Bidirectional transport of beta-amyloid1-40 through CLEFF4 cells. Evidence of P-glycoprotein mediated efflux.
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Introduction. There is much interest in the role of b-amyloid in the manifestation of Alzheimer’s disease. b-amyloid is a metabolite formed from enzymic degradation of the much larger amyloid precursor protein, which can be cleaved into either a 42 or 40 amino acid peptide. We know that these smaller proteins leave the brain by slow transcytosis processes and a small body of evidence suggested P-gp plays a role 
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. Aims. Previous suggestions for P-gp’s involvement in b-amyloid’s removal has only been associative, with no direct efflux evidence. Our aim was to measure b-amyloid transport directly using FAM linked b-amyloid and our human in vitro monolayer system to discover the rate of P-gp involvement in its efflux. Methods. A human Caco-2 sub clone with rapid differentiation characteristics allowing transport studies in 6 days, called CLEFF4, was chosen for bi-directional transport studies using PSC-833 as our dedicated P-gp inhibitor and Rh123 as our positive control for active P-gp mediated transport. Results. 2mM FAM labelled b-amyloid 1-40 [4.7 kDa MW] was transported through CLEFF4 cells with an apparent permeability (Papp) of 4.47x10-6 ((0.75) cm/sec in the efflux direction (Basolateral (Bas) to apical (Ap)) while Ap to Bas direction was only 1.67x10-6 ((0.42) cm/sec with a p value of 0.03. This being a significant 2.7 fold efflux ratio. This ratio dropped to 0.96 fold, essentially equivalence in both directions, once 4mM PSC-833 was included in the transport buffer. Discussion. Even though b-amyloid is over 4 kDa and larger than any previously known P-gp substrate, evidence here is that such a large endogenous peptide is effluxed by P-gp, and work is ongoing to compare this peptide to the more plaque forming 1-42 derivative.
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