Discovering a Novel DYRK1A Inhibitor and Its Impact on Alzheimer’s disease
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Introduction. The enzyme DYRK1A plays a crucial role in various physiological processes. Dysregulation of DYRK1A is implicated in severe neurodegenerative disorders such as Alzheimer’s disease (AD). Despite the progress in identifying DYRK1A inhibitors, achieving selectivity has remained a significant challenge. 
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Aims. Our aim was to identify novel selective inhibitors that not only inhibits DYRK1A activity but also presents a novel therapeutic avenue for AD by modulating key pathological processes.
Methods. We used structure-based virtual screening to identify the potential DYRK1A inhibitors. Western blotting and tubulin binding assay were used to evaluate the effects of inhibitors in tau pathology and Aβ formation. Neuroprotective effects of DYRK1A inhibitors were examined by MTT assay.
Results. We successfully identified TMU-DY001 as a highly selective DYRK1A inhibitor. TMU-DY001 effectively reduced tau phosphorylation at multiple sites, leading to enhanced tubulin stability. Additionally, TMU-DY001 decreased APP phosphorylation and Aβ formation. Finally, TMU-DY001 provided a neuroprotective effect by reversing Aβ-induced neurotoxicity.
Discussion. Our research highlights the critical role of selective DYRK1A inhibitors in treating Alzheimer’s disease and presents a promising starting point for the development of targeted therapies.
