The inherited blindness protein AIPL1 interacts with the ubiquitin-independent FAT10 degradation pathway
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FAT10 is a member of the small-ubiquitin like family of protein modifiers and serves as a ubiquitin-independent signal for proteasomal degradation.  FAT10 interacts with NUB1 (Nedd8 ultimate buster-1), a proteasomal adapter protein that facilitates degradation of FAT10-conjugated proteins.  NUB1 is also known to interact with AIPL1 (aryl hydrocarbon interacting protein like-1), which causes the inherited blindness Leber Congenital Amaurosis (LCA).  We have previously shown that AIPL1 is able to modulate the subcellular distribution of NUB1 and suppress the aggregation of NUB1 fragments.  This ability is altered by certain pathogenic mutations of AIPL1, suggesting the AIPL1-NUB1 interaction may be important in LCA pathogenesis.  In the current study we have confirmed that NUB1 interacts with FAT10 and promotes its proteasomal degradation.  We also found that AIPL1 directly interacts with monomeric FAT10 and modifies the cellular distribution and appearance of FAT10.  In addition, AIPL1 co-immunoprecipitates a FAT10-thioester conjugated protein suggesting interaction with the cellular FATylation machinery.  While FAT10 has been implicated in apoptosis and the cellular response to misfolded protein accumulation, no physiological FAT10 substrates have been identified to date.  This novel interaction with AIPL1 implicates the FAT10 pathway in photoreceptor cell biology, and suggests AIPL1 may deliver FATylated retinal substrates to the 26S proteasome via the adapter protein NUB1.  Future studies will attempt to identify retinal proteins that are targets of the FAT10 degradation pathway and the role of AIPL1 in handling these clients will be investigated.
