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The AUTOTAC chemical biology platform in drug development for targeted degradation via the autophagy-lysosome system
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Targeted protein degradation (TPD) is the most recent of emerging modalities in drug discovery and development. TPD technology exhibits alternative and attractive pharmacological properties compared to those of conventional inhibition, offering an exciting new outlook on the vast majority of human proteome, ~80% of which is considered ‘undruggable.’ The current spectrum of degraders focuses on induced-ubiquitination of target substrate, exemplified by PROteolysis-TArgeting Chimeras (PROTACs). Here, we developed a general methodology by which given proteins are selectively recognized and delivered to macroautophagy for lysosomal degradation. This platform technology, termed AUTOphagy-TArgeting Chimera (AUTOTAC), employs a bifunctional molecule composed of a target-binding ligand (TBL) linked to an autophagy-targeting ligand (ATL). AUTOTAC simultaneously binds targets via its TBL and the ZZ domain of the otherwise inactive autophagy receptor p62/Sequestosome-1/SQSTM1 via its ATL, which activates p62 in complex with targets into an autophagy-compatible form. Targets are biologically inactivated and sequestered by autophagosomes, leading to lysosomal degradation. AUTOTAC compounds were successfully used to degrade oncoproteins (Ras, p53 aggregates, androgen receptor, estrogen receptor beta, and methionine aminopeptidase 2 etc) and degradation-resistant aggregates in neurodegenerative diseases such as Alzheimer’s disease (AD), Parkinson’s disease, and amyotrophic lateral sclerosis (ALS), some of which with low nanomolar DC50 values. Amongst these, the tau AUTOTAC ATC-102 under preclinical studies was demonstrated to degrade tau neurofibrillary tangles in the brains of AD mouse models, resulting in therapeutic benefits in locomotive activities, neuroinflammation, and lean body mass. We suggest that this technology provides a platform for selective degradation of cellular proteins in both research tool and drug development.
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