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During development, cortical neurons differentiate into various cell types, based on their
laminar locations. In this thesis, I attempted to reveal the molecular mechanisms that regulate
lamina-specific neuronal differentiation of cortical neurons, focusing on thalamocortical recipient
layers. To do this, molecular search was performed in the developing rodent cortex by using a
subtraction cDNA library, which was enriched for genes expressed in layer 4. As a result,
protocadhering (pcdh9) was found to be specifically expressed in layer 4 as well as layer 6 in the
early postnatal stages. Pecdh9 expression was already observed in the cortical plate at embryonic
stages, and was gradually increased until one week after birth and thereafter decreased. In
terms of area specificity, pcdh9 was strongly éxpressed in sensory cortical areas including
occipital and parietal regions. In addition, pedh9 was also expressed in sensory thalamic nuclei.
Overexpression of pcdh9-EGFP fusion protein into cortical cells demonstrated that pecdh9 protein

was localized in cell surface and synapses with an adhesion property. To further examine the
N /

function, we generated pcdh9-deficient mice. Although the overall cortical structure developed
normally in the mutant, cortical thickness in the secondary visual and somatosensory areas was

slightly thinner than in wild-type mice. Morphometric analysis indicated that cellular size and
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density were altered in the cortical regions of the mutant mice. Taken together, these results
suggest that pcdh9 may be involved in the development of cortical cytoarchitecture by regulating

cell-cell interactions.
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