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Abstract:

Alterations in trophic factors have been associated with neurodegenerative
disorders, such as Alzheimer's and Huntington’s diseases, but the earliest
events after a loss of neurotrophic factors have not been defined. Therefore,
we performed transcriptional profiling in cultured rat hippocampal neurons to
understand molecular and cellular mechanisms that follow the withdrawal of
BDNF. We used a TrkB ligand scavenger (TrkB-F.) to sequester endogenous
neurotrophic factor activity in rat hippocampal cultures. Analysis of the
transcriptional profile indicated an immediate change in gene expression at
early time points (1.5 to 3 hrs). Withdrawal of BDNF leads to a significant
decrease in genes associated with vesicular trafficking and synaptic plasticity,
as well as selective increases in several protein phosphatases. Reduced
neurotrophic factor support has been implicated as a mechanism to account
for changes in synaptic plasticity during normal aging and neurodegenerative
disorders. A comparison of these changes with recent studies of postmortem
brain tissue from Alzheimer’s disease revealed striking similarities in gene
expression changes. These changes are relevant to a wide number of
conditions in which levels of BDNF are compromised. Based on these
findings, we hypothesize that loss of BDNF leads to changes in expression of
synaptic proteins, which may reflect an early sign of vulnerability to
neurodegeneration.
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