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SPEG, a member of the myosin light chain kinase family, is critical for cardiac and skeletal
muscle function involved in excitation-contraction coupling. Genetic variants in SPEG are
associated with centronuclear myopathy (CNM) with or without dilated cardiomyopathy
(DCM) 1.2, Here we report three individuals from two families who presented with non-
syndromic DCM, carrying a homozygous in-frame deletion in SPEG (NM_005876.5;
€.9028_9030delGAG, p.Glu3010del). This study was approved by an institutional review
committee (IRB00010471) and informed consent from the patients or their parents was
obtained. The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Patient 1, born at full term to consanguineous parents and currently 5 years old, presented at
two years of age with poor feeding, breathing difficulties and metabolic acidosis.
Electrocardiogram (ECG) showed normal sinus rhythm and no history of arrhythmia.
Echocardiogram revealed severely dilated left ventricle (LV), depressed LV ejection fraction
(EF) of 13%, and moderate mitral valve regurgitation (MVR). He was started on anti-failure
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medications with some improvement. Last evaluation at 5 years of age showed dilated left
atrium (LA) and LV, moderate MVR, and estimated LVEF of 30.3 % with fractional
shortening (FS) of 14.3%. Growth and development were normal with normal tone and
muscle strength. At age of 4 years, he started to have unexplained episodes of hypoglycemia
of unknown cause despite extensive investigation. He is currently on carvedilol in addition to
furosemide, lisinopril, and digoxin. Hypoglycemia secondary to carvedilol, a non-selective
both beta- and alpha-adrenergic receptor blocker, cannot be completely excluded.

Patient 2 is the younger sister who also had DCM with moderate LV dilatation, severely
impaired LV function (LVEF data unavailable), moderate MVR, and mild tricuspid
regurgitation (MTR). At 5 months of age, she was noted to have some developmental delay
(not rolling, smiling only) and mild generalized hypotonia. She died at 8 months of age,
likely due to heart failure.

Exome sequencing (ES) for both siblings revealed a homozygous in-frame deletion in SPEG
(c.9028_9030delGAG, p.Glu3010del), parents being carriers for the variant. This variant is
absent from the gnomAD database, and the glutamate 3010 residue is highly conserved in
vertebrates and invertebrates. No other variants in DCM related genes were reported.

Patient 3 is a two-year-old girl born to consanguineous parents, who was hospitalized at 5
months of age with DCM requiring inotropic support. ECG showed normal sinus rhythm
with T-wave inversion in lateral leads and there was no history of arrhythmia.
Echocardiogram showed severely dilated LA and LV, depressed LVEF of 22%, mild MVR
and moderate TVR. Muscle tone and motor development were normal. Latest
echocardiogram at 24 months of age showed moderately dilated LA and LV, mild MVR, and
estimated LVEF of 26.9 % with FS of 12.3%. Developmentally she achieved all her gross
and fine motor and cognitive milestones at appropriate age and has normal muscle tone and
strength.

The father, currently 30-year-old, has history of near syncope due to complete heart block
(CHB) needing permanent cardiac pacemaker. Echocardiogram showed normal LV size and
function with EF 50-55%, grade 2 LV diastolic dysfunction, normal right ventricle (RV) size
with mild RV systolic dysfunction. 24-hour Holter monitoring showed minimum heart rate
of 31 beats per minute (BPM) and average 61 BPM with high-grade CHB. The mother and
the healthy brother did not have cardiac evaluation yet. The same SPEG variant was
identified in the proband on quad ES, both parents being carriers, and a healthy brother
homozygous for the normal allele. No other variants were reported in the father.

In summary, we report three patients with SPEG-associated DCM homozygous for an in-
frame deletion (p.Glu3010del). None of them have history of ophthalmoplegia or ptosis,
although formal neurologic evaluation or EMG/muscle biopsy were not performed. In Table
1, we summarize the clinical and molecular findings of all 19 patients with SPEG mutations
1-3 While majority of the patients had myopathy with or without DCM, isolated DCM
without myopathy was recently described in a family of five members carrying homozygous
missense mutation (c.5038G>A, p.Glu1680Lys) in the serine/threonine protein kinase
(SK)-1 domain of SPEG 3. Here we identified three patients with a homozygous in-frame
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deletion in the SK-2 domain of SPEG. Structure-based alignment indicated that both
residues (glutamate) are highly conserved and may function as nucleotide binding sites. The
SK-1 domain of SPEG has been shown to phosphorylate junctophilin-2 in cardiac muscle,
while SK-2 phosphorylates sarco-endoplasmic reticulum ATPase-2a % 5. Further
investigations are needed to understand how these glutamate residue mutations may
specifically affect the role of SPEG in the cardiac muscle.

This study expands the phenotypic heterogeneity associated with SPEG mutations with the
identification of isolated DCM without myopathy, and further describes genotype-phenotype
correlations to guide appropriate clinical diagnosis and management. A better understanding
of the underlying mechanism of DCM associated with unique SPEG variants could unravel
potential therapeutic avenues for the patients.
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