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In many cases, Alzheimer’s disease (AD) is associated with mutations in the genes
encoding presenilin-1 (PS1) or presenilin-2 (PS2). These two proteins share a high
degree of homology and are located primarily in the endoplasmic reticulum (ER). Recent
findings indicate that PS plays an important role during normal brain development and
neurogenesis. It has been demonstrated that the PS1 mutation increases neuronal cell
death, and is associated with the attenuation of neuronal cell differentiation. In this study,
alterations of neuronal cell differentiation and neuronal cell death induced by mutant PS2
were first investigated in neuronal cells expressing wild type or mutant type PS2.
Progressive increases in differentiation and marker protein expression were found in
neuronal cells expressing wild type PS2, whereas these processes were much perturbed
in mutant type. Stably transfected PC12 cells and cortical neurons from transgenic mice
expressing mutant PS2 (N141l) showed a significantly enhanced sensitivity to L-
glutamate, AB,s 35 and AB,4, (ADDLs form) compared to cells expressing wild type PS2,
Consistent with this result, much greater intracellular calcium levels and caspase-3
activity were found in PC12 cells and cortical neurons expressing mutant PS2 after
treatment with L-glutamate, Af,s.35 and AP..s;.. In the nest stage of study, we examined
involvement of the ryanodine-receptor (RyR)-mediated disturbance of calcium
homeostasis in the PS2 mutation-induced interference of neuronal cell differentiation and
cell death. Double-labeling confocal micrographic and co-immunoprecipitation analyses
showed that ryanodine receptor type 3 (RyR) and PS2 are colocalized in the endoplasmic
reticulum (ER) in PC12 cells and in the brain of transgenic mice. The expression of RyR
was much higher in neuron of cells expressing mutant PS2. Much greater intracellular
calcium levels and caspase-3 activity were found in PC12 cells and cortical neurons

expressing mutant PS2 after treatment with L-glutamate, ABy.35 and ABi4,. Moreover,
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pretreatment with dantrolene, an agent that blocks calcium release from RyR, protected
against the mutant PS2-enhanced neuronal cell death and caspase-3 activity as well as
neuronal cell differentiation, but caffeine, an activator of RyR exacerbated PS2-mutation-
induced interference with cell differentiation and cell death. Our results indicate that
mutant PS2 inhibits normal neuronal cell differentiation and induces cell death, and that
RyR-mediated calcium over-release may be a significant factor. The present data indicate
that RyR-mediated increase of intracellular calcium levels in the neuronal cells
expressing mutant PS2 may be an important neurotoxic mechanism, and thus implicate

in the development and/or progress of AD.
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Role of presenilin 2 mutation in neuronal
cell death and differentiation:
implication in the Alzheimer’s disease
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Genes in Alzheimer’s Disease

AD Gene % Chromosome | Amino acid | Age of onset
695
B -amyloid 714
precursor 10 21 751 43-62
(APP) 770
Early onset Presenitin-1 14 467 29-62
(PS-1)
70-80
Presenilin-2 1 448 40-88
(PS-2)
Late onset | Apelipoprotein 50 19 299 >60
(Apokd)
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+ How mutation of presenilin 2 is related
with the development of AD
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PC12 cells expressing mutant PS2 exhibit increased vulnerab

to cell death induced by L-glutamate and Ap
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Role of PS2 in the calcium regulatior
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Expression of RyR protein and colocalization with P
in mouse brain expressing PS2
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Activation of caspase 3 by PS2 mi tatid
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Possible mechanism of PS2-mediated neuronal

PS2 Mutation
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Mutation of PS2 interferes embryo
neuronal cell differentiation
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