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Scientific and social program 

June, Thursday 23rd 2016 

8:00-13:00 Satellite meeting (closed): EFACTS meeting (coordinator: Massimo Pandolfo), room 1.005 
9:00-13:00 Satellite meeting (closed): PREPARE Erare meeting (coordinator: Matthis Synofzik), room 4 
 
13:00 – 14:00 Registration, opening of poster session 
14:00 – 14:15  Welcoming session – Alexandra Durr, Giovanni Stevanin, Tom Wahlig (TWS Tom 
Wahlig Stiftung, Münster, Germany) and EURO-HSP Federation of European HSP Associations 
 

14:15 Opening conference (Chair: A. Durr) 

 Harry Orr (Minneapolis, Minnesota, USA) "SCA1: Mechanism of Neurodegeneration 
and Preclinical Studies (Turning RNA-seq data into Insight on SCAs)” 
 

14:45 Functional Studies I (Chair: E.M. Valente) 

14:45 M. Marinello* et al - SUMOylation by SUMO2 is implicated in the degradation of misfolded 
ataxin-7 via RNF4 in SCA7 models (abstract 81) 

15:00  T. Bradshaw et al - A reduction in Drp1 mediated fission compromises mitochondrial health in 
autosomal recessive spastic ataxia of Charlevoix Saguenay (abstract 51) 

15:15  D. Tripathy* et al - Mutant transglutaminase 6 mediated toxicity in Spinocerebellar ataxia 
type 35 (abstract 78) 

15:30  A. Burgo et al - Insight into the membrane traffic and microtubule dynamics in SPG4-KO 
neurons (abstract 17) 

15:45  C.M. Durand* et al - CYP2U1 mutations in SPG56 inhibit arachidonic acid pathway (abstract 24) 
 

16:00 – 17:00 Group photo (ICM main entrance), Coffee break and poster session I 

17:00 Functional Studies II (Chair: E. Reid) 

Plenary conferences (20’+10’ questions) 

 Harald Stenmark (Oslo, Norway) “Spastin and ESCRT-III coordinate mitotic 
spindle disassembly and nuclear envelope sealing” 

 Elena Rugarli  (Köln, Germany) “Spastin binds to lipid droplets and affects 
lipid metabolism” 

 
18:00  J. Branchu et al - Spg11 knockout in mouse mimics the pathology observed in patients 

(abstract 40) 

18:15  C. Mancini* et al - Phenotype characterization of the SCA28 knockin mouse model and 

derived embryonic fibroblasts (abstract 76) 

18:30 – 20:30 Cocktail and poster session I 
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June, Friday 24th 2016 

08:30 Clinico-Genetics I (Chair: C.Tallaksen) 

Plenary conferences (20’+10’ questions) 

 Peter Bauer (Tuebingen, Germany) “Diagnostic ataxia and HSP gene panels ” 
 Tzoulis Charalampos (Bergen, Norway) “Mitochondria and ataxia” 

 

09:30 R. de Mori et al - Hypomorphic recessive mutations of the oncosoppressor gene SUFU impair 

Shh pathway and result in cerebellar and skeletal developmental defects (abstract 11) 

09:45  C. Depondt et al - A dominant mutation in the MME gene causes dominant spinocerebellar 

ataxia with neuropathy (abstract 73)  

10:00 R. Roxburgh et al - CANVAS Syndrome: a common cause of progressive ataxia with specific 

clinical features (abstract 96) 

10:15  C. Guissart et al - Can homozygous point mutation altering frataxin cause Friedreich's ataxia? 

(abstract 27) 

10:30 – 11:30  Coffee break and poster session I + removal and poster session 

II set up (at the end) 

11:30 Clinico-Genetics II (Chair: S. Boesch) 

Plenary conferences (20’+10’ questions) 

 Valeria Tiranti (Milano, Italy) “ Experimental models in neurodegeneration 
with brain iron accumulation” 

 Rebecca Schüle (Tuebingen, Germany) “What do we (not) know about the 
course of HSP” 

 

12:30 M. Synofzik et al - SYNE1 is a frequent cause of spastic ataxia worldwide: findings from a 

large multi-center screening (abstract 1) 

12:45  A. Tanguy* et al - CCFS a quantitative score of cerebellar dysfunction and evolution in 

Friedreich ataxia (abstract 26) 

13:00  I. Giordano et al - Clinical and genetic characteristics of sporadic, adult-onset ataxia (abstract 

83) 

 

13:15 – 14:30  Buffet and poster session II  
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14:30 Therapeutic Approach (Chair: C.Mariotti) 

Plenary conferences (20’+10’ questions) 

 Hélène Puccio  (Strasbourg, France) “Proof of concept for therapeutic 
approaches using models of Friedreich Ataxia” 

 Beverly Davidson (Philadelphia, Pennsylvania, USA) “Gene Silencing in 
spinocerebellar ataxias” 

 

15:30 I. Sanchez et al - Ataxin-1 mediated regulation of energy metabolism through gsk3b-mtor 

pathway and its dysregulation in spinocerebellar ataxia type 1 (abstract 19) 

15:45  E. di Gregorio et al - Clinical features and molecular pathogenesis of Spinocerebellar Ataxia 

38 (SCA38) (abstract 39) 

16:00  J.A. Saute et al - Peripheral oxidative stress biomarkers in spinocerebellar ataxia type 3/ 

Machado-Joseph disease (abstract 69) 

16:15 – 17:00  Coffee break and poster session II 

17:00 Therapeutic Approach and Biomarkers (Chair: T. Klockgether) 

Plenary conferences (20’+10’ questions) 

 Thorsten Schmidt (Tuebingen, Germany) “Small molecules as therapeutics in 
SCA3” 

 Benjamin Cravatt (La Jolla, San Diego, California, USA) “Chemoproteomic 
Mapping of Biochemical Pathways in Human Disease – Applications to 
Hereditary Spastic Paraplegia” 
 

18:00 F. Mochel et al - Integrated multimodal biomarkers study in patients with SCA1, SCA2, SCA3 

and SCA7 (abstract 34) 

18:15  M. Minnerop et al - Clinical and imaging characteristics of spinocerebellar ataxia type 14 

defined in a German multi-center sample (abstract 89) 

18:30  A. Grosch* et al - Cerebral neurochemical alterations in spinocerebellar ataxia type 14 

(abstract 61) 

 

20:00 – 23:00 Social event at the Studio Cyclone - Paris 13 

Address: 16-18 Rue Vulpian Paris 13ème (refer to the access map p. 108) 
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June, Saturday 25th 2016 

08:45 Functional Studies III (Chair: L. Schöls) 

Plenary conferences (20’+10’ questions) 

 Dineke Verbeek (Groningen, Netherlands) “Channel  dysfunctions in ataxias” 
 Evan Reid (Cambridge, UK) “Unifying cellular mechanisms in HSP” 

 

09:45  T.M. Newton et al - Epistatic effects influence SPG4 HSP age of onset (abstract 50) 

10:00 C. O’Kane et al - Spastic paraplegia proteins help model the axonal endoplasmic reticulum 

network (abstract 82) 

10:15 – 11:15 Coffee break and poster session II + removal (at the end) 

10:30-11:15 Satellite meeting (closed): NEUROLIPID meeting (coordinator: Elena Rugarli), room 4 

11:15 Diagnostic (Chair: M. Pandolfo) 

Plenary conferences (20’+10’ questions) 

 Cyril Goizet (Bordeaux, France) “ARSACS frequency, phenotype and 
dysfunction” 
 

11:45 S. Magri* et al - A comprehensive NGS gene panel for the genetic diagnosis of spinocerebellar 

ataxias and spastic paraplegias (abstract 63) 

12:00  S. Morais* et al - Next generation sequencing of a large panel of genes highlights the genetic 

heterogeneity in hereditary spastic paraplegias (abstract 65) 

12:15  L. Burglen et al - Improving molecular diagnosis in congenital non-progressive ataxia 

(abstract 86) 

12:30 M. Coutelier* et al - Next generation sequencing approaches in autosomal dominant 

cerebellar ataxias: from panel cohort study to new gene identification (abstract 3) 

12:45  C. Marelli et al - Mini-exome coupled to read-depth based copy number variation analysis in 

patients with inherited ataxias (abstract 21) 

13:00 – 13:15 Closing ceremony –Prizes for the selected abstracts 
The awards will be granted based on votes by all participants for the best platform senior award, the 
best platform student award and the best poster award. 
13:30-14:00 Satellite meeting (closed): SPATAX-QUEST meeting (coordinator: Giovanni Stevanin), room 4 
14:00-16:30 Satellite meeting (closed): Alliance meeting (coordinator: Rebecca Schüle), room 1.005 
14:00-17:30 Satellite meeting (closed): PREPARE Erare meeting (coordinator: Matthis Synofzik), room 4 
* Student presentation  
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Speakers Biographies (in alphabetical order) 

 

Peter Bauer studied human medicine from 1990 to 1997 in Freiburg and Berlin 

(Germany). In 1998 he finished his thesis at the German Heart Center Berlin (DHZB) 

and in 1997, he was appointed as researcher and assistant physician at the 

Neurological Clinic of the University Hospital of Rostock. While working in the 

Neurobiological Laboratory of Prof. Arndt Rolfs, he was setting up different 

sequencing strategies for rare metabolic diseases like Gaucher disease and Morbus 

Niemann-Pick type C. In 2001, he was appointed as head of the diagnostic and 

research laboratory at the Institute of Medical Genetics and Applied Genomics (chair Prof. Olaf 

Riess). There, he established the molecular genetic laboratory with a broad testing portfolio 

especially dedicated to rare neurodegenerative diseases like hereditary ataxias and paraplegias, but 

also hereditary cancer syndromes and intellectual disability. He was senior investigator in many large 

European and German research initiatives like EUROSCA, NeurOmics, GeNeMove, EUROSPA, 

EUROSCAR. Since 2008, he was also establishing the core facility for Next-Generation Sequencing at 

the University of Tübingen, giving this technology a high attention in research and diagnostics.  Since 

January 2016, he acts as Chief Operating Officer for CENTOGENE AG, Rostock now organizing genetic 

services for rare diseases within a global context. 

 

 

Benjamin Franklin Cravatt III is a professor in and chair of the Department of 

Chemical Physiology at The Scripps Research Institute in La Jolla, California. 

Considered a co-inventor of activity based proteomics and a substantial contributor 

to research on the endocannabinoid system, he is a prominent figure in the nascent 

field of chemical biology. Cravatt was elected to the National Academy of Sciences in 

2014 and the American Academy of Arts and Sciences in 2016. He is also a Cope 

Scholar and a Searle Scholar. He attended Stanford University, earning BS in the 

Biological Sciences and a BA in History. He then received a PhD in Macromolecular and Cellular 

Structure and Chemistry from The Scripps Research Institute in 1996, where he worked under the 

joint supervision of Dale L. Boger and Richard Lerner. His early contributions to the cannabinoid field 

include identification and characterization of the endocannabinoid-terminating enzyme fatty acid 

amide hydrolase, FAAH, as well as the isolation of the novel soporific compound oleamide from 

cerebrospinal fluid. Since these contributions, his research program has expanded to include 

proteomics, metabolomics, and chemical methods for functionally annotating the roles of serine 

hydrolase enzymes in cancer and endocannabinoid signaling. He is a co-founder of both Abide 

Therapeutics and ActivX Biosciences. He currently serves as an Associate Editor for the Journal of the 

American Chemical Society, and previously served in the same capacity for Chemical Science 

(journal). 

https://en.wikipedia.org/wiki/The_Scripps_Research_Institute
https://en.wikipedia.org/wiki/La_Jolla,_California
https://en.wikipedia.org/wiki/Activity_based_proteomics
https://en.wikipedia.org/wiki/Endocannabinoid_system
https://en.wikipedia.org/wiki/Chemical_biology
https://en.wikipedia.org/wiki/National_Academy_of_Sciences
https://en.wikipedia.org/wiki/American_Academy_of_Arts_and_Sciences
https://en.wikipedia.org/wiki/Searle_Scholar
https://en.wikipedia.org/wiki/Stanford_University
https://en.wikipedia.org/wiki/The_Scripps_Research_Institute
https://en.wikipedia.org/wiki/Dale_L._Boger
https://en.wikipedia.org/wiki/Richard_Lerner
https://en.wikipedia.org/wiki/Cannabinoid
https://en.wikipedia.org/wiki/FAAH
https://en.wikipedia.org/wiki/Oleamide
https://en.wikipedia.org/wiki/Cerebrospinal_fluid
https://en.wikipedia.org/wiki/Proteomics
https://en.wikipedia.org/wiki/Metabolomics
https://en.wikipedia.org/wiki/Chemistry
https://en.wikipedia.org/wiki/Serine_hydrolase
https://en.wikipedia.org/wiki/Serine_hydrolase
https://en.wikipedia.org/wiki/Cancer
https://en.wikipedia.org/wiki/Endocannabinoid
http://www.abidetx.com/
http://www.abidetx.com/
http://www.activx.com/
https://en.wikipedia.org/wiki/Journal_of_the_American_Chemical_Society
https://en.wikipedia.org/wiki/Journal_of_the_American_Chemical_Society
https://en.wikipedia.org/wiki/Chemical_Science_%28journal%29
https://en.wikipedia.org/wiki/Chemical_Science_%28journal%29
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Beverly L. Davidson, is the Director of The Raymond G. Perelman Center for Cellular 

and Molecular Therapeutics, the Chief Scientific Strategy Office, and holds the Arthur 

V. Meigs Chair in Pediatrics at The Children’s Hospital of Philadelphia. She is also 

professor in the Department of Pathology and Laboratory Medicine, Pelerman 

School of Medicine, university of Pennsylvania, Philadelphia, Pennsylvania.  

Professor Davidson’s research is focused on inherited brain disorders and the 

development of novel therapies to treat these fatal diseases. She is an AAAS Fellow, 

has received the NIH Mathilde Solowey Award, and was named Member, Electorate Nominating 

Committee, as well as chair, Medical Sciences, AAAS. Dr. Davidson was a S.J. Armond Lecturer, AANP, 

a University of Iowa Presidential Lecturer and a Carver College of Medicine Faculty Service and Iowa 

Innovator Awardee. She has served on numerous NIH Study sections, was co-chair of the Editors 

Panel, Transformative Award Review Committee from the Office of the Director (NIH) and currently 

serves on council for NINDS, NIH. She is a member of the Scientific Advisory Board of the Huntington 

Study Group and the Medical Research Advisory Board of the National Ataxia Foundation, and 

recently received the Leslie Gehry Brenner Prize for Innovation in Science. 

 

 

Cyril Goizet started his training in clinical genetics in 1995 which was achieved in 

2000. He was a PhD student (2002-2005) and completed a post-doctoral fellowship 

(2007-2008) at INSERM U679 in Paris (Giovanni Stevanin’s group, Alexis Brice’s 

team)). As a professor in Medical Genetics since 2010, he heads a multidisciplinary 

team devoted to the management and follow-up of neurogenetic disorders and of 

lysosomal disorders in adulthood, in the department of Medical Genetics at 

Bordeaux University Hospital. Pr Goizet has developed clinical and translational research activities in 

the field of neurogenetics, mainly focused on spinocerebellar degeneration, Huntington disease and 

NBIA at INSERM U1211 laboratory (University of Bordeaux). He is implicated in the French Network 

for predictive testing in late onset disorders and in national committees for evaluation of therapies in 

lysosomal storage disorders. 

 

 

Harry Orr, PhD directs the Institute for Translational Neuroscience and is the Tulloch 

Professor of genetics in the department of Laboratory Medicine and Pathology at the 

University of Minnesota Medical School. Dr. Orr received a BA degree from Oakland 

University in Rochester, Michigan. He earned his PhD in neurobiology at Washington 

University, St Louis, Missouri and completed a Research Fellowship at Harvard 

University. Dr. Orr is known as the researcher who, along with Dr. Huda Zoghbi, 

found the first gene of ataxia, now known as SCA1. Dr. Orr’s research program is focused on the 

molecular genetics of mammalian development and neurodegenerative diseases. He is a published 

author of more than 120 articles, many on the genetics of ataxia. Dr. Orr is a member of the National 

Ataxia Foundation’s Board of Directors and Research Director on NAF’s Medical and Research 

Advisory Board. 
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Hélène PUCCIO obtained her Ph.D. in Harvard University (United States) in 

1998.She is now an INSERM research director in the Genetics, Molecular and Cell 

Biology Institute (IGBMC at Illkrirch (Alsace, France). Her team focuses, for many 

years, on Friedreich Ataxia, a hereditary neurodegenerative disease associating a 

cardiac dysfunction. Her original approach combines fundamental and applied 

research. Her team works lead them to be labelled as an “FRM team” by the Foundation for the 

Medical Research in 2005. 

 

 

Evan Reid graduated in Medicine from Glasgow University in 1991. After qualifying 

as a doctor he completed the MRCP in adult medicine, before undergoing specialist 

training in Medical Genetics, first in Glasgow, then in Cambridge. He obtained a PhD 

in Medical Genetics from Cambridge University in 2001. After this he held a 

Lectureship/Honorary Consultant post in Medical Genetics at Cambridge until 2004, 

before becoming first a Wellcome Trust Advanced Fellow and then, in 2008, a Wellcome Trust Senior 

Research Fellow in Clinical Science. In 2014 he was appointed to a tenured University Lecturer 

position in the Department of Medical Genetics. Since 1995 his research has been focused on the 

hereditary spastic paraplegias (HSPs), genetic conditions in which the corticospinal tract motor 

neuron axons degenerate. This research has evolved from gene mapping and identification studies to 

concentrate on cell biological studies, particularly in the role of HSP proteins in membrane traffic. 

The overall aims of his research are to understand the normal function of selected HSP proteins, to 

determine how abnormality of these functions leads to the disease, and to use this knowledge to 

rationally design new therapeutic strategies for the disorder.  His particular focus is on the role of 

spastin at membrane traffic pathways. 

 

 

Elena Rugarli received her Medical Degree and Specialization in Neurology from the 

University of Milan, Italy. She worked at the Baylor College of Medicine, Houston, 

Texas with Dr. G. Eichele before returning to Milan to work at the Telethon Institute 

of Genetics and Medicine (TIGEM) as a Group Leader. In 2006 she was appointed as 

an Associate Professor of Medical Genetics at the Faculty of Medicine, University 

Milano-Bicocca, Italy and since 2009 she has been a Professor of Molecular Biomedicine, Faculty of 

Mathematics and Natural Sciences, University of Cologne, Germany. Her research focuses on the 

pathogenic mechanisms underlying axonal degeneration in neurodegenerative diseases, such as 

hereditary spastic paraplegia (HSP). To shed light on divergent and common mechanisms underlying 

this disease, her group tackle the pathogenesis of HSP from two different perspectives, by studying 

the function of genes involved in cytoskeletal and mitochondrial dynamics. In 2013 she was 

appointed as a European E-Rare (ERA-Net for Research Programmes on Rare Diseases) coordinator. 
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Thorsten Schmidt, Ph.D., born in 1973, studied Biochemistry at the Ruhr-University 

Bochum in Bochum/Germany and graduated in 1997 (Dipl. Biochem.). He received 

his Ph.D. (Dr. rer. nat.) in 2003 from the University of Rostock/Germany for his thesis 

entitled „The Pathogenesis of Spinocerebellar Ataxia Type 3“. In 2014, he was 

awarded with an honorary doctorate degree from the Carol Davila University of 

Medicine and Pharmacy in Bucharest/Romania. Since 2006, Dr. Schmidt is heading 

the SCA3 research group at the Institute of Medical Genetics and Applied Genomics of the Eberhard 

Karls University in Tuebingen/Germany. His research focuses on pathogenic mechanisms of 

Spinocerebellar Ataxia Type 3. In order to dissect these mechanisms, Dr. Schmidt generated one of 

the first antibodies against ataxin-3 as well as several different transgenic mouse models of this 

disease. His group studies modifying factors of the disease and develops treatment strategies for 

SCA3 using molecular biological, protein biochemical and cell biological methods. 

 

 

Rebecca Schüle is a clinical neurologist and neurogeneticist. She received her clinical 
training in neurology and movement disorders at the Center for Neurology in 
Tübingen, the third largest neuroscience cluster in Europe. She has broad experience 
in clinical characterization and diagnostic work-up of patients with HSP and other 
movement disorders and conducts outpatient clinics for patients with these and 

other unsolved rare diseases that attract patients from all over Germany and neighboring countries. 
Dr. Schüle has developed and validated a clinical rating scale for HSP (Spastic Paraplegia Rating Scale 
- SPRS) that is now widely used in the field. 
Over the last decade Dr. Schüle has studied genetics of Mendelian disorders and was involved in 

genotype-phenotype correlation studies and discovery of numerous new Mendelian disease genes, 

mainly for HSP. Funded by the European Union she has spent the last two years as a ‘Marie-Curie-

Fellow’ at the Hussman Institute for Human Genomics at the University of Miami, Florida, and 

worked on multiple gene discovery projects. Her lab at the Hertie Institute of Clinical Brain Research 

in Tübingen, Germany, focuses on pathophysiology of hereditary axonopathies in patient-derived 

model systems including primary fibroblasts and induced pluripotent stem cells. 

 

 

Harald Alfred Stenmark, is an award-winning Norwegian cancer researcher, known 

for his studies of how a cell develops into a cancer cell. He got Cand.Pharm. in 1985 

from the University of Oslo and Dr.Philos. from the Norwegian Radium Hospital in 

1991 for a thesis on how the poison diphtheria goes into cells. Then he was three 

years at the European Molecular Biological Laboratory in Heidelberg . At the 

Norwegian Cancer Society, he worked from 1994 to 1996, before he went to the 

Norwegian Radium Hospital as a group leader in 1997. He was an adjunct professor at the 

Department of Pharmacy at the University 1999-2003 and the Institute of Cancer Research and 

Molecular Medicine at Norwegian University of Science and Technology in 2004 in Trondheim. He 

became in 2007 Director of the newly appointed Center for Cancer Biomedicine, one of the country's 

Centre of Excellence , and Professor in the medical Faculty of the University of Oslo. Since 2009, he is 

head of the Department of Molecular Cell Biology in the Norwegian Radium Hospital. 

 

https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Universitetet_i_Oslo&usg=ALkJrhifJh47DtBMEaXdZAJ4lTjmawWuaA
https://no.wikipedia.org/wiki/Dr.med.
https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Radiumhospitalet&usg=ALkJrhjWuGNIvp_-WcDSgqAK6rrpAnIjoA
https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Difteri&usg=ALkJrhh6y0x2u-bIlKqVyyO8VRNvBcTx6Q
https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Heidelberg&usg=ALkJrhiMqE2KT4UPEUgKfcGoJ1-11s_ilg
https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Kreftforeningen&usg=ALkJrhiPNCOWk9qO1aWYtW8M0PpO8oJghw
https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Radiumhospitalet&usg=ALkJrhjWuGNIvp_-WcDSgqAK6rrpAnIjoA
https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Radiumhospitalet&usg=ALkJrhjWuGNIvp_-WcDSgqAK6rrpAnIjoA
https://translate.googleusercontent.com/translate_c?depth=1&hl=fr&rurl=translate.google.fr&sl=no&tl=en&u=https://no.wikipedia.org/wiki/Senter_for_fremragende_forskning&usg=ALkJrhhB54SXF4KTDCcoDPN_bgjmRW365A
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Valeria Tiranti received her Biology degree in 1989 and specialized in Medical 

Genetics cum laude in 2001 in University of Milan. Permanent position as Dirigente 

Biologo, Unit of Molecular Neurogenetics, Foundation IRCCS Neurological Institute C. 

Besta, Dr. Valeria Tiranti has a long−standing expertise in mitochondrial and 

metabolic disorders, including identification of disease genes, biochemical evaluation 

of the respiratory chain activities, molecular and cellular biology, and identification of pathogenetic 

mechanisms of diseases. She joined the NBIA field few years ago and she performed the 

characterization of a Pank2 KO mouse model; a metabolomics study on a cohort of patients with 

PANK2 gene mutations; and she identified a novel NBIA disease gene and contributed to the 

characterization of other NBIA genes. She is trying to elucidate the role of mitochondria and iron in 

neurodegeneration by studying cellular and animal models in order to identify possible therapeutic 

targets. 

 

 

Charalampos Tzoulis received his medical degree from Albert Szent-Györgyi Medical 

University of Szeged, Hungary in 2003. He subsequently trained in neurology at 

Haukeland University Hospital in Bergen, Norway and received his PhD degree with 

title “Clinical and molecular studies of disease caused by mutations of the 

mitochondrial DNA-polymerase gamma” from the University of Bergen in 2010. 

Currently, he holds a position as a consultant neurologist and research group-leader 

at the Department of Neurology, Haukeland University Hospital and the University of Bergen. He 

specializes in hereditary neurological disease including mitochondrial disorders and movement 

disorders such as ataxia, dystonia and parkinsonism. He leads a research group devoted to the study 

of neurogenetics and neurodegeneration with a main focus on elucidating the etiology of Parkinson's 

disease and developing novel therapies. 

 

 

Dineke Verbeek, PhD graduated from the University of Utrecht (NL) with a MSc in 

medical Biology in 2000 (with satisfaction). Then she joined the research group of 

Prof. Richard Sinke at the Department of Genetics, from the University of Utrecht 

(NL) to work on her thesis “The localization and identification of novel 

spinocerebellar ataxia genes in the Dutch autosomal dominant cerebellar ataxia 

population.” During her PhD studies, she contributed significantly to the field of 

human genetics on spinocerebellar ataxia by the identification of 2 novel SCA types (SCA9 and 

SCA23) and increased insights in the pathogenesis of SCA14 in cell model systems. For this last study, 

she was awarded a pre-doctoral fellowship from the National Institute of Health (NIH to work in the 

laboratory of Prof. Kenneth Fischbeck (NIH, Bethesda, USA). 

After completing her PhD studies in 2005, Dineke joined the laboratory of Dr.  Eric Reits, Department 

of Cell biology and Histology at the Academic Medical Center in Amsterdam (NL), where she 

successfully followed up on her PhD studies work on SCA14. In 2008, Dineke was awarded a 

prestigious Rosalind Franklin Fellowship by the University of Groningen (NL) to establish her 

independent research group focusing on unraveling the genetics and biological mechanisms 

underlying movement disorders with special attention to spinocerebellar ataxias (SCAs). 
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Abstracts 

 

Abstract 1_SYNE1 is a frequent cause of spastic ataxia worldwide: findings 

from a large multi-center screening (Oral presentation) 
 

Matthis Synofzik, MD1, 2,, Katrien Smets, MD3,4,5, Martial Mallaret, MD6,7,, Daniela Di Bella, MD, PhD8,, Constanze 

Gallenmüller, MD9,10,11,, Jonathan Baets, MD, PhD3,4,5 , Martin Schulze12, Stefania Magri, PhD8, Elisa Sarto, MSc8, Mona 

Mustafa, MD13; Tine Deconinck, MSc3,5, Tobias Haack, MD14,15, Stephan Züchner, MD, PhD16, Michael Gonzalez, PhD16, 

Dagmar Timmann, MD17, Claudia Stendel, MD9,10, Thomas Klopstock, MD9,10,11, Alexandra Durr, MD PhD18, Christine 

Tranchant, MD6,7, Marc Sturm, PhD12, Wahiba Hamza, PhD19, Lorenzo Nanetti, MD8, Caterina Mariotti, MD8, Michel Koenig, 

MD PhD 7,20 , Ludger Schöls, MD1,2, Rebecca Schüle, MD1, 2,16 , Peter de Jonghe, MD, PhD3,4,5 , Mathieu Anheim, MD 

PhD6,7,21Ɨ , Franco Taroni, MD8,Ɨ,, Peter Bauer, MD 12, 

 

Mutations in the synaptic nuclear envelope protein 1 (SYNE1) gene have been reported to 
cause a relatively pure, slowly progressive cerebellar recessive ataxia largely limited to 
Quebec, Canada. Combining next-generation sequencing techniques and deep-phenotyping 
(clinics, MRI, PET, muscle histology), we here established the frequency, phenotypic 
spectrum and genetic spectrum of SYNE1 in a screening of 434 non-Canadian index patients 
from 7 centers across Europe. Patients were screened by whole-exome sequencing or 
targeted panel sequencing, yielding 23 unrelated families with recessive truncating SYNE1 
mutations (23/434=5.3%). In these families, a total of 35 different mutations were identified, 
34 of them not previously linked to human disease. While only 5/26 patients (19%) showed 
the classical SYNE1 phenotype of mildly progressive pure cerebellar ataxia, 21/26 (81%) 
exhibited additional complicating features, including motor neuron features in 15/26 (58%). In 
three patients, respiratory dysfunction was part of an early-onset multisystemic 
neuromuscular phenotype with mental retardation, leading to premature death at age 36 
years in one of them. PET imaging confirmed hypometabolism in extra-cerebellar regions like 
the brainstem. Muscle biopsy reliably showed severely reduced or absent SYNE1 staining, 
indicating its potential use as a non-genetic indicator for underlying SYNE1 mutations. 
Our findings, which present the largest systematic series of SYNE1 patients and mutations 
outside Canada, revise the notion that SYNE1 ataxia causes mainly a relatively pure 
cerebellar recessive ataxia and that it is largely limited to Quebec. Instead, complex 
phenotypes with a wide range of extra-cerebellar neurological and non-neurological 
dysfunctions are frequent, often including presentations of complicated hereditary spastic 
paraplegia (cHSP) or spastic ataxia. The disease course in this multisystemic 
neurodegenerative disease can be fatal, including premature death due to respiratory 
dysfunction. With a relative frequency of ~5%, SYNE1 is one of the more common recessive 
ataxias worldwide.  

 

Abstract 2_Preliminary findings of MR imaging of the entire spinal cord in 
Friedreich’s Ataxia (Poster session I) 
 

Kathrin Reetz1,2,3, Sandro Romanzetti1,2, Imis Dogan1,2, Marie-Lyne Macel1,2, Dagmar Timmann4, Ilaria A. Giordano5,6, 

Thomas Klockgether5,6, Jörg B. Schulz1,2,3  
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Objective: To evaluate abnormalities in the entire spinal cord in patients with Friedreich’s 

ataxia (FRDA) compared to healthy controls using magnetic resonance imaging (MRI) and 

assess associations with clinical measures. 

Background: FRDA is a spinocerebellar neurodegenerative disorder and the most common 

of inherited ataxias. While cervical spinal cord atrophy is considered to be the hallmark of the 

disease, no quantitative volumetric data are available about the entire spinal cord in FRDA. 

Methods: Twelve genetically confirmed FRDA patients (mean age 31.3 ± 11.3 years, 6 

male) and 7 controls (mean age 32.3 ± 9.3 years, 4 male) underwent clinical rating scores 

including the Scale for the Assessment and Rating of Ataxia (SARA) to assess disease 

severity and received anatomical MRI scans of the whole spinal cord on a 3T scanner using 

a T1-weighted sequence (3-dimensional gradient-echo sequence). The long and short axis of 

the spinal cord were measured respectively on the right-left and anterior-posterior planes at 

the level of each spinal disk of the cervical and thoracic spine segments and used for the 

calculation an elliptical cross-sectional model. 

Results: The entire spinal cord in patients with FRDA was flattened compared to controls 

(cervical segments p<0.001, thoracolumbar segments p<0.005, respectively; Mann-Whitney 

U-tests corrected for multiple comparisons). Whereas, no correlations were found with age, 

disease duration and the GAA allele 1, SARA was highly correlated with the entire spinal 

cord atrophy in patients with FRDA (Spearman’s rho = -0.80, p=0.002). 

Conclusions: Our results demonstrate that the entire spinal cord is highly atrophied in 

FRDA and these abnormalities are associated with clinical disease severity in FRDA. Thus, 

spinal cord MRI might serve as a surrogate endpoint in future clinical trials. 

Keywords: Ataxia: clinical features; Ataxia: Anatomy; Magnetic resonance imaging (MRI); 

Spinocerebellar ataxia 

 

Abstract 3_Next generation sequencing approaches in autosomal dominant 

cerebellar ataxias: from panel cohort study to new gene identification (Oral 

presentation) 
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Autosomal dominant cerebellar ataxias (ADCA) are heterogeneous neurodegenerative 
diseases, associating a cerebellar syndrome to various other manifestations. They are 
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frequently caused by polyglutamine expansions. Intronic repeat expansions, and 
conventional mutations, come next. Though 30 genes have been identified, the causative 
mutation is still unknown in 40% of patients.  
We explored ADCA aetiologies, combining whole genome linkage analysis and exome 
sequencing in large families, to amplicon panel sequencing of known and candidate genes in 
412 patients.  
Sequencing a large cohort allowed us to obtain valuable information regarding the not much 
known nosology of conventional ADCA. We identified 17 patients with convincing single 
nucleotide variants in CACNA1A (4.12%). These are classically associated to episodic ataxia 
2, while small nucleotide expansions are linked to progressive ataxia. We hereby confirm that 
these presentations are not genetically different. We also identified eight patients with 
biallelic mutations in SPG7; as well as eight carriers of p.Ala510Val alone, whose 

pathogenicity we discuss. 
In this study, we also identified new candidate genes. CACNA1G encodes T-type Calcium 
channel Cav3.1. A variant of its voltage-sensing domain, p.Arg1715His, recurrent in three 
pedigrees, has consequences on the electrophysiological characteristics of the channel, 
driving lowered excitability. This allows an interesting link with epilepsy, where CACNA1G 
gain-of-function variants are risk factors.  
We hence report an epidemiological study of an unprecedentedly large ADCA cohort, which 
has direct clinical consequences; and a new causative gene, confirming the prominence of 
ion channels in ADCA pathophysiology. 
This work was funded by the European Union, F.R.S.-FRNS, ANR and VERUM. 

 

Abstract 4_Ataxin-3 exon skipping as a treatment strategy for Spinocerebellar 

Ataxia type 3 (Poster session I) 
 

Lodewijk J.A. Toonen1, Melvin M. Evers1, Frank Rigo2, and Willeke M.C. van Roon-Mom1  
1 Department of Human Genetics, Leiden University Medical Center, Leiden, The Netherlands 
2 Ionis Pharmaceuticals, Carlsbad, CA, USA 

 

Spinocerebellar ataxia type 3 (SCA3) is one of the nine known neurodegenerative 
polyglutamine (PolyQ) disorders caused by a CAG triplet expansion in the coding region of a 
gene. In SCA3, the CAG repeat expansion is located in the penultimate exon of the ATXN3 

gene. The expanded polyQ stretch in the mutant ataxin-3 protein causes a gain of toxic 
function, which over time leads to neurodegeneration. 
Antisense oligonucleotides (AONs) can be used to mask exons from the splicing machinery, 
resulting in exclusion of targeted exons from the transcriptand subsequent translation of a 
modified protein. The major advantage of this exon skipping approach is that the toxic protein 
region can be removed, whilst maintaining normal levels of protein expression. The latter is 
important because ataxin-3 is known to serve an important function in the proteasomal 
protein degradation pathway. In our study we made use of 2’O-methoxyethyl (MOE) modified 
AONs with a phosphorothioate backbone to induce exon 10 skipping from ATXN3 pre-

mRNA. AON transfections in patient-derived control and SCA3 fibroblasts resulted in efficient 
skipping of exon 10 and formation of a novel shorter ataxin-3 protein lacking the toxic polyQ 
repeat. Repeated in vivo intraventricular injections of the AONs were performed in transgenic 
MJD84.2 SCA3 mice. AONs were administered as repeated 250μg bolus injections for a total 
dose of 1 mg. AON treatment resulted in efficient ATXN3 exon 10 skipping at RNA level in all 
tested brain regions (brainstem, cerebellum and cortex) of the SCA3 mice. A modified ataxin-
3 protein lacking the polyQ domain was detected in the same brain regions. Overexpression 
in a cell model showed that modified ataxin-3 retained its ubiquitin binding function. From 
above results we conclude that exon skipping is a promising approach for the treatment of 
SCA3. 
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Abstract 5_Predominant motor neuron involvement in autosomal recessive 
SYNE1 ataxia (Poster session I) 
 
Wolfgang Nachbauer1, Anna Schossig2, Christine Fauth2, Werner Poewe1, Sylvia Boesch1 
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Background: SYNE1 codes for the synaptic envelope protein 1, a cytoskeleton protein of 
the spectrin family, which is mainly expressed in central nervous system and skeletal muscle 
tissue. Mutations in SYNE1 are associated with slowly progressive, pure cerebellar ataxia 
(autosomal recessive cerebellar ataxia type 1/autosomal recessive spinocerebellar ataxia 
type 8) mainly restricted to French Canadian families. Moreover autosomal dominant 
inherited mutations cause muscular dystrophy Emery Dreifuss type 4. We here report on a 
novel SYNE1 mutation in an Austrian family extending the classical clinical phenotype in 
SYNE1 ataxia. 
Patients and Methods: Neurological work-up was extensive in two affected siblings over a 
follow up period of five years and included regular standardized clinical rating. Cerebral and 
spinal MR imaging was performed in both subjects. Moreover neurophysiological and 
neuropsychological assessments, as well as muscle biopsy and cardiac screening were 
carried out. Genetic testing was done by DNA array linkage analyses, autozygosity mapping 
and subsequently exome sequencing. Patients gave written informed consent for genetic 
testing, video recording and presentation.  
Results: The 31-year-old male index patient exhibited walking difficulties and impairment in 
fine motor skills at the age of 25. Clinical examination revealed slowly progressive spasticity 
of the lower extremities and mild cerebellar ataxia. Recurrent neurocardiogenic syncopes 
with cardiac arrest required a cardiac pacemaker. Disease onset of his 24-year-old sister 
was early in her adolescence with more rapid disease progression and need of walking 
assistance at the age of 20. In addition to upper motor neuron symptoms the patient showed 
distally accentuated neuropathy with weakness and atrophies. MR imaging revealed 
extensive cerebellar atrophy with “bat wing configuration” of the fourth ventricle in both 
patients. Severe cognitive impairment was not obvious. Genetic testing revealed a 
homozygous truncating mutation (exon 110: c.20263C>T). 
Conclusion: Our findings suggest a more variable and wider clinical phenotype in SYNE1 

ataxia including predominant upper and lower motor neuron symptoms additionally to 
cerebellar ataxia. The characteristic MR pattern in this mutation can help to establish 
diagnosis. Further investigations regarding cardiac involvement in SYNE1 are warranted.  

 

Abstract 6_Spinocerebellar ataxia type 36 in the Han Chinese (Poster session 
II) 
 
Bing-Wen Soong, MD, PhD. 
Department of Neurology, Taipei Veterans General Hospital, Taipei, Taiwan; Department of Neurology, and Brain Research 
Center, National Yang-Ming University School of Medicine, Taipei, Taiwan 

 

Objective: To ascertain the genetic and clinical characteristics of the GGCCTG 
hexanucleotide repeat expansion in the nucleolar protein 56 gene (NOP56) in patients with 
spinocerebellar ataxia (SCA), sporadic ataxia or amyotrophic lateral sclerosis (ALS) in 
Taiwan.  
Methods: We conducted clinical and molecular genetic studies of 109 probands with 
molecularly unassigned SCA from 512 SCA pedigrees, 323 healthy controls, 502 patients 
with sporadic ataxia syndromes and 144 patients with ALS. Repeat-primed PCR assays and 
PCR-fragment analysis for the number of short hexanucleotide repeats (< 40 units) were 
done to ascertain NOP56 hexanucleotide repeat expansion. Genotyping included eight 
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microsatellite markers and 17 single nucleotide polymorphisms flanking NOP56 and covering 
a region of 1.8 Mb to assess for possible founder effect.  
Results: Eleven individuals from three SCA pedigrees have the NOP56 repeat expansions. 
The three pedigrees share a common haplotype spanning 5.3 kb flanking the NOP56 repeat 
expansions, suggesting a founder effect of SCA type 36 (SCA36) in the Han Chinese. The 
average age at symptom onset was 44.8 ± 3.8 years with truncal ataxia as the initial 
manifestation. Common features included slowly progressive truncal/limb ataxia, dysarthria, 
generalized hyperreflexia and hearing impairment. Evidence of lower motor neuron 
involvement, including atrophy and fasciculation in the limb muscles and tongue, mostly 
found in patients with a prolonged disease duration. NOP56 repeat expansion was not 
detected in controls, patients with sporadic ataxic syndromes or ALS.  
Conclusions: SCA36 is an uncommon subtype, accounting for 0.6% (3/512), of SCA cases 

in the Han Chinese population. 

 

Abstract 7_Missense mutations of CACNA1A are a frequent cause of 
autosomal dominant nonprogressive congenital ataxia (Poster session I) 
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Mutations in the CACNA1A gene, encoding the pore-forming CaV2.1 (P/Q-type) channel α1A 
subunit, localized at presynaptic terminals of brain and cerebellar neurons, result in clinically 
variable neurological disorders including hemiplegic migraine (HM), episodic or progressive 
adult-onset ataxia (EA2, SCA6). Most recently, CACNA1A mutations have been identified in 
patients with nonprogressive congenital ataxia (NPCA). We performed targeted 
resequencing of 100 known ataxia genes in 24 patients with congenital ataxia associated 
with cerebellar and/or vermis atrophy. De novo missense mutations of CACNA1A were found 
in four patients (4/24, ~16.5%). Three of them developed HM. Our results expand the clinical 
and mutational spectrum of CACNA1A-related phenotype in childhood and suggest that 
CACNA1A screening should be implemented in this subgroup of ataxias. 
Keywords: nonprogressive congenital ataxia; Cerebellar atrophy; CACNA1A; targeted 
resequencing 

 

Abstract 8_Motor neuron degeneration in patients with hereditary spastic 
paraplegia 11 mimics atypical amyotrophic lateral sclerosis lesions (Poster 
session I) 
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The most common form of autosomal recessive hereditary spastic paraplegia is caused by 
mutations in the SPG11/KIAA1840 gene on chromosome 15q. The nature of the vast 
majority of SPG11 mutations found to date suggests a loss-of-function mechanism of the 
encoded protein, spatacsin. The SPG11 phenotype is, most of the time, characterized by a 
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progressive spasticity with neuropathy, cognitive impairment and a thin corpus callosum on 
brain MRI. Full neuropathological characterization has not been reported up to now despite 
the description of >100 SPG11 mutations. We describe here the clinical and pathological 
features observed in two unrelated females, members of genetically ascertained SPG11 
families originating from Belgium and Italy, respectively. We confirm the presence of lesions 
of motor tracts in medulla oblongata and spinal cord associated with other lesions of the 
CNS. Interestingly, we report for the first time pathological hallmarks of SPG11 in neurons 
that include intracytoplasmic granular lysosome-like structures mainly in supratentorial areas, 
and others in subtentorial areas that are partially reminiscent of those observed in 
amyotrophic lateral sclerosis (ALS), such as ubiquitin and p62 aggregates, except that they 
are never labelled with anti-TDP43 or anti-cystatin C. The neuropathological overlap with 
ALS, associated with some shared clinical manifestations, opens up new fields of 
investigation in the physiopathological continuum of motor neuron degeneration. 

 

Abstract 9_Functional outcomes in Hereditary Spastic Paraplegia: the 
Canadian experience (Poster session I) 
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Background: Hereditary spastic paraplegias (HSP) are a very heterogeneous group of 
neurodegenerative disorders primarily involving the corticospinal tracts. Many forms of HSP 
have been reported in Canada, but the prevalence, clinical types, genetic characterization, 
and impact of this disease remains poorly studied. 
Objective: To describe the clinical presentation and evolution of this disease in patients 
across Canada, and determine which clinical, radiologic and genetic factors determine 
functional outcome for patients with HSP. 
Methods: We conducted a multicenter prospective observational study of patients who met 
the clinical criteria for diagnosis of HSP in the provinces of Alberta, Ontario and Quebec. 
Standardized clinical evaluations were carried out at all study sites. The characteristics of the 
participants were analyzed using descriptive statistics. 
Main Outcome measures: The main outcome measure was the spastic paraplegia rating 
scale (SPRS) with the following subdomains: speed of gait, climb stairs, quality of gait, 
arising from chair, quality of spasticity, weakness and contractures, bladder dysfunction. All 
subdomains were rated on a scale between 0 and 4 with a maximum total score of 52. We 
also used the SPATAX-EUROSPA disability stage (disability score) to assess disability. 
Results: A total of 534 patients were identified with HSP across the country and 160 patients 
had a confirmed genetic diagnosis. Mutations were identified 15 different genes; the most 
common were SPAST (SPG4, 45%), ATL1 (SPG3A, 19%), SPG11 (9%), PGN (SPG7, 6%), 
KIAA0196 (SPG8, 5%) and PLP1 (SPG 2, 5%). Pediatric onset of symptoms was a strong 
predictor for swallowing problems (p=0.009), speech delay (p=0.004), and motor delay 
(p=0.0013) but these variables were not specifically associated with a particular gene. 
Diagnosis of SPG4 and SPG7 were associated with older age at symptom onset. SPG4 and 
SPG3A were less associated with learning disabilities compared to other subtypes of HSP. 
SPG11 was strongly associated with progressive cognitive deficits. SPG3A was associated 
with better functional outcome compared to other HSP subtypes (p=0.02). The strongest 
predictor for significant disability was abnormal MRI (p=0.04). 
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Conclusion: The most important predictors of disability in our patients with HSP were early 
age of symptom onset, abnormal MRI and SPG11 mutations. Accurate molecular 
characterization of well-phenotyped cohorts and international collaboration will be essential 
to establish the natural history of these rare degenerative disorders. 

 

Abstract 10_A SCA7 mouse model showing multisystem phenotypes; new 
opportunities for pathomechanism studies and therapeutic development 
(Poster session I) 
 
Yvon Trottier1, Chantal Weber1, Alice Karam1, Nadia Messaddeq1, Françoise Piguet1. 
1 Institute of Genetic and Molecular and Cellular Biology, CNRS, Inserm, University of Strasbourg, UMR7104, Illkirch (in 
collaboration with the Mouse Clinical Institute, Illkirch, France) 

 

SpinoCerebellar Ataxia type 7 (SCA7) is an autosomal dominant neurodegenerative disorder 
characterized by adult onset of progressive cerebellar ataxia and blindness. SCA7 is 
pathomechanistically related to the group of CAG/polyglutamine expansion disorders. 
Expansion of the polyglutamine tract in ATXN7 confers toxic properties and leads to selective 
neuronal degeneration in the cerebellum and associated structures and in the retina. One 
distinctive feature of SCA7, beside the retina degeneration, is the high CAG repeat instability 
upon transmission, which leads to earlier onset and more severe symptoms in successive 
generations. Intriguingly, extremely large CAG expansions cause infantile forms with 
multisystem developmental disorder that manifests with failure to thrive, hypotonia, 
myoclonic seizures and noncentral nervous systems dysfunctions such as cardiac 
hypertrophy and congestive failure, renal failure, and muscle atrophy. Although earlier 
transgenic mouse models of SCA7 have provided specific insight into the pathomechanisms 
underlying cerebellar and retina degeneration, there are important aspects of SCA7 
pathology that cannot be fully addressed in these models, such the selective tissue 
vulnerability of SCA7 and the complex interplay between gain of toxicity and loss of function 
often observed in the pathogenesis of polyQ disorders. The genetically accurate knock-in 
mouse Sca7266Q/5Q line was shown to recapitulate the brain and retina pathology of SCA7, 
however, the low fertility of this line represents a major limitation for detailed investigation. 
Here, we have characterized a new SCA7 knock-in mouse line, SCA7140Q/5Q, which was 
obtained through intergenerational deletion of the original Sca7266Q/5Q line. SCA7140Q/5Q 
line remarkably recapitulates the cardinal features of juvenile and infantile forms of SCA7 in 
the CNS and non-CNS tissues. This includes an early and progressive dystrophy of the 
photoreceptors and a late atrophy of the pons and Purkinje neurons of the cerebellum. 
SCA7140Q/5Q mice have hearing dysfunction, as found in 24% of SCA7 patients. 
Importantly, SCA7140Q/5Q mice also show cardiac hypertrophy, heart failure and renal 
dysfunction. Furthermore, we uncovered an early and severe metabolic dysfunction including 
defects in the homeostasis of iron and cholesterols, impaired glucose tolerance and low 
energy expenditure. The multisystem dysfunction in SCA7140Q/5Q mice causes a deficit in 
body weight from 16 weeks of age, muscle weakness at 18 weeks, and several behavioral 
and motor dysfunction already starting at 9 weeks. The mice die after 1 year of disease 
duration, likely from hypotonia and respiratory failure. In summary, the SCA7140Q/5Q mice 
represent a powerful model to study degenerative and developmental components of the 
disease. Although the study of neurodegeneration still constitute a major focus, analysis of 
other affected tissues in SCA7 shall reveal critical pathomechanisms of the disease. The 
multisystem dysfunctions of SCA7140Q/5Q mice also offer new opportunities for translational 
development of therapeutic strategies. 
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Abstract 11_Hypomorphic recessive mutations of the oncosoppressor gene 
SUFU impair Shh pathway and result in cerebellar and skeletal developmental 
defects (Oral presentation) 
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SUFU is an oncosuppressor gene that encodes for a protein acting as negative regulator of 
the Sonic Hedgehog (Shh) pathway, one of the most important pathways of the embryonic 
development mediated by the primary cilium. While heterozygous loss of function mutations 
of SUFU are known to represent a risk factor for the development of central nervous system 
tumours (mainly medulloblastoma and meningioma), recessive loss of function mutations are 
lethal in animal models, and in fact have never been reported in living patients.  
As part of two parallel projects in Rome and San Diego aimed at characterizing the genetic 
basis of congenital cerebellar malformations through a whole exome sequencing approach, 
we identified two unrelated families carrying homozygous missense mutations in the SUFU 
gene. All patients presented a cerebellar and brainstem malformation in the spectrum of the 
“molar tooth sign” (that is typical of a common ciliopathy, Joubert syndrome - JS) and post-
axial polydactyly, associated in one family to bilateral asymmetric perisylvian polymicrogyria - 
PMG. Mutations in all known genes causative of JS and PMG have been excluded. The 
identified SUFU mutations (p.I406T and p.H176R) were absent from common genomic 

databases (dbSNP, 1000G, ExAC, EVS) as well as from internal controls, affected highly 
conserved residues and were predicted as pathogenic by all prediction software (PolyPhen2, 
SIFT, Mutation Taster). Molecular modeling and simulation, performed with UCSC Chimera 
and NAMD 2.9, resulted in a randomic movement of the mutated residues and to a loss of 
the typical native enveloping movement of the binding site around its ligand Gli3. 
To further characterize the pathogenic impact of the missense variants, we performed in vitro 
experiments on patients’ fibroblasts and IMCD3 cells transfected with either wild type or 
mutant SUFU. Both mutations induced a reduced stability of the protein, that was degraded 
more rapidly than wild type through the ubiquitin-proteasome pathway. Moreover, 
overexpressed SUFU-I406T showed abnormal subcellular localization with formation of 
cytoplasmic aggregates. Moreover, patients’ fibroblasts showed impaired ability of mutant 
SUFU to interact with its ligand Gli3, resulting in reduced cleavage of Gli3 full length and 
altered balance between Gli3 activator and Gli3 repressor levels. In turn, this provoked an 
abnormal, constitutive activation of the Shh pathway in basal conditions, that failed to 
respond to stimulation with Shh agonists, as shown by altered expression levels of several 
target genes that are essential for a correct embryonic development, especially of the central 
nervous system and limbs.  
This study highlights for the first time how recessive hypomorphic mutations of SUFU may 
result in congenital defects due to an imbalance of the Shh pathway.  

 

Abstract 12_Disruption of the sarcomeric structure in a Drosophila cardiac 
model of Friedreich Ataxia is reversible and prevented by Methylene Blue 
treatment (Poster session I) 
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Friedreich Ataxia (FA) is characterised by progressive degeneration of the central and 
peripheral nervous system, hypertrophic cardiomyopathy and increased incidence of 
diabetes. FA is caused by reduced levels of frataxin, a highly conserved mitochondrial 
protein. Drosophila appears as an adequate animal model to study pathogenic mechanisms 
involved in FA and to evaluate therapeutic interventions. We have previously developed a 
Drosophila cardiac model of FA, in which the fly frataxin is inactivated specifically in the heart 
by RNAi interference using a RU486-inducible system. This model recapitulates cardiac 
functional defects observed in patients and mouse models of FA, in particular heart dilatation 
and impaired systolic function. Here, we have characterized the structural defects in 
cardiomyocytes of Drosophila hearts depleted for frataxin. The inducible system provides the 
opportunity to evaluate the effects of different levels of frataxin inactivation. At the lowest 
doses of RU486 required to induce heart dilatation and contractility defects, we observed 
alterations of sarcomeric organization, with a loss of striation. With higher doses of RU486, 
these defects are associated with deep modifications of the mitochondrial network: 
mitochondria are enlarged, disconnected from the actin network, and form donut-shaped 
structures. We have evaluated the reversibility of these cellular defects at different time-
points following the arrest of RU486 administration in adult flies, and observed an 
improvement of sarcomeric structure after 4 weeks.  We also show that Methylene Blue 
(Methylthioninium Chloride), a compound that we have previously found to be highly efficient 
to prevent heart dilatation in Drosophila frataxin depleted hearts, is able to prevent 
sarcomeric disorganization.  
Thus, our inducible cardiac system of FA gives the opportunity to elucidate the sequence of 
cellular events leading to heart dilatation and loss of cardiomyocyte contractility and to 
examine at both the functional and structural levels the effects of potential therapeutic 
compounds.  

 

Abstract 13_Gordon Holmes syndrome caused by a novel RNF216 mutation in 
a family of Jewish Iraqi origin (Poster session I) 
 
P. Ponger1, V. Meiner2, I. Lerer2, R. Eliahou3, A. Lossos1 
1Department of Neurology, Hebrew University-Hadassah Medical Center, Jerusalem, Israel 2Department of Genetics and 
Metabolic Diseases, Hebrew University-Hadassah Medical Center, Jerusalem, Israel 
3Department of Radiology, Hebrew University-Hadassah Medical Center, Jerusalem, Israel 

 

Background: RNF216 encodes an E3 ubiquitin ligase that attaches ubiquitin to protein 
substrates, marking them for proteasome-mediated degradation. Mutations in RNF216 have 
recently been identified in families with Gordon Holmes syndrome, a condition with 
progressive dementia, variable movement disorder, including chorea and cerebellar ataxia, 
and hypogonadotropic hypogonadism. MRI demonstrates varying patterns of white matter 
and grey matter involvement. RNF216 is structurally similar to parkin, an E3 ubiquitin ligase 
that is mutated in recessive forms of Parkinson’s disease, and may share common 
pathophysiological pathways with other neurodegenerative diseases involving protein 
aggregation. We present a family with Gordon Holmes syndrome associated with a novel 
RNF216 mutation. 
Methods: Two siblings of a consanguineous family of Jewish Iraqi origin manifested 

progressive dementia, cerebellar ataxia and hypogonadotropic hypogonadism. The older 
brother was registered in the Israeli SCA database since 2007 and recently passed away. 
Molecular studies were performed on genomic DNA obtained after formal genetic counseling 
and informed consent. RNF216 mutation was identified using whole exome sequencing of 

the brother followed by Sanger sequencing in his sister. 
Results: The brother initially presented at age of 39 with progressive pancerebellar ataxia 
associated with dementia of a frontal and subcortical pattern. The sister initially presented at 
a later age of 46 with progressive dementia of similar patterns, with mild ataxia. Both siblings 
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were diagnosed with hypogonadotropic hypogonadism. Extensive metabolic testing was 
negative. MRI of both patients revealed diffuse atrophy with extensive periventricular 
hyperintensity on T2 weighted and FLAIR imaging. Thalami, mesencephalon and pontine 
hyperintense T2 weighted and FLAIR lesions were demonstrated in the sister’s MRI. The 
brother had pituitary hypoplasia. Molecular testing identified that both siblings were 
homozygous for an RNF216 missense mutation c.2080C>T; p.R694C.  
Conclusions: This is the first identification of RNF216 - related Gordon Holmes syndrome in 
Israel. Our findings expand the phenotypic spectrum of combined neurodegenerative and 
reproductive disorders, and illustrate the clinical and imaging heterogeneity in this family. The 
cerebellar manifestations in this syndrome may be very subtle. The combination of 
leukoencephalopathy with cerebellar atrophy in MRI may be regarded as imaging clue to the 
diagnosis. This case further supports the potential role of the ubiquitination system in the 
pathogenesis of neurodegenerative disorders and the relevance of genetic workup in 
addition to the clinical and the imaging evaluation. 

 

Abstract 14_ARCA caused by novel a ANO10 mutation in a demographic 
cluster of Tunisian origin (Poster session I) 
 
P. Ponger1, V. Meiner2, I. Lerer, A. Lossos1 
1Department of Neurology, Hebrew University-Hadassah Medical Center, Jerusalem, 2 Department of Genetics and Metabolic 
Diseases, Hebrew University-Hadassah Medical Center, Jerusalem 

 

Background: ANO10 is a member of the human anoctamin family of proteins, believed to 
encode a transmembrane cell and tissue specific calcium activated chloride channel. ANO10 
mutations have been recently reported to cause a novel form of autosomal recessive 
cerebellar ataxia (ARCA) associated with hyperreflexia and ocular movement abnormalities. 
Additional variable features include cognitive deficits, epilepsy, spastic paraparesis, motor 
neuron involvement and peripheral neuropathy. Although the role of ANO10 in ARCA is 
unclear, some ARCA patients with ANO10 mutations have low levels of CoenzQ10 and are 
responsive to supplementary treatment. We present two families, most likely part of a 
demographic cluster, with ARCA associated with a novel ANO10 mutation. 
Methods: The five patients belong to two unrelated families of Jewish Tunisian origin from 
the island of Djerba, manifesting ARCA. Both families are registered in the Israeli SCA 
database since 1998. Molecular studies were performed on genomic DNA obtained after 
formal genetic counseling and informed consent. The ANO10 mutation was identified using 

whole exome sequencing of index case followed by restriction enzyme analysis of additional 
patients. 
Results: Two brothers in family I and two sisters and a brother in family II initially presented 
at a mean age of 35 (range 23-45) manifesting with progressive cerebellar ataxia, dysarthria, 
slow saccades and variable nystagmus. In addition, all patients had mild leg spasticity. The 
family II patient developed gradual memory decline at a later stage. Extensive metabolic 
testing was negative. MRI demonstrated severe cerebellar atrophy. Molecular testing 
identified a homozygous ANO10 nonsense deletion mutation in exon 3, c.289delA, resulting 

in early protein truncation (p.M97*). 
Conclusions: This is the first identification of ANO10 related ARCA in Israel. Our findings 
suggest a demographic clustering in patients of Jewish descent from the island of Djerba, 
Tunis who share a similar phenotype of progressive cerebellar syndrome with mild spasticity 
and some with possibly associated memory decline. Assuming that the Jewish community of 
Djerba may be a founder population, as indicated by other genetic disorders, we recommend 
screening for ANO10 mutations amongst patients originating from this area and suffering 
from cerebellar ataxia.  
 



 
 

 25  
 

Abstract 15_New mutations in CYP7B1 causing spastic paraplegia potentially 
treatable with simvastatin (Poster session I) 
 
Ylikallio E1,2, Auranen M1,2, Isohanni P3, Lönnqvist T3, Tyynismaa H1 
1Research Programs Unit, Molecular Neurology, University of Helsinki; 2Clinical Neurosciences, Neurology, University of 
Helsinki and Helsinki University Hospital; 3Department of Child Neurology, Children's Hospital, Helsinki University Central 
Hospital, Helsinki, Finland. 

 

We have set out to characterize the genetic background of hereditary spastic paraplegia 
(HSP) in Finland. We also aim to test treatments that address the metabolic consequences 
of specific mutations. Our gene panel contains all known HSP genes. Selected patients with 
a negative gene panel undergo exome sequencing. Sequencing of index patients from 41 
families with both adult-onset and childhood-onset disease has so far resulted in genetic 
diagnosis in 12 families (29%). The genetic spectrum appears wide, as mutations have been 
found in 6 different genes. We found new compound heterozygous mutations in CYP7B1 in 
one patient. The gene encodes an enzyme involved in cholesterol metabolism and patients 
are known to accumulate 27-OH-cholesterol, which may be toxic to motor neuron axons and 
thus be the cause of the disease. Our patient had elevated 27-OH-cholesterol, which was 
decreased by treatment with simvastatin. The patient has been followed for one year with no 
adverse events. Our results have greatly benefited diagnostic procedures and have 
contributed to potentially one of the first specific treatments for HSP. 

 

Abstract 16_Hereditary Spastic Paraplegia: clinical and mutational spectrum in 
the unexplored Greek population (Poster session I) 
 
Georgios Koutsis1, David S Lynch2, Marianthi Breza1, Georgia Karadima1, Alexandros Polymeris3, Roser Pons3, Arianna 
Tucci2,4,5, Filippo M Santorelli6, Alessandra Tessa6, Henry Houlden2,7, Marios Panas1  
1 Neurogenetics Unit, 1st Department of Neurology, Eginition Hospital, School of Medicine, National and Kapodistrian University 
of Athens, Athens, Greece  
2 Department of Molecular Neuroscience, The National Hospital for Neurology and Neurosurgery, UCL Institute of Neurology, 
London, UK  
3 1st Department of Pediatrics, Aghia Sofia Hospital, School of Medicine, National and Kapodistrian University of Athens, 
Athens, Greece  
4 Division of Pathology, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milano, Italy  
5 Department of Pathophysiology & Transplantation, Università degli Studi di Milano, Milano, Italy  
6 Molecular Medicine and Neuroscience, IRCCS Stella Maris, Pisa, Italy  
7 Neurogenetics Laboratory, The National Hospital for Neurology and Neurosurgery, UCL Institute of Neurology, London, UK  

 

Introduction: Hereditary spastic paraplegia (HSP) is a group of inherited degenerative 
disorders characterised by lower limb spasticity either alone (pure HSP) or in combination 
with other neurological manifestations (complicated HSP). HSP is among the most clinically 
and genetically heterogeneous Mendelian diseases. To date, more than 80 genes and loci 
have been implicated. The purpose of this study was to investigate the clinical and 
mutational spectrum of HSP in the previously unexplored Greek population.  
Methods: We analyzed the clinical and genetic characteristics of 79 patients from 63 
families, referred to the Neurogenetics Unit, Eginition Hospital and the Pediatric Neurology 
Unit, Aghia Sophia Children’s Hospital, University of Athens over a 19-year period. Probands 
were screened with a combination of next generation sequencing (NGS) techniques, MLPA 
and on rare occasions Sanger sequencing.  
Results: A genetic diagnosis was made in 32 index cases (51%), including 14 novel variants 
in 5 known HSP genes. Likely pathogenic mutations were found in SPAST, SPG11, KIF5A, 
CYP7B1, ATL1, REEP1, NIPA1, SPG7, PLP1 and ABCD1. Variants in SPAST, KIF5A and 
ATL1 were the most common causes of autosomal dominant HSP and in SPG11 and 
CYP7B1 of autosomal recessive HSP. We identified a novel variant of SPG11 in a late-onset 
patient, which may be unique to the Greek population, and a case of 
adrenomyeloneuropathy. 
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Conclusion: Our results provide for the first time comprehensive genetic data on the Greek 
HSP population, confirming findings in other European populations and supporting the early 
use of NGS as a diagnostic tool in HSP patients. 

 

Abstract 17_Insight into the membrane traffic and microtubule dynamics in 
SPG4-KO neurons (Oral presentation) 
 
Clement PLAUD1, Vandana JOSHI1, Marinello MARTINA1, Thierri GALLI2, David PASTRE1, Patrick CURMI1 and Andrea 
BURGO1  
1 Structure and Activity of Normal and Pathological Biomolecules, INSERM U1204, University of Evry, France.  
2 Inserm URL U950, Institut Jacques Monod, France  

 

Alteration of axonal transport has emerged as a common factor in several neurodegenerative 
disorders including Human Spastic Paraplegia (HSP). Mutations in the gene SPAST (SPG4) 
encoding for the protein spastin account for 40% of the familial and approximately 20% of the 
sporadic cases within autosomal dominant HSP. This pathology is characterized mainly by a 
progressive degeneration of first motor neuron. By cleaving microtubules, spastin regulates 
several cellular processes depending on microtubule dynamics included intracellular 
membrane traffic. Axonal transport is essential for the stability and viability of motor neurons 
which have the longest axon and thus require an efficient transport of organelles, 
cytoskeletal components, and lipid constituents from the cell body to periphery. Although the 
data published up to now, suggested that spastin regulates axonal traffic there is no definitive 
information to document whether it might regulate traffic of specific membrane compartment 
implicated in axonal growth. The vesicular Soluble N-ethylmaleimide sensitive factor 
Attachement Receptor (v-SNAREs) VAMP7/TI-VAMP was shown to play important role for 
axonogenesis and axonal and dendritic growth in cultured neurons. VAMP7 has been also 
related to other HSP genes such as the molecular motor Kif5A (SPG10) and the cell-cell 
adhesion molecule L1-CAM (SPG1). Particularly, the interaction with Kif5A allows VAMP7-
positive secretory vesicles formed in the somatic Golgi-apparatus to move along 
microtubules tracks from cell center to periphery. Here we showed that in cortical neurons 
from SPG4-KO mice the anterograde velocity of VAMP7 compartment, but not mitochondria, 
is increased. We demonstrated that this effect is related to an unbalanced ratio between 
acetylated and tyrosinated tubulin in SPG4-KO neurons which suggest an increased stability 
of microtubules network. Indeed, drug treatments inducing an increased level of acetylated 
tubulin mimicked the effect of lacking of spastin on VAMP7 axonal dynamics but also 
increased its retrograde velocity. Furthermore, in order to unravel the molecular mechanisms 
by which microtubules targeting drugs rescue/prevent axonal swelling that is the prominent 
axonal abnormality observed in human patients and mouse or human SPAST/SPG4 
neuronal models, we investigated the combinatory effects of drug treatments and SPG4-KO 
on VAMP7 and microtubule dynamics. 

 

Abstract 18_Spinocerebellar ataxia type 37 (SCA37): First neuropathological 
findings and molecular characterisation of the critical region on 1P32 (Poster 
session II) 
 
A.Matilla-Dueñas1, M.Corral-Juan1, A.Rábano5, E.Gelpi6, L.Saiz5, M.del Pozo-Valero1, L.Ispierto4, R.Alvarez4, I.Sánchez1, 
V.Volpini3, C.Serrano-Munuera2.  
1Functional and Translational Neurogenetics Unit, Department of Neurosciences, Health Research Institute Germans Trias i 
Pujol-IGTP, Can Ruti Campus, Universitat Autònoma de Barcelona, Badalona, Spain.  
2Hospital Sant Joan de Déu de Martorell, Barcelona, Spain. 
3IDIBELL, Hospitalet de Llobregat, Barcelona, Spain. 
4Neurology Service, Hospital Universitari Germans Trias i Pujol (HUGTiP), Can Ruti Campus, Badalona, Spain. 
5Neuropathology Department, CIEN Foundation, Madrid, Spain. 
6Neurological Tissue Bank of the Biobanc-Hospital Clínic-IDIBAPS, Barcelona, Spain. 
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Introduction: We have identified a new ataxia subtype, SCA37, characterised by slow 

progressing ataxia and altered vertical eye movements in 3 Spanish kindreds. Here we 
report the first neuropathological findings and the studies aimed at identifying the SCA37 
molecular deficit on 1p32. 
Material and Methods: Neuropathology, WGS, and custom-aCGH studies were performed. 

Cerebellar Purkinje cells (PC) ENCODE RNAseq data, mouse cerebellum-specific RACE, 
and RT-PCR from human SCA37 cerebellum were used to characterise the SCA37 
cerebellar transcript. The SCA37 critical region was refined by WGS, SNPs, microsatellites, 
and long-PCR sequencing.  
Results: Marked neuronal loss was present in the cerebellar cortex and inferior olives. 
Extensive Bergmann gliosis and loss of calbindin immunoreactivity, with aberrant dendrite 
arborisation, nuclear lobulation, irregularity and hyperchromatism, and multiple small 
perisomatic ubiquitinated inclusions were identified in cerebellar PCs. By WGS and genetic 
analyses, the SCA37 critical region was narrowed to 1.742 Mb on 1p32. Two non-
recombinant SCA37-linked SNPs were useful to identify additional SCA37 index cases. 
Mouse cerebellar RACE and PC RNAseq studies identified new putative regulatory exons 
within the SCA37 transcript selectively expressed in Purkinje cells. RT-PCR identified 
differential expression of the SCA37 transcript in post-mortem SCA37 cerebellum. Long-PCR 
sequencing for SNP-allele discrimination identified putative structural regulatory candidate 
mutations in SCA37, which are currently being characterised. 
Conclusions: We report the first neuropathological findings showing selective diffuse 

cortical cerebellar degeneration in SCA37. Two linked-SNPs prove useful to identify 
additional SCA37 cases. RACE, RNAseq, and RT-PCR studies reveal expression of a 
specific SCA37 transcript in Purkinje cells, which appears altered in human post-mortem 
SCA37 cerebellum. Our data indicates that a regulatory structural mutation altering the 
selective expression of the SCA37 gene in the cerebellum underlies cerebellar 
neurodegeneration in SCA37.  
Acknowledgements: Project funded by the Spanish Health Institute Carlos III (ISCIII; FIS 
PI14/00136 and PI14/01159). 

 

Abstract 19_Ataxin-1 mediated regulation of energy metabolism through 
GSK3B-MTOR pathway and its dysregulation in spinocerebellar ataxia Type 1 
(Oral presentation) 
 
Ivelisse Sánchez, Eudald Balagué, Antoni Matilla-Dueñas 

1Functional and Translational Neurogenetics Unit, Department of Neurosciences, Health Sciences Research Institute Germans 
Trias i Pujol-IGTP, Can Ruti Campus, Universitat Autonòma de Barcelona, Badalona, Barcelona, Spain. 

 

Spinocerebellar ataxia type-1 (SCA1), a neurological disorder primarily characterised by 
ataxia and cerebellar deficits is caused by a polyglutamine expansion within the ataxin-1 
(Atxn1) protein. In SCA1, both loss and gain of Atxn1 biological functions contribute to 
cerebellar pathogenesis. However, the critical Atxn1 functions and pathways involved remain 
unclear. To further investigate the early signaling pathways regulated by Atxn1 we performed 
an unbiased proteomic study of the Atxn1-KO mice cerebellum. Here we show that absence 
of Atxn1 expression induces early alterations in proteins involved in glycolysis (Pkm-i1, 
Gdp2, Gdpi, Eno1), ATP synthesis (Cs, Sdha, Atp5h), and oxidative stress (Prdx6, Aldh1a1, 
Aldh1l1). In the SCA1 mice, several of these proteins (Pkm-i1, Atp5h, Prdx6, Psa6) were 
down-regulated and ATP levels decreased. Assayed activity of Pkm1i and the electron 
transport chain complex II mirrored protein level changes in the Atxn1-KO and revealed two-
fold decrease complex I and complex III increased activity while the SCA1 showed significant 
decreases in complex III activity. No changes in mitochondrial biogenesis were noted, but 
dysregulation of the activity of the metabolic regulators Gsk3b, decreased in the Atxn1-KO 
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and increased in the SCA1 mice, and mTor, unchanged in the Atxn1-KO mice and 
decreased in the SCA1 mice is detected cerebellum before the onset of the ataxic 
symptoms. Pharmacological inhibition of Gsk3b and activation of mTor in a cell model of 
SCA1, ameliorated the identified Atxn1-regulated metabolic proteome and ATP level 
alterations. Taken together, these results point to an early role of Atxn1 in the regulation of 
bioenergetic homeostasis in the mouse cerebellum, and suggests Gsk3b-mTor pathways 
modulate this Atxn1 function which could be therapeutically targeted prior to the onset of 
symptoms in SCA1 and other pathologies involving dysregulation of Atxn1 functions. 
 

Acknowledgements: Project funded by the Spanish Health Institute Carlos III (ISCIII; FIS 
PI14/00136). 

 

Abstract 20_Israeli hereditary spastic paraplegia (hsp) database. 
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Background: HSP is a clinically and genetically heterogeneous group of pure and complex 
forms with multiple reported loci and identified autosomal dominant (AD) and recessive (AR) 
genes. Because molecular characterization of HSP may yield efficient local diagnostic 
strategy, identify demographic clustering, and enable phenotype-genotype correlation, we 
have established an SPATAX-coordinated clinical and molecular HSP database in 2005. 
Methods: 75 non-related centrally ascertained Israeli HSP pedigrees of various ethnic 
backgrounds currently form the database. Genotyping was performed on genomic DNA, and 
genome-wide homozygosity mapping and whole-exome sequencing were performed when 
indicated. Functional cell biological and subcellular studies were performed as appropriate 
for characterization of functional defects and their effects. 
Results: The apparent mode of inheritance is AD in 18 families and AR in 49. As expected, 

AD-HSPs mainly present with early-onset pure clinical phenotype, whereas AR-HSFs usually 
manifest additional neurological features. In addition to the common AD and AR diagnoses in 
29 pedigrees with SPG4, SPG3A, SPG11, SPG7, SPG15 and SPG35-related disorders, we 
have participated in identification of several rare, unique or new diagnoses. Responsible 
genes in these instances are involved in cytoplasmic organelle and mitochondrial function, 
axonal transport, and myelin metabolism. 
Conclusions: We present the clinical and molecular findings in the largest Israeli HSP 
cohort. Despite apparent referral bias, the observed increased frequency of AR-HSP forms 
(65%) seems important and may be related to the common local preference of parental 
consanguinity. However, the relative proportion of the main AD forms grossly resembles their 
worldwide distribution. The new molecular methodology enhances identification of novel 
genes, provides accurate genetic counseling, and enables better understanding of the 

pathophysiology of HSP. 

 

Abstract 21_Mini-exome coupled to read-depth based copy number variation 
analysis in patients with inherited ataxias (Oral presentation) 
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Introduction: Next generation sequencing (NGS) has an established value in the diagnostic 

evaluation of patients with inherited ataxia. However, the need of a rigorous process of 
analysis and validation of NGS data remains a challenging point; moreover, some mutations, 
such as copy number variations (CNV) or dynamic expansions of repeated sequence, are 
classically considered not adequately detected by exome sequencing technique.  
Objective and Methods: We applied a strategy of mini-exome coupled to read-depth based 
CNV analysis to a series of 33 patients with probable inherited ataxia and onset <50 years, 
referred to the Montpellier Molecular Genetics Laboratory; a rigorous process of variant 
validation was applied.  
Results: Confirmed pathogenic variants were found in 42%, variants of uncertain 
significance in 24%, and no-candidate variants in 33% of the patients. These results are 
comparable to those from whole exome sequencing and are better than previous targeted 
next generation sequencing study. CNV and dynamic expansions of repeated CAG 
sequence were identified in three patients. In our series, SETX (AOA2) was the most 
frequently mutated gene, followed by NPC1 (Niemann Pick C disease) and PRKCG 
(SCA14). We identified both atypical presentation of known ataxia genes (ATM, NPC1) and 
mutations in genes very rarely associated with ataxia (ERCC4; HSD17B4). A higher 

diagnostic yield was found for patients with positive family history, particularly if combined 
with age at onset <20 years; however, no demographic or phenotypic features were 
consistently associated with no-diagnosis outcome.  
Conclusion: We show that mini-exome bioinformatic data analysis allows the identification 

of CNV and dynamic expansions of repeated sequence. Our study confirms the diagnostic 
value of the proposed genetic analysis strategy. We also provide an algorithm for the 
multidisciplinary process of analysis, interpretation, and validation of NGS data. 

 

Abstract 22_ELOVL4 mutation (SCA34) in a family with dominant cerebellar 
and brainstem atrophy: clinical, radiological, and metabolic findings (Poster 
session I) 
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Background: ELOVL4 (elongation of very long-chain fatty acids–like 4) is involved in the 
synthesis of greater than C26:0 very long chain saturated (VLC-FA) and poly-unsatured 
(VLC-PUFA) fatty acids and in their incorporation into skin acylceramides. It was recently 
associated with dominant ataxia with erythrokeratodermia (SCA34) (Cadieux-Dion, 2014), 
with only three families reported up to now. ELOVL4 was initially found to cause dominant 
macular degeneration (Zhang, 2001) and recessive Sjogren-Larsson syndrome-like disease 
(Aldahmesh, 2011).  
Methods: We examined ten relatives of a four-generation dominant ataxia family. Exome 

sequencing (Trusight One sequencing panel kit) was performed on the proband and 
segregation studies (Sanger sequencing) on four affected and six unaffected relatives. 
Metabolic studies were performed on two affected subjects.  
Results: The examined affected members (4/10) had progressive pure cerebellar ataxia, 
without cutaneous involvement (mean age at onset: 36±12 years).  At last examination 
(mean disease duration: 16.5±2.5 years) the mean SARA score was 8.5±1.3/40, indicating a 
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mild disease severity. Cerebral MRI showed cerebellar (3/3) and brainstem (2/3) atrophy. We 
detected a novel c.698C>T (p.Thr233Met) missense mutation in the ELOVL4 gene, 
confirmed by segregation study and affecting the 6th transmembrane segment of the protein. 
VLC-FA dosages (C22:0 to C26:0) were normal in both plasma and fibroblasts. 
Discussion: Our family presented with late onset, mildly progressive, pure cerebellar ataxia, 
associated to cerebellar and brainstem atrophy. In contrast to the initial SCA34 descriptions, 
cutaneous involvement was absent. Differently from knock-out (elovl4+/-) and knock-in 
(elovl4+/mut) mouse models (Mandal, 2014), we did not find the expected increase of ELOVL4 

substrate C26:0 VLC-FA in patients’ plasma and fibroblasts. The mechanism of selective 
cerebellar involvement remains unknown. 

 

Abstract 23_Some new proposals for the classification of hereditary spastic 
paraplegia and hereditary ataxia. 
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Hereditary spastic paraplegia (SPG) and hereditary ataxia (CA) represent wide groups of 
neurogenetic disorders. In the molecular era, their study has provided an opportunity to 
discover a great number of new genes; according to this important genetic heterogeneity, 
large and complex classifications have been progressively established since 20 years. 
Based on our experience, our group organized some discussion sessions about a new way 
of classifying patients with neurogenetic disorders in a more readily understandable fashion. 
Clinicians who diagnose neurogenetic disorders and follow patients, generally consider the 
conditions by defining mode of inheritance (when available), gross phenotypic features 
(including clinical and some paraclinical results ones if necessary) and genes and/or type of 
mutations involved. For instance, we propose to divide the different forms of CA into AD-CA, 
AR-CA, XL-CA, mit-CA (forms with mitochondrial transmission) and SPO-CA (sporadic 
forms); then, is added the name of the causative gene. So, SCA1 would become AD-CA-
ATX1, Friedreich ataxia AR-A-FXN, etc…These suggestions may be also feasible for SPG or 

hereditary neuropathies as well as for any genetically heterogeneous hereditary diseases. 

 

Abstract 24_CYP2U1 mutations in SPG56 inhibit arachidonic acid pathway 
(Oral presentation) 
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Hereditary Spastic Paraplegias (HSPs) are a group of rare inherited disorders 

characterized by gradual spasticity and weakness of the lower limbs. These defects are the 
consequence of the retrograde degeneration of the cortico-spinal tracts. The pyramidal 
syndrome can occur alone in pure forms of HSP or associated with other neurological or 
extra neurological signs in complex forms. HSPs are transmitted according to all modes of 
inheritance and more than 70 genes have been identified. Genetic studies have identified 
key cell functions, vital for maintaining neuronal homeostasis in HSP. Abnormal membrane 
trafficking, axonal guidance and primary myelin abnormality, axonal transport, lipid 
metabolism and mitochondrial dysfunction have been recognized as some of the major 
pathophysiological mechanisms involved.  
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SPG56 is a rare autosomal recessive early onset complicated form of HSP caused by 
mutation in CYP2U1 gene. CYP2U1 is a cytochrome P450 family 2 member which plays an 
important role in modulating the arachidonic acid (AA) signaling pathway and in the 
metabolism of long chain fatty acids. CYP2U1 metabolizes AA into two bioactive metabolites 
19- and 20-HETE. We identified several patients carrying either homozygous truncating 
mutation (p.L21Wfs*191), and missense variations (p.D316V1; p.E380G1 and p.C490Y2), or 
compound heterozygous (p.C262R associated to p.R488W and c.1288+1G>A associated to 
p.G115S and p.R384I2). To determine the functional impact of missense variations on 
CYP2U1 ability to metabolize arachidonic acid, mutated and wild type transcripts of CYP2U1 
were transiently overexpressed in HEK293 cells. The CYP2U1 dependent metabolism of 
arachidonic acid was measured by incubating protein extracts from transfected cells with 
arachidonic acid (AA; 0 to 7 µM) and analyzed by LC-MS. CYP2U1L21Wfs*19, CYP2U1G115S, 
CYP2U1D316V, CYP2U1C490Y, CYP2U1R488W, and CYP2U1C262R variants revealed no activity, 
suggesting a loss of function. Moreover, the UV-vis difference spectrum of lysate from HEK 
cells expressing CYP2U1WT showed a peak at 450 nm characteristic of the presence of a 
cytochrome P450 FeII-CO complex. Interestingly, no significant peak at 450 nm could be 
detected from HEK cells expressing those variations. Finally, the location of each variation 
was determined in 3D CYP2U1 model and the variations’ effect on protein stability was 
evaluated. CYP2U1 mutants that have been related to HSP affect protein conformation or AA 
docking or heme binding. Variations p.R384I and p.E380G do not significantly modify the 
protein stability and its ability to correctly bind heme and to hydroxylate AA. They should be 
considered as polymorphisms.  
In conclusion, using several approaches we could demonstrate that among the 9 variations 
observed in SPG56 patients all except two (p.R384I and p.E380G) drastically affected 
CYP2U1 enzymatic activity and inhibited AA metabolism. During this work, we have 
developed an in vitro assay to determine the functional significance of non-synonymous 
variations. 
1. C. Tesson et al., Am J Hum Genet 91, 1051 (Dec 7, 2012). 

2. Unpublished data 

 

Abstract 25_Mutant forms of beta-glucosidase 2 (GBA2) associated with SPG46 
are enzymatically inactive and abnormally structured (Poster session I) 
 
Saki Sultanaa, Douglas B Vieirab, Jennifer Reichbauerc, Matthis Synofzikc,d, Fanny Mochele,f,g, Giovanni Stevanine, f,h, 
Rebecca Schülec,d,i, and Aarnoud C van der Spoela, b 
a Department of Biochemistry & Molecular Biology, Dalhousie University, Halifax, Nova Scotia B3H 4R2,Canada 
b Atlantic Research Centre, Departments of Pediatrics, Dalhousie University, Halifax, Nova Scotia B3H 4R2,Canada 
c Centre for Neurology and Hertie Institute for Clinical Brain Research, Eberhard-Karls-University, G-72074,Tübingen, Germany 
d German Centre of Neurodegenerative Diseases (DZNE), Eberhard-Karls-University, G-72074, Tübingen,Germany 
eINSERM U 1127, CNRS UMR 7225, Sorbonne Universités, UPMC Univ Paris 06, UMRS_1127, Institut du Cerveau et de la 
Moelle épinière, F-75013, Paris, France 
f APHP, Hôpital de la Pitié-Salpêtrière, Département de Génétique, F-75013, Paris, France 
g University Pierre and Marie Curie, Neurometabolic Clinical Research Group, F-75013, Paris, France 
h Ecole Pratique des Hautes Etudes, F-75014, Paris, France 
i Dr John T. Macdonald Foundation Department of Human Genetics and John P. Hussman Institute for Human Genomics, 
University of Miami Miller School of Medicine, Miami, FL 33136, USA. 

 

SPG46 is a recessive neurological condition with early onset (age 1-20), presenting with a 
combination of cerebellar ataxia and spastic paraplegia, cerebellar and cerebral atrophy, thin 
corpus callosum, axonal neuropathy, and cognitive impairment. SPG46 is associated with 
nonsense, missense, and frameshift mutations in the GBA2 gene, which codes for -
glucosidase 2, an enzyme involved in sphingolipid metabolism. The substrate of GBA2 is 
glucosylceramide, a membrane lipid made up of glucose and the hydrophobic compound 
ceramide. GBA2 cleaves glucosylceramide into glucose and ceramide, and is localized at the 
plasma membrane and endoplasmic reticulum. Recently, it was reported that GBA2 also can 
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transfer glucose to cholesterol, producing glucosyl-β-D-cholesterol. Currently very little is 
known about the involvement of GBA2, its substrate, or products, in muscle tone and motor 
control of the legs or additional roles in the central nervous system. 
For a first assessment of the consequences of SPG46-associated GBA2 mutations, we 

transfected cultured cells with GBA2 cDNAs encoding five nonsense (Tyr121*, Trp173*, 
Arg234*, Arg340* and Arg870*) and five missense mutants (Phe419Val, Asp594His, 
Arg630Trp, Gly683Arg, and Arg873His). Although the mutant forms of GBA2 were expressed 
at different levels, none of them raised the GBA2 activity of transfected cells above 
background, indicating that all ten mutants are enzymatically inactive [1]. In addition, 
whereas control lymphoblasts displayed a range of GBA2 activities, we found that 
lymphoblasts homozygous for the Arg340* and Arg630Trp mutations had nearly 
undetectable GBA2 activities. Further, compared to wild-type GBA2, the GBA2 mutants 
migrated very differently on native protein gels,indicating that these mutants had different 
conformations compared to the wild-type protein. These findings provide the first insights in 
the biochemical basis of the complex pathology seen in SPG46 patients. 
[1] Sultana S, Reichbauer J, Schüle R, Mochel F, Synofzik M, van der Spoel AC (2015). Lack 
of enzyme activity in GBA2 mutants associated with hereditary spastic paraplegia/cerebellar 
ataxia (SPG46). Biochem Biophys Res Commun 465: 35-40. 

 

Abstract 26_CCFS a quantitative score of cerebellar dysfunction and evolution 
in Friedreich ataxia (Oral presentation) 
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Background: To evaluate cerebellar impairment clinical scales have been proposed, such 

as the Scale for the Assessment and Rating of Ataxia (SARA), or the composite cerebellar 
functional severity (CCFS) score, a quantitative performance-based scale validated in 
autosomal dominant cerebellar ataxias and not in Friedreich ataxia (FRDA). Our objectives 
were to compare score evolutions of FRDA patients with those of patients with closely 
related diseases and controls; to assess the existence of a floor and a ceiling effect for CCFS 
and SARA scales; and to evaluate their validity for follow up and therapeutic studies.  
Method: FRDA patients were recruited prospectively from 2010 to 2015 in 11 European 
centers through the European Friedreich’s Ataxia Consortium for Translational Studies 
(EFACTS). Controls were recruited from the Genetics Department of the University Hospital 
Pitié-Salpêtrière in Paris, through the National Reference Center for rare diseases 
(NeuroGene) and in Milan.  
Results: 383 FRDA patients, 205 SCA patients, 59 FSP patients and 168 control individuals 

were consecutively recruited. FRDA patients have higher CCFS (1.225 ± 0.158 vs 1.101 ± 
0.175, 0.904 ± 0.080 and 0.843 ± 0.045, P < .0001) and higher SARA scores (18.3 ± 8.4 vs 
13.5 ± 7.1, 5.8 ± 4.8 and 0.8 ± 1.0, P< .0001) than SCA patients, FSP patients and controls 
respectively. SRM were moderate for both scales (0.20 [0.09;0.31] for CCFS and 0.33 
[0.20;0.46] for SARA). Sigmoid regression analyses showed a floor and a ceiling effect of the 
SARA that occurs earlier than the CCFS in FRDA and SCA populations. CCFS and SARA 
were both correlated with the number of repeats on the shorter allele, even after adjustment 
for disease duration. 
Conclusion: In order to monitor disease progression, SARA is suitable for both, dominant 

and Friedreich ataxias. A notable exception is very early and late stages of the disease, in 
which preventive therapeutic tools will have their place, that are more responsive to CCS 
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than SARA scores. In addition CCFS device in a multicenter context is an interesting tool, 
since it is simple, fast, and fully automated. 

 

Abstract 27_Can homozygous point mutation altering frataxin cause 
Friedreich's ataxia? (Oral presentation) 
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Friedreich ataxia, the most frequent autosomal recessive ataxia, is due to the deficiency of 
frataxin, a mitochondrial protein involved in iron-sulfur cluster biogenesis. Most patients are 
homozygous for an unstable GAA trinucleotide expansion in the first intron of the frataxin 
gene (FXN), leading to transcriptional impairment but not complete silencing. Although rare, 
a few patients, either with typical or atypical clinical presentation, are compound 
heterozygous for the GAA expansion and a point mutation. However, to date, no patient 
carrying a double point mutation with normal GAA repeat length has ever been reported, 
presumably because such combination would, in most cases, not be viable beyond early 
embryonic development. We report the identification of a patient carrying a homozygous 
point mutation, c.76C>G leading to the missense change p.Arg26Gly, in the mitochondrial 
targeting signal of the frataxin protein. The patient had a very atypical presentation for FRDA, 
consisting of mild generalized motor deficit with amyotrophy and without neuropathy, which 
was assumed to be in relation with the atypical nature of the mutation. Frataxin levels were 
mildly reduced in the patient’s muscle and fibroblasts. More importantly, we showed that the 
p.Arg26Gly mutation causes a severe cellular phenotype in the FRDA rescue model of 
Calmels et al., 2009. However, collection of two additional affected and four healthy siblings 
excluded linkage to FXN and allowed the identification of a linked homozygous nonsense 
mutation c.1024C>T (p.Arg342*) in the AAAS gene, involved in Triple-A syndrome. 
Subsequent clinical investigations of the proband confirmed late onset mild adrenal 
insufficiency (ACTH and cortisol below normal range) and swallowing problems suggesting 
achalasia, consistent with Triple-A syndrome diagnosis despite absence of alacrymia. In 
conclusion, this study demonstrates that the homozygous p.Arg26Gly pathogenic mutation of 
FXN is not sufficient to cause a neurological phenotype, presumably because the defective 
protein is compensated by a two fold increase of the FXN mRNA level, as observed in the 
fibroblasts of the proband. In contrast, such feedback compensation is not possible when 
both FXN mutations are expansions, due to subsequent transcriptional silencing. This 
suggests that homozygous hypomorphic FXN point mutations cannot cause FRDA because 
they do not mimic the pathophysiological mechanism of GAA expansions. 

 

Abstract 28_Mitochondrial energy imbalance and lipid peroxidation cause cell 
death in Friedreich’s ataxia (Poster session I) 
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Friedreich’s ataxia (FRDA) is an inherited neurodegenerative disease. The mutation consists 
of a GAA repeat expansion within the FXN gene, which downregulates frataxin, leading to 
abnormal mitochondrial iron accumulation, which may in turn cause changes in mitochondrial 
function. Although, many studies of FRDA patients and mouse models have been conducted 
in the past two decades, the role of frataxin in mitochondrial pathophysiology remains 
elusive. Are the mitochondrial abnormalities only a side effect of the increased accumulation 
of reactive iron, generating oxidative stress? Or does the progressive lack of iron-sulphur 
clusters (ISCs), induced by reduced frataxin, cause an inhibition of the electron transport 
chain complexes (CI, II and III) leading to reactive oxygen species escaping from oxidative 
phosphorylation reactions? To answer these crucial questions, we have characterised the 
mitochondrial pathophysiology of a group of disease-relevant and readily accessible 
neurons, cerebellar granule cells, from a validated FRDA mouse model. By using live cell 
imaging and biochemical techniques we were able to demonstrate that mitochondria are 
deregulated in neurons from the YG8R FRDA mouse model, causing a decrease in 
mitochondrial membrane potential (ΔΨm) due to an inhibition of Complex I, which is partially 
compensated by an overactivation of Complex II. This complex activity imbalance leads to 
ROS generation in both mitochondrial matrix and cytosol, which results in glutathione 
depletion and increased lipid peroxidation. Preventing this increase in lipid peroxidation, in 
neurons, protects against in cell death. This work describes the pathophysiological properties 
of the mitochondria in neurons from a FRDA mouse model and shows that lipid peroxidation 
could be an important target for novel therapeutic strategies in FRDA, which still lacks a cure. 

 

Abstract 29_A de novo heterozygous mutation in TUBB2A is responsible for a 
sporadic spastic ataxia syndrome resembling a sacsinopathy (Poster session 
I) 
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Alfa and β-tubulins are the major components of microtubules, in which they are continually 
incorporated and released, making these highly dynamic structures. Microtubules are 
implicated in a host of cellular functions, including structural support, mitosis, intracellular 
transport and play a critical role in neuronal function during cell proliferation, neuronal 
migration, and postmigrational development. 
Mutations in tubulin genes TUBA1A, TUBA8, TUBB2B, TUBB3 and TUBB5 are associated 

with a wide spectrum of disorders characterized by complex cortical and brain malformations, 
which are commonly referred to as “tubulinopathies”. Cushion et al. (2014) recently identified 
two de novo heterozygous mutation in TUBB2A (c.741C>G and c.743C>T) in two individuals 
with cortical dysplasia and brain malformation. TUBB2A is high expressed in brain, where it 
represents 30% of all -tubulins; the two mutations identified by Cushion at al. (2014) impair 
the correct formation of the α/β-tubulin heterodimer, resulting in the decrease or failure 
incorporation of β-tubulin into microtubule polymers. 
We report on a novel de novo variant in TUBB2A identified in a single patient by a trio-based 

WES strategy.  
The patient is currently 23-year-old young man (b. 1993), born in Chile from unrelated 
parents of Italian origin. The clinical history was characterized by delayed motor milestones, 
because he was able to sit around the age of 1 year and started to walk in tip toes at the age 
of 2 years. Around the age of 4 years and a half, the patient showed a spastic paraplegia and 
ataxic syndrome that worsened in the following years, due to gait difficulties and pyramidal 
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signs, which appeared in the upper limbs. At this point extensive metabolic investigations 
and molecular genetic analysis ruled out an early onset SCA, HSP syndromes, and other 
known neurodegenerative disorders. The brain MRI showed at the age of 8 years only 
periventricular T2 hyperintensities. Multimodal evoked potentials showed that SSERs were 
normal, while VEPs were mildly delayed with normal ERG. In the follow up, a reduced visual 
acuity with strabismus appeared together with progressive spasticity and ataxia, and distal 
amyotrophy of hands and feet, with foot drop. The patient lost autonomous walking at the 
age of 13. The neurological examination at the age of 17 years showed that cognitive level 
were somewhat sluggish and delayed. The Raven test was under 5%. He showed distal 
amyotrophy of hands and feet, strabismus and pendular nystagmus in all directions of gaze. 
The EMG and conduction velocity examination suggested a motor axonal neuropathy for 
upper and lower limbs. Spasticity was severe in lower limbs with bilateral foot clonus. The 
ophtamological examination showed normal optic disk but there were aspect of macular 
dystrophy bilaterally, although no signs of pigmental retinopathy. OCT showed normal 
parameters. A control MRI performed at the age of 18 years showed atrophy of the superior 
cerebellar vermis, T2-hypointense stripes, and thinning of the corpus callosum. The cognitive 
Wechsler-IV for adults detected a total score of 69,suggesting a mild cognitive defect. The 
MRI had features of a sacsinopathy, and after ruling out mutations in SACS in our patient, 
WES was performed, allowing to identify the de novo missense c.1249G>A (p.D417N) 
substitution in TUBB2A as the molecular event underlying this condition. Subsequently, we 
screened additional 14 SACS mutation-negative patients with symptoms suggesting a 
sacsinopathy, without finding any additional functionally relevant variant in TUBB2A.  
The D417N substitution does not appear to affect β-tubulin protein levels, nor any gross 
abnormality in microtubules organization in fibroblast cultured in basal condition. However, 
an abnormally slowing of microtubule polymerization after nocodazole treatment was 
observed. Moreover, both in early and late stages of re-polymerization, microtubule polymers 
were less abundant and disorganized, suggesting that the c.1249G>A substitution impairs 
cytoskeleton mobility, providing evidence for its pathogenetic role in this rare 
neurodegenerative disorder. 

 

Abstract 30_Results of Three On-line Surveys for People with HSP (Poster 
session I) 
 
Adam Lawrence, CEng. Diagnosed with HSP in 2009. 

 

This poster summarises results of three on-line surveys undertaken in 2013, 2014 and 2015 
for people with HSP, and reported on Rare Disease Day the following year. The surveys 
were advertised and reported on my HSP blog http://hspjourney.blogspot.co.uk/, in various 
HSP social media groups/channels and notified to various HSP support groups. 
The surveys each had around 100 respondents predominantly from the USA and the UK, but 
also Europe, Australia and other places. For full details: 
http://hspjourney.blogspot.co.uk/p/my-on-line-resarch.html  
2013: Mobility, Symptoms, Resources and Mis-diagnoses 
An analysis was undertaken between respondents’ mobility levels and the number of other 
symptoms they have from the list: bladder problems, bowel problems, back pain, fatigue, 
stress, depression, clonus, pes cavus, numbness, stiffness when it is cold, loss of vibration 
sensitivity in legs, hammer toes, loss of balance. 
Those who can walk unaided tend to have 4-5 minor symptoms, up to three moderate 
symptoms and no major symptoms. All respondents in this group had at least three 
symptoms, at least two of which were minor.  

http://hspjourney.blogspot.co.uk/
http://hspjourney.blogspot.co.uk/p/my-on-line-resarch.html
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Those who use mobility aids some of the time tend to have 4-5 minor symptoms, up to three 
moderate symptoms and up to one major symptom. All of the respondents in this group had 
at least five symptoms, at least one of which was minor.  
Those who use mobility aids all or most of the time tend to have 2-5 minor symptoms, up to 5 
moderate symptoms and up to 5 major symptoms. All of the respondents in this group had at 
least 7 symptoms. 
One fifth of respondents indicated that they had been correctly diagnosed with HSP the first 
time. The most frequent misdiagnoses were; Multiple Sclerosis, Cerebral Palsy, Arthritis and 
Charcot-Marie-Tooth disease. 
2014: Medication, Diet, Exercise and Relaxation 
The results showed that around three quarters of people are prescribed at least one form of 
medication for their HSP. Of those who do not take medication around half indicated that 
they have never been on medication for HSP with the others having previously been 
prescribed at least one medication, but no longer take any either because of side effects, 
because the medication was not effective or a combination of both. Medication is most 
commonly taken for Spasticity, Pain, Bladder, Spasms, Depression and Nerve Pain. 
Respondents indicated their medications, their perceptions of the benefits and any side 
effects. Almost half of the medication being taken is used to treat spasticity and spasms. The 
biggest proportion of this group of medications comprises people taking Baclofen (half of 
people). Other spasticity/spasm medications, with at least 5 respondents taking are: 
Botulinum toxin A / Botox / OnabotulinumtoxinA, Diazepam and Tizanidine / Zanaflex. One 
third of all medication being taken is for pain, ranging from over-the-counter medicines like 
paracetamol through to strong opioid medication like morphine. There is little published 
research to support the use of many of the medications used for treatment of HSP. 
2015: Modifications at Home, Depression and Quality of Life 
Respondents indicated that there is a wide range of modifications that they have made 
around their properties. Modifications tend to be made after an accident or after noticing a 
change in mobility/symptoms, although some people are making modifications early and are 
planning for future changes. Frequently, the first modifications made are the installation of 
grab rails within the property, and these are often fitted in the bathroom first. Subsequent 
modifications are made depending on the rate of progression of HSP. The parts of properties 
which are modified the most after the inclusion of grab rails are the bathroom/toilet with a 
range of different modifications made. Adjustments to beds are also relatively common. 
Respondents indicated the benefits from the different modifications they had made. People 
with HSP appear to suffer from depression more than the general population. Respondents 
completed the PHQ-2 depression screening questionnaire, which showed that around a 
quarter should seek further assessment. Results have been compared with the 2009 
Estonian study into depression with HSP, and a similar proportion of people with scores of 
zero, indicating no depression, is shown. 
Respondents also completed a sample of questions from the Patients Like Me Quality of Life 
survey and it is concluded that HSP appears to affect quality of life. From the data there 
appears to be two step changes in quality of life. The first step change is in social functioning 
at the point when mobility aids are needed and the second step change is in physical 
functioning when mobility aids need to be relied on most or all of the time. 

 

Abstract 31_A patient-derived stem cell model of Hereditary Spastic 
Paraplegia: Organelle trafficking impairment, oxidative stress and their rescue 
(Oral presentation) 
 
Gautam Wali, Ratneswary Sutharsan, Nicholas F Blair, Ariadna Recasens,  Youngjun Fan, Romal Stewart, Johana Tello, Denis 
I. Crane, Carolyn M Sue, Alan Mackay-Sim 
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Objective: Hereditary spastic paraplegia (HSP) is an inherited neurological disorder 
characterised by degeneration of long axons along the corticospinal tract, leading to lower 
limb spasticity and gait abnormalities. Mutations in the SPAST gene account for the largest 
group of adult-onset HSP patients. SPAST encodes for spastin, a microtubule severing 

protein. 
Methods: In olfactory neurosphere derived (ONS) cells from SPAST HSP patients; we 
investigated microtubule-dependent peroxisome movement using time-lapse imaging and 
automated image analysis. We also investigated oxidative stress and vulnerability to 
hydrogen peroxide. 
Results: The peroxisome transport in patient cells is deficient with the average speed of 
peroxisome transport lower in patient ONS cells compared to control ONS cells. Our 
observations show that this defect is specific to the peroxisome transport dependent on 
microtubules. We suggest that the reduced levels of stabilised microtubules in patient cells 
leads to reduction in the availability of stabilised microtubules upon which peroxisomes can 
travel. In addition, when the number of stabilised microtubules in patient ONS cells was 
restored with microtubule-binding drugs, peroxisome trafficking average speeds in patient 
ONS cells returned to control ONS cell levels. Patient ONS cells were under oxidative stress 
and were also more sensitive to hydrogen peroxide, which is exclusively metabolised by 
peroxisomes. Finally, we show that low doses of epothilone D (2nM), a tubulin-binding drug 
that restored the stable microtubules and rescued the peroxisome-trafficking deficit in patient 
ONS cells also reduced the sensitivity of patient ONS cells to hydrogen peroxide. Hydrogen 
peroxide is metabolized by catalase in peroxisomes. 
Discussion: Our findings suggest mechanism whereby SPAST mutations lead to reduced 
levels of stable microtubules which compromises peroxisome trafficking and leads to 
increased oxidative stress. These downstream effects of SPAST mutations may cause a 
chronic state of oxidative stress in cortical motor neurons and other neurons, which ultimately 
leads to their degeneration. We are presently investigating downstream effects of SPAST 
mutations in patient induced pluripotent stem cell derived neurons.  
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Background: The composite cerebellar functional severity, (CCFS), validated to quantify the 
cerebellar function in spinocerebellar ataxia, is simple, fast, and independent of evaluator 
examination skills. Cerebellar dysfunction is a frequent sign of multiple sclerosis (MS) and a 
significant predictor of disability progression. FSS of EDSS is widely used to assed cerebellar 
function but lacks precision.  
Objective: Validation of CCFS in multiple sclerosis patients and definition of threshold for a 
screening and diagnosis use of the CCFS. 
Methods: 110 patients with MS were assessed using the Expanded Disability Status Scale 

(EDSS) and the CCFS scores. Based on the cerebellar FSS, the patients were divided in 2 
groups: patients with (cerebellar FSS ≥ 1) and without (cerebellar FSS = 0) cerebellar 
impairment and the thresholds of CFSS to discriminate both groups were estimated. 
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Results: The patients (74 women, age: 45 ± 11 years) were of a wide range of disability 
(EDSS: 3.5 ± 2.4 and cerebellar functional severity score (FSS) of EDSS: 0.9 ± 1.3). The 45 
patients with cerebellar dysfunction (cerebellar FSS ≥1) had a higher CCFS than those 
without cerebellar signs (1.021 ± 0.129 versus 0.866 ± 0.051, p<0.0001) independently of 
any other clinical signs. To achieve a specificity of 95% (diagnosis context) a CCFS 
threshold of 0.955 could be considered and a threshold of 0.876 to achieve a 95% sensitivity 
(screening context).  
Conclusion: The CCFS is a specific method for the quantitative assessment of cerebellar 

involvement in MS as in spinocerebellar ataxia, and could be useful as a new clinical 
outcome measure for future trials. 

 

Abstract 33_SAOA vs. MSAc: Pronounced reduction of fractional anisotropy in 
the brainstem, cerebellar peduncles and corticospinal tract in MSAc compared 
to SAOA patients (Poster session I) 
 
Faber Ja,b, Giordano Ia,b, Jacobi Ha,b, Klockgether Ta,b  
a German Center for Neurodegenerative Diseases (DZNE), Bonn, Germany; b Department of Neurology, University Hospital 
Bonn, Bonn, Germany  

 

Introduction: Sporadic adult-onset ataxia of unknown etiology (SAOA)1,2 denotes the non-

hereditary degenerative adult-onset ataxia disorders that are distinct from multiple system 
atrophy (MSA)3. SAOA is defined by the following criteria: progressive ataxia, disease onset 
after the age of 40 years, informative and negative family history, no acute or subacute 
onset, no evidence of a causative gene mutation, no established symptomatic cause, no 
possible or probable MSA2,4. 
Aim and Hypothesis: The aim of this study was to investigate the differences of SAOA and 
the cerebellar variant of MSA (MSAc) patients by using diffusion tensor imaging.  
Methods: MRI was acquired from 27 SAOA and 10 MSAc patients. T1, T2 and diffusion 
weighted structural imaging with 30 directions were performed on 3T SIEMENS-Scanners. 
All patients were participants of the SPORTAX study (clinicaltrials.gov Identifier: 
NCT02701036). Data were analyzed by using TBSS (tract-based spatial statistics) included 
in FSL and vistasoft and MRtrix.  
Results: We found significant differences between SAOA and MSAc. For MSAc patients 
fractional anisotropy (FA) was significantly reduced in a widespread pattern within the 
mesencephalon, pons, middle cerebellar peduncles and the right sided corticospinal tract 
compared to SAOA patients (corrected for multiple comparisons, pFWE<0.05; Fig. 1a). In an 
uncorrected analysis, the pattern of FA-reduction in MSAc patients compared to SAOA 
patients was even more extensive (p<0.05) (Fig. 1b). The delineation of FA along cerebral 
white matter tracts showed lower FA along the corticospinal tracts in MSAc patients than in 
SAOA (Fig. 2). There was no significant decrease of FA-values in the SAOA group compared 
to MSAc.  
Discussion and perspective: Interpreting FA as a marker for microstructural integrity, our 
findings suggest that that MSAc patients in comparison to SAOA patients show a significant 
decline in white matter integrity pronounced in the brainstem, cerebellar peduncles and 
(right-sided) corticospinal tract. This is in accordance to the rapid clinical progression and 
volume loss within the brainstem as described for MSAc patients. Comparisons to healthy 
controls, analysis of the other diffusion parameters and volumetric analysis will follow.  
Literature  
1. Klockgether, T. Handbook of Clin. Neurology, Elsevier, 103, 253–262, 2012.  
2. Abele, M., et al., Sporadic adult onset ataxia of unknown etiology. J. Neurol. 254, 1384–1389, 2007.  
3. Gilman, S. et al. Second consensus statement on the diagnosis of multiple system atrophy. Neurology 71, 670–676, 2008.  
4. Gilman, S. et al. Evolution of sporadic olivopontocerebellar atrophy into multiple system atrophy. Neurology 55, 527–532, 
2000. 
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Abstract 34_Integrated multimodal biomarkers study in patients with SCA1, 
SCA2, SCA3 and SCA7 (Oral presentation) 
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* Presenting author 

 

Background: Spinocerebellar ataxias (SCAs) belong to polyglutamine repeat disorders and 
are characterized by a predominant atrophy of the cerebellum and the pons. As gene based 
therapeutic approaches are being developed in SCAs, it becomes increasingly important to 
identify readouts for trials with sufficient effect sizes. Clinical scores are useful but insufficient 
and a single biomarker is likely to fail reflecting the complexity of neurodegenerative 
processes. An integrated multimodal biomarkers approach is needed to generate composite 
scores with greater effect size that can reflect disease progression. 
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Methods: We studied a unique cohort of patients with SCA1 (n = 18), SCA2 (n = 14), SCA3 
(n = 22), SCA7 (n = 13) and healthy controls (n = 35) at two-year intervals at the ICM 
neuroscience institute. Various modalities (or blocks) were analyzed, with a focus on 
metabolic dysfunction, and included clinical  assessments (SARA, CCFS, calorimetry), 
metabolomics and lipidomics on plasma, structural (volumetry, diffusion tensor) and 
metabolic (1H and 31P magnetic resonance spectroscopy, MRS) neuroimaging. An integrative 
multi-block analysis was then used, based on regularized generalized canonical correlation 
analysis (RGCCA), in order to identify variables within each block that influence the 
relationships between blocks. 
Results: At baseline, SCA patients displayed significant volume loss and neurometabolic 
dysfunction in the pons and the cerebellum compared to controls. Functional 31P-MRS 
revealed mitochondrial oxidative dysfunction in the occipital cortex of SCA patients. These 
structural and functional alterations tended to be more pronounced in SCA2 and correlated 
with clinical scores in all SCAs. At two years, significant alterations in diffusivity (e.g. pontine 
crossing tract and cerebellar peduncle) were also observed in SCA patients compared to 
controls. Preliminary analyses are showing a significant progression of atrophy of the pons 
and cerebellum over two years, accompanied by worse clinical scores but no major change 
in neurometabolic profiles. RGCCA analyses performed at baseline further showed that 
changes in metabolites from the vermis (i.e. N-acetylaspartate and myo-inositol) and the 
plasma (i.e. alanine and proline) are strongly associated with changes in brain atrophy.  
Conclusion: Metabolic dysfunctions are likely contributing to the pathophysiology of SCAs 
and could be a target for intervention in association with gene based therapies. RGGCA is a 
promising tool to analyze multiple data in their natural, but complex, structure and shall help 
identifying sets of biomarkers from which composite scores will be derived. 

 

Abstract 35_Mortality due to Hereditary Ataxia: time trends and spatial 
differences in Europe (Poster session I) 
 
Arias-Merino G, Sánchez-Díaz G, Villaverde-Hueso A, Hens M, Abaitua I, Posada de la Paz M and Alonso V 

 

Key words: Rate Mortality, Hereditary Ataxia, Europe, Rare Diseases 
 

Background/Objective: The aim of this study was to determine time trends and 
geographical distribution of mortality due to Hereditary Ataxia (HA) in Europe.  
Method: Deaths due to HA were identified from WHO/Europe information system about 

mortality by G11 code, according to the International Classification of Diseases 10th revision. 
Age adjusted mortality rate was performed from 1999 to 2012. Time trends were assessed 
by Joint point regression analysis. ArcGIS was used in cartographic representation. 
Results: 2374 deaths due to HA (48% women, 52% men) were identified from 1999 to 2012. 

Countries with more registered deaths were Germany, Spain and the Netherlands, together 
accounting for 67% of cases in the studied period. 
The overall HA mortality rate was 0.054 x 100 000 population (0.061 men vs 0.047 women x 
100 000 population). Finland, Denmark, the Netherlands presented higher mortality rates 
than the global European mortality rate. On the other hand, countries with the lowest 
mortality rates are Moldova, Czech Republic, Latvia and Poland. 
Mortality due to HA remains stable from 1999 to 2010 in most European countries. Lithuania 
and Germany are exceptions since mortality have increased annually by 8.7% and 2.6%, 
respectively. In addition, temporal increase of HA mortality rate has been shown in Finland 
(from 2001 to 2010) and Hungary (1999-2004 and 2008-2012). 
Regarding geographical analysis of HA mortality, countries of the North, West and South of 
Europe showed higher rates than Central and South-East European countries. 
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Conclusions: Geographical differences in mortality due to HA are evident in Europe. 
Heterogeneity in the prevalence of different types of HA, in reporting deaths among 
countries, or other causes, may justify this variability. More extensive studies are needed in 
order to identify regional risk factors related to HA mortality in Europe. 

 

Abstract 36_The effects of a five-week c-mill training in patients with 
spinocerebellar ataxia (Poster session I) 
 
K. Huisman1, I. Toni1, V. Weerdesteyn2, B. van de Warrenburg1,2 
1 Donders Institute, Radboud University, Nijmegen, The Netherlands. 
2Department of rehabilitation, Radboud University medical centre Nijmegen , The Netherlands 

 

The cerebellum is known to play a strong functional role in both motor control and motor 
learning. In patients with spinocerebellar ataxia (SCA) a key neuropathological characteristic 
is atrophy, primarily in the cerebellum. Therefore the benefit of physiotherapeutic training 
remains controversial for patients with SCA. This study evaluates whether gait in SCA 
patients and healthy subjects can be improved by training on obstacle avoidance and 
dynamic stability. Twenty patients (age 50.2 ± 11.5, 6 female) and seventeen healthy 
controls (age 51.3 ± 11.7, 6 female) participated in this study. All SCA patients in this study 
were genetically tested and had the following subtypes; SCA 2 (n=2), SCA 3 (n=10), SCA 6 
(n=4), and SCA 14 (n=4). Patients were excluded from the study if they had other 
neurological disorders and/or a scale of the assessment of ataxia (SARA) gait sub score 
of >3 measured before the first training. The exclusion criteria’s for the healthy controls were 
neurological disorder or walking problems in their medical history. All participants received 
ten gait training sessions of one hour during five weeks. Training was performed on a 
treadmill with visual cues and obstacles projected on the belt’s surface. Each training session 
consisted of 6 blocks of gait adaptability exercises. During training, participants walked at a 
comfortable speed without using the handrails. The difficulty of the exercises was adjusted to 
each participant’s capability on each training session. Overall, at the beginning of the training 
period the patients performed the exercises at a slower pace (2.9 ± 0.4 km/h) than the 
controls (4.3 ± 0.3 km/h). At the end of the ten training sessions, patients performed the 
exercises with an average speed of 3.7 ± 0.6 km/h and healthy controls with 5.1 ± 0.3 km/h. 
To evaluate the effects of the training on the gait of the patients and the healthy controls, the 
outcome measures were assessed a week before the first training and a week after the last 
training. All the participants were tested on their gait speed in four conditions walking on a 6 
meter broad (27cm) path, 6 meter narrow (9cm) path, 10 meter broad (27cm) path and 10 
meter narrow (9cm) path. The results of the independent t-test between patients (mean 
SARA-score 9.7 ± 2.5) and healthy controls (mean SARA-score 1.2 ± 1.3) showed that on 
average the healthy controls walked significantly faster (Bonferroni corrected p-value 
p<0.0125) than the patients in each of the 4 path conditions. Repeated-measures ANOVA 
results showed that there was a significant (p<0.5) main effect of path type on the time it took 
to walk over the path F(1.3, 45.9)= 88.0. There was a significant interaction between the type 
of path and the group of participants. After training, the healthy controls did not improve their 
gait speed in any of the conditions, whereas the SCA patients improved significantly in the 
ten meter narrow path condition (p=0.028). These data confirm in a larger sample previous 
pilot results, showing training effects specific to the SCA patients. One of the most prevalent 
compensatory mechanisms in SCA patients is that they increase their step width to improve 
their balance during gait, raising the possibility that this effects dynamic stability in patients 
with SCA. Ongoing studies will isolate the cortical and cerebellar structures supporting motor 
learning in these patients which will be presented at the meeting. 
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Abstract 37_In vitro disease modelling of Hereditary Spastic Paraplegia type 11 
and 15 (Poster session I) 
 
PhD Student: Luke Hill 
Supervisor: Professor Tom Warner  
University: University College London 
Institute: Institute of Neurology / Reta Lila Weston Institute of Neurological Studies 
Department: Department of Molecular Neuroscience  
 

Mutations in the spastic paraplegia genes SPG11 and SPG15 cause the two most common 
types of autosomal recessive hereditary spastic paraplegia. Both SPG11 and SPG15 
patients exhibit indistinguishable complex phenotypes due to widespread neurodegeneration. 
However, lower limb paraparesis and other clinical symptoms often occur early on in life, 
normally around the second decade, implying a developmental dysfunction as well as a 
neurodegenerative aspect. Given such a phenotype, disease modelling with human induced 
pluripotent stem cells appears the most suitable form of in vitro study. Using human neurons 
derived from SPG11 and SPG15 patient iPSC lines my PhD aims to investigate both 
developmental and neurodegenerative pathophysiology. Furthermore given that patients 
present with indistinguishable phenotypes and that the protein products of SPG11 and 
SPG15 are binding partners, both types of HSP may result as a consequence of perturbation 
of the same cellular process. Therefore, studying both may lead to future therapeutic 
treatments capable of treating a group of related HSPs. 
The field of iPSC research is still developing and has a long way to fulfil its predicted role in 
disease modelling, drug discovery and cell therapy. Current neuronal differentiation protocols 
are time consuming, labour intensive and often produce immature (foetal) neurons that are 
not sub-type specific, making disease modelling difficult. In most complex HSPs layer V 
corticospinal motor neurons are most susceptible to the disease and often the first neuronal 
sub-type to present with pathology. Evidently, for effective disease modelling of 
neurodegenerative disease, generation of pure populations of sub-type specific neurons are 
required. As a second aim of my PhD I will utilise and apply developmental principles to 
shorten iPSC derived corticogenesis as well as generate pure populations of the two most 
susceptible neuronal sub-types in SPG11 and SPG15: layer V corticospinal motor neurons 
and layer II/ III corticocallosal projection neurons. 

 

Abstract 38_Mitochondrial morphology and cellular distribution is altered in 
SPG31 patients in a DRP1-dependent manner (Poster session I) 
 
Julie Lavie1,3, Roman Serrat2,3,*, Nadège Bellance1,3,*, Gilles Courtand4, 3, Jean-William DupuyXX,3 , Christelle Tesson5, Guillaume 
Banneau6, Giovanni Stevanin5, Alexis Brice5, Didier Lacombe1,3, Alexandra Durr5, Fréderic Darios5, Rodrigue Rossignol1,3, Cyril 
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SPG31 is a rare neurological disorder caused by mutation in REEP1 gene which encodes a 

microtubule interacting protein, REEP1. To date, it is still unknown how REEP1-dependent 
processes are responsible for the onset of SPG31. REEP1 is known to regulate morphology 
and trafficking of various endomembranes through interactions with microtubules. In this 
study, we collected primary fibroblasts of 5 SPG31 patients to study mitochondrial 
morphology and we found that patient cells display a highly tubular mitochondrial network 
compared to controls. We found that these morphological alterations are caused by the 
inhibition of mitochondrial fission protein, DRP1, due to its hyperphosphorylation at the serine 
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637 residue. Genetic or pharmacological-induced decrease of DRP1-S637 phosphorylation 
restores the mitochondrial morphology in patient cells. Furthermore, ectopic expression of 
REEP1 carrying pathological mutations in primary neuronal culture drastically targets REEP1 
to mitochondria. REEP1 mutated proteins sequester mitochondria in the perinuclear region of 
the neurons and therefore, hamper mitochondrial transport along the axon. Knowing the 
importance of mitochondria distribution and morphology for neuronal health, our results 
support the involvement of mitochondrial dysfunction in the SPG31.  

 

Abstract 39_Clinical features and molecular pathogenesis of Spinocerebellar 
Ataxia 38 (SCA38) (Oral presentation) 
 
Eleonora Di Gregorio 1,2, Barbara Borroni 3, Marta Ferrero 1, Loredana Boccone 4, Chiara Costanzi 3, Laura Orsi 5, Simona 
Cavalieri 1, Elisa Giorgio 1, Cecilia Mancini 1, Elisa Pozzi 1, Nico Mitro 6, Donatella Caruso 6, Alfredo Brusco 1,2. 
1 Medical Genetics Unit, Città della Salute e della Scienza University Hospital, Turin, Italy 
2 Department of Medical Sciences, University of Turin, Turin, Italy 
3 Neurology Unit, Department of Clinical and Experimental Sciences, University of Brescia, Brescia, Italy 
4 Ospedale Regionale Microcitemie, ASL 8, Cagliari, Italy 
5 Neurologic  Division 1, Department of Neuroscience and Mental Health, Città della Salute e della Scienza University Hospital, 
Turin, Italy 
6 Department of Pharmacological and Biomolecular Sciences, University of Milan, Milan, Italy 

 

SpinoCerebellar Ataxia type 38 (SCA38) is a rare form of autosomal dominant ataxia caused 
by mutations in the elongation of very long chain fatty acids-like 5 gene (ELOVL5).  At 
present, only two missense mutations have been reported in the gene, c.689G>T 
(p.Gly230Val; three Italian families) and c.214C>G (p.Leu72Val; one French family). 
In twenty-one SCA38 patients, from three families, with the ELOVL5 c.689G>T mutation, we 
characterized clinical features and disease course. SCA38 showed an onset in the fourth-fifth 
decade of life with slow progression, and complete penetrance by age 50 yrs. 
The clinical picture corresponded to a pure cerebellar ataxia and included gait ataxia, 
nystagmus and dysarthria as the foremost manifestations. Among features helping the 
diagnosis, pes cavus without paraparesis (82% of cases) and early hyposmia/anosmia (73% 
of cases). Disease progressed with cerebellar symptoms such as limb ataxia, dysarthria, 
dysphagia, and ophtalmoparesis followed in the later stages by ophtalmoplegia. Peripheral 
nervous system involvement was present in the last phase of disease with sensory loss. 
Brain imaging documented specific damage of cerebellum with sparing of cerebral cortex 
and no significant white matter disease.  
Pathogenetic mechanisms underlying the disease are still poorly defined. We previously 
demonstrated a subcellular mislocalization of p.Gly230Val ELOVL5 protein in different 
cellular models (COS-7; SK-N-BE2, NIH/3T3 and HeLa cells). The wild type protein localized 
as expected in the endoplasmic reticulum (ER) compartment. In contrast, aberrant ELOVL5 
showed a less diffuse ER signal, with a perinuclear and polarized subcellular localization, 
consistent with an increase in the Golgi apparatus.  
Based on these data, we hypothesized p.Gly230Val-ELOVL5 is a misfolded protein able to 
activate the cellular unfolded protein response (UPR). We showed ELOVL5 protein 
expression was significantly increased in SCA38 fibroblasts after a 24h treatment with MG-
132, a membrane-permeable proteasome inhibitor, supporting ELOVL5 folding was affected 
by p.Gly230Val. By western blot analysis of the UPR markers CHOP, ATF-4 and XBP1, all 
significantly increased in COS7 cells stably expressing p.Gly230Val ELOVL5, we 
demonstrated activation of ER-stress response. 
Based on these data, we reasoned that the use of a chemical chaperone, such as 4 - 
phenylbutyrate (4-PBA) might act on misfolded ELOVL5 reverting to a physiological 
endoplasmic reticulum distribution of the protein and to a cellular rescue from ER-stress.  
Our preliminary data on COS7 cells, stably expressing p.Gly230Val ELOVL5, demonstrated 
that a 24 hours treatment with PBA relocalized the protein into ER.  
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In conclusion, our results support a role for altered ER-stress response in SCA38 
pathogenesis, suggesting chemical chaperones might be useful in the treatment, as already 
proposed for other neurodegenerative diseases. 

 

Abstract 40_Spg11 knockout in mouse mimics the pathology observed in 
patients (Oral presentation) 
 
Julien Branchu (1), Laura Sourd (1,2), Céline Leone (1,2), Alexandrine Corriger (1,2), Typhaine Esteves (1), Raphaël Matusiak 
(1), Maxime Boutry (1), Magali Dumont (1), Alexis Brice (1), Khalid El-Hachimi (1,2), Giovanni Stevanin (1,2) and Frédéric 
Darios (1 
(1) : Institut du Cerveau et de la Moelle épinière (Inserm U1127, CNRS UMR7225, UPMC UMR_S975, Sorbonne Universités), 
75013 Paris, France 
(2) : Ecole Pratique des Hautes Etudes, Neurogenetics team, Paris France. 

 

Hereditary Spastic Paraplegias (HSP) constitute the second most frequent group of motor 
neuron diseases characterized by progressive bilateral weakness, spasticity and loss of 
vibratory sense in the lower limbs. These symptoms are mainly due to the degeneration of 
axons of the upper motor neurons of the corticospinal tract. 
Autosomal recessive HSP with thin corpus callosum and mental impairment is a common 
and clinically distinct form of familial HSP that is associated with mutations in the SPG11 
gene on chromosome 15q in most affected families. SPG11 mutations are either nonsense 
or indels leading to a frameshift, in agreement with a loss of function mechanism. SPG11 

encodes a 2,443 amino acid protein of unknown function named spatacsin. It localizes to 
various cellular organelles and compartments, including endoplasmic reticulum, lysosomes 
and microtubules. 
To investigate how the loss of spatacsin function leads to motor neuron neurodegeneration, 
we generated and characterized a Spg11 knockout mouse model. These mice recapitulate 
most of the clinical hallmarks observed in SPG11 patients: they showed progressive gait 
impairment, coordination problems and motor dysfunction that started early and worsened 
with time. All the Spg11 knockout mice also exhibited muscle strength loss and half of them 

developed lower limb spasticity and walk with stiff legs.  
These behavioral deficits were associated with progressive brain atrophy with loss of 
neurons in the primary motor cortex and cerebellum as well as global spinal cord atrophy 
with loss of the large surface motor neurons and accumulation of dystrophic axons in the 
corticospinal tract. Interestingly, examination of the motor neuron alterations showed that the 
degeneration was preceded by an accumulation of autofluorescent lipid material in lysosomal 
structures. This new mouse model will help to decipher the role of spatacsine and the 
physiopathology of this disabling disease. 

 

Abstract 41_A novel UBQLN2 mutation in a family with spastic paraplegia 
associating amyotrophic lateral sclerosis (Poster session I) 
 
Roselina Lam1*, Elisa Teyssou1*, Laura Chartier1*, Maria-Del-Mar Amador2, Mathilde Mairey1,3, Bertrand Fontaine1,2, François 
Salachas1,2, Giovanni Stevanin1,3 and Stéphanie Millecamps1 
*Equal contribution 
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Moelle épinière, ICM, 75013, Paris, France 
2Département des Maladies du Système Nerveux, Assistance Publique Hôpitaux de Paris (AP-HP), Hôpital de la Pitié-
Salpêtrière, 75013, Paris, France 
3Ecole Pratique des Hautes Etudes, 75014 Paris, France 

 

We report a family including 7 members (on 4 generations) who were affected by spastic 
paraplegia (SP). Main SP related genes were analyzed in 3 affected members of this family 
and no causing mutation was identified. As ten years after the onset of SP (that occurred at 
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35y), one of these SP members developed an aggressive Amyotrophic Lateral Sclerosis 
(ALS) disease (complete loss of mobility of legs and arms within 12 months with dysarthria 
and diaphragmatic paralysis due to the degeneration of motor neurons in the spinal cord, the 
brainstem and the cortex), major ALS related genes were also analyzed. A mutation in 
UBQLN2 (c.1516C>G, p.Pro506Ala) was identified in the 3 SP patients. UBQLN2 is an 
intronless gene located on the X chromosome, which encodes ubiquilin-2, a component of 
the ubiquitin inclusions detected in degenerating motor neurons in ALS patients.  

Ubiquilin-2 contains ubiquitin-like (UBL) and ubiquitin-associated (UBA) domains and is 
involved in several protein degradation pathways including the ubiquitin-proteasome system 
(UPS), the endoplasmic reticulum-associated protein degradation (ERAD) pathway and 
autophagy. Mutations in UBQLN2 have been identified in families with dominant X-linked 
juvenile and adult-onset ALS and ALS/dementia, but remained rare in ALS populations. 
Nevertheless seven point mutations involving one proline residue of a unique domain of the 
ubiquilin-2 protein, containing 12 PXX tandem repeats, have been identified as being 
associated with familial ALS. Other genetic analyses performed on ALS/Frontotemporal 
dementia patients identified variants outside the PXX domain that remain of unknown 
significance. 
The Pro506Ala UBQLN2 mutation identified in the PS family, which is located in the PXX 
domain, has never been previously reported, was absent from ExAC Browser database and 
was predicted to be deleterious by SIFT in silico analysis. Experiments performed on patient 

lymphoblasts showed that protein degradation pathways were improperly regulated. Our 
results confirm the role of UBQLN2 PXX tract in ALS pathogenesis and expand the spectrum 
of UBQLN2 mutations to SP phenotype. 

 

Abstract 42_Quantitative and qualitative instrumental balance assessment in 
SCA1 and SCA2 patients (Poster session I) 
 
Anna Sobańska1, Maria Rakowicz1, Anna Sulek2, Leszek Czerwosz3 
1-Department of Clinical Neurophysiology, Institute of Psychiatry and Neurology, Warsaw, Poland 
2-Department of Genetics, Institute of Psychiatry and Neurology, Warsaw, Poland 
3-Mossakowski Medical Research Centre, Polish Academy of Sciences, Warsaw, Poland 

 

Disequilibrium is one of the first signs of spinocerebellar ataxias (SCAs). In Polish population 
the most frequent are SCA1 and SCA2. An objective assessment of the disease severity is 
crucial to compare patients results between sites. The mean center of pressure velocity 
(COPV) is commonly used and the most reliable, traditional parameter. On previous 
stabilograms in the patients group we often observed fast alternating COP deviations 
(FACDs). They seem to reflect short-lasting instability. We defined FACDs1: deviation>5mm 
lasting<0.5s and FACDs2: deviation>10mm lasting<1. FACDs were recorded when eyes 
were opened only in 5% of healthy controls in the age range 19-70 years. That is why we 
postulate: If any FACD is to be seen on stabilogram with opened eyes, there is a high 
probability of real postural impairment. FACDs evaluation can be used as a fast, qualitative, 
screening parameter. 
The aim of the study was to establish how COPV and FACDs correlate with the SCA 
manifestation. 
Center of pressure (COP) sway was recorded in 25 SCA1 and 12 SCA2 symptomatic 
patients with eyes opened and closed for 32 seconds. Neurological examination was 
performed with the Scale for Assessment and Rating of Ataxia (SARA) and Inventory of Non-
Ataxia Signs (INAS). SCA1 group comprised of 20-71years-old patients with SARA 

11.025.4 points (range 4-25.5) and SCA2 group: 24-66 years-old, SARA 14.174.1 (range 
6.5-22.5). COPV, FACDs1 and FACDs2were calculated from each stabilogram. They were 
compared with our laboratory normal limits. The correlation with SARA, INAS and CAG 
repeat number and linear discriminant analysis (LDA) were calculated.  
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All stabilogram measures expressed highly significant differences among SCA patients and 
healthy volunteers. They revealed high correlations with SARA. However, only in SCA2 
group some of them correlated with INAS and the CAG repeat number (Table1). LDA 
calculated from all the analyzed COP parameters classified correctly 90% of the subjects to: 
control group, SCA1 and SCA2 (Table2). 
To conclude, COPV and FACDs are easy parameters to measure. COP sway significantly 
correlates with the disease severity and can serve as objective balance assessment. The 
parameters of COP differentiate SCA1 and SCA2 patients to the some extent, which is 
probably due to more prominent abnormalities in SCA2 group mostly related to neuropathy. 
 
Table1. Normal limits of COP parameters. Statistical differences between SCA1, SCA2 and control 
group. Coefficient correlation of COP parameters vs. SARA and INAS in SCA groups. 
 

 Eyes opened Eyes closed 

COPV 
(mm/s) 

FACD1 
(No./32s) 

FACD2 
(No./32s) 

COPV 
(mm/s) 

FACD1 
(No./32s) 

FACD2 
(No./32s) 

Control 
group 
(n=74) 

9.442.51 0.230.94 0.120.57 12.073.98 0.741.62 0.591.27 

Normal limits 
(+2SD) 

14.5 2 1 20.0 4 3 

No. of 
abnormal 

results 

4 3 3 4 3 2 

SCA1 (n=25) 

p<0.05 
31.5217.2 

0.000 
17.8421.0 

0.000 
11.6812.4 

0.000 
59.3334.9 

0.000 
36.8832.4 

0.000 
29.0023.6 

0.000 

Number of 
abnormal 

results 

21 17 16 23 20 22 

SARA 
correlation 

r>0.5 

0.69 0.60 0.70 0.74 0.55 0.54 

INAS  
correlation 

ns ns ns ns ns ns 

CAG number 
correlation 

r>0.5 

ns ns ns ns ns ns 

SCA2 (n=12) 

p<0.05 
38.5126.7 

0.000 
21.4226.6 

0.000 
16.9221.0 

0.000 
95.5762.5 

0.000 
71.7541.2 

0.000 
53.5834.4 

0.000 

Number of 
abnormal 

results 

12 9 11 11 11 11 

SARA 
correlation 

r>0.5 

0.67 0.61 0.63 0.55 0.66 0.64 

INAS  
correlation 

0.67 0.63 0.63 0.46 0.38 0.52 

CAG number 
correlation 

r>0.5 

ns ns ns ns 0.59 0.59 

 
Table2. Linear discriminant analysis on the basis of all the six analysed COP parameters. 
 

Analyzed groups % of correctly 
classified subjects 

Predicted group 

Control group SCA1 SCA2 

Control group 
(n=74) 

98,6 73 1 0 

SCA 1 (n=25) 72,0 4 18 3 

SCA 2 (n=12) 75,0 2 1 9 

Total 90,1    
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Abstract 43_Subclinical involvement of nonmotor sensory tracts in the brains 
of SPG3 and SPG4 patients (Poster session I) 
 
Anna Sobańska1, Maria Rakowicz1, Anna Sulek2, Iwona Stępniak2, Ewelina Elert-Dobkowska2, Elżbieta Waliniowska1, Wioletta 
Krysa2, Wanda Lojkowska3, Aleksandra Wierzbicka-Wichniak1 
1: Department of Clinical Neurophysiology, 2: Department of Genetics, 3: Department of Neurology, Institute of Psychiatry and 
Neurology, Warsaw, Poland 

 

Hereditary spastic paraplegias (HSPs) comprise a heterogeneous group of rare, 
neurodegenerative disorders. The most prominent HSP features: spastic paraparesis, mild 
somatosensory deficits and bladder dysfunction may be accompanied by additional 
symptoms i.e.: neuropathy, epilepsy, dementia, deafness. The previous reports concerning 
subclinical impairments of nonmotor sensory brain structures in spastic paraplegia type 
3(SPG3) and type 4 (SPG4) using visual (VEPs), brain auditory evoked potentials (BAEPs) 
or EEG have been limited to case reports. In the present study the assessment of such 
abnormalities based on VEPs, BAEPs and EEG was performed in 28 SPG 4 and 9 SPG3 
patients. Additionally, the subjects underwent brain MRI. Disease severity was evaluated 
with Spastic Paraplegia Rating Scale (SPRS). The EEG examination revealed abnormalities 
in 9 (35%) SPG4 patients, including epileptiphorm discharges in six, while it was intact in 
SPG3 individuals. In 38% of SPG3 and 48% of SPG4 patients VEPs P100 revealed latency 

prolongation, however of mild degree: SPG3 127 7.8ms, SPG4 122.36.4ms. BAEPs were 
distracted accidentally. Moreover, 64% of SPG4 cases showed changes in brain MRI. 
Regarding the mutation type, the SPG4 patients with microrearrangements presented 
significantly longer VEPs latencies, contrary to the cases with point mutations. In conclusion, 
our study shows that SPG3 and SPG4 phenotypes are often combined with subclinical 
nonmotor sensory symptoms. The more detailed neurological diagnostic tests, the higher 
possibilities are to find additional symptoms in SPG patients. Thus we question whether HSP 
patients should be qualified into pure or complicated forms any more. 

 

Abstract 44_A Wearable Proprioceptive Stabilizer (Equistasi) for rehabilitation 
of limb and gait ataxia in hereditary cerebellar ataxias: a pilot open-labeled 
study (Poster session I) 
 
Leonardi L, Marcotulli C, Arcuria G, Serrao M, Pierelli F, Paone P, Filla A, Saccà F, Aceto G, Casali C. 
Department of SBMC, Sapienza University Rome, Rome, Italy.  
IRCCS-Neuromed, Pozzilli, IS, Italy. 
Dipartimento di Neuroscienze e Scienze riproduttive ed odontostomatologiche, Università degli Studi di Napoli Federico II, 
Napoli, Italy 

 

Background: Muscle spindles endings are extremely sensitive to externally applied 

vibrations, and under such circumstances they convey proprioceptive inflows to the central 
nervous system that modulate the spinal reflexes excitability or the muscle responses elicited 
by postural perturbations. The aim of this pilot study is to test the feasibility and effectiveness 
of a wearable proprioceptive stabilizer (Equistasi) that emits focal mechanical vibrations in 
patients affected by hereditary cerebellar ataxias. 
Methods: Twelve adult patients (3 females and 8 males; 2 with SCA3, 3 with SCA2, 1 with 
SCA1, 6 with FRDA) wore an active device for 3 weeks. All the patients were able to walk 
alone or with minimal assistance and continued their program of physical training during the 
whole study duration. There were no statistically significant differences in term of disease 
duration, SARA score, BMI, weight and height between SCAs and FRDA groups. 
Assessments were performed at baseline, after the device use (T1), and three weeks after 
(T2). SARA, 9-HPT, PATA, 6MWT, spatio-temporal gait parameters measured with BTS-G-
Walk inertial sensor, were used as study endpoints. 
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Results: Three patients with FRDA were lost from follow up because of lack of compliance in 
device use. Nine patients (6 SCAa and 4 FRDA) were evaluated at T1. Improvement in 
SARA (from 10,7 to 9,5, P 0,027), 9-HPT dominant hand (from 37,5 sec to 33,3 sec, P 
0,008), 9-HPT non dominant hand (from 37,5 sec to 33,3 sec, P 0,038), PATA test (from 18,4 
to 21,5, P 0,011), 6MWT (from 322,1 mt to 380,1 mt, P 0,036), cadence (from 96,8 steps/min 
to 105,9 steps min, P 0,021), length of cycle (from 1,17 mt to 1,22 mt, P 0,017), support 
right/cycle (from 69,4% to 65,3%, P 0,011), support left/cycle (from 67,9% to 62,7%, P 
0,038), flight right/cycle (from 30,5% to 34,6%, P 0,011), flight left/cycle (from 17% to 13,8%, 
P 0,038). No statistically significant differences in terms of speed, length of step right/cycle, 
length of step left/cycle were detected. No significant outcome differences were disclosed 
between SCAs group and FRDA group. T2 data are still not available. All patients tolerated 
the device well, without reported adverse effects. 
Conclusions: This small open-labeled study represent a first preliminary evidence that focal 
mechanical vibration exerted by a wearable proprioceptive stabilizer might improve limb and 
gait ataxia in patient with hereditary cerebellar ataxias. This is an ongoing study and T2 data 
are still not available. Therefore, we still have no information about the persistence of clinical 
scale and gait modifications after the device discontinuation. Further wider randomized-
controlled studies are necessary to establish the effectiveness of this non-pharmacological 
rehabilitative therapeutic approach to limb and gait ataxia in hereditary cerebellar ataxias. 
 
Alfonsi E, Paone P, Tassorelli C, et al. Acute effects of high-frequency microfocal vibratory stimulation on the H reflex of the 
soleus muscle. A double-blind study in healthy subjects. Functional Neurology. 2015;30(4):269-274. 
doi:10.11138/FNeur/2015.30.4.269. 
Volpe D, Giantin MG, Fasano A. A Wearable Proprioceptive Stabilizer (Equistasi®) for Rehabilitation of Postural Instability in 
Parkinson’s Disease: A Phase II Randomized Double-Blind, Double-Dummy, Controlled Study. Quinn TJ, ed. PLoS ONE. 
2014;9(11):e112065. doi:10.1371/journal.pone.0112065. 
Schwesig R., Leuchte S., Fischer D., Ullmann R., Kluttig A. Inertial sensor based reference gait data for healthy subjects 
Gait and Posture (2011) [Epub ahead of print]. 

 

Abstract 45_Deficit of coordination between upper and lower body segments 
during gait in patients with ataxia: biomechanical evidences and rehabilitative 
proposals (Poster session I) 
 
Carlo Casali1, MD, PhD, Luca Leonardi1, MD Martina Rinaldi3, Alberto Ranavolo4, PhD, Carmela Conte5 PhD, , Francesco 
Pierelli1,6, MD, Mariano Serrao1,2*, MD, PhD 
1Department of Medico-Surgical Sciences and Biotechnologies, University of Rome Sapienza 2Rehabilitation Centre, Policlinico 
Italia, Piazza del Campidano 6, 00162 Rome, Italy 
3Department of Engineering, Roma TRE University, Via Ostiense 159, 00154 Rome, Italy 
4 Department of Occupational and Environmental Medicine, Epidemiology and Hygiene, INAIL, Via Fontana Candida 1, 00078 
Monte Porzio Catone, Rome, Italy 
5  Fondazione Don Gnocchi, piazzale Morandi 6, 20121 Milan, Italy 
6 IRCCS, Neuromed, Via Atinense, 20C, 86077 Pozzilli (IS), Italy 

 

Coordination between different body segments is pivotal in maintaining an effective and 
stable gait. It has been shown that patients with gait ataxia present with abnormal oscillations 
of the upper body, but no systematic studies have evaluated the deficit of coordination 
between upper and lower body segments so far. In the present study, the spatio-temporal 
relationship between trunk and thigh movements were evaluated during walking by mean of 
3D motion analysis system using the continuous relative phase (CRP) method (CRP) in a 
sample of patients with degenerative cerebellar ataxia and in a control group. We found that 
patients showed an extremely chaotic pattern compared to controls. Furthermore, the deficit 
of coordination between upper and lower segments impaired the dynamic balance and was 
related to the disease severity. We believe that treating such deficit of coordination may 
represent one of the main targets of intervention in the neurorehabilitation of patients with 
ataxia. Based on our findings, we propose a specific rehabilitation program and the use of 
specific orthotic devices (elastic suits) for these patients. 
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Abstract 46_Gait patterns in patients with Hereditary Spastic Paraparesis 

(Poster session I) 
 
Carlo Casali, MD,PhD1, Martina Rinaldi3*, Alberto Ranavolo, PhD4, , Giovanni Martino5,6, Luca Leonardi MD 1,Carmela Conte 
PhD7, TiwanaVarrecchia3, Draicchio Francesco, MD, PhD4, Francesco Lacquaniti, MD, PhD5,6,8, Francesco Pierelli, MD 1,9 
Mariano Serrao,MD, PhD1,2*, 
1Department of Medico-Surgical Sciences and Biotechnologies, University of Rome Sapienza, Via Faggiana 34, 04100 Latina, 
Italy 
2 Rehabilitation Centre, Policlinico Italia, Piazza del Campidano 6, 00162 Rome, Italy 
3Department of Engineering, Roma TRE University, Via Ostiense 159, 00154 Rome, Italy 
4 Department of Occupational and Environmental Medicine, Epidemiology and Hygiene, INAIL, Via Fontana Candida 1, 00078 
Monte PorzioCatone, Rome, Italy 
5 Centre of Space Bio-Medicine, University of Rome Tor Vergata,  Via Orazio Raimondo 18,00173 Rome, Italy 
6Laboratory of NeuromotorPhysiology, Istituto Di Ricovero e Cura a Carattere Scientifico Santa Lucia Foundation,  Via Ardeatina 
306, 00179 Rome, Italy 
7 Fondazione Don Gnocchi, piazzale Morandi 6, 20121 Milan, Italy 
8 Department of Systems Medicine, University of Rome Tor Vergata, Via Montpellier 1,  00133 Rome, Italy 
9 IRCCS, Neuromed, Via Atinense, 20C, 86077 Pozzilli (IS), Italy 

 

Herein we describe the gait patterns in Hereditary Spastic Paraparesis (HSP) in terms of 
time-distance, kinematic, kinetic and electromyographic characteristics, and to identify 
subgroups of patients according to specific kinematic features of walking. 50 patients with 
HSP were evaluated by means of computerized gait analysis and compared to a group of 50 
matched healthy participants. We computed time-distance parameters of walking, and the 
range of angular motion (RoM) at hip, knee, and ankle joints, and at the trunk and pelvis. 
Lower limb joint moments and muscle co-activation values were also evaluated. Three 
distinct subgroups of HSP patients were identified based on the RoM values. Subgroup 1 
was characterized by reduced hip, knee and ankle joint RoMs. Patients of this subgroup 
were the most severely affected from a clinical standpoint, had the most marked spasticity, 
and walked at the slowest speed. Subgroup 3 was characterized by an increased hip joint 
RoM, but knee and ankle joint RoM values were close to control values. These patients were 
the least affected, and showed the highest walking speed. Finally, subgroup 2 showed 
reduced knee and ankle joint RoMs, and hip RoM values close to control values. Disease 
severity and gait speed in subgroup 2 were intermediate between those of subgroups 1 and 
3. 
Conclusions: We identified three distinctive gait patterns in patients with HSP that correlated 
robustly with clinical data. The ability to distinguish specific features in gait patterns of 
patients with HSP may help tailoring pharmacological and rehabilitative treatments to 
individual needs, and may be used in evaluating possible future treatments. 

 

Abstract 47_Magnetic Resonance Imaging in Spinocerebellar Ataxias: a 
systematic review (Poster session I) 
 
Jonas Alex Morales Saute1*; Amália Klaes2; Estela Reckziegel1; Marcondes  
Cavalcante Franca Jr.3; Thiago Junqueira Ribeiro Rezende3,4; Leonardo Modesti Vedolin2,5; Laura Bannach Jardim1,5,6.  
Medical Genetics1 and Radiology2 Services, Hospital de Clínicas de Porto Alegre, Porto Alegre, Brazil; Departments of 
3Neurology and 4Cosmic Rays and Chronology, Universidade Estadual de Campinas (UNICAMP), Campinas, Brazil; 
5Department of Internal Medicine, Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brazil. 6Postgraduate 
program in Medicine: Medical Sciences, UFRGS, Porto Alegre, Brazil.  

 

Background: Polyglutamine expansion (PolyQ) spinocerebellar ataxias (SCA) are 
autosomal dominant slowly progressive neurodegenerative diseases with no current 
treatment. MR imaging is the best-studied surrogate biomarker candidate for PolyQ-SCA, 
though with conflicting results. We aimed to review quantitative central nervous system MR 
imaging technique findings in patients with PolyQ-SCA and its correlations with well-
established clinical and molecular disease markers. 
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Methods: We searched Medline, LILACS, and Cochrane databases of clinical trials between 
January 1995 and January 2016, for quantitative MR imaging volumetric approaches, MR 
spectroscopy, diffusion tensor imaging, or other quantitative techniques, comparing patients 
with PolyQ-SCA with controls. Pertinent details for each study regarding participants, 
imaging methods, and results were extracted. 
Results: After reviewing the 706 results, 18 studies were suitable for inclusion: 2 studies in 
SCA1, 1 in SCA2, 15 in SCA3, 1 in SCA7, 1 in SCA1 and SCA6 presymptomatic carriers, 
and none in SCA17 and dentatorubropallidoluysian atrophy. Cerebellar hemispheres and 
vermis, whole brain stem, midbrain, pons, medulla oblongata, cervical spine, striatum, and 
thalamus presented significant atrophy in SCA3. The caudate, putamen and whole brain 
stem presented similar sensitivity to change compared with ataxia scales after 2 years of 
follow-up in a single prospective study in SCA3. MR spectroscopy and DTI showed 
abnormalities in cross-sectional studies in SCA3. Results from single studies in other 
polyglutamine expansion spinocerebellar ataxias should be replicated in different cohorts. 
Conclusions: Additional cross-sectional and prospective volumetric analysis, MR 
spectroscopy, and DTI studies are necessary in polyglutamine expansion spinocerebellar 
ataxias. The properties of preclinical disease biomarkers (presymptomatic) of MR imaging 
should be targeted in future studies. 
Funding: FIPE-HCPA, with support of periodicos.capes.gov.br 

 

Abstract 48_Diagnostic yield of Next Generation Sequencing panel in 
Hereditary Spastic Paraplegia patients from South Brazil (Poster session I) 
 
Jonas Alex Morales Saute1,3,4, Daniela Burguez1, Márcia Polese Bonatto3,5, Laura Bannach Jardim1,3,4,6, Maria Luiza 
Saraiva-Pereira1,3,5,7, Ursula da Silveira Matte2,8, Marina Siebert2.  
1Medical Genetics and 2Experimental Research Center, 3Genetics Identification Laboratory, Hospital de Clínicas de Porto 
Alegre, Porto Alegre, Brazil; 4Postgraduate program in Medical Sciences and 5Biochemistry, Universidade Federal do Rio 
Grande do Sul (UFRGS), Porto Alegre, Brazil. Departments of 6Internal Medicine, 7Biochemistry and 8Genetics, UFRGS. 

 

Background: The hereditary spastic paraplegias (HSPs) are a clinically heterogeneous 
group of disorders characterized by lower extremity spasticity and weakness. HSPs are 
classified as pure or complicated based on the presence of additional neurologic findings. 
There is great genetic heterogeneity, with at least 71 loci and 54 HSP-related genes. Our aim 

was to evaluate the diagnostic yield of a twelve HSP-genes next-generation sequencing 
(NGS) panel in unrelated families with clinical suspicion of HSP from Rio Grande do Sul, 
Brazil, and to provide insights about the epidemiological profile of HSPs in our region. 
Methods: Index cases from consecutive families were recruited since April 2011 at 

Neurogenetics outpatients’ clinics, Hospital de Clinicas de Porto Alegre. Eligibility were 
suspicion of HSPS and the presence of at least one of the following criteria: familial 
recurrence, consanguinity or thin corpus callosum. NGS of the 11 most frequent HSP-related 
genes in other population plus cerebrotendinous xanthomatosis (CTX) was performed with 
Ion Torrent Personal Genome Machine. Pathogenic or likely pathogenic variants detected by 
NGS were confirmed by Sanger sequencing. 
Results: Index cases of 29 families (13 pure and 16 complicated HSPs forms) were 
analyzed. Molecular diagnosis was confirmed in 38% of cases (11/29); six with pure (all 
SPG4) and five with complicated HSPs phenotypes (4 SPG11, 1 CTX). In other six cases, a 
probable diagnosis was indicated by the presence of likely pathogenic variants: four in pure 
(SPG5, SPG7, SPG11, SPG31) and two in complicated HSPs (SPG7, SPG15). Overall, the 
evaluated NGS panel provided at least a probable diagnosis of HSPs in 58.6% (17/29) of 
cases. The diagnostic yield of the 12-gene NGS panel was 66% (all defined diagnosis) for 
autosomal dominant inheritance (6/9), 58.3% (defined + probable diagnosis) for autosomal 
recessive inheritance (7/12) and 50% (defined + probable diagnosis) when the pattern of 
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inheritance was not clearly defined (4/8). Forty percent (2/5) of patients with thin corpus 
callosum were diagnosed as SPG11 cases. 
Conclusion: The twelve HSP-genes NGS panel presented adequate diagnostic yield for 
families with suspected HSPs; with a higher yield for recessive-HSP (58.3%) compared to 
studies using Sanger sequencing of target genes in other populations. In Rio Grande do Sul, 
the most frequent form of dominant-HSP is SPG4 (6/10, 60%) and of recessive-HSP is 
SPG11 (4/15, 26%)  
Funding: Brazilian agencies CNPq and FIPE-HCPA. 

 

Abstract 49_Novel REEP1 mutations in hereditary axonopathies, and detection 
of a strong correlation between genotype, phenotype, and effect of mutant 
protein (Poster session II) 
 
Julia Falk1, Siri L. Rydning2, Ingo Kurth3, Chantal M. Tallaksen2, Pavel Seeman4, Christian Beetz1 

1Department of Clinical Chemistry, Jena University Hospital, Jena, Germany  

2Department of Neurology, Oslo University Hospital, Oslo, Norway 
3Department of Human Genetics, Jena University Hospital, Jena, Germany  

4Department of Paediatric Neurology, DNA Laboratory, Charles University Prague and University Hospital Motol, Prague, Czech 
Republic  

 

Mutations in REEP1 may be associated with upper motor neuron signs (in hereditary spastic 
paraplegia) or lower motor neuron signs (in hereditary motor neuropathy); rare mixed 
phenotypes have been described, too. Whether these observations are explained by a 
generally wide susceptibility window or by a true genotype-phenotype correlation is unclear. 
In patients from the above clinical spectrum we identified several known and novel REEP1 
mutations. A meta-analysis based on these findings and on all relevant clinical-genetic 
reports published to date suggested that lower motor neuron involvement is significantly 
associated with mutations that affect the C-terminal ~100 residues of the 201-residue REEP1 
protein. Overexpression experiments revealed that the corresponding mutants, but not 
mutants affecting more N-terminal residues, form cytoplasmic aggregates in which REEP1 
interaction partners co-accumulate. We suggest that the hydrophobic REEP homology 
domain, encoded by residues 1 to ~80 and involved in homo- and heteromeric interactions, 
mediates this phenomenon, and that a full-length, unmutated C-terminus is required to 
prevent aggregation. Our findings also corroborate our previous hypothesis that a loss-of-
function mechanism causes upper motor neuron pathology, whereas the formation of (toxic?) 
aggregates leads to lower motor neuron signs. Mixed phenotypes associated with C-terminal 
variants would then be due to a combination of partial loss-of-function (e.g. incomplete non-
sense mediated decay) plus aggregation of residual mutant protein. These observations 
suggest a true genotype-phenotype correlation for REEP1-associated axonopathies. 
Functionally understanding why the two distinct populations of motor neurons show differing 
degrees of vulnerability to loss-of vs. gain-of REEP1 function may eventually pave the way 
for new therapeutic strategies. 

 

Abstract 50_Epistatic effects influence SPG4 HSP age of onset (Oral 
presentation) 
 
Timothy Newton1, Fiamma Berner1, Rachel Allison1, Christian Beetz2, Evan Reid1 
1: Cambridge Institute for Medical Research, Cambridge Biomedical Campus, University of Cambridge, UK 
2: Department of Clinical Chemistry and Laboratory Medicine, Jena University Hospital, Jena, Germany. 

 

Patients with SPG4 haploinsufficiency have a wide variation in the age of onset of HSP 
symptoms, from childhood to later adult life.  A curious observation is that patients with whole 
exon deletions in SPG4 have a significantly earlier age at onset of HSP symptoms compared 
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to those with point mutations.  In a collaboration between the Reid and Beetz Labs, multiplex 
ligation-dependent probe amplification (MLPA) showed that these deletions can extend into 
the promoter region and 5’ exons of an adjacent gene, DPY30.  Patients with deletions also 
involving DPY30 had an earlier onset of HSP in comparison to patients with a deletion 
affecting SPG4 alone.  This finding suggests that there is an epistatic effect between SPG4 
and DPY30, which accounts for the observed earlier age of onset seen in patients with 
genomic deletions. 
DPY30 encodes dpy30, best characterised as a member of the COMPASS complex involved 
in Histone methylation.  However, depletion of dpy30 also leads to mis-localisation of CI-
MPR, a receptor which cycles between the Golgi and endosomes in order to transport 
lysosomal enzymes.  Interestingly, we have also identified a role for spastin, encoded by 
SPG4, in endosome to Golgi traffic.  In the case of spastin depletion CI-MPR accumulates in 
enlarged lysosomes.  We therefore hypothesise that additive effects upon the endosome to 
Golgi trafficking pathway, which affects lysosomal biogenesis, may explain the apparent 
epistatic effect between SPG4 and DPY30. 
To examine this hypothesis we tested whether dpy30 depletion affected lysosome size or the 
traffic and localisation of CI-MPR, and whether any effects were additive to those of spastin. 
In cells depleted of dpy30 CI-MPR traffic from endosomes to Golgi was reduced, but there 
were no effects upon either lysosome size or lysosomal CI-MPR accumulation.  In cells 
depleted of both dpy30 and spastin no differences in phenotype severity were observed for 
CI-MPR endosome to Golgi traffic, or accumulation in lysosomes compared to spastin 
depletion alone.  However, a surprising result was obtained when lysosomal size was 
examined, where we observed that additional dpy30 depletion in cells lacking spastin 
reduced lysosomal size. The same effect upon lysosomes was seen when other members of 
the COMPASS complex were depleted. 
As previous work has suggested dpy30 is involved in Golgi export as well as in endosome to 
Golgi traffic one cause for this reduction in lysosomal enlargement could be the failure to 
deliver membrane from the Golgi to endolysosomes.  This would be predicted to have an 
additive deleterious effect with spastin upon lysosomal enzyme delivery, but would at the 
same time reduce lysosomal size. Further work is planned to characterise the role of dpy30 
in Golgi exit, and its involvement in lysosomal biogenesis. 

 

Abstract 51_A reduction in Drp1 mediated fission compromises mitochondrial 
health in autosomal recessive spastic ataxia of Charlevoix Saguenay (Oral 
presentation) 
 
Teisha Y. Bradshaw, Lisa E.L. Romano, Emma J. Duncan, Suran Nethisinghe, Gregory J. Michael, Paola Giunti, Sascha 
Vermeer and J. Paul Chapple 

 

The neurodegenerative disease Autosomal Recessive Spastic Ataxia of Charlevoix 
Saguenay (ARSACS) is caused by loss of function of sacsin, a modular protein that partially 
localises to mitochondria and is required for normal mitochondrial network organisation. 
To further understand cellular consequences of loss of sacsin we performed microarray 
analyses in sacsin knockdown cells and ARSACS patient fibroblasts. This identified altered 
transcript levels for oxidative phosphorylation and oxidative stress genes. These changes in 
mitochondrial gene networks were validated by real-time quantitative PCR. Functional 
impairment of oxidative phosphorylation was then demonstrated by comparison of 
mitochondria bioenergetics through extracellular flux analyses. Moreover, staining with the 
mitochondrial specific fluorescent probe MitoSox suggested increased levels of superoxide in 
patient cells with reduced levels of sacsin. 
Key to maintaining mitochondrial health is mitochondrial fission, which facilitates the dynamic 
exchange of mitochondrial components and separates damaged parts of the mitochondrial 
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network for selective elimination by mitophagy. Fission is dependent on Dynamin related 
protein 1 (Drp1), which is recruited to prospective sites of division where it mediates scission. 
In sacsin knockdown cells and ARSACS fibroblasts, we observed a decreased incidence of 
mitochondrial associated Drp1 foci, this phenotype persists even when fission is induced by 
drug treatment. Mitochondrial associated Drp1 foci are also smaller in sacsin knockdown 
cells and ARSACS fibroblast. 
These data suggest a model for ARSACS where neurons with reduced levels of sacsin are 
compromised in their ability to recruit or retain Drp1 at the mitochondrial membrane leading 
to a decline in mitochondrial health, potentially through impaired mitochondrial quality control. 

 

Abstract 52_Specific Neuronal Vulnerability in SCA1 is Not Associated with 
CAG Instability between Different Brain Regions (Poster session II) 
 
Heather Ging1, Maria Lucia Pigazzini1, Sally Pemble2, Mary G. Sweeney2, Suran Nethisinghe1, Paola Giunti1 

1London Ataxia Centre, Department of Molecular Neuroscience, UCL Institute of Neurology, London, United Kingdom. 
2Neurogenetics Unit, National Hospital for Neurology and Neurosurgery, London, United Kingdom. 
 
Background: Spinocerebellar Ataxia Type 1 (SCA1) results from toxic effects triggered by 
an expanded polyglutamine tract, encoded by CAG trinucleotides, within ATXN1. Clinically, 
SCA1 is characterised by progressive unsteadiness of gait and stance, impaired coordination 
of limb movements, slurred speech, and abnormal eye movements with onset usually in adult 
life. These symptoms are due to cerebellar degeneration, specifically degeneration of the 
Purkinje cells and neurons within the brainstem and spinal cord.  A major determinant of the 
severity and pathology of SCA1 is the repeat size; the longer the repeat, the more severe the 
symptoms, the earlier age of onset, and the more widespread the pathology. We have 
previously shown that interruption of the expansion by missense (CAT) mutations is a 
significant modulator of the disease phenotype, with interruptions delaying the age at onset 
such that the length of the longest contiguous stretch of pure CAG repeats inversely 
correlates with age at onset (Menon et al., 2013). We have the unique opportunity to study 

DNA extracted from two SCA1 patient brains and relate it to the corresponding peripheral 
blood leukocyte-extracted DNA in order to assess the CAG length heterogeneity (mosaicism) 
in different tissues. 
Aims: This study aims to understand the somatic differences between human blood and 

various brain regions from two SCA1 affected individuals, differentially involved in the 
neurodegenerative process, and their phenotypic effect. 
Methods: DNA was extracted from the brain and blood of two SCA1 patients. This DNA was 
fragment sized, cloned and sequenced, as previously described (Menon et al., 2013).  
Results: Somatic mosaicism was investigated in eight brain regions of two SCA1 patients by 
fragment analysis, sizing both the mode and largest expansions, and confirmed by cloning 
and DNA sequencing. Sequencing analysis established the exact size and configuration of 
the CAG repeats and found them to be largest in the caudate nucleus and shortest in the 
cerebellum. This argues against a direct association between the degree of somatic 
mosaicism and the selective neurodegeneration in SCA1. 
Conclusions: Most genetic research and diagnosis are conducted on peripheral blood DNA 
due to the ease of access and isolation. We demonstrate that peripheral blood DNA CAG 
repeat size is a good indicator of repeat size in the cerebellum and validates its use in the 
diagnostic setting. Furthermore, the work presented here shows that selective neuronal 
vulnerability correlates poorly with the observed somatic instability throughout the different 
tissues examined. 
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Abstract 53_Exome sequencing reveals a homozygous mutation in SYNE1 
gene in a family with a recessive spastic ataxia phenotype and motoneuronal 
features (Poster session II) 
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Mutations in SYNE1 gene were first associated with a recessive relatively pure form of 
cerebellar ataxia. Recently SYNE1 mutations were also found in patients with a more 
complex ataxia phenotypes associated with non-cerebellar features including motor neuron 
disease. We here describe a consanguineous family from Sicily presenting with a recessive 
form of complex ataxia and carrying an homozygous mutation in SYNE1 gene. The two 

affected brothers of this family show a similar phenotype including a spastic-ataxia 
phenotype with moto neuronal features and intellectual disability.  The youngest brother was 
presenting balance problems with a spastic paraplegic pattern associated with cerebellar 
ataxia since the age of 20years. At age 44 y, he was showing a non-independent severe 
spastic-ataxic ambulation pattern, with brisk reflexes, minor abnormalities in saccades and 
smooth pursuit and a mild ophtalmoplegia, dysarthria, dysmetria and intentional tremor, 
decreased vibration and tactile and pain recognition sensitivity, dysphagia and severe 
respiratory muscle weakness, requiring non-invasive ventilatory support. A very mild 
intellectual disability has been reported since childhood (full IQ of 76). A marked diffuse 
cerebellar atrophy at MRI was present since the age of 28 years with neurophysiological 
alteration of central motor and sensitive potentials and chronic neurogenic signs at the 
electromyography. A muscle biopsy performed at the beginning of the clinical history was 
showing only neurogenic signs. No primary myogenic signs were detected. Early onset 
cataract was present together with neurosensorial deafness. The oldest brother (now aged 
53 y) has being presenting mild intellectual disability, language disturbances and mild 
balance problems since the age of 3 years. At the age of 25 y, the balance impairment 
became severe and associated with severe respiratory insufficiency as in the brother. Both 
neurological examination and electromyograhy showed motoneuron signs. At the age of 42y, 
the patient presented with tetraplegia with severe distal muscular weakness of the upper 
limbs, diffuse brick reflexes, dysmetria, intentional tremor and frenage bearing gastrostomy 
(due to severe dysphagia) and tracheostomy (due to recurrent acute respiratory 
insufficiency). Brain imaging was showing a diffuse cerebellar atrophy. Exome sequencing of 
the two affected brothers and of the parents revealed the presence of an homozygous 
truncating mutation in SYNE1 gene leading to premature termination of the encoded protein 
nesprin-1 (p.W6691Cfs*39 ) thus lacking the C-terminal KASH domain. SYNE-1 gene 
encodes a protein of 8797 amino acids characterized by the presence of a N-terminal actin 
binding site (amino acids 1–289), 31 spectrin repeats and the C-terminal transmembrane 
domain KASH (8738–8797). By binding to lamin and emerin, nesprins link the 
nucleoskeleton and inner nuclear membrane to the outer nuclear membrane and 
cytoskeleton by forming a bridge. Nesprin-1 belongs also to the LINC complex linking the 
nuclear lamina to the actin cytoskeleton in the cytoplasm. The lack of the KASH domain 
induced by the truncating mutation here described leads to the formation of a dysfunctional 
LINC complex. Overall, this family adds to the growing number of recessive families carrying 
SYNE1 mutation and presenting with a complex ataxia phenotype with severe non cerebellar 
features. 
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Abstract 54_Vimentin intermediate filament bundling in ARSACS patient-
derived fibroblasts (Poster session II) 
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Autosomal recessive spastic ataxia of Charlevoix‐Saguenay (ARSACS) is an early onset 
neurodegenerative disorder caused by mutations in the SACS gene and is characterized by 
gait abnormality with progressive upper motor neuron, cerebellar and peripheral nerve 
dysfunction. Over 170 mutations have been reported worldwide and are thought to cause 
loss of function of sacsin, a very large 520kDa protein. An ARSACS mouse model, Sacs-/‐ 

mice, exhibit progressive loss of cerebellar Purkinje cells followed by spinal Motor neuron 
loss and peripheral neuropathy characterized by an abnormal accumulation of neurofilament 
(NF) bundles in the somatodendritic regions. Interestingly, abnormal mitochondrial 
morphology and displacement of the nucleus to the periphery also are Pathological features 
observed in Sacs-/‐ neurons and in ARSACS brain at autopsy. 
Our data show that the cytoskeletal defect observed in Sacs-/‐ mice and in the brain of 

ARSACS patients, also manifests in fibroblasts derived from skin biopsies from ARSACS 
patients. In primary and immortalized fibroblasts from patients, vimentin intermediate 
filaments formed perinuclear bundles centered on the microtubule‐organizing center 
(MTOC). Interestingly, knocking out expression of the SACS gene using CRISPR/Cas9 in 
human fibroblasts and HEK293 cells reproduced this collapse of the intermediate filament 
network, and ectopic expression of full-length sacsin restored the normal distribution of 
vimentin network in ARSACS fibroblasts. We also found that sacsin partially colocalizes with 
vimentin filaments and the ER in transient transfection experiments using an expression 
plasmid encoding the full‐length SACS cDNA. We also investigated the subcellular 

localization of nucleo‐cytoskeleton linker proteins, emerin and SYNE3, responsible for the 
anchoring and tethering of the nucleus to the cytoskeletal network. No obvious 
mislocalization of emerin, an inner nuclear membrane component, was noted in ARSACS 
fibroblasts compared to controls; however SYNE3, involved in linking the cytoskeleton to the 
outer nuclear membrane, was sequestered in the intermediate filament bundles, 
demonstrating that nuclear displacement was associated with breakage of the linkages 
responsible for nuclear anchoring. Interestingly, loss of sacsin function also affected 
distribution of the ER. Not only was the ER displaced by the intermediate filament bundles in 
ARSACS fibroblasts, but it was more concentrated around the filament bundles and in the 
perinuclear area. We also investigated mitochondrial function. The rate of mitochondrial 
respiration was reduced by 40% in ARSACS fibroblasts compared to controls, with no 
obvious decrease in mitochondrial membrane potential. Lastly, there was a shift to longer 
mitochondrial lengths in ARSACS fibroblasts compared to control cells. 
In conclusion, the collapse of the intermediate filament network around its organizing centre 
points to the role of sacsin in intermediate filament organization as a major aspect of 
ARSACS pathogenesis and relevant outcome measure for therapeutic evaluation. 
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Background: In Spinocerebellar ataxia type 3/Machado-Joseph disease (SCA3/MJD), the 
size of the CAG repeat expansion (CAGexp) is strongly correlated to the age at onset (AO). 
It is less clear if and how CAGexp also predicts the rate of disease progression after onset. 
Aims: To describe the progression rate of disease in a cohort of Dutch SCA3/MJD patients 

using the International Cooperative Ataxia Rating Scale (ICARS) and to explore if and how 
CAGexp and the age at onset (AO) are related to disease progression. 
Methods: 44 SCA3/MJD symptomatic carriers of Dutch ancestry with CAGexp varying 
between 62 and 77 and AO of gait ataxia between 17 and 72 years of age were followed 
between 2002 and 2014 by 342 annual measurements of ICARS, a semiquantitative scale of 
ataxic manifestations that ranges from zero (normal) to 100 points. Mixed models with 
intercepts and random slopes were adjusted to model the relationship between ICARS and 
disease duration for each patient. Potentially progression modifiers were evaluated including 
them as fixed effects in the model, as principal effect and an interaction between modifier 
and duration. 
Results: In this cohort, CAGexp was moderately correlated with AO (p<0.001, r2= 0.50). 
ICARS showed a linear progression with an average slope of 2.25 points/year of disease (CI 
95%: 1.87, 2.64) for the entire group. CAGexp showed a weak, yet significant, impact on 
progression of disease, i.e., for each repeat added in CAGexp, the progression rate 
increases 0.1213/year (p=0.010). However, no significant relationship was observed for the 
rates of progression of disease and AO (p=0.7919). 
Discussion: Our data showed that the progression rate of the ataxic manifestations, as 
measured by ICARS, is linear in time and slower for this Dutch cohort (2.3 points/year) than 
was previously found for a Brazilian cohort (5.1 point/year). Larger expanded repeats were 
weakly associated with faster progression rates. 
Funding: CNPq (402968/2012-3), and FIPE-HCPA (13-303). 
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Background: The length of the CAG repeat expansion (CAGexp) is inversely correlated with 
age at onset (AO) in spinocebellar ataxia type 3/Machado-Joseph disease (SCA3/MJD), as 
well as in other polyglutamine (polyQ) disorders. Recently, a European study applied a 
parametric survival model to mutation carriers of SCA3/MJD, among other polyQ ataxias 
(Tezenas du Montcel et al, 2014), and a specific formula was proposed to predict AO based 
on CAGexp of a given individual. 
Aim: to test whether the formula proposed by the European study can predict accurately AO 
of Brazilian SCA3/MJD patients. 
Methods: data of all individuals with molecular diagnosis of SCA3/MJD living in our region 
were registered and kept confidential, comprising the Rio Grande do Sul cohort (Souza et al, 
2015). A survey was performed through personal interviews of affected individuals in order to 
confirm information on AO of first symptom (AOfs) and of gait ataxia (AOga). The predicted 
median AOga from birth were calculated for each individual (symptomatic and 
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asymptomatic), based on his/her CAGexp value as well as a critical range (CR) for the 
predicted AOga from 5th to 95th percentiles. Equations and estimates presented by Tezenas 
du Montcel et al (2014) were implemented in the R 3.2.2. 
Results: 100 symptomatic and 47 asymptomatic SCA3/MJD carriers were studied. AOfs was 

equal to AOga in 44 (44%) symptomatic individuals only. Double vision, dysarthria and 
episodic vertigo appeared as the first symptom in the remaining 66 individuals. AOfs and 
AOga varied on average 2.5 years (p < 0.001, paired t test). Predicted AOga underestimated 
the actual AOga by 10.41 years (CI 9.01 - 11.80) on average. Underestimations were 
present in all individuals who received a predicted AOga of 25 years or more; several of them 
lied out of the CR. Thirty one (66%) of the 47 asymptomatic carriers were still asymptomatic 
in an age older than the predicted AOga, based on their CAGexp. Errors ranged from 0.12 to 
23.12 years, median of 7.82 (IQR: 6.26 to 14.63). 
Discussion: The present confirmation cohort study rejected the hypothesis that the data 
obtained from the discovery cohort (Tezenas du Montcel et al, 2014) was sufficient to 
propose a model to predict age at onset for SCA3/MJD in general. Moreover, these data 
suggest that a populational stratification effect operates in SCA3/MJD. In conclusion, we 
recommend that prediction of the AOga should be modelled for each specific population of 
origin. 
Funding: FAPERGS (1209-2551/13-4), CNPq (402968/2012-3), and FIPE-HCPA (14-0204). 
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Background: polyglutamine diseases have been related to a reduced risk for cancer. This 
association was not studied in Spinocerebellar ataxia type 3 /Machado Joseph disease 
(SCA3/MJD) to date.  
Aims: to compare the 15 years cumulative incidence of cancer (CIC) and proportion of 

cancer as a cause of death in symptomatic SCA3/MJD carriers with those observed in 
controls.  
Methods: SCA3/MJD individuals belonging to the Rio Grande do Sul cohort from 2000 to 
2015 were identified. A structured interview was applied to affected individuals and to 
unrelated controls. CIC as published by the National Institute of Cancer (INCA), Brazil, was 
used as a population control. Causes of death among SCA3/MJD families and paired 
unrelated controls were also obtained from the Public Information System on Mortality. 
Results: 154 SCA3/MJD patients and 80 unrelated controls were interviewed. CIC were 

7/154 (4.5%) and 5/80 (6.3%) among SCA3/MJD and unrelated control individuals, 
respectively. For an absolute risk reduction of 1.8 between cases and controls, 1,938 
individuals per group would be needed to detect a significant difference between groups. 
Considering that the total symptomatic SCA3/MJD population equaled 625 individuals in 
2015, this study was interrupted. Cancer was a cause of death in 9/101 (8.9%) SCA3/MJD 
and in 52/202 (26.2%) controls, with an absolute reduction risk of 17.3% in the SCA3/MJD 
group (I²=12.421; p=0.001; OR 0.27, 95%CI 0.13 to 0.58).  
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Discussion: Due to the low frequency of SCA3/MJD in our population, CIC studies with 
statistical power are not viable. However, we detected a significant reduction of cancer as a 
cause of death in SCA3/MJD, suggesting a common protective mechanism of polyglutamine 
diseases against the development of cancer. 
Funding: FAPERGS (1209-2551/13-4), CNPq (478057/2012-1), and FIPE-HCPA (14- 
0204). 
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Background and methods: Patients with hereditary ataxia (HA) and hereditary spastic 

paraplegia (HSP) are systematically investigated using SPATAX schemes, and included in a 
research database at Oslo University Hospital, Ullevål. In 2008 the prevalence of these 
disorders in southeast Norway was estimated to 14.9:100.000; 6.5:100.000 for HA and 
7.4:100.000 for HSP. The proportions with molecular diagnosis were 25% (22/87) for HA and 
37% (32/65) for HSP (Erichsen et al, Brain, 2009). Molecular investigations have been done 
continously, traditionally by a single gene approach, recently with gene panel sequencing 
available.  
Results: In total 746 individuals with HA or HSP were included, by March 30 th, 2016. Sixty-

eigth of the 267 HA-probands (25%) and 107 of the 230 HSP-probands (47%) have a 
molecular diagnosis. The most common AD-HSPs are SPG4 (56 probands), SPG3A (9) and 
SPG31 (5). The AR-HSPs are SPG11 (7), SPG7 (6), SPG5A (3) and single probands with 
SPG10, SPG 18, SPG39 and SPG46. For HA, the diagnoses of ADCA are SCA3 (4), SCA 1 
(3), SCA14 (2), and single probands with SCA2, SCA5, SCA6, OPA1 and benign hereditary 
chorea. The most common ARCAs are Friedreich ataxia (24) and Ataxia-telangiectasia (12). 
Of the undiagnosed 124 HSP and 198 HA-probands, 68% of HSPs are sporadic, 27% AD 
and 5% AR. All AR-HSP show a complex phenotype, 60% of the AD and sporadic groups 
have a pure spastic paraparesis. Within the HAs, 57% were sporadic, 29% were AD and 
12% were AR. 68% of the sporadic cases and 50% of the dominant cases showed a pure 
cerebellar ataxia, while all ARCAs were clinically complex. 
Discussion: Only 20% of the dominant HA have a molecular diagnosis, with only 17% (12) 

beeing polyQ-SCA, as opposed to 80% polyQ-SCA in Central Europe. Many of the 
Norwegian ADCA patients have mild phenotypes consistent with conventional mutation 
SCAs. FRDA, the most frequent ARCA in Europe, is also less frequent in Norway, with a 
prevalence in Norway of 1:176 000, interestingly closely corresponding to estimates from 
migration studies. However, regarding HSP epidemiology, the molecular distribution is the 
same as reported from the rest of Europe. Founder effects are found for a novel SPG7 
mutation, in addition to the A-T mutation originated in Hedmark County.  
Conclusion/further work: The Norwegian HSP and HA are well characterized and 35% 

have a molecular diagnosis. The introduction of gene panel sequencing is currently 
increasing the number of rarer forms of HSPs and HAs. To increase the diagnostic yield and 
for further studies we are interested in international collaboration. 
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Abstract 59_Rare SCA genes causing autosomal dominant cerebellar ataxia: 
SCA36 and SCA14 are the most frequent non-polyglutamine forms in 14 Italian 
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Introduction: Autosomal dominant spinocerebellar ataxias (SCA) are rare disorders 
presenting an estimated frequency of 1-3/100 000 in Europe and Western countries. A wide 
genetic heterogeneity has been demonstrated for spinocerebellar ataxia phenotype, with 
approximately 30 causative genes identified in the last decades. Pathogenic CAG-
polyglutamine expansions cause the most frequent forms of SCA worldwide, with SCA1-2-3-
6 accounting for up to 75% of all SCA families.  Non-CAG pathogenic expansions and 
conventional mutations have been also implicated in an increasing number of different 
genotypes associated with rare forms, manifesting as adult onset progressive pure or 
complicated cerebellar ataxic phenotype. In this study, we investigated the frequency and the 
clinical features associated with rare SCA gene mutations. 
Methods: We selected 30 consecutive patients with progressive ataxia syndrome, family 
history consistent with autosomal dominant inheritance, cerebellar atrophy at brain MRI, and 
no CAG repeat pathological expansions in SCA1-2-3-6-7-17-DRPLA genes. Patients with 
evidence of infectious, paraneoplastic, inflammatory or other acquired causes of ataxia were 
excluded. The eligible subjects were first screened for expansion mutations in the SCA10-12-
36 genes, and subsequently for conventional mutations in SCA5-11-13-14-15-19-21-23-26-
27-28-34-35-38-40-41 and 42 by two different NGS custom gene panels 
(TruSeqCustomAmplicon and/or Nextera Rapid Capture Custom Kit, Illumina). Demographic, 
clinical and MRI data were collected for all probands and the affected family members.  
Results: We identified the causing mutation in 14/30 index cases (46.6%). Four patients 
carried the GGCCGT expansion in the SCA36 gene (13.3%); 3 patients had mutations in the 
SCA14 gene (10%); 2 in the SCA5 (6.6%), 2 in the SCA19 (6.6%), and 3 patients had 
mutations in SCA15, SCA23 and SCA35 genes, respectively. Clinical data were available 
from index cases and additional 15 affected family members (9 SCA5, 5 SCA14, 2 SCA15, 3 
SCA19, 2 SCA23, 2 SCA35, and 6 SCA36). All patients had an adult onset progressive 
cerebellar phenotype characterized by gait-limb ataxia and dysarthria. Ophthalmoplegia 
and/or slow saccades were present in 17/29 patients (4 SCA5, 4 SCA14, 1 SCA15, 1 
SCA23, 1 SCA35, 6 SCA36); pyramidal signs in 9 patients (1 SCA5, 1 SCA14, 1 SCA15, 1 
SCA19, 1 SCA23, 4 SCA36); urinary abnormalities in 8 patients (2 SCA5, 3 SCA14, 3 
SCA36); deafness in 6 patients (2 SCA19, 4 SCA36); head tremor in 4 patients (1 SCA19, 2 
SCA35, 1 SCA36); axonal neuropathy in 1 SCA35 patient. Cognitive decline was observed in 
4 patients, presenting associated comorbidities (1 neurofibromatosis type 1; 2 Alzheimer 
disease; 1 alcohol abuse).  
Discussion: We described a cohort of subjects with rare genotypes associated with adult 

onset autosomal dominant cerebellar ataxias. SCA36 represents the most frequent genotype 
causing a complicated phenotype including cerebellar ataxia with eye movement 
abnormalities, deafness, and pyramidal signs. The other identified genotypes, SCA5, 14, 15, 
19, 23, and 35 were associated with a homogeneous and clinically indistinguishable ADCA III 
phenotype, characterized by pure slowly progressive cerebellar ataxia and cerebellar 
atrophy. Approximately 50% of the patients in our series remained undiagnosed, confirming 
the high genetic heterogeneity in these hereditary forms. 
(E-Rare EUROSCAR and Italian MoH RF-2011-02351165 grants to FT; Italian MoH RF-
2011-02347420 to CM). 

 



 
 

 60  
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Introduction: Niemann–Pick disease type C (NPC) is an autosomal recessive multisystem 
lysosomal lipid storage disorder, caused by pathogenic mutations either in NPC1 or NPC2 

gene. NPC patients manifest very heterogeneous clinical phenotypes including neurological 
and systemic involvement. In NPC patients with adult onset the visceral components may be 
unrecognized or absent, and an isolated progressive neurological syndrome, characterized 
by vertical supranuclear gaze palsy, ataxia, seizures, and cognitive decline may represent 
the predominant manifestation. This study describes the clinical and genetic data of three 
adult-onset NPC patients. 
Methods: We performed NPC1-NPC2 gene mutational screening in a group of subjects 
selected on the basis of the following criteria: 1) progressive cerebellar ataxia or spastic 
ataxia phenotype; 2) vertical supranuclear gaze palsy; 3) cognitive decline. Patients with 
possible autosomal dominant family history were excluded. Analysis of NPC1 and NPC2 
genes was performed by direct sequencing using an automated system (ABI Prism 3130XL - 
Applied Biosystems). Nucleotides (nt) and amino acid residues were numbered so that the 
first nucleotide of the first in-frame ATG codon was nucleotide +1, according to the sequence 
of NPC1 and NPC2 transcript GenBank (NCBI). Demographic, clinical and MRI data were 
collected for all patients. 
Results: 11 probands met the inclusion criteria. Three out of 11 patients (27%) carried 

possibly pathological variants that were present in control databases with a very low 
frequency (<1%). Patient 1 was homozygous for the c.3493G>A (p.Val1165Met) missense 
variant (rs748862167); patient 2 carried the novel heterozygous splicing synonymous variant 
c.57G>A (p.Glu19Glu) and the heterozygous missense p.Val378Ala (rs120074134); patient 3 
carried the novel heterozygous deletion of exons 6-9 of NPC1 gene and the novel 
heterozygous c.1654+6del[TAAGAG] variant. The patients presented the first neurological 
symptoms, consisting of gait disequilibrium at the age of 35, 38 and 39 respectively. In all 
cases mild cerebellar atrophy was detected at brain MRI. Cognitive decline was observed at 
onset only for patient n. 3. For all three cases, vertical supranuclear gaze palsy was not 
reported at first clinical examination, but it was described during the follow-up visits, with an 
interval of 10, 11 and 14 years from the neurological onset. Disease duration in our cases 
ranged from 15 to 20 years. During the progression of the disease patients manifested trunk 
and limb dystonia, cognitive decline, and behavioral abnormalities. Additional neurological 
signs were: pyramidal signs (2/3 patients) and involuntary limb movement (1/3). Patient n.2 
was affected by bilateral maculopathy with visual loss since the age of 10, and bilateral 
cataract at age 41. None of the patients had visceral involvement. Patient n. 3 developed a 
diffuse cerebral atrophy in the course of the disease and deceased at age 55. Patient 1 and 
2 started the treatment with Miglustat. 
Discussion: Adult onset Niemann Pick type C is a rare disease with variable clinical 
phenotype. Our results confirm that vertical supranuclear gaze palsy, dystonia, cognitive 
decline, behavioral abnormalities are invariably part of the phenotype, whereas visceral 
failure it is not a consistent clinical feature. NPC diagnosis is particularly challenging for 
physicians in the early phase of the disease, when the most characteristic oculomotor 
phenotype may not be obvious. Our results may indicate that NPC1-2 gene mutational 
analysis should be considered among the first investigational genetic screening in adult 
patients presenting isolated progressive cerebellar ataxia, in order to achieve an early 
diagnosis for this potentially treatable disease. 
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Background: Autosomal dominant ataxia type 14 (SCA14) is a rare usually adult-onset 
progressive disorder with cerebellar neurodegeneration caused by mutations in protein kinase C 
gamma. Here we report preliminary analyses of an ongoing study to investigate neurochemical 
changes in SCA14 by MR spectroscopy in the cerebellum, brainstem and cerebrum. 
Methods: In 15 SCA14 patients and so far 7 healthy gender and age matched controls we 
performed 3 Tesla single-voxel brain proton MR spectroscopy within voxels of interest (VOI) in 
the cerebellar vermis and hemisphere, in the pons, and in the prefrontal cortex and motor cortex 
at TE=30 ms to obtain a neurochemical profile which includes metabolites with short relaxation 
times: total N-acetylaspartate (tNAA), creatine, inositol, glutamate, glutathione, GABA).  
Results: The SCA14 patients examined to date featured reduced tNAA in the cerebellar vermis 
(3.02E-03±0.76E-03 versus 4.43E-03±0.64E-03; p<0.001) compared to healthy controls, 
whereas no differences were seen in the cerebellar hemispheres (4.68E-03±0.83E-03 versus 
4.90E-03±0.92E-03; p=0.586). When normalizing the data to tCr the vermal tNAA reduction 
remained significant in patients (7,383E02±0.80E02 versus 8.90E02±0.83E02; p=0.001) and 
there was a trend towards a tNAA reduction in the cerebellar hemisphere in SCA14 patients 
versus controls (1.08E03±0.19E03 versus 1.21E03±0.20E03; p=0.090) 
Conclusion: Metabolic changes in the cerebellum of SCA14 patients are detected by MR 
spectroscopy and most pronounced in the vermis region. This is in line with recent 
morphometric data in SCA14. Detailed levels of creatine, inositol, glutamate, GABA, and 
glutathione may harbour interesting pathophysiologic insights into the disease in humans and 
will be presented for the measured cortical, cerebellar and brain stem voxels. We aim to include 
16 SCA14 patients and 16 healthy controls until the time of presentation, will give a comparison 
to metabolic profiles from a cohort of SCA1 patients and will correlate results with clinical and 
motor scores. 
This study was funded by Ataxia UK and cofunded by DHAG (German Hereditary Ataxia Foundation) and 
Stiftung Hoffnung 

 

Abstract 62_Tongue tactile biofeedback in patients with degenerative cerebellar 
disease (Poster session II) 

 
Ondřej Čakrta,b, Tomáš Fundab, Kryštof Slabýa, Pavel Kolářa, Martin Vyhnálekc, Jaroslav Jeřábekb,c, Michaela Dankovác 
a Department of Rehabilitation and Sport Medicine, 2nd Faculty of Medicine, University Hospital Motol, Charles University in Prague, 
Czech Republic 
b Czech Technical University, Faculty of biomedical Engineering, Prague, Czech Republic 
c Department of Neurology, 2nd Faculty of Medicine, University Hospital Motol, Charles University in Prague, Czech Republic 

 

Background: Degenerative ataxias are characterized by progressive ataxia due to 
degeneration of the cerebellar cortex, cerebellar nuclei and spinal pathways. It results in 
increasing impairments of speech, coordination of the limbs, postural instability, unsteadiness of 
gait with a high risk of falling. Limited number of studies have evaluated physiotherapeutic 
interventions in patients with degenerative cerebellar ataxia. There have been only a few 
studies on effectiveness of biofeedback-based interventions for postural control. 
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Aim: The aim was to assess the effectiveness of a 2-week intensive tongue-placed 
electrotactile biofeedback program for patients with progressive cerebellar ataxia. 
Methods: Subjects were 9 adults with cerebellar degeneration, age 39-71 years (56.4 ± 10.3 Y, 
mean ± SD). Postural control was assessed with static posturography and spectral analysis 
(FFT) of centre of foot pressure (CoP) displacements. Measured parameters were spectral 
power in 3 frequency bands (0.01-2.4 Hz, 2.4-3.5 Hz, 3.5-8.0 Hz) relative to total power. 
Disability was assessed using Dynamic gait index (DGI) and Activities Balance Confidence 
Scale (ABC). Measurement were done before training (Pre), after training (Post) and after 30 
days without training (Retention). BrainPort (Wicab, Inc., Middleton, Wisconsin, USA) balance 
device was used for stimulation: 2 weeks, 2x 20 min per day, 5 days per week. 
Results: Power spectral analysis in 3 frequency bands relative to total power showed a 
difference between Pre versus Post and Pre versus Retention, when in frequency band 1 (0.01-
2.4 Hz) the percent of total power increased and in frequency band 2 (2.4-3.5 Hz) the percent of 
total power decreased after training and the effect persisted after 30 days. Score in Dynamic 
gait index (DGI) and Activities Balance Confidence scale (ABC) improved after 2 weeks of 
training and this improvement persisted after 30 days without training. 
Conclusion: Our results suggest that a balance rehabilitation program with a tongue tactile 
biofeedback system can improve postural control in patients with ataxia due to cerebellar 
degeneration 

 

Abstract 63_A comprehensive NGS gene panel for the genetic diagnosis of 
spinocerebellar ataxias and spastic paraplegias (Oral presentation) 
 
Magri S, Di Bella D, Sarto E, Nanetti L, Gellera C, Mariotti C, Taroni F 

Unit of Genetics of Neurodegenerative and Metabolic Disease, Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan, Italy 

 

Spinocerebellar ataxias (both autosomal dominant SCA and autosomal recessive ARCA/SCAR) 
and hereditary spastic paraplegias (HSP/SPG) are genetically highly heterogeneous groups of 
neurological disorders involving both central and peripheral nervous system. More than 50 
genes have already been identified for each disease group, but >50% of the patients remain 
undiagnosed. The study of the molecular basis of these neurodegenerative diseases is a 
challenge made particularly difficult by the high genetic heterogeneity and the presence of 
clinical overlap with continuity of the phenotypic spectrum (spastic ataxia). Moreover, the high 
frequency of sporadic cases, clinically indistinguishable from familial forms, requires a 
systematic approach made possible by Next Generation Sequencing by which virtually all 
known disease genes can be tested at once, hugely increasing the expected diagnostic yield.  
Aim of the study was to analyze with an NGS gene panel all the patients referred to our 
laboratory and negative for the most common genes. 
We developed two subsequent in-house NGS approaches for the study of ataxia and spastic 
paraplegia genes: 

1) Two different TruSeqCustomAmplicon (TSCA, Illumina) panels including: a) 76 genes 
for both dominant (SCA) and recessive (SCAR) spinocerebellar ataxias; b) 50 spastic 
paraplegia genes; 
2) One single panel containing more than 200 genes associated with spastic paraplegia 
(112) or ataxia (139) phenotypes designed with a probe-based enrichment strategy (Nextera 
Rapid Capture, Illumina). 

A standard bioinformatic pipeline for mapping, annotation and filtering was applied. All variants 
were subsequently imported into a local database created specifically for the purpose of: 1) 
filtering identified variants according to quality criteria, functional consequence, and frequency in 
variant databases; 2) annotating the frequency of polymorphic variants in the Italian population; 
3) collecting data to allow an easy and quick query also by other laboratories. Coverage 
analysis revealed a higher sensitivity and uniformity of the probe-based vs the amplicon-based 
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strategy (99% vs 78% of target region with ≥20X coverage). Moreover, the uniformity of the 
probe-based approach allowed quantitative CNV analysis for the detection of exon deletions. 
We analyzed 243 index cases (70-80% sporadic), 120 with spastic paraplegia and 123 with 
ataxia previously screened for the most frequent forms as appropriate (FRDA, expansion SCAs, 
SPG4, SPG3A, and SPG7). 
Overall, pathogenic mutations were identified in 53/243 patients (21.8%), 25/123 ataxic and 
28/120 HSP patients. In particular, we identified mutations in challenging genes such as SYNE1 
(5 index cases), SACS (2), SETX (1), SPG11 (10) and PNPLA6 (2) which are difficult to be 

studied by conventional sequencing because of their length. Moreover, we identified mutations 
in extremely rare genes such as SPG8, SPG21, SPG47, SPG48, PNKP (AOA4), GBA2 
(SPG46), KIF1A (dominant SPG30), SPTBN2 (SCA5), and PRKCG (SCA14). CNV analysis 
based on a depth of coverage comparison in which a patient group is compared with a control 
group, allowed us to identify a single exon deletion in ANO10 (SCAR10) gene in a patient 
heterozygous for a frameshift mutation, and a large deletion (exon 1-43) of ITPR1 (SCA15). 
Numerous missense variants of uncertain pathogenicity (VUS) were identified in genes 
responsible for dominant ataxia in which further analyses are required for validation. 
This comprehensive approach allowed also to identify mutations in genes unexpected based on 
the clinical diagnosis: ATP13A2 (PARK9), CYP27A1 (cerebrotendinous xanthomatosis), 
EXOSC3 (pontocerebellar hypoplasia PCH1B) and PLP1 (a nonsense mutation in a female 
patient with an SPG-TCC phenotype). These results prompted a reevaluation of clinical 
phenotypes and a diagnostic reclassification. The usefulness of this combined ataxia-HSP 
multiplexed gene panel approach is further demonstrated by the identification of FA2H (SPG35) 
and AP4B1 (SPG47) mutations in 2 predominantly ataxic patients, and SYNE1 mutations in a 
patient with spastic paraplegia, cognitive deficit and motor neuropathy. (E-Rare EUROSCAR 
and Italian MoH RF-2011-02351165 grants to FT). 

 

Abstract 64_Congenital perceptive deafness and progressive spastic paraplegia: 
an unusual association (Poster session II) 
 
L. Ruaud (1)(2), C. Cabrol (1)(2), F. Ziegler (3), E. Brischoux-Boucher(1)(2), J. Piard (1)(2), L. Van Maldergem (1)(2) 
(1) Génétique humaine, CHRU Besançon ; (2) Université de Franche-Comté ; (3) Neurologie, CHI Vesoul 

 

We present the clinical history of a 39 year-old female patient affected by a concomitant 
singular association of progressive spastic paraplegia and progressive deafness both starting at 
11 years. Alongside with her slowly progressive hearing and motor impairment, primary 
amenorrhea and partial temporal epilepsy were observed. Her intellectual abilities are normal. 
Her seizures started at 14 years and were responsive to valproate. Whereas pubarche and 
thelarche development was normal, she had primary amenorrhea with cycle induction from age 
19 years. Spasticity was severe. Palmar keratosis was noted at 39 years. A cochlear implant, 
received at the age of 35 years resulted in a satisfying recovery. Brain and spinal cord MRI are 
unremarkable. Skull CT scan performed at 20 years showed a bilateral dilatation of vestibular 
aqueduct. Hypoplasia of optic disks is noted. A search for inborn errors of metabolism remained 
uncontributive. Although observed in a single patient, the current association does not 
correspond to any known entity, to the best of our knowledge, and would benefit from further 
molecular investigation.  

 

Abstract 65_Next generation sequencing of a large panel of genes highlights the 
genetic heterogeneity in hereditary spastic paraplegias (Oral presentation) 
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Hereditary spastic paraplegias (HSP) are a heterogeneous group of neurodegenerative 
disorders characterized by lower limb spasticity and weakness that can be complicated by other 
neurological or non-neurological signs/symptoms. Genetically, HSP have four modes of 
inheritance described and more than 70 genes already associated with the disease. Despite this 
high number of identified genes, approximately 40 to 60% of the families persist without 
molecular diagnosis predicting higher genetic heterogeneity.  
In Portugal, a cohort of 193 unrelated families with spastic paraplegia has been collected and 
98 of them remained without molecular diagnostic after screening the most frequently mutated 
HSP genes. In order to identify the disease-causing mutation in these families, we used custom 
next generation sequencing panels to search for mutations in up to 70 known or candidate HSP 
genes.  
In these 98 families we identified the responsible mutation in 21, resulting in a frequency of 
21,4%. When considering the full cohort of families the mutation was identified in 42% of them. 
In 36,7% of the 98 patients we found variants of unknown significance for which conclusion 
could not be reached based on our current knowledge. Our results demonstrate the importance 
of testing families with all modes of inheritance for the same set of genes as illustrated by 
heterozygous mutations in KIF1A or SPG7, and also the importance of testing genes causing 

overlapping phenotypes. Also, considering novel modes of inheritance or oligogenism among 
the VUS might help in the future to solve the remaining cases. 
Nonetheless, the frequency of families diagnosed is low even taking into consideration that the 
most frequently mutated HSP genes were previously screened for mutations in these families. 
These results show that there is still a large set of genes responsible for spastic paraplegia and 
probably novel mechanisms leading to the disease to be uncovered. 

 

Abstract 66_Identification of a novel candidate gene for progressive myoclonus 
epilepsy with ataxia and mental retardation (Poster session II) 
 
Carlo Rinaldi1, Janel O Johnson2, Naemeh Pourshafie3, Laura C. Bott3, Chiara Criscuolo4, Pasquale Striano5, Alessandro Filla4, 
Bryan J. Traynor2, Kenneth H. Fischbeck3 & Matthew J. Wood1  
1 Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford OX1 3PT, UK  
2 Neuromuscular Diseases Research Section, Laboratory of Neurogenetics, National Institute on Aging, National Institutes of 
Health, Bethesda (MD), USA.  
3 Neurogenetics Branch, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda (MD), USA.  
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5 Pediatric Neurology and Muscular Diseases Unit, Department of Neurosciences, Rehabilitation, Ophthalmology, Genetics, 
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Background: Progressive myoclonus epilepsies (PMEs) are a group of rare neurodegenerative 

diseases clinically characterized by action myoclonus, tonic-clonic seizures and progressive 
neurological decline. The family of genes implicated in PME is quickly expanding, mostly owing 
to the widespread availability of next-generation DNA sequencing methods. They encode 
proteins with diverse functions including lysosomal proteolysis and vesicle trafficking. 
Nevertheless, a genetic diagnosis remains unavailable for many patients, suggesting further 
genetic heterogeneity.  
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Objective: To identify the genetic cause for a novel form of autosomal recessive progressive 
myoclonus epilepsy with ataxia and mental retardation.  
Designe, setting and participants: We examined four members of a family from Southern Italy 
presenting with early onset autosomal recessive disease characterized by epilepsy, myoclonus, 
mental retardation and ataxia. The clinical picture resembled Unverricht-Lundborg disease, but 
laboratory findings and molecular analysis excluded this diagnosis and other possible known 
causes of PME. Whole-exome sequencing was performed in four members of the same family 
(three affected and one unaffected) and the results were integrated with linkage analysis. 
Sanger sequencing was used to confirm the presence of the candidate variant in the remaining 
affected and unaffected members of the family. Additionally, a cohort of unrelated subjects 
affected by PME of unknown genetic origin is currently being screened for mutations in the 
same gene.  
Results: We identified two compound heterozygous nucleotide substitutions in a neuronal-
specific subunit of the V-ATPase complex, which determined a premature stop and the base 
substitution of an evolutionarily conserved Arg residue in a Trp in the gene product, 
respectively. These variants strictly co-segregated with the disease phenotype and were absent 
in online single-nucleotide polymorphism databases and in >700 additional exomes of control 
participants. Work is ongoing to characterize the functional consequences of these mutations in 
iPS-derived neurons generated from fibroblasts of an affected patient.  
Conclusions and relevance: This study expands the genetics of autosomal recessive PME 

and is the first, to our knowledge, to link mutation in a neuronal-specific subunit of the V-
ATPase complex with a human disease. The VATPases are large multisubunit complexes 
which serve various functions in normal physiology, including acidification of endosomes and 
neurotransmitter release and uptake. 

 

Abstract 67_Pigmentary degenerative maculopathy as prominent phenotype in 
an Italian SPG56/CYP2U1 family (Poster session II) 
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SPG56 is an autosomal recessive form of hereditary spastic paraplegia (HSP) associated 
with mutations in CYP2U1. There is no clear documentation of visual impairment in the few 

reported cases of SPG56, although this form is complex on clinical ground and visual 
deficit are extremely frequent in complicated HSP. We report three patients from a 
consanguineous family harboring the novel homozygous c.1168C>T (p.R390*) in 
SPG56/CYP2U1, and showing a pigmentary degenerative maculopathy associated with 

progressive spastic paraplegia. Furthermore, we characterized precisely the 
ophthalmologic phenotype through indirect ophthalmoscopy, retinal optical coherence 
tomography and visual evoked potentials. This is the first formal report of pigmentary 
degenerative maculopathy associated with a CYP2U1 homozygous mutation. 
 
 

Keywords: HSPs, SPG56, CYP2U1, Pigmentary degenerative maculopathy. 
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Abstract 68_FRDA epidemiology in Latium Region Italy (Poster session I) 
 
Carlo Casali, MD, PhD, Department of SBMC, Sapienza University Rome, Rome, Italy and the GRASP (Gruppo Romano Atassie e 
Paraparesi spastiche) 

 

Friedreich's ataxia (FA) is the most common form of autosomal recessive ataxia in Caucasians 
and possibly worldwide with a prevalence of ~2/100,000. However few studies have addressed 
its prevalence in population-based systematic surveys. We decided to gather information about 
its prevalence in the Latium Region in 2015 (total population 5.892.425). An ad hoc study group 
(named GRASP, Gruppo Romano Atassie e paraparesi SPastiche) was convened including all 
major neurological centers in Latium. Neuropediatricians, cardiologists and orthopedics were 
also asked to share relevant information so that the actual epidemiologic coverage has been 
assumed to be essentially complete. Patient information has been revised and possible 
overlapping through different centers has been ruled out. All patients were residents in Latium 
at 30/11/2015, independently of their provenance from different areas of the country or ethnic 
background.  All had received a genetically confirmed diagnosis of FRDA. 64 patients have 
been identified (24 males and 40 females, aged 10-76 years). Total prevalence was 1,09 x 105 
(M 0.84, F 1.31). As expected the prevalence according to age was highest in the second 
(1.50), third (1.45) and fourth (2.05) decades of life. Genetically 61 patients carried GAA 
expansions in both X25/FXN alleles. Three patients (4.68%) carried a point mutation on one 

allele and a GAA expansion on the other. Clinically 56 (87.5%) patients were diagnosed as 
typical juvenile-onset FRDA (onset <25 years of age), 3 LOFA (late-onset FA, onset >25 years 
of age), and 5 VLOFA (very late onset FA, onset >40 years). We believe such systematic 
assessment of rare diseases prevalence is needed to develop speciphic plans of public health 
intervention. Furthermore cooperation of different clinical centers should be encouraged to 
gather uniform information and relevant series for planning clinical intervention. 
 
References: Pandolfo M. Friedreich ataxia: the clinical picture. J Neurol 2009;256(Suppl.1):3–8.  
Wedding IM, Kroken M, Henriksen SP, Selmer KK, Fiskerstrand T, Knappskog PM, Berge T, Tallaksen CM. Friedreich ataxia in 
Norway - an epidemiological, molecular and clinical study. Orphanet J Rare Dis. 2015 Sep 4;10:108 
Hamza W, Ali Pacha L, Hamadouche T, Muller J, Drouot N, Ferrat F, Makri S, Chaouch M, Tazir M, Koenig M, Benhassine T. 
Molecular and clinical study of a cohort of 110 Algerian patients with autosomal recessive ataxia. BMC Med Genet. 2015 Jun 
12;16:36 
Coutinho P, Ruano L, Loureiro JL, Cruz VT, Barros J, Tuna A, Barbot C, Guimarães J, Alonso I, Silveira I, Sequeiros J, Marques 
Neves J, Serrano P, Silva MC. Hereditary ataxia and spastic paraplegia in Portugal: a population-based prevalence study. JAMA 
Neurol. 2013 Jun;70(6):746-55. 
Alonso V, Villaverde-Hueso A, Hens MJ, Morales-Piga A, Abaitua I, Posada de la Paz M. Epidemiology of hereditary ataxias in 
Spain: hospital discharge registry and population-based mortality study. Neuroepidemiology. 2013;41(1):13-9  
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in the Paphos district of Cyprus. Acta Myol. 2009 Jul;28(1):24-6. 
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Background: Spinocerebellar ataxia type 3/Machado-Joseph disease (SCA3/MJD) is a 

polyglutamine disorder with no current disease-modifying treatment. Conformational changes of 
mutant ataxin-3 trigger different pathogenic cascades, including reactive oxygen species (ROS) 
generation. We aimed to evaluate ROS production and antioxidant defense capacity in 
symptomatic and presymptomatic SCA3/MJD individuals. 
Methods: Molecularly confirmed SCA3/MJD carriers and controls were included in a case-
control study. Serum ROS, measured with 2′,7′-dichlorofluorescein (DCFH-DA), and superoxide 
dismutase (SOD) and glutathione peroxidase (GSH-Px) antioxidant enzymes activities were 
assessed. Redox measures were also performed after 12, 24 and 48 weeks of treatment with 
lithium or placebo in a subgroup of symptomatic patients, included in a randomized clinical trial 
(RCT) that evaluated lithium carbonate efficacy (Saute et al 2014). 
Results: Fifty-eight symptomatic SCA3/MJD, 12 presymptomatic SCA3/MJD, and 47 control 
individuals were studied. DCFH-DA levels were higher in symptomatic than in control and 
presymptomatic groups (p<0.001), and lower in presymptomatic than in controls (p=0.048). 
SOD activity was higher in presymptomatic than in symptomatic group (p=0.016). GSH-Px 
activity in the symptomatic group was lower than in control and presymptomatic groups 
(p<0.001) and presented an inverse correlation with neurological examination score for 
spinocerebellar ataxias (R=-0.309, p=0.049). In the RCT, a similar 48-weeks decrease in 
DCFH-DA levels, and increase in SOD and GSH-Px activities was seen in both placebo (N=28) 
and lithium-treated (N=23) groups (an opposite direction of change to what we expected by the 
cross-sectional results). 
Conclusions: SCA3/MJD patients presented decreased antioxidant capacity and increased 
ROS generation only after symptoms onset, with a possible antioxidant imbalance response in 
presymptomatic carriers. The natural history of oxidative stress markers in SCA3/MJD remains 
unclear, since our prospective design observed a placebo group. However, our results are very 
important for the design of future RCT that might use redox markers as surrogate outcomes. 
Funding: Brazilian agencies FAPERGS, CNPq, CAPES, and FIPE-HCPA. Eurofarma donated 
lithium carbonate tablets 
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pre-symptomatic and early stage Machado Joseph Disease (Poster session I) 
 
Jonas Alex Morales Saute1,7,9, Gabriele Nunes Souza1,7, Clarissa Branco Haas4, Vitor Rocco Torrez4, Andressa Wigner 
Brochier4, Gabriel Vasata Furtado2, Tailise Gheno2, Aline Russo1,7, Thais Lampert Monte2,8, Artur Schumacher-Schuh8, Rui 
D´Avila7, Karina Carvalho Donis7, Raphael Machado Castilhos2, Diogo Onofre Souza4,12, Maria Luiza Saraiva-Pereira2,4,7,9,11, 
Vanessa Leotti Torman3, Suzi Camey6, Carlos Roberto de Mello Rieder8,10, Luis Valmor Cruz Portela4,12, Laura Bannach 
Jardim1,2,5,7,9,11  
1Post-Graduation Programs in Medical Sciences, 2Genetics and Molecular Biology and 3Epidemiology; and Departments of 
4Biochemistry, 5Internal Medicine and 6Statistics, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil; 7Medical 
Genetics and 8Neurology Services and 9Genetics Identification Laboratory, Hospital de Clínicas de Porto Alegre (HCPA), Porto 
Alegre, RS, Brazil;10Neurology Department, Universidade Federal de Ciências da Saúde de Porto Alegre (UFCSPA), Porto Alegre, 
RS, Brazil; 11Instituto Nacional de Genética Médica Populacional (INAGEMP).12 Instituto Nacional de Ciência e Tecnologia em 
Excitotoxicidade e Neuroproteção (INCTEN). 

Background: Spinocerebellar ataxia type 3/ Machado Joseph disease (SCA3/MJD) is the most 
frequent SCA worldwide. Previously considered as an exclusively neurologic condition, 
SCA3/MJD was recently associated with a reduced body mass index (BMI) and increased 
peripheral sensitivity to insulin (PSI) in moderate/advanced disease. We aimed to evaluate the 
body composition and PSI in early stage and presymptomatic SCA3/MJD individuals and to 
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correlate the findings with disease severity and expanded CAG repeat length at ATXN3 gene 
(CAGexp). 
Methods: A case control study evaluated BMI, lean (LMI) and fat mass index (FMI), %lean 
mass (%LM) and basal metabolic ratio/weight (BMR) with bioimpedance. Fast insulin and 
glucose, and glucose 2h post 75g glucose load test (GLT) were measured. Disease duration > 
10 years or previous endocrine disease diagnosis were exclusion criteria. Mean ± sd and 
logarithmic (log) transformation for non-parametric data are provided. 
Results: Sixty-five symptomatic SCA3/MJD (age 41±9y, 34 females, duration: 6±2y, CAGexp: 

75±3; Scale for the Assessment and Rating of Ataxia – SARA: 10±4) and 48 healthy control 
subjects (age 40±13y, 28 females) were recruited. LogBMI (p=0.103), %LM (p=0.175) and BMR 
(0.176) were similar between groups. LogBMI was inversely correlated with CAGexp (R=-0.541, 
p=0.001). LogLMI was lower in cases (2.87±0.1) than in controls (2.92±0.1, p=0.03), with a 
trend for lower logFMI in cases (p=0.06). Both logLMI and logFMI were inversely correlated with 
CAGexp. In a subgroup analysis of individuals with less than 38 years-old (29 cases/24 
controls), cases presented lower BMI, %LM, BMR, logLMI, logFMI (p<0.001). Glucose after 
GLT was lower in cases than in the controls (p=0.007) with a direct correlation with age at onset 
(R=0.585, p=0.033), independent from CAGexp. Twelve presymptomatic carriers of CAGexp 
(age 32.4±8.1y; 7 females; CAGexp:73.5±3) were evaluated. No differences were seen 
between presymptomatic carriers and controls or symptomatic cases in body composition 
parameters. Again, an inverse correlation of logBMI with CAGexp was seen in the 
presymptomatic group (R=-0.585, p=0.046). No differences in GLT were seen among 
presymptomatic, symptomatic and control groups (p=0.997). 
Conclusions: BMI was inversely related to CAGexp in early stages of symptomatic and in 
presymptomatic SCA3/MJD carriers. A significantly lower BMI was only found in early-stage 
SCA3/MJD individuals who were young and carry larger CAGexp. High PSI was present only 
after symptoms started, mostly in individuals with early disease onset, independently from 
CAGexp. The potential role of insulin signaling in SCA3/MJD disease process requires 
clarification, especially because of its known neuromodulatory effects.  
Funding: Brazilian agencies FAPERGS, CNPq, CAPES and FIPE-HCPA. 

 

Abstract 71_Functional analysis of the axonopathy related mutation N88S in 
seipin (Poster session II) 
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Seipin is an endoplasmic reticulum (ER) membrane protein which consists of 398 or 462 amino 
acids. Seipin is conserved during evolution and is highly expressed in brain and testis. Loss of 
function mutations are associated with a rare autosomal recessive form of lipodystrophy. 
Interestingly, two missense mutations in the seipin gene BSCL2 disrupting the glycosylation site 
at amino acid 88 and 90 of the seipin protein are associated with hereditary spastic paraplegia 
(HSP), a progressive neurological disorder. HSP patients suffer from weakness of the lower 
limbs which is ultimately caused by the degeneration of the axons of the corticospinal tract. 
However, the reason why axons degenerate remains to be elucidated. Experiments in yeast 
and other model organisms suggest that seipin plays a crucial role in lipid droplet (LD) 
formation. Furthermore, it is believed that expression of N88S-seipin leads to aggregates in the 
ER, which cause ER stress and could ultimately lead to the degeneration of the neurons.  
We found that WT-seipin inhibits the formation of LDs, whereas the expression of the misfolded 
N88S mutant caused an increase in the cellular LD amount. These abnormalities in cellular LD 
number was accompanied with lower (WT-seipin) or higher (N88S-seipin) triacylglycerol (TAG) 
and cholesteryl ester (CE) levels in the LDs. Additionally, N88S-seipin aggregates at domains in 
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the ER membrane, which are in close proximity to LDs. Interestingly, proteomic analysis and co-
immunoprecipitation experiments revealed a direct interaction of both WT-seipin and N88S-
seipin with the ER resident protein ER lipid raft associated 2 (ERLIN2). ERLIN2 forms high 
molecular homo- and heteromeric complexes together with its homolog ERLIN1. These 
complexes are believed to localize specifically to lipid rafts, which are tightly packed ER-
domains consisting of sphingolipids and cholesterol. The erlins were shown to play a role in the 
ERAD (endoplasmic reticulum associated degradation) of proteins, and have been implicated in 
HSP. The functional significance of the interaction between seipin and erlins is currently under 
investigation. 

 

Abstract 72_Exon analysis of 74 genes potentially involved in Hereditary Spastic 
Paraplegias through targeted next generation sequencing (Poster session II) 
 
Livia Parodi (A), Mathilde Mairey (A,B), Rémi Valter (A,B), Laure Raymond (A, B, C), Sara Morais (A,B,D), Claire-Sophie Davoine 
(A), Emeline Mundwiller (A), Guillaume Banneau (C), Eric Leguern (A,C), Yannick Marie (A), Alexis Brice (A), Alexandra Durr (A,C), 
Giovanni Stevanin (A,B,C) 
A-Institut du Cerveau et de la Moelle épinière (Sorbonne Universités, UPMC Univ Paris 6 UM1127, INSERM U1127, CNRS 
UMR7225), Paris, France 
B- Equipe de Neurogénétique, Ecole Pratique des Hautes Etudes, PSL Université, Paris, France 
C- Fédération de Génétique, CHU Pitié-Salpêtrière, Paris, France 
D- UnIGENe, IBMC, Porto, Portugal 

 

Hereditary spastic paraplegias (HSP) are a group of hereditary neurological diseases caused by 
progressive degeneration of the corticospinal tracts. They are genetically heterogeneous (76 
loci and 59 genes; spastic paraplegia genes, SPG) and are inherited through all known 
inheritance patterns accounting for a prevalence of 1-5:100 000 in most populations. HSPs are 
characterized by spastic gait, hyperreflexia, extensor plantar responses and proximal 
weakness, as the result of lesions in the first motor neuron. The second motor neuron can as 
well be affected and a cerebellar syndrome is frequently associated, as well as other 
neurological and extra-neurological signs. This heterogeneity makes classical molecular tests 
time-consuming and difficult to interprete, and that’s why our laboratory decided to develop a kit 
that couples a targeted capture and next generation sequencing to analyse 74 genes potentially 
involved in HSPs. 
The kit has been used to sequence and analyse a 283 index patients (218 patients belonging to 
the SPATAX cohort including 153 French and 98 Portuguese patients, together with 32 Italian 
patients). 
DNAs librearies were prepared through KAPA library preparation kit (KAPA Biosystems).  
The panel included the target regions probes (1042 regions) corresponding to all coding exons 
belonging to 74 HSP genes and was designed by Roche-NimbleGen (SeqCap EZ). The DNA 
sequencing was realized using the MiSeq or NextSeq sequencers (Illumina). The alignment and 
variants detection were done through the Genomics Workbench software (CLC bio, Qiagen).   
Variants were filtered and prioritized, then verified through Sanger sequencing on patients and 
on other family members, in order to establish the segregation patterns. 
A gene responsible for the disease phenotype was identified in 33,1% of the patients overall 
analysed. For 36,4% of the patients, no pathogenic variant could be detected. One or more 
variants with unknown significance was identified among 30,5% of the cohort; in these cases 
the actual knowledge regarding the gene involved didn’t allow to draw a conclusion regarding a 
possible pathogenic effect, and therefore its role in HSP onset. In addition, we identified a series 
of 8 patients carrying heterozygous variants in the motor domain of KIF1A inherited in a 
dominant pattern or de novo which contrast with the classical recessive transmission mode of 
this gene in SPG30. 
Through the coupling of targeted capture and next generation sequencing it was possible to 
increase the molecular diagnostic rate if compared to more classical strategies based on 
decision tree and followed by genetic analysis according to the transmission modes. The 
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sequencing of our 283 patients cohort therefore show the importance of testing the same set of 
genes in patients with different transmission patterns, allowing the detection of multiple and 
unexpected transmission pathways.  

 

Abstract 73_A dominant mutation in the MME gene causes dominant 
spinocerebellar ataxia with neuropathy (Oral presentation) 
 
Chantal Depondt, 1,2 Simona Donatello, 2 Myriam Rai,2 François Charles Wang,3 Nicolas Simonis4, Lyne Chahine,2 Massimo 
Pandolfo1,2 

1 Department of Neurology, Hôpital Erasme, Université Libre de Bruxelles, Brussels, Belgium 
2 Laboratory of Experimental Neurology, Université Libre de Bruxelles, Brussels, Belgium 
3 Department of Physical Medicine and Rehabilitation, University of Liège, University Hospital, Liège, Belgium 
4 Department of Medical Genetics, Hôpital Erasme, Université Libre de Bruxelles, Brussels, Belgium 

 

Background: We investigated a five–generation Belgian family with dominantly inherited late-
onset spinocerebellar ataxia (SCA) and sensorimotor axonal peripheral neuropathy, in which 
known genetic subtypes had been excluded. 
Methods: The Ethics Committee of the Hôpital Erasme, Brussels, Belgium, approved this study. 

All family members provided written informed consent for genetic analysis. We collected DNA 
samples on 28 family members, including seven living affected individuals, whose clinical 
records were reviewed by a neurologist expert in ataxia. We performed linkage analyses on 
DNA from the seven affected as well as 14 unaffected family members by using microsatellite 
and SNP markers. We then performed whole exome sequencing in two affected individuals and 
identified shared heterozygous variants mapping to potentially linked regions. We confirmed the 
candidate mutation by Sanger sequencing, thenall available family members, affected and 
unaffected, were tested for the candidate mutation to confirm co-segregation with the disease.  
Results: Affected family members presented with late-onset (42-68 years old) balance 
problems. Clinical examination showed signs of polyneuropathy, associated with a cerebellar 
syndrome in all but one. Three subjects had an MRI, which showed cerebellar vermis atrophy. 
One individual underwent sural nerve biopsy, revealing axonal pathology. 
Genetic analyses, including WES performed in two affected individuals, identified a variant in 
the MME gene, p.C143Y, fulfilling several criteria for pathogenicity, including absence from 
control databases, complete co-segregation with the phenotype, and predicted damaging effect 
on the encoded protein by all prediction algorithms we utilized (SIFT, PolyPhen-2 and 
PROVEAN). 
Discussion: Affected individuals in this family developed a late-onset, motor predominant 
axonal polyneuropathy associated with cerebellar, mainly vermian atrophy in all cases but one, 
causing ataxia with mixed afferent and cerebellar features. The recent identification of recessive 
MME mutations in 10 unrelated individuals from Japan with an essentially identical 
polyneuropathy labeled as CMT2 further supports the causality of the mutation in our family. 
However, there are important genetic and clinico-pathological differences concerning the mode 
of transmission, dominant in our family, recessive in the Japanese cases, and the evidence of 
cerebellar involvement in affected subjects in our family, sharply contrasting with the lack of 
cerebral or cerebellar atrophy in all 10 recessive cases. 
MME encodes neprilysin (NEP), a zinc-dependent metalloprotease that cleaves peptides at the 
amino side of hydrophobic residues. NEP is expressed in most tissues, including the central 
and peripheral nervous system (CNS and PNS). The mutated C143 is one of 12 cysteine 
residues in the NEP extracellular portion, all involved in disulfide bridges, ten of which, including 
cysteine 143, are conserved in similar enzymes. The p.C143Y mutation is therefore likely to 
have a major impact on NEP structure and function. Despite a postulated role of NEP in the 
development of Alzheimer disease, due to its activity on the Aβ peptide, there was no evidence 
of cognitive impairment in our family as well as in the recessive CMT2 Japanese cases. 
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Abstract 74_Evoked motor potentials in genetically proven Friedreich ataxia 
patients (Poster session II) 
 
Gilles Naeije, Nicolas Mavroudakis, Massimo Pandolfo  
Université Libre de Bruxelles – Hôpital Erasme, Brussels, Belgium 

 

Introduction: Friedreich’s ataxia (FRDA) is the most prevalent recessive ataxia. FRDA has a 
cerebellar and an afferent ataxia component. The afferent component is caused by prominent 
involvement of the dorsal columns of the spinal cord, while the cerebellar component is due to 
atrophy of the dentate nuclei. Progressive degeneration of the corticospinal tracts also occurs. 
Previous studies have correlated motor central conduction time (MCCT) on evoked motor 
potentials (EMPs) with the duration of the disease.  However, EMPs in FRDA patients evaluated 
with objective clinical scores and accurate genetic analysis are scarce. 
Methods: 9 FRDA patients [5 females, mean age: 36 years (range 23-51), mean scale for the 
assessment and rating of ataxia (SARA): 25 (range 14-37,5), mean duration of disease 20 
years (range 9-38), mean triplets expansion on shortest allele (GAA1): 623 (range 280-850)] 
participated in the study. 
EMPs were measured at first dorsal interosseous of the right hand and evoked with 9 cm 
Circular coil (Magstim 200  Co Ltd, Whitland, Dyfed, UK) placed over the location around the 
central location (Cz) that led to the best evoked motor responses. Motor threshold was 
assessed and 3 to 6 EMPs were recorded with a stimulation intensity corresponding to 140% of 
the motor threshold at determined cortical location and at a cervical location above C5-C6 as 
cervical location. Spearman’s correlation test was used to test for significant correlations 
between subjects and EMPs parameters. 
Results: Mean amplitude of EMP after cervical stimulation was 6,8 mV (range 0,4-18,2mV, 
normal values: 8,1+/- 4,9 mV) with a mean EMP length of 16,2ms (range 9-24 ms) while cortical 
stimulation led to a mean amplitude of EMP of 0,47mV (range 0,005-1,45 mV, normal values: 
4,9 +/-2,4 mV) and mean EMP length of 22,4ms (range 14-33ms). Mean cervical latency was 
15,21ms (range 14-18ms, normal value <19,2ms) and mean MCCT was 16ms (range 9-20ms, 
normal value: 9,15ms). Significant correlation was found between disease duration and MCCT. 
Conclusions: FRDA patients display altered EMPs with loss of amplitude and prolonged 
conduction time, partly due to desynchronized responses along the corticospinal tracts. 
Interestingly MCCT correlates only with disease duration and not with clinical scores or the 
triplet repeat expansion size. 

 

Abstract 75_Friedreich’s ataxia affects the cortical processing of tactile novelty 
detection (Poster session II) 
 
G Naeije, B Marty, V Wens, S Goldman, M Pandolfo, X De Tiège. 
Departments of Neurology and Nuclear Medicine and Laboratory of Functional Brain Mapping, Hôpital Erasme, Université Libre de 
Bruxelles, Brussels, Belgium 

 

Background: The mismatch negativity (MMN) is a novelty detection response evoked by 

deviant stimuli embedded in sequences of standard stimuli. In the somatosensory system, the 
MMN is generated at contralateral secondary somatosensory cortex (cS2). Previous studies 
have shown that the cerebellum is part of the somatosensory novelty detection network and that 
patients with unilateral cerebellar lesion have no or weaker somatosensory MMN (sMMN). 
Friedreich’s ataxia (FA) is a genetic disorder associated with a selective atrophy of the 
cerebellar dentate nucleus, which is a key node of the efferent dentatothalamic tract. So, FA 
may prove a good model to study the role of the cerebellum in tactile novelty detection. 
Methods: 13 right-handed FA patients (9 females; 29 years (range 9-46), mean scale for the 
assessment and rating of ataxia (SARA): 23 (range 14-37.5), shorter allele (GAA1) mean 
expansion 688 (range 280-100) and 8 right-handed healthy adults (3 females, 29 years (range 
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23-45)) were measured with whole-scalp-covering magnetoencephalography (MEG, Elekta Oy) 
while they underwent a tactile oddball paradigm. Standard stimuli were pneumatic tactile 
stimulations of the right index fingertip and deviant stimuli corresponded to similar tactile 
stimulation simultaneously applied to the first two phalanxes of the index finger. Mismatch 
negativity responses associated with deviants were investigated at the sensor level. sMMN 
responses were assessed in the sensor space using non-parametric cluster statistics. sMMN 
neural sources were localized using conventional equivalent current dipole modeling. Post-hoc 
paired t-tests were applied on the corresponding sources intensity (standards or deviants) at the 
time of maximum source amplitude within the time frame disclosed by sensor-level analyses. 
Results: In healthy subjects, standard stimuli evoked responses at contralateral primary 
somatosensory cortex (cSI) with a mean latency of 23.75ms (range 15-33ms) and mean 
amplitude of 9 mA (range 6-16mA) and contralateral secondary somatosensory cortex (cSII) 
with a mean latency of 48.7ms (range 55-80 ms) and mean amplitude of 9.44 mA (range 7-
19mA).  Deviant stimuli led to a mean amplitude at cSI of 11.7 mA (range 9-19 mA) and mean 
amplitude at cSII of 23,7 mA (range 8,5-37 mA) leading to significant sMMN only at cSII.  In FA 
patients, standards stimuli evoked at cSI in 12/13 patients with a mean latency of 65 ms (range: 
50-80ms) for a mean amplitude of 7,4 mA (range 1,8-15,1mA) and cSII in 11/13 FA patients 
with a mean latency of 120ms (range 74-149 ms) and a mean amplitude of 6,2 mA (range 0,6-
11 mA). Deviant stimuli led to a mean amplitude of 13,4 mA (range 4,4-34,4 mA) at cS1 and of 
15,2 mA (7,2-31,4 mA) leading to a statistically significant mismatch both at cSI and cSII. 
Latency of cortical responses were significantly longer in FA patients. Still there was no 
correlation between SARA scores, GAA1 expansion, the latency or the amplitude of SEFs. 
Conclusions: Somatosensory evoked fields are reliably found at cSI and CSII cortices with 
MEG in FA patients. Cerebellar dorsal nuclei atrophy in FA affects the cortical processing of 
tactile novelty detection with an increase is cSI and a decrease in cSII cortical responses.  

 

Abstract 76_Phenotype characterization of the SCA28 knockin mouse model and 
derived embryonic fibroblasts (Oral presentation) 
 
C. Mancini1, E. Hoxha2,3, L. Iommarini4, C. Cagnoli1, A.Brussino1, E. Turco5, F. Altruda5, E. Giorgio1, S. Cavalieri6, E. Di 
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SpinoCerebellar Ataxia type 28 (SCA28, OMIM#610246) is a rare form of autosomal dominant 
cerebellar ataxias (ADCA), accounting for ~1.5% of the European cases. The causative gene, 
AFG3L2, encodes for a mitochondrial protein that assembles into homo- or hetero-hexamers 
with paraplegin (SPG7 gene, mutated in the autosomal recessive Hereditary Spastic Paraplegia 
type 7), to form the matrix-ATPase Associated with various cellular Activities (m-AAA) protease. 
The m-AAA protease is a crucial component of the mitochondrial protein quality-control system, 

exerts chaperone-like activity on the biogenesis of oxidative phosphorylation (OXPHOS) 
complexes and participates in mitochondrial-protein processing and maturation. Most data 
regarding SCA28 pathogenic mechanism rely on yeast complementation experiments and on 
studies of Afg3l2-knockout heterozygous mice. However, almost all known AFG3L2 mutations 

are missense in exon 16, and their effect is still debated.  
In order to understand the pathobiology of SCA28, we generated a knockin (KI) mouse model 
harboring the p.Met665Arg amino acid change (human p.Met666Arg) in Afg3l2, reported in 
patients with early onset of the disease. Afg3l2KI/KI (KI-ho) were embryonically lethal, whereas 
Afg3l2KI/+ mice (KI-hz) were viable and developed a late-onset ataxia. Morphological analysis 

revealed a preserved cytoarchitecture of cerebellar lobules, with unaltered thickness of the 
molecular and granular layers and a conserved number of Purkinje cells (PC). The spontaneous 
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action potential firing of PC was significantly increased (P<0.05), measured in vitro in cell-
attached configuration.  
We evaluated mitochondrial morphology and function, studying both homo- and heterozygous 
Mouse Embryonic Fibroblasts (MEF). We showed an impairment in mitochondrial dynamics, 
detected as the complete loss of Opa1 long isoforms in KI-ho MEF and an hyperfragmented 
mitochondrial network.KI-ho MEF also showed a reduced uptake of the MitoTracker Red probe 
that might be suggestive of a decreased mitochondrial membrane potential. Bioenergetics 
analysis revealed a 25% reduction of Complex III activity in KI-ho (P<0.05), detected by 
spectrophotometric analysis of the respiratory chain. Homo-, heterozygous and wildtype MEF 
showed comparable citrate synthase activity and not change in the levels of several subunits of 
respiratory complexes.  
Overall, our data suggest that mutations hitting the peptidase M-41 domain negatively affect m-
AAA complex function, probably acting as hypomorphic. 

 

Abstract 77_The role of Spastin in Lipid Droplet metabolism and its relevance to 
Hereditary Spastic Paraplegia (Poster session II) 
 
Nimesha Tadepalle 1, 2, Chrisovalantis Papadopoulos1, 2, Elena Rugarli1, 2, 3  
1Institute for Genetics, University of Cologne, Germany; 2Cologne Excellence Cluster on Cellular Stress Responses in Aging-
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Hereditary spastic paraplegia (HSP) is a progressive neurodegenerative disease characterized 
by lower limb spasticity and weakness. It is caused by the dying back of the corticospinal axons 
in the central nervous system. Most of the autosomal dominant cases of this disease have 
mutations in the gene SPAST, encoding for spastin, a conserved microtubule severing protein 
belonging to the AAA (ATPases Associated with various cellular Activities) family. Spastin plays 
a role in midbody abscission, spindle disassembly, neurite branching and endosomal tubulation. 
Spastin is mainly present in two isoforms, M1 and M87 including or excluding an N-terminal 
hydrophobic region, respectively. It has been shown earlier that spastin-M1 is targeted to lipid 
droplets upon overexpression. Lipid droplets (LDs) are intracellular organelles that originate 
from the ER. They contain a neutral lipid core of triacylglycerol (TAG) and cholesterol esters 
(CE) and a monolayer of phospholipids. In this study we generated a spastin knock-out cell line 
by CRISPR-Cas9 technology in NSC34 cells. We show that spastin knock-out cells upon 
starvation upregulated the LD-associated protein PLIN2 and the principal lipase ATGL 
responsible for breakdown of LDs. This was accompanied by increase in all species of TAGs 
and a reduction in the CE content in cells depleted of spastin. An increase in the number and 
size of LDs upon starvation was seen also in mouse embryonic fibroblasts (MEFs) obtained 
from spastin knock out mice embryos. These results indicate that the absence of spastin affects 
lipid turnover in cells. This study, along with other recent studies implicating lipid droplet biology 
in HSP, strongly hints towards the importance of lipid metabolism in the pathogenesis of the 
disease. 

 

Abstract 78_Mutant transglutaminase 6 mediated toxicity in Spinocerebellar 
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Spinocerebellar ataxia type 35 (SCA 35), a rare neurodegenerative disease, is associated with 
mutations in the TGM6 gene encoding the transglutaminase 6 protein. Five different pathogenic 
mutations have been reported so far. While it is known that all the mutants are less stable and 
show reduced TG6 enzymatic activity (transamidase activity), the mechanism of cell death 
induced by these mutants, still remains elusive. Trying to address this problem and taking into 
account that SCA 35 is an autosomal dominant disorder, we hypothesized that this could be 
due to a dominant negative loss of function induced by the mutants. To this effect, we co-
expressed the WT with the mutants and found that the transamidase activity of the WT type is 
significantly reduced in presence of the mutants, suggesting a loss of function. This probably is 
mediated through their direct interaction as seen by co-immunoprecipitation studies. To 
understand if this loss of activity correlates with cell death, we did toxicity studies in in vitro and 
in vivo models overexpressing the WT or mutant protein. Although the mutants showed more 
toxicity yet also the WT overexpression was toxic as compared to the control, indicating towards 
a partial gain of toxic function. This led us to hypothesize that mutations in TG6 mediate toxicity 
through a partial loss and gain of function, a concept true for many other mutant proteins linked 
to neurodegeneration (e.g. huntingtin, C9orf72, TDP43, OPA1). To get an insight into the toxic 
function we decided to study the cellular pathways affected by mutant TG6. A clear perinuclear 
localization of some of the mutants, prompted us to analyse the unfolded protein response 
(UPR). Interestingly, we found an increased UPR in the mutant expressing cell lines suggesting 
that mutant proteins induce endoplasmic reticulum (ER) stress which eventually leads to cell 
death. Further studies are warranted to understand if the increased UPR is due to misfolding of 
the mutant protein or it is mediated by a novel aberrant function of mutant TG6. 

 

Abstract 79_Exploring Ca2+ Signalling in Freidreich’s Ataxia Model 
Cardiomyocytes (Poster session II) 
 
Alexander F Brown1, Rosella Abeti1, Paola Giunti1 

1Ataxia Centre, Department of Molecular Neuroscience, UCL, Institute of Neurology, Queen Square, London, UK 

 

Friedreich’s Ataxia (FRDA) is a neurological disease which also involves cardiomyopathy: the 
cause of death in around 85% of cases is heart failure. A recessive GAA expansion mutation in 
intron 1 of chromosome 9q13 leads to a progressive decrease of frataxin, the mitochondrial 
protein linked to the pathology. This causes iron accumulation within the mitochondria and the 
generation of reactive oxygen species (ROS) through the Fenton reaction, leading to oxidative 
damage and cell death. Oxidative damage and cell death can also be reconducted to Ca2+ 

deregulation, and given the fundamental role of Ca2+ in heart cells, we focused our studies on 
the role of Ca2+ homeostasis in FRDA. We aimed to observe whether the iron-induced oxidative 
damage due to frataxin deficiency in FRDA had an effect on Ca2+ homeostasis in 
cardiomyocytes. To do this we used two FRDA models: HL-1 cells transfected with a 
knockdown of frataxin, and primary cardiomyocytes from a FRDA–like mouse model which 
incorporates a knock-in expressing the mutated human transgene.  Immunofluorescence 
measurements were used to confirm the knock-down of frataxin. ROS measurements were 
applied on the models to assess the presence of oxidative stress. Then, calcium imaging was 
employed to investigate Ca2+ homeostasis. This was done by analysing the Ca2+ response after 
activation of ryanodine receptors (RyRs) with caffeine, and by measuring the sarcoplasmic 
reticulum (SR) Ca2+ content using thapsigargin, an inhibitor of the sarcoplasmic/endoplasmic 
reticulum Ca2+ATPase (SERCA) pump. 
We first confirmed a significant decrease of frataxin protein in KD cells. Then, we found a 
significant increase in ROS generation in frataxin KD cells, and a reduced Ca2+ response to 
both caffeine and thapisgargin. Similarly to these results, the FRDA-like mouse model also 
showed a limited Ca2+ content. 
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Conclusion: These findings indicate a potential pathological role for a derangement in Ca2+ 
homeostasis alongside an increase in oxidative stress in FRDA model cardiomyocytes. 

 

Abstract 80_Lentiviral vector-mediated overexpression of mutant ataxin-7 
recapitulates SCA7 pathology and promotes accumulation of the FUS/TLS and 
MBNL1 RNA-binding proteins (Poster session II) 
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Background: We used lentiviral vectors (LVs) to generate a new SCA7 animal model 

overexpressing a truncated mutant ataxin-7 (MUT ATXN7) fragment in the mouse cerebellum, 
in order to characterize the specific neuropathological and behavioral consequences of the 
genetic defect in this brain structure.  
Results: LV-mediated overexpression of MUT ATXN7 into the cerebellum of C57/BL6 adult 

mice induced neuropathological features similar to that observed in patients, such as 
intranuclear aggregates in Purkinje cells (PC), loss of synaptic markers, neuroinflammation, and 
neuronal death. No neuropathological changes were observed when truncated wild-type ataxin-
7 (WT ATXN7) was injected. Interestingly, the local delivery of LV-expressing mutant ataxin-7 
(LV-MUT-ATXN7) into the cerebellum of wild-type mice also mediated the development of an 
ataxic phenotype at 8 to 12 weeks post-injection. Importantly, our data revealed abnormal levels 
of the FUS/TLS, MBNL1, and TDP-43 RNA-binding proteins in the cerebellum of the LV-MUT-
ATXN7 injected mice. MUT ATXN7 overexpression induced an increase in the levels of the 
pathological phosphorylated TDP-43, and a decrease in the levels of soluble FUS/TLS, with 
both proteins accumulating within ATXN7-positive intranuclear inclusions. MBNL1 also co-
aggregated with MUT ATXN7 in most PC nuclear inclusions. Interestingly, no MBNL2 
aggregation was observed in cerebellar MUT ATXN7 aggregates. Immunohistochemical studies 
in postmortem tissue from SCA7 patients and SCA7 knock-in mice have confirmed SCA7-
induced nuclear accumulation of FUS/TLS and MBNL1, strongly suggesting that these proteins 
play a physiopathological role in SCA7. 
Conclusions: This study validates a novel SCA7 mouse model based on lentiviral vectors, in 

which strong and sustained expression of MUT ATXN7 in the cerebellum was found sufficient to 
generate motor defects. 

 

Abstract 81_SUMOylation by SUMO2 is implicated in the degradation of 
misfolded ataxin-7 via RNF4 in SCA7 models (Oral presentation) 
 
Martina Marinello1,2, Andreas Werner3, Mariagiovanna Giannone1,2, Khadija Tahiri1, Sandro Alves1, Wilfred den Dunnen4, Alexis 
Brice1,5 and Annie Sittler1 
1 Sorbonne Universités, UPMC, Univ Paris 06 UMR_S 1127, INSERM U 1127, CNRS UMR 7225, ICM (Brain and Spine Institute) 
Pitié-Salpêtrière Hospital, 75013, Paris, France. 
2 EPHE Ecole Pratique des Hautes Etudes, PSL Universités, Laboratoire de Neurogénétique, 75013, Paris, France. 
3 Zentrum für Molekulare Biologie der Universität Heidelberg, DKFZ-ZMBH Alliance, 69120 Heidelberg, Germany. 
4 Department of Pathology and Medical Biology, University of Groningen, University Medical Center Groningen, PO Box 30.001, 
9700 RB, Groningen, The Netherlands. 
5AP-HP, Genetic Department, Pitié-Salpêtrière University Hospital F-75013, Paris, France 
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Perturbation of protein homeostasis and aggregation of misfolded proteins is a major cause of 
many human diseases. A hallmark of the neurodegenerative disease spinocerebellar ataxia 
type 7 (SCA7) is the intranuclear accumulation of polyglutamine-expanded ataxin-7 (polyQ-
ATXN7). Here we identified a mechanism that contributes to the clearance of polyQ-ATXN7 
from affected cells. PIAS-mediated modification of polyQ-ATXN7 with SUMO2 recruits the 
SUMO-targeted ubiquitin ligase RNF4 leading to proteasomal degradation of misfolded ATXN7. 
In a SCA7 knock-in mouse model we observed colocalization of SUMO2 with polyQ-ATXN7 
inclusions in cerebellum and retina. Furthermore, we detected changes in the cerebellar 
expression of genes from the SUMO pathway during disease progression in SCA7 mice. 
Immunohistochemical analysis showed the accumulation of SUMO pathway proteins in the 
cerebellum of a SCA7 patient. Our results show that the SUMO pathway contributes to the 
clearance of aggregated ATXN7 and suggest how misregulation of SUMO components can 
contribute to SCA7 disease. 

 

Abstract 82_Spastic paraplegia proteins help model the axonal endoplasmic 
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The phenotypes of Hereditary Spastic Paraplegias (HSPs), with lower limb weakness, and 
degeneration of distal portions of longer upper motor axons, suggest failures in the engineering 
that maintains distal portions of axons furthest from the cell body. Some of the most common 
spastic paraplegia gene (SPG) mutations affect endoplasmic reticulum (ER) membrane proteins 
that contain intramembrane hairpins that curve and model ER membrane. This suggests the 
axonal ER network as an important component to maintain function and integrity of long axons, 
and a possible location of the pathomechanisms of HSP. This network appears physically 
continuous both locally and throughout the neuron, comparable to a “neuron within a neuron” 
and providing a route for regional or long-distance communication in axons. 
We have used Drosophila to explore the model that loss of SPG-encoded hairpin proteins leads 

to abnormalities of the axonal ER network. Wildtype axons contain only low levels of rough ER 
markers, but smooth ER marker can easily be detected. We have focused on the roles in axonal 
ER pattern of reticulons and REEPs, which are together required for formation of most cortical 
tubular ER in yeast. Drosophila has one widely expressed and slowly evolving ortholog for each 

of the reticulon, REEP1-4 and REEP5-6 families, which we refer to as Rtnl1, ReepA and ReepB 
respectively. We have generated or used mutants that lack one or more of these three 
orthologs. Loss of either reticulon, or of ReepB, leads to partial loss of smooth ER marker from 
distal but not proximal axons, recapitulating the susceptibility of longer distal axons in the 
human diseases. Flies lacking all three reticulon and REEP orthologs are viable, but confocal 
and electron microscopy show phenotypes consistent with loss of ER membrane curvature in 
axons – fewer tubules, with larger diameters, and occasional loss of continuity of ER staining.  
We therefore propose a role for hairpin-encoding SPG genes in establishing or maintaining the 
axonal ER network. While altering ER shape can have effects on local cellular homeostasis, it is 
likely that ER continuity in axons has an important role. A role for this continuity in preventing 
degeneration could account for the preferential susceptibility of longer distal axons in HSP. 
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Abstract 83_Clinical and genetic characteristics of sporadic, adult-onset ataxia 
(Oral presentation) 
 
I.Giordano, B. Paap, P. Bauer, S. Tezenas du Montcel, T. Klockgether on behalf of the SPORTAX consortium 

 

Objective: Sporadic, adult-onset ataxia is the most prevalent subgroup of all ataxia disorders. 
To define the clinical phenotype of sporadic adult-onset ataxia, study its natural history and 
search for genetic causes, we initiated the SPORTAX study, a multicentre longitudinal cohort 
study of patients with sporadic adult-onset ataxia.  
Methods: In SPORTAX, we enrolled 250 ataxia patients, who met the following criteria: (1) 
progressive ataxia, (2) ataxia onset after age of 40 years, (3) informative and negative family 
history, (4) no established cause of ataxia including negative tests for FRDA, SCA1,2,3,6 and 
FMR1 premutation. To measure the severity of ataxia we used SARA. In addition, we used an 
MSA scale (UMSARS) and INAS, a measure of non-cerebellar involvement. 
Results: Age at ataxia onset was 56.6 ± 8.7 years, disease duration 6.4 ± 5.4 years. There was 

male preponderance (60%). At baseline, 83 of the 250 patients met diagnostic criteria of 
probable MSA. In the follow-up visits, MSA criteria turned positive in 12 additional patients. 
First, we compared the MSA patients (n = 95) with non-MSA patients. As clinical signs that 
define MSA can occur up to 10 years after ataxia onset, we selected those patients for 
comparison who did not meet MSA criteria and had a disease duration of at least 10 years (n = 
48). Although MSA patients had shorter disease duration (4.6 ± 3.0 vs. 14.9 ± 5.7 years, < 
0.00001), they had higher SARA (16.1 ± 5.9 vs. 13.6 ± 6, p = 0.02004), UMSARS (1: 19.4 ± 8.7 
vs. 11.5 ± 6.1, p < 0.00001; 2: 20.8 ± 7.6 vs. 16.5 ± 6.5, p = 0.00103) and INAS (3.8 ± 1.8 vs. 
2.7 ± 1.8, p = 0.00133) scores. In addition, SARA (3.3 ± 3.2 vs. 1.1 ± 2.3, p = 0.00133) and 
UMSARS (1: 4.7 ± 4.0 vs. 1.0 ± 2.0, p = 0.00001; 2: 5.3 ± 4.5 vs. 1.2 ± 2.9, p = 0.00005) scores 
increased faster during follow-up in MSA. A gene panel analysis in a randomly selected 
subgroup of 100 study participants revealed the presence of pathogenic mutations in 14 
participants. Of the mutation-positive, two fulfilled MSA criteria. Affected genes included both, 
autosomal recessive, such as SYNE1, ATM, or SETX, and dominant genes, such as TTBK2, 
PRKCG, or SPTBN2. 
Conclusions: Among sporadic, adult-onset ataxia, MSA can be delineated as a subgroup 

which accounts for up to half of all patients. Compared to MSA, non-MSA patients have a milder 
phenotype and slower progression. A considerable part of sporadic adult-onset ataxia patients 
carries pathogenic mutations of known ataxia genes. 
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Introduction: Hereditary spastic paraplegias (HSPs) comprise a clinically and genetically 
heterogeneous group of neurodegenerative disorders with progressive degeneration of the 
corticospinal tract. Patients with complicated forms show additional clinical findings, e.g. thin 
corpus callosum, cognitive impairment orperipheral neuropathy overlapping with a wide 
spectrum of other underlying genetic conditions.  
Currently more than 80 loci have been assigned with causal mutations identified in almost 70 
HSP genes, some of them also associated with other important neurodegenerative disorders 
including hereditary forms of neuropathy and amyotrophic lateral sclerosis (ALS). Genetic 
testing of HSP patients by conventional Sanger sequencing in the diagnostic setting so far was 
restricted to the genes, most frequently affected. We here report our results of genetic testing 
for HSP by linkage analysis and Sanger sequencing with MLPA over the last 15 years, and 



 
 

 78  
 

more recently by next generation multigene panel sequencing (MGPS). A subgroup of 20 
patients received extensive neurologic workup in our outpatient clinic for movement disorders. 
Massive parallel sequencing of multigene panels (MGPS) allows fast and cost-effective genetic 
diagnostic testing including sequence analysis of genes with small contribution for a wide 
variety of phenotypes. The diagnostic yield is expected to be further improved by the additional 
detection of copy number variations (CNVs) within the analyzed genes.  
Results: In the overall cohort of 278 patients with suspected pure and complicated HSP causal 
mutations were identified in SPG4 (n=52), SPG3a (n=6), SPG5 (n=2), SPG7 (n=1), SPG11 
(n=4), SPG20 (n=1) and SPG31 (n=2) with conventional sanger sequencing and in SPG4 (n=3) 
with NGS. To further increase the diagnostic yield we had previously validated a gene panel for 
massive parallel sequencing of 31 HSP genes (core panel) and 43 additional genes (step 2 
panel). For a cohort of 12 HSP patients with known mutations all expected HSP causing 
mutations were reliable detected including nonsense (n=2), missense (n=7) and frameshift 
(n=1) mutations, one 5bp deletion and one 9bp duplication. 
Furthermore a quantitative data assessment using our in house JAVA based bioinformatic script 
was used to search for deletions and/or duplications. One Spastin gene deletion was found in a 

patient with HSP and subsequently confirmed by MLPA.  
Conclusion: The increased diagnostic yield of NGS in combination with an extensive clinical 
evaluation will further support the functional assessment of underlying pathomechanisms and 
the development of novel gene specific treatment options. Furthermore we demonstrate that 
MGPS after Nextera enrichment allows sufficient homogeneity of the obtained patient and 
control data per target to quantitatively search for constitutional deletions covering two or more 
adjacent targets. 
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Background: The Spinocerebellar Ataxias (SCAs) are a group of genetically heterogeneous 
neurodegenerative disorders. Despite the fact that more than 30 SCA genes have been 
identified, between 30-40% of the ataxia patients remain genetically undiagnosed. 
Aims: To identify the genetic cause in a large Dutch family of which the patients present with a 
slowly progressive spinocerebellar ataxia using whole exome sequencing (WES) and upon 
identification of the disease gene to reveal the underlying disease mechanisms using cell model 
systems. 
Methods: The genomic DNA of three affected family members were subjected to whole exome 

sequencing on an Illumina HiSeq2500 platform. Sequences data was analysed through an in-
house bioinformatics pipeline. Variants shared by affected family members were assessed for 
1) pathogenicity by SIFT, PolyPhen2 and MutationTaster 2) minor allele frequency < 0.1% in 
genetic databases, and 3) co-segregation with the disease. Re-sequencing of FAT2 was 
performed using a targeted array (Agilent) on an Illumina MiSeq platform. FAT2 expression was 
determined using RT-PCR in mouse cerebellum and FAT2 expression levels were determined 
using Western blotting. FAT2’s role in autophagy was assessed using Huntingtin-polyQ 
aggregation as read out via a filter trap assay. 
Results: We successfully identified a putative damaging heterozygous missense variant 
c.10758G>C (p.Lys3586Asn) in FAT2, encoding FAT tumor homolog 2, a cadherin, that co-
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segregated with the disease in this family. By re-sequencing the coding regions of FAT2 in 96 
SCA-negative cases, we identified an additional putative pathogenic variant c.10946G>A 
(p.Arg3649Gln) in FAT2 in an apparently sporadic case with unknown family history. FAT2 is 
selectively expressed in the cerebellum and both mutations did not affect FAT2 protein 
expression in HEK293T cell extracts expressing wild type FAT2 or both FAT2 mutants. 
Expression of wild type and mutant FAT2 with Htt-Q74-GFP reduced the levels of Htt polyQ 
aggregates in HEK293T cells, however mutant FAT2 cleared the Htt polyQ aggregates less 
than wild type FAT2. 
Conclusion: Our work showed that missense mutations in FAT2 cause spinocerebellar ataxia 
very likely due to altered autophagy. In order to further elucidate the role of FAT2 in autophagy, 
LC3-lipidation and p62 levels will be assessed in cells expressing wild type and mutant FAT2 in 
the absence and presence of various autophagy inhibitors. Currently, we are also generating a 
FAT2 knock-out N2A cell line using the CRISPR-Cas9 technology to further study FAT2 cellular 
function. 

 

Abstract 86_Improving molecular diagnosis in congenital non-progressive ataxia 
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Congenital non-progressive ataxia (CNPA) are responsible for hypotonia in the first months 
followed by a non-progressive ataxia associated or not with intellectual deficiency. Many genes 
with various modes of inheritance are involved. For most of these genes the exact incidence of 
each is unknown. Among early-onset ataxia, some are progressive but may be difficult to 
distinguish from CNPA in the first years of the disease, particularly in some very slowly 
progressive forms.  
Aim of the study: To assess the respective contribution of the CNPA known genes using new 
generation sequencing (NGS) and the associated phenotype. 
Patients: 140 patients recruited from our reference center. Inclusion criteria: Non progressive 
cerebellar ataxia at the time of examination and neurological symptoms observed before age of 
2 years. Exclusion criteria: Joubert syndrome; CDG; Chromosomal anomalies; Muscle 
weakness and elevated creatine phosphokinase (CPK); Clearly progressive ataxia.  
Methods: Targeted NGS of 35 known genes. Design: As patients affected with very early 
progressive ataxia might have a slowly progressive course and might been misdiagnosed as 
CNPA, the design of our panel included 19 genes responsible for CNPA (WDR81, ATCAY, 
ITPR1, GRM1, ATP2A3, etc…), 5 genes responsible for early-onset ataxia like Sacs and 
ADCK3 and 12 candidate genes (by function or confidential genes). 
Results-conclusion: we identified a causal mutation in 27 patients (19,3%). Interestingly, in 
63%, the mutation occurred de novo. The genes ITPR1 and SPTBN2 were the most frequently 
involved genes. In conclusion, targeted NGS could allow the detection of causal mutations in 
20% of CNPA patients. However, regarding the part of undiagnosed patients (80%), alternative 
strategies like “mini-exome” might be discussed. 
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sequencing in three families (Poster session II) 
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The term hereditary spastic paraplegia (HSP) covers a spectrum of genetically heterogeneous 
disorders in which lower limb spasticity is the common clinical feature. Many patients with 
childhoodonset HSP are mistakenly diagnosed with cerebral palsy (CP). We analyzed a group 
of as yet molecularly undiagnosed HSP patients using SpastoPlex, a customized target re-
sequencing panel (TRP) able to assay the coding exons of 72 genes linked to HSP or related 
motor diseases. 
We identified homozygous, loss-of-function mutations in AP4S1/SPG52 in 4 children (3 families) 

who had previously received a diagnosis of diplegic/quadriplegic CP. The patients also 
presented mild facial dysmorphisms, moderate-to-severe intellectual disability and severe 
speech delay. Two patients manifested febrile seizures and childhood-onset focal seizures. In 
all the patients, brain MRI showed a peculiar hypoplastic posterior corpus callosum, associated 
with ventriculomegaly, white matter loss and cerebral atrophy. 
Our data suggest that AP-4 deficiency disorders should be suspected in children with spastic 
paraparesis, cognitive deficit and absent speech accompanied by distinctive MRI features. 
Seizures might be among the clinical manifestations. 
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Hereditary spastic paraplegia is a clinically and genetically heterogeneous disorders 
characterized by lower extremity spasticity and weakness. We selected a group of patients with 
an isolated spastic paraplegia with normal neuroimaging, or in association with nonspecific 
hypomyelination and in whom no diagnosis had been established. We performed analysis by 
Leukodystrophy Panel and exome sequencing. We identified mutation in genes involved in 
known leukodystrophies (POLR3A, RNASEH2B, TUBB4A…) and leukoencephalopathies 
(NFU1, ISCA2…). Mutation in these genes are usually associated with a severe clinical 

presentation and anomalies in white matter. This findings highlights the wide range of 
phenotypic variations that result from mutations in the same genes. The reason for the clinical 
and biological differences between our patients and those previously described is not clear. It 
may suggest that other potential factors that might contribute variability in modulating 
phenotype. 
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Abstract 89_Clinical and imaging characteristics of spinocerebellar ataxia type 14 
defined in a German multi-center sample (Oral presentation) 
 
Martina Minnerop1,2,3, Tanja Schmitz-Hübsch4,5, Peter Pieperhoff1, Alexander U. Brandt5, Peter Bauer6, Elena Schlapakow2, 
Susanne Greschus7, Hanna Gärtner1, Mehmet E. Kirlangic1, Vincent Gras8, Dagmar Timmann9, Matthis Synofzik10,11, N. Jon Shah8, 
Ludger Schöls,10,11, Ute Kopp4, Timm Oberwahrenbrock5, Hanna Zimmermann5 , Casper Pfueller5, Ella Maria Kadas5, Maria 
Rönnefarth4, Anne Grosch4, Matthias Endres4,5,12, Thomas Klockgether2,13, Katrin Amunts1,14, Friedemann Paul4,5, Silke Lux1, Sarah 
Doss4 

1Institute of Neuroscience and Medicine (INM-1) Research Centre Juelich, Juelich, Germany 
2Department of Neurology, University Hospital Bonn, Bonn, Germany 
3Center for Movement Disorders and Neuromodulation, Department of Neurology and Institute of Clinical Neuroscience and Medical 
Psychology, Medical Faculty, Heinrich-Heine University, Düsseldorf, Germany. 
4Department of Neurology, Charité – Universitätsmedizin Berlin, Berlin, Germany 
5NeuroCure Clinical Research Center, Charité – Universitätsmedizin Berlin, Berlin, Germany 
6Institute of Medical Genetics and Applied Genomics, University of Tübingen, Tübingen, Germany 
7Department of Radiology, University Hospital Bonn, Bonn, Germany 
8Institute of Neuroscience and Medicine (INM-4), Research Centre Juelich, Juelich, Germany 
9Department of Neurology, University of Duisburg-Essen, Essen, Germany 
10Department of Neurodegenerative Diseases, Hertie-Institute for Clinical Brain Research, University of Tübingen, Germany 
11German Research Center for Neurodegenerative Diseases (DZNE), University of Tübingen, Germany  
12Center for Stroke Research Berlin (CSB), Charité – Universitätsmedizin Berlin, Berlin, Germany 
13German Center for Neurodegenerative Diseases (DZNE), Bonn, Germany 
14C. and O. Vogt Institute for Brain Research, Heinrich Heine University Düsseldorf, Düsseldorf, Germany 

 

Objective: To give a concise description of clinical and imaging features of spinocerebellar 
ataxia type 14 (SCA14). 
Background: Since its genetic definition in 2003, the very rare SCA14 is increasingly 
recognized among patients with hitherto undefined spinocerebellar ataxia in Germany. 
Methods: Patients were enrolled in a cooperative study at two German university ataxia clinics 
and underwent structured medical history, clinical examination (SARA, INAS, SCAFI) and a 
comprehensive neuropsychological test battery of memory, attention, speech, executive 
functions, visuoconstruction, emotional recognition, personality traits, and screening for 
depression and anxiety by questionnaire. Nerve conduction studies were performed in a subset. 
MRI was rated by one experienced neuroradiologist and MR-morphometry analyses are 
currently underway. 
Results: We studied 23 individuals (14 F, age 50±13y, family history negative in 3) of 16 
families, with different mutations in exons 1 to 5 of the PRKCG gene. Onset of permanent gait 
ataxia – presenting symptom in all but three - varied between 4 and 50 years (mean±SD 
38±15y). Six subjects reported minor or episodic motor difficulty of gait or speech already 
present in childhood. SARA scores of 9.7±3.8 at a disease duration of 19.8±12.2y indicated 
slow progression. INAS median of 2 (range 0-6) indicated mild extra-cerebellar involvement. 
This included sensorimotor involvement (9), urinary symptoms (7), dystonia (5), myoclonus (5) 
or cognitive symptoms (3), all of mild degree. Screening for affective syndromes was indicative 
of moderate depressive syndrome in one SCA14 subject. On neuropsychological testing, only 
performance of attention was impaired compared to matched healthy subjects. 
Electrophysiology was unremarkable in 9 subjects, while signs of mild axonal or mixed 
neuropathy were seen in 7 subjects. Mild to moderate atrophy confined to the cerebellar 
anterior lobe and vermis was seen in all patients. None of the subjects featured hyperintensity 
of the middle cerebellar peduncle or atrophy of pons or cerebral cortex, while additional atrophy 
of the superior cerebellar peduncle was seen in two subjects.  
Conclusion: We here present data of a cooperative study in the largest reported sample of 
SCA14 patients. Clinical and imaging data confirm previous descriptions of SCA14 as a rather 
slowly progressive and purely cerebellar disorder. Mild sensorimotor or urinary symptoms, 
dystonia and myoclonus were noted as additional symptoms. Remarkably, some subjects 
reported subtle ataxia symptoms already in childhood but noticeda progressive course only later 
on. No genotype-related differences in phenotype became apparent. In one subject with action-
induced myoclonus, marked improvement was seen with valproate. 
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Abstract 90_Advanced neuroimaging in Hereditary Spastic Paraplegias and 
Friedreich's ataxia: towards objective biomarkers in diseases of motor control 
(Poster session II) 
 
1 Vavla M, 2 Montanaro D, 3 Arrigoni F, 4 Rossi G, 3 Nordio A, 3 De Luca A, 2 Agakhanyan G, 5 Martino N, 5 Baratto A, 1 Paparella G, 6 

D’Angelo G, 1 Martinuzzi A. 
1 Scientific Institute IRCCS “E. Medea”, Conegliano and Pieve di Soligo (TV),Italy 
2 Fondazione CNR/Regione Toscana “G. Monasterio”, Unit of Neuroradiology, Pisa, Italy 
3 Neuroimaging Laboratory, Scientific Institute IRCCS “E. Medea”, Bosisio Parini, Lecco, Italy. 
4 Institute of Clinical Physiology, National Council of Research, Unit of Epidemiology and Biostatistics, Pisa, Italy 
5 ULSS7-Pieve di Soligo, Department of Imaging, Conegliano (TV), Italy 
6 Neurorehabilitation Department Scientific IRCCS “E. Medea”, Bosisio Parini (LC) Italy, 

 

Introduction: Hereditary spastic paraplegias (HSP) and Friedrich’s Ataxia (FRDA) are 
genetically determined neurodegenerative conditions affecting the long central tracts and 
resulting in progressive impairment of central motor control. In both conditions, with few 
exceptions, traditional brain imaging doesn’t provide any help in diagnosis or disease staging. 
The availability of reliable markers of disease correlating with validated clinical measures would 
be of great help in early diagnosis and in disease follow up. The objective of the study is firstly 
to test a composite advanced imaging protocol in HSP or FRDA for its capacity to detect 
significant disease associated patterns, and secondly to check its potential clinical utility by 
searching for correlation with defined clinical measures. 
Methods: We applied a clinical and neuroimaging protocol in a cohort of 22 HSP vs 22 healthy 

controls (HC) by 1.5 T MRI scanner including DTI, VBM and MRS. Furthermore, we studied a 
cohort of 21 FRDA vs 18 HC in a 3T MRI scanner via VBM, DTI and fMRI study. All patients 
were clinically assessed with severity measures specific to the condition as Spastic Paraplegia 
Rating Scale (SPRS) in HSP and Scale for the Assessment and Rating of Ataxias (SARA) in 
FRDA. 
Results: By discriminant analysis of the DTI pattern of the whole corticospinal tract (CST) we 
could reliably differentiate HSP subjects from HC with 100% sensitivity/specificity. The SPRS 
scores correlated with FA and MD indexes for all the anatomical CST subdivisions proposed 
(from p<0.05 to p<0.005). In FRDA, we found altered FA and MD parameters through voxel- 
and ROI-based analysis in all three cerebellar peduncles and diffusively in the major cerebral 
WM tracts. A finger-tapping motor task demonstrated a consistent and significantly higher 
cerebellar cortex activation (lobule V, IV) in HC compared to FRDA. In FRDA, the FA index in 
WM tracts (mostly in the cerebellar peduncles) correlated with disease duration and SARA 
scores. 
Conclusion: We show that by advanced neuroimaging techniques consistent structural and 
functional changes can be detected in HSP and FRDA. Given their correlation with clinical 
scales representing disease severity, there is good chance they may function as ancillary 
objective disease biomarkers and become useful tools to monitor disease progression and 
response to possible treatments. 

 

Abstract 91_Whole Exome Sequencing Uncovers Promising Candidate Variants 
in French Canadian Families with Sensory Ataxia (Poster session II) 
 
Forough Noohi1,2, Martine Tétreault2,3, Karine Choquet1, Marie Josee Dicaire1, Kym Boycott4, Jacek Majewski2,3, Bernard Brais1,2 
1. Montreal Neurological Institute, McGill University, Montreal, Canada. 
2. Department of Human Genetics, McGill University, Montreal, Canada 
3. McGill University and Genome Quebec Innovation Center, Montreal, Québec, Canada. 
4.Children’s Hospital of Eastern Ontario Research Institute, University of Ottawa, Ottawa, Ontario, Canada. 

 

Sensory ataxias are a heterogeneous group of neurological disorders caused by abnormal 
sensory cerebellar afferent inputs that are due to peripheral nerve or spinal cord diseases. 
Impaired balance and ataxic gait are the main features of sensory ataxia, but they can also be 
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associated with pain, peripheral sensory abnormalities, autonomic dysfunctions and other 
neurological symptoms and signs. In addition, patients affected with hereditary sensory 
neuropathies often develop a sensory ataxia later on. Previously, a mutation in the 
gene RNF170 was identified as the cause of autosomal dominant sensory ataxia in two 

Canadian families from the Maritimes. We have recruited more than twenty French Canadian 
families affected with unresolved late-onset hereditary sensory ataxia of unclear mode of 
inheritance. So far, we have performed Whole Exome Sequencing (WES) on two families; they 
did not carry the previously identified mutation in RNF170. We first searched for rare variants in 

genes known to cause ataxia, Charcot-Marie-Tooth or hereditary sensory and autonomic 
neuropathy. In the first family, we found variants in three such genes (RNF170, 
SPTBN2 and PRKCG), while the second family only carried one variant in a gene 
corresponding to this criteria (SLC25A15). However, Sanger sequencing showed that these 

variants did not co-segregate with disease status within the families. Next, we searched for rare 
homozygous or compound heterozygous variants consistent with an autosomal recessive 
inheritance but we did not uncover any promising candidates. Finally, we looked for rare 
heterozygous variants consistent with an autosomal dominant inheritance and obtained a long 
list of candidate variants for each family. To help narrow down this list, we performed whole 
exome sequencing on one additional affected individual from each family. We identified variants 
carried by both affected members and prioritized them according to conservation, pathogenicity 
predictions, expression in the nervous system and function. So far for the first and second 
families, we have two and one promising candidate genes respectively validated by Sanger 
sequencing and familial co-segregation analysis; we are currently screening our sensory ataxia 
cohort for the identified variants in these genes. We are also in the process of analyzing the 
WES results for other French Canadian families that we have recruited and are confident that 
this approach will allow us to identify the causative gene(s) in these families leading to a 
diagnosis for the often neglected group of patients with late onset sensory ataxia. 

 

Abstract 92_Alteration of methylation status in the ATXN3 gene promoter region 
is linked to the SCA3/MJD pathogenesis (Poster session II) 
 
Hong Jiang1,2,3*, Chunrong Wang1, Huirong Peng1  
1 Department of Neurology, Xiangya Hospital, Central South University, Changsha, Hunan, 410008, P. R. China 
2 State Key Laboratory of Medical Genetics, Central South University, Changsha, Hunan, 410078, P. R. China 
3 Key Laboratory of Hunan Province in Neurodegenerative Disorders, Central South University, Changsha, Hunan, 410008, P. R. 
China 

 

DNA methylation has been acknowledged as one of the key epigenetic mechanisms involved in 
the regulation of gene expression and genomic functions. Alteration of the DNA methylation 
level has been linked to modification of the disease progression and the instability regulation of 
certain disease-causing triple-nucleotide such as CGG and CAG and hexanucleotide such as 
GGGGCC (G4C2) repeats in neurodegenerative diseases. In this study, SCA3/MJD cell model 
and blood samples collected from SCA3/MJD patients vs. control were used to explore the 
potential link of DNA methylation level at ATXN3 gene promoter to the pathogenesis of the 
SCA3/MJD. We found that the first CpG island of the ATXN3 promoter served as the main 
regulation region by dynamic alteration of the DNA methylation. Furthermore, the methylation 
levels of the ATXN3 promoter were significantly higher in SCA3/MJD patients relative to the 
controls. In addition, higher methylation levels were detected in the SCA3/MJD patients with 
earlier age at onset (AAO) and the families with an intergenerational CAG repeats instability. 
Altogether suggested that an epigenetic event in regulation of the ATXN3 expression may 
contribute to the pathogenesis of the SCA3/MJD and provide potential therapeutic targets for 
CAG repeats based diseases. 

Keywords: SCA3/MJD，ATXN3 promoter, dynamic mutation, anticipation, DNA methylation, 

DNMT1 
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Abstract 93_Association study between CAG repeats of PolyQ-related genes and 
SCA3/MJD (Poster session II) 
 
Hong Jiang a, b, c* Zhao Chena  Caifa Zheng a  Zhe Longa  Beisha Tang a,b,c 
a Department of Neurology, Xiangya Hospital, Central South University, Changsha, Hunan, P.R. China 
b Key Laboratory of Hunan Province in Neurodegenerative Disorders, Central South University, Changsha, Hunan, P.R. China 
c State Key Laboratory of Medical Genetics, Central South University, Changsha, Hunan, P.R. China 

 

Objective: To investigate other factors involved in the variability of age at onset (AO) for 
Chinese Han SCA3/MJD patients. 
Background: Machado-Joseph disease (MJD), also known as spinocerebellar ataxia type 3 
(SCA3), is the most prevalent subtype of SCAs in China. Studies showed that AO is negatively 
correlated with the number of CAG repeats, but only 50-70% of the variation in AO is explained 
by CAG repeat length in ATXN3. We speculate that some CAG repeats of PolyQ-related genes 

may modulate the AO for SCA3/MJD. 
Methods: A total of 802 SCA3/MJD patients from mainland China were recruited. All subjects 
had genetically determined CAG repeat expansion in ATXN3 by PCR amplification and capillary 
electrophoresis. The participating subjects were genotyped for 9 other polymorphic (CAG) n-
containing genes (including ATXN1, ATXN2, CACNA1A, ATXN7, TBP, ATN1, IT15, KCNN3, 
RAI1). Analysis of the CAG repeats related to the AO of SCA3/MJD were performed using 
ANCOVA and multiple regressive.  
Results: The AO did not differ according to the gender in the subjects or their transmitting 
parents. The longer allele of ATXN3 contributed to 56.9% variation of AO for SCA3/MJD. The 
shorter allele of ATXN3 with CAG repeats <19 or ranging from 26 to 40, contributed to 1.3% and 
1.9% variation of AO respectively. The longer allele of ATXN3 interacting with the shorter allele 
of ATXN1, the difference of IT15 alleles and the difference of KCNN3 alleles contributed to 
0.4%, 0.7% and 0.8% variation of AO respectively. Subjects with an intermediate ATXN2 allele 
ranging from 27 to 32, which contributed to 23.2% variation of AO, had an earlier AO (about 
2.48±1.58 years). The intermediate CACNA1A homozygous alleles ranging from 9 to 17 in 
SCA3/MJD patients contributed to 4.8% variation of AO. The shorter allele of ATXN7 with CAG 

repeats <10 or the longer allele ranging from 10 to 15 in SCA3/MJD patients contributed to 
2.5% and 1.6% variation of AO respectively. The longer allele of ATXN7 with CAG repeats 
ranging from 12 to 17 and the shorter allele (>10) in SCA3/MJD individuals contributed to 3.8% 
variation. The shorter RAI1 allele with CAG repeats 12 or the longer allele ranging from 13 to 14 
contributed to 0.7% and 5.2% variation of AO respectively. The longer allele of RAI1 with CAG 
repeats ranging from 13 to 14 and the shorter allele (>11) in SCA3/MJD individuals contributed 
to 7.3% variation. 
Conclusion: In Chinese Han population the CAG repeats in the longer allele of ATXN3 
contribute to 56.9% variation of AO in SCA3/MJD. ATXN1, ATXN2, KCNN3, CACNA1A, ATXN7 
and RAI1 gene may modulate the AO of SCA3/MJD. 
 

Abstract 94_Modeling human peripheral sensory neurogenesis and Friedreich 
ataxia with pluripotent stem cells (Poster session II) 
 
Andreas Eigentler1, Anita Erharter1, Zoe Puschban1, Sylvia Boesch2, Carlo Bavassano1, Georg Dechant1 and Roxana Nat1 
1 Institute for Neuroscience, Innsbruck Medical University 
2 Department of Neurology, Innsbruck Medical University 

 

Background: The potential of pluripotent stem cells (PSCs) to differentiate into any cell type of 
the body has been widely exploited. Particularly, patient-derived induced pluripotent stem cells 
(iPSCs) have been proven useful for modeling neurological diseases in vitro. However, the 
accurate recapitulation of human neurogenesis in vitro remains a challenge and requires a 
precise understanding of the development of each neuronal subtype by means of accurate 
criteria to characterize the generated cells. We aim to model human peripheral sensory 
neurogenesis by following the differentiation of PSCs and the developmental principles 
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demonstrated in animal models. This in vitro system will be used to reveal pathophysiological 
processes in Friedreich ataxia (FRDA), a hereditary neurodegenerative disease affecting 
primarily dorsal root ganglia neurons. 
Methods: We applied a protocol for directed differentiation of human PSCs (ESC and iPSCs 

from FRDA patients and healthy controls) into neural crest (NC) cells and peripheral sensory 
neurons (PSNs) (Eigentler et al. 2014; Stem Cells Dev 22(24):3271-82). We provided evidence 
for NC and PSN identity via qPCR and immunocytochemistry for markers of dorsal root ganglia 
in human embryos (Betters et al. 2010; Dev Bio 344(2):578-92): TFAP2, P75NTR, SOX9, 
SOX10, NGN1, NGN2, PRPH, BRN3A, ISL1 and HNK1. Disease hallmarks were determined 
using genotyping, qPCR, immunocytochemistry and Western blot. 
Results: We generated large-size, proprioceptive and mechanoreceptive neurons as well as 
small-size, nociceptive neurons by modulating the treatment with small molecules (Notch 
inhibition, WNT agonists) and neurotrophic factors (NT3, NGF and BDNF). By following the 
expression of specific marker sets in different conditions, we were able to characterize different 
neuronal subtypes. After 10 days of NT3 and BDNF treatment, PSNs expressed PRPH, HNK1, 
BRN3A, ISL1, NGN2, P75NTR, TRKB, TRKC and vGLUT2, indicating a proprioceptive subtype. 
Disease hallmarks like the GAA mutation and reduced frataxin levels were detected in the 
generated peripheral neurons. With these peripheral sensory neurons at hand, we generated a 
more appropriate disease model for Friedreich ataxia, which will help us to get more insight into 
cell-type specific pathophysiological processes. 
Supported by funds of the FWF (Project number: FWF P26886-B19) 

 

Abstract 95_Motor Neuron and Skeletal Muscle Differentiaiton of iPSCs generated 
from IAHSP patients’ PBMCs (Poster session II) 
 
Koray Kırımtay#1, Ece Selçuk1, Haluk Topaloğlu2, Arzu Karabay1 
1 Istanbul Technical University, Department of Molecular Biology and Genetics,Maslak, Istanbul, Turkey, 34469  
Telephon number: 0212 285 72 57 
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Axonal degeneration of motor neurons lead to impairment and spasticity of lower limbs due to 
loss of communication between muscles and neurons in Hereditary Spastic Paraplegia patients. 
Until now, many mutations have been reported in numerous genes that are related to the 
disease. Mutations in alsin (ALS2) gene cause autosomal recessive infantile onset ascending 
hereditary spastic paraplegia (IAHSP) which predominantly affects the upper motor neuron with 
limb and facial spasticity, dysarthria, subsequent lower motor neuron signs and bladder 
dysfunction, with progression toward severe spastic tetraparesis and a pseudobulbar syndrome. 
However, underlying molecular mechanisms of the disease remains to be unknown. To 
elucidate the molecular mechanism of IAHSP, we used induced Pluripotent Stem Cell (iPSC) 
technique. For this purpose, we isolated PBMCs from IAHSP patients and 1 unaffected control 
and transduced with Sendai viruses containing Oct4, Sox2, Klf4 and c-myc genes to generate 
iPSCs. To confirm the pluripotency of the generated iPSC colonies, stem cell markers were 
analyzed with qRT-PCR and western blotting. The iPSC colonies were indicated to be positive 
for stem cell markers. Obtained iPSCs were further differentiated into motor neurons and 
skeletal muscle cells. 
For motor neuron differentiation, first neural precursor cells obtained from iPSCs on 
laminin/fibronectin/vitronectin coated surfaces by inducing iPSCs sequentially with compound-
C, retinoic acid (RA) and sonic hedgehog (SHH) for 9 days. Then cells were transferred to 
laminin/fibronectin/collagen type I/ collagen type IV coated dishes for maturation of motor 
neurons by RA, SHH, GDNF, BDNF and IGF containing medium. 
For skeletal muscle differentiation embryoid bodies (EB) were formed in low attachment plates 
for 10 days. Then EBs were dissociated and replated on culture dishes with 20% FBS 
containing medium. Either ITS containing or not containing muscle differentiation medium were 
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used for 25 days after EB formation. For three days medium of some cells were replaced by 2% 
horse serum containing medium. 
To confirm differentiation of motor neurons and skeletal muscle cells to determine the molecular 
mechanism of the disease immunocytochemistry and gene expression analysis were 
performed. 
Acknowledgement: This study is supported by SANTEZ 0415.STZ.2013-2 

 

Abstract 96_CANVAS Syndrome: a common cause of progressive ataxia with 
specific clinical features (Oral presentation) 
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The combination of ataxia, neuropathy and vestibular failure was first described in 1995 by 
Rinne in Germany and subsequently has been described in patients in the UK, Australia and 
New Zealand; the Australian group giving the acronym CANVAS meaning Cerebellar Ataxia, 
Neuropathy, Vestibular Areflexia Syndrome.  
The key features of the condition are a midline ataxia, often accompanied by down beat 
nystagmus, a sensory neuronopathy and failure of the vestibular ocular reflex. We have 
observed this in a cohort of 26 patients in New Zealand and have encountered further distinctive 
features such as chronic cough and have documented that these patients have autonomic 
dysfunction which means it can mimic Multiple Systems Atrophy. Correspondingly patients have 
distinctive MRI changes, neurophysiological and peripheral nerve ultrasound findings and 
characteristic video-oculography. In the few cases that have come to post-mortem, the findings 
have also been distinctive and characteristic.  
Genetic factors clearly play a part as we have observed the condition in 5 sib pairs. It does 
seem to be more frequent in the Maori and Cook Island population in New Zealand but is also 
present in Europeans. Next Generation sequencing is underway to try to find a genetic cause.  
The purpose of the presentation is to raise the awareness of this disorder and to provide 
clinicians with tools to make the diagnosis. The presentation will be illustrated with videos of 
patients demonstrating the characteristic diagnostic features of the condition, including new 
data regarding distinctive findings on nerve ultrasound. 

  



 
 

 87  
 

 

List of the SPATAX members 

Web links to the SPATAX network:  
https://spatax.wordpress.com/ 

https://www.facebook.com/SPATAX-186083254777101/ 

 

Brain and Spine Institute (ICM) 

Pr DURR Alexandra (coordinator) 

Pr STEVANIN Giovanni (co-coordinator) 

Pr BRICE Alexis  

Dr DARIOS Frédéric  

Dr DEPIENNE Christel  

Dr SITTLER Annie  

Ms GUENNEC Lydia  

ICM CNRS UMR7225 INSERM U1127 

UPMC P6 UMR S 1127 

Pitié-Salpêtrière Hospital 

47 Boulevard de l’Hôpital 

75013 Paris, France 

alexandra.durr@upmc.fr  

giovanni.stevanin@upmc.fr  

alexis.brice@upmc.fr  

frederic.darios@upmc.fr 

annie.sittler@upmc.fr  
 

 

Other French members 

 

Site Pitié-Salpêtrière 
 

Dr BANNEAU Guillaume (UF de 

Neurogénétique Moléculaire et Cellulaire) 

guillaume.banneau@psl.aphp.fr  

 

Dr CAZENEUVE Cécile (UF de 

Neurogénétique Moléculaire et Cellulaire) 

cecile.cazeneuve@psl.ap-hop-paris.fr 

 

Dr CHARLES Perrine (Consultation de 

Génétique Clinique) 

perrine.charles@psl.aphp.fr 

 

DUYCKAERTS Charles  

charles.duyckaerts@psl.aphp.fr 

 

FONTAINE Bertrand  

bertrand.fontaine@psl.aphp.fr 

Dr FORLANI Sylvie (DNA and Cell bank, 

ICM) 

sylvie.forlani@upmc.fr 

France 
 

Dr AZULAY Jean-Philippe (Service de 

Neurologie et Pathologies du Mouvement 

Hôpital d’Adultes de la Timone, Marseille) 

jean-philippe.azulay@mail.ap-hm.fr 

 

Pr BOESFPLUG-TANGUY Odile (Service 

de neurologie pédiatrique et des maladies 

métaboliques – Hôpital Robert Debré, Paris & 

UMR Inserm 931 Faculté de Médecine, 

Clermont-Ferrand) 

Odile.Boespflug@unames.u-clermont1.fr 

Odile.Boespflug@mtarelay.udamail.fr  

 

Dr BURGO Andrea (Laboratoire Structure-

activités des biomolécules, Inserm 829, 

Université d’Evry-Val d’Essonne) 

andrea.burgo@univ-evry.fr  

 

Dr GOIZET Cyril (Consultation de 

Neurogénétique CHU de Bordeaux, Hôpital 

Pellegrin, Bordeaux) 

cyril.goizet@chu-bordeaux.fr 

 

Pr HANNEQUIN Didier (Unité de Génétique 

Clinique Hôpital Charles Nicolle, Rouen) ->  

Didier.hannequin@chu-rouen.fr 

 

Dr HAZAN Jamilé (INSERM U952 

Université Pierre et Marie Curie, Paris) 

jhazan@snv.jussieu.fr 

 

Pr KOENIG Michel (Laboratoire de 

génétique moléculaire, IURC - Institut 

Universitaire de Recherche Clinique, 641 

Avenue du Doyen Gaston Giraud, 

34093 Montpellier cedex 5)  

m-koenig@chu-montpellier.fr  

https://spatax.wordpress.com/
https://www.facebook.com/SPATAX-186083254777101/
mailto:guillaume.banneau@psl.aphp.fr
mailto:cecile.cazeneuve@psl.ap-hop-paris.fr
mailto:perrine.charles@psl.aphp.fr
mailto:charles.duyckaerts@psl.aphp.fr
mailto:bertrand.fontaine@psl.aphp.fr
mailto:jean-philippe.azulay@mail.ap-hm.fr
mailto:Odile.Boespflug@unames.u-clermont1.fr
mailto:Odile.Boespflug@mtarelay.udamail.fr
mailto:andrea.burgo@univ-evry.fr
mailto:cyril.goizet@chu-bordeaux.fr
mailto:Didier.hannequin@chu-rouen.fr
mailto:jhazan@snv.jussieu.fr
mailto:m-koenig@chu-montpellier.fr


 
 

 88  
 

 

 

Pr LABAUGE Pierre (Service de Neurologie 

Hôpital Caremeau, Place du Professeur 

Debré, Nîmes) 

labauge@yahoo.fr  

 

Dr MARELLI Cecilia (Service de Neurologie 

Comportementale et CMRR, CHRU Gui de 

Chauliac, 80, av. A. Fliche, 34295 

Montpellier cedex 05) 

c-marelli@chu-montpellier.fr  

 

Dr N’GUYEN Karine (Département de 

Génétique Médicale Unité de Génétique 

Clinique, Hôpital d’Enfants de la Timone, 

Marseille) 

karine.nguyen@ap-hm.fr 

 

Dr RODRIGUEZ Diana (Service de 

Neuropédiatrie et Pathologie du 

Développement Hôpital Armand Trousseau-

La Roche-Guyon, Paris) 

diana.rodriguez@trs.aphp.fr 

 

Pr VERNY Christophe (Service de Génétique 

Département de Neurologie, Unité Charcot, 

CHU d’Angers, Angers) 

chverny@chu-angers.fr 

 

 

Others by country 

 

Algeria 

 
Dr BELARBI Soraya (Service de Neurologie 

CHU Mustapha, Place du 1er Mai, Algiers) 

belarbi_soreya@yahoo.fr  

 

Pr HAMRI Abdelmadjid  (Service de 

Neurologie Hôpital Benbadis, Constantine) 

hamrimadjid@yahoo.fr  

 

Pr TAZIR Meriem (Service de Neurologie 

CHU Mustapha, Place du 1er Mai, Algiers) 

meriemtazir@yahoo.com 

 

Austria 

 
BOESCH Sylvia (Medical University, 

Innsbruck, Austria) 

sylvia.boesch@i-med.ac.at  

 

 

 

Belgium 

 
Pr PANDOLFO Massimo (Service de 

Neurologie Université Libre de Bruxelles, 

Hôpital Erasme, Route de Lennik 808, 1070 

Brussels) 

massimo.pandolfo@ulb.ac.be  

 

Bulgaria 

 
Dr GUERGUELTCHEVA Velina (Clinic of 

Neurology, University Hospital 

Alexandrovska, Sofia, Bulgaria) 

v_guergueltcheva@alexandrovska-hospital.bg 

 

Dr TOURNEV Ivalo (Clinic of Neurology, 

University Hospital Alexandrovska, Sofia, 

Bulgaria) 

itournev@emhpf.org  

 

Colombia 

 
Dr PEDRAZA LINARÈS Olga Lucia 

(Departamento Neurociencias Faculté de 

Médecine, Cra. 18 No. 88-17 (Cons. 305), 

FUCS, HIUSJ, Bogota) 

olgalp@etb.net.co 

 

Denmark 

 
Pr NIELSEN Jørgen E. (Department of 

Medical Genetics Section of Neurogenetics, 

The Panum Institute, University of 

Copenhagen) 

jnielsen@imbg.ku.dk 

 

Dr SVENSTRUP Kirsten  (Section of 

Neurogenetics, The Panum Institute, 

University of Copenhagen) 

kirsten.svenstrup@regionh.dk 

 

Egypt 

 
Pr ZAKI Maha (Clinical Genetics 

Department, Human Genetics and Genome 

Research Division, National Research Centre, 

Cairo) 

dr_mahazaki@yahoo.com  

 

 

 

 

 

mailto:labauge@yahoo.fr
mailto:c-marelli@chu-montpellier.fr
mailto:karine.nguyen@ap-hm.fr
mailto:diana.rodriguez@trs.aphp.fr
mailto:chverny@chu-angers.fr
mailto:belarbi_soreya@yahoo.fr
mailto:hamrimadjid@yahoo.fr
mailto:meriemtazir@yahoo.com
mailto:sylvia.boesch@i-med.ac.at
mailto:massimo.pandolfo@ulb.ac.be
mailto:v_guergueltcheva@alexandrovska-hospital.bg
mailto:itournev@emhpf.org
mailto:olgalp@etb.net.co
mailto:jnielsen@imbg.ku.dk
mailto:kirsten.svenstrup@regionh.dk
mailto:dr_mahazaki@yahoo.com


 
 

 89  
 

 

Germany 

 

Pr BAUER Peter (Institute of Medical 

Genetics and Applied Genomics, University 

of Tübingen, Tubingen) 

peter.bauer@med.uni-tuebingen.de 

 

Pr SCHÖLS Lüdger (Department of 

Neurology and Hertie-Institute for Clinical 

Brain Research University of Tübingen) 

Ludger.Schoels@uni-tuebingen.de 

 

Dr SCHÜLE Rebecca (Department of 

Neurology and Hertie-Institute for Clinical 

Brain Research University of Tübingen) 

rebecca.schuele-freyer@uni-tuebingen.de  

 

Israel 
 

Pr LOSSOS Alexander (Department of 

Neurology Hadassah-Hebrew University 

Hospital, Ein Kerem, Jerusalem 91120) 

alos@hadassah.org.il 

 

Italy 
 

Pr BERTINI Enrico (Molecular Medicine & 

Dept. of Neurosciences Osp. Bambino Gesù, 

Roma) 

ebertini@tin.it 

 

Dr BRUSCO Alfredo (Department of 

Genetics Biology and Biochemistry 

University of Turin, Torino) 

alfredo.brusco@unito.it 

 

Pr CASARI Giorgio (Vita-Salute San 

Raffaele University and Human Molecular 

Genetics Unit  San Raffaele Scientific 

Institute, DIBIT, Milano) 

casari.giorgio@hsr.it 

 

Dr CRISCUOLO Chiara  (Clinica 

Neurologica, Università Degli Studi Di 

Napoli Federico II, Napoli) 

 

Pr FILLA Alessandro (Dipartimento Di 

Scienze Neurologiche Clinica Neurologica, 

Università Degli Studi Di Napoli Federico II, 

Napoli) 

afilla@unina.it 

 

 

 

 

 

Pr SANTORELLI Filippo M. (Molecolare e 

Malattie Neuromusculari, Neurogenetics 

Laboratory UOC Neurodegenetic e Medicina, 

Istituto di Neuropsichiatria Infantile (INPE), 

IRCCS Fondazione Stella Maris, 

Calambrone) 

filippo3364@gmail.com 

 

Dr VALENTE Enza Maria (Istituto di 

Genetica Medica « CSS Mendel » Viala 

Regina Margherita 261, Roma) 

e.valente@css-mendel.it 

 

Dr VAZZA Giovanni (Università degli Studi 

di Padova, Italy) 

g.vazza@gmail.com  

 

Lebanon 
 

Pr MEGARBANE André (Unité de génétique 

Médicale Université Saint-Joseph Faculté de 

Médecine, Campus des Sciences Médicales,  

Rue de Damas, BP 11-5076 Riad El Solh, 

1107 2180 Beirut) 

megarbane@usj.edu.lb 

 

Morocco 
 

Pr BENOMAR Ali (Service de Neurologie B 

Laboratoire de Neurogénétique, Hôpital des 

Spécialités, Rabat Instituts, Rabat) 

alibenomar@hotmail.com 

 

The Netherlands 

 
Dr KREMER Berry (H.P.H.  Department of 

Human Genetics Radboud University 

Nijmegen Medical Centre, Internal postal 

code 849, PO Box 9101, 6500 HB Nijmegen) 

h.p.h.kremer@umcg.nl  

 

Norway 

 
Dr ERICHSEN Anne Kjersti (Department of 

Neurology Ullevål University Hospital, Oslo) 

AnneKjersti.Erichsen@ulleval.no  

 
Dr. TALLAKSEN Chantal (Department of 

Neurology Ullevål University Hospital, Oslo) 

ChantalME.Tallaksen@ulleval.no 

 

 
 

mailto:peter.bauer@med.uni-tuebingen.de
mailto:Ludger.Schoels@uni-tuebingen.de
mailto:rebecca.schuele-freyer@uni-tuebingen.de
mailto:alos@hadassah.org.il
mailto:ebertini@tin.it
mailto:alfredo.brusco@unito.it
mailto:casari.giorgio@hsr.it
mailto:afilla@unina.it
mailto:filippo3364@gmail.com
mailto:e.valente@css-mendel.it
mailto:g.vazza@gmail.com
mailto:megarbane@usj.edu.lb
mailto:alibenomar@hotmail.com
mailto:h.p.h.kremer@umcg.nl
mailto:AnneKjersti.Erichsen@ulleval.no
mailto:ChantalME.Tallaksen@ulleval.no


 
 

 90  
 

 

Portugal 
 

Dr ALONSO Isabel (UniGENe, IBMC 

University of Porto, Porto) 

IAlonso@ibmc.up.pt  

 

Pr COUTINHO Paula (Serviço de Neurologia 

Hospital S. Sebastião, Santa Maria da Feira) 

pcoutinho@hospitalfeira.min-saude.pt 

 

Dr LOUREIRO José Léal (Serviço de 

Neurologia Hospital S. Sebastião, Santa 

Maria da Feira) 

Leal.Loureiro@hospitalfeira.min-saude.pt 

 

Pr SEQUEIROS Jorge (UniGENe, IBMC 

University of Porto, Porto) 

jsequeir@ibmc.up.pt 

 

Saudi Arabia 
 

Pr SALIH Mustapha (A.M.  Department of 

Pediatrics (39) College of Medicine and 

KKUH, King Khalid University Hospital, PO 

Box 2925, Riyadh 11461) 

mustafa_salih05@yahoo.com  

 

Serbia 
 

Pr KOSTIC Vladimir S (Institute of 

Neurology Clinical Centre of Serbia, str. Dr. 

Subotica 6A, Belgrade 11000) 

vkostic@sbb.co.yu  

 

 

 

 

 

Syria 
 

Dr ROUMANI Samir (Service of Neurology 

PO Box 5764, Damaseus) 

swlhb@net.sy 

 

Tunisia 
 

Dr. BOUKHRIS Amir (Unité de 

Neurogénétique Service de Neurologie, 

Hôpital Habib Bourguiba, Sfax) 

boukhris_amir@yahoo.fr 

 

Pr. MHIRI Chokri (Unité de Neurogénétique 

Service de Neurologie, Hôpital Habib 

Bourguiba, Sfax) 

chokri.mhiri@tunet.tn 

 

United Kingdom 

 
Pr REID Evan (Department of Medical 

Genetics University of Cambridge, 

Cambridge) 

ealr4@cam.ac.uk 

 

Pr WARNER Thomas (University 

Department of Clinical Neurosciences Royal 

Free and University College Medical School, 

University College, London) 

t.warner@medsch.ucl.ac.uk 

 

Pr WOOD Nicholas (Neurogenetics, Institute 

of Neurology University Department of 

Clinical Neurology, The National Hospital, 

Queen Square, London) 

n.wood@ion.ucl.ac.uk

 

mailto:IAlonso@ibmc.up.pt
mailto:pcoutinho@hospitalfeira.min-saude.pt
mailto:Leal.Loureiro@hospitalfeira.min-saude.pt
mailto:jsequeir@ibmc.up.pt
mailto:mustafa_salih05@yahoo.com
mailto:vkostic@sbb.co.yu
mailto:swlhb@net.sy
mailto:boukhris_amir@yahoo.fr
mailto:chokri.mhiri@tunet.tn
mailto:ealr4@cam.ac.uk
mailto:t.warner@medsch.ucl.ac.uk
mailto:n.wood@ion.ucl.ac.uk


 
 

 91  
 

 

List of the Ataxia Study Group- ASG-member 
 

www.ataxia-study-group.net/ 

Pr ALONSO Isabel  

Instituto de Biologia Molecular e Celular 

University of Porto 

Rua do Campo Alegre, 823 

4150-180 Porto, Portugal 

ialonso@ibmc.up.pt 
 

Dr ANHEIM Mathieu  

Service de Neurologie  

Hôpital de Hautepierre  

CHU de Strasbourg  

Strasbourg, France  

Mathieu.ANHEIM@ @chru-strasbourg.fr 
 

Pr AUBURGER Georg  

Experimental Neurology  

Department of Neurology  

Goethe University Medical School  

Senckenberganlage 31  

D-60325 Frankfurt am Main, Germany  

auburger@em.uni-frankfurt.de 
 

Dr BALIKO Laszlo  

Department of Neurology and Stroke  

County Hospital  

H-8200 Veszprém, Hungary  

Idegstroke@freemail.hu 
 

Pr BARBOT Clara  

UnIGENe and Centro de Genetica Preditiva e 

Preventiva, Institute for Molecular and Cell 

Biology, Universidade do Porto  

Rua do Campo Alegre, 823  

4150-180 Porto, Portugal  

cqpp@ibmc.up.pt 
 

Dr BAUER Peter  

Department of Medical Genetics  

University of Tübingen  

Tübingen, Germany  

peter.bauer@med.uni-tuebingen.de 
 

Pr BERCIANO Jose  

Department of Neurology  

University Hospital “Marqués de Valldecilla,” 

CIBERNED  

Avda. Valdecilla, s/n.  

Cantabria, 39008  

Santander, Spain  

jaberciano@humv 

Dr BOESCH Sylvia  

Department of Neurology  

University of Innsbruck  

Innrain 52  

A-6020 Innsbruck, Austria  

Sylvia.Boesch@i-med.ac.at 
 

Dr BÜRK Katrin  

Department of Neurology  

Philipps-University of Marburg  

Biegenstraße 10 / 12  

D-35037 Marburg, Germany  

buerk@ngi.de  
 

Dr CASALI Carlo  

Department of Medico-Surgical Sciences and 

Biotechnologies  

University of Rome ‘‘Sapienza’  

Via Faggiana 34  

40100 Polo Pontino, Latina, Italy  

carlo.casali@uniroma1.it 
 

Pr COUTINHO Paula  

UnIGENe and Centro de Genetica Preditiva e 

Preventiva, Institute for Molecular and Cell 

Biology, Universidade do Porto  

Rua do Campo Alegre, 823  

4150-180 Porto, Portugal 

paula.coutinho@ibmc.up.pt  
 

Pr. DIDONATO Stefano  

Divisione di Biochimica e Genetica  

Istituto Nazionale Neurologico Carlo Besta - 

IRCCS  

Via Celoria 11  

20133 Milan, Italy  

didonato@istituto-besta.it  
 

Pr DURR Alexandra  

Department of Genetics 

ICM / Salpêtrière Hospital - Université Pierre 

et Marie Curie  

47 boulevard de l'Hôpital 

75013 Paris, France  

alexandra.durr@upmc.fr 
 

FARUQ Mohammed (Dehli) 

Institute of Genomics and Integrative 

Biology, Mall Road, 

Delhi, India 

faruq.mohd@igib.res.in 

http://www.ataxia-study-group.net/
mailto:ialonso@ibmc.up.pt
mailto:auburger@em.uni-frankfurt.de
mailto:Idegstroke@freemail.hu
mailto:cqpp@ibmc.up.pt
mailto:peter.bauer@med.uni-tuebingen.de
mailto:Sylvia.Boesch@i-med.ac.at
mailto:buerk@ngi.de
mailto:carlo.casali@uniroma1.it
mailto:paula.coutinho@ibmc.up.pt
mailto:didonato@istituto-besta.it
mailto:alexandra.durr@upmc.fr


 
 

 92  
 

 

Pr FESTENSTEIN Richard  

Clinical Professor of Molecular Medicine 

Department of Medicine  

Imperial College London  

South Kensington Campus  

London SW7 2AZ, UK  

r.festenstein@imperial.ac.uk  

 

Pr FILLA Alessandro  

Dipartimento Di Scienze Neurologiche  

Clinica Neurologica, Università Degli Studi 

Di Napoli Federico II  

Via Pansini 5  

80131 Napoli, Italy  

afilla@unina.it  

 

Dr GIORDANO Ilaria Anna  

Klinik und Poliklinik für Neurologie 

Universitätsklinikum Bonn Sigmund-Freud-

Straße 25 D-53105 Bonn, Germany  

Ilaria_Anna.Giordano@ukb.uni-bonn.de 

 

Pr GIUNTI Paola  

Department of Molecular Neuroscience  

Institute of Neurology, Queen Square  

University College London  

Gower Street  

London - WC1E 6BT, UK  

p.giunti@ucl.ac.uk  

 

Dr INFANTE Jon  

Department of Neurology  

University Hospital “Marqués de Valldecilla,” 

CIBERNED 53  

Avda. Valdecilla, s/n.  

Cantabria, 39008  

Santander, Spain  

jinfante@humv.es 

 

Dr JACOBI Heike  

Department of Neurology  

University Hospital of Bonn  

Bonn, Germany  

heike_jacobi@ukb.uni-bonn.de 

 

Dr KANG Jun-Suk  

Department of Neurology  

University of Frankfurt  

Senckenberganlage 31  

60325 Frankfurt am Main, Germany  

Jun-Suk.Kang@em.uni-frankfurt.de  

 

 

 

 

Pr KLOCKGETHER Thomas  

Department of Neurology  

University Hospital of Bonn  

Sigmund-Freud-Straße 25  

D-53105 Bonn, Germany  

Thomas.Klockgether@ukb.uni-bonn.de 

 

Pr KOENIG Michel  

INSERM U964  

Institut de Génétique et de Biologie 

Moléculaire et Cellulaire (IGBMC)  

Parc d'innovation, 1 rue Laurent Fries  

BP 10142  

67404 Illkirch cedex, France  

mkoenig@igbmc.fr  

 

Dr KREMER Berry  

Department of Neurology  

University Medical Centre Groningen  

Hanzeplein 1  

9700 RB Groningen, The Netherlands 

h.p.h.kremer@umcg.nl 

 

Dr KRYSA Wioletta  

Zakład Genetyki  

Instytut Psychiatrii i Neurologii w Warszawie 

ul. Sobieskiego 9  

02-957 Warszawa, Poland  

krysa@ipin.edu.pl  

 

Dr MARIOTTI Caterina  

Department of Biochemistry and Genetics  

Fondazione-IRCCS  

Istituto Neurologico Carlo Besta  

Via Celoria 11  

20133 Milan, Italy  

mariotti@istituto-besta.it 

 

MACIEL Patricia (Minho)  

Neurogeneetics 

Universidade do Minho, 

Minho,Portugal 

pmaciel@ecsaude.uminho.pt 

 

MANTUANO Elide  

Laboratorio di Neurogenetica 

Istituto di Farmacologia Traslazionale 

CNR - Dipartimento di Medicina 

Via Fosso del Cavaliere 

Roma, ITALY  

elide.mantuano@ift.cnr.it 

 

 

 

mailto:r.festenstein@imperial.ac.uk
mailto:afilla@unina.it
mailto:Ilaria_Anna.Giordano@ukb.uni-bonn.de
mailto:p.giunti@ucl.ac.uk
mailto:jinfante@humv.es
mailto:heike_jacobi@ukb.uni-bonn.de
mailto:Jun-Suk.Kang@em.uni-frankfurt.de
mailto:Thomas.Klockgether@ukb.uni-bonn.de
mailto:mkoenig@igbmc.fr
mailto:h.p.h.kremer@umcg.nl
mailto:krysa@ipin.edu.pl
mailto:mariotti@istituto-besta.it


 
 

 93  
 

 

Pr MATILLA DUEÑAS Antoni  

Investigator of the Spanish National Health 

System Department of Neuroscience Health 

Sciences Research Institute Germans Trias i 

Pujol (IGTP) Universitat Autònoma de 

Barcelona Carretera de Can Ruti, Cami de les 

escoles s/n 08916 Badalona, Spain  

amatilla.igtp.germanstrias@gencat.cat  

 

Pr MELEGH Bela  

Department of Medical Genetics and Child 

Development  

University of Pécs  

Pécs, Hungary  

bela.melegh@aok.pte.hu  

 

MINNEROP Martina  

Department of Neurology, 

University Hospital Bonn, 

Bonn, Germany 

Martina.Minnerop@ukb.uni-bonn.de 

 

MÜNCHAU Alexander  

Institute of Neurogenetics 

University of Lübeck 

Lübeck, Germany 

alexander.muenchau@neuro.uni-luebeck.de 

 

Pr PANDOLFO Massimo  

Service de Neurologie  

Université Libre de Bruxelles, Hôpital 

Erasme  

Route de Lennik 808  

1070 Brussels, Belgium  

massimo.pandolfo@ulb.ac.be 

 

Dr PINTO BASTO Jorge  

Instituto de Biologia Molecular e Celular 

University of Porto  

Rua do Campo Alegre, 823  

4150-180 Porto, Portugal  

jpbasto@ibmc.up.pt  

 

Dr PUCCIO Hélène  

INSERM U964  

Institut de Génétique et de Biologie 

Moléculaire et Cellulaire (IGBMC)  

Parc d'innovation, 1 rue Laurent Fries  

BP 10142  

67404 Illkirch cedex, France  

hpuccio@igbmc.fr  

 

 

 

 

Dr RAKOWICZ Maria  

Department of Clinical Neurophysiology 

Institute of Psychiatry and Neurology  

02-957 Warsaw, Poland  

rakowicz@ipin.edu.pl  

 

Pr RIESS Olaf  

Department of Medical Genetics  

University of Tübingen  

Calwerstrasse 7  

D-72076 Tübingen, Germany  

olaf.riess@med.uni-tuebingen.de  

 

Dr RINALDI Carlo  

Dipartimento Di Scienze Neurologiche  

Clinica Neurologica, Università Degli Studi 

Di Napoli Federico II  

Via Pansini 5  

80131 Napoli, Italy 

 

Dr ROLA Rafal  

Institute of Psychiatry and Neurology  

ul. Sobieskiego 9  

02-957 Warsaw, Poland  

rafal.rola@wp.pl  

 

Dr RUEB Udo  

Dr. Senckenberg Chronomedical  

Institute, Goethe-University  

Theodor-Stern-Kai 7  

D-60590 Frankfurt/Main, Germany  

u.rueb@em.uni-frankfurt.de  

 

Dr SAFRANI Eniko  

Pecs, Hungry  

eniko.safrany@aok.pte.hu  

 

Dr SCHMITZ-HUEBSCH Tanja  

Department of Neurology  

University Clinic Bonn  

Sigmund-Freud-Straße 25 D-53105 Bonn, 

Germany  

Tanja.Schmitz-Huebsch@ukb.uni-bonn.de  

 

Pr SCHÖLS Lüdger  

Department of Neurology and Hertie-Institute 

for Clinical Brain Research  

University of Tübingen, Hoppe-Seyler-Straße 

3  

D-72076 Tübingen, Germany 

ludger.schoels@uni-tuebingen.de 

 

 

 

mailto:amatilla.igtp.germanstrias@gencat.cat
mailto:bela.melegh@aok.pte.hu
mailto:Martina.Minnerop@ukb.uni-bonn.de
mailto:massimo.pandolfo@ulb.ac.be
mailto:jpbasto@ibmc.up.pt
mailto:hpuccio@igbmc.fr
mailto:rakowicz@ipin.edu.pl
mailto:olaf.riess@med.uni-tuebingen.de
mailto:rafal.rola@wp.pl
mailto:u.rueb@em.uni-frankfurt.de
mailto:eniko.safrany@aok.pte.hu
mailto:Tanja.Schmitz-Huebsch@ukb.uni-bonn.de
mailto:ludger.schoels@uni-tuebingen.de


 
 

 94  
 

 

Pr SCHULZ Jörg B.  

Department of Neurology  

University Hospital Aachen  

Pauwelsstraße 30 52074 Aachen, Germany  

jschulz4@gwdg.de 

 

Pr SEQUEIROS Jorge  

Instituto de Biologia Molecular e Celular  

University of Porto  

Rua do Campo Alegre, 823  

4150-180 Porto, Portugal  

jsequeir@ibmc.up.pt 

 

Dr STRICKER Sarah  

Klinik und Poliklinik für Neurologie 

University Medicine Berlin  

Berlin, Germany  

sarah.stricker@charite.de 

 

Dr SULEK Anna  

Zakład Genetyki  

Instytut Psychiatrii i Neurologii w Warszawie 

ul. Sobieskiego 9  

02-957 Warszawa, Poland  

suleka@ipin.edu.pl  

 

Dr SYNOFZIK Matthis  

Department of Neurodegeneration  

Hertie Institute for Clinical Brain Research 

and Centre of Neurology  

Tübingen, Germany  

matthis.synofzik@uni-tuebingen.de 

 

Pr TALLAKSEN Chantal  

Department of Neurology  

Ullevål University Hospital  

0407 Oslo, Norway  

chantal.tallaksen@medisin.uio.no  

 

Dr TARONI Franco  

SOSD Genetics of Neurodegenerative and 

Metabolic Diseases  

Fondazione IRCCS  

Istituto Neurologico “Carlo Besta,”  

Via Celoria 11 

20133 Milan, Italy  

ftaroni@istituto-besta.it  

 

 

 

 

 

 

Dr TIMMAN-BRAUN Dagmar  

Department of Neurology  

University Hospital of Essen  

Hufelandstraße 55  

D-45147 Essen, Germany  

dagmar.timmann-braun@uni-duisburg-

essen.de  

 

Pr TROTTIER Yvon  

Département de neurobiologie et génétique  

Institut de Génétique et de Biologie 

Moléculaire et Cellulaire (IGBMC)  

Parc d'innovation, 1 rue Laurent Fries  

BP 10142  

67404 Illkirch cedex, France  

yvon@titus.u-strasbg.fr  

 

Pr VAN DE WARRENBURG Bart  

Department of Neurology  

Donders Centre for Neuroscience  

Radboud University Nijmegen Medical 

Center PO Box 9102  

6500 HC Nijmegen, the Netherlands  

B.vandeWarrenburg@neuro.umcn.nl  
 

Dr VENEZIANO Liana  

Institute of Translational Pharmacology  

C.N.R.  

Rome, Italy  

liana.veneziano@ift.cnr.it 
 

Pr WUELLNER Ullrich  

Department of Neurology  

University of Bonn  

Sigmund-Freud-Straße 25 D-53105 Bonn, 

Germany  

Ullrich.Wuellner@ukb.uni-bonn.de  
 

Dr ZAREMBA Jacek  

Zakład Genetyki  

Instytut Psychiatrii i Neurologii w Warszawie 

ul. Sobieskiego 9  

02-957 Warszawa, Poland  

zaremba@ipin.edu.pl 
 

Pr ZIANNI Ginevra  

Molecular Medicine & Dept. of 

Neurosciences  

Osp. Bambino Gesù Rome, Italy  

ginevra.zanni@opbg.net 

 

 

 

mailto:jschulz4@gwdg.de
mailto:jsequeir@ibmc.up.pt
mailto:sarah.stricker@charite.de
mailto:suleka@ipin.edu.pl
mailto:matthis.synofzik@uni-tuebingen.de
mailto:chantal.tallaksen@medisin.uio.no
mailto:ftaroni@istituto-besta.it
mailto:dagmar.timmann-braun@uni-duisburg-essen.de
mailto:dagmar.timmann-braun@uni-duisburg-essen.de
mailto:yvon@titus.u-strasbg.fr
mailto:B.vandeWarrenburg@neuro.umcn.nl
mailto:zaremba@ipin.edu.pl
mailto:ginevra.zanni@opbg.net


 
 

 95  
 

 

List of participants to the meeting

ADANYEGUH Isaac 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

 isaac.adanyeguh@icm-institute.org 

 

ALONSO Veronica 

Institute of Health Carlos III 

Madrid, Spain 

valonso@isciii.es 

 

ALVES Sandro 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

sandropfalves@gmail.com 

 

ANQUETIL Vincent 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

vincent.anquetil@icm-insttute.org 

 

ANTENORA Antonella 

Department of Neurosciences 

Federico II University 

Naples, Italy 

antonella.antenora@virgilio.it 

 

ATAK Zeynep 

Middle East Technical University 

Ankara, Turkey  
atak.zeynep@metu.edu.tr 

 

BAETS Jonathan  

Department of Molecular Genetics 

University of Antwerp 

Antwerp, Belgium 

Jonathan.Baets@molgen.vib-ua.be 

 

BANNEAU Guillaume 

Laboratory of Neurogenetic 

Pitié-Salpêtrière Hospital 

Paris, France 

guillaume.banneau@aphp.fr 

 

BARBIER Mathieu  

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

mathieu.barbier@icm-insttute.org 

BASSI Maria Teresa  

Eugenio Medea  

Bosisio Parini, Italy 

medea@bp.lnf.it 

 

BAUER Peter 

Institute of Medical Genetics and Applied 

Genomics 

Tübingen, Germany 

peter.bauer@med.uni-tuebingen.de 

 

BAVIA BAMPI Giovana 

Department of Genetics 

University Medical Center Groningen, 

University of Groningen 

Groningen, The Netherlands 

giovanabampi@gmail.com 

 

BECH Sara 

Deptartment of Neurology 

Bispebjerg Hospital 

Copenhagen, Denmark 

sbwbech@dadlnet.dk 

 

BEETZ Christian 

Department for Clinical Chemistry  

Jena University Hospital 

Jena, Germany 

christian.beetz@med.uni-jena.de 

 

BENARD Giovanni 

INSERM U1211 - Laboratoire MRGM 

Bordeaux, France 

giovanni.benard@inserm.fr 

 

BENARD Jean 

Association Strümpell-Lorrain (ASL) 

France  

jeanbenard46@yahoo.fr 

 

BENARD Laurence 

Association Strümpell-Lorrain (ASL) 

France  

jeanbenard46@yahoo.fr  

 

BELLOIR Bénédicte 

Brain Team 

Pitié-Salpêtrière Hospital 

Paris, France  

benedicte.belloir@aphp.fr 

 

mailto:isaac.adanyeguh@icm-institute.org
mailto:valonso@isciii.es
mailto:sandropfalves@gmail.com
mailto:vincent.anquetil@icm-insttute.org
mailto:antonella.antenora@virgilio.it
mailto:atak.zeynep@metu.edu.tr
mailto:Jonathan.Baets@molgen.vib-ua.be
mailto:guillaume.banneau@aphp.fr
mailto:mathieu.barbier@icm-insttute.org
mailto:medea@bp.lnf.it
mailto:peter.bauer@med.uni-tuebingen.de
mailto:giovanabampi@gmail.com
mailto:sbwbech@dadlnet.dk
mailto:christian.beetz@med.uni-jena.de
mailto:giovanni.benard@inserm.fr
mailto:jeanbenard46@yahoo.fr
mailto:jeanbenard46@yahoo.fr
mailto:benedicte.belloir@aphp.fr


 
 

 96  
 

 

BERNICHTEIN Sophie 

Brain team 

Pitié-Salpêtrière Hospital 

Paris, France 

sophie.bernichtein@aphp.fr 

 

BERTINI Enrico 

Bambino Gesu' Children's Research Hospital 

Rome, Italy 

bertini@opbg.net 

 

BERTONATI Claudia 

Actelion Pharmaceuticals Ltd 

Allschwil, Switzerland 
claudia.bertonati@actelion.com 

 

BOESCH Sylvia 

Medical University Innsbruck 

Department of Neurology 

Innsbruck, Austria 

sylvia.boesch@i-med.ac.at 

 

BOESPFLUG-TANGUY Odile 

Robert Debré Hospital 

Paris, France 

odile.boespflug-tanguy@aphp.fr 

 

BOEUF Hubert 

Association Connaître les Syndromes 

Cérébelleux (CSC)  

France 

paula.hubert.domino@cegetel.net 

 

BONELLO Fiona 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

fiona.bonello@icm-institute.org 

 

BOTTA Luca 

A.I. Vi.P.S. Onlus 

Italy 

info@vipsonlus.it 

 

BOUTRY Maxime 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

maxime.boutry@icm-institute.org 

 

 

 

 

 

 

BRADSHAW Teisha Yo-Stella 

Centre for Endocrinology 

Queen Mary University 

London, UK 

t.y.bradshaw@qmul.ac.uk 

 

BRAIS Bernard 

Montreal Neurological Institute  

McGill University 

Montreal, Canada 

bernard.brais@mcgill.ca 

 

BRANCHU Julien 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

julien.branchu@icm-institute.org 

 

BRANKOVIC/SRECKOVIC Vesna 

Clinic for neurology and psychiatry for 

children and youth, University of Belgrade 

Belgrade, Serbia 

vesna.brankovic.npk@gmail.com 

 

BRECHT Andreas 

Actelion Pharmaceuticals Ltd 

Allschwil, Switzerland 
andreas.brecht@actelion.com 

 

BRICE Alexis 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
alexis.brice@upmc.fr 

 

BROWN ALEXANDER 

London's global university (UCL) 

London, UK  

alexander.brown.10@ucl.ac.uk 

 

BRUNATI Aline 

EPHE (Ecole Pratique des Hautes Etudes)  

Paris, France 

aline.brunati@wanadoo.fr 

 

BRUSCO Alfredo 

Department of Laboratory Medicine 

University of Turin 

Turin, Italy 

alfredo.brusco@unito.it 

 

 

 

mailto:sophie.bernichtein@aphp.fr
mailto:bertini@opbg.net
mailto:claudia.bertonati@actelion.com
mailto:sylvia.boesch@i-med.ac.at
mailto:odile.boespflug-tanguy@aphp.fr
mailto:paula.hubert.domino@cegetel.net
mailto:fiona.bonello@icm-institute.org
http://www.vipsonlus.it/
mailto:info@vipsonlus.it
mailto:maxime.boutry@icm-institute.org
mailto:t.y.bradshaw@qmul.ac.uk
mailto:bernard.brais@mcgill.ca
mailto:julien.branchu@icm-institute.org
mailto:vesna.brankovic.npk@gmail.com
mailto:andreas.brecht@actelion.com
mailto:alexis.brice@upmc.fr
mailto:alexander.brown.10@ucl.ac.uk
mailto:aline.brunati@wanadoo.fr
mailto:alfredo.brusco@unito.it


 
 

 97  
 

 

BURGO Andrea 

INSERM U1204 - Laboratoire SABNP 

University of Evry 

Evry, France 

andrea.burgo@univ-evry.fr 

 

CAMUZAT Agnes 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

agnes.camuzat@upmc.fr 

 

CASALI  Carlo 

Medico-Surgical Sciences and 

Biotechnologies 

Sapienza University of Rome 

Rome, Italy 

carlo.casali@uniroma1.it 

 

CASARI Giorgio 

Vita-Salute San Raffaele University 

Milan, Italy 

casari.giorgio@hsr.it 

 

CAZENEUVE Cécile 

Laboratory of Neurogenetic 

Pitié-Salpêtrière Hospital 

Paris, France 

cecile.cazeneuve@aphp.fr 

 

CHARLES Perrine 

Department of Genetics 

Pitié-Salpêtrière Hospital 

Paris, France 

perrine.charles@aphp.fr 

 

CHELBAN Viorica 

Institute of Neurology 

University College London 

London, UK 

v.chelban@ucl.ac.uk 

 

CLERKIN Clodagh  

Ataxia Ireland  

Dublin, Ireland 

clodagh@ataxia.ie 

 

COARELLI Giulia 

Department of Biochemical Sciences and 

Istituto Pasteur-Fondazione Cenci Bolognetti,  

Sapienza University of Rome 

Rome, Italy 

giulia_coarelli@hotmail.it 

 

 

CORTI Olga 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

olga.corti@upmc.fr 
 

COUPRY Isabelle 

INSERM U1211 - Laboratoire MRGM 

Bordeaux, France 

isabelle.coupry.ext@chu-bordeaux.fr 
 

COUTELIER Marie 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris , France 

mariecoutelier@gmail.com 
 

CRAVATT Benjamin 

Department of Chemical Physiology 

The Scripps Research Institute 

La Jolla, USA 

cravatt@scripps.edu 
 

CRISCUOLO Chiara 

Institute of Neuroscience, CNR 

Pisa, Italy 

sky569@hotmail.com 
 

DANKOVÁ Michaela 

Department of Neurology, Second Faculty of 

Medicine, Charles University 

Prague, Czech Republic 
michaela.dankova@yahoo.com 
 

DARIOS Frédéric 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

frederic.darios@upmc.fr 
 

DATSON Nicole 

BioMarin Nederland B.V.  

Leiden, The Netherlands 

nicole.datson@bmrn.com 
 

DAVIDSON Beverly 

The Children's Hospital of Philadelphia 

Philadelphia, USA  

davidsonbl@email.chop.edu 
 

DAVOINE Claire-Sophie 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

clairesophie.davoine@icm-institute.org 

mailto:andrea.burgo@univ-evry.fr
mailto:agnes.camuzat@upmc.fr
http://w3.uniroma1.it/dsbmc/index.html
http://w3.uniroma1.it/dsbmc/index.html
mailto:carlo.casali@uniroma1.it
mailto:casari.giorgio@hsr.it
mailto:cecile.cazeneuve@aphp.fr
mailto:perrine.charles@aphp.fr
mailto:v.chelban@ucl.ac.uk
mailto:clodagh@ataxia.ie
mailto:giulia_coarelli@hotmail.it
mailto:olga.corti@upmc.fr
mailto:isabelle.coupry.ext@chu-bordeaux.fr
mailto:mariecoutelier@gmail.com
mailto:cravatt@scripps.edu
mailto:sky569@hotmail.com
mailto:michaela.dankova@yahoo.com
mailto:frederic.darios@upmc.fr
https://www.linkedin.com/company/prosensa?trk=ppro_cprof
mailto:nicole.datson@bmrn.com
mailto:davidsonbl@email.chop.edu
mailto:clairesophie.davoine@icm-institute.org


 
 

 98  
 

 

DE JONGHE Peter 

Department of Molecular Genetics 

University of Antwerp 

Antwerp, Belgium 

peter.dejonghe@molgen.vib-ua.be 

 

DE MONTIGNY Charline 

Institut de génétique et de biologie 

moléculaire et cellulaire (IGBMC) 

Strasbourg, France 

demontig@igbmc.fr 

 

DECONINCK Tine 

Department of Molecular Genetics 

University of Antwerp 

Antwerp, Belgium 

tine.deconinck@molgen.vib-ua.be 

 

DI BELLA Daniela 

Istituto Neurologico Carlo Besta 

Milan, Italy 

daniela.dibella@istituto-besta.it 

 

DI GREGORIO Eleonora 

Azienda Ospedaliera Città della Salute e della 

Scienza di Torino 

Turin, Italy 
ele.digregorio@gmail.com 

 

DORBOZ Imen 

INSERM UMR 1141  

Robert Debré Hospital 

Paris, France 

imen.dorboz@inserm.fr 

 

DOSS Sarah 

Charité - Universitätsmedizin Berlin  

Berlin, Germany 

sarah.doss@charite.de 

 

DROUET Valérie 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

v.drouet-ihu@icm-institute.org 

 

DURAND Christelle 

Bordeaux University 

Bordeaux, France 

christelle.durand@u-bordeaux.fr 

 

 

 

 

 

DURR Alexandra 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

alexandra.durr@upmc.fr 

 

DUWAT Charlotte 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
charlotte.duwat@icm-institute.org 

 

EIGENTLER Andreas 

Innsbruck Medical University 

Institute for Neuroscience 

Innsbruck, Austria 

andreas.eigentler@i-med.ac.at 

 

ELHACHIMI Hamid 

 ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

khalid.el_hachimi@upmc.fr 

 

ESTEVES Typhaine 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
typhaine.esteves@icm-institute.org 

 

EWENCZYK Claire 

Department of genetics 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

claire.ewenczyk@aphp.fr 

 

FABER Jennifer 

University hospital of Bonn 

Bonn, Germany 

Jennifer.Faber@ukb.uni-bonn.de 

 

FASSIER Coralie 

Pierre-et-Marie-Curie University 

Paris, France 

coralie.fassier@upmc.fr 

 

FENU Silvia 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

silvia.fenu@aphp.fr 

 

 

mailto:peter.dejonghe@molgen.vib-ua.be
mailto:demontig@igbmc.fr
mailto:tine.deconinck@molgen.vib-ua.be
mailto:daniela.dibella@istituto-besta.it
mailto:ele.digregorio@gmail.com
mailto:imen.dorboz@inserm.fr
mailto:sarah.doss@charite.de
mailto:v.drouet-ihu@icm-institute.org
mailto:christelle.durand@u-bordeaux.fr
mailto:alexandra.durr@upmc.fr
mailto:charlotte.duwat@icm-institute.org
mailto:andreas.eigentler@i-med.ac.at
mailto:khalid.el_hachimi@upmc.fr
mailto:typhaine.esteves@icm-institute.org
mailto:claire.ewenczyk@aphp.fr
mailto:Jennifer.Faber@ukb.uni-bonn.de
mailto:coralie.fassier@upmc.fr
mailto:silvia.fenu@aphp.fr


 
 

 99  
 

 

FILLA Alessandro 

Department of Neurosciences, Federico II 

University 

Naples, Italy 

afilla@unina.it 

 

FORLANI Sylvie 

ICM DNA Bank 

Pitié-Salpêtrière Hospital 

Paris, France 

sylvie.forlani@upmc.fr 

 

GING Heather 

London’s Global University (UCL) 

London, UK 

heather.ging.14@ucl.ac.uk 

 

GIORDANO Ilaria 

University hospital of Bonn 

Bonn, Germany 
Ilaria_Anna.Giordano@ukb.uni-bonn.de 

 

GOIZET Cyril  

CHU de Bordeaux-GH Pellegrin 

Bordeaux, France  

cyril.goizet@chu-bordeaux.fr 

 

GRANGE Francois 

Association Connaître les Syndromes 

Cérébelleux (CSC)  

France 

francois.grange0@orange.fr 

 

GROSCH Anne 

Charité - Universitätsmedizin Berlin 

Berlin, Germany 

anne-sophie.grosch@charite.de 

 

GUISSART Claire 

CHU Montpellier 

Montpellier, France  

claire.guissart@inserm.fr 

 

HAMON Emeline 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
emeline.hamon@icm-institute.org 

 

HAZAN Jamilé 

Pierre-et-Marie-Curie University 

Paris, France 

jamile.hazan@upmc.fr 

 

 

HILL Luke 

Reta Lila Weston Institute 

UCL Institute of Neurology 

London, UK 

luke.hill.14@ucl.ac.uk 

 

HINREINER Sophie 

Human Genetics Center Regensburg 

Regensburg, Germany 

sophie.hinreiner@humangenetik-

regensburg.de 

 

HOLM Diana 

EURO HSP 

Denmark  

diana@holmogholm.dk 

 

HOULLEGATTE Marc 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

marc.houllegatte@icm-institute.org 

 

HUISMAN Karen 

Donders Institute for Brain, Cognition and 

Behaviour 

Nijmegen, The Netherlands 

k.huisman@donders.ru.nl 

 

JACOUPY Maxime 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
maxime.jacoupy@icm-institute.org 

 

JAEG Tiphaine 

Institut de génétique et de biologie 

moléculaire et cellulaire (IGBMC) 

Strasbourg, France 

jaeg@igbmc.fr 

 

JARDIM Laura  

Universidade Federal do Rio Grande do  

Sul 

Rio, Brazil 

ljardim@hcpa.edu.br 

 

JARDIN Nicolas 

Neuroscience Paris Seine-IBPS 

Paris, France 

nicolas.jardin@upmc.fr 

 

 

 

mailto:afilla@unina.it
mailto:sylvie.forlani@upmc.fr
mailto:heather.ging.14@ucl.ac.uk
mailto:Ilaria_Anna.Giordano@ukb.uni-bonn.de
mailto:cyril.goizet@chu-bordeaux.fr
mailto:francois.grange0@orange.fr
mailto:anne-sophie.grosch@charite.de
mailto:claire.guissart@inserm.fr
mailto:emeline.hamon@icm-institute.org
mailto:jamile.hazan@upmc.fr
mailto:luke.hill.14@ucl.ac.uk
mailto:sophie.hinreiner@humangenetik-regensburg.de
mailto:sophie.hinreiner@humangenetik-regensburg.de
mailto:diana@holmogholm.dk
mailto:marc.houllegatte@icm-institute.org
mailto:k.huisman@donders.ru.nl
mailto:maxime.jacoupy@icm-institute.org
mailto:jaeg@igbmc.fr
mailto:ljardim@hcpa.edu.br
mailto:nicolas.jardin@upmc.fr


 
 

 100  
 

 

KIRIMTAY Koray 

Istanbul Technical University 

Istanbul, Turkey 

koraykirimtay@gmail.com 

 

KLOCKGETHER Thomas 

German Center for Neurodegenerative 

Diseases 

Bonn, Germany 

thomas.klockgether@ukb.uni-bonn.de 

 

KOENIG Michel 

Laboratoire de génétique moléculaire 

Institut Universitaire de Recherche Clinique 

Montpellier, France  

michel.koenig@inserm.fr 

 

KOUTSIS Georgios 

University of Athens 

Athens, Greece  

gkoutsis@med.uoa.gr 

 

LAHELEC Théo 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
theo.lahelec@icm-institute.org 

 

LAM Roselina  

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

roselina.lam@icm-institute.org 

 

LAMARI Foudil 

Metabolic Biochemistry Department 

Pitié-Salpêtrière Hospital 

Paris, France 

foudil.lamari@aphp.fr 

 

LARIVIERE Roxanne 

Montreal Neurological Institute 

McGill University 

Montreal, Canada 

roxanne.lariviere@mcgill.ca 

 

LAWRENCE Adam 

UK HSP support group 

UK 

adam@idios.co.uk 

 

 

 

 

 

LEONARDI Luca 

University of Rome  

Rome, Italy  

leonardi.luca89@gmail.com 

 

LEONE Céline 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

celine.leone@icm-institute.org 

 

LESSARD Isabelle 

University of Sherbrooke 

Sherbrooke, Canada 

isabelle.lessard5@usherbrooke.ca 

 

LIETO Maria 

Department of Neurosciences, Federico II 

University 

Naples, Italy 

marialieto@hotmai.it 

 

LOSSOS Alexander 

Department of Neurology 

Hadassah Medical Center 

Jerusalem, Israel 

alos@hadassah.org.il 

 

LYKKE Dorthe 

EURO HSP 

Denmark 

dorthelykke@youmail.dk 

 

MAGRI Stefania 

Istituto Neurologico Carlo Besta 

Milan, Italy 

stefania.magri@istituto-besta.it 

 

MANCINI Cecilia 

University of Turin 

Turin, Italy 

cecilia.mancini@unito.it 

 

MARELLI Cécilia 

Department of Neurology 

CHRU Gui de Chauliac 

Montpellier, France 

c-marelli@chu-montpellier.fr 

 

MARINELLO Martina 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

martina.marinello@gmail.com 

http://www.google.fr/url?url=http://www.itu.edu.tr/en/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjEyabQ1JXNAhUBvRoKHcU8AUcQjBAIHDAB&usg=AFQjCNH7I9TA5dJI5qHsyBxGhcFNLnEegA
mailto:koraykirimtay@gmail.com
mailto:thomas.klockgether@ukb.uni-bonn.de
mailto:michel.koenig@inserm.fr
mailto:gkoutsis@med.uoa.gr
mailto:theo.lahelec@icm-institute.org
mailto:roselina.lam@icm-institute.org
mailto:foudil.lamari@aphp.fr
mailto:roxanne.lariviere@mcgill.ca
mailto:adam@idios.co.uk
mailto:leonardi.luca89@gmail.com
mailto:celine.leone@icm-institute.org
mailto:marialieto@hotmai.it
mailto:alos@hadassah.org.il
mailto:dorthelykke@youmail.dk
mailto:stefania.magri@istituto-besta.it
mailto:cecilia.mancini@unito.it
mailto:c-marelli@chu-montpellier.fr
mailto:martina.marinello@gmail.com


 
 

 101  
 

 

MARIOTTI Caterina 

Fondazione IRCCS Istituto Neurologico 

"Carlo Besta" 

Milan, Italy 

mariotti.c@istituto-besta.it 

 

MARTIN Elodie 

Paris-Diderot University 

Paris, France  

elodie.martin@univ-paris-diderot.fr 

 

MATILLA-DUEÑAS Antoni 

Health Sciences Research Institute-IGTP 

Neurogenetics Unit  

Barcelona, Spain  

amatilla@igtp.cat 

 

MATUSIAK Raphael 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

raphael.matusiak@icm-institute.org 

 

MINNEROP Martina 

Research Centre Juelich  

Institute of Neuroscience and Medicine  

Jülich, Germany 

m.minnerop@fz-juelich.de 

 

MOCHEL Fanny 

Department of Genetics_ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

fanny.mochel@upmc.fr 

 

MONIN Marie-Lorraine 

Department of Genetics 

Pitié-Salpêtrière Hospital 

Paris, France  

marie-lorraine.monin@aphp.fr 

 

MONNIER Véronique 

Paris-Diderot University 

Paris, France 

veronique.monnier@univ-paris-diderot.fr 

 

MORAIS Sara 

Institute for Molecular and Cell Biology  

Porto, Portugal 

sara.morais@ibmc.up.pt 

 

 

 

 

 

MORANI Federica 

IRCCS-Fondazione Stella Maris 

Institute of the Italian Ministry of Health 

Pisa, Italy 

morani.federica@gmail.com 

 

NACHBAUER Wolfgang 

Medical  

University Innsbruck 

Department of Neurology 

Innsbruck, Austria 

wolfgang.nachbauer@i-med.ac.at 

 

NANETTI Lorenzo 

IRCCS Fondazione Istituto Neurologico 

Carlo Besta 

Milan, Italy 
lorenzo.nanetti@istituto-besta.it 

 

NEWTON Timothy 

Reid Lab 5.15, CIMR, MRC  

Cambridge Biomedical Campus Cambridge, 

UK 

tmn28@cam.ac.uk 

 

NOOHI Forough 

Montreal Neurological Institute  

Montreal, Canada 

forough.noohi@mail.mcgill.ca 

 

OKANE Cahir 

Department of Genetics 

University of Cambridge 

Cambridge, UK 

c.okane@gen.cam.ac.uk 

 

OLIVA Megan 

Department of Genetics 

University of Cambridge, 

Cambridge, UK 

megan.oliva@gen.cam.ac.uk 

 

ORR Harry 

Institute for Translational Neurosc 

University of Minnesota 

Minneapolis, USA 

orrxx002@umn.edu 

 

ORSI LAURA 

Department of neuroscience 

Molinette Hospital 

Turin, Italy 

lorsi@cittadellasalute.to.it 

 

mailto:mariotti.c@istituto-besta.it
mailto:elodie.martin@univ-paris-diderot.fr
mailto:amatilla@igtp.cat
mailto:raphael.matusiak@icm-institute.org
mailto:m.minnerop@fz-juelich.de
mailto:fanny.mochel@upmc.fr
mailto:marie-lorraine.monin@aphp.fr
mailto:veronique.monnier@univ-paris-diderot.fr
https://www.researchgate.net/institution/Institute_for_Molecular_and_Cell_Biology
mailto:sara.morais@ibmc.up.pt
mailto:morani.federica@gmail.com
mailto:wolfgang.nachbauer@i-med.ac.at
mailto:lorenzo.nanetti@istituto-besta.it
mailto:tmn28@cam.ac.uk
https://www.mcgill.ca/neuro/
mailto:forough.noohi@mail.mcgill.ca
mailto:c.okane@gen.cam.ac.uk
mailto:megan.oliva@gen.cam.ac.uk
mailto:orrxx002@umn.edu
mailto:lorsi@cittadellasalute.to.it


 
 

 102  
 

 

ORY MAGNE Fabienne 

Neurology department 

CHU Toulouse 

Toulouse, France 

ory.f@chu-toulouse.fr 

 

OTT Martin 

EURO HSP 

Switzerland 

marott@bluemail.ch 

 

PANDOLFO Massimo 

Hôpital Erasme 

Brussels, Belgium 

massimo.pandolfo@ulb.ac.be 

 

PARODI Livia 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

livia.parodi@icm-institute.org 

 

PEARSON Guy James 

University of Cambridge 

Cambridge, UK 

gjp31@cam.ac.uk 

 

PEREZ MORENO Juan Jose  

Department of genetics 

University of Cambridge 

Cambridge, UK 

juanjoperezmoreno@gmail.com 

 

PERNELLE Julie 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
julie.pernelle@icm-institute.org 

 

PLAUD Clement 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

plaud.clement@laposte.net 

 

PUCCIO Helene 

Institut de Génétique et de Biologie 

Moléculaire et Cellulaire 

Illkirch, France 

hpuccio@igbmc.fr 

 

 

 

 

 

PUJOL Claire 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

claire.pujol@icm-institute.org 

 

RAI Myriam  

Université libre de Bruxelles 

Brussels, Belgium  

myriam.rai@ulb.ac.be 

 

RAKOWICZ Maria 

Department of Clinical Neurophysiology 

Institute of Psychiatry and Neurology 

Warsaw, Poland  

rakowicz@ipin.edu.pl 

 

REETZ Kathrin 

Department of Neurology 

RWTH Aachen University 

Aachen, Germany  

kreetz@ukaachen.de 

 

REICH Selina 

Center for Neurology, University of Tübingen  

Tübingen, Germany 

selina.reich@gmail.com 

 

REID Evan 

Cambridge Institute for Medical Research and 

Department of Medical Genetics 

Cambridge, UK  

ealr4@cam.ac.uk 

 

REMMELINK Hermien 

EURO HSP 

The Netherlands 

hremmeli@outlook.com 

 

RENAUD Mathilde 

Hautepierre Hospital 

Strasbourg, France 

mathilde.renaud@chru-strasbourg.fr 

 

RICCA Ivana 

IRCCS-Fondazione Stella Maris 

Institute of the Italian Ministry of Health 

Pisa, Italy 

ricca.ivana@gmail.com 

 

 

 

 

 

mailto:ory.f@chu-toulouse.fr
mailto:marott@bluemail.ch
mailto:massimo.pandolfo@ulb.ac.be
mailto:livia.parodi@icm-institute.org
mailto:gjp31@cam.ac.uk
mailto:juanjoperezmoreno@gmail.com
mailto:julie.pernelle@icm-institute.org
mailto:plaud.clement@laposte.net
mailto:hpuccio@igbmc.fr
mailto:claire.pujol@icm-institute.org
mailto:myriam.rai@ulb.ac.be
mailto:rakowicz@ipin.edu.pl
mailto:kreetz@ukaachen.de
https://www.researchgate.net/institution/University_of_Tuebingen
mailto:selina.reich@gmail.com
mailto:ealr4@cam.ac.uk
mailto:hremmeli@outlook.com
mailto:mathilde.renaud@chru-strasbourg.fr
mailto:ricca.ivana@gmail.com


 
 

 103  
 

 

RINALDI Carlo 

Oxford University, Department of 

Physiology, Anatomy and Genetics 

Oxford, UK 

carlo.rinaldi@dpag.ox.ac.uk 

 

ROUCO AXPE IDOIA 

ITALFARMACO, S.A. 

Madrid, Spain 

evazquez@itfsp.com 

 

ROXBURGH Richard 

Neurology Department, Auckland City 

Hospital 

Auckland, New Zealand 

richardr@adhb.govt.nz 

 

RUAUD Lyse 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  
lyse.ruaud@icm-institute.org 

 

RUGARLI Elena 

CECAD Research Center 

Cologne, Germany  

elena.rugarli@uni-koeln.de 

 

RYDNING Siri Lynne 

Faculty of Medicine 

Oslo, Norway 

s.l.rydning@studmed.uio.no 

 

SÁNCHEZ Ivelisse 

Health Sciences Research Institute-IGTP 

Neurogenetics Unit  

Barcelona, Spain 

isanchez@igtp.cat 

 

SANTORELLI Filippo Maria 

IRCCS-Fondazione Stella Maris 

Institute of the Italian Ministry of Health 

Pisa, Italy 

filippo3364@gmail.com 

 

SAUTE Jonas Alex  

Serviço de Genética Médica 

Hospital de Clínicas de Porto Alegre 

Porto Alegre, Brazil  

jsaute@hcpa.edu.br 

 

 

 

 

 

SCHENCK Annette 

Department of Human Genetics 

Radboud University Medical Centre 

Nijmegen, The Netherlands 

annette.schenck@radboudumc.nl 

 

SCHMIDT Thorsten 

Institute of Medical Genetics & Applied 

Genomics 

Tübingen, Germany 

thorsten.schmidt@med.uni-tuebingen.de 

 

SCHÖLS Ludger 

Centre for Neurology and Hertie Institute for 

Clinical brain research 

University of Tübingen 

Tübingen, Germany 

ludger.schoels@med.uni-tuebingen.de 

 

SCHÜLE-FREYER Rebecca 

Centre for Neurology and Hertie Institute for 

Clinical brain research 

University of Tübingen 

Tübingen, Germany 

rebecca.schuele-freyer@uni-tuebingen.de 

 

SCHUMACHER Simon 

CECAD Research Center 

University of Cologne 

Germany  

simonschumacher1@gmx.de 

 

SGARIOTO Nicolas 

McGill University 

Montreal, Canada 

nicolas.sgarioto@mcgill.ca 

 

SITTLER Annie 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

annie.sittler@upmc.fr 

 

SOBANSKA Anna 

Department of Clinical Neurophysiology 

Institute of Psychiatry and Neurology 

Warsaw, Poland  

asobanska@ipin.edu.pl 

 

SOONG Bing-wen  

National University Yang-Ming 

Taipei, Republic of China 

bwsoong@ym.edu.tw 

 

mailto:carlo.rinaldi@dpag.ox.ac.uk
mailto:evazquez@itfsp.com
mailto:richardr@adhb.govt.nz
mailto:lyse.ruaud@icm-institute.org
mailto:elena.rugarli@uni-koeln.de
mailto:s.l.rydning@studmed.uio.no
mailto:isanchez@igtp.cat
mailto:filippo3364@gmail.com
mailto:jsaute@hcpa.edu.br
mailto:annette.schenck@radboudumc.nl
mailto:thorsten.schmidt@med.uni-tuebingen.de
mailto:ludger.schoels@med.uni-tuebingen.de
mailto:rebecca.schuele-freyer@uni-tuebingen.de
http://www.uni-koeln.de/
mailto:simonschumacher1@gmx.de
mailto:nicolas.sgarioto@mcgill.ca
mailto:annie.sittler@upmc.fr
mailto:asobanska@ipin.edu.pl
mailto:bwsoong@ym.edu.tw


 
 

 104  
 

 

STEENHOF Maria 

Department of Clinical Genetics,  

Odense University hospital 

Odense, Denmark 

maria.steenhof@rsyd.dk 
 

STENMARK Harald 

Institute for Cancer Research 

The Norwegian Radium Hospital 

Oslo, Norway 
h.a.stenmark@medisin.uio.no 
 

STEVANIN Giovanni  

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 
giovanni.stevanin@upmc.fr 
 

SVENSTRUP Kirsten 

University Hospital Copenhagen 

Copenhagen, Denmark 

kirsten.svenstrup@regionh.dk 
 

SYNOFZIK Matthis 

Hertie Institute for Clinical Brain Resarch 

Tübingen, Germany 

matthis.synofzik@uni-tuebingen.de 
 

SZPISJAK Laszlo  

Department of Neurology 

University of Szeged, Faculty of medicine 

Szeged, Hungary  

szpisjak87@gmail.com 
 

TADEPALLE Nimesha 

CECAD research center 

Cologne, Germany 

ntadepal@uni-koeln.de 
 

TALLAKSEN Chantal 

Institute of Clinical Medicine 

Department of Neurology 

Oslo, Norway 
chantal.tallaksen@medisin.uio.no 
 

TANGUY Audrey 

Biostatistics unit and Biomedical information 

Pitié-Salpêtrière Hospital 

Paris, France 

audrey.tanguy07@gmail.com 
 

TARONI Franco 

Istituto Neurologico Carlo Besta 

Milan, Italy 

franco.taroni@istituto-besta.it 

 

TESSON Christelle 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

christelle.tesson@icm-institute.org 
 

TEYSSOU Elisa 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

elisa.teyssou@icm-institute.org 
 

TEZENAS DU MONTCEL Sophie 

Biostatistics unit and Biomedical information 

Pitié-Salpêtrière Hospital 

Paris, France 

sophie.tezenas@aphp.fr 
 

THOMAS Priscilla 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

prisc.thomas@gmail.com 
 

TIRANTI Valeria 

IRCCS Foundation Neurological Institute 

"C.Besta" 

Milan, Italy 

tiranti@istituto-besta.it 
 

TRIPATHY Debasmita 

Centre for Integrative Biology 

Trento, Italy 

tripathy.debasmita20@gmail.com 
 

TROTTIER Yvon 

Institut de génétique et de biologie 

moléculaire et cellulaire 

Strasbourg, France 

yvon@igbmc.fr 
 

TZOULIS Charalampos 

Haukeland University Hospital 

Bergen, Norway 

charalampos.tzoulis@helse-bergen.no 
 

ULLMANN Urielle 

Institute of Pathology and Genetics (I.P.G.) 

Gosselies, Belgium 

marisol.martin@ipg.be 
 

VALENTE Enza Maria  

Istituto CSS-Mendel  

Rome, Italy 

enzamaria.valente@outlook.com 

mailto:maria.steenhof@rsyd.dk
mailto:h.a.stenmark@medisin.uio.no
mailto:giovanni.stevanin@upmc.fr
mailto:kirsten.svenstrup@regionh.dk
mailto:matthis.synofzik@uni-tuebingen.de
mailto:szpisjak87@gmail.com
mailto:ntadepal@uni-koeln.de
mailto:chantal.tallaksen@medisin.uio.no
mailto:audrey.tanguy07@gmail.com
mailto:franco.taroni@istituto-besta.it
mailto:christelle.tesson@icm-institute.org
mailto:elisa.teyssou@icm-institute.org
mailto:sophie.tezenas@aphp.fr
mailto:prisc.thomas@gmail.com
mailto:tiranti@istituto-besta.it
mailto:tripathy.debasmita20@gmail.com
mailto:yvon@igbmc.fr
mailto:charalampos.tzoulis@helse-bergen.no
mailto:marisol.martin@ipg.be
mailto:enzamaria.valente@outlook.com


 
 

 105  
 

 

VALTER Rémi 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France  

remivalter@gmail.com 

 

VAN DER SPOEL Aarnoud 

Atlantic Research Centre/Department of 

Pediatrics, Dalhousie University 

Halifax, Canada  

spoela@dal.ca 

 

VAN DOORNE Cathalijne 

European Alliance for Access to Safe 

Medicines (EAASM) 

Belgium  

cathalijne.van.doorne@telenet.be 

 

VAN ROON-MOM Willeke 

Leiden University Medical Center 

Leiden, The Netherlands 

w.vanroon@lumc.nl 

 

VAN ZOEST Renate 

ICM U1127 

Pitié-Salpêtrière Hospital 

Paris, France 

renatevanzoest@gmail.com 

 

VAVLA Marinela  

IRCCS Eugenio Medea Associazione La 

Nostra Famiglia 

Conegliano, Italy 

mvavla@yahoo.it 

 

VERBEEK Dineke 

Department of Genetics 

University Medical Center Groningen 

Groningen, The Netherlands 

d.s.verbeek@umcg.nl 

 

VERSCHUUREN Corien 

University Medical Center Groningen 

Groningen, The Netherlands 

c.c.verschuuren@umcg.nl 

 

WAHLIG Henry 

Tom Wahlig Stifung 

Münster, Germany 
henry.wahlig@fussballmuseum.de 

 

 

 

 

WAHLIG Susanne 

Tom Wahlig Stifung 

Münster, Germany 
henry.wahlig@fussballmuseum.de 

 

WALI Gautam 

Griffith University 

Brisbane, Australia 

gautam.wali@griffithuni.edu.au 

 

WEDDING Iselin Marie 

Department of Neurology 

Oslo University Hospital  

Oslo, Norway  

i.m.wedding@medisin.uio.no 

 

YLIKALLIO EMIL  

Molecular neurology 

Helsinki, Finland 

emil.ylikallio@helsinki.fi 

 

YOON Grace 

Department of Paediatrics, University of 

Toronto  

Toronto, Canada 

grace.yoon@utoronto.ca 

 

ZANNI Ginevra 

Bambino Gesu' Children's Research Hospital 

Rome, Italy 

ginevra.zanni@opbg.net 

 

mailto:remivalter@gmail.com
mailto:spoela@dal.ca
mailto:cathalijne.van.doorne@telenet.be
mailto:w.vanroon@lumc.nl
mailto:renatevanzoest@gmail.com
mailto:mvavla@yahoo.it
mailto:d.s.verbeek@umcg.nl
mailto:c.c.verschuuren@umcg.nl
mailto:henry.wahlig@fussballmuseum.de
mailto:henry.wahlig@fussballmuseum.de
mailto:gautam.wali@griffithuni.edu.au
mailto:i.m.wedding@medisin.uio.no
mailto:emil.ylikallio@helsinki.fi
mailto:grace.yoon@utoronto.ca
mailto:ginevra.zanni@opbg.net


 
 

  
 



 
 
 
 

 109  
 

 
 

 

SPATAX membership application form 

 

To join the SPATAX network, please fill this membership application form in: 

 

 

Last name:            

 

 

First Name:           

 

 

Email address:          

 

 

Phone:           

 

 

Affiliation:          

            

            

             

 

Country:           

 

 

Reason of joining:         

            

             

 

Once you have filled it in, give this application to one of the organization team member 

during the meeting or send it by email to spatax@icm-institute.org.  

Your application will then be reviewed by the SPATAX scientific board. 

 

Sincerely yours, 

 

SPATAX team

mailto:spatax@icm-institute.org


 
 
 
 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 
 
 
 

 
 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

               



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

               



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

               



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

               



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

              



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

              



 
 
 
 

 

               

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

              



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

              



 
 
 
 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

                  

             

                                              



 
 
 
 

 

 

 

 

 MERCI BEAUCOUP! 

Thanks everyone for your 

support 
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