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Obscurin Variants in Patients With Left Ventricular
Noncompaction

Teisha J. Rowland, PhD, Sharon L. Graw, PhD, Mary E. Sweet, BA, Marta Gigli, MD,
Matthew R.G. Taylor, MD, PhD", and Luisa Mestroni, MD

Left ventricular noncompaction (LVNC) is a rare type of cardiomyopathy, occurring less
frequently than hypertrophic cardiomyopathy (HCM) and dilated CM (DCM). In our patient
population, we identified a possible association between LVNC and variants in the obscurin
(OBSCN) gene. Obscurins are giant sarcomeric proteins (=700 to 900 kDa) that play key
roles in myofibrillogenesis and cytoskeletal arrangement through interaction with several
other binding partners, including the proteins titin, myomesmin, and obscurin-like-1 to
generate a complex important for myofibrillar M-band function (1). While disrupting these
interactions can have severe consequences for normal muscle function, obscurin’s
pathogenic involvement in cardiomyopathies is unclear.

Two clinical studies previously reported OBSCN missense variants associated with
cardiomyopathy (2,3). One of these studies reported two OBSCN missense variants in HCM
patients (with 1 missense variant affecting obscurin’s binding to titin and connectin) (2). The
other study associated 5 OBSCN missense variants with DCM in 4 patients (with decreased
levels of obscurin mRNA, potentially indicating haploinsufficiency) (3). A functional
cardiac role for obscurin is also supported by animal studies; specifically, zebra-fish OBSCN
knockdowns have structural and functional abnormalities consistent with congestive heart
failure, although mouse knockdown models only have mild myopathy (3). Taken together,
the association between OBSCN missense variants and either HCM or DCM in 2 clinical
studies (2,3), combined with suggestions of cardiac involvement in limited animal studies
(3), made obscurin an intriguing target for further exploration in our cardiomyopathy patient
cohort.

Using the TruSight One-Sequence panel (Illumina, Redwood City, California), which
queries 4,813 genes associated with clinical phenotypes (cardiac and noncardiac), we
identified 4 cardiomyopathy probands heterozygous for an OBSCN frameshift or splicing
variant (4 variants total). These probands were identified from a population of 335
cardiomyopathy patients (325 DCM and 10 LVNC) queried in its entirety, using the panel.
Briefly, patient DNA samples had DNA regions of interest captured with the panel,
sequenced on a HiSeq 2500 Sequencing System (lllumina, Redwood City, California) with
v4 chemistry, and mapped with Genomic Short-read Nucleotide Alignment Program
(GSNAP; version 2012-07-20; Thomas Wu, Genentech, San Francisco, California). Variants
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were called with the Genome Analysis Toolkit (GATK; version 2.1-8-g5efb575; Broad
Institute, Cambridge, Massachusetts) and classified with Annotate Variation (ANNOVAR,
version 2012-07-28, QIAGEN, Hilden, Germany) software. Functional predictions were
made with the database for non-synonymous single-nucleotide polymorphism functional
predictions (dbNSFP, version 2.0, Xiaoming Liu, University of Texas Health Science Center
at Houston, Houston, Texas). All variants were confirmed by Sanger sequencing.

Three of the 4 probands had OBSCN frameshift variants, with the remaining 1 having a
splicing variant (Table 1). Interestingly, although most patients analyzed had DCM (325 of
335 [97.0%]), only 1 of the 4 OBSCN probands had a DCM phenotype. The other 3
probands had LVVNC, with a noncompacted-to-compacted myocardium (NC/C) ratio of >2
by echocardiography in end-systole or 2.3 by cardiac magnetic resonance in end-diastole
(4,5). LVNC was rare in our population (10 of 335 [3.0%]), and the prevalence of OBSCN
variants was significantly greater in LVNC (3 of 10) than in DCM (1 of 325) (p <0.001). All
4 OBSCN variants identified localized to the C terminus of obscurin-B-like isoform and
occurred upstream of the fibronectin type-111 4 and protein kinase 2 domains, which the
frameshift variants are predicted to eliminate. The earliest variant (p.Thr7266ArgfsTer53)
also occurred upstream of the protein kinase 1 domain. Two variants, specifically a
frameshift substitution (p. Thr7266ArgfsTer53) and a splicing variant (c.25367-1G>C), were
absent from the Exome Aggregation Consortium (ExXAC) browser for each proband’s
population. Of note, the splicing variant additionally had a Genomic Evolutionary Rate
Profiling (GERP) score of >4.2. We screened all 4 probands for variants in 54 other known
cardiomyopathy-related genes, but no pathogenic variants were detected. Family members
of the probands were unavailable for segregation analysis of the OBSCN variants.

Our findings suggest a strong association between OBSCN frameshift and splicing variants,
all clustering to the C terminus of the same isoform group, with the occurrence of the rare
LVNC phenotype. Because LVVNC is thought to have a developmental basis, investigating
the possible role of obscurin in heart development may warrant further attention.
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