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The goal of this project is to understand how growing cholinergic axons identify and form synaptic contacts with their target cells; the septal cholinergic projection pattern to the dentate gyrus was used as a model system. In the first set of studies, distributions of cells expressing mRNA for selected neurotrophins were studied in developing rats and mice using either autoradiographic or immunocytochemical techniques. These studies demonstrated that NT-3 and BDNF expression develops in dentate gyrus granule cells in spatial and temporal patterns that parallel, and slightly precede, the patterns of ingrowth of septally derived cholinergic axons. Patterns of NGF mRNA expression were not similar to patterns of cholinergic ingrowth. 
In a second set of studies, organotypic slice cultures were prepared using slices of medial septum paired with a slice of hippocampus, including the dentate gyrus. Normal co-cultures made from tissue from rats or wild-type mice display organotypic patterns of septal cholinergic ingrowth into the dentate gyrus. In contrast, chimeric co-cultures made from septum from wild type mice and hippocampus from NT-3 null mice show profuse cholinergic axonal growth into the hippocampus, but the organotypic pattern of axons in the dentate gyrus is not formed. Instead, AChE positive axons in these cultures grow directly through the dentate gyrus without forming terminal branches in the molecular layer. These data suggest that expression of NT-3 by dentate gyrus granule cells serves to attract or retain septum-derived cholinergic projections to the inner molecular layer of the dentate gyrus.
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