BRI2 PROTEIN HOMODIMERIZES VIA DISULFIDE BOND FORMATION
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Familial British Dementia (FBD) and Familial Danish Dementia (FDD) are two rare dominantly inherited neurodegenerative diseases that present striking similarities with Alzheimer’s disease. The genetic defect underlying those dementias is two different mutations in the gene that encodes for BRI2 protein. Cleavage of mutated BRI2 proteins by furin releases the amyloidogenic peptides ABri and  ADan in FBD and FDD respectively, which accumulate as amyloid or preamyloid plaques in the brains of patients. Concerning the physiological role of BRI2 there is limited information. In an attempt to unravel novel aspects of BRI2 biological properties, we explored the possibility that it forms dimers, based on two significant structural elements of the protein. First, BRI2 contains within its transmembrane domain the GXXXG motif that has been shown to mediate homotypic protein interactions in many occasions. Second, BRI2 contains an odd number (9) of cysteine residues, which suggests that at least one of them is free and can be involved in the formation of an intermolecular disulfide bond with another BRI2 molecule. In the current study, using differently tagged proteins we showed that BRI2 forms dimers in a cellular system. Mutation of the glycines of the GXXXG motif to leucines did not seem to have an effect on dimerization. To investigate if intermolecular disulfide bridges participate in dimer formation, we analyzed cell extracts that expressed BRI2 under reducing and non reducing conditions. Under non reducing conditions, we detected BRI2 dimers and monomers, whereas under reducing conditions we only detected BRI2 monomers. To identify the responsible residue for the disulfide bond formation, we focused on cysteine 89 that seems to be the only one available in the oxidizing environment of the extracellular space. Mutation of cysteine 89 to alanine greatly inhibited the formation of disulfide-linked dimers, which implies that this cysteine is involved in the formation of dimers. We also showed that BRI2 dimers are formed in the ER and are subsequently transferred at the cell surface. In addition, BRI2 dimers are found to exist in vivo, based on the analysis of mouse brain extracts. The two mutated forms of BRI2 in British (ABriPP) and Danish (ADanPP) dementia retain the ability to form dimers, which appear normally at the cell surface. Whether those dimers are functional remains to be elucidated. We conclude that BRI2 forms disulfide-linked dimers in cells and in mouse brain and that cysteine 89 is involved in dimer formation. BRI2 dimers are formed in the ER and then appear at the cell surface. Our study contributes in the understanding of the biological properties of BRI2 that may prove important for exerting its function(s). Revealing the physiological functions of BRI2 is a critical step in the elucidation of the deviations that lead to neurodegeneration. 
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