
Abstract

The ubiquitin-proteasome system is considered the main pathway for selective degradation of soluble proteins in eukaryotic cells. However, lysosomes also play a key role in the degradation of intracellular proteins, a process called of autophagy. There are three distinct autophagic pathways, macroautophfagy, microautophagy and chaperone-mediated autophagy, which differ mechanistically.

The chaperone-mediated autophagy is a form of selective autophagy. In this pathway, the cytosolic proteins which contain a specific peptide sequence, biochemically related to KFERQ, are first recognized by the chaperone Hsc70 and subsequently targeted to the membrane of the lysosome, where they interact with the lysosome-associated membrane protein type 2A (LAMP-2A). After undergoing unfolding, the substrates are translocated into the lysosomal lumen, where they are degraded.

HIF-1 (Hypoxia-Inducible Factor 1) is a heterodimer composed of a stable subunit, the HIF-1β, and a labile subunit, the HIF-1α. Under normoxia, two proline residues in HIF-1α are hydroxylated and the protein is ubiquitinated and subsequently degraded by the proteasome. In this work it is proposed that HIF-1α, a typical substrate of the ubiquitin-proteasome system, might be directed to the chaperone-mediated autophagy, under specific circumstances.
Indeed, the present results show that lysosomal inhibitors, but not macroautophagy inhibitors, promote stabilization of HIF-1α. It was also demonstrated that HIF-1α interacts with the lysosome-associated membrane protein type 2A simultaneously with the cytosolic chaperone Hsc70. These interactions increased after proteasome inhibition.
Since all known substrates of chaperone-mediated autophagy interact with the cytosolic chaperone Hsc70 and the lysosome-associated membrane protein type 2A, the results suggest that the HIF-1α is degraded not only by the ubiquitin-proteasome system but also by chaperone-mediated autophagy, thus highlighting a possible intercommunication between these two pathways.

Therefore, HIF-1α could be a model substrate for studying the molecular mechanisms underlying the intercommunication between these two proteolytic pathways.
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