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ABSTRACT

Autosomal dominant spinocerebellar ataxia type 48 (SCA48) is a newly
identified subtype of SCA, marked by early onset of ataxia and cognitive
impairment, and is associated with mutations in the STIP1 homology and U-
box-containing protein 1 (STUB1) gene. We reported a case of novel de
novo STUBI variant cause of SCA48 presented with subacute ataxia with
broad-based gait, mild incoordination of limbs, and mild dysarthria in 50-
year-old female patient. Patient has no familial history of similar illness or
other neurologic disorders. She did not have other abnormal movements
such as parkinsonism, dystonia, chorea, or myoclonus. She had normal
cognitive function. Patient’s Scale for the Assessment and Rating of Ataxia
(SARA) score was 7. Tendon reflexes were normal. Serum autoimmune
encephalitis and paraneoplastic neuronal antibodies tests were negative.
Sensory and plantar flexors were normal. Serum autoimmune encephalitis
and paraneoplastic neuronal antibodies work-ups were negative. Brain
magnetic resonance imaging (MRI) indicated mild cerebellar atrophy, small
vessel ischemic changes, and calcified granuloma in left frontal region with
no surrounding perilesional oedema. A nerve conduction study indicated no
evidence of peripheral neuropathy or other abnormalities. The whole exome
sequencing test identified the heterozygous missense variant “c.206G>C;
p-Cys69Ser,” detected in the STUB1 gene on chromosomal position
chr16:681198:G>C. This variant is noted to have a total depth of 74X. It is
located in exon 2 of the transcript NM_005861.4 and it leads to a change in
amino acid from Cysteine to Serine at codon 69. The detected STUB1 gene
“c.206G>C; p.Cys69Ser,” variant in our case of 50-year-old female has not
been previously reported among Indian population. In conclusion, we
reported the unusual, uncommon case of SCA48 caused due to a novel de
novo STUBI1 gene variant “c.206G>C; p.Cys69Ser,” in the chromosomal
position chr16:681198:G>C led to a change in amino acid from Cysteine to
Serine at codon 69 in 50-year-old female patient from southern India
presented with clinical conditions such as subacute ataxia with broad-based
gait, mild incoordination of limbs, and mild dysarthria.
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Introduction

Spinocerebellar ataxia (SCA) represents a group of
autosomal dominant, progressive neurodegenerative
disorders marked by symptoms such as ataxia, gait
instability, dysmetria, and dysarthria [1]. To date,
approximately 50 distinct SCA subtypes have been
described, each linked to mutations in various genes.
These disorders can follow different inheritance
patterns, including autosomal dominant, autosomal
recessive, and X-linked transmission [2]. Expanded
CAG trinucleotide repeats (polyglutamine or polyQ) are
responsible for most SCAs (40%—60%), while a smaller
proportion (3%—5%) is attributed to other repeat
expansions or point mutations [3,4]. Despite these
discoveries, the underlying genetic cause remains
unidentified in 30%—48% of patients [4]. The overall
prevalence of SCA at the population level remains
uncertain but has been estimated at approximately 2.7
per 100,000 individuals [5].

SCA48 is a recently discovered and rare subtype of
SCA, initially described in a Spanish family. It is
distinguished by early-onset cerebellar cognitive-
affective  syndrome followed by progressive
spinocerebellar ataxia [1]. The clinical spectrum
includes ataxia, cognitive decline, psychiatric
manifestations, and diverse movement abnormalities
that can be either hypo- or hyperkinetic, along with
positive  pyramidal  signs,  highlighting the
heterogeneous nature of the disorder [6]. SCA48 results
from mutations in the STIP1 homology and U-box-
containing protein 1 (STUBI) gene and exhibits an
autosomal dominant mode of inheritance (OMIM
607207) [1]. Mutations in the same gene were
previously  linked to  autosomal  recessive
spinocerebellar ataxia type 16 (SCARI6), which shares
overlapping clinical features with SCA48 [7].

To date, the ClinVar database lists 10 pathogenic, 4
likely pathogenic, and 2 wvariants of uncertain
significance in the STUBI gene [8], with most reports
originating from the Mediterranean region [9]. Only a
single de novo STUBI variant-related case of SCA48
has been reported in Germany [10], and Choi et al. later
described the first such case in Korea [11]. To the best
of our knowledge, there have been no previous reports
of de novo STUBI variant-associated SCA48 cases
from India.

Here, we describe the case of SCA48 associated with a
de novo STUBI variant in a 50-year-old woman
presenting with subacute-onset ataxia, broad-based gait,
mild limb incoordination, and mild dysarthria.

Case Presentation

A 50-year-old female with history of subacute ataxia
with broad-based gait, mild incoordination of limbs, and
mild dysarthria visited our neurology clinic. The
symptoms have slowly progressed over 5 months, and
their daily activities were affected by gait disturbance
and cognitive decline. A neurologic examination
revealed gait ataxia, dysarthria, and incoordination of
the bilateral limbs. Patient has no familial history of
similar illness or other neurologic disorders. Sensory
and plantar flexors were normal. The patient
demonstrated broad-based ataxic gait and poor balance
with tandem gait (Video 1) and scored 7 on the Scale
for Assessment and Rating of Ataxia (SARA). She did
not have other abnormal movements such as
parkinsonism, dystonia, chorea, or myoclonus. Tendon
reflexes were normal. Serum autoimmune encephalitis
and paraneoplastic neuronal antibodies work-ups were
negative.

Brain magnetic resonance imaging (MRI) indicated
mild cerebellar atrophy, small vessel ischemic changes,
and calcified granuloma in left frontal region with no
surrounding perilesional oedema (Figure 1). A nerve
conduction study indicated no evidence of peripheral
neuropathy or other abnormalities. The patient had
normal cognitive function (MMSE and MOCA score
were within normal limits).

Whole Exome Sequencing

Patient was referred for whole exome sequencing.
Nucleic acid (DNA) was extracted from peripheral
blood, using standard Qiagen nucleic acid isolation kits.
Library was prepared as per instruction manual of Twist
2.0 Exome kit, including mitochondrial genome and
sequencing was performed using Illumina NovaSeq X
Plus platform as per user manual. The sequencing reads
QC, mapping on hg38 human reference genome, variant
calling (SNVs, small InDels) was carried out using
illumina dragen v4.0. Annotation and interpretation
were done considering information available in
different databases like OMIM, ClinVar (v20220416),
dbSNP (v155), 1000 Genomes (v5.20130502), ExAC
(r0.3.1), gnomAD (v2.1.1), ESP (6500) and insilico
prediction of variant impact on structure and function of
proteins using Revel, MutationTaster, PolyPhen-2 and
SIFT. Relevant variants were reported based on
American College of Medical Genetics and Genomics
(ACMG) standards and guidelines.
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Figure 1: MRI image showing mild cerebellar atrophy.
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The whole exome sequencing test identified the
heterozygous missense variant “c.206G>C;
p.Cys69Ser,” detected in the STUBI gene on
chromosomal position chr16:681198:G>C. This variant
is noted to have a total depth of 74X. It is located in exon
2 of the transcript NM_005861.4 and it leads to a change
in amino acid from Cysteine to Serine at codon 69
(Table 1). This variant has not been reported in ClinVar
and dbSNP databases. This variant has not been

reported in population frequency databases such as
gnomAD and ExAC. This variant is predicted to be
deleterious by in silico prediction tools such as
AlphaMissense MutationTaster DANN PrimateAl.
Aggregated prediction score for the variant is 0.56
which suggests it to be uncertain. As per ACMG
classification, the variant can be classified as Uncertain
Significance with criteria PM1, PM2, PMS5 and PP2.

Table 1: Sequence variants related to phenotype.

(Trgl?:'ip t) Location DNélg’lll'g?m Zygosity Inheritance | Classification Dils&::soec/l(g;;[(iM
Spinocerebellar
ataxia 48
Autosomal (#618093)
STUBI (+) Exon 2 ¢.206G>C Heterozygous Dominant/ Uncertain Spinocerebellar
NM_005861.4 p-Cys69Ser Autosomal Significance ataxia,
Recessive autosomal
recessive 16
(#615768)
Discussion further expanding the clinical presentation associated

The advent of next-generation sequencing technologies
including targeted multigene panels and whole-exome
sequencing have markedly advanced the molecular
characterization of rare and genetically heterogeneous
disorders such as SCAs. These approaches have
facilitated the discovery of novel disease-associated
genes and expanded both the phenotypic spectrum and
inheritance patterns linked to specific loci [12]. For
example, mutations in the STUBI gene were initially
identified as the cause of SCARI6, a rare autosomal
recessive ataxia characterized by early-onset cerebellar
ataxia, cognitive decline, and pronounced cerebellar
atrophy, often accompanied by hypogonadotropic
hypogonadism, extrapyramidal, or pyramidal features
[4,13]. In the revised classification of inherited ataxias,
SCARI6 has been renamed ATX-STUBI [14].
Subsequently, a novel autosomal dominant ataxia,
SCA48 (MIM# 618093), was reported in a large
Spanish ~ family  harbouring a  heterozygous
¢.823 824delCT STUBI variant. This condition was
associated with symptoms of Cerebellar Cognitive
Affective Syndrome (CCAS), which in some cases
preceded the motor manifestations of cerebellar ataxia
[1]. Later studies described additional SCA48 families,

with this gene [15].

Among the various SCA subtypes, SCA1 was the first
to be genetically defined, linked to a CAG trinucleotide
repeat expansion located within exon 8 of the ATXNI
gene [16]. The ATXNI gene encodes a polyglutamine-
containing protein (Ataxin-1 or ATXNT1) that localizes
to both the cytoplasm and nucleus [17]. Although its
complete role in neurodegeneration is yet to be fully
understood, ATXN] is known to regulate transcription
and RNA metabolism [18]. It interacts with various
transcriptional and splicing regulators in-vivo, including
the transcriptional repressor capicua (CIC), mRNA
splicing factor RBM17, and other cofactors such as
RORa, Tip60, SMRT, LANP, and PQBP-I.
Interestingly, ATXNI’s RNA-binding capacity is
inversely proportional to the length of its polyglutamine
tract. Moreover, ATXNI undergoes multiple post-
translational modifications such as phosphorylation,
ubiquitination, sumoylation, and transglutamination
that can influence its stability, gene-regulatory activity,
and ultimately contribute to SCA1 pathogenesis [19].
Recent studies suggest a genetic interplay between
STUBI and ATXNS expanded alleles, potentially
contributing to the pathogenic mechanisms of SCAS
[20]. These findings further underscore the critical role
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of STUBI in maintaining cerebellar integrity and
function [21]. In line with these observations, the
variant identified in our case “c.206G>C; p.Cys69Ser”
in the STUBI gene (chromosomal position
chr16:681198:G>C) is predicted to result in a cysteine-
to-serine substitution at codon 69. This alteration likely
accounts for the observed SCA48 phenotype, including
subacute-onset ataxia, broad-based gait, mild limb
incoordination, and mild dysarthria. To our knowledge,
this ¢.206G>C (p.Cys69Ser) variant of STUB! has not
been previously reported in Indian patients.

Despite these insights, the precise molecular
mechanisms underlying SCA48 pathogenesis remain
incompletely defined. The STUBI gene encodes the C-
terminus of HSC70-interacting protein (CHIP), a
multifunctional protein that acts as both an E3 ubiquitin
ligase and a molecular cochaperone [22,23]. CHIP
comprises three structural domains: (i) An N-terminal
tetratricopeptide repeat (TPR) domain that recruits
molecular chaperones, (ii) A central helical hairpin
region (residues 128-225), and (iii) A C-terminal U-box
domain responsible for ubiquitin ligase activity via E2
enzyme recruitment [24]. Previous studies have
highlighted CHIP’s pivotal role in maintaining protein
homeostasis through its E3 ligase activity, where loss or
dysfunction can lead to protein misfolding and
pathological aggregation [13].

Reports of the STUBI mutation causing Spinocerebellar
Ataxia type 48 (SCA48) have been documented in
Asian populations [25], India is known to have a high
prevalence of SCA overall, but the most common types
found in the country are SCA2 and SCA12 [26].

In conclusion, though other forms of SCA viz. SCA2
and SCA12 have been commonly reported from India,
we are reporting an unusual, uncommon, and novel de
novo STUBI gene variant “c.206G>C; p.Cys69Ser,” in
the chromosomal position chromosomal position
chr16:681198:G>C leading to change in amino acid
from Cysteine to Serine at codon 69 could cause SCA48
in a 50-year-old female patient from southern India
presented with clinical conditions such as subacute
ataxia with broad-based gait, mild incoordination of
limbs, and mild dysarthria.
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