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Mild congenital myopathy due to a novel variation in SPEG gene
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SUMMARY

Keywords

Centronuclear myopathies (CNMs) are a subgroup of congenital myopathies (CMs) characterized by
muscle weakness, genetic heterogeneity, and predominant type 1 fibers and increased central nuclei
in muscle biopsy. Mutations in CNM-causing genes such as MTM1, DNM?2, BINI, RYRI, CACNAIS,
TTN, and extraordinary rarely SPEG (striated muscle preferentially expressed protein kinase)
have been identified for about 60-80% of patients. Herein, we report a case of CM due to a novel
variation in the SPEG gene, manifested by mild neonatal hypotonia, muscle weakness, delayed motor
milestones, and ophthalmoplegia, without dilated cardiomyopathy. We identified a novel variation
[c.153C>T (p.Asn51=) in exon 1] in the SPEG gene with whole-exome sequencing and confirmed by
Sanger sequencing. Mild intellectual disability has not been associated with SPEG-related CM in the
previous reports. We suggest that this report expands the phenotypic spectrum of SPEG-related CM,
and further case reports are required to expand the genotype-phenotype correlations.
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myopathy, intellectual disability

Congenital myopathies (CMs) are a heterogeneous
group of muscle diseases usually characterized by
muscle weakness and hypotonia at birth or in infancy.
The severity of clinical presentation ranges from mild
hypotonia due to delayed motor skills to severe muscle
weakness that causes death due to cardiac or respiratory
involvement in the neonatal period (/7).

Centronuclear myopathies (CNMs) are a subgroup
of CMs. The histological manifestations include an
increase in the number of fibers with central nuclei
and the predominance of type I fibers (2). Mutations in
genes such as MTM1, DNM2, BINI, RYRI, CACNAIS,
and TTN have been identified for about 60-80% of
patients with CNM. In recent studies, the mutations in
the SPEG gene (striated muscle preferentially expressed
protein kinase) have been associated with CNM in
a small case series (3-7). Herein, we report a case of
CM due to a novel variation in the SPEG gene, which
is manifested by intellectual disability, a new clinical
finding.

We present a case of 7-year-old boy who presented
with motor developmental delay. He was born after
uneventful pregnancy and delivery, with third-degree
consanguineous marriage of his parents. There was a
family history with three siblings (two girls and a boy)
death with similar severe phenotypic characteristics

(Figure 1A). At birth, he had mild hypotonia without
respiratory distress or swallowing difficulty. The motor
milestones were delayed, head control developed at
1-year-old, and unsupported sitting at 2-year-old. He
has never been able to walk with or without support.
Social and language skills were mildly delayed.

According to the findings of physical examination at
7-year-old, his weight, height, and head circumference
were between the 3" and 10" percentile. He had a high
arched palate, facial weakness, nasal speech, episodic
weak cough, pectus excavatum, mild scoliosis, pes
planovalgus, vertical supranuclear ophthalmoplegia,
globally absent deep tendon reflexes, axial hypotonia,
and contracture of bilateral ankles (Figure 1B). His
maximum muscle strength was sitting without support.
He had mild intellectual disability [intelligence quotient
(IQ) test score was 55].

In laboratory tests, serum creatine kinase (CK) levels
were mildly elevated (240 and 252 UI/L; reference
range: 0-170 UI/L). Plasma and urine amino acids,
tandem mass spectrometry, and urine organic acids
were unremarkable. Liver and renal function tests and
blood gases analysis were normal. At 5-year, 6-month-
old, brain MRI and abdominal ultrasound findings
were unremarkable. At 7-year-old, electrocardiogram
and echocardiogram were normal (ejection fraction:
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Figure 1. (A) Pedigree of the family; (B) Physical examination of patient; (C) Sequencing of SPEG variant c.153C>T with Sanger sequencing.
Informed consent for genetic analysis and publication of clinical reports and photographs were obtained from patient's parents.

65%, shortening fraction: 32%). The ophthalmological
evaluation revealed external ophthalmoplegia. Whole-
exome sequencing was performed as the parents did
not consent to the muscle biopsy. We identified a novel
homozygous variation of ¢.153C>T (p.Asn51=) in exon
1 of the SPEG gene, and the variant was confirmed by
Sanger sequencing (Figure 1C).

To date, in the majority of patients with SPEG
mutations were reported with neonatal hypotonia, muscle
weakness, delayed motor milestones, facial weakness,
ophthalmoplegia, respiratory support or nasogastric tube
feeding requirement, and dilated cardiomyopathy (4-
7). Consistent with the previously reported cases, our
case presented with neonatal hypotonia, delayed motor
milestones, intellectual disability, muscle weakness,
scoliosis, pes planovalgus, pectus excavatum, and
ophthalmoplegia. However, dilated cardiomyopathy,
which was reported in most of the cases with SPEG
mutation, was not present in our case. Similarly, cases
with SPEG gene mutations present with milder clinical
features and delayed motor milestones without dilated
cardiomyopathy were recently reported (3,8). The
present patient is the third case in the literature who did
not develop dilated cardiomyopathy despite reaching
the age of 7. We believe that more reports of cases with
SPEG gene mutation will lead us to better understand
the clinical variation of the disease and its genotype-
phenotype correlation.

One of the major pathogenic pathways of SPEG
function is the interaction with M7TM 1. The region in the
C-terminal of the SPEG gene (amino acid 2530-2674)
is required for MTM1 interaction (5). In the literature,
it was found that SPEG mutations leading to loss

of interaction between MTM and C-terminal were
associated with more severe phenotypes such as death
in the neonatal period and dilated cardiomyopathy (4,5).
Although presenting with mild neonatal hypotonia and
delayed motor milestones, the present case was able
to sit unsupported at two years of age, did not require
ventilatory support or nasogastric tube feeding, and did
not develop dilated cardiomyopathy. We suggest that our
case had a milder clinical phenotype because of having
a novel homozygous variation outside of C-terminal
in the SPEG gene. However, we did not perform a
muscle biopsy to investigate whether central nuclei were
present.

To conclude, in previous reports, mild intellectual
disability and elevation of CK levels have been
associated with other CM subgroups, but not with
SPEG-related CM (/-3,8). Our case expands the
phenotypic spectrum, and we suggest that SPEG-
related CM can be associated with mild phenotypes
with intellectual disability. Further case reports on
SPEG-related CM are required to expand the genotype-
phenotype correlations.
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