REGULATION OF APP METABOLISM BY BRI2 AND ITS MUTATIONS. THE IMPACT OF BRI2 ON BACE ENZYME ACTIVITY.
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Alzheimer’s disease (AD) is characterized by the presence of amyloid plaques, the main component of which is the amyloid beta peptide (Aβ) that derives from the proteolysis of APP protein. Aβ deposition is believed to conntribute to neuronal damage observed in AD. Accordingly, Familial British (FBD) and Familial Danish (FDD) dementias are neurodegenerative disorders associated with mutations of the BRI2 gene. They are characterized by accumulation of peptides derived from the mutated BRI2 protein in patients’ brains. The presence of Aβ in plaques from brains of FDD patients indicates that BRI2 interacts with proteins participating in APP proteolysis to produce Aβ. After the interaction of BRI2 and APP was confirmed, the effect of the Danish and British mutations on APP metabolism was examined. It was found that both wild type and mutated BRI2 stabilize APP, with the BRI2 Danish mutation having a greater effect on APP metabolism. BRI2 was also found to interact with BACE1, an enzyme that acting on APP during the metabolic pathway of Aβ production. The BRI2/BACE1 interaction resulted in destabilization of BACE1.  To explore the mechanism of this effect we studied the catabolism of BACE1 in the presence of BRI2. For that purpose cells expressing BRI2 and BACE1 were incubated with cycloheximide, an inhibitor of protein synthesis.  It was found that expression of BRI2 resulted in increased catabolism of BACE1. In addition, using ammoniun chloride, an inhibitor of the activity of lysosomal enzymes, it was observed that lysosome did not mediate BACE1 catabolism in the presence of BRI2.  Currently, we are investigating further the mechanism by which expression of BRI2 induces BACE1 destabilization. 
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