THE AXIAL CHANNEL OF THE 20S PROTEASOME OPENS UPON BINDING OF THE PA200 ACTIVATOR
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ABSTRACT.

The proteasome is the major proteolytic enzyme in eukaryotic cells. The proteosomal system consists of a proteolytic core called the 20S proteasome, and ancillary factors that bind to the 20S particle and regulate its activity in various ways. Proteasome activators operate in ATP-dependent (e.g. the 19S regulatory complex) or ATP-independent (e.g. PA28 or PA200) fashion. PA200 has recently been identified as a large (200 kDa) nuclear protein that stimulates proteasomal hydrolysis of peptides but not of proteins. To characterize the structural basis of its interaction with the 20S core, we have visualized PA200-20S complexes by both negative staining and cryo-EM and image reconstruction at 23 Å resolution. We found that a monomer of PA200 binds to either one or both ends of the 20S core. PA200 has an asymmetric hollow dome-like structure with a major and minor lobes. PA200 makes contact with all -subunits except 7, and this interaction induces an opening of the axial channel through the -ring. Thus the activation mechanism of PA200 is expressed via its allosteric effects on the 20S core particle, perhaps facilitating release of digestion products or the entrance of substrates. Bioinformatic analysis reveals that the PA200 sequence is composed almost entirely of new HEAT-like repeat motifs and therefore, it is likely to fold into a curved -helical solenoid. This prediction is readily reconcilable with the structure observed by EM. These results provide the first insight into the structure of the PA200-20S complex, and suggest that the activation mechanism of PA200 is expressed via its allosteric effects on the 20S proteasome.

