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            Abstract
The neuropathological hallmarks of Alzheimer's disease and other tauopathies include senile plaques and/or neurofibrillary tangles1,2,3,4. Although mouse models have been created by overexpressing specific proteins including Î²-amyloid precursor protein, presenilin and tau1,2,3,4,5,6,7,8,9,10, no model has been generated by gene knockout. Phosphorylation of tau and other proteins on serine or threonine residues preceding proline seems to precede tangle formation and neurodegeneration in Alzheimer's disease11,12,13,14. Notably, these phospho(Ser/Thr)-Pro motifs exist in two distinct conformations, whose conversion in some proteins is catalysed by the Pin1 prolyl isomerase15,16,17. Pin1 activity can directly restore the conformation and function of phosphorylated tau or it can do so indirectly by promoting its dephosphorylation, which suggests that Pin1 is involved in neurodegeneration14,18,19; however, genetic evidence is lacking. Here we show that Pin1 expression is inversely correlated with predicted neuronal vulnerability and actual neurofibrillary degeneration in Alzheimer's disease. Pin1 knockout in mice causes progressive age-dependent neuropathy characterized by motor and behavioural deficits, tau hyperphosphorylation, tau filament formation and neuronal degeneration. Thus, Pin1 is pivotal in protecting against age-dependent neurodegeneration, providing insight into the pathogenesis and treatment of Alzheimer's disease and other tauopathies.
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                    Figure 1: Inverse correlation of Pin1 expression with predicted neuronal vulnerability in normally aged brains and actual neurofibrillary degeneration in AD.[image: ]


Figure 2: Age-dependent motor and behavioural deficits in Pin1-/- mice.[image: ]


Figure 3: Age-dependent neuronal degeneration in Pin1-/- mice.[image: ]


Figure 4: MPM-2 induction, tau hyperphosphorylation, NFT-specific conformations and reduced phosphatase activity toward the phospho(Ser/Thr)-Pro motif in Pin1-/- brain.[image: ]


Figure 5: NFT-like pathologies and tau filaments in Pin1-/- neurons.[image: ]
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