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Clarification of molecular pathophysiology and identification of therapeutic
target in desmosome-related cardiomyopathy
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We identified a_homozygous stop-gain mutations in DSG2 (c.C355T, p.R119X)
that led to complete desmoglein-2 deficiency in a patient with severe biventricular heart failure.
Induced pluripotent stem cells were generated from the patient (R119X-iPSC), and the mutated DSG2
gene locus was heterozygously corrected to a normal allele via homology-directed repair (HDR-iPSC).
We detected abnormal electrical excitation in R119X-iPSC-CMs but not HDR-iPSC-CMs.Three-dimensional
self-organized tissue rings (SOTRs) revealed tissue fragility and a weak maximum force in SOTRs from

R119X-iPSC-CMs. These phenotypes were significantly recovered in HDR-iPSC-CMs. Myocardial fiber
structures in R119X-iPSC-CMs were severely aberrant, and desmosomes were disrupted in these cells.
The absence of desmoglein-2 in R119X-iPSC-CMs led to decreased expression of desmocollin-2.
Adeno-associated virus-mediated replacement of DSG2 significantly recovered the contraction force in

SOTRs generated from R119X-iPSC-CMs.
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