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Autophagy is an evolutionarily conserved catabolic process to maintain cellular homeostasis.
Autophagy has been intimately linked to various diseases such as cancer, neurodegenerative
diseases, cardiovascular diseases, and immune-related diseases. Firstly, using mass
spectrometry (MS)-based proteomics we comprehensively profiled the content of
autophagosomes isolated from brains of differently aged mice to gain better insights into the role
of autophagy in proteome homeostasis. Comparing the contents of different ages, interestingly it
shows enhanced mitophagy in the young and higher turnover of synaptic proteins in adult and
aged brains. This study uncovered the contribution of autophagy in protein quality control in the
maturing, adult, and aged mouse brain.

Secondly, we extensively characterized the ULK1 complex interactome using miniTurbo-based
proximity labelling (PL) and HA-based affinity purification (AP) coupled to MS. We studied all
ULK1 complex members: ULK1, ATG13, ATG101 and FIP200 and identified 317 interactors of
ULK1 complex, one of which was the HSP70 co-chaperone BAG2. We comprehensively studied
the role of BAG2 in regulation of autophagy and characterized it as a novel modulator of
autophagy. Depending on the nutritional status, BAG2 has opposing roles. In growth promoting
conditions, the unphosphorylated form of BAG2 sequesters the VPS34 complex subunit
AMBRAA1, attenuating autophagy induction. In starvation conditions, ULK1 phosphorylates BAG2
on Ser31, supporting its recruitment to the ER membrane and positively affecting autophagy flux.
Due to the extensive interactome of BAG2, it likely has additional functions affecting

autophagosome biogenesis and turnover which will have to be explored in future studies.
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