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Abstract
Systems genetics of adult hippocampal neurogenesis

Complex traits such as neuronal development are controlled by complex molecular processes. Trying
to manipulate complex processes for therapeutic purposes might become futile, if too many variables
remain unknown. One strategy is to identify the key regulators, which like hubs in a network of airline
connections, occupy central positions in the interdependencies of regulatory gene networks.

The presentation summarizes past, ongoing and future work that aims at making use of systems
genetic approaches to unravel the regulatory principles underlying adult hippocampal neurogenesis,
i.e. the generation of new neurons in the adult and aging hippocampus. Due to the central role of the
hippocampus in learning and memory processes and its particular sensitivity to age-related
impairment, including dementia, adult neurogenesis is gaining increasing interest as a key principle in
understanding plasticity in the adult and aging brain.

Combining conventional QTL analysis in recombinant inbred strains of mice with expression genetics
we identified a set of candidate genes and were able to draft the first gene networks. Current work is
extending this work to situations, in which adult neurogenesis is regulated by activity. Future work will
focus on the precursor cells themselves and ask, how genes control genes and genetic networks
associated with neuronal development and its activity-dependent regulation.
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