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    Abstract
Much effort has been devoted to the development of selective inhibitors of the LRRK2 as a potential treatment for LRRK2 driven Parkinson’s disease. In this study we compared the properties of Type I (GSK3357679A and MLi-2) and Type II (Ponatinib and GZD-824) kinase inhibitors that bind to the closed or open conformations of the LRRK2 kinase domain, respectively. We show that Type I and Type II inhibitors suppress phosphorylation of Rab10 and Rab12, key physiological substrates of LRRK2 and also promote mitophagy, a process suppressed by LRRK2. Unexpectedly, we strikingly find that Type II inhibitors, in contrast to Type I compounds, fail to induce dephosphorylation of a set of well-studied LRRK2 biomarker phosphorylation sites at the N-terminal region of LRRK2, including Ser935. Type II inhibitors also display higher potency towards wild type LRRK2 compared to pathogenic mutants. These findings emphasize that the biomarker phosphorylation sites on LRRK2 are likely reporting on the open-closed conformation of LRRK2 kinase and that only inhibitors which stabilize the closed conformation induce dephosphorylation of these biomarker sites. Our observations provide a framework of knowledge to aide with the development of more selective Type II LRRK2 inhibitors.
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