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Autophagy is a multistep lysosomal pathway which regulates cellular homeostasis by nutrient recycling and degradation of damaged
cellular components, including misfolded proteins and organelles. Autophagy dysfunction is implicated in a plethora of human illnesses
including cancer as well as cardiovascular, neurodegenerative, metabolic, pulmonary, renal, infectious, musculoskeletal, and ocular
disorders [1]. In human cells, ULK1 complex initiates autophagy in response to nutrient deprivation or energy stress. The ULK1 complex
consists of a large cluster of proteins which includes the serine/threonine protein kinase ULK1 (unc-51-like kinase 1), FIP200, ATG13,
and ATGI101 [2]. Activation of ULKI, which is essential for autophagosome assembly, is tightly regulated by
phosphorylation/dephosphorylation events that control the complex formation. ULK1 gets further activated by the autophosphorylation
of Thr180, the mutation of which results in a significant reduction in its activity.

ULKI1 has garnered considerable attention as a potential target for modulating autophagy, particularly in the context of cancer
progression and drug resistance [3]. To this end, we performed a Medium-Throughput Screening campaign at the HTS and Validation
Core Facility of CIBIO (Trento, IT). Starting from an autophosphorylation-based screening of 4027 small-molecules we identified 22
active compounds with varying chemotypes, endowed with micromolar to nanomolar potencies. Subsequent structure-based drug
discovery studies and in-cellulo validation experiments were initiated. A novel R245A/E246A mutant of the ULK1 kinase domain was
engineered to improve crystal packing, enabling the determination of 6 co-crystal X-ray structures with 5 selected compounds (resolution
range 1.8-2.2 A). We could reveal the molecular details of the binding modes, and laying the basis for future structure- activity
relationship (SAR) studies. Preliminary investigations using a commercial autophagy detection assay on the human glioblastoma U87
cell line, have shown that two out of three of the tested compounds effectively inhibit autophagy in cells.

In conclusion, these findings offer new tools to further investigate the role of ULK1 as a druggable target for modulating autophagy for
cancer treatment laying the foundation for a drug discovery initiative.
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