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Summary The proband, a 31-years-old female, was admitted for dizzy. Twenty-four-hour electrocardiogram
(ECG) monitoring showed sinus bradycardia with an average heart rate of 40 beats per minute, which supported
the diagnosis of sick sinus syndrome(SSS). Echocardiography demonstrated ventricular noncompaction locating at
basal anterolateral, mid lateral, mid inferolateral, mid anterolateral, and apical segments of left ventricle within
an ejection fraction of 67%. Her father died suddenly at age of 50 years. Her asymptomatic son(4-year-old) was
also diagnosed SSS with left ventricular noncompaction(LVNC) in a pedigree investigation. To explore the genetic
etiology of the overlapping cardiac disorder in the family, whole exome sequencing( WES) was performed on the
proband. WES detected a heterozygous variant. c. 1438G>C/p. Gly480Arg is located in the HCN4 gene. which
was reported to be associated with familial SSS before. Her 4-years-old son carried the same variant. The HCN4
gene encodes hyperpolarization-activated cyclic nucleotide-gated channel 4 (HCN4), which conducts the hyperpo-
larization-activated I; current in the sinoatrial node(SAN) pacemaker activity. The identified variant is located in
the evolutionarily conserved region of the HCN4 gene. And the p. Gly480 residue affected by the variant is located
in the pore domain of the HCN4 channel. Previous work has found that the variant in the pore domain could re-
duce the pacemaker current, and suppress diastolic depolarization and automaticity in SAN. Half of the patients
with HCN4 variant-causing SSS displayed the cardiomyopathy phenotype of LVNC. However, the mechanism un-
derlying the overlapping disorder is few understood. To our knowledge, this is the first case of the overlapping
SSS and LVNC associated with variant c¢. 1438G>C/p. Gly480Arg in the HCN4 gene. Therefore, the HCN4

gene should be listed as genetic screening for familial SSS with or without LVNC.
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Figure 1 Pedigree of the 3-generation family
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Figure 2 The images of electrocardiogram
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Figure 3 The images of transthoracic echocardiography
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