
TRAF4 is a Novel Phosphoinositide-binding Protein Promoting Cell Migration
Adrien Rousseau, Catherine Tomasetto, Marie-Christine Rio and Fabien Alpy
Molecular and cellular biology of breast cancer, IGBMC, Illkirch

TRAF4 is a ubiquitous gene that is overexpressed in around 40% of carcinomas. This gene encodes an adaptor protein that belongs to the TRAF family. TRAF proteins are cytoplasmic mediators involved in the initial steps of signal transduction induced by several cytokines like the Tumor Necrosis Factor alpha and the Interleukine-1. TRAF4 is a unique member of this family, first through its involvement in cancers and second by its subcellular localization at tight junctions (TJ) in normal mammary epithelial cells (MECs). How TRAF4 is recruited and functions at TJs remains unknown. 
Several proteins are recruited to membranes through a lipid binding domain. For example, it has been shown that PAR-3 (Partitioning defective 3) is recruited to tight junctions by interacting with phosphoinositides (PIPs). We showed that TRAF4 has the ability to bind to PIPs and phosphatidic acid through its TRAF domain. Of interest, this property is shared by the other members of the TRAF family. Molecular and structural analyses revealed that the TRAF of TRAF4 exists as a homotrimer that binds up to three lipid molecules with an affinity in the micromolar range. Structural analyses of several PIP-binding domains have shown that basic residues (lysine and arginine) directly interact with the lipid. So, we mutated several conserved basic residues in the TRAF domain of TRAF4 and we showed that the lysines 313 and 345 are needed for PIP-binding. While the wild type TRAF domain is recruited to TJ, both mutants are completely mislocalized to the cytoplasm. These data highlight that TRAF4 is recruited to tight junctions in a PIP-binding dependent-manner.   
Cellular studies indicated that TRAF4 acts as a negative regulator of TJ and increases cell migration. These functions are dependent from its ability to interact with PIPs. Our results suggest that TRAF4 overexpression might contribute to breast cancer progression by destabilizing TJs and favoring cell migration, two processes relying on PIP-binding . 

