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Gordon—Holmes syndrome (GHS) is a clinical syndrome character-
ized by cerebellar ataxia, cognitive decline, endocrinopathies, and
psychiatric comorbidities. Biallelic variants in STUB1 have been
linked to GHS' and are known to cause autosomal-recessive spi-
nocerebellar ataxia 16 (SCAR16, ATX-STUB1).> STUBT encodes
CHIP (C-terminus of HSC70-interacting protein), a key E3
ubiquitin ligase and co-chaperone implicated in several neurodegen-
erative diseases.’ Here, we describe a case of SCAR16 with GHS
due to a novel biallelic variant in STUBT inherited through mater-
nal uniparental isodisomy (UPiD(16)mat).

The case is a 20-year-old woman who was referred for evalu-
ation of gait ataxia, first noted 5 years prior when she presented
with an increasing frequency of falls and unsteadiness, leading to
difticulty with running and climbing stairs. Gait and coordination
deteriorated significantly, ultimately necessitating the use of a
walker for ambulation. She also developed dysarthria and experi-
enced cognitive challenges with routine tasks.

The patient was born at term and was diagnosed with cleft lip
and palate postnatally, with no other perinatal complications.
The parents are of mixed Northern European ancestry, with an
unremarkable family history. After repair for her cleft palate, she
was noted to have speech delays at 24 months. She was found to
be toe-walking, which corrected with orthopedic braces. Diag-
noses of autism spectrum disorder, attention deficit hyperactivity
disorder, and anxiety disorder were made in early childhood. At
age 14, she was diagnosed with hypothyroidism and started on
levothyroxine. At age 16, she was also diagnosed with growth
hormone deficiency and prescribed somatropin, with laboratory
tests also showing mild hypogonadotropic hypogonadism.
Around the same time, she experienced onset of generalized

tonic—clonic seizures that responded to levetiracetam.

Upon presentation to our clinic at 17 years of age, her height
was 151 cm (less than third percentile) and weight was 43 kg
(Iess than third percentile). She was alert but had a short attention
span and appeared anxious, frequently fidgeting and wringing
her fingers. Extraocular movements were intact, though she
exhibited slow and hypometric horizontal saccades and moder-
ately dysarthric speech. Muscle strength was full, and axial and
appendicular tone were normal. She displayed impaired rapid
alternating movements and bilateral dysmetria in both upper and
lower limbs. Reflexes were brisk in the lower extremities, with
no clonus and a normal plantar flexor reflex. Most notably, she
exhibited significant gait ataxia, with a Brief Ataxia Rating Scale
(BARS) score of 17/30. Specifically, she had a gait score of 4/8,
knee-tibia test 3/4 bilaterally, finger-to-nose test 2/4 bilaterally,
dysarthria 2/4, and oculomotor abnormalities 1/2 (Video 1). At
age 18, her ataxia had worsened, with a BARS score of 19/30
(Video 2), including a gait score of 6/8. Therapy with
4-aminopyridine was initiated, and follow-up at age 20 showed
a stable BARS score (Video 3).

A diagnosis of GHS was made based on clinical presentation.
Exome sequencing revealed the absence of heterozygosity
regions on chromosome 16, suggestive of uniparental isodisomy,
which spanned a private (absent from gnomAD, version 4.1.0),
maternally inherited homozygous splice variant in STUBI
(NM_005861.2, ¢.612 4+ 11C > G) predicted to lead to a donor
gain (SpliceAl DG 0.9) and increased MaxEntScan score (6.15).
This variant was classified as a variant of uncertain significance
(ACMG criteria: PM2, BP4), but considering the patient’s clini-
cal features was deemed diagnostic. A retrospective review of
brain magnetic resonance imaging (MRI) scans confirmed mild

volume loss of the cerebellar hemispheres and vermis at age 12.
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Video 1. Video taken at age 17 years. The patient walks with
assistance from 1 person and occasionally relies on the wall for
balance. Truncal ataxia and an ataxic gait are observed.

Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.14322

Follow-up at age 17 revealed progression to severe diffuse cere-
bellar atrophy (Fig. 1).

This report highlights that SCAR16, an ultrarare form of reces-
sive ataxia, can be caused by UPiD(16)mat and exhibit features
consistent with GHS. In uniparental isodisomy, an individual
inherits 2 identical copies of a chromosome or chromosomal region
from 1 parent, a scenario that can unmask recessive conditions. The
presence of progressive cerebellar ataxia, cognitive decline, and
endocrinopathies directed our investigation toward STUB1, though
other genes, such as RNF216, OTUD4, and PNPLAG6, have been
associated with GHS.* From a movement disorders perspective,
SCAR16 presents with a broad spectrum ranging from progressive
cerebellar ataxia to dystonia, chorea, and myoclonus.”> Absent in
our case were sensory neuropathy,®” chorea, or dystonia.>®

Exome sequencing identified 2 copy-neutral regions of
absence of heterozygosity on chromosome 16, consistent with
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Video 2. Video taken at age 18 years. Speech exhibits a nasal
quality with mild dysarthria. The patient struggles to complete
the Archimedes spiral. Gait assessment reveals dependence
on a walker for balance with significant ataxia. Brisk deep
tendon reflexes are noted in the lower limbs. Finger-to-nose
testing demonstrates moderate dysmetria during postural
tasks, and rapid alternating movements are impaired.

Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.14322

UPiD(16)mat, covering a homozygous variant in STUB1. The
biallelic variant, ¢.612 + 11C > G, is novel and is predicted to
lead to a loss of function. Brain MRI confirmed cerebellar vol-
ume loss, supporting the diagnosis. This finding underscores the
importance of considering UPD in the differential diagnosis of
recessive ataxias. It is noteworthy that heterozygous variants in
STUB1 cause autosomal-dominant SCA48” and have been
implicated in a digenic inheritance pattern with intermediate-
length expansions in the TBP gene in an ataxia-dementia
phenotype,'” underscoring the complexity of phenotypes associ-
ated with this gene. Notably, repeat expansion analysis in TBP in
our patient revealed repeats of 33 and 37, respectively, below the
threshold. Future studies are needed to assess the frequency of
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Video 3. Video taken at age 20 years. Finger-to-nose testing
shows segmented elbow movements with moderate dysmetria
in both upper limbs. Heel-to-shin testing reveals lateral
deviations bilaterally. Deep tendon reflexes remain brisk. The
patient can ambulate only with a walker and exhibits significant
gait ataxia.

Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.14322

UPD in recessive, early-onset ataxias, and potential genotype—
phenotype correlations.
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FIG. 1. Brain MRI (magnetic resonance imaging) at the age of 18 years. (A) Sagittal TI-weighted image shows diffuse cerebellar volume loss. (B)
Coronal T2-FLAIR (fluid-attenuated inversion recovery) image reveals significant atrophy of the cerebellar vermis and hemispheres.
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