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The mammalian neocortex is composed of various types of neurons based on its laminar and area
structures. An intriguing question is how cortical neurons are differentiated into specific
cell types. During development, intrinsic and extrinsic factors cooperate to regulate cell
differentiation. It has been suggested that an afferent—derived factor is involved in cortical
development as an extrinsic factor. However, its role and molecular mechanism are almost unknown.
Here, I attempted to identify the molecules that are expressed in thalamic nuclei and affect
cortical cell differentiation. First, thalamus—specific molecules were searched by comparing
gene expression profiles of the developing thalamus and cortex with DNA arrays and by
constructing a thalamus—enriched subtraction cDNA library. A systematic screening with in situ
hybridization showed that several genes encoding extracellular molecules were strongly
expressed in sensory thalamic nuclei at an early postnatal stage. Transfection of genes encoding
their tagged proteins into cultured thalamic neurons demonstrated that only two extracellular
molecules, Neuritin—-1 (NRN1) and VGF, were transported to axon terminals, which is a necessary
condition for thalamic afferent-derived factors. Next, the effects of these proteins on cellular
differentiation were studied using dissociated cortical cell culture. Addition of NRNI and VGF
to the culture medium increased the number of survived neurons after one week 7n vitro. Dendritic

development of cortical neurons was also promoted significantly. Furthermore, the number of
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dendrites from spiny stellate neurons in layer 4 was increased by the application of NRN1 and
VGF in cortical slice culture. Taken together, these results suggest that thalamus-specific
molecules, NRN1 and VGF, play an important role in survival and dendritic growth of cortical

neurons, particularly of spiny stellate neurons.
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