


Expanding concepts of heredity in CMT 
(Stephan Zuchner) 

• CMT1 : > 90% mendelian diagnosis 
CMT2 : 50% cases are genetically undiagnosed 
Phenotype variance : genes and environment 

• Genetic modifying variations may contribute to the phenotypic variability of 
CMT1A patients. Heretability studies indicated 60% of effect is inherited 

• Gene-based rare variant analysis : comparison of number of variants in patients 
and in controls. If more variants in controls = burden gene might be a modifying 
gene 

• EXOC4 : involved in vesicle transport and membrane tethering. Expressed in 
Schwann cells  risk gene candidate for CMT 

• SIPA1L2 : GTPase expressed in peripheral nerve and brain. Part of a SOX10-
regulated myelination gene network  risk gene for CMT1a severe phenotype 



Modeling reveals TARS as a candidate gene for axonal neuropathy 
(Rebecca Mayer) 

• Amynoacyl-tRNA-Synthetase. 37 ARS 

• Loss of function recessive diseases 

• Dominant diseases : CMT, dHMN, dSMA-V (GARS : CMT2D) 
Loss of function, toxicity 

• Some mutations in TARS in worm models provokes similar phenotype  

• Parallel testing TARS variant in the general population 

 

 



Mutation in HSPB1 impairs its mitochondrial role 
(Elias Adriaenssens) 

 

• HSPB1 causes axonal CMT2F 

• Small HSP form dynamic oligomers 

• Imports proteins in the mitochondria 

• Mutations in alpha crystallin domain increase mitochondrial residence 

• Other mutations decrease mitochondrial import 

 



Mutations in the CADM family cause CMT 
(Andrea Cortese) 

 

• CADM (nectin-like) : axon-glia interaction in the internode 

• WES identified a CADM3 mutation in 3 families with CMT2  
– 2 isolated cases, 1 dominant 

– Moderate to severe atrophy and weakness in distal muscles 

– Upper limb predominant weakness  

– Brisk reflexes 

– Preserved sensitivity 

– The mutation disrupts disulfide bonds connectivity od CADM3 

– Mutant CADM3 is retained in the ER and actiavtes the UPR 

– Mutant CADM3 shows reduced instability 

• WES identified a variant in CADM4 in one AD CMT2 patient 
– Onset in the 5th decade 

– Distal numbness, paresthesia, weakness 

– Intermediate velocities and sensory motor neuropathy 



NGS reveals new gene responsible for recessive motor neuropathies 
(Stephano Previtali) 

• HMN/CMT2 (>motor). Families with at least 2 siblings affected and healthy parents 
(cosanguious or not) 
. Known genes for CMT excluded 
 15 families 

• Possible candidate gene for 12 families. In 8/12 families the candidate gene has already 
been described in neuromuscular diseases 

• ARHGEF28 : described in ALS 
– Onset 1 year. Axonal motor neuropathy. CK elevation 

• GNE : described in myopathy and recently in ALS 
– 34yo, reduced pallesthesia, proximal weakness at 50y. EMG : first chronic denervation then myopathic 

features. IBM andgrouping  on muscle biopsy 

• Agrin : described in CMS 
– - Onset 2y, distal hypopallesthesia, also impairment of neuromuscular junction 

• PNKP : described in AOA4 
– Onset 30y, CK elevation, ± ataxia. Axonal motor neuropathy 

• KBTBD13 : described in nemaline myopathies, promotes protein ubiquitination 

• SIGMAR1 : described in family ALS.  
– Onset 18/10y 

– Pure motor neuropathy 



Preliminary Phase 2 results for ACE-083 in patients with CMT1 and 
CMTX 

(Florian Thomas) 

• ACE-083 : fllistatin binding myostatin and muscle regulators 

• Administrated in TA every 3 weeks 

• No serious adverse events 

• Mean percent change in total muscle volume at day 106: 12.6% (.±2.9). Mean 
change in fat fraction from baseline : -1.7% (±1.2) 



Pivotal Phase III study of PXT3003 for CMT1A 
(Rene Goedkoop) 

• Multicenter randomized placebo controlled (12/2015) 

• PXT3003 : baclofen + nalterxone + sorbitol 

• Oral 2 per day during 15 months 

• Outcome : ONLS at month 12 and 15 
 



Therapeutic effects of HDAC6 in models of inherited and acquired 
neuropathies  

(Ludo Van de Bosch) 

• Inherited models : HSPB1, GRAS 

• Acquired models : Vincristine induced 

• Models showed decreased acetylation of alpha-tubulin, which affects axonal 
transport 

• Does inhibition of HDAC6 restore acteylation and axonal transport?  

• HDAC6  inhibition has a therapeutic effect: motor performance, motor and sensory 
conduction, neuromuscular junction (decreased number of demyelinated NJM) 

• HDAC6 inhibitors also have an additionnal anti-cancer effect 



Serum protein biomarker & a potential role of complement int CMT 
(Matthew Jennings) 

• Proteomic approach 

• Biotinidase is increased in CMT1 and correlated with severity 
Biotinidase maintains free biotin for fatty acid synthesis, involved in myelination 

• Complement system is elevated in CMT1 and CMT2, but does not correlate with 
severity 

• Juneja et al. found the C3 CR2 increased in CMT2 patients lymphoblasts 

• Complement is involved in the NMH in CMS and ALS 





Pentanucleotide Repeat Expansion is a frequent cause of late-onset 
sensory ataxic neuropathy 

(Andrea Cortese) 

• CANVAS : non-length dependent sensory neuropathy, cerebellar dysfunction, 
bilateral vestibulopathy ± cough/dysautonomic symptoms 

• Occasionaly reported in siblings, WES unsuccessful 

• Non parametric AR linkage analysis identified a unique 1.5Mb locus associated 
with the disease. No coding or splicing variants in WES. 

• WGS showed absent coverage of a simple repeat  deletion or expansion 

• Repeat primed PCR approach confirms the presence of repeat expansion in familial 
and sporadic patients (all familial cases and 24 sporadic cases), but none of 280 
controls 

• Allelic carrier frequency in the control population was 5/560 chromosomes (1%) 

• 8 to 15kb expansion : 6000-2000 repeats 

• Age of onset 54±8, disease duration 13 
Sensory neuropathy 100%, bilateral vestibular impairment 71%, cerebellar 
syndrome 78%, cough 37%, autonomic involvement 5% 
cerebellar atrophy 84% 

 
Functional studies : non relevant gene 


