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Early-onset ataxia in an Italian consanguineous family

The family originated from an isolated valley of Lombardia region.

The parents are related (cousins)
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Clinical features of the patients
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Early psychomotor delay was present. They started to
walk at 3 years of age with an unsteady wide-based ataxic
gait.

Prominent cerebellar signs: cerebellar dysarthria,
intention tremor, dysmetria, pursuit saccadization, and
dysdiadochokinesia were observed.

From the age of 11 years, subject A developed
progressive spastic hypertonia of the limbs with
hyperreflexia, lower limbs intra-rotation, ankle clonus,
and bilateral Babinski sign.

Nerve conduction studies showed a length-dependent
demyelinating sensory-motor peripheral neuropathy.

 Known etiological genes for hereditary ataxias were
excluded.



Linkage analysis – Homozygosity mapping

Illumina beadchip
SNP-array
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Genotyping of all core 
family members

Two homozygous regions shared by 
the two affected siblings

Chromosome 10Chromosome 1
A homozygous mutation was suspected to 

be the cause of disease in this family



Whole-exome sequencing – filtering analysis
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Total variants

Variants in homozygous linkage regions

Variants with allele frequency ≤ 0.1

Nonsynonymous variants

Variants conserved in mammals

•

Neurofascin (NFASC) 
c.3693T>A 
p.V1122E



Neurofascin and the node of Ranvier



Neurofascin and human disease (CIDP)

CIDP 
(autoantibodies

against Neurofascin)

Typical clinical
features include:

- Cerebellar ataxia
- Tremor

Nodopathies

Neuropathology on 
nerve biopsies showed 
a predominant injury to 

the nodes of Ranvier



Neurofascin 
protein domains

In silico evidence of mutation pathogenicity

Neurofascin (NFASC) 
c.3693T>A 
p.V1122E

Localized in the 
unique Neurofascin 

transmembrane
domain



In vitro evidence of mutation pathogenicity



Immunocytofluorescence
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Western blot (Healthy controls vs patients) 
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Conclusions and take-home messages

1. Neurofascin (NFASC) mutations are associated with autosomal recessive hereditary
ataxia and demyelinating neuropathy.

2. NFASC gene should be included in NGS gene-panels for hereditary ataxias and genetic
neuropathies.

3. Neurofascin-related hereditary ataxia with neuropathy is the first described “genetic
nodopathy”.
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