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Details

Abstract

Dysregulation of extracellular signal-regulated kinases (ERK1/2) is linked to several diseases
including heart failure, genetic syndromes and cancer. Inhibition of ERK1/2, however, can cause
severe cardiac side-effects, precluding its wide therapeutic application.
ERKT188-autophosphorylation was identified to cause pathological cardiac hypertrophy. Here we
report that interference with ERK-dimerization, a prerequisite for ERKT188-phosphorylation,
minimizes cardiac hypertrophy without inducing cardiac adverse effects: an ERK-dimerization
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inhibitory peptide (EDI) prevents ERKT188-phosphorylation, nuclear ERK1/2-signaling and
cardiomyocyte hypertrophy, protecting from pressure-overload-induced heart failure in mice whilst
preserving ERK1/2-activity and cytosolic survival signaling. We also examine this alternative
ERK1/2-targeting strategy in cancer: indeed, ERKT188-phosphorylation is strongly upregulated in
cancer and EDI efficiently suppresses cancer cell proliferation without causing cardiotoxicity. This
powerful cardio-safe strategy of interfering with ERK-dimerization thus combats pathological
ERK1/2-signaling in heart and cancer, and may potentially expand therapeutic options for
ERK1/2-related diseases, such as heart failure and genetic syndromes.
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