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Proteomic analysis of Girdin—interacting proteins in migrating new
neurons in the postnatal mouse brain
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Abstract

Neural stem cells continuously generate new neurons in the ventricular—subventricular
zone (V-SVZ) of the postnatal and adult mammalian brain. New neurons born in the
rodent V-SVZ migrate toward the olfactory bulb (OB), where they differentiate into
interneurons. These new neurons are reported to join the existing neural circuitry in the
OB and to have olfactory functions. The migration of new neurons from the V-SVZ to
OB has several unique characteristics. In the RMS, the new neurons form aggregates
that migrate tangentially over a long distance. Once they reach the OB, they migrate
radially to their final positions. The molecular mechanisms underlying this unique
neuronal migration process are not fully understood. To reveal novel intracellular
molecular mechanisms that control postnatal neuronal migration, we performed a global
proteomic search for proteins interacting with Girdin, an essential protein for postnatal
neuronal migration. Using GST pull-down and LC-MS/MS shotgun analysis, we
identified cytoskeletal proteins, cytoskeleton-binding proteins, and signal-transduction
proteins as possible participants in neuronal migration. Our results suggest that Girdin
and Girdin-interacting proteins control neuronal migration by regulating actin and/or
microtubule dynamics.
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