Letters to the Editor

Autosomal Recessive Mitochondrial Myopathy due to MICU-1
Variants

We read with interest the article by Mukherjee et al.l'! on
a 17-year-old male with chorea, myopathy, and skeletal
deformities caused by the homozygous variant c1072-1G>C
in the mitochondrial calcium uptake-1 (MICU-1) gene.!!! Tt
was concluded that the index patient expanded the phenotypic
spectrum of MICU-1 variants. The study is compelling but has
limitations that should be discussed.

A limitation of the study is that no muscle biopsy was
performed.! Since the patient was presented phenotypically
with proximal myopathy and since MICU-1 regulates
mitochondrial cristae structure, it is to be expected that
morphological, immune-histological, and ultrastructural
abnormalities can be documented in the muscle biopsy.
According to a recent report, hematoxylin-eosin staining
revealed slight fiber size variation, scattered round and

angular atrophic fibers, clusters of necrotic or degenerative/
regenerative fibers, internalized nuclei, and rarely
myophagocytosis.’) Histochemical ATPase reactions showed
type-1 fibers predominance.”®! Immunohistochemical staining
of sarcolemmal proteins with monoclonal antibodies against
dystrophin, o and y sarcoglycans, dysferlin, merosin, and
beta spectrin showed labeling of almost all fibers, suggesting
mild myopathic atrophy with few dispersed or small groups
of degenerative/regenerative fibers.’! In another study, muscle
biopsy revealed dystrophic features, neurogenic atrophy,
severe mitochondrial perturbation, altered Golgi structure,
vacuoles, and altered lipid homeostasis.™

Another limitation is that the patient was not systematically
evaluated for involvement of organs other than the brain,
muscle, and bones.[!! It has been reported that MICU-1
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variants also manifest phenotypically with hypertrophic
cardiomyopathy.”! Assessing cardiac involvement is critical
because it can greatly impact the outcome of MICU-1 carriers.

Another limitation of the study is that the pathogenicity of the
MICU-1 variant was only tested using in silico methods. In
order to confirm pathogenicity, it is crucial that functional and
biochemical tests are performed to confirm that this particular
variant is truly responsible for the phenotype.

A fourth limitation is that alternative causes of the phenotype
have not been adequately ruled out. In particular, a multisystem
mitochondrial disorder due to mtDNA variants should be
ruled out. We should know if nerve conduction studies point
to polyneuropathy, especially given the conspicuous foot
deformity. It is also not mentioned with which genetic method
the variant was detected.

Another limitation is that first-degree relatives, particularly the
parents, have not been genetically tested. Knowing the genetic
status is crucial in assessing whether the mutation was sporadic
or inherited. In this regard, we should know if a parent has
manifested phenotypically with the disease.

About 50 patients with MICU-1-related myopathy have
been reported to date.[! In some of these patients, serum
creatine-kinase was excessively high.y Some patients
were also presented with seizures, microcephaly, ataxia,
hypotonia, ptosis, ophthalmoparesis, and neuropathy.) Has
the index patient manifested with any of these additional
phenotypic traits? Have epileptiform discharges been
recorded on EEG?

Overall, the interesting study has limitations that put the
results and their interpretation into perspective. Addressing
these issues would strengthen the conclusions and could
improve the status of the study. Before the MICU-1 variant
¢.1072-1G>C is held responsible for chorea, myopathy, and
bone deformities, the pathogenicity of the variant must be
convincingly substantiated.
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