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During development, neurons differentiate into specific cell types with distinct cell morphology,
physiological properties and neural connections. One major question in developmental
neuroscience is how cell type-specific differentiation is regulated. In general, it is known that

intrinsic and extrinsic factors cooperate to regulate cell specification and differentiation. In the

neocortex, neurons display different characteristics according to their laminar and area locations.

Although much progress has been made in understanding the molecular basis for intrinsic
regulations of laminar and area specification, it is still poorly understood how lamina- and
area-specific molecules such as membrane-associated proteins contribute to cortical development
through interacting with extrinsic cues.

In this thesis, I studied the molecular mechanisms underlying layer-specific cortical
development, focusing on layer 4. For this purpose, I searched for the genes that are expressed in
layer 4 of the developing rodent neocortex by constructing a subtraction cDNA library. As a
result, unc5h4, a netrin receptor family member, was identified. /n situ hybridization analysis
revealed that unc5h4 gene was expressed strongly in layer 4 of the primary sensory cortices, the
target of sensory thalamic afferents.

To determine the ligand of UNC5H4, protein binding to UNC5H4 was examined. The
result showed that netrin-4 as well as netrin-1 protein bound to UNC5H4-expressing HEK293T
cells. Expression of netrin-4 gene was observed in the neocortex with a higher level in layer 4
and sensory thalamic nuclei, suggesting that netrin-4 can affect cortical neurons which express
uncbh4. To further study the role of UNC5H4 in cortical development, the effect of netrin-4 on
uncb5h4-expressing cortical neurons was investigated using dissociated cell culture. I found that
cell death of uncsh4-expressing layer 4 cells was suppressed by the application of netrin-4
protein. In contrast, netrin-4 had no effect on deep layer cells even though unc5h4 was

overexpressed. These results suggest that UNC5H4 is predominantly expressed in layer 4

neurons in the primary sensory areas of the developing neocortex and may mediate the effect of

netrin-4 on cortical cell survival in a lamina-specific manner.
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