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Abstract  

Background: Spinocerebellar ataxia (SCA) is an advanced, deteriorating, genetic disease with the multiple types, each of which could be 
considered as neurological condition in its own right.

Case presentation: A novel variant in the SYNE1 gene: c.5635_5636insT, classified as likely pathogenic, was identified in a patient with a 
phenotype attuned with Ataxia, also with the complaints of the blurring vision, born in consanguineous marriage, history of vertigo, cerebellar 
atrophy and hypothyroidism with no positive family history.

Conclusion: This case is added to the Novel variant in SCA subtype 8 in Indian subcontinent it is novel case Identified. This case showed the 
utility of Whole exome sequencing and final validation by Sanger sequencing technique. This finding adds the utility of the current technologies 
in the undiagnosed cases of ataxia with negative family history.
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Abbreviations: HPO: Human Phenotype Oncology; dbSNP: Database Single Nucleotide Polymorphism; gnomAD: The Genome Aggregation 
Database; LRT: Likelihood Ratio Test; SIFT: Sorting Intolerant from Tolerant; OMIM: Online Mendelian Inheritance in Man; HGMD: Human Gene 
Mutation Database: SYNE:1 Spectrin repeat containing nuclear envelope 1 gene; SCAR: Spinocerebellar Ataxia Recessive

Introduction 
Spinocerebellar ataxia (SCA) is a word declaring to a 

group of the hereditary ataxias that are characterized by the 
deteriorating dissimilarities in the part of the brain linked to 
the movement control (cerebellum), and sometimes in the 
spinal cord region [1]. SCAs are a heterogeneous group of the 
neurodegenerative disorders and it is considered as the progressive 
cerebellar ataxias associated with a variable arrangement of the 
pyramidal and the extrapyramidal signs, such as neuropathy, 
ophthalmoplegia, cognitive impairment and the epileptic features 
[2]. Till date, more than 30 unlike SCAs have been demarcated and 
the causative mutations recognized in the more than 20 of them 
[3]. Most of the causative mutations are include the trinucleotide 
repeat expansions, which can be either translated or positioned  

 
in the introns and the untranslated 5’ or 3’ regions. The Indels 
and the missense mutations have also been designated [4]. The 
most frequent types are caused by the expansions in the coding 
CAG repeats. The occurrence of the SCA subtypes varies among 
populations [5].

Ataxia word describes a lack of the muscle synchronization in 
the course of voluntary activities typically due to the pathology 
in the cerebellum and its acquaintances, such as spinocerebellar 
and pontocerebellar pathways. Although it is a neurological 
symptom, there are the several inherited disorders that are due 
to this unstable movement of the gait and limbs, comprising 
Friedreich’s ataxia (FA), spinocerebellar ataxia (SCA), episodic 
ataxia (EA), ataxia telangiectasia (AT), and Machado–Joseph 
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disease (MJD). Ataxias can signify as the sporadic or the hereditary 
and are allocated into the five key groupings: mitochondrial, 
metabolic, the defective DNA repair, abnormal protein folding 
and the degradation, and the channelopathies. On the basis of 
neurological examinations, ataxias can be mainly confidential into 
the pure form of cerebellar ataxias and those in which the extra 
neurological discrepancies are also existing [8].

The Autosomal recessive spinocerebellar ataxia type 8 
(ARCA1/SCAR8) is caused by mutations of the SYNE1 gene. This 
disease was principally designated in the families from Quebec 
(Canada) with a phenotype of pure cerebellar syndrome, but 
in recent years has been reported with a more variable clinical 
phenotype in other countries. Cases have recently been described 
of muscular dystrophy, arthrogryposis, and cardiomyopathy due 
to SYNE1 mutations.

SCAR8 (OMIM#610743) has been first described in the 
families from Beauce and Bas-St-Laurent (Quebec, Canada). 
This disease is formed by the mutations in the spectrin repeat 

containing nuclear envelope 1 (SYNE1) gene, positioned on the 
chromosome 6 [5-7]. This gene covers 146 exons and it encodes a 
giant protein encompassing 8797 number of amino acids, known 
as nuclear envelope spectrin repeat protein 1 (nesprin 1). The 
protein is expressed in Purkinje cells, the olivary bodies, and in 
the myocytes; it has 4 domains (one presenting the spectrin-like 
structure characteristic of membrane-anchored proteins) and 
plays an important role in maintaining the structure of the cell, as 
it fixes the nuclear lamina to the cytoskeleton and contributes to 
the organisation of cytoplasmic organelles [4-6].

Clinical Summary 

This patient is 20 years old, female had come to the clinician 
with the criticisms of the blurring vision, born in consanguineous 
marriage (Figure 1), history of vertigo, MRI brain suggested 
cerebellar atrophy and hypothyroidism, SCA repeat mutation 
panel testing has been found normal in this patient, also checked 
for the freidrich ataxia which was also found normal in this patient. 
No family history has been provided.

Figure 1: Pedigree.

Materials and Methodology

The DNA extraction from blood was used to perform the 
targeted gene capture by using a custom capture kit. The libraries 
were sequenced to mean >100X coverage on Ilumina sequencing 
platform. The sequences obtained are aligned to human reference 
genome (GRCh37/hg19) and variant analysis was performed 
using set of different Bioinformatics Pipelines.

Variant analysis

Golden Helix VarSeq 2.2.0 is a clinical genomics interpretation 
and reporting platform from Golden Helix. The variant annotation 
engine includes algorithms to identify variant impact on gene 
using both public content (ClinVar, HPO, links to dbSNP, gnomAD 
and in-silico predictors - GERP++, PhyloP, PhyloP LRT, SIFT 
and PolyPhen2. VarSeq allows quick filtering and evaluation 
of variants. Clinically relevant variants were annotated using 

published variants in literature and a set of diseases databases 
– dbSNP, ClinVar, OMIM and HGMD. Common variants are filtered 
based on allele frequency in gnomAD. Only non- synonymous and 
splice site variants found in the clinical exome panel consisting of 
specific set of genes were used for clinical interpretation. Silent 
variations that do not result in any change in amino acid in the 
coding region are not reported.

Result

In this study, we found a novel variant (c.5635_5636insT 
p. Ser1879fs) in SYNE1 gene in exon 41 by the help of widely 
used technique whole exome sequencing and also this variant 
was successfully validated by the gold standard method Sanger 
sequencing (Figure 2). The individual carries two copies of a 
frameshift variant in SYNE1 gene which is predicted to cause a 
frameshift and consequent premature truncation of the protein. 
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This variant seems to be novel as it has not been previously 
reported in literature. Since, this variant is predicted to produce a 
truncated protein which might result in loss-of-function, therefore, 
this variant has been labelled as likely pathogenic. This variant 

has been labelled as likely pathogenic (likely to disease causing) 
(Table 1) according to the ACMG (American College of Medical 
Genetics) guidelines [8].

Figure 2: Sanger evaluation results: 

SYNE1 gene: chr6:152737936: G:GA (c.5635_5636insT; p. Ser1879fs).

Electropherogram represents the insertion ‘A’ at chr6:152737936 position.

Table 1: Whole Exome Sequencing Findings.

Gene Chromosomal Coordinates Exon Variant* Zygosity Condition Group Significance Inheritance Coverage

SYNE1 chr6:152737936:G:G A  
NM_182961.3 41 c.5635_5636insT 

p.Ser1879fs
Homozy-

gous

Spinocerebellar 
ataxia, autosomal 

recessive 8

Likely
 Pathogenic

Autosomal 
Recessive 64

Discussion

Next-generation sequencing technologies authorize a wide-
ranging analysis of the entire genome and the exome and as such 
have affectedly progressed the field of the biological and the 
biomedical research, especially in the area of Mendelian diseases. 
Nevertheless, these new methodologies also have the numerous 
boundaries; for example, though the target coverage is continually 
improving day by day, on the other hand a complete coverage 
will probably never been reached since the specific genomic 
regions such as the GC-rich areas and the repetitive elements are 
very challenging to amplify and large copy number variations 
are very stiff to detect easily. Despite this, here we report on 
several movements disorder studies in which NGS technologies 
have successfully been employed for disease causing mutations’ 
identification [9]. Some of these findings have already been 
replicated in several studies reported from different subcontinents 
[10-12].

SCA subtype 8 is one type of Ataxia mid the group of inherited 
ailments of the central nervous system (CNS). As in additional 
inherited Ataxia, SCA8 is the result of the genetic flaws that leads 
to the diminishing of the particular nerve fibres carrying the 
messages to and from the brain, subsequent in degeneration of 
the cerebellum part of the brain (the harmonization centre of the 
brain part). SCA8 is a relatively rare form of Ataxia; its incidence 
is fewer than 1 out of 100,000. SCA type 8 (SCA8) is an inherited 

neurodegenerative disorder caused by a CTG trinucleotide repeat 
expansion in a noncoding gene of unknown function. SYNE1 
gene Spinocerebellar ataxia, autosomal recessive 8 Autosomal 
recessive spinocerebellar ataxia-8 (SCAR8) is a slowly progressive 
neurodegenerative disorder characterized by gait ataxia and 
other cerebellar signs, such as nystagmus and dysarthria. The 
age at onset is highly variable, and but most often is in the second 
or third decades. Lots of study have been reported in different 
populations on different SCA subtypes. [13-17] in this study we 
firstly reporting a novel likely pathogenic variant in SCA subtype 8 
in the Indian subcontinent.

The disorder was initially documented in the patients of French 
Canadian ancestry, most of whom have reported a comparatively 
‘pure’ form of the disorder. However, the subsequent studies have 
shown that SCAR8 ensues worldwide and the most commonly 
manifests with additional features, including the spasticity, 
secondary musculoskeletal abnormalities, and ocular movement 
anomalies, consistent with a ‘complicated’ phenotype. Brain 
imaging typically shows cerebellar atrophy, sometimes with 
pontine involvement. Rare patients may have an early-onset 
multisystemic disorder with impaired intellectual development 
and respiratory dysfunction [OMIM 610743].

The SYNE1 gene encodes nesprin-1 protein, a member of 
the spectrin family of structural proteins that link with the 
nuclear plasma membrane to the actin cytoskeleton. The full-
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length protein is very large (1 MDa) and contains 8,797 amino 
acids; SYNE1 encodes multiple isoforms that show differential 
tissue expression [MIM 608441]. The SYNE1 gene provides the 
directions for making a protein called Syne-1 that is found in many 
tissues, but it appears to be especially critical in the brain region. 
The Syne-1 protein shows a very chief role in the preservation 
of the part of the brain that coordinates to the movement called 
cerebellum.

Conclusion

In conclusion this study showed the utility of Whole exome 
sequencing in the misdiagnosed pathogenic case. By this study we 
reported a novel pathogenic mutation in the Indian subcontinent. 
Whole exome approach provides a major advance in likely 
diagnostic yield in the suspected inherited mutation containing 
cases, this methodology may uncover unexpected findings such 
as mutations in genes known to cause familial. Next Generation 
Sequencing (NGS) technology overwhelms the constraint of single 
gene analysis and could deliver cheaper and more rapid large-
scale DNA sequencing. 
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