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Ed itorial Pathogenic RBM20 mutants have been studied in human, cell, and animal
models. Analyses of resected human DCM hearts from people with RBM20

mutations (R636S or S635A) revealed intriguing global differences in splice-

The most common reason for heart transplantation is dilated  jsoform and circular RNA expression, which are linked to cardiac contractility
cardiomyopathy (DCM). Recent advances in DCM genetics have revealed over  regulation. Calcium handling and splicing defects previously observed in
50 DCM causal genes that are involved in a wide range of cellular processes  rodent knockout (KO) models were discovered during CM differentiation of
and are high priority targets for precision therapies [1]. These studies have  human-induced pluripotent stem cells (iPSCs) harbouring pathological forms of
broadened the scope of cardiomyopathy research far beyond cardiac energy, ~ RBM20. Pigs were engineered with either heterozygous (HTZ) or homozygous

conduction, and contractility. A growing body of evidence suggests that defects  (HMZz) R636S mutations in RBM20 in a recent impressive effort [5]. This model
in RNA splicing and protein quality control play a role in the pathogenesis of resulted in three critical findings:
heart failure. DCM can, in fact, be caused by mutations or dysregulation of

multiple splicing factors [2]. Because the altered regulation of a single splicing (1) RBM20 R636S HMZ mutation causes highly penetrant neonatal
factor can affect broad splicing regulatory networks, splicing factor mutations ~ lethality due to heart ailure.
have a multifaceted effect, disrupting many cardiac signalling, transcriptional, (2) Mutant RBM20 co-localizes with stress granules in the CM cytoplasm
and structural pathways. after sodium arsenate-induced metabolic stress and

RBM20 (RNA-binding motif protein 20) is a splicing regulator found primarily (3) RBM20 undergoes an apparent liquid—liquid phase separation.

in the heart and skeletal muscle, where it plays an important role in cardiac
physiology. RBM20 binds directly to the primary RNA (pre-mRNAs) of many .
cardiomyopathy-associated genes, where it ensures the proper production Coan|Ct Of InterGSt
of adult protein isoforms via an exon exclusion process (i.e., splice isoforms

associated with cardiac maturation). RBM20 autosomal dominant mutations None.

account for up to 3% of DCM cases [3]. Furthermore, RBM20 DCM is highly
penetrant, linked to life-threatening ventricular arrhythmias, and manifests at a

younger age than DCM caused by mutations in other proteins (e.g., laminA/C References
or Titin). RBM20 DCM missense mutations are enriched in a five-amino acid
stretch (RSRSP, which contains the R636S mutation) in the protein's arginine— N ) ) :
serine-rich (RS) domain [4]. Surprisingly, nonsense or missense mutations in dg\ég?gg]em and regeneration.” Cold Spring Harb Perspect Biol 5 (2013):
other parts of the 1227-amino acid-long protein are uncommon, implying that a )

they are either undiagnosed due to a mild phenotype or are not tolerated. 2. Lieberman-Aiden, erez, Nynke L. Van Berkum, Louise Williams, and
Maxim Imakaey, et al. “Comprehensive mapping of long-range interactions
reveals folding principles of the human genome.” Science 326 (2009):
289-293.

1. Bruneau, Benoit G. “Signaling and transcriptional networks in heart

WT Through binding to a UCUU consensus motif in adjacent introns,
RBM20 has been shown to repress exon inclusion in key regulators of cardiac
excitation—contraction coupling such as TTN, CAMK2D, and RYR2. Isolated
cardiomyocytes (CMs) from RBM20-deficient rodents exhibit prolonged action 3. Wang, Yinan, Caogi Fan, Yuxuan Zheng, and Cheng Li. “Dynamic
potentials as well as striking calcium handling defects such as increased chromatin accessibility modeled by Markov process of randomly-moving
calcium transit amplitude, increased sarcoplasmic reticulum and diastolic molecules in the 3D genome.” Nucleic Acids Res 45 (2017): e85.
calcium levels, and spontaneous calcium sparks. While loss of RBM20 ) . . . .
expression in rodent models causes DCM, cardiac fibrosis, sudden death, and 4. Frank?, Marth, Daniel M Ibrahim, 9”""““”‘? Andrey, apd Wibke Sc““.”"’!’ze“
arrhythmias, few studies have focused on the precise role of mutant forms ot al. I.:ormatllon.of n?w chromatin domains determines pathogenicity of
of the protein that correspond to human disease. Crucially, cross-linking genomic duplications.” Nature 538 (2016): 265-269.
immunoprecipitation (CLIP) sequencing approaches have only been used to 5. Javierre, Biola M, Oliver S.Burren, Steven PWilder, and Roman
examine RBM20 RNA-binding sites in wild-type (WT) rodent CMs and HEK293 Kreuzhuber, et al. “Lineage-specific genome architecture links enhancers
cells. and non-coding disease variants to target gene promoters.” Cell 167

(2016): 1369-1384.e19.
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