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Park et al.1 reports in this work on the screening of diagnostic
exomes for rare heterozygous STUB1 variants in 7,832
cases, including 847 patients with ataxia. This is the largest
screening of STUB1 variants published so far, since our own study.2

The authors did not indicate the origin of the cases screened, the
conditions of sampling, nor the project(s) from which they were
included, making the assessment of potential screening bias
difficult.
Rare heterozygous variants were detected in 46 of 847 ataxia

patients (5.5%) in their series. Interestingly, this rate is close to the
7% of heterozygous variants detected in our cohort.2 Altogether,
the two studies confirm undoubtedly that heterozygous
variants in STUB1 are a frequent cause in ataxia leading to
SCA48. This reinforces the need to consider STUB1 in the
systematic analysis of data coming from genome/exome sequen-
cing. Alternatively, this gene could be included in panels as a
major causal gene in non-polyQ spinocerebellar ataxias (SCAs),
even if the interpretation of some variants can be challenging as
discussed below.
Also in line with what has been observed by us and others,2–5

cognitive impairment was predominant in STUB1 related ataxia in
14 patients, but there is no indication on how this was tested
and for how many of the 847 ataxia patients. In our observations,
this rate was up to 50%. This high rate may be due to more
extensive neuropsychological testing including affected relatives
as well.
Incomplete penetrance and variability of the age at onset,

ranging from the first decade of life to >70 years of age could
indeed complicate genetic counseling. Strikingly, Park et al.
describe two healthy relatives who carry a frameshift variant
presumed to have a higher and less questionable pathogenicity.
Do the authors know if these patients have been re-evaluated
since? In the cohort reported here, 16 of 46 patients were
harboring protein-truncating variants of STUB1 as well as three
individuals in the nonataxia cohort.
Furthermore, the authors suggested that the variation

p.Arg222Lys, detected in a familial case from our series,1 and
found in four individuals from the same nonataxic cohort, was
unlikely to be pathogenic. Having three or four heterozygotes in
a large, but unfollowed, cohort used as controls may not be
sufficient to respectively consider or exclude a rare variant as a
potential pathogenic variant. The identification of nonataxic
patients with protein-truncating variants in STUB1 in their study
with nearly the same low frequency, and the fact that protein-
truncating variants in STUB1 are present in the gnomAD
database (https://gnomad.broadinstitute.org/), again at a very
low frequency, did not lead us to exclude all protein-truncating
variants as causal, but rather confirm the variable penetrance of
STUB1 variants. This is especially true for the recurrent p.
Tyr49Cys independently detected in patients by us and Park
et al. This variant is also present in 3/67,442 individuals from the
non-neuro cohort in gnomAD v3.1 although its role in the
disease was confirmed. This illustrates the difficulty in only
referring to minor allele frequencies in public databases to filter

variants, as one cannot exclude that very few individuals are
carrying variants with variable penetrance, or may not have
developed any pathology at the time of their inclusion as
controls. Unfortunately, segregation analysis of the p.Arg222Lys
was not possible in our study. Nonetheless, we systematically
checked for the segregation of candidate variants to further
support the list of STUB1 variants presented in our paper in
nearly half of the families (13/30),2 showing the high added
value of segregation analyses in addition to pathogenicity
prediction tools.
A majority of patients from our series were women (70%), in

contrast with the frequency of affected women found by
Park et al. (43%). In addition, segregation analyses revealed
that almost all variants were transmitted by affected mothers.2

We cannot exclude that this ratio may have been
incorrectly estimated given the small number of patients. It
would be interesting first to know the sex ratio in their starting
cohort of patients with ataxia and second, to what extent the
segregation analysis was performed in their own cohort.
Potential new cases or new healthy heterozygotes could be
revealed this way, bringing forth important information about
the variable penetrance of STUB1 variants. Nevertheless, we
agree that sex-dependent penetrance of STUB1 variants
observed in our series but not replicated here needs to be
further explored.
Lastly, the authors mentioned that they detected rare STUB1

variants in 65 individuals with “unrelated phenotypes.” It would
have been very interesting to have a precise description of those
phenotypes, since it could expand the clinical spectrum of STUB1
variants.
Since the first description of heterozygous STUB1 variations

leading to SCA48, the role of this gene in ataxia has already been
expanded.2–5 Conclusions from the study from Park et al. largely
support that STUB1 variants are a frequent cause of ataxia with
predominant cognitive impairment. The other side of the coin is
that clinicians will be confronted more frequently with the clinical
interpretation of STUB1 variants. A comprehensive unified
database of these variants may be helpful in this context. We
fully agree with the authors about the usefulness of developing
functional assays, to improve knowledge about the pathophysio-
logical role of this gene.
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