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Research Abstract



? DESCRIPTION (provided by applicant): Alzheimer’s disease (AD), a progressive 
neurodegenerative disease, is characterized by impairments in memory and cognition, neuronal 
loss and deposition of A? peptides. Early-onset familial AD [FAD] is caused by inheritance of 
mutated genes encoding presenilin 1 and presenilin 2 variants. The central thesis of our 
proposal is that in AD, cellular mechanisms responsible for the proliferation and differentiation o 
hippocampal neural progenitor cells (HNPCs) towards neurogenic fates are impaired, thus 
resulting in memory impairments in patients. Consistent with this view, we have demonstrated 
that ubiquitous expression of human FAD-linked PS1 variants in transgenic mice impairs 
environmental enrichment (EE)-induced hippocampal NPC proliferation and neurogenesis (Choi 
et al., 2008). Moreover, the effects of expressing mutant PS1 on HNPC phenotypes are driven 
by non-cell autonomous processes that involve factors released by other cells in the neurogenic 
microenvironment. Our studies also highlight the importance of microglial cells in mediating the 
effects of expressing mutant PS1 as these cells secrete factors that impair proliferation and 
neuronal lineage commitment of PS1hWT NPCs in vitro and transcripts encoding these factors 
are altered in microglia purified from mice expressing mutant PS1 following EE. These findings 
suggest that FAD-linked mutant PS1 impair NPC phenotypes in vivo by cell-non autonomous 
mechanisms that are mediated, at least in part, by microglia. Our Specific Aims are focused on 
elucidating the cellular and molecular mechanisms underlying the effects of FAD-linked PS1 on 
proliferation and differentiation of adult hippocampal NPCs. Specific Aim 1: To assess the 
secretome of neonatal microglia from mice expressing PS1hWT or FAD-linked PS1 mutants 
and to assess the role of microglia in mediating the effects of mutant PS1 on EE-mediated 
AHNPC proliferation and differentiation deficits in vivo. Specific Aim 2: To determine the impact 
of CC11-CCR3 signaling in mediating the effects of mutant PS1 on NPC deficits in vitro and in 
vivo.

Lay Summary
PUBLIC HEALTH RELEVANCE: Alzheimer disease (AD), the most prevalent dementing 
disorder of the elderly, is characterized by memory loss and neurodegeneration. It is established 
that the birth of new neurons, termed neurogenesis in the hippocampus, a region of the brain 
that plays a central role in memory formation slows down with aging and is impaired in 
Alzheimer’s disease. To these findings, we have reported that mutant presenilin (PS) genes that 
cause familial forms of AD impairs this process now offers opportunities to dissect the molecular 
mechanisms of adult neurogenesis that will lead to the identification of novel therapeutic 
modalities to enhance memory function in the elderly.
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