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Abstract

Pathogenic mutations in LAMIN A/C (LMNA) cause abnormal nuclear structure and laminopathies.
These diseases have myriad tissue-specific phenotypes, including dilated cardiomyopathy (DCM),
but how LMNA mutations result in tissue-restricted disease phenotypes remains unclear. We
introduced LMNA mutations from individuals with DCM into human induced pluripotent stem cells
(hiPSCs) and found that hiPSC-derived cardiomyocytes, in contrast to hepatocytes or adipocytes,
exhibit aberrant nuclear morphology and specific disruptions in peripheral chromatin. Disrupted
regions were enriched for transcriptionally active genes and regions with lower LAMIN B1 contact
frequency. The lamina-chromatin interactions disrupted in mutant cardiomyocytes were enriched
for genes associated with non-myocyte lineages and correlated with higher expression of those
genes. Myocardium from individuals with LMNA variants similarly showed aberrant expression of
non-myocyte pathways. We propose that the lamina network safeguards cellular identity and that
pathogenic LMNA variants disrupt peripheral chromatin with specific epigenetic and molecular
characteristics, causing misexpression of genes normally expressed in other cell types.
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