins and the chromatin-associated protein BAF at the nuclear 
envelope. Based on these data we will discuss the impact of mutations causing Progeroid Syndromes on lamin 
function. 
 
 
 
 
 
 
 



International Meeting on Laminopathies 

2° French-Italian Meeting on Laminopathies 

April 6-8 2017, Savoia Regency Hotel, Bologna  

 

 

22 
 

microRNAs: key factors in autophagy inhibition and senescence induction in HGPS 
 
Frankel Diane *, Delecourt V.*, Enrich-Bengoa J., Mondoloni M., Perrin S., Kaspi E., Robaglia-Schlupp A., 
Lévy N., De Sandre-Giovannoli A., Cau P., Roll P. 
 
*These authors have contributed equally to the work 
 
Inserm UMR_S U910, Faculté de Médecine, Aix-Marseille Université, Marseille 13385, France; Laboratoire 
de Chimie Analytique, Faculté de Pharmacie, Aix-Marseille Université, Marseille 13385, France.  
 
The Hutchinson-Gilford Progeria Syndrome (HGPS) is a rare genetic disease characterized by a premature 
aging. In the typical form, the accumulation of a toxic protein called progerin leads to cellular dysfunctions 
and premature senescence. Moreover, autophagy seems to be a major factor of progerin clearance into cells. 
We previously identified 15upregulated microRNAs (miRNAs) in dermal fibroblasts of HGPS patients using 
a miRNome approach. Several of them had already been described to be involved in the regulation of cell 
cycle, proliferation, senescence and/or autophagy. Transfection of a combination of antagomiRs targeting 3 of 
these miRNAs demonstrated their role in the negative regulation of autophagy in HGPS fibroblasts, using 
flow cytometry and western blot. We also confirmed a link between the expression level of these miRNAs and 
progerin clearance. Thus, our data suggest that overexpression of these 3 miRNAs is implicated in the 
dysfunction of autophagy increasing progerin accumulation in HGPS cells. Furthermore, the transfection of 
control fibroblasts with one of the15upregulated miRNAs identified in our miRnome study significantly 
decreased proliferation and replication, associated with an increased percentage of cells in G1/S phase and 
senescent cells. Same results were obtained with another miRNA, except for cell proliferation. Interestingly, 
one of these upregulated miRNAs could be a key factor in the pathophysiology of HGPS, as it is involved in 
both autophagy dysfunction and senescence induction. Altogether, these data highlight the major role of 
miRNAs on the deregulation of important pathways in HGPS. 
 
 
 
Barrier-to-Autointegration Factor evaluation during DNA-damage response 
 
Manuela Loi1,2, Stefano Squarzoni1,2, Giovanna Lattanzi1,2 and Cristina Capanni1,2 
 
1CNR-National Research Council of Italy, Institute of Molecular Genetics, Unit of Bologna, 40136 Bologna, 
Italy; 2Laboratory of Musculoskeletal Cell Biology, IOR, 40136 Bologna, Italy. 
 
Frequently disorders with progeroid phenotype are due to defects in the DNA-damage response (DDR). lamin 
A/C and Barrier-to-Autointegration Factor (BAF) are component of the nuclear lamina and if mutated can 
cause a progeroid syndrome. Néstor-Guillermo Progeria Syndrome (NGPS) and Hutchinson -Gilford  Progeria 
Syndrome (HGPS) are respectively due to a mutation in BANF1 gene and LMNA gene.Barrier-to-
Autointegration factor (BAF) is a DNA binding protein able to interact with both the nuclear lamina and 
chromatin. BAF and its LEM-inner nuclear membrane binding protein emerin interacts with the UV-DNA-
damage-binding protein complex which mediate DNA damage response, even if lamin A/C is not a protein 
directly involved in DNA damage repair, this process is impaired in HGPS. We previously demonstrated that 
lamin A and its protein precursor prelamin A  interacts with BAF. Interestingly, BAF binds proteins involved 
in DDR suggesting a possible common pathogenetic mechanism in NGPS and HGPS. The objective of the 
study was to evaluate how BAF protein was modulated as a result of damage due to oxidative stress, and if  
BAF and lamin A/prelamin A pathogenic mutants, interfere with the Translesion Synthesis mechanism (TLS). 
In order to improve knowledge on BAF function during DNA-damage response we evaluated the expression 
and localization of this protein during DDR.HEK293 cells were subject at an hydrogen peroxide (H2O2) in 
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vivo treatment, BAF and lamin A/C were evaluated by both biochemical and immunofluorescence techniques 
after acute treatment as well as during the oxidative stress recovery. 
Our preliminary results show how BAF regulates its nuclear distribution during the early stages of the 
response to injury in conjunction with the modulation of proteins such as p21 and histone gamma-H2AX. In 
addition, through the use of the BAF and lamin A mutated proteins we studied how p21 and PCNA are 
modulated in response to injury. The data obtained, although preliminary, support the hypothesis that BAF 
and prelamin A could interfere with the p21level and the state of ubiquitination of PCNA, both of which are 
necessary for the proper performance of the TLS. 
 
 
 
Chromatin fractionation sequencing reveals changing epigenetic landscape in Hutchinson-Gilford 
progeria syndrome 
 
Endre Sebestyén*1, Fabrizia Marullo*2, Sara Valsoni3, Gennaro Oliva3, Francesco Ferrari1§, Chiara Lanzuolo2,4§  
 
1IFOM, the FIRC Institute of Molecular Oncology, Milan, Italy; 2Institute of Cell Biology and Neurobiology, 
National Research Council, Rome, Italy; 3Institute for High Performance Computing and Networking, 
National Research Council, Naples, Italy; 4Istituto Nazionale Genetica Molecolare Romeo ed Enrica 
Invernizzi, Milan, Italy. 
 
* Equal contribution §  
Correspondence: francesco.ferrari@ifom.eu; lanzuolo@ingm.org 
 
Introduction. The Hutchinson-Gilford progeria syndrome (HGPS) is a rare genetic disorder with symptoms 
resembling early aging. It is generally caused by a mutation in the LMNA gene, leading to aberrant RNA 
splicing and a missing C terminus in lamin A protein. Lamins are involved in nuclear stability and chromatin 
structure. In HGPS the aberrant lamin A protein, called progerin, leads to chromatin structural changes and a 
distorted nucleus, expected to result in altered transcriptional regulation. However, the exact mechanism by 
which chromatin changes lead to progeria syndrome is unknown. Our project aims at identifying 
therapeutically relevant early-stage epigenetic and nuclear structure alterations in HGPS. Methods. To 
investigate chromatin structure we developed a new sequencing method, called SAMMY (Sequential Analysis 
of MacroMolecules accessibilitY). The method separates three chromatin fractions and their associated DNA 
content, then analysed by high throughput DNA sequencing. We developed dedicated sequencing data 
analysis procedures to compare different fractions or conditions. Results. To investigate chromatin structural 
changes and their connection to transcriptional regulation in HGPS, we adopted SAMMY to study fibroblasts 
of healthy control and HGPS patients collected at early stage. Additionally, we carried out RNA sequencing 
on the same samples. We identified large, megabase sized genomic regions, that are differentially enriched 
across the three chromatin fractions. These regions show specific patterns of association with lamin proteins 
(lamin A ChIP-seq), chromatin accessibility (DNAse hypersensitivity), heterocromatin marks (H3K9me3) and 
other histone marks, including H3K27ac, H3K27me3, H3K36me3, H3K4me1 and H3K4me3. These patterns 
of chromatin marks are altered in HGPS patients derived cells. Conclusion. Our results characterize the early 
stage chromatin changes in HGPS linking them to epigenetics and transcriptional regulation. These results 
will help defining the molecular mechanisms involved in genome structure changes observed in HGPS and 
possibly allow future developments of new pharmacological approaches targeting epigenetic dysfunctions in 
HGPS. 
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POSTER PRESENTATIONS  
 
 
Muscular Laminopathies (P1-P5) 
 
 
P1 - The multi-faced satellite cells dysfunctions in Emery Dreifuss Muscular Dystrophy  
  
Bianchi Andrea1,2, Valsoni Sara3, Mozzetta Chiara1, Pegoli Gloria2, Lucini Federica2, Laura Antonelli3, 
Francesco Gregoretti3, Gennaro Oliva3 and Lanzuolo Chiara1,2.  
  
1Istituto Nazionale di Genetica Molecolare “Romeo ed Enrica Invernizzi”, 20122 Milano, Italy; 2Institute of 
Cellular Biology and Neurobiology, IRCCS Santa Lucia Foundation, 00143 Rome, Italy; 3Institute for High 
Performance Computing and Networking, 80131 Naples, Italy.  
  
The term Laminopathies refers to several tissue specific disorders caused by mutations of nuclear lamina 
components. Among these pathologies the Autosomal Dominant Emery Dreifuss Muscular Dystrophy (AD-
EDMD) rises from mutations of Lamin A/C that affect skeletal muscles and often leads to cardiac defects. In 
addition to be a scaffold protein, Lamin A/C covers also regulatory role in cell cycle, apoptosis, cellular 
migration and mechanotrasduction. Recently it has been unveiled also its epigenetically importance to sustain 
the correct muscle differentiation by organizing the Polycomb Group of Proteins (PcG): the master keys for 
gene repression and cell identity. After Lamin depletion, the proper cross talk between PcG and Lamin A/C is 
impaired together with the correct gene expression. Using Lamin A Δ8-11 as mouse model for AD-EDMD we 
analyzed the functionality of the muscle stem cells (satellite cells) responsible for muscle growth and 
regeneration. At the same time to safeguard their exhaustion, satellite cells undergo to self-renewal through 
asymmetrical division. We found that the Lamin /- dystrophic phenotype is the result of multiple aberrant 
mechanisms in satellite cells that include: impaired self-renewal, premature senescence and lost of cell 
identity. We speculate that these altered physiological processes could be intimately connected with the PcG 
dysfunction. 
 

 
 
P2 - Lamin A/C expression in normal and transformed osteoblasts  
 
Francesca Chiarini1,2, Maria Cristina Maltarello 2, Alessandra Cappellini3, Giulia Ramazzotti4, Irene Faenza4, 
Lucio Cocco4, Alberto Maria Martelli4, Giovanna Lattanzi1,2 
  
1National Research Council of Italy, Institute of Molecular Genetics (IGM-CNR), Bologna, Italy; 2Cell and 
Molecular Biology Laboratory, Rizzoli Orthopedic Institute, Bologna, Italy; 3Department of Human Social 
and Health Sciences, University of Cassino, Cassino; 4Department of Biomedical and Neuromotor Sciences, 
University of Bologna, Italy  
  
 Background: Lamins have gained increasing interest as lamin mutations were found to cause numerous 
severe diseases, known as laminopathies. Changes in lamin expression have been reported in a variety of 
cancers, frequently correlating with tumorigenic potential and malignant transformation.  Limited data are 
available regarding lamin expression and function in Osteosarcoma (OS), the most common malignant 
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primary bone tumor in children and adolescents. The aim of this study was to investigate the expression of 
lamin A/C in OS versus normal osteoblast cells (OBs) and to test the hypothesis that mevinolin treatment, 
while impairing prelamin A and/or RAS farnesylation, could affect OS cell proliferation or activity. Methods: 
Human OS cell lines, primary Adipose Derived Stem Cells, and OBs were incubated with increasing 
concentrations of Mevinolin (an HMG-CoA reductase inhibitor which impairs farnesylation of Prelamin A, 
eliciting accumulation of the non-farnesylated lamin A precursor) for cell viability assays. Flow cytometry 
was performed to study apoptosis and cell cycle. Protein expression was evaluated by Western 
Blot/Immunocytochemistry. Wound healing was performed in OS cells. Results: Differentiated OBs express 
significantly higher levels of Lamin A/C than OS cells. Treatment with Mevinolin induced a strong 
accumulation of PrelaminA in both OBs and OS cells, and did not induce apoptosis in OBs. Mevinolin caused 
a significant reduction of cell viability in HOS and MG63 non metastatic cell lines, but not in SaOs2 and 
U2OS metastatic cells. On the contrary metastatic cells treated with Mevinolin were less able to migrate in 
wound healing assay compared to HOS and MG63 cells. Conclusions: OBs differentiation or OS cancer 
stages could be related to different expression of lamin A/C. Mevinolin treatment could affect metastatic OS 
cell migration.  
 
 

 
P3 - Improving the efficiency of gene therapy for muscular dystrophy using novel combination of 
promoter and AAV vector – in vivo studies 
  
Katarzyna Piekarowcz 1, Maud Beuvin2, Magdalena Machowska1, Anne Bertrand2, Gisele Bonne2, Ryszard 
Rzepecki1 

 
1University of Wroclaw, Faculty of Biotechnology, Wroclaw, Poland; 2INSERM, Institute of Myology, UMRS 
974, Paris, France 
 
One of the main limiting factors for efficient gene therapy of muscular dystrophies is a lack of appropriate 
regulatory elements that would drive specific, stable and sufficient expression level of genetic drug in 
muscular tissue. The other crucial factor is a carrier able to reach all necessary tissues efficiently. Promoters 
utilized until now are either strong and unspecific giving rise to immune response or silencing, or specific but 
relatively weak and insufficient to obtain therapeutic level of expression. In order to overcome these obstacles, 
we developed a novel, Muscle Hybrid (MH) promoter and decided to combine it with AAV-9 vector as the 
most promising specific delivery tool. The MH promoter is composed of mammalian regulatory elements 
only. It was developed in order to obtain modular and easy interchangeable structure. A designed, minimal 
intronic sequence is one of functional elements. The most promising promoter variant was chosen during in 
vitro studies and then investigated in vivo, after both intramuscular and systemic delivery to newborn mice. 
The chosen vector was evaluated using qPCR, western blotting and microscopy methods. Our results showed 
that addition of intron highly enhances expression level in myoblasts and myotubes in vitro, and increases 
construct’s stability and specificity. In vivo studies showed that MH promoter used for delivery of EGFP with 
AAV-9 vector is highly active in both skeletal muscles and heart. It also provides high expression level of 
lamin A in vitro. The MH promoter is a very promising tool for a gene therapy of muscle related genetic 
disorders. Its specificity should decrease immune response to therapeutic genes, related to usage of unspecific, 
highly active promoters such as CMV or EF1α. Our MH promoter together with the powerful intronic element 
should provide specific, stable, long term expression at sufficiently high level of therapeutic genes in muscle 
tissues. 
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P4 - Myotonic Dystrophy: links to the nuclear envelope 
 
Peter Meinke, Stefan Hintze, Sarah Limmer, Benedikt Schoser 
 
Friedrich-Baur-Institut, Klinikum der Universität München, Munich, Germany 
 
Myotonic dystrophies (DM) are slowly progressing multisystemic diseases with a predominant muscular 
dystrophy - making DM the most frequent muscular dystrophy in adulthood. DM is caused by heterozygous 
DNA-repeat expansions in the DMPK gene (DM1) or the CNBPgene (DM2). The repeat-containing RNA 
accumulates in ribonuclear foci and splicing factors are sequestered to these foci, resulting in abnormal 
regulation of alternative splicing. DM patients show overlapping phenotype presentations with progeroid 
laminopathies, which are caused by mutations in nuclear envelope proteins. 
In search for molecular signatures of this overlap, we found an enrichment of nucleoplasmic reticuli (NR) in 
DM1 and DM2 patient myoblasts. NR formation seems in DM1 seems to correlate with repeat length – which 
in turn correlates with disease severity. Additional, we found indications foralternative splicing of the LMNA 
gene- both effects that are associated with progeroid laminopathies.  
This implies possible shared pathomechanism between DM and laminopathies.  
 
 

P5 - Emery-Dreifuss Muscular Dystrophy-associated mutant forms of lamin A recruit the stress 
responsive protein Ankrd2 in the nucleus, impairing the cellular response to oxidative stress.    
 

Silvia Angori1,2, Cristina Capanni1,2, Camilla Bean3, Giuseppe Boriani4,5, Giovanna Lattanzi1,2, Vittoria 
Cenni*1,2.  
 
1Institute of Molecular Genetics (IGM)-CNR, Unit of Bologna, 40136 Bologna, Italy. 2Laboratory of 
Musculoskeletal Cell Biology, IOR, 40136 Bologna, Italy. 3Department of Biology, University of Padua, 
35131 Padua, Italy. 4Institute of Cardiology, University of Bologna, S.Orsola-Malpighi University Hospital, 
40138 Bologna, Italy. 5Cardiology Division. Department of Diagnostics, Clinical and Public Health 
Medicine, University of Modena and Reggio Emilia, Policlinico di Modena, 41124 Modena, Italy. 
 
Ankrd2 is a stress responsive protein mainly expressed in muscle cells. Upon the application arrival of 
oxidative stress, Ankrd2 translocates into the nucleus where it regulates the activity of genes involved in 
cellular response to stress. Our evidence demonstrate that oxidative stress induces the formation of a complex 
between Ankrd2 and lamin A, one of the major constituents of the nuclear lamina, suggesting an involvement 
of lamin A during the nuclear shuttling of Ankrd2. Emery-Dreifuss Muscular Dystrophy 2 (EDMD2) is a 
muscular disorder caused by mutations of the gene encoding lamin A, namely LMNA. As well as many 
phenotypic abnormalities, EDMD2 muscle cells also feature a permanent basal stress state, the underlying 
molecular mechanisms of which are currently unclear. In an attempt to assess whether mutations of lamin A 
causative of EDMD2 could affect the Ankrd2 subcellular localization, in both EDMD2-lamin A 
overexpressing cell lines and in EDMD2-affected human myotubes, we observed that EDMD2-lamin A 
mutants were indeed able to mislocalize Ankrd2 in the nucleus even under basal conditions. Intriguingly, as 
suggested by co-immunoprecipitation studies, the unexpected Ankrd2 localization might be due to a greater 
inclination of EDMD2-lamin A mutants to complex with Ankrd2. Nonetheless, cells co-expressing Ankrd2 
and EDMD2-lamin A mutants were more sensible to oxidative stress than the Ankrd2-wild type lamin A 
counterpart, as suggested by the analysis of ROS release and cell viability upon cellular exposure to stress. All 
in all, by introducing a plausible mechanism ruling the pathological accumulation of Ankrd2 in the nuclei of 
EDMD2 myotubes, our data hint at a novel and unexpected function of Ankrd2 in the pathophysiology of this 
condition. 
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Lypodystrophies  (P6-P8) 
 

 
P6 - NET29/Tmem120A Directs Spatial Genome Organization in Adipogenesis and Knockout Mice 
Have a Lipodystrophic Phenotype   
  
Rafal Czapiewski, Jose de las Heras, Dzmitry G. Batrakou, Roderick N. Carter, Nicholas M. Morton, Eric C. 
Schirmer  
  
Nuclear lamins and nuclear envelope transmembrane proteins (NETs) are involved in the regulation of 
development and tissue differentiation.  Several tissue-specific NETs particularly direct patterns of spatial 
genome organization in tissues and their disruption severely inhibits tissue differentiation as tested thus far in 
muscle and fat cells.  Mutations in lamins and several NETs have been linked to a wide range of diseases 
including muscular dystrophies and lipodystrophy. However, the linked proteins are widely expressed.  
Therefore we postulated that tissue-specific genome-organization NETs are responsible for tissue specific 
manifestations of laminopathies.  We recently demonstrated that Tmem120A is a fat-specific NET 
upregulated during adipogenesis and its knockdown disrupts normal adipogenic differentiation (Batrakou et. 
al., 2015 PLoS One).  Here we report that NET29/Tmem120A is involved in chromosome organization 
changes during adipogenesis and is important for fat development in mice.  Importantly, the fat specific 
NET29/TMEM120A knockout mouse fails to respond with fat accumulation on a high fat diet and exhibits a 
metabolic phenotype typical of lipodystrophy.  Moreover, we show that NET29/Tmem120A binds lamin A.  
Together, these findings confirm that NET29/Tmem120A is crucial for normal fat development and support 
the hypothesis that as a partner of Lamin A it might mediate the manifestation of lipodystrophy caused by 
lamin mutations.   
 
 

 
P7 - LMNA-associated partial lipodystrophy: anticipation of metabolic complications   
 
Isabelle Jéru1,2, Camille Vatier1,3, Marie-Christine Vantyghem4, Olivier Lascols1,2, Corinne Vigouroux1,2,3  

 
1 Sorbonne Universités, UPMC Univ Paris 6, Inserm UMR_S938, Saint-Antoine Research Center, Institute of 
Cardiometabolism And Nutrition, Paris, France. 2  AP-HP, Saint-Antoine Hospital, Department of Molecular 
Biology and Genetics, Paris, France. 3 AP-HP, Saint-Antoine Hospital, Department of Endocrinology, 
Diabetes and Reproductive Endocrinology, Paris, France. 4 Department of Endocrinology and Metabolism, 
Inserm U1190, Lille University Hospital, Lille, France.  
  
Background. Type-2 familial partial lipodystrophy (FPLD2) is a rare autosomal dominant lipodystrophic 
disorder due to mutations in LMNA encoding lamin A/C, a key epigenetic regulator. FPLD2 severity is 
determined by the occurrence of metabolic complications, especially diabetes and hypertriglyceridemia. We 
evaluated the disease history and severity over generations.  Methods. This retrospective study of the largest 
cohort of FPLD2 patients reported to date investigates 85 patients from 24 families comprising 3 generations 
(G1: n=39; G2: n=41; G3: n=5).  Results. Lipodystrophy appears with the same characteristics and at the same 
age in G1 (18.6±1.5 years) and G2 (15.9±0.8 years). Despite similar body-mass-index (23.7±0.6 vs 23.8±0.6 
kg.m-2), the mean delay between the onset of lipodystrophy and diabetes was far shorter in G2 (10.5±2.4 
years) than in G1 (29.0±3.5 years) (p=0.0002). The same is true for the delay preceding hypertriglyceridemia 
(G2: 4.5±1.4; G1: 19.3±3.2 years) (p=0.002), revealing an anticipation phenomenon. Observations in G3, and 
analysis within each family of disease history and diagnostic procedures, confirmed this result. Conclusions. 
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This study is a rare example of anticipation unrelated to a trinucleotide expansion. Discovery of this early 
occurrence of metabolic complications in young generations implies presymptomatic genetic diagnosis, with 
careful metabolic screening and preventive lifestyle in all at-risk individuals.   

 
 
P8 - Deregulation of T/Brachyury leads to untimely mesodermal and vascular gene expression in 
laminopathy patient-derived iPS cells   
         
Nolwenn Briand1, Anne-Claire Guénantin2, Dorota Jeziorowska3, Akshay Shah1, JeanSebastien Hulot3, 
Corinne Vigouroux2,4, and Philippe Collas1   
 
 1Department of Molecular Medicine, Institute of Basic Medical Sciences, Faculty of Medicine, University of 
Oslo, PO Box 1112 Blindern, 0317 Oslo, Norway, 2Sorbonne Université, UPMC Univ Paris 6, Inserm 
UMR_S938, Centre de Recherche Saint-Antoine (CRSA), 3ICAN, Institute of Cardiometabolism and Nutrition, 
Paris, France, 4AP-HP Hôpital Saint-Antoine, Laboratoire Commun de Biologie et Génétique Moléculaires et 
Service d’Endocrinologie, Paris, France.    
 
The LMNA p.R482W mutation is the most common mutation causing familial partial lipodystrophy of 
Dunnigan type (FPLD2). FPLD2 involves anomalies in adipogenic differentiation. The LMNA mutation also 
results in endothelial cell dysfunction, linking lipodystrophic laminopathies to early onset cardiovascular 
pathologies. However, molecular mechanisms of how the lamin A mutation infers dysfunctions in endothelial 
cell programs are elusive. To address this, we derived induced pluripotent stem cells (iPSCs) from FPLD2 
patient fibroblasts, corrected the LMNA c1444C>T mutation by genome editing, and characterized the 
endothelial differentiation capacity of the mutated and isogenic wild-type iPSCs. Through steps of 
mesodermal induction and endothelial specification, we show alterations in expression of mesodermal and 
endothelial marker genes and proteins, endothelial network organization, and unidirectional migration of 
FPLD2-iPSCs. Editing the LMNA gene restores these phenotypes. Transcriptomic analysis shows that the 
LMNA p.R482W mutation deregulates mesodermal and endothelial developmental gene expression programs, 
by exacerbating expression of (cardio)vascular transcripts over time. GSEA data identify an significant 
enrichment of Polycomb targets among genes overexpressed in LMNA mutant cells. Accordingly, we identify 
a Polycomb (H3K27me3) de-regulation of the promoter of the T/Brachyury locus, encoding a master regulator 
of mesodermal and vascular development. Our findings functionally connect the lipodystrophy-causing 
LMNA p.R482W substitution to a disruption of early mesodermal development. We propose that the mutation 
disrupts the fate of several cell lineages, resulting in multi-organ-associated clinical phenotypes. 
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Progeroid Laminopathies (P9-P14) 
 

 
P9 - Aged induced pluripotent stem cells (iPSCs) as a new cellular model for studyng premature aging 
 
Stefania Petrini1* and Rossella Borghi2,3*, Valentina D’Oria1, Fabrizia Restaldo4, Sandra Moreno3, Antonio 
Novelli4, Enrico Bertini2, Claudia Compagnucci2+  
 
1Confocal Microscopy Core Facility, Research Laboratories, Bambino Gesù Children's Hospital, IRCCS, 
Rome 00146, Italy; 2Department of Neuroscience, Unit of Neuromuscular and Neurodegenerative Diseases, 
Laboratory of Molecular Medicine, Children’s Research Hospital Bambino Gesù, IRCCS, Rome 00146, Italy   
3Department of Sciences, University “Roma Tre”, Rome, Italy; 4Medical Genetic Unit and Laboratory of 
Medical Genetics, Bambino Gesù Pediatric Hospital, IRCCS, Rome, Italy. 
*These authors contributed equally to this paper  +correspondance: claudia.compagnucci@gmail.com (C.C.)  
  
Nuclear integrity and mechanical stability of the nuclear envelope (NE) are given by the nuclear lamina, a 
meshwork of intermediate filaments composed of A- and B-type lamins, supporting the inner nuclear 
membrane and playing a pivotal role in chromatin organization and epigenetic regulation. The NE architecture 
and the behavior of its major costituents are investigated in induced pluripotent stem cells (iPSCs) upon 
prolonged in vitro culture as a model to study aging. Confocal and four-dimensional imaging combined with 
molecular analysis, showed that induced aging in iPSCs is characterized by nuclear dismorphisms, 
nucleoskeletal components imbalance (lamin A/Cprelamin isoforms, lamin B1, emerin, nesprin-2) leading to 
impaired nucleo-cytoplasmic MKL1 shuttling, actin polymerization defects, mitochondrial dysfunctions, 
SIRT7 downregulation and hyperactivation NF-kBp65 status. Aged-iPSCs present aging-related NE features 
similarly observed in premature-aging syndromes (i.e. Hutchinson-Gilford progeria syndrome) and during cell 
senescence. These findings validate the use of aged-iPSCs as a cellular model for studying senescence and for 
investigating therapeutic strategies aimed to treat premature aging. 
 
 
 

P10 - Prep1: A Novel Regulator of Nuclear Structure 
Divya Purushothaman1, Jelena Vermezovic1, Marek Adamovicz1, Qingsen Li1, Ekta Makhija2, Shivashankar, 
G.V2 and Francesco Blasi1  
 
1IFOM Fondazione Istituto FIRC di Oncologia Molecolare, via Adamello 16, 20139, Milan, Italy; 2IFOM-
MBI, NUS, Singapore. 
 
PREP1 is a homeodomain transcription factor belonging to TALE family proteins essential in embryogenesis. 
Previous studies from our lab have shown that PREP1 down regulation induces DNA damage. In addition, 
Prep1 knockout embryos die very early prior to gastrulation because of apoptosis of epiblast cells which 
accumulate DNA damage.  Immunofluorescence analysis shows homogeneous distribution of PREP1 in the 
nucleus. However, detergent solubilization prior to fixation reveals a fraction of PREP1 localized to the 
nuclear Lamina. Association of PREP1 to the nuclear lamina is confirmed by proximity ligation assay, super 
resolution microscopy and purified nuclear matrix. Immuno precipitation show that PREP1 binds to LAMIN 
A/C but not LAMIN B. LAMIN A/CPREP1 association is detected in various human cell lines and mouse 
fibroblasts suggesting a functional relevance. Knockdown of PREP1 in Hela cells and human fibroblasts 
perturbs laminar proteins with loss of LAMIN A/C and LAMIN B and increase in SUN1. Time lapse imaging 
of PREP1 KD Hela cells reveals very dynamic nuclei and atomic force microscopy demonstrates that PREP1 
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silencing renders the nuclei softer compared to control. On the contrary, over expression of PREP1 leads to 
increase in LAMIN A/C levels and stiffer nuclei. Effect of PREP1 on LAMIN A/C appears to be 
posttranscriptional. Further preliminary experiments reveal that PREP1 is either absent or mislocalized in 
HGPS cells suggesting a possible role for PREP1 in laminopathies. The transcriptional role of PREP1 is 
dependent on forming a PREP-PBX heterodimer which is essential for nuclear transport and DNA binding. 
However, PBX does not coprecipitate with Lamins, physically separating the transcription function of PREP1 
from its role in the nuclear structure. Taken together, these data position Prep1 as a novel regulator of Lamins 
and nuclear structure with a possible role in related pathologies. 
 

 
 
 
P11 - NGS approach as a tool to define the complexity pf rare Progeroid syndromes 
 
Michela Murdocca1, Elena Morini1, Federica Sangiuolo1, Francesca Amati1, Antonio Pizzuti2, Chiara Fiorillo3, 
Giuseppe Novelli1, Maria Rosaria D’Apice4  
 
1Department of Biomedicine and Prevention, Tor Vergata University, Rome, Italy; 2Department of 
Experimental Medicine, Sapienza University of Rome,Italy; 3Department of Paediatric Neurology and 
Neuromuscular Disorders, G.Gaslini Hospital, Genoa, Italy; 4 Laboratory of Medical Genetics, Tor Vergata 
Hospital, Rome, Italy   
 
Segmental progeroid syndromes are genetically heterogeneous rare disorders characterized by signs of 
premature aging affecting more than one tissue and organ. They include two main groups of diseases with 
partially similar pathophysiological mechanisms: one coding for proteins structurally or functionally related to 
the lamin A/C and another one involved in DNA repair processes. Due to the wide phenotypic and allelic 
heterogeneity of progeroid syndromes, Next-Generation Sequencing (NGS) can surely help us in clarifying 
the molecular basis of these rare disorders. For this reason, we designed a custom-built NGS panel which 
includes some of the main genes related to progeroid syndromes (LMNA, ZMPSTE24, WRN, POLD1, 
BANF1). We designed two specific primers pool to cover the 98,9% of the entire coding sequence of all genes 
analysed. The sequence analysis was performed on twenty-five progeroid patients using the Ion S5 platform 
(Thermo Fisher Scientific). By using NGS approach, we were able to identify the main heterozygous in frame 
deletion (c.1812_1814delCTC, p. Ser605del) located within POLD1 gene and responsible of both sporadic 
and inherited cases of a multisystem disorder named MDPL Syndrome (MDPL; OMIM #615381). In addition, 
a described stop mutation (c.2194C>T, p. Arg732Ter) located in WRN, the gene causative of  Werner 
Syndrome (WRN; OMIM #277700), was identified in homozygosity in a 26 years-old patient, explaining the 
early-onset of the disease. These results highlight the key role of NGS approach to improve the molecular 
basis of aging syndromes.  
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P12 -  Lamin A/C -HDAC2 complex modulates p21 expression during the DNA damage response and 
prevents cellular senescence 
 
Elisabetta Mattioli1,2 Daviede Andrenacci1,2 and Giovanna Lattanzi1,2 

 
1CNR Institute of Molecular Genetics, Unit of Bologna, Bologna, Italy.2Rizzoli Orthopedic Institute, 
Laboratory of Molecular and Cellular Biology, Bologna, Italy. 
 
Gene expression modulation during the DNA damage response is essential to accomplish the repair process 
and prevent cellular senescence. In fibroblasts from patients affected by Hutchinson-Gilford progeria (HGPS), 
the severe premature ageing syndrome caused by LMNA mutations, we found altered expression pattern of 
genes involved in stress response, among which CDKN1A encoding p21. Here we uncover an essential role of 
lamin A/C in modulation of p21 through dynamic interaction with histone deacetylase 2 (HDAC2), a known 
regulator of p21 expression. Lamin A/C binds and activates human HDAC2 and this interaction is essential to 
determine p21 silencing after completion of oxidative stress-induced DNA damage repair and protect against 
cellular senescence. Consistent with this, LMNA mutations associated with HGPS or other progeroid 
laminopathies impair lamin A/C-HDAC2 binding leading to altered modulation of p21 expression and 
accumulation of senescence markers. Collectively, these results highlight the role of nuclear lamina 
constituents in regulation of senescence determinants such as p21 in response to stress and link altered 
physical interaction between lamin A/C and HDAC2 to cellular ageing. 
 
 

P13 - The role of DNA damage response RNAs (DDRNAs) at dysfunctional telomeres and its 
significance in Hutchinson–Gilford Progeria Syndrome  
   
Julio Aguado1, Francesca Rossiello1, Sara Sepe1, Fabio Iannelli1, Quan Nguyen2, Piero Carninci2, Fabrizio 
d'Adda di Fagagna1,3 
 
1IFOM - The FIRC Institute of Molecular Oncology, Milan, Italy; 2RIKEN Center for Life Science 
Technologies, Division of Genomic Technologies, Yokohama, Japan; 3Istituto di Genetica Molecolare, 
Consiglio Nazionale delle Ricerche (IGM-CNR), Pavia, Italy.  
  
A novel class of small non-coding RNAs discovered in our laboratory, termed DNA damage response RNAs 
(DDRNAs), has been demonstrated to be locally generated upon Double Strand Break (DSB) induction, and 
to be necessary for full DNA Damage Response (DDR) activation (Francia et al, Nature, 2012). DDRNAs are 
generated following DSB induction upon transcription of the damaged locus and the synthesis of an RNA 
precursor further processed by the endoribonucleases DICER and DROSHA (Francia et al, Nature, 2012; 
Rossiello et al., Nature Communications, 2017). Recently, our laboratory has proven that telomere 
dysfunction, like DSBs, induces the transcription of telomeric DDRNAs (tDDRNAs) and their precursors 
from both DNA strands of the telomere (Rossiello et al., Nature Communications, 2017). Such transcripts are 
necessary for DDR activation and maintenance at dysfunctional telomeres. Most importantly, the use of 
sequence-specific antisense oligonucleotides allows the inhibition of tDDRNAs functions and the telomere-
specific DDR inhibition both in vitro in cultured cells and in vivo in a mouse model bearing uncapped 
telomeres (Rossiello et al., Nature Communications, 2017).  Importantly, telomere dysfunction is emerging as 
a key feature in Hutchinson– Gilford Progeria Syndrome (HGPS). HGPS nuclei accumulate DNA damage, 
exhibit chromosomal instability caused by deficiencies in the DDR and in the mechanisms of DSB repair and 
undergo accelerated telomere shortening and dysfunction. We will report on our progresses in our attempts to 
monitor and study telomere dysfunction in HGPS-like human cells. 
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P14 - Chromatin fractionation sequencing reveals changing epigenetic landscape in Hutchinson-
Gilford progeria syndrome 
 
Endre Sebestyén*1, Fabrizia Marullo*2, Sara Valsoni3, Gennaro Oliva3, Francesco Ferrari1§, Chiara Lanzuolo2,4§  
 
1IFOM, the FIRC Institute of Molecular Oncology, Milan, Italy; 2Institute of Cell Biology and Neurobiology, 
National Research Council, Rome, Italy; 3Institute for High Performance Computing and Networking, 
National Research Council, Naples, Italy; 4Istituto Nazionale Genetica Molecolare Romeo ed Enrica 
Invernizzi, Milan, Italy. 
 
* Equal contribution §  
Correspondence: francesco.ferrari@ifom.eu; lanzuolo@ingm.org 
 
Introduction. The Hutchinson-Gilford progeria syndrome (HGPS) is a rare genetic disorder with symptoms 
resembling early aging. It is generally caused by a mutation in the LMNA gene, leading to aberrant RNA 
splicing and a missing C terminus in lamin A protein. Lamins are involved in nuclear stability and chromatin 
structure. In HGPS the aberrant lamin A protein, called progerin, leads to chromatin structural changes and a 
distorted nucleus, expected to result in altered transcriptional regulation. However, the exact mechanism by 
which chromatin changes lead to progeria syndrome is unknown. Our project aims at identifying 
therapeutically relevant early-stage epigenetic and nuclear structure alterations in HGPS. Methods. To 
investigate chromatin structure we developed a new sequencing method, called SAMMY (Sequential Analysis 
of MacroMolecules accessibilitY). The method separates three chromatin fractions and their associated DNA 
content, then analysed by high throughput DNA sequencing. We developed dedicated sequencing data 
analysis procedures to compare different fractions or conditions. Results. To investigate chromatin structural 
changes and their connection to transcriptional regulation in HGPS, we adopted SAMMY to study fibroblasts 
of healthy control and HGPS patients collected at early stage. Additionally, we carried out RNA sequencing 
on the same samples. We identified large, megabase sized genomic regions, that are differentially enriched 
across the three chromatin fractions. These regions show specific patterns of association with lamin proteins 
(lamin A ChIP-seq), chromatin accessibility (DNAse hypersensitivity), heterocromatin marks (H3K9me3) and 
other histone marks, including H3K27ac, H3K27me3, H3K36me3, H3K4me1 and H3K4me3. These patterns 
of chromatin marks are altered in HGPS patients derived cells. Conclusion. Our results characterize the early 
stage chromatin changes in HGPS linking them to epigenetics and transcriptional regulation. These results 
will help defining the molecular mechanisms involved in genome structure changes observed in HGPS and 
possibly allow future developments of new pharmacological approaches targeting epigenetic dysfunctions in 
HGPS. 
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Notes 
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